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1 Introduction and research questions 
 
 
The goal of this PhD research is to identify the problems associated with the educational 
paradigm of group-based learning and to identify and explore a number of telematic support 
options that seem to offer solutions to these problems. A set of research questions was defined 
relating to these problems in group-based learning, and an inventory of instructional remedies 
and potential technology solutions to address these problems was developed. In order to test 
out these ideas and provide answers to the research questions, three case studies were designed 
and conducted in the context of courses applying group-based learning at the University of 
Twente. 
 
Many recent pedagogical developments in higher education are being built upon theories and 
research findings that learning can be more effective when: (a) students are actively involved in 
the process of knowledge creation (Jonassen, Peck & Wilson, 1999); (b) learning takes place in 
a realistic context (Barrows & Tamblyn, 1980); and (c) learners work together and help each 
other understand what they are learning (Vygotsky, 1978). These assumptions have led to a 
shift away from traditional lecturing towards group-based learning formats in many settings 
(Wassenberg & Philipsen, 1997; van Woerden & Terlouw, 1995).  
 
Group-based learning involves learners working together in a series of activities in order to 
complete a joint learning task. Group-based learning formats have been introduced with the 
purpose of activating students and stimulating interaction between co-learners. Alongside these 
developments in pedagogical paradigms, technical advances have enabled many initiatives 
aiming to enhance the learning process in group-based settings through the use of telematic 
support (see for example Jonassen & Land, 2000; Van der Veen & Koppen, 1995; Veen, van 
Tartwijk, Lam, Pilot, van Geloven, Moonen, & Peters, 1999).  
 
In general students usually demonstrate high motivation for group-based learning activities in 
their curriculum. However much has been learnt from the initial deployment of this 
pedagogical mode in terms of problems and obstacles that may hinder students in their group 
work (Grunefeld, 1998; ter Hofte, 1998; van Woerden, 1997). One specific problem identified 
relates to lack of access to group resources between group meetings. Another is that 
opportunities for project groups to meet together are frequently constrained; in most practical 
situations groups of learners are not able to meet whenever they like in a fully equipped project 
room for lack of suitable facilities. Other reasons for lack of physical meeting opportunities 
include the fact that many students have other social, professional and educational obligations. 
Finally the students may be living far apart, making it impractical or even impossible to meet 
frequently. In the distance-education mode physical group meetings may not take place at all. 
For these reasons this study investigates the use of various kinds of telematic support options to 
facilitate group activities and to help groups to carry out their learning tasks in an efficient 
manner by relieving them from some of the distractions of organisational and procedural 
problems. Instructors too face new difficulties with the new learning paradigm. For example, 
with high numbers of students, instructors using group-based learning styles often experience 
difficulties with coaching all groups adequately, with handling all deliverables and comments 
and with coordinating the efforts of different instructors. Therefore this research also 
investigates new ways to enhance the manageability of the group-based learning process for 
instructors.  
 
This study intersects two research areas: group-based learning theory and research into 
telematic applications, exploring as it does the extent to which telematic applications can help 
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remove some of the obstacles to the successful application of group-based learning. These 
problems are analysed in detail in later chapters.  
 
Project-oriented learning, problem-based learning and other group-based learning formats are 
currently being applied in the undergraduate and postgraduate curricula of many departments at 
the University of Twente. The use of telematic applications to support these settings has been 
undertaken by some instructors since the early days of the World Wide Web (Collis, 
Andernach, & van Diepen, 1996; Collis & Smith, 1997). Now that the use of the telematic 
support is becoming a standard option for delivery of both regular education and continuing 
education, many more instructors are becoming interested in having their group-based learning 
assignments supported by Web-based learning environments. However concerns relating to the 
management of such an approach have been expressed (see for example Slabbekoorn, 1998). In 
the research presented here, telematic support options for three particular aspects of the 
management of group-based learning -- planning, operationalisation and monitoring -- are 
investigated. These aspects are relevant for both instructors and learners. In particular the 
applicability of workflow concepts and tools has been investigated with the aim of creating a 
manageable instructional setting for the instructors, as well as building a telematic environment 
which supports groups of learners in organising their own work more efficiently. This way the 
research has tried to improve the group-based learning components in the case study courses 
while learning more about the potential of telematic support tools in combination with 
appropriate instructional methods. 
 
This chapter introduces the research context of this study (Section 1.1). A model is developed 
to describe group-based learning (Section 1.2) followed by a short overview of known 
problems in group-based learning in Section 1.3. The chapter concludes with the formulation 
of the research questions lying behind this study (Section 1.4).  
 

1.1  Context of the research 
 
Doing research into telematic support for group-based learning involves research issues from 
the two disciplines of educational science and computer science. This PhD project was 
therefore conducted as a joint project between the faculties of Educational Science & 
Technology and Computer Science at the University of Twente. The relationship of this 
research to the two disciplines is described in the following paragraphs.  
 
A number of research projects have been conducted in the Faculty of Educational Science & 
Technology concerned with group-based learning settings and instrumentation to support them 
(Collis & Smith, 1997; Lewis et al, 1997). Many of the needs for telematic support for these 
settings were thereby clarified, resulting in a series of requirements for support of 
communication, information and coordination aspects of the learning setting. Apart from the 
search for technology solutions to relieve some of the identified needs, the need not to 
introduce new problems when making use of telematic support has also been examined (Collis 
& Gervedink Nijhuis, 2000).  
 
In the course of investigating telematics solutions for the application domain of group-based 
learning, a number of issues from the computer science domain were involved. Firstly, insight 
into the underlying technological infrastructure (Halsall, 1996) was needed to understand the 
relevant telematic options and to be able to define the requirements that are to be fulfilled if 
group-based learning over distance is to be applied on a larger scale. Secondly, techniques for 
modelling and managing organisational processes developed by Computer Scientists were 
applied to specify problems and analyse the different technology options available. For 
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example workflow techniques (Grefen, Pernici, & Sanchez, 1999; Khoshafian & Buckiewicz, 
1995) were applied to the education domain in order to address certain problems of group-
based learning. This series of workflow experiments led to reflection on the theory of 
workflow itself, on the feasibility of transferring such techniques from the business to the 
educational domain, and to a comparison of the requirements of the business and educational 
domains. The study therefore provided some feedback to and exchange of ideas with the 
workflow community including suggestions for extending the workflow paradigm. Thirdly a 
number of specification and modelling techniques coming from theoretical computer science 
were experimented with as means to specify data models, user scenarios and processes in 
project-based learning. It was considered important to use a modelling technique where a 
design methodology using a formal or semi-formal notation was supported by adequate tool 
support. Modelling techniques explored included the use of formal specification  based on 
process calculus and algebraic specification using LOTOS (Bolognesi & Brinksma, 1987), 
ODP enterprise modelling (Van der Veen & Widya, 1997), object-based approaches 
(Rumbaugh, Jacobson, & Booch, 1999), and data modelling based on functions and sets 
(Alexander & Jones, 1990). Of the approaches investigated the Unified Modelling Language 
was finally selected as the most appropriate and easy to use conceptual tool to apply for 
modelling these aspects of group-based learning (See Section 4.6).  
 
In addition to the two major domains (Educational Science and Computer Science), 
intermediary (multidisciplinary) research areas such as Computer Supported Collaborative 
Work (CSCW) (Benbasat & Lim, 1993; DeSanctis & Gallup, 1987), Computer Supported 
Collaborative Learning (CSCL) (Heeren, 1996), as well as Human Computer Interaction (HCI) 
(Dix, Finlay, Abowd, & Beale, 1998; van der Veer, Lenting, & Bergevoet, 1996) have 
relevance for this study. This PhD project also draws on studies on how groups work together 
while using technology (Coleman, 1997; Hills, 1997; Hinssen, 1998; McGrath & Hollingshead, 
1994). Via the Centre for Telematics and Information Technology (CTIT) and through faculty 
research, the faculties of Educational Science & Technology, Computer Science, and others 
have been active in research in CSCW, CSCL and HCI (Collis, 1997; Heeren, 1996; Vertegaal, 
1997) and all these findings form input into this PhD research. 
 
The research presented in this dissertation was conducted as part of the IDYLLE research 
project (Moonen, Michiels, Collis, & Widya, 1996), funded through a research grant of the 
University of Twente "OSF Onderzoeks Stimulerings Fonds". IDYLLE stands for research into 
"Innovative Distributed Learning Environments" and was organised through the multi-
disciplinary research institute CTIT (Centre for Telematics and Information Technology). 
 
The prime objective of the IDYLLE project was to promote multi-disciplinary development 
and research in the tele-learning area. Tele-learning was globally defined as follows: 
 

Tele-learning is making connections among persons and resources, using 
communication technologies for educational purposes (Collis, 1996) 

 
Besides telematic support for group-based learning, other complementary research topics 
investigated within the IDYLLE project (Wetterling & Moonen, 1999) have included: 
 
- Effects of using telematic support on the motivation and the study behaviour of students 

(Van de Kamp, Collis, & Moonen, 1997). 
- Options for reuse of learning materials through search engines utilising algorithms based 

on the metadata describing the learning modules (Hiddink, 2001). 
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- Architectures of educational infrastructures (Volman, Jones, van Sinderen, Widya, & 
Michiels, 1997). 

- Scenarios for using video conferencing in education (Wiebering, 1999). 
- Decision making process of instructors when considering the use of information and 

communication technology and the options to support that process via a support tool 
(Wetterling, 2000). 

 
In the following section the domain of group-based learning is explored in order to identify the 
main variables to be taken into account in course settings that apply group-based formats.  
 

1.2 Group-based learning variables 
 
What characteristics define a group-based learning setting? Examples of group-based learning 
found in higher education are introduced in Chapter 2. Here a general model will be presented 
for group-based learning supported by telemetric (Figure 1.1). The model is referred to as the 
"Tele-team model". This model is presented as an organiser for identifying the focus of the 
research, for describing the course contexts within which the case studies were conducted and 
for identifying issues to be addressed. The "Tele-team model" draws on previous models which 
have been used in project-oriented learning (van Woerden, 1991); in group decision-support 
systems (Benbasat & Lim, 1993); in computer-supported collaborative learning (Heeren, 
1996); and to model courses using the Web for learning purposes (Reeves, 1997). 
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group-based learning involved, and possibly the output of the group-based learning as well. 
The output variables are shown as boxes on the right-hand side of Figure 1.1, in terms of 
learning outcomes, task efficiency, and satisfaction. For each of the seven input variables of the 
"Tele-team model" some important factors are now described:  
 

Student - This variable covers factors such as the student’s skills with respect to the 
use of computers and the Internet which influence the uptake of any telematic support 
that is introduced. Students’ motivation affects their perseverance, that is their 
willingness to spend time on learning (Reeves, 1997). The time available to the 
student for learning, or opportunity, influences the learning outcomes (Carroll, 1963). 
Opportunity is influenced by demands from other courses, as well as by the job 
obligations and social commitments of the students. 

 
Instructor - This variable relates to factors such as the teaching strategy of the 
instructor, which defines how students are expected to find new knowledge and 
insights and specifies the instructor support available to them. It also includes the 
approach chosen to support the group process (Delhoofen, 2000). The availability 
refers to how much time the instructor can give to the students and is dependent on the 
research and other obligations of the instructor. Availability determines how much 
time the instructor can spend on discussions, on feedback on deliverables and on 
coaching. 
 
Group – This variable relates to group properties such as group size, which normally 
will be prescribed by the instructor as this relates to the expected amount of work to 
be done by the group. The composition of the groups may be organised either by the 
instructors or by the students themselves (van Woerden, 1997). The group 
composition may be homogeneous or heterogeneous with respect to the group 
members' knowledge, skills, backgrounds and locations. The structure of the group 
can be prescribed to various levels of detail, for instance by defining specialist roles. 
 
Task - The "Task" variable comprises the factors objective, relevancy, complexity, 
and interrelatedness. The relevancy of the tasks within a group assignment relates to 
their fit with the learning objectives. The complexity level of a task is related to the 
students' levels of knowledge and skills. Interrelatedness of the task refers to the 
necessity of collaboration by the learners required in completing that task (van 
Woerden, 1997). 
 
Technology - The telematic services and their performance and usability, are among 
those factors that constitute the "Technology" variable. The telematic services define 
which activities are supported (de Jong, Michiels, Nijhof & van der Vlist, 1997). 
Services impose requirements with respect to the infrastructure that is needed. The 
performance of these services affects the extent to which the services can help or 
hinder learners and instructors in the fulfilment of their tasks. Performance includes 
service availability, reliability and speed. Support tools should be easy to learn and 
easy to use when performing the supported tasks (usability). If usability criteria are 
not met, tools will be abandoned as soon as the users feel that the effort expended 
outweighs the gains (Collis & Pals, 2000).  
 
Organisation - Organisational factors include tasks in the preparation for the course, 
so that the groups of learners can start their work and use the facilities they need. 
Facilities may include a project room, a library, and laboratory equipment (Dekeyser 
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& Baert, 2000). Furthermore instructor teams need to organise their way of working. 
The logistics relating to management of course materials, deliverables, feedback and 
student results needs to be arranged. 
 
Assessment - Assessment strategy may take into account the assessment of individual 
contributions or may prescribe that the mark is awarded groupwise. Assessment 
modes differ when aiming at the assessment of learning goals that relate to product, 
process, skills or knowledge (Grunefeld, 1998). Some courses combine individual 
scores on theoretical examinations with group scores on the project.  
 

The group-based learning processes, the middle box in the "Tele-team model", include 
teaching and learning processes and communication. However, the emphasis for this research 
in this part of the model is on planning, operationalisation and monitoring. Problems 
associated with these particular group-based learning processes are the central focus of this 
research. The reasons for this choice are elaborated in Chapter 2. The research starts with the 
identification and analysis of the problems in group-based learning, and focuses in on those 
problems associated with planning, operationalisation and monitoring activities. These aspects 
are defined as follows (see also Section 2.2):  
 

Planning - Planning covers the definition of objectives and activities and the 
preparations for these activities to take place. For the instructor, planning starts before 
the course is executed, but refinement of plans (re-planning) may also take at any 
time. For students in group-based learning, planning takes place mostly during the 
initial phase of the teamwork when they identify what they actually need to do in their 
teamwork. In their planning they will set out a path to reach their goal within the 
constraints of the overall course planning.  
 
Operationalisation - Operationalisation covers the activities that occur when the 
planned activities are executed (the plan is realised or operationalised). Students need 
to carry out each of the tasks identified in their groups’ planning. Furthermore groups 
need to communicate, face-to-face or otherwise, and share information that is needed 
by persons other than the author. The groups need make sure that all group members 
are receiving drafts, proposals, minutes of meetings, copies of deliverables, and 
instructor comments. The instructor team needs to carry out its task division as well. 
They have to manage the logistics of deliverables, feedback and results, and do all 
other necessary tasks to realise the planned for educational activities.  
 
Monitoring - Monitoring covers the activities that check on the degree to which the 
execution of agreed-upon tasks is taking place as planned. That is, monitoring 
activities look for the match/mismatch between the plan and the operationalisation of 
the plan (comparing execution against planning). Instructors monitor if planned 
deadlines are met. A student manager in a group may monitor if all group members 
are fulfilling the tasks they have promised, and that they do this on time and in 
appropriate ways. Group monitoring may be a shared group responsibility. 

 
The outputs of group-based learning in this "Tele-team model" (Figure 1.1) consist of a 
product, a process and an affective variable:  
 

Learning outcomes - This variable refers to the learning results (product) in terms of 
acquired knowledge and skills as defined in the learning objectives of the course. The 
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assessment strategy is designed to assess to what extent the learning objectives are 
met.  
 
Task efficiency - This variable refers to the efficiency with which the learning 
outcomes are achieved (process). For the learning process to take place both 
instructors and students have to plan activities, coordinate work of different people, 
and monitor progress. Efficiency should be quantified were possible, for example 
efficiency gains can be measured in terms of reduced task duration or a shorter 
sequence of subtasks (a simple example of an efficiency gain is a reduction in the 
number of mouse clicks required for a particular computer task). Quantitative 
measures such as this can be augmented with qualitative information, such as actors’ 
perceptions of task efficiency. 
 
Satisfaction - This (affective) variable refers to the learner’s appreciation of the group-
based learning and comprises personal satisfaction with the course set-up, the group 
process, the learning results and the group product. This subjective variable relates to 
the student's perception of the learning effect and to the satisfaction with the way the 
group members have worked together. Satisfaction outcomes can be elicited by 
techniques such as discussions, interviews or questionnaires. 

 
These outcomes occur as final results of the group-based learning, as shown on the output-side 
boxes in Figure 1.1. However, they are also occurring repeatedly as the process of group-based 
learning goes on, thus in an iterative manner within the central box of Figure 1.1. 
The "Tele-team model" presented in this section visualises the domain of this research. The 
model is also used in later sections to describe the educational settings of the case studies in 
this research. The grey boxes show the main focus points of this research; (a) technology as an 
input factor and (b) problems experienced by students, groups and instructors related to 
planning, operationalisation and monitoring activities in group-based learning.  
 
The first reason to choose this focus is the fact that using group-based learning on a large scale 
can introduce high workloads for the instructors and can bring high costs for the organisation 
(Veen, van Tartwijk, Lam, Pilot, van Geloven, Moonen & Peters, 1999). Means to improve the 
manageability can make group-based learning more sustainable in the future. A second reason 
is the fact that more and more students are combining studies with other job and social 
obligations (such as the family obligations). This situation imposes a requirement for higher 
flexibility on education providers. Group-based learning historically lacks this flexibility 
(Peters & Powell, 1999), as course design has typically been based on the assumption that all 
group members can attend regular group meetings. Telematic support can help improve 
flexibility of group-based learning by the use for example of asynchronous communication 
tools to support work between meetings (Collis & Smith, 1997). A third reason is that courses 
are increasingly being mediated via the Web, resulting in a demand to support group-based 
learning components as part of the Web-based support and thus manageability is gaining new 
attention (Sikkel, Gommer, & Van der Veen, 2001). All of these factors are related to planning, 
to the operationalisation of the planning, and to the monitoring of group-based learning 
processes. Therefore, in this research the goal is to support instructional methods for group-
based learning through telematic support (the technology variable in Figure 1.1), focusing on 
alleviating practical problems found in group-based learning processes with respect to 
planning, operationalisation and monitoring.  
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Chapter 2 focuses on the group-based learning context as highlighted above and Chapter 3 
focuses on the technology variable. The following section highlights some of the possible roles 
for telematic support in group-based education which are elaborated in Chapter 3. 
 

1.3 Contributions of telematic support 
 
What aspects of group-based learning need, or can benefit from telematic support? Telematic 
support can improve communication between students and instructors who work together at a 
distance or with different time schedules. Telematic support can also improve access to 
information (McGrath & Hollingshead, 1994), which may be personal, group or course 
information. For example products which were put together by peer students can be published 
for peer-reviewing purposes (Collis & Meeuwsen, 1999); or to enable co-authoring (Galegher 
& Kraut, 1994); or for collaborative content exploration (Jonassen, Peck, & Wilson, 1999; 
Wilson, 1996); or for knowledge-community building (de Vries, Bloemen, & Roossink, 2000). 
For coordination aspects of group-based learning, telematic support can be used to construct 
and publish a planning. Telematic support can help automate the information flow in the 
"assignment-submit-review" chain, which occurs frequently in group-based work in education. 
Furthermore, if the structure of the project is known in advance of operationalisation, status 
information can be generated giving the instructors an overview of the progress of all groups 
and giving each group a view of their own progress. By supporting these coordination aspects 
instructors may be able to better manage the burden of complexity which group-based learning 
can impose on them when student numbers grow. Students may have an improved 
understanding of what is expected of them, can be better supported in planning the tasks of 
their groups, and may have a better chance of finishing their work on time as a result of this 
support (Van der Veen, Van de Kamp, & Collis, 1997).  
 
Chapter 3 elaborates these and other potential contributions of telematic support in a systematic 
analysis and relates them to the planning, operationalisation and monitoring problems of 
group-based learning identified in Chapter 2. These analyses of planning, operationalisation 
and monitoring processes and of potential contributions of telematic support yield a plan for 
the investigation of different telematic support options, by means of three case studies, each of 
three years’ duration (Chapters 5, 6 and 7). The analyses and the experiences from the three 
case studies are synthesised in Chapter 8 to address the research questions presented in Section  
 

1.4  Research questions and structure of the dissertation 
 
The research questions driving this research project are presented in Table 1.1, which also 
gives the rationale for each question. This section then briefly describes the way the research 
questions were addressed and how they are reported in this dissertation. In Chapter 4 the 
research methodology is further elaborated upon, including a description of the measures 
applied to address the issues of generalisability and internal validity arising from the nature of 
case study research. 
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Table 1.1 Research questions and a description of their operationalisation. 

Research 
Question 1 

What are the main problems that occur in group-based learning with respect to 
the planning, operationalisation and monitoring of the work? 

Given the context of group-based learning, the focus on planning, operationalisation and monitoring 
processes and the need to aim at the more efficient organisation and execution of group-based learning, 
the first research task was an inventory of the existing problems in group-based learning. 

Research 
Question 2 

To what extent and in what circumstances can telematic support tools and 
instructional methods that make use of such tools help instructors and students to 
better plan, operationalise, and monitor group-based activities in higher 
education? 

As the aim of the research was to help solve the problems identified in the first research question, the 
second research task was to make an inventory of instructional remedies and telematic support options 
which can support solving these problems in planning, operationalisation and monitoring processes. 
The focus in Research Question 2 is on the telematic support due to the context of the research project 
(Section 1.1) but the variable is frequently interrelated with the instructional methods used.  
To what extent and in what circumstances the proposed instructional remedies and telematic support 
can solve planning, operationalisation and monitoring problems is relevant to know in order to 
appreciate the level of generalisability of the outcomes for other similar educational settings. 

Research 
Question 3 

What factors have to be taken into account when mapping the requirements 
identified in Research Question 1 with the tools and methods identified in 
Research Question 2? 

The findings in the second research question with regard to the applicability of proposed solutions and 
the extent to which problems were solved are analysed to discover the underlying factors. 
Understanding these generic factors can aid in course design when choices are made regarding the set 
up of group-based learning activities and the telematic support that is to be provided for the students 
and instructors.  

Research 
Question 4 

What implications does this analysis have for telematic services, infrastructure 
and support? 

The guidelines for telematic support emerging from investigation of the third research question should 
be accompanied by requirements for software, hardware and support staff needed for successful 
introduction of the telematic support. Support needs cover programming, helpdesk services, system 
administration and other technical aspects.  
Furthermore, the analysis leads to recommendations concerning what telematic services could be 
expected to achieve, what infrastructure is required, and what level of support is provided for different 
group-based learning scenarios.  

 
To address these research questions, the dissertation is organised as follows. After an 
introduction to group-based learning and its main benefits and problems, the planning, 
operationalisation and monitoring problems are described in further detail (Chapter 2). Chapter 
2 thus addresses Research Question 1.  
 
The problem inventory of Chapter 2 includes suggestions for possible instructional remedies 
and a list of telematic support needs which together appear to have the potential to help solve 
the problems found (Research Question 2). Relevant options for telematic support relating to 
planning, operationalisation and monitoring problems in group-based learning are presented in 
Chapter 3. Some considerations with respect to the applicability of each telematic support 
option are given. In this overview of options, workflow is identified as a promising candidate 
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meeting many of the requirements arising from instructional remedies and their identified 
telematic support needs.  
 
The analyses described in Chapters 2 and 3 led to various approaches to telematic support for 
group-based learning that were then trialled in three courses at the University of Twente. The 
experiences in these settings form the basis for Chapters 5, 6 and 7 of this report. In order to be 
able to assess their value, workflow and other selected telematic support options were tried out 
in two group-based learning settings described in Chapters 5 and 6. Using the on-going results 
of these two case studies, a third case study was performed (Chapter 7) in which a number of 
workflow concepts were applied via a tailor-made application. This application incorporated 
workflow functions transparently so that students and instructors could benefit from these 
functions without being required to learn the concepts of a new paradigm or learn to use a 
workflow tool. The three case studies allowed the applicability of the selected telematic 
support options and instructional methods that make use of those telematic support options to 
be investigated in different circumstances. Both high-end and low-end solutions were used in 
the case studies in order to investigate which factors are relevant when choosing telematic 
support options and which instructional actions can best accompany the technology support 
offered (Research Question 3). A major theme of the research emerged during the case studies: 
the trade off between simplicity and functionality. This trade off or balance aspect provides a 
theme that links all the case studies. 
 
The requirements in terms of services, infrastructure and support (Research Question 4) are 
discussed initially in the chapter on telematic support options (Chapter 3), and reviewed at the 
end of each case study chapter (5, 6 & 7).  
 
Chapter 8 concludes the dissertation by giving a resume of the overall findings, and discussion 
and reflection on the results of the research. The outcomes of the case study chapters (5, 6 and 
7) are used to update and refine the list of problems originally identified in Chapter 2. The 
extent to which the introduction of telematic support led to new problems during the case 
studies is also discussed. This concluding chapter also includes further discussion concerning 
the extent to which the proposed telematic support options met the requirements and which 
requirements still remain to be fulfilled by future versions of the telematic support or by new 
telematic support options. The simplicity versus functionality aspect is a key theme. The 
findings from the literature review and the case studies are combined and translated into 
refined requirements for the telematic services, infrastructure and support that groups of 
learners may need. Instead of a trade off between simplicity and functionality a solution such 
as an appropriately designed Web-based course management system is seen as a way to 
integrate both these aspects in a single tool. A translation of the specific solutions used in the 
case studies to more generic solutions is made.  
 
In summary, the structure of the dissertation is as follows. After this introduction (Chapter 1), 
group-based learning is described in Chapter 2. Problems in planning, operationalisation and 
monitoring are analysed and possible instructional remedies are proposed. A set of possible 
telematic support options that might help to solve the identified problems in planning, 
operationalisation and monitoring is presented in Chapter 3. Telematic support options are 
either selected or designed, and applied for each of these problems. The research strategy, 
involving three case studies based on the analyses in Chapters 2 and 3, is outlined in Chapter 4. 
Reports on the three case studies are given in the Chapters 5, 6, and 7. In Chapter 8 the overall 
findings are compiled and extended, the research questions and the simplicity versus 
functionality theme are reviewed, and the relevancy of the research and future research 
directions are discussed. 
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2 Group-based learning 
 
 
Group-based learning in the context of higher education can take many forms, varying with 
dimensions such as group size, the complexity of the problem being addressed, the choice of 
individual or group engagement as the mode for carrying out activities and the relationship of 
the project to the course to which it belongs  (Collis & Meeuwsen, 1999). When the settings 
involve groups working together on complex problems over a certain period of time, planning, 
operationalisation and monitoring tasks are particularly important. For these settings various 
planning, operationalisation and monitoring tasks are outlined, detailing the problems that 
occur in their execution. The problems are analysed in order to define the needs for which 
instructional remedies and telematic tools may offer support.  
 
Section 2.1 starts with a description of group-based learning and outlines some main 
advantages and problems associated with this paradigm. Two group-based learning formats 
which are used frequently in Dutch higher education are presented: project-oriented learning 
(van Woerden, 1991) and problem-based learning (Wassenberg & Philipsen, 1997). These two 
formats are presented so as to illustrate the range of instructional approaches that is covered by 
the term group-based learning. Section 2.2 describes planning, operationalisation and 
monitoring tasks in the preparation and execution of both these types of group-based learning. 
Section 2.3 presents problems with planning, operationalisation and monitoring tasks that 
instructors and students have to deal with in group-based learning, including new problems 
which may arise when introducing telematic support. For each problem, possible solutions in 
terms of instructional remedies and possible contributions by telematic services in terms of 
general functionalities are presented (Section 2.4). Section 2.5 reflects on the chapter's 
outcomes in relation to the first research question. 
 

2.1 What is group-based learning? 
 
The following broad definition is used for group-based learning:  
 

Group-based learning is the series of activities in which groups of learners 
work together in order to complete a learning task. 

 
In this dissertation the focus will be on those group-based learning formats in which groups of 
learners work together over a longer period of time, weeks or even months, trying to solve 
problems presented to them by the instructors, as this is the setting most commonly used at the 
University of Twente.  
 
The activities mentioned in the definition often involve some or all of the generic steps of 
problem definition, problem analysis, decision making, design, production and evaluation. The 
way these activities are carried out can vary in the amount of detail prescribed by the 
instructor. At one extreme, the tasks may be totally predefined by the instructor. At the other 
extreme, the organisation of the group work may be left entirely to the students. Many 
variations in between these extremes may occur (Savin-Baden, 2000). 
  
In the following section some of the main reasons for applying group-based learning are 
elaborated. Both advantages (Section 2.1.1) and possible drawbacks (Section 2.1.2) of group-
based learning are listed  as found in literature. As the focus of the dissertation is on settings 
where groups of learners in higher education work and learn together over a period of weeks or 
even months, two prominent formats of group-based learning appropriate to these settings are



2 Group-based learning 

 30 

 introduced. Project-oriented learning is introduced in Section 2.1.3, followed by a description 
of problem-based learning in Section 2.1.4. 
 

2.1.1 Advantages of group-based learning 
Why is group-based learning applied in higher education? The literature demonstrates a 
number of educational advantages associated with this format. Students are stimulated to 
actively use their prior knowledge and experience to understand new information (Barrows & 
Tamblyn, 1980) and to use that knowledge in problem-solving activities (van Woerden, 1991). 
By engaging actively in their learning tasks, group members can raise their individual mental 
efforts, which can have a positive effect on learning outcomes (Jonassen & Land, 2000). In 
comparison with students who have followed a traditional approach, new knowledge and 
insights may be retained more effectively in a group-based learning mode involving a problem 
context (Albanese & Mitchell, 1993; Tennyson, 1994).  
 
As another motivation for group-based learning, research in cognitive psychology supports the 
theory that students can learn particularly effectively when working together with fellow 
students with comparable but slightly different capabilities (Vygotsky, 1978). Such groups are 
working in each other's so-called "zones of proximal development". Interaction with fellow 
students can be productive as the discussion that occurs can reveal cognitive conflicts and 
inadequate reasoning which in turn can lead to better understanding. Peer to-peer explanation 
has been shown to be an effective learning method within groups (Cornwall, & Schmithals, 
1982; Wittrock, 1978).  
 
In higher education students are primarily responsible for the learning process that occurs 
through the group activities. The idea is that they learn how to learn through group-based 
learning (Moust, Bouhuijs, & Schmidt, 1997; Slavin, 1996), especially important in fields 
where knowledge changes rapidly. It is essential in group-based learning for students to have 
an overview of knowledge, to have problem-solving skills and to be able to interpret results. 
Also social and practical abilities are to be practised (Ruijter, 1996). Students are to be 
prepared for professional careers in which they will have to work and learn in groups of 
professionals, each member with his or her own expertise. Finally, working as a group on 
authentic problems and self-responsibility of the group for the learning activities have been 
shown to raise motivation for learning (Lodewijks & Simons, 1985; van Woerden, 1991). 
Table 2.1 gives an overview of some advantages of using group-based learning formats in 
higher education.  
 

Table 2.1 Advantages of group-based learning. 

Advantages of group-based learning in higher education 

• Students engage in active learning. 
• Students learn through interactions with fellow students. 
• Students learn how to learn. 
• Social and practical abilities are practised. 
• Students engage in a realistic preparation for their future profession. 
• Self-management of learning and realistic problems result in high student motivation. 
• Knowledge and insights are retained. 
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2.1.2 Problems in group-based learning 
In contrast with the above-mentioned reasons for applying group-based learning formats, there 
are also some potential problems associated with group-based learning. Group-based learning 
can be costly in terms of required instructor support and availability of facilities such as project 
rooms. Compared to a single large lecture group with one lecturer, in group-based learning all 
groups need some individual attention, leading to an increased load on the instructor. 
Differentiation in learning outcomes may occur in a group depending on the roles of the 
students and the different levels of effort put into their teamwork. This can give problems with 
later courses in which a basic level of all skills and knowledge is assumed. All members of the 
group may suffer if one or more students in the group fail to meet their obligations. On many 
occasions groups may try themselves to correct disruptive student behaviour internally. 
However this may lead to late observation of this damaging behaviour by the instructors.  
 
Assessment in group-based learning can bring special problems as testing the learning 
objectives with respect to knowledge and skills has to be performed at the group level or at the 
individual level or both. If assessment is conducted at the group level, individual differences in 
effort and quality may not be given credit. On the other hand, assessment at the individual level 
may discourage group cohesion. Combinations of group marks and individual marks are also 
possible but can be time consuming to carry out (Grunefeld, 1998). If assessment criteria are 
poorly defined it can be expected that problems will arise as the instructors will receive 
deliverables that do not meet their expectations, and groups will be confronted with unexpected 
assessment outcomes (Delhoofen, 2000). 
 
Another problem arises if groups decide to split the work into separate tasks for which they do 
not collaborate until they put their contributions together at the end of their project work. This 
may lead to a situation in which interactions between learners do not take place and thus the 
benefits of the group format are no longer attained. To avoid this problem, tasks should have 
interrelated sub-tasks requiring students to collaborate during their teamwork.  
 
Additional to the problems described so far are the special challenges which arise when some 
or all of the group activities take place among participants who are distributed (Collis & Smith, 
1997), in particular in settings where group members have never met.  
 
Table 2.2 gives an overview of some of the possible problems that can be found in group-based 
learning settings. 
 

Table 2.2 Sample of possible problems that may occur in group-based learning. 

Selected problems in group-based learning 

• Group-based learning can be costly 
• Some groups may not function well 
• Not all students reach the same level of skills and knowledge 
• Assessment is difficult and time-consuming 
• Group interactions may not take place as intended 
• Working together at a distance is difficult 
• Requires simultaneous presence of all group members 
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2.1.3 Project-oriented learning 

One format that fits within the definition of group-based learning is project-oriented learning 
which involves tasks to be carried out by a group of students. Project-oriented learning has 
been conceptualised as a means to prepare students for their professional career by having them 
work on real problems involving a context in society (Dewey, 1946; Ruijter & Grunefeld, 
1997; van Woerden, 1991). The main objective or learning goal of project-oriented learning 
courses is the integration of knowledge and skills from the domains involved. Additional 
objectives in the group context are to raise social skills, such as working in a group, and to 
develop project-management skills. The problem that the group has to work on may be 
fictitious or it may be a real problem. (See the text box for an example assignment.)  
 
 
 
 
 
  
 
  
 
 
 
 
 
 
 
 
 
 
 
 
Different groups may be given different problems, or a number of groups may work out their 
own solution for the same problem. In group-based learning group composition may be left up 
to the students, or the instructor may determine the composition of the groups, either at random 
or based on a certain strategy. The groups may be homogenous or heterogeneous with respect 
to student skills and background. The course design may include specified group roles to be 
carried out by the different group members. The group size will generally be determined by the 
instructors based on the complexity of the assignment and the requirement that each student 
should be able to contribute significantly to the teamwork. Group sizes in the range of six to 
eight students for groups that can meet regularly are typically reported (van Woerden, 1991).  
 
Groups working on their projects over a certain period of time may need facilities such as a 
meeting place or project room. Access to information resources such as the library, to facilities 
such as laboratory equipment and (networked) personal computers, and to software are 
additional facilities that may be needed to support the groups. Some projects may also need 
financial support to cover travelling expenses or other costs. 
 
The intention in group-based, project-oriented learning is that the students are in control of the 
project and of the tasks they think necessary to complete the project (Dekeyser & Baart, 2000). 
In their self-evaluations they are supposed to evaluate and reflect on their performance 
(Heijnen et al, 1980). Instructors do not attend group meetings in general, but they can be 

Example of a group task in a project-oriented learning course   
 
A telecommunications company would like to have a model that can help estimate  
their own environmental impact, and that of their suppliers. A multidisciplinary 
group of seven graduate students from different departments at the University of 
Twente had the assignment to build a model that can help estimate the 
environmental consequences of certain production processes. As a group project 
over a three-month period students from the faculties of Electrical Engineering, 
Chemical Engineering, Management Science, Public Administration and 
Philosophy of Science and Technology investigated the theoretical, experimental, 
environmental and organisational aspects of this topic, producing a model for the 
environmental effects of microchip industrial processes which was then tested in a 
practical setting (Bakker, 1998; Grunefeld & Wagenmakers, 1997). As the 
students worked to different time schedules, they used telematic support as a 
means to collect and distribute group resources.  
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available for groups when needed. However they are not supposed to directly provide solutions 
(van Woerden, 1997). The instructors are responsible for preparation, coaching, assessment 
and global planning so as to be sure that the groups finish their work in time (van Woerden, 
1991). Therefore, the group planning will have to fit within certain prescribed deadlines for 
stages such as workplan construction, report completion, and often a final presentation.  
 
The organisation of the projects includes policy decisions about the assessment procedure and 
instructor availability for the groups. Assessment should relate to the learning objectives. For 
instance, if one of the learning objectives is that new domain knowledge should be acquired, 
then this acquisition should be addressed explicitly in the assessment procedure. If the project-
management skills of the students are to be improved, then some instrument for evaluating this 
should be included in the assessment schedule. Some form of self-assessment or peer 
assessment may be part of the assessment procedure. The groups may simply receive a group 
mark, or there may be a method for deriving individual marks based on the group's 
achievements, or a combination of the two may be used. 
 

2.1.4  Problem-based learning 
In another example of group-based learning, problem-based learning, the prime objective is 
that students acquire new knowledge and skills in a target domain (Barrows & Tamblyn, 1980). 
Groups of students work out case study assignments which link to realistic problems in that 
domain. The case studies are pre-structured to some extent in order to ensure that selected 
domain knowledge will be used. The background of the case study is described in some detail. 
Students begin by clarifying the problem. Next they need to break down the problem into sub-
problems to be studied with the help of relevant information resources which should be 
available to help the students.  
 
In the following text box an example is given of problem-based learning in a setting which uses 
telematic support in addition to face-to-face group meetings. 
 

 cycling 
e the 

eye", (de 
dents of the
learning 

e examine 

ks with the 
the next 
led Polaris 
r 
 comes to 
ures that 
.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Example of an assignment in a problem-based learning course 
 
"A 60 year old man visits his doctor. He is rather worried. When he was
home from work, an insect flew into his left eye. When he tried to remov
insect from his eye he noticed that he was not seeing well with his right 
Krom, 1998). With this problem as a starting point each group of ten stu
Faculty of Medical Science at the University of Maastricht defined their 
goals, for example:  
 
(a) What is the functional anatomy of the human eye? 
(b) What is the differential diagnosis of loss of sight, and how should on
this?  
 
After having clarified the problem, the students performed self-study tas
help of relevant literature so that they can possibly finish this case study 
time they met. Between the two meetings, a Web-based environment cal
enables the students to post their on-going findings, and to raise issues fo
discussion online or at the next group meeting. Through debate the group
conclusions about the case study. The instructor present at the debate ens
all relevant aspects are taken into account (Ronteltap & Eurelings, 1998)
 33
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For the case studies used in problem-based learning involving groups, the instructors often 
know a solution to the problem and the learners working as a group are meant to come to this 
solution (Delhoofen, 1996). To structure the work of the groups, a number of consecutive steps 
can be identified in the problem-solving process. An example of this phasing is the seven-step 
model (Delhoofen, 1996; Moust, Bouhuijs, & Schmidt, 1997), shown in Table 2.3.  
 

Table 2.3 Seven-step model for problem-based learning. 

Step Task 

1 Clarification of unclear aspects of the problem.  

2 Definition of the problem.  

3 Problem analysis.  
4 Inventory of sub-problems and solution alternatives.  

5 Formulation of learning goals and self-study tasks. 

6 Working on self-study assignments. 
7 Reporting and conclusions about the initial problem. 

 
 
Apart from the self-study activity in the sixth step, all other steps are carried out groupwise. 
The instructor may be present during group sessions. However his or her role is not to take up a 
instructor-centered approach (Barrows, 1997), but to facilitate the group process. By now and 
then asking higher-level questions the instructor can help the group to continue their own 
efforts in mastering new information. The assessment may be a combination of self-assessment 
and assessment by the instructor (Duffy & Cunningham, 1996).  
 
Two of the main differences in the two approaches of group-based learning described (Sections 
2.1.3 & 2.1.4) can be related to variables from the Tele-team model (Figure 1.1): 
 

Teaching strategy and task differences - With respect to the objectives of the group 
tasks, problem-based learning primarily aims at the acquisition of new knowledge, 
whereas project-oriented learning focuses on integrating and applying knowledge and 
skills. In problem-based learning the problem description can be rather detailed, and 
the solution is known. In project-oriented learning the problem description can allow 
different approaches to solutions which may or may not be known beforehand. 
 
Differences in planning of the course - In problem-based learning the tasks to be 
performed by the group are more or less prescribed (Table 2.3), whereas in project-
oriented learning the group is asked to make a workplan which is then discussed with 
the instructors or peer groups.  

 
In these two variants of group-based learning, project-oriented learning and problem-based 
learning, the groups are involved not only in the actual learning but also in a number of tasks 
related to the planning of their work (example: making up a workplan presenting objectives 
and a preferred solution path), the operationalisation of these plans (example: performing each 
of the identified self-study tasks), and the monitoring or evaluation of what actually takes place 
(example: checking if every agreed upon contribution has been delivered by all group 
members). These relate to the process portion of the Tele-team model. In Section 2.2 the focus 
will be on these planning, operationalisation and monitoring activities that instructors and 
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students carry out in group-based learning to justify their selection as key variables affecting 
the efficiency of the group-based learning experience (Section 1.2).  
 

2.2 Planning, operationalisation and monitoring tasks 
 
Planning, operationalisation and monitoring tasks comprise activities that are not directly 
related to the learning content of the course itself. They include practical tasks that have to be 
performed by the instructors in the preparation, execution and evaluation phases, and tasks that 
have to be carried out by the students in order to organise their group so that they can work on 
their learning tasks in an efficient way. The concepts of planning, operationalisation and 
monitoring in the context of group-based learning are defined and described in Sections 2.2.1-
2.2.3. The definitions of the concepts draw on management science theory (Daft, 2000). The 
interrelations between these concepts are discussed in Section 2.2.4. 
 

2.2.1 Planning 
The following definition of planning applies to both project-oriented and problem-based 
formats of group-based learning:  
 

Planning in group-based learning is the activity in which instructors or students 
define their objectives and prepare for tasks in advance of doing them by 
specifying the time of execution of tasks, their temporal ordering, their pre- and 
post-conditions and the resources needed for proper execution.  

 
Planning tasks for instructors start before the group-based learning takes place. In the simple 
case the instructors' planning phase precedes the course execution phase. Sometimes however 
instructors may revise and refine the overall planning during course execution, so the planning 
process may be iterative. After the start of the course, the groups are often responsible for the 
planning of their assignment, within some overall limits imposed by the predefined course 
planning. For group planning, instructors may require groups to define a workplan. Solving 
problems and designing solutions often involves iterative steps (Poel, Rip, & van Vught, 1995) 
so the planning-execution cycle may involve iteration for the students as well as for the 
instructors. However as most courses need to be finished by a certain date, and as a guideline 
for the groups, some phasing of activities is often prescribed (Verhagen, 1999). The seven-step 
model shown in Table 2.3 is an example of the phasing that is suggested for problem-based 
learning assignments by Moust, Bouhuijs & Schmidt (1997).   
 
One aspect of planning is the clarification of pre- and post-conditions for tasks. Pre-conditions 
describe the conditions (if any) that have to be met before the start of a certain task. An 
example of a pre-condition is when instructors prescribe that a certain previous task in the 
planning needs to be finished before the group can start the next task. A post-condition 
describes the condition (if any) that needs to be met before a certain task is deemed to be 
completed. An example of a post-condition is when a task is defined to be finished after 
submission of a deliverable, for instance a self-evaluation report. Sometimes approval of the 
deliverable is required as well.  
 
The activity of planning resources involves ensuring that the necessary facilities such as 
meeting rooms, equipment, computer hardware and software, and network connectivity are 
available when needed.  
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2.2.2 Operationalisation 
The following definition for operationalisation within the context of group-based learning will 
be used: 
 

Operationalisation involves the activities whereby the tasks defined in the 
planning are carried out by individuals or sub-groups of students or instructors 
and the way these separate tasks are interrelated and coordinated.   

 
In making their planning operational, instructors need to carry out planning related to: 
 
- How each group will receive feedback and marks with regard to deliverables.  
- How each instructor will receive deliverables that need commenting. 
- What the acceptable quality level of the deliverables will be. 
- How peer-reviewing and other group interactions will be organised: orally, by a paper-

based system or electronically. 
- How instructors will communicate during the course to discuss progress. 
 
The instructors have to help students carry out procedures whereby students can make their  
products available within their group and (possibly) to other groups. Operationalisation of this 
distribution of products may be active or passive. Active distribution (often called "push-
mode" if implemented electronically) implies that the products are delivered to the recipients. 
Passive distribution of products, or "pull-mode", implies that the products are simply made 
available for access by others. Combinations of the two modes are possible, for instance with 
(active) delivery of products, plus use of a (passive) group archive where products are made 
available for later retrieval. Organising access to products implies that some form of access 
control is put in place.  
 
Operationalisation within the student groups involves activities that are needed to ensure that 
group members' efforts are being related to each other in a meaningful way. This includes 
carrying out planning decisions about: 
 
- How the group organises its work in terms of communication, information-sharing and 

archiving, decision making and progress monitoring. 
- How tasks and roles are distributed among group members in an equitable way so that all 

group members take a fair share of the work to be done. 
- How the group will communicate with external contacts, such as the problem owner or 

client and any expert advisors who may be available to the group. 
- The organisation of collaborative tasks, such as co-authoring, and preparing presentations. 
 
Operationalisation within the group can be a shared group responsibility, or it can be rotated 
around individual group members, or it can be the responsibility of a certain group member or 
members (for instance of the group manager if special roles are applied). Aspects of  
operationalisation can be automated, as is demonstrated in Chapter 3 and in the case studies 
(Chapters 5, 6 and 7). 
 
 
 
 
 
 
 



2 Group-based learning 

 37

2.2.3 Monitoring 
Monitoring in the context of group-based learning is defined as follows: 
 

Monitoring is the activity in which an instructor or student keeps track of 
progress in terms of the timely and successful completion of tasks and of the 
quality of the group process.  

 
From the instructors' perspective monitoring involves tracking the progress of the groups while 
comparing execution with planning. The instructors need to monitor whether groups submit 
their deliverables on time, so that attention can be directed to those in need of it. Monitoring 
the quality of the collaboration process within the groups is easiest if the instructor attends 
some of the group meetings. If the instructor cannot be present at group meetings for practical 
or instructional reasons, he or she can monitor for signals which indicate whether a group is 
functioning well or not. These signals can come for example via logbook reports, or via 
students who report directly.  
 
From the student perspective monitoring includes checking whether or not each group member 
has performed his or her tasks as agreed upon by the group. In particular this covers the timely 
completion of deliverables and checking whether the deliverable was approved or not. If not 
approved, timely revision needs to be ensured. The monitoring task can be shared by all group 
members or it can be part of the group-manager task if specialisation is applied within the 
group. 
 
If a group of instructors is jointly working on a course they monitor the progress at the course 
level. This may include checking if groups have received feedback on their deliverables in time 
and according to valid assessment schemes. This monitoring can be a shared responsibility or 
one of the instructors may have this responsibility as course manager.  
 

2.2.4 Connecting planning, operationalisation and monitoring activities 
From the definitions and descriptions of planning, operationalisation and monitoring in the 
previous sections it can be seen that these concepts are interrelated.  
 
Planning relates to the preparation phase in which tasks are defined and are put into a temporal 
order within the plan. This can be realised as a global planning defined by the instructors, for 
example before the course starts, or a detailed planning on a weekly basis. Group planning 
activities can be the formulation of a workplan, or a detailed planning for later activities. 
Monitoring can lead to adjustments in the planning if there are clear indications that the actual 
progress is no longer in agreement with the initial plan. Groups then have to revise their 
planning so as to finish before the final deadline which is often not negotiable (van Woerden, 
1997). Subsequently students within their group decide who is to perform which activity and in 
what way in order to make the planning feasible. Decisions about communication and 
information sharing are made as well. In the same way the instructors have to decide who will 
perform which lecturing, coaching, assessment, administrative and support task. 
 
Subsequently in the operationalisation phase students start working on their tasks. In the 
meantime they have to communicate about their progress, exchange information such as drafts, 
and make decisions about alternative solution directions encountered while working on their 
joint task. This may lead to adjustments in the planning. Operationalisation includes all 
organisational activities needed to relate the actions of different individuals working together in 
the execution of learning activities that are needed to fulfil their joint task.  
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Monitoring relates to the activities needed to check whether obligations defined in the 
operationalisation of the planning are met. Monitoring includes activities which are meant to 
pick up early signals about circumstances in group processes and in the execution of learning 
activities which could prevent the group from timely and successful completion of their work. 
 
Although the concepts are defined as discrete phases, the description of the activities related to 
these concepts makes it clear that at least partly these activities take place in parallel. The 
monitoring of progress during the operationalisation of learning activities may indicate the 
need for further planning or operationalisation activities by instructors or group members, in 
turn leading to adjustments to the overall plan and in who is to do what and when.  
 

2.3 Planning, operationalisation & monitoring problems 
 
Experience with delivering group-based learning has revealed a number of problems which 
may hinder the instructors and students in performing their tasks in an efficient way (Collis, 
Andernach & van Diepen, 1997; Freeman, 1997; Powell, 1997; Ruijter & Grunefeld, 1997). 
Remedies for some of these kinds of problems can be proposed in terms of instructional 
remedies that aim at improving the quality of the teamwork through revised or additional 
instructor actions, and through changed ways of working by the groups. These instructional 
remedies can in turn be facilitated by the use of various kinds of telematic support. Sections 
2.3.1-2.3.8 below describe some specific problems with planning, operationalisation and 
monitoring as reported in the literature. Sections 2.3.9-2.3.12 deal with special problems that 
can occur as a result of the introduction of telematic support, for example when distance 
learning is combined with group-based learning (i.e. the groups are distributed over distance 
and are therefore operating as ‘virtual teams’). Each of these subsections gives a description of 
the problem followed by an identification of possible instructional remedies and a proposal 
concerning the kind of telematic tools which can be introduced to support the instructional 
remedy. The telematic related proposals will be further elaborated in Chapter 3. 
 

2.3.1 Groups do not have a clear picture of what is expected of them 
Problem - Some students report that they do not feel they have a good overview of what is 
expected of them or feel uncomfortable with the perceived lack of structure in project-oriented 
learning settings (Collis, Andernach, & van Diepen, 1997; Lkoundi & van Woerden, 1997). 
This problem mostly refers to the planning phase of the group-based learning in which the 
students do not get a clear picture of what is expected of them.  
 
Instructional remedy - In order to give students a clearer picture of what is expected of them, 
the instructors can predefine some structure for their teamwork. An example is the seven-step 
model presented in Table 2.3. This structure can help students break down the assignment in a 
series of consecutive steps, with the first steps helping the students to clarify the goal of their 
work (Delhoofen, 1996). In group-based project-oriented learning some phasing is predefined 
(van Woerden, 1991), the first phase being an orientation on the problem. If groups are 
required to give the instructors a regular update of their progress, the instructors have a better 
chance of early warning when groups are experiencing difficulties in knowing how to proceed. 
Instructors can also provide best-practise examples from previous course editions. 
 
Telematic support - To facilitate the instructors in their structuring task, a tool is needed that 
can be used to build and publish a representation of the task structure. Students will need 
access to this representation. Their picture of what to do next will be further enhanced if this 
representation of their tasks shows which tasks are completed and which still have to be done. 
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Some mechanism for progress reporting needs to be put in place; this may be either face-to-
face or supported through telematic means. 
 

2.3.2 Groups have problems with planning and procrastination  
Problem - Groups often experience difficulty in the planning of their work and in the 
operationalisation of their plans. Procrastination or postponing the moment at which a group 
should move on to the next phase of their project is often a problem (Verdejo & Barros, 1999; 
Benbunan-Fich & Hiltz, 1999). If they do not plan their work in advance, the group’s work 
may not be completed in time, resulting in interference with obligations to other courses. Some 
of these problems are caused by the fact that students lack a good overview of the progress of 
their group but mostly this is a planning problem. 
 
Instructional remedy  - These problems in student planning and operationalisation of their 
plans can be addressed by refining the details of the instructor planning. Apart from the final 
deadline at the end of the course, the instructor can schedule a number of intermediate 
deadlines for other deliverables. In group-based problem-based learning the seven-step model 
is often used and connected to a timetable (Delhoofen, 1996). In group-based project-oriented 
learning a group workplan is often required by the instructors. If this workplan makes explicit 
the phasing of the activities (Heijnen et al, 1980) then it can help the group to build a shared 
understanding of what the group and each member is supposed to do and when. The course 
design should address the question of who is responsible for monitoring group progress in 
order to identify delays and procrastination of work. Is it the group itself, is it one of the 
students assigned as a group manager, is it one of the instructors checking overall progress, or 
is it a combination? 
 
Telematic support - To facilitate the planning tasks a tool to aid instructors in building the task-
structure representation is needed (see also Section 2.3.1.). Extra functions can be included to 
support these instructor-planning activities in particular the specification of task durations and 
deadlines. Groups also need support for building their own workplans. This might be a separate 
plan, or as a further detailing of the instructor planning. The original planning and adjusted 
versions need to be accessible to all group members. Monitoring tasks can be facilitated 
through progress reporting by the groups and by provision of (automated) status overviews 
showing the status of the different planned group tasks. Status options for tasks proposed by 
Lawrence (1997) are: not active yet (or waiting), active, suspended, approved, disapproved, 
completed and archived.  
 

2.3.3  Groups have problems with organising work between meetings 
Problem - Between meetings groups may have difficulties organising their work. An example 
is when different group members have decided to jointly write a document. They may find it 
difficult to share their versions of the document in such a way that they are always working 
with the latest valid version of the text (ter Hofte, 1998). When two people start editing the 
same document at the same time there will be no version of the document containing both 
contributions. In addition, if no telematic support is available, sending drafts to each other 
introduces delays in the process. This problem mostly occurs in the operationalisation phase of 
the group-based learning, but also relates to a lack of monitoring of what fellow group 
members are doing. 
 
Instructional remedy - The instructors can encourage the groups to explicitly allocate tasks and 
responsibilities, in particular to cover work between meetings. For some tasks, some group 
members may decide to correspond, communicate or meet in between two group meetings. A 
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group member can be assigned the manager role which can include the coordination of work 
between meetings, and the monitoring of progress.  
 
Telematic support - The group needs a group memory where group decisions, tasks and 
documents can be found. The manager of a group needs a tool to schedule tasks and monitor 
progress (see also Section 2.4.2). Students need asynchronous tools in order to post and access 
proposals, drafts and other documents between meetings. Students collaborating mostly or 
wholly at a distance need synchronous tools in order to coordinate joint tasks. Version control, 
whether by telematic means or otherwise, should help with the management of the consecutive 
versions of documents. Concurrency control can be used to prevent people  working on the 
same document at the same time.  
 

2.3.4  Groups have problems with access to deliverables and comments 
Problem - Access to information can be a problem for group members (Collis, Andernach & 
van Diepen, 1996; Collis & Smith, 1997; Sikkel, Gommer, & Van der Veen, 2001). For 
example, if a group has handed in a workplan or design so that the instructor can give his or her 
comments, group members may be in need of the document while already working on the next 
stage of their group assignment. The instructor comments can be communicated to all group 
members if the deliverable is discussed at a face-to-face setting. If comments are to be 
communicated to the group through other means, the instructor wants like to be sure that all 
group members will receive the comments somehow. In subsequent stages of the teamwork 
both students and instructors may want to refer to earlier deliverables or comments. This 
problem with access to deliverables and comments is part of the operationalisation aspect of 
the group-based learning.  
 
Instructional remedy - Instructors should plan how students will be able to access information 
and which information they should be authorised to access. The group should make decisions 
about how and when new information will be available. Good archiving can help groups keep 
track of all their work. Documents should indicate the author(s), the date, and some version 
information for identification purposes, and to prevent others from starting to work with 
outdated versions of documents. One group member can specifically be assigned to work on 
this task as part of his or her contribution to the group work. With such an archive students can 
start group meetings well prepared and work more efficiently during and between the group 
meetings. 
 
Telematic support - Documents and proposals can be sent to other group members by means of 
(asynchronous) messages. However, the efficient collection of group work and instructor 
comments, as well as the maintenance of a group memory, is needed in group-based learning 
settings (Borch, Kirkegaard, Knudsen & Nielsen, 1998). Access control should arrange 
archives to be accessible only to group members, and instructors if needed. The instructor 
needs a tool that makes instructor feedback directly available to all group members. Students 
need a tool that can make their products directly available to the other group members. The 
users may check the archive periodically for new entries, or automatically generated 
notification messages can be used to make the users aware of the availability of new materials 
in the archive.  
 

2.3.5 Group members do not take a fair share of the work 
Problem - Group work can be frustrated if some students do not take a fair share of the 
teamwork (Delhoofen, 2000). Sometimes the principle of self-responsibility of students for 
their learning process does not work in a group-based learning setting if one or more students 
in a group are not willing or not able to participate in such a way that they are taking a fair 
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share of the total group work. If no action is taken, the other group members have to do extra 
work and will feel frustrated when they see that some student(s) may take credits for their work 
while having contributed little to the result. This so-called "free-rider" problem occurs in the 
operationalisation of the group-based learning, and its intensity seems to depend on the options 
to monitor if all group members take a fair share of the work.  
 
Instructional remedy - The "free-rider" problem can be addressed primarily by the group 
reminding the free-rider of individual group member’s responsibilities and by evaluating each 
individual's separate contribution. If this is not sufficient, the instructor can address the free-
rider. Assessment strategies can be applied which modify the group and individual mark so as 
to motivate equal commitment. Clearly this adds complexity to the assessment framework. 
Each individual group member can be asked to defend certain group findings to the instructors 
(Grunefeld, 1998; Peters & Powell, 1999).  
 
Telematic support - Groups and instructors need a history of who contributed what and when. 
This may already prevent some of the "free-riding" as this history identifies who is actively 
participating and who is not. Instructors can decide to take this history into account when 
evaluating and assessing the course. Tools for implementing evaluation and assessment 
procedures can also be helpful. Every group member will be aware that at a certain stage not 
only the joint result, but also the individual contribution to that will be discussed, or even 
assessed. (Collis & Meeuwsen, 1999; Freeman, 1997). Clearly all involved should be aware of 
what information is being archived for what purposes. 
 

2.3.6 Instructors lack overview of the progress of groups 
Problem - It is obviously more work to deal with large numbers of groups than with one single 
large group or a small number of project groups, especially if availability of instructors is 
limited (Freeman, 1997; Powell, 1997). In large-scale educational settings a group of 
instructors can share tasks. In such situations instructors may not be aware of problems that 
groups have in making progress through lack of an overview on the progress of groups. 
Instructors may also lack an overview of their own progress with respect to their tasks as part 
of course management. Lack of overview of progress is a monitoring problem. 
 
Instructional remedy - If possible, instructors and groups should meet regularly to discuss 
progress. Groups should report serious problems with their progress. If a number of deadlines 
are scheduled, this can help monitor progress. Special attention can then be given to those 
groups who are behind schedule. Sometimes difficulties with progress are due to instructors 
being late with their feedback. To reduce the likelihood of this the course design should take 
into account the expected instructor load when planning deliverables to be submitted for 
commenting by the instructors.  
 
Telematic support - A good administration support tool should be able to highlight student 
groups and instructors failing to meet deadlines. Automatically generated and up-to-date status 
overviews can help instructors monitor and coach groups in an efficient way. Scheduling tools 
should help avoid intense periods of overload in commenting tasks and other simultaneous 
obligations.  
 

2.3.7 Different instructors treat groups in different ways 
Problem - With large numbers of students and groups, several instructors will be involved in 
the coaching and commenting tasks. As a result of this the groups may receive different 
treatment from the different instructors. The head of the instructor team will benefit from 
mechanisms to monitor consistency of instructor tasks. Therefore, this problem in the 
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operationalisation of group-based learning is also related to the options for monitoring that are 
available. 
 
Instructional remedy - Consistency of feedback given is needed. Instructor meetings can be 
held to discuss course progress and harmonise assessment issues. Assessment templates can 
help standardise commenting and scoring by all involved in this task.  
 
Telematic support - A tool is needed to store instructor comments so that these comments can 
be made visible to other instructors of the course. Overviews of scores can help identify if 
different instructors treat groups differently. Tool support can aid in the efficient 
implementation of assessment templates (Freeman, 1997). 
 

2.3.8 Instructors have difficulty continuing their work at a distance 
Problem - Progress of groups can be hindered if instructors have other professional obligations 
at other locations (Collis, Andernach, & van Diepen, 1997). If the groups have to wait for 
feedback the momentum in their work may be lost, or some groups may decide to proceed to 
the next stage of their teamwork without instructor feedback. In the latter case they may be 
confronted with late feedback that does not fit with their own approach anymore. The 
difficulties of working on the course at a distance are operationalisation problems. 
 
Instructional remedy - Instructors who are absent for short periods due to other obligations can 
temporarily delegate their tasks to other instructors. If some or all of the instructors are 
working at a distance permanently or for longer periods, decisions need to be made on how to 
communicate electronically about course progress. For major course decisions and negotiations 
instructor teams should preferably meet (Lewis et al, 1997). The students in the groups to be 
coached at a distance need to have a clear picture about how and when coaching will take 
place.  
 
Telematic support - Instructors and groups need access to course-related materials, in particular 
to group deliverables and comments written by instructors. For some purposes asynchronous 
support will suffice. However if discussion or negotiation is needed, it is important to provide 
synchronous support as negotiation is an interactive task and asynchronous communication 
introduces delay into the loop.  
 

2.3.9 Students have limited awareness of other group members 
Problem - When group members are working in a distributed learning setting, additional 
factors have to be taken into account (Kiesler & Sproull, 1992). Some remote participants may 
seem to the others to be absent; others may show long intervals in between their bouts of active 
participation, thus frustrating other group members (Benbunan-Fich & Hiltz, 1999). The 
resulting lack of group cohesion in the operationalisation of group-based learning may lead to 
difficulties in decision making and a low irritation threshold when expectations are not met. 
The intensity depends on the monitoring options for students which can give indications that 
group members at a distance are also actively engaged in the groupwork. 
 
Instructional remedy - The instructors should prepare the students for the specific requirements 
of working at a distance. When students have not met before starting to work as a (distributed) 
group, some activities which involve socialising can be scheduled. These activities at the start 
of the group work have the objective that the students get to know who each group members is, 
what his or her motivation is, and what possible contribution to the group can be expected from 
each. Before starting the real tasks, the group should decide on how to work. Regular 
opportunities for synchronous contact should be planned to facilitate discussion, negotiation, 
decision making and further socialising. This planning includes not only the arrangement of 
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communication facilities, but the timetabling should also ensure that all group members share 
some time-slots so that synchronous communication can indeed take place (Van der Veen, 
Kallio, Pitkånen, & van Diepen, 1999).  
 
Telematic support - Synchronous communication facilities are needed for group members to 
familiarise themselves with each other at a social level, thus promoting group cohesion and 
also to facilitate discussion, negotiation and decision making. An archive containing profiles of 
group members can help raise social awareness. If the archive offers monitoring options so that 
each group member’s actions are made visible, this can help give the other group members 
information about who is doing what. 
 

2.3.10 Conflicts arise due to poor communication 
Problem - Communication problems in distance-learning settings may be alleviated by the use 
of telematic support; however electronic communication can bring its own new problems for 
(human) communication. For example the tone of electronic messages such as e-mails can 
easily be misinterpreted by the recipient. It is not only content but also intentions which need to 
be communicated (Dirckinck-Holmfeld, 1995; Michailides & Rada, 1996; Pouw, Terlouw, 
Joosten, & van Diepen, 1995). In face-to-face communication, verbal communication is 
augmented with all sorts of non-verbal cues to warn that a message is not received as intended, 
and these cues are missing in the asynchronous setting, increasing the probability of 
misunderstanding and misinterpretation. When communication of intentions fails, it can result 
in conflicts within the group. Such conflicts are more difficult to resolve in distance-learning 
settings as misinterpretations cannot be dealt with on the spot as they could in a face-to-face 
meeting. This can result in mutual irritation leading to poor cooperation within the group. This 
problem is related to the operationalisation of the group-based learning.  
 
Instructional remedy - Groups are encouraged to make clear decisions about self-study tasks 
between meetings. If multiple users are to work on a certain document it should be clear in 
which order this is to take place, and how documents will be circulated. For some sub-tasks 
involving multiple group members, separate meetings can be scheduled. Preferably negotiation 
is to take place in face-to-face meetings if these occur (Lewis et al, 1997). Otherwise the group 
needs to agree on a protocol as to how to work and communicate.  
 
Telematic support - Synchronous and asynchronous tools should be available to support the 
group's work. If no face-face meetings are possible synchronous solutions should be used at 
which group members can see each other, so that awareness of the other group members is 
supported and some of the non-verbal cues during discussions can be communicated in a way 
that resembles face-to-face meetings. (Nunamaker, Dennis, Valacich, Vogel, & George, 1991). 
With larger groups tools for voting can support the decision making process (Dufner,  Hiltz, & 
Turoff, 1994). 
 

2.3.11 Students do not start using telematic support tools 
Problem - Introducing telematic support tools for groups can also adversely affect the group 
process if some of the students do not have the skills or willingness to use the tools for the 
intended purposes (Collis & Pals, 2000). Easy access to Internet-connected computers may not 
be available to some students, who may then decide to ignore the telematic support. As a result 
groups will suffer problems in the operationalisation of their groupwork.  
 
Instructional remedy - The successful use of telematic support tools depends on the uptake and 
use of these tools by all users involved in the supported task (Dix, Finlay, Abowd, & Beale, 
1998). If the use of certain tools is not prescribed by the instructors, it should be made clear to 
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the groups that they have to reach consensus on how the group will work, including which 
means they will use for their communication and information-sharing in order to be able to 
plan and coordinate their work (Sikkel, Gommer & Van der Veen, 2001).  
 
Telematic support - Support tools should be available to all students directly at their workplace 
at home, or at accessible places in the department. The threshold for using the telematic 
support tools offered should be low so as to ensure that most students will indeed make use of 
them. The effort needed to learn to use the tool should be low, and the user interface should be 
easy to understand. Any tool selected should therefore have a shallow learning curve. 
 

2.3.12  Groups have to wait too long for instructor and peer comments 
Problem - Throughput time can be a problem, in that the time between consecutive events may 
be too short for learning activities or for instructor commenting to take place (Verdejo & 
Barros, 1999). For example, if groups meet twice per week, the intervening time may be too 
short for online discussions to get started between group meetings (Ronteltap & Eurelings, 
1998). If submission of two deliverables is planned close together, instructors may find it 
difficult to comment the first deliverable in time for the groups to assimilate these comments in 
time for their work on the second deliverable. If the one deliverable is below standard and has 
to be reworked, the time schedule for subsequent tasks and deliverables gets even tighter. Also 
reaching consensus and working efficiently when making decisions can be a problem for 
distributed groups who have limited options for synchronous contact. This is because the use of 
asynchronous telematic support tools for negotiation introduces delays. Too many delays will 
result in problems with the operationalisation of the group work. Lack of monitoring options 
can lead to late discovery of these problems which makes remedies more difficult. 
 
Instructional remedy - Predefined deadlines for submission and commenting can help the 
groups and instructors to plan their availability for commenting and evaluation tasks. Creating 
an archive for all group deliverables, instructor comments and peer feedback can help cut down 
the time that elapses before each group member can access both deliverable and comments. 
Monitoring throughput time can help identify the bottlenecks which are causing delays.  
 
Telematic support - A tool to support group archives is needed. A tool which gives an 
overview of the status of deliverables helps give students information about where their work is 
and what its status is. Support is needed to give both deliverables and comments a time-stamp 
annotation at the time of submission. 
 

2.4  Overview of solution options 
 
The problems, instructional remedies and needs for telematic support related to 12 planning, 
operationalisation and monitoring problems in group-based learning are now summarised in 
Table 2.4. Some of the needs can be fulfilled by paper-based solutions, such as progress 
reporting, or paper-based planning in a project room. However circumstances are often such 
that telematic support options are required to fulfil some of the needs identified in Sections 
2.3.1-2.3.12 above. Examples of settings needing telematic support for some or more of these 
needs are settings where learners or instructors are distributed over different locations. Also 
courses with students from different departments may, because of different time schedules, find 
it difficult to plan sufficient group meetings for their group-based learning tasks so that most of 
the work has to be performed in between group meetings. These examples illustrate the main 
educational situations demanding telematic support which can be used not only to connect over 
distance and time, but also to help solve problems with planning, operationalisation and 
monitoring problems even with groups who occasionally meet face-to-face.  
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Table 2.4 Instructional remedies and telematic support needs.  

Problem 
planning, operationalisation 
& monitoring 

Instructional remedies  Telematic support needs 

The instructor can predefine some structure 
for the group work by specifying the main 
steps.   
Instructors can provide model answers. 

Instructors need a tool that can build 
and publish the task structure. The 
representation of tasks shows what is 
finished and what is still to be done. 

1 Groups do not have a 
clear picture of what is 
expected of them.  
 
planning Groups should start with an orientation or 

clarification of what their task is. 
Students need access to the task 
description and task structure. 

Apart from the final deadline, the instructor 
can schedule a number of deadlines for 
other deliverables.  

Instructors need a tool that can build 
and publish the task structure, clearly 
showing deadlines. 

2 Groups have problems 
with planning and 
procrastination. 
 
planning 

Groups make a workplan in which they 
show how they will meet the tasks in time. 
Planning task can be performed by a 
designated group member. 

Students need a tool that can build 
and publish their planning. The 
planning and adjusted versions should 
be available to all group members. 

Groups are urged to decide about tasks and 
responsibilities, in particular between 
meetings. 

The group needs a group memory 
where decisions and tasks can be 
found.  
 

For some tasks, some group members may 
decide to correspond, communicate or meet 
in between two group meetings. 

Students need a tool to share 
proposals, drafts and other 
documents, including  control of 
versions.   
Students at a distance need 
synchronous tools in order to 
coordinate joint tasks. 

3 Groups have problems 
with  organising work 
between meetings. 
 
operationalisation & 
monitoring 

A group member can be assigned the 
(manager) role which includes  monitoring 
of group member's efforts. 

The manager of a group needs a tool 
to schedule tasks and monitor 
progress. 

Instructors should plan how students will 
have access to which information. 

The instructor needs a tool that makes 
feedback available to all group 
members. 

4 Groups have problems 
with access to 
deliverables and 
comments. 
 
operationalisation  

The group should make decisions how and 
when new information will be available. A 
group member can be assigned the task to 
coordinate the archiving. 

Students need a tool that can make 
their products directly available to the 
other group members.  
Students and instructors need  some 
notification that new material is 
available. 

Groups are supposed to address the 
individual group members’ responsibilities. 
If this is not sufficient, the instructor can 
address the "free rider". 

Groups and instructors need a history 
of who contributed what and when.  

5 Group members do not 
take a fair share of the 
work. 
 
operationalisation & 
monitoring 

Assessment strategies can modify the group 
and individual mark so as to motivate equal 
commitment. 

Groups need scoring templates as a 
support to  implement their self-
assessment. 

 
Table 2.4 continues on next page 
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Table 2.4 continued 
 

Problem Instructional remedies  Telematic support needs 

Instructors and groups meet regularly and 
discuss progress. 
If a number of deadlines are scheduled, this 
can help monitor the progress.   
Special attention can be given to those 
groups that are behind schedule.  

Instructors need up-to-date status 
overviews that identify which groups 
are late with their work.  

6 Instructors lack 
overview of the progress 
of groups. 
 
Monitoring 

To prevent an overload of commenting 
tasks, the number of predefined deliverables 
should match with available commenting 
time. 

Task scheduling can help identify 
possible overload of commenting 
tasks. 

Schedule instructor meetings to discuss 
course progress and assessment issues.  

A tool is needed to store instructor 
comments so that these comments are 
visible to other instructors of the 
course.  

7 Different instructors 
treat groups in different 
ways. 
operationalisation & 
monitoring Assessment templates can help standardise 

commenting and scoring. 
A tool is needed to implement 
assessment templates efficiently. 

Instructors can delegate tasks.  Delegation should be supported.  8 Instructors have 
difficulties to continue 
their work at a distance. 
operationalisation 

Make a protocol on how to communicate. Access to course materials including 
deliverables is needed.  
Posting of comments is to be 
supported.  

Prepare the students for the specific 
requirements of working at a distance. Plan 
activities that aim at socialising. 

Access to personal profiles is needed. 9 Students have limited 
awareness of other 
group members. 
operationalisation & 
monitoring 

Plan time-slots for synchronous contact. Synchronous communication 
facilities are needed for socialising 
and discussions.  

Urge groups to discuss a protocol how they 
will work and communicate.  

Groups need asynchronous tools for 
posting and accessing ideas, 
proposals and other group documents.

10 Conflicts arise due to 
poor communication. 
 
operationalisation  Preferably negotiation is to take place in 

face-to-face meetings (if any). 
Students at a distance need 
synchronous  tools for negotiation. 
Voting systems can help large groups.

Prescribe use of certain tools.  Prescribe tools that are easy to learn 
and  accessible at home or at the 
department. 

11 Students do not start 
using telematic support 
tools.  
operationalisation Ask groups to decide about the tools they 

will use. 
Arrange for synchronous and 
asynchronous services accessible to 
all. 

Define deadlines for submission of both 
deliverables and comments. 

Task structure plus deadlines need to 
be published. 

Make shortcuts in the submit and comment 
chain. 

A group archive is needed for 
submissions and comments. 

12 Groups have to wait too 
long for instructor and 
peer comments  
 
operationalisation & 
monitoring 

Monitor throughput-time, and analyse 
bottlenecks. 

Time stamping of submissions and 
comments can enable monitoring. 

 
The telematic support needs in the last column of Table 2.4 can be grouped into a series of 
features which are the focus of Chapter 3. 
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2.5  Conclusions 
 
The concept of group-based learning and two prominent instructional formats of group-based 
learning, namely project-oriented learning and problem-based learning, have been introduced. 
Project-oriented learning focuses on the integration and application of knowledge and skills in 
solving a problem, while students are to a large extent in control of the way they work. 
Problem-based learning aims at acquisition of new domain knowledge through a structured 
learning process. However many variations on these learning formats exist (Savin-Baden, 
2000), all requiring that groups of learners work out a problem together.  
 
The main advantages of group-based learning derive from the fact that students actively engage 
in realistic problems while working and learning together. An overview of the advantages of 
group-based learning was given in Section 2.1.1 (see Table 2.1). Some possible difficulties that 
may arise when applying group-based learning were outlined in Section 2.1.2 (see Table 2.2). 
After this introduction to group-based learning the focus turned to planning, operationalisation 
and monitoring activities which were defined and described in Section 2.3.  
Problems which can arise during planning, operationalisation and monitoring activities of 
instructors and students were highlighted in Section 2.3, thus addressing the first research 
question (Section 1.4). Possible instructional remedies and telematic support needs for each 
problem were discussed (see Table 2.4). To follow from this Chapter 3 discusses in more detail 
the telematic support options which can fulfil the telematic support needs identified as having 
the potential to help remedy some of the problems associated with planning, operationalisation 
and monitoring tasks in the context of group-based learning. 
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3 Telematic support options 
 
 
In the previous chapter the general support needs associated with remedies for twelve common 
problems in planning, operationalisation and monitoring of group-based learning were 
identified (Table 2.4). The common characteristics will now be translated into features of 
telematic support options that can help fulfil these needs. Next in this chapter some specific 
telematic support options, available at the time of analysis (1996), implementing one or more 
of these features are introduced. Their potential to support groups of students and instructors in 
carrying out their tasks in a group-based learning setting, in particular with respect to the tasks 
that relate to planning, operationalisation and monitoring, is explored.  
 
Section 3.1 below starts with an introduction to telematic support for groups, and continues 
with a description of the telematic support features for planning, operationalisation and 
monitoring using a grouping that was already used in the previous chapter (see Table 2.4). 
Section 3.2 introduces a selection of telematic support options that each implements a subset of 
the identified features. Section 3.3 discusses a number of technical and ergonomic constraints 
for these telematic support options which apply at the time of analysis (1996). Section 3.4 
concludes the chapter with an overview of the solutions in relation to the problems identified in 
Chapter 2.  
 

3.1  Overview of telematic support for groups  
 
Telematic support tools for planning, operationalisation and monitoring will be introduced in 
this section by describing the specific categories of tools that can help address the needs 
identified in Table 2.4. For telematic support tools in the educational context, the following 
definition is used (Collis, 1996; de Jong, Michiels, Nijhof, van der Vlist, 1997): 
 

Telematic support tools implement interactions between instructors, 
students, learning resources, and/or automated processes by combining 
information and telecommunication technologies. 

 
Section 3.1.1 provides a short overview of the development of telematic support tools. In 
Section 3.1.2 those telematic support tools will be classified that can help address the needs of 
group-based learning as identified in Chapter 2 (Table 2.4). Section 3.1.3-3.1.5 will each 
describe a category of telematic support tools.    
 

3.1.1 Overview of technology development 
Motivations cited for the introduction of telematic support for group-based learning include: 
anticipated improvement in task performance, overcoming space and time constraints and 
increased access to information (McGrath & Hollingshead, 1994). Communications options for 
support over time and/or distance have been available for some time, notably telephone, radio 
and television. These tools offer users communication options over distance by use of 
telecommunications and broadcast technologies. Radio and television have been used 
extensively in distance-education (Collis, 1996). However these technologies support one-to-
one two-way communication (telephone), or one-to-many (one-way) communication (radio, 
television), thus do not match with the many-to-many communication-support needs of groups 
(Dix, Finlay, Abowd, & Beale, 1998).  
 
The need for telematic support in many-to-many settings has led to numerous initiatives to 
build group-support systems such as Group Performance Support Systems, Group Decision-
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support Systems, Electronic Meeting Systems and other groupware tools (deSanctis & Gallup, 
1993; Hills, 1997; Michailides & Rada, 1996; Reinig, Briggs, Shepherd, Yen, & Nunamaker, 
1995). The systems typically include a database and are accessible over a network (a Local 
Area Network, or more recently an intranet). Some of these systems, for example Lotus Notes 
and Novell Groupwise, have been implemented in many institutes and businesses, although 
research suggests that only a limited subset of the full set of groupware functionalities that 
these systems offer seems to be used, mainly electronic mail and shared file archives (Roozen, 
1998). Synchronous many-to-many communications is possible by means of conference calls 
via telephone, but with limited use in education. 
  
The introduction of the Internet brought new options for telematic support. The World Wide 
Web gave a new impulse to the use of telematic support for groups, as now many users could 
be reached using a simple user interface, and the browser interface and Web protocols could 
serve as defacto standards underpinning all kinds of distributed applications. Group-support 
tools quickly emerged to utilise this platform. In the next section a classification of telematic 
support tools is presented. Typical groupware solutions such as Livelink, FirstClass (Web-
version), and BSCW (Bentley, Horstmann, Sikkel, & Trevor, 1995) each implement different 
subsets of the functionalities shown in that classification. 
 

3.1.2 A classification of telematic support for groups 
Telematic support tools for groups can be classified according to many different dimensions 
(Dix, Finlay, Abowd, & Beale, 1998). The time dimension distinguishes between synchronous 
and asynchronous tools. Synchronous tools support simultaneous interactions between students 
and instructors. A chat tool is an example of a synchronous tool. Asynchronous tools support 
interactions without simultaneous presence (Eurelings, 1999), via tools such as e-mail and 
discussion groups. Another classification categorises telematic support tools according to their 
functionalities using the main categories communication, information and coordination (Collis 
& Smith, 1997; Heeren, 1996; Michailides & Rada, 1996; Poltrock & Grudin, 1996).  
 
The needs for telematic support that come from the set of planning, operationalisation and 
monitoring problems in group-based learning (Table 2.4) were grouped into a series of 
telematic support features, see Table 3.1. This table shows a mapping of telematic support 
features onto these problems. In the following section (3.1.3) the functionalities of the different 
features will be further described.  
 
As an example of how to read Table 3.1 the mapping of the first problem (Table 2.4) "Groups 
do not have a clear picture of what is expected of them" onto the telematic support features in 
the top row will be explained. The telematic support need description from Table 2.4 indicated 
that "Instructors need a tool that can build and publish the task structure" which maps on the 
planning support and task list features (Columns 1 and 2). The need description continues with 
"The representation of tasks shows what is finished and what is still to be done" clearly 
referring to status information (Column 3). Furthermore, "Students need access to the task 
description and task structure" refers to group archives (Column 9) as a possible placeholder 
for group-related information not excluding other options to publish this information. Thus 
Table 3.1 maps the majority of the telematic support needs identified in Table 2.4 upon ten 
specific types of features. 
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Table 3.1 Telematic support features for planning, operationalisation and monitoring 
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Problem 1 2 3 4 5 6 7 8 9 10 
1 Groups do not have a clear 

picture of what is expected 
of them.           

2 Groups have problems 
with planning and 
procrastination.           

3 Groups have problems 
with  organising work 
between meetings.           

4 Groups have problems 
with access to deliverables 
and comments. 

          

5 Group members do not 
take a fair share of the 
work. 

          

6 Instructors lack overview 
of the progress of groups.           

7 Different instructors treat 
groups in different ways.           

8 Instructors have 
difficulties to continue 
their work at a distance. 

          

9 Students have limited 
awareness of other group 
members. 

          

10 Conflicts arise due to poor 
communication.           

11 Students do not start using 
telematic support tools.           

12 Groups have to wait too 
long for instructor and 
peer comments. 

          

 

A general requirement for all features is the need to have access to the telematic support 
features at preferred place and time which can be translated into favouring those telematic 
support features that make use of the Web. The next section further describes the telematic 
support features identified in Table 3.1. 
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3.1.3  Telematic support for planning, operationalisation and monitoring tasks 
Planning support features (Column 1, Table 3.1) can consist of tools such as a plain electronic 
agenda or a Web-based  "roster" listing lectures, practicals, group sessions, and other 
instructional events. For this kind of Web-based table text editors can be used producing plain 
text or tables that give an overview of the planning of course and group events. More 
sophisticated tools to produce visual representations of the planning and task-structure that are 
Web accessible are in this category.  
 
A typical task list (Column 2) contains details such as assignment descriptions, assignees, 
duration, and deadlines. The task list may list all tasks throughout the course, or it may only list 
those tasks which are valid at the time of reading. Automated solutions that store the planning 
information in combination with data about which group and which instructor is to perform a 
certain task, can generate updated  task lists automatically.  
 
Status overviews (Column 3) provide the instructors with an overview of which groups have 
completed certain tasks, and which groups are late. Information about approval or scoring of 
group results and individuals can be part of the status overviews. A subset of the status 
information can give each group status information with respect to their own performance. 
Automated generation of status overviews again requires that both planning and progress 
information is available at a central server.  
 
Event logs (Column 4) allow instructors and groups to view process information about who did 
what and when, using data that are registered by keeping lists of logged events including time-
stamps. Telematic services that run on a central server, such as workflow and groupware 
solutions, can provide this feature. 
 
Information routing features (Column 5) implement the automated delivery of group 
deliverables to peer-reviewers or instructor assessors, and back again to the group.  
 
Access control features (Column 6) make group documents accessible to the group members, 
not only to the authors of those documents. For assessment and peer-reviewing the documents 
should be accessible to others as well. The instructors may have access to all course materials, 
or may only have access to those materials posted by the groups for reviewing. To implement 
these access requirements telematic support options should carry access-control features.  
 
Synchronous communication features (Column 7) require the simultaneous ‘presence’ of all 
involved wherever they are. Synchronous sessions are suited for discussions and negotiations 
as opinions can be exchanged swiftly. Examples of synchronous communication tools (in order 
of increasing media richness) are text-based chat, audio-based Internet telephony, and video 
conferencing over the Internet, over ATM, or over telephone lines supporting both audio and 
video.  
 
Asynchronous communication features (Column 8) allow a user to send or deposit some 
information for later receipt or access by one or more other individual or groups. 
Asynchronous communication is more flexible than synchronous communication in that 
simultaneous presence is not required. However discussions and negotiations can be laborious 
due to the delays that occur with asynchronous communication. Examples of telematic support 
tools which use asynchronous communication are e-mail and discussion platforms such as 
newsgroups and Web-boards. With these tools, messages are stored at a mail-server, 
newsgroup-server or other storage facility waiting to be retrieved and read at some later time.  
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Group archive features (Column 9) for a group memory might consist of a membership list, 
agendas, minutes of meetings, as well as other group files including deliverables and instructor 
comments. Together this information is the collective memory of the group members.  
 
Course archive features (Column 10). Apart from group-related information, the students also 
have information-sharing needs at the course level with respect to information such as the 
course objectives, lecture slides, assessment information, online journals and libraries, Web 
sites, and downloadable software. From the instructors' perspective, the course archive is 
helpful for making relevant information and resources available. The course archive can also 
contain instructor-only areas such as an adiminstration of individual and group marks. 
However, synchronous information-sharing support can allow users to work together at a 
distance, for example while jointly sketching on a whiteboard representation on the monitor or 
on a special drawing device, or by viewing each other's screen, referred to as screen sharing, or 
even by working at the same time in one application, which is referred to as application 
sharing (ter Hofte, 1998).  
 

3.2 Telematic support options 
 
A number of telematic support features have been identified (Table 3.1). In this section, six 
telematic support options or applications representing different clusters of these features are 
now introduced (Sections 3.2.1-3.2.6). These six options have been selected as they 
represented combinations of commonly available features (at the time of analysis in 1996) that 
together can meet many of the needs that have been determined in Chapter 2 (Table 2.4). By 
presenting these six telematic support options no claim is made that an alternative combination 
of features could not also be appropriate. Alternative solution directions are evolving 
particularly with developments in groupware and course-management systems (Landon, 2000). 
However at the time of analysis for this research (1996) these options represented major 
categories available to use in group-based learning settings. Considerations for applying 
different combinations of telematic support options in the different case study settings will be 
given in the descriptions of these case studies (Chapter 5-7).   
 
Section 3.2.7 summarises and compares what is offered by each of these six options for 
telematic support (Table 3.3). The closing section of this chapter (Section 3.4) maps the six 
options onto the 12 problems (Table 2.4) involving planning, operationalisation and 
monitoring. Each of the six descriptions starts with a definition and an example from practise. 
For each telematic support option capabilities, constraints and requirements are given.  
 

3.2.1 Web-based planning tables 
In relation to planning and operationalisation of group-based learning, Web-based planning 
tables can be used to list the tasks to be performed by each group. In the context of this 
research, a Web-based planning table is defined as follows: 
 

A Web-based planning table is an HTML table where the rows and columns 
indicate which educational tasks have to be performed and when by the members 
of a group. This list can be accessed via a Web browser. 

 
Figure 3.1 shows an example of a planning table that was published on a course Web site by a 
group of students (Van der Veen, Kallio, Pitkånen, & van Diepen, 1999). 
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Figure 3.1 Web-based planning table showing a group planning. 

 
Structuring of group activities can be determined in advance by the instructor, or by the group 
at the start of their work. If planning is to be conducted by the group, the group can be asked to 
work out their own schedule (within the course constraints). In this approach process 
evaluation is facilitated as the group can be asked to compare the project realisation with their 
own scheduled planning (Van der Veen, Kallio, Pitkånen, & van Diepen, 1999). However the 
format and quality of the planning solutions developed may differ from group to group. 
Another approach is for the group to develop an initial planning or workplan which is then 
reviewed by the instructors (van Woerden, 1991). A third approach is where the instructors 
give the groups a template activity plan and the group then fill out the detail (Borch, 
Kirkegaard,  Knudsen, & Nielsen, 1998).  
 
Instructors can prepare plans in the form of general tables which cover the work of all groups, 
or they can prepare individual group-specific tables. For each task in a Web-based planning 
table some information should be available detailing the planned time of execution of tasks. 
Other types of information that can be linked to the table are task descriptions, durations, 
deadlines, assignees, and status. Such rosters or planning tables can be paper-based. Publishing 
the table on the Web however has the advantage of improved accessibility. Furthermore the 
table can be updated regularly so that all individuals involved have access to the same planning 
and, if status information is shown in the table as well, they can share the same view of 
progress. In addition the Web-based planning table can be used to link the deliverables that 
belong to the task so that the management of group information is improved. One shortcoming 
is that access control is not a standard feature of Web-based planning tables. If access to the 
group tables is to be restricted, the use of Web tables in combination with group archives 
(Section 3.2.2) can be used to implement access controls. To be able to work with Web-based 
planning tables, it is necessary to arrange that those in charge of publishing and updating the 
table have access to a file-storage facility that can be linked to the course Web site.  
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Apart from improved accessibility and a shared view of what is to be done, an advantage of the 
Web-based planning table solution is that no specific database or workflow software is needed. 
Disadvantages of this option are the fact that for each group a separate table has to be 
maintained, and the fact that the editing and maintenance of the table is done by staff members 
or by students, a process which is prone to errors and delays.  
 

3.2.2  Web-based group archive 
Web-based group archives help groups with the management of a group memory (Column 9, 
Table 3.1) holding group materials that are in digital format. The following definition is used 
for Web-based group archives:  
 

A Web-based group archive is a storage environment for group-related 
materials in digital format which can be accessed by group members using a 
Web browser and an Internet-connected computer for entering and retrieving 
these materials.  
 

An example of a Web-based group archive is shown in Figure 3.2 (Sikkel, Gommer, & Van der 
Veen, 2001), taken from a course using BSCW software (http://bscw.gmd.de). 
 

 
Figure 3.2 Web-based group archive (BSCW) used in a computer science course.  

 
All group members can put files into the Web-based group archive using a browser, after 
which these files are immediately available to other group members. Most group archive 
solutions offer ways to structure the archive in a meaningful way, by allowing the grouping of 

http://bscw.gmd.de/
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archive items into folders. Some solutions offer options to give groups an upper limit with 
respect to the size of the memory available for each group.  
 
Some group archive applications offer other support features in addition to the above definition 
of the basic functionality. Examples of additional features are: 
 
Support for co-authoring - If two or more authors are working together on a document, how 
can they coordinate who will be editing the document at what time? Classic concurrency 
problems occur when different individuals are simultaneously allowed write access to a 
document. Without concurrency controls the resulting document is not guaranteed to contain 
the contributions of all editors. In the absence of concurrency controls, group members should 
agree in advance on an informal protocol to ensure that only one person is making changes at 
any one time. Some archive implementations solve this problem by offering options to lock a 
document as long as needed preventing others from editing the document in the group archive. 
Once editing is finished, the editor can enter the revised document, which can then be 
unlocked. To support the archiving of different versions of a document, some systems offer 
version control, allowing authors to access previous versions of documents if needed.  
 
Extending the group - How can groups allow access to other persons involved in their group 
work? By default, group archives allow access to group members only. Group archive 
solutions for education often allow instructor access as well. Also, system administrators often 
have access to the server implementing the archives. Some solutions allow users to change 
access rights for parts of the archive, or for some archive items. By using these features it is 
possible to selectively publish certain items to a wider audience, or even to make them publicly 
available. Reasons for needing variable access schemes include: facilitating peer-reviewing 
tasks or the involvement of external problem owners. 
 
Raising awareness of what is going on in the group archive - How can group members 
efficiently assess whether new items have been added to the group archive? Some group 
archive applications log events such as the addition of a new document by a group member. 
Using this information the user interface of the group archive can be designed to highlight new 
items in the group archive. Some group archive applications implement active notification, for 
instance by automatically composing and sending an electronic mail message listing the latest 
events.   
 
Annotation - How can other group members get an idea of what a group archive item contains 
without opening it? The discipline of giving meaningful names to items helps. In some group 
archive solutions, the owner of the item can also add a short annotation to describe the item. 
Options for group members and instructors to add comments to archive items can further 
facilitate the users of the group archive.  
 
Privileges of categories of users - If different sets of users need different rights in respect of a 
group archive, how can this be managed without defining the privileges for each new user 
separately? The concept of roles in group archives and other software can be used to 
implement different privileges for different classes of users. Some typical privileges for 
educational roles are: the administrator who can add and remove users, the instructor who can 
form and fill groups, and the student who can add items to the group archive. 
 
Viewing options - How can one user access work from a group member if the file is of a type 
that is not supported on the user's system? Some archive solutions invoke viewers to enable 
users to view archive contents even if their browser or other software on their own computer 
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does not support the file type of that item. Typically, the item is translated into a browser-
compatible format at the server-side. For each file type an algorithm is needed to enable the 
translation process. 
 
A group archive can aid operationalisation of group activities as it can act as a group memory. 
The group memory can hold planning documents, agendas and minutes of meetings, 
deliverables, task lists and other group items, readily accessible to all group members. Planning 
can be supported indirectly if planning schemes and updates are stored in the group archive and 
thus made available to all involved as soon as they are submitted (Borch, Kirkegaard, Knudsen, 
& Nielsen, 1998). Monitoring is enhanced as each group member can access the group archive 
to check if agreed tasks have been fulfilled (for example documents and other information has 
been delivered by those assigned to do so as agreed). Monitoring can be further facilitated, and 
even automated, through event logging and notification. 
 

3.2.3 Workflow 
Workflow involves the support of groups of users working together on a joint task. Adapting 
the original business domain definition (Lawrence, 1997) for the educational domain, the 
following definition is used here: 
 

Workflow is the automation of an educational process, in whole or part, 
during which deliverables, feedback, information or tasks are passed from 
one participant to another for action, according to a set of procedural rules. 
 

Workflow can be applied to educational processes (Rada, 1996). One example of applying 
workflow in education is where student and group deliverables are submitted  via a workflow 
application which passes them on automatically to those in charge of (peer-)reviewing. In 
Figure 3.3 an example of such an educational workflow is shown, produced using the 
workflow features of the groupware system Livelink (http://www.opentext.com). 
 
 

 
Figure 3.3 Activity diagram of a basic educational workflow with feedback loop. 

 
The workflow is visualised in the form of an activity diagram (see Figure 3.3), which gives the 
students an instantaneous overview of the task sequence. The flow starts on the left with the 
start symbol (traffic light icon), after which a group of students works on a task. The 
deliverable is then handed in before a certain deadline (calendar icon). Next the instructor 
assesses the deliverable. The next symbol represents a choice point. If the deliverable is not of 
acceptable quality the deliverable is automatically sent back to the group (via the return loop). 
If the deliverable is accepted the workflow proceeds to the terminal symbol and the flow is 
complete. If a group has to work on more than one assignment, each with the same review 
procedure as described above, a set of copies of this simple workflow can be coupled in series 
or in parallel. During the execution of the flow, a growing collection of deliverables and 
comments accumulates, constituting a group portfolio.  
 

http://www.opentext.com/
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With the help of databases, tables and forms, workflow can be used to support the planning and 
execution of repetitive processes, and progress monitoring of each of the active processes. In 
addition workflow coordinates the delivery of information to the users involved in certain 
tasks, and passes this information on to the next person involved in a certain task, thus 
coordinating the routing of work among different functions in an organisation. The direction of 
information flow may depend on pre-defined rules. Moreover access to information can be 
controlled according to roles and associated privileges which may differ for workers and 
managers. It can be seen therefore that the workflow paradigm supports many of the features  
in Table 3.1. Each time the activity described in the activity diagram is to be executed, a 
separate instance of that process is generated, each subflow binding its own set of data for all 
its contained tasks. Tasks on which work has not yet started are deemed to be in waiting or 
inactive state. Figure 3.4 is a UML1 state diagram illustrating the possible states of a workflow 
task and the transitions between these states. See Section 4.6.4 for more information on UML 
state diagrams. 
 
 

Inactive
Start

workflow

Waiting Active

Previous task(s) ready

Start work
on task

Work on task

Suspended

Completed Stopped

Modify task

Suspend

Task ready Cancel

Resume

 
Figure 3.4 State diagram showing possible states for a task in a workflow system. 

 
Process instances are initiated, managed and archived by the workflow management system. 
The user tasks of the workflows are communicated to each of the involved users through a 
personalised task list. Once the pre-conditions for a task are fulfilled that task appears on the 
user’s task list. When work starts on a particular task, that is after the task is opened by an 
assignee, the state of the task changes to active, see Figure 3.4. It is not always possible to 
complete a task immediately, therefore it is possible to perform a part of the task and update 
the task details and the portfolio with all task-related information. Workflow management 
systems offer options to suspend and eventually cancel or stop workflows. After changing the 
task in the workflow definition, the suspended workflow instances can be resumed.  
 
The workflow software offers the users a status view on the progress of the workflows after 
their start. The status of these workflows can be presented in tables which list all active 
instances and their status: waiting, (in)active, completed, suspended, stopped or archived. If a 
task deadline is part of the process definition, this can be compared with the actual date at 

                                                           
1 UML: Unified Modelling Language, see also Section 4.6 for information on UML modelling.  
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which the status overview is put together. The status information can thus also indicate which 
workflow instances have tasks that are late, and are possibly in need of special attention. In 
educational settings submission of deliverables and posting of instructor feedback are examples 
of tasks for which the expected time of occurrence can be compared with the reality. For this 
workflow systems add time stamps to all events, so that a log of events is available when 
needed. Access to status information can be restricted to those assigned to the manager role as 
part of the definition of the workflow.  
 
According to previous studies, an important attention point when applying workflow in 
educational settings involves the balance between the extra work of setting up workflow 
compared to the benefits for everyone involved in running a workflow system (Grudin, 1994). 
Other criteria for "workflowable" processes include (Grefen, Pernici, & Sanchez, 1999): 
 
• The process should be predictable, since the process must be defined beforehand. This 

assumes a structured process. 
• The process corresponds to a repeated situation. 
• The process can be automated and benefits of automation are expected. 
• Different users cooperate in the process and some coordination of their work is needed.  
• There are a sufficient number of process executions (repetitions) to make the effort of 

defining and applying a workflow worthwhile. 
 

3.2.4 Discussion platforms 
Discussion platforms offer an asynchronous, text-based discussion forum for group 
communication (Column 8, Table 3.1). The following definition is used:  
 

A discussion platform is an electronic storage environment for messages 
which supports its users in discussion of issues over a period of time by 
enabling them to post and read messages.  

 
Examples of discussion platforms are bulletin boards, newsgroups and Web-boards (Collis, 
1996; McCormack & Jones, 1998). Those who have access to a certain discussion platform can 
send in their opinions, questions or other contributions, which are then made available to others 
for reading and responding. Figure 3.5 shows an example of a discussion platform (Livelink, 
http://www.opentext.nl) with several contributions including some replies.  
 

http://www.opentext.nl/
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Figure 3.5 Example of a discussion platform used in a group-based learning setting. 

 
For reading, group members can enter the discussion platform and see what is there, or (with 
some implementations) each new contribution is automatically posted to all group members' e-
mail inboxes where it can be collected and read. Discussion platforms contain all contributions 
for a certain predefined period of time. This period of time can be fixed for all messages, or the 
sender issuing the contribution can specify an expiry date. Relations between discussion 
contributions can be indicated by the user interface of the discussion platform. See for example 
Figure 3.5 which shows several threads of discussion. In each thread participants have 
responded on the original contribution or on a comment made by another participant. 
 
The group membership and use of discussion platforms can vary widely. A discussion platform 
can be used by a small closed group of students for exchange of opinions, or it can be used by a 
large and open worldwide community sharing the same interest and choosing to ignore or 
respond on issues and questions raised. Discussion platforms can be moderated. This 
moderation can be related to the management of the platform, for instance by monitoring the 
platform for misuse to be corrected. Moderation can also extend to leading the discussions 
through raising issues, making summaries, inviting guest 'speakers', and so forth.  
 
Discussion platforms can be helpful for group-coordination purposes if chosen as a means of 
posting opinions, ideas, agendas and minutes, the advantage being that contributions can be 
read at a convenient time and place because of the asynchronous nature of the application. 
Furthermore, the contributions are logged, thus automatically forming a discussion archive. 
One disadvantage of the asynchronous character of discussion platforms is that conflicts as a 
result of one's contribution are not as easily resolved due to the delays in turn taking in 
'discussion' (Coleman, 1997). Communication via discussion platforms offers little privacy. If 
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privacy is  required, communication via other means such as e-mail is preferred. This does not 
only involve personal matters; it has been shown that students may also find it awkward to 
raise questions to a broader audience, not knowing what the response will be (Bishop, Greer, & 
Cooke, 1997). Some platforms therefore offer the option to raise issues anonymously. 
 

3.2.5 Video conferencing 
Video conferencing is a synchronous communication tool (Column 7, Table 3.1) allowing 
instructors and students to discuss issues while having two-way (or multi-way) audio-visual 
contact with another site that has video conferencing equipment (Figure 3.6). The following 
definition is used: 
 

A video conferencing tool implements communication during which each 
participant can talk with other participants while viewing an image of the other 
participants which is updated regularly.  

  

 
Figure 3.6 Video conference set up at the ITESM University (Monterrey, Mexico).  

 
When group members cannot meet face-to-face, video conferencing can be used to set up an 
alternative meeting that can be used to get acquainted with each other, and for planning and 
operationalisation purposes. Depending on the technical configuration, the video connection 
can also be used to temporarily display a document or a computer screen. 
 
An advantage of video conferencing is that discussion is easier than with asynchronous options 
such as e-mail in which delays make it difficult for groups to arrive at conclusions. In 
comparison with telephone and other audio-based tools and chat, video conferencing supports  
a degree of non-verbal communication which is important in negotiation processes. 
Disadvantages of video conferencing include the need for dedicated equipment which was, at 
the start of this studies, not as accessible as other communication tools, and the operational 
costs that come with video conferencing when telephone lines are used to ensure the continuity 
and quality of the connection that carries the signals. Video conferencing over the Internet 
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reduces the cost aspect. However currently the quality characteristics of Internet-connection are 
not guaranteed, which results in poor audio and video quality, drop outs and delays which 
disrupt  the conversation.  
 

3.2.6 Tailor-made Web application 
A final category is that of tailor-made Web-based applications for storing and retrieving 
course- and group-related work. One such application has been called a Web-based repository, 
for which the following definition is used: 
 

A Web-based repository offers a specially designed storage environment for 
course-related materials in digital format which can be accessed by instructors 
and students based on predefined rules, using a Web browser and an Internet-
connected computer.    

 
An example of a predefined rule is: a student can only read the discussion after having 
contributed an opinion of his or her own. See Figure 3.7 for an example of such a repository 
implementation as used at the University of Maastricht: POLARIS (Ronteltap & Eurelings, 
1998).  
 

 
Figure 3.7 Example of a group repository: POLARIS (University of Maastricht). 

 
The tailor-made Web application can also support posting of deliverables. Whereas most group 
archives allow users to edit or delete those items that they have contributed themselves, in 
education deliverables are not supposed to be changed or deleted after formal submission. For 
the repository to be implemented a central store is needed with options to request for repository 
items. Before the requested information is given, predefined rules are compared with the 
privileges and results so far of the user making the request. Implementing roles for the different 
users (see also Section 3.2.2) can define the default behaviour of the repository for instructors, 
students and other groups of users. Status queries can help give users an overview of what is 
already in the repository, and what is still to be supplied. Planning beforehand is supported if 
the tailor-made Web aplication can indicate what contributions are expected. The 
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operationalisation of tasks is facilitated as relevant information from the application is made 
available in a flexible way via Web browsers. Access rules are implemented automatically, 
enabling intra-group and inter-group access to information in meaningful ways. The telematic 
support option helps monitoring if status views for students and instructors are supported. 
Students can thus see if all fellow group members have fulfilled their obligations. Instructors 
can check if all groups are doing well in relation to the tasks that are supported by the Web-
based repository.  
 
It should be realised that, as in any software development project, a tailor-made solution 
requires that professional software design and development methods should be applied if a 
quality product is to be realised. There are many software engineering approaches, and many 
techniques and tools to support such approaches. It would be out of the scope of this study to 
attempt a comprehensive review, however we mention as examples such techniques as rapid 
prototyping, rapid application development and the use of semi-formal and formal modelling 
techniques together with systematic testing approaches. For example an object-based 
development approach could be applied, using modelling techniques based on the UML design 
notation (see Section 4.6), together with tool support (such as Rational Rose). The preparation 
phase of a tailor-made solution should include rigorous testing of the solution, and adequate 
time to address the problems uncovered during testing. It is unlikely that all bugs will be found 
in the testing phase and so support should be available during the use phase. Tailor-made 
solutions imply an ongoing commitment through all stages of the software lifecycle, including 
maintenance and technical support in the active use phase. 
 

3.2.7 Overview of telematic support options 
The description of the different telematic support options in Sections 3.2.1-3.2.7 has shown 
that there are different solutions which vary greatly for example in terms of complexity and in 
the number of features supported. In Table 3.2 an overview of the six telematic support options 
is given in terms of the features from Table 3.1 that they offer. As some implementations of a 
particular telematic support option offer more features than others, Table 3.2 shows optional 
features between brackets. An example of an optional feature is access control, which is part of 
some but not all discussion platforms. For example public newsgroups do not carry access 
control by definition. 
 

Table 3.2 Overview of telematic support options and their features (1996).  
(optional features in square brackets). 

Feature 
Option 

Plan Task 
list 

Event 
log 

Status Routing Access 
Control 

Sync 
Com 

Async 
Com 

Group 
archive 

Course 
archive 

Web-based 
planning table    [ ]       

Web-based 
group archive   [ ]     [ ]   

Workflow  
         [ ] 

Discussion 
platform      [ ]     

Video 
conferencing           

Tailor-made 
Web application           
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From Table 3.2 it appears that the workflow option offers most of the features that were 
identified as helpful for group-based learning with respect to planning, operationalisation and 
monitoring problems (Table 2.4). However, as workflow is typically used in business settings, 
it is not clear to what extent workflow is applicable in higher education.  
 

3.3 Technical aspects of telematic support options 
 
The use of Internet can offer solutions for some of the problems in education, in particular in 
group-based learning. However, some technical and ergonomic aspects of telematic services 
have to be taken into account in order to understand the limitations that exist at present because 
of the nature of the infrastructure used. This paragraph discusses a number of these technical 
and ergonomic aspects and the implications for the telematic support tools presented in the 
previous sections. 
 
Limitations on communication - By means of hypertext concepts the World Wide Web serves 
information purposes quite well. E-mail protocols use the Internet for asynchronous 
communication with the option to include or attach files of different types. For synchronous 
communication, chat offers some limited text-based options, and some telephony services via 
the Internet are available. However for speech the telephone is still preferred by most users as 
this offers the highest quality of service, for example a conversation is not usually interrupted 
unless one of the participants breaks the connection. Telephone services via the Internet can be 
interrupted because of other persons' actions. If there is too much traffic on the Internet, 
fragments of the conversation may be lost. Video-connections mostly use one or more 
telephone lines, so as to implement the quality of service that is required. Video-links over the 
Internet can be arranged, however only with poor quality due to low frame-rates, drop outs and 
delays. Using expensive dedicated video conferencing equipment and broadband connections 
offers better quality. However this equipment is only available at dedicated sites. Thus tele 
presence is currently very limited during tele projects; this has impact on the users’ awareness 
of what is happening on the other side. 
 
Limitations on interactivity - The protocols used on the World Wide Web, such as HTTP, offer 
limited options for interactivity. One of the reasons for this is the need to protect the user's 
system from unauthorised manipulation by others using the Internet to access that system. 
Allowing users to transfer unknown and possibly disruptive files to servers, and further 
onwards to other users, is therefore to be handled with care. Some early versions of browsers 
did not support file upload at all, and multiple file uploading is still not supported unless 
additional uploader software is installed first. At central storage facilities some file processing 
can take place before allowing an uploaded file to enter the storage. This processing can 
involve checking both for safe file types and for memory available to the user who is uploading 
a file. Another consequence of the need to protect the user's system is that the possibilities for 
interactivity are low compared to for instance courseware that runs in a standalone mode or on 
a local area network. The user is usually required to install additional software to be able to run 
sophisticated courseware via the Web.  
 
Reliability of stored information - If essential information for instructors and students is stored 
at central servers, the users require that information, deliverables, scores and other data will be 
available when needed and will not get lost. The service should be highly reliable, requiring 
back-up and restore mechanisms or other recovery mechanisms to protect users from 
consequences of server failures. 
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Reliability of the connection - Loss of information in the network is also undesirable. However 
the reality is that networks are unreliable and some proportion of the data transmitted is always 
lost or corrupted. Transport of information over the Internet is implemented through 
transmission and delivery of small units or segments which are reassembled at the receiver side 
(Halsall, 1996). Some segments will have some bits changed or lost altogether. 
Communication protocols therefore have to include mechanisms for detecting and correcting 
errors and losses by restoring changed segments (e.g. using redundancy checking) or by issuing 
requests for retransmission. Network services offer different classes of service. A high level of 
service in terms of accuracy of data is required when a file is transferred as the data should not 
be changed at all as a result of transport. In contrast, small errors and losses in video and audio 
data can be tolerated as long as the image and sound are delivered to the receiver at an 
acceptable level of quality. On the other hand applications depending on continuous data such 
as streaming video are sensitive to temporal disruption (such as is caused by delay and jitter).  
 
Performance - Apart from reliability, the user is also interested in the performance in terms of 
how swiftly requests are being responded to by the service. All network traffic is delivered 
with some delay, latency, depending on the distance, the network traffic load, the protocols 
involved and the available server capacity. This server capacity depends on the hardware 
configuration, the other services that are maintained by the same hardware, and the number of 
other persons using the same service simultaneously.   
 
Ergonomics - There are also a number of challenges in the area of ergonomics, for example 
(not specific for the Web but for use of computers in general), the difficulty that humans have 
when reading long pieces of text on a screen. From an instructor's point of view this means that 
assessing student's work directly from the screen is laborious and tiring. The limited interaction 
options also affect ease of annotation compared to paper-based scenarios in which instructors 
can easily scribble a remark in the margin.  
 

3.4  Discussion 
 
This chapter has identified a number of telematic support features (Table 3.1) that can help 
meet the needs for support that were identified in Chapter 2. Different telematic support 
options were presented which implement one or more of these features. Some of the solutions 
presented were directly related to specific planning, operationalisation and monitoring tasks. 
Other solutions are related to more general communication and information-sharing activities 
which are needed to enable planning, operationalisation and monitoring to take place properly. 
Table 3.3 summarises the telematic support options presented and their functions with respect 
to planning, operationalisation and monitoring. As these three concepts are interrelated, the 
distinction between the columns is not strict. For example, the operationalisation column here 
presents only those items not directly captured by the planning and monitoring definitions.  
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Table 3.3 Implications of telematic support for planning, operationalisation and monitoring. 

Telematic support 
options (1996) Planning Operationalisation Monitoring Remarks 

1 Web-based 
planning table 
(Section 3.2.1) 

Timetable with 
task information. 
  

Organiser for 
deliverables if they 
are linked to table 
entries. 

Status column in 
table can indicate the 
status of tasks. 

Assumes task-
structure is known.  
Maintenance by 
hand can introduce 
errors and delays. 

2 Web-based group 
archive 
(Section 3.2.2) 

Placeholder for 
planning. 

Constitutes a group 
memory. 

Group members can 
check status via the 
archive.  
Event logs & 
notification options. 

Supports 
information-sharing 
first of all. 
 

3 Workflow 
(Section 3.2.3) 

Activity diagrams 
or tables. 
Deadlines can be 
defined. 
 

Automated 
information flow. 
Prompting when  
work on a task is 
needed. 

Status overviews 
show progress and  
compliance with the 
deadlines. 
Process information  
via audit trail.  

Assumes that task-
structure is  known 
beforehand. 
Limited flexibility. 
Workflow expertise  
needed.  

4 Discussion 
platform 
(Section 3.2.4) 

 Posting and reading 
of group news. 

 Asynchronous is 
flexible but slow. 

5 Video 
conferencing 
(Section 3.2.5) 

Enables 'live' 
discussion on 
what to do. 

Enables 'live' 
discussion on how 
to do things. 

Enables 'live' 
discussion on what 
has (not) been done. 

Dedicated equipment 
needed.  

6 Tailor-made Web 
application  
(Section 3.2.6) 

May hold list of 
topics for which 
contributions are 
expected. 

Coordination of 
individual 
contributions.  
Rule-based access. 

Status overview. Programming 
support required. 

 
 
Within each category of telematic support options presented, sub-categories are possible. Web-
based planning tables can be distinguished according to who is the author of the Web-based 
planning table: the instructor, the group, or a combination of the two. A comparison of the 
functionalities that are offered by the different telematic support features was shown in Table 
3.1. Also, each of the presented telematic support options, comprising a number of telematic 
support features, is not a solution in itself for problems in group-based learning as it should be 
accompanied with instructional remedies for which some directions were given in Chapter 2 
(Table 2.3). 
 
Table 3.4 shows the possible contribution at the point of analysis in 1996, prior to the case 
studies, of each of the six telematic support options for each of the 12 problems found in 
Chapter 2. The table clearly shows that although the list of telematic support options is not 
exhaustive, the options presented in this Chapter 3 do match with the problem list and can 
serve as a starting point for introducing (additional) telematic support in relevant educational 
settings. Therefore, following this general analysis, the applicability of the identified telematic 
support options in group-based learning was researched in real-life case study settings. In 
Chapter 4 the case studies are introduced with respect to their educational settings, the 
problems that exist with planning, operationalisation and monitoring and the telematic support 
options presented above are used in the case studies. 
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Table 3.4 Telematic support for problems in planning, operationalisation and monitoring.  
Brackets are used for optional features of certain telematic support options. 

Problem Web-based 
planning table 

Web-based 
group archive 

Workflow Discussion 
platform 

Video 
conference 

Tailor-made 
Web 
application 

1. Groups do not 
have a clear 
picture of what 
is expected of 
them. 

Timetable with 
task information. 

Placeholder for 
planning.  

Activity diagram 
gives overview. 
Task list shows 
what to do next. 

Asynchronous 
discussion on 
what to do. 

Synchronous 
discussion on 
what to do.  

Lists of 
repository-
related tasks. 

2. Groups have 
problems with 
planning and 
procrastination. 

Timetable 
includes 
deadlines. 

 
 

Workflow 
enforces 
deadlines. Status 
warning when 
late. 

Asynchronous 
discussion on 
what to do 
when. 

Synchronous 
discussion on 
what to do 
when. 

Tasks can have 
deadlines. 

3. Groups have 
problems with  
organising work 
between 
meetings. 

 Support for  
information 
sharing. 

Support for 
information 
sharing. 

Asynchronous 
discussion on 
how to work. 

Synchronous 
discussion on 
how to work. 

Support for 
information 
sharing. 

4. Groups have 
problems with 
access to 
deliverables and 
comments. 

Organiser for 
deliverables if 
linked to the 
table.  

Constitutes a 
group memory. 

Workpackage 
collects 
deliverables and 
comments. 

  Organiser for 
pre-deliverables 
and comments. 

5. Group 
members do not 
take a fair share 
of the work. 

 [Log can help 
identify who is 
not participating 
fully.] 

Audit trail can 
help identify 
who is not 
participating 
fully. 

History shows 
who is not 
participating 
fully. 

 Group-member 
entries show 
who is not 
active. 

6. Instructors 
lack overview of 
the progress of 
groups. 

Status column in 
table can 
indicate the 
status of tasks. 

 Status overviews 
are generated. 

  Lists 
deliverables that 
are in. 

7. Different 
instructors treat 
groups in 
different ways. 

Feedback can be 
made visible by 
linking to table 
entries. 

[Feedback can 
be made visible 
for  other 
instructors.] 

Feedback given 
by colleagues 
can be 
monitored. 

  Feedback given 
by colleagues 
can be 
monitored. 

8. Instructors 
have difficulties 
to continue their 
work at a 
distance. 

Can be read at a 
distance. 

Can be accessed 
at a distance.  
Access control. 

Can be accessed 
at a distance. 
Access control. 

Can be accessed 
at a distance. 
Optional access 
control. 

Can bridge 
distance. 
Available at 
certain locations. 

Can be accessed 
at a distance.  
Access control. 

9. Students have 
limited 
awareness of 
other group 
members. 

 Group-member 
entries show 
who is active. 

Group-member 
entries show 
who is active. 

  Group-member 
entries show 
who is active. 

10. Conflicts 
arise due to poor 
communication. 

   Supports 
asynchronous 
communication.

Supports 
synchronous 
communication. 

 

11. Students do 
not start using 
telematic 
support. 

 [Log can help 
identify who is 
not using 
support.] 

Audit trail can 
help identify 
who is not using 
support. 

History shows 
who is not using 
support. 

 Group-member 
entries show 
who is not using 
support. 

12. Groups have 
to wait too long 
for instructor 
and peer 
comments. 

[Deliverables 
and comments 
are linked to the 
table.] 

[Archive may 
also contain 
comments.] 

Posted 
deliverables and 
comments are 
directly 
accessible. 

  Posted 
deliverables and 
comments are 
directly 
accessible. 
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4 Research design and methodology 
 
 
The combinations of telematic support options identified in Table 3.4, Section 3.4 were 
introduced into three different courses at the University of Twente where group-based learning 
was applied and where problems indicated in Table 3.4 had been previously signalled by the 
instructors. These three courses form the basis for the case studies which were designed to 
investigate how well the technology solutions identified in Chapter 3 address the problems in 
group-based learning identified in Chapter 2. For each case study the identified telematic 
solution was designed, implemented and introduced into the course setting. The introduction of 
the telematic solution thus constituted an intervention in terms of an adjustment of the 
"Technology" variable associated with the group-based learning (see the "Tele-team model" in 
Figure 1.1) in light of the analyses in Chapters 2 and 3, (summarised in Table 3.4). 
 
Case study research (Yin, 1994) was chosen as the main research strategy for these 
investigations. The reasons for choosing this research strategy are presented in Section 4.1. 
Section 4.2 introduces the three case studies and explains the rationale for the selection of each 
one. The relationship between the specific research questions associated with each case study 
and the overall research questions is given in Section 4.3. This section includes an overview 
showing which of the problems with planning, operationalisation and monitoring identified in 
Chapter 2 (Table 2.4), and which of the telematic support options identified in Chapter 3 
(Table 3.4), were investigated in each of the case studies. In Section 4.4 profiles of the 
students, groups and instructors in the three case studies are presented. The methods for 
collecting, processing and analysing data are outlined in Section 4.5. Section 4.6 introduces the 
Unified Modelling Language (UML) techniques that are used to describe the design of the 
telematic support solution for each of the case study chapters. Finally in Section 4.7 the 
methodology in terms of instruments and procedures applied in this research is summarised.  
 

4.1 Research strategy, validity and the role of the researcher 
 
To further study the application of telematics in group-based education according to the 
analysis summarised in Table 3.4, research was conducted using case study research strategies 
(Yin, 1994). The strengths and weaknesses of the case study approach, compared to other 
strategies such as laboratory experiments and surveys, are well known and are reported in the 
literature (see for example Cohen, Manion, & Morrison, 2000; Stake, 1995). Laboratory 
experiments offer higher control, for example, while case studies offer higher realism (Reeves, 
1999). With case studies the emphasis is more on the description of reality and interpretation 
than on generalization (Hiltz, 1998). Case studies can identify unique features that might hold 
the key to understanding a case, where these features may otherwise be lost in larger-scale 
surveys. Case studies can respond to and build upon unanticipated events. Although results 
may not be directly generalisable, case study research can provide insights into other similar 
situations, thereby assisting the interpretation of the other similar cases by others. For this 
interpretation it is necessary to give detailed descriptions not only of the telematic support, but 
of the broader educational setting as well.  
 
The case study research strategy fits well with the objective of identifying which factors play a 
key role when trying to solve through telematic support the problems associated with planning, 
operationalisation and monitoring in group-based learning. The educational settings into which 
the telematic support is introduced (or integrated with existing telematic support) are complex. 
Understanding the problems and needs, as well as interpretation of outcomes in a meaningful 
way, requires a thorough insight into the setting of each case study. Furthermore, the
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investigations took place in naturalistic settings and thus they could not be designed as 
comparative studies requiring  control of variables. The fact that the courses were evaluated 
over a period of three years can help throw light on the problems of the course and the 
contributions that telematic support can give. It also gives the opportunity for longitudinal 
comparison, and for iterative improvement of solutions, and for replication of results. However 
control of variables is more difficult over longer periods in a real life setting.  
 
Apart from the generalisibility issue mentioned above, other limitations found in the literature 
are that case study results can be selective, biased, personal and subjective (Cohen, Manion, & 
Morrison, 2000). Validity issues are therefore not to be overlooked. It is important to take the 
characteristics of the methodology used into account in the design stage. In this study, the 
validity and reliability of the case studies was enhanced by applying the following techniques: 
 
• Performing multiple cases, thus allowing some level of cross-case comparisons to 

strengthen conclusions (Yin, 1994). 
 
• A longitudinal approach, in this study looking at a case over a three-year period so that 

each case can be evaluated before, during and after the introduction of telematic-support 
solutions. The first cycle of each case study was used for collecting baseline data on the 
problems in planning, operationalisation and monitoring. 

 
• Triangulation techniques (Stake, 1995) used in all the case studies to offset the effects of 

uncontrollable variables which are an inevitable feature of the real-life settings associated 
with case study research. Applying multiple methods of data collection, called data 
triangulation (Bowen, 1996; Stake 1995) can help improve the validity of the conclusions. 
For each case study research question at least two methods of data collection were used, 
preferably qualitative and quantitative. Different evaluation methods (see Section 4.5), 
both quantitative and qualitative, were used in the triangulation strategies. 

 
• Large sample sizes: the maximum possible sample size was sought by trying to collect 

data from 100% of the instructors and students involved in each case study. (Reliability of 
conclusions increases with sample size). 

 
Remaining difficulties with validity are: 
 
• The character of "in vivo" experiments is such that the answers found are valid for the 

settings in which they are found, and great care must be exercised when attempting to 
generalise these findings. For example, all case studies involved courses at one institution 
(the University of Twente), with participating students and instructors from Finland in one 
case study, which limits generalisibility to other institutions. 

 
• One of the problems that come with case studies conducted over a longer period of time is 

the fact that many variables change during the investigation. Inevitably the composition of 
the groups and their circumstances differ somewhat from year to year. The membership of 
two of the three instructor teams changed over the years. Also the computer skills of the 
students entering the university have improved over the three years in question. Every 
attempt has been made to identify salient differences, and to limit generalisations 
accordingly. The limitations which these changes necessitate are further discussed in the 
conclusions (Chapter 8). 
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The role of the researcher in each case study was not only to set up the investigation and to 
evaluate the outcomes. In practice a degree of formative evaluation occurred in respect of the 
telematics solution that was designed and developed. In some instances observations and 
discussions during the investigations led to instantaneous actions if technical problems needed 
to be solved. The adjustments made during the investigations will be reported in the case study 
descriptions. It is recognised that by improving the support and therefore increasing 
motivation, there may have been some effect on users' attitudes towards the telematic support. 
On the other hand leaving implementation problems unsolved would have had a demotivating 
effect on users. The 'fix-it' approach was chosen as otherwise the case studies could easily have 
ended up in a situation in which accidental technical problems dominated the investigation.  
 
In the next section the case studies are introduced, and their main characteristics and the 
reasons for their selection are described.  
 

4.2  Introducing the case studies 
 
In this section the case studies are introduced and reasons for the selection of the cases and 
their relation to the research questions are given. In addition each case study introduced its own 
typical setting and problems which were not solely related to the research framework 
developed in Table 3.4. Therefore relevant descriptions of the case study environments are also 
given.  
 
The choice of case studies was influenced by a number of factors. The topic of the research 
focuses on group-based learning; hence the first selection criterion was to find courses which 
already applied group-based learning. The second criterion involved the selection of those 
courses for which it was clear that some planning, operationalisation or monitoring problems as 
shown in Table 3.4 existed that needed a solution of some kind. If none of these problems were 
found there would not have been an opportunity to test the claims that the presented telematic 
support options can help solve some of these problems. The third criterion was that the 
instructors of the courses should be willing to be involved in an investigation involving an 
innovative technological setting. This last condition implied that there were negotiations 
involved to see that the instructors' requirements and the researchers' plans met in a workable 
solution for both. Finally as shown in Table 3.4, in at least one of the case studies geographical 
distance should play a role, in order to test how the telematic support option functions in a 
geographically distributed setting. Therefore a course was selected which involved groups 
consisting of students at different locations.  
 
A short introduction to each of the case studies and the telematic support option that was 
introduced is now given (Sections 4.2.1-4.2.3).  
 

4.2.1  Case study 1: Multimedia Design Teams 
The first course selected was the course "Instrumentation Technology 1", which is taught in the 
Faculty of Educational Science and Technology at the University of Twente. In this first-year 
course,  "Multimedia Design Teams" of students develop a variety of instructional materials 
including Web sites. In these exercises each group uses a number of multimedia tools. This 
course follows a structured project-oriented learning approach (Section 2.1), and has been run 
with telematic support since 1995 (Collis & Gervedink Nijhuis, 2000). Previous evaluative 
studies of the course (Breman & Carleer, 1996; Moonen, Michiels, Collis, & Widya, 1996) 
provided a large part of the motivation for the focus of this PhD research. In these previous 
evaluations the shortcomings identified included both instructor and student problems and 
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needs in connection with group planning, operationalisation and monitoring (Breman & 
Carleer, 1996; Collis & Breman, 1997; Collis, Andernach & van Diepen, 1997).  
 
One of the problems identified in these earlier evaluations was that the course team lacked a 
shared overview of the actual progress of the various groups of students working on the design 
and development of multimedia products. Furthermore the routing of deliverables and 
instructors' comments among a number of persons was cumbersome and introduced delays. 
The students' evaluations showed that they highly appreciated the course, which had introduced 
them to many new technologies. However they reported the need for an improved overview of 
what tasks they had to fulfil. The students also wanted to have improved and timely access to 
deliverables and instructor comments. These problems (see Column 1, Table 4.1 in Section 
4.3) are related to the problems described in Chapter 2. According to Table 3.4 the needs that 
arise out of these problems can be met appropriately by a workflow solution, as that solution 
automates the routing of information, allows monitoring of progress, and offers access to 
information resources that belong to the workflow. Workflow support was therefore introduced 
in this case study with the aim of investigating whether it can truly solve these specific 
problems (See Chapter 5 for more details). The fact that the learning goals of the course 
included the investigation of telematic-support options for educational purposes was a stimulus 
for the instructor team to engage in the investigation. One stricture imposed by the instructors 
was that any new telematic support (thus workflow) was required to fit into the course’s 
existing Web site. 
 

4.2.2 Case study 2: International Tele-Teams 
The second case study is referred to as "International Tele-Teams" as it was taught 
simultaneously to Dutch and Finnish students. The group-based learning was designed 
according to principles of project-oriented learning (Section 2.1). The groupwork is part of the 
course "Applications of Information Technology" which introduces a number of applications 
of information technology. For Dutch students this first-year course is part of the Business 
Information Technology  (BIT) curriculum at the University of Twente. In 1994 BIT staff, their 
Finnish counterparts, experts of the UK Open University and staff of the Educational Centre at 
the University of Twente designed this course in cooperation. The resulting project-oriented 
learning course was supported by a Web site from the start. The course was evaluated 
regularly, with outcomes being discussed at instructor meetings (Pouw, Terlouw, Joosten & 
van Diepen, 1995; Pouw, Van der Veen & Andernach, 1997; Terlouw, Van der Veen & van 
Diepen, 1998). As one of the participants of these meetings, the researcher was aware of the 
problems that were to be solved in this course, namely: limited awareness of the international 
partners resulting in lack of group cohesion during the course, problems that students had with 
the accessibility of servers storing their products, and the limited shared view that instructors 
had of the groups' progress. It was obvious that the lack of group cohesion was first of all to be 
explained by the fact that the Dutch and Finnish students had never met (Jonassen, Peck, & 
Wilson, 1999). These problems clearly match with a number of the problems identified earlier 
in Chapter 2 and summarised in Table 4.1 (Column 2). The needs identified were addressed by 
using a solution (Table 3.4) involving a Web-based table, video conferencing and workflow 
tools. The video conferencing solution offered the opportunity to get acquainted and discuss 
group issues in a synchronous mode, thus trying to at least partly overcome the fact that 
students had not met. It was expected that the workflow solution could help solve problems 
with group products and their accessibility, as well as offering the groups and the instructors a 
status view with respect to their progress. Therefore this solution was developed and 
introduced into this course. As one of the learning goals of the course was that the students 
should learn to critically appraise the telematic tools they were using in terms of both benefits 
and limitations, the instructors were willing to participate in the investigations. Requirements 



4 Research design and methodology 

 73

from the instructor's side included constraints on the available time of instructors and students, 
and the fact that (at least the workflow part of) the solution should be integrated into the 
course's Web site which already made use of a Web-based table in 1995. The course and the 
solution introduced are further described in Chapter 6. 
 

4.2.3  Case study 3: Management Science Teams 
The third case study, "Management Science Teams", was conducted via a second-year course 
at the University of Twente on organisational theory in management sciences. In this course, 
"People, Technology & Organisation-II" (MTO2), groups of students work out organisational 
solutions for management problems in car-manufacturing businesses (Smit & van Riemsdijk, 
1998). Since 1997 the course has been taught using a problem-based learning approach 
(Section 2.1) in combination with face-to-face sessions in which groups presented their 
findings and were expected to comment on each other's work.  
 
In the first cycle of the case study (1997-98) a course evaluation showed that the use of 
theoretical concepts and study materials was below expectation (Smit & van Riemsdijk, 1998). 
Groups were expected to read selected articles on relevant management theory and then apply 
the knowledge in the practical exercises. However it emerged that the groups did not have a 
clear picture of how to apply the theoretical component of the course in their problem-solving 
activities. The groups split up the reading of theory articles, but in practise some of the readers 
contributed little to the group's efforts either because of unpreparedness, or as a result of not 
seeing the applicability of the theory in the group's problem-solving task. This resulted in 
limited reflection on theory and sub-optimal use of theory in the final reports of the groups. 
The instructors were dissatisfied with this situation and were interested in introducing some 
telematic support to help the groups make better use of theory, and at the same time to offer the 
instructors some monitoring options. These expressed needs matched well with the tailor-made 
Web-based repository option, as can be seen in Table 3.4. The department and the Educational 
Centre were both willing to invest some resources in programming support so that the telematic 
support could be designed and developed. For the department, the additional evaluation effort 
that came with the research was also welcomed. Limitations from the instructor's viewpoint 
were that he was unable to spend much time on filling a Web site or on any new tasks resulting 
from the newly introduced telematic support. However senior student assistants, paid to 
support the groups of junior students in this course, were available to carry out some instructor 
tasks related to the Web site as long as this would not impose undue overhead in terms of their 
time and effort. Chapter 7 reports in detail on this case study.  
 

4.3 From research questions to case studies  
 
The work of this dissertation is guided by the (global) research questions first introduced in 
Chapter 1. In this section the operationalisation of the research questions is outlined. Some of 
the research questions have already been partly addressed in Chapters 2 and 3 as discussed 
below. The case studies were designed to yield data which would provide fuller answers to the 
research questions. For this each case study addresses a series of case study specific questions 
related to the problems in planning, operationalisation and monitoring that occur and the 
telematic support offered. At the end of each case study, these case specific questions are 
related to the overall research questions which are reiterated below together with an 
explanation of how each one is addressed.  
 
Research 
Question 1 

What are the main problems that occur in group-based learning with respect to 
the planning, operationalisation and monitoring of the work? 
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For this question existing internal evaluation reports and other publications were used to 
identify the problems which occurred locally in a number of courses where group-based 
learning is applied at the University of Twente, in particular in the courses which participated 
in the case studies (see Section 4.2). The problems that were identified were related to the 
problems evolving from the literature (Chapter 2). In addition, the first year of the research was 
used to further identify the problems and needs exhibited in the courses which are the subject 
of the first two case studies.  
 
An overview of the problems is given in Table 4.1, (the same problems as shown in Table 3.4) 
showing how these problems relate to the case studies. This problem inventory will be further 
augmented in the chapters describing the individual case studies (Chapters 5, 6 and 7), and in 
the conclusions, Chapter 8. Thus each of the case studies involves case study specific questions 
regarding the problems with planning, operationalisation and monitoring. 
 
Table 4.1 Planning, operationalisation and monitoring problems in the case studies. 

Multimedia 
Design Teams 

International 
Tele-Teams 

Management 
Science Teams 

Problems with  planning, operationalisation 
and monitoring 

Case study 1 Case study 2 Case study 3 
1 Groups do not have a clear picture of 

what is expected of them.  
 

 

2 Groups have problems with planning and 
procrastination. 

 
 

 

3 Groups have problems with organising 
work between meetings.    

4 Groups have problems with access to 
deliverables and comments.    

5 Group members do not take a fair share 
of the work.    

6 Instructors lack overview of the progress 
of groups.    

7 Different instructors treat groups in 
different ways.  

  

8 Instructors have difficulties to continue 
their work at a distance.   

 

9 Students have limited awareness of other 
group members. 

 
 

 

10 Conflicts arise due to poor 
communication. 

 
 

 

11 Students do not start using telematic 
support tools. 

 
 

 

12 Groups have to wait too long for 
instructor and peer comments.  

  

 
 

Research 
Question 2 

To what extent and in what circumstances can telematic support tools and 
instructional methods that make use of such tools help instructors and students to 
better plan, operationalise, and monitor group-based activities in higher 
education? 
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Following the inventory of problems in Chapter 2, a first inventory was made with respect to 
possible instructional remedies and needs for telematic support (See Table 2.4). In Chapter 3 
different telematic support features and options were identified which appeared to offer help in 
fulfilling these needs (See Tables 3.1 & 3.2). Telematic support options which can provide one 
or more of these features were further described in Chapter 3. Some of the requirements that 
come with each option were discussed in Chapter 3. Further findings are presented in the case 
study chapters which discuss the strengths and weaknesses of the different solutions applied. 
The case study chapters (5, 6 and 7) therefore all have case specific questions investigating (a) 
if the telematic support was used (and to what extent), and (b) if the telematic support was 
perceived as helpful. 
 
In Table 4.2 an overview is given of the telematic support options used in the different case 
studies, elaborated from Table 3.2 and Table 3.4. Non-specified use of chat tools and e-mail by 
individual students is not shown in the table. The case studies will explain the progression of 
options in the three-year settings.  

Table 4.2 Telematic support options used in the case studies.  

Telematic support 

Case study Year 

Web-based 
planning  

table 

Group 
archive 

Video 
conference 

Discussion 
group 

Tailor- 
made Web 
application 

Workflow 
system 

1996-1997, 
1997-1998  
(Sep-Dec) 

      

1997-1998 
(Dec-June)       

Multimedia 
Design 
Teams 
(Chapter 5) 

1998-1999       

1996-1997       

1997-1998       

International 
Tele-Teams 
(Chapter 6) 

1998-1999       

1997-1998       

1998-1999       

Management 
Science 
Teams 
(Chapter 7) 

1999-2000       

 
 
As the "International Tele-Teams" case study involved two sub-groups working together at a 
distance, additional communication and information-sharing needs related to the geographical 
distance had to be addressed in order to allow for joint planning and coordination to take place. 
For this video conferencing, discussion platforms, and group archives were arranged. In 
addition students were free to use e-mail or chat for their communication as well.  
 
Based on preliminary conclusions emerging during the "Multimedia Design Teams" and 
"International Tele-Teams" case studies (Sections 5.15 & 6.11) in the "Management Science 
Teams" case study a refined approach to the issue of telematic support was applied, introducing 
the transparent use of workflow concepts via a tailor-made Web application (Chapter 7). Apart 
from this tailor-made Web-based repository, the "Management Science Teams" were also 
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provided with Web-based group archives so as to support their work between meetings. Figure 
4.1 shows the place of each of the case studies in the overall timeline of the research. At the 
University of Twente each year is divided into three "trimesters" as shown in Figure 4.1. Some 
courses even have a shorter duration, such as the second and third cycles of the course of the 
"International Tele-Team" case study. As can be seen in Figure 4.1 the third "Management 
Science Teams" case study did not start using telematic support until 1998-99. Therefore it was 
possible to incorporate some of the findings of the workflow investigations in the other two 
case studies when deciding about how to design the tailor-made solution for this last case 
study. The first cycle of each case study provides evaluation data which can then be used to 
identify progression over the years, as well as help identify the problems in planning, 
operationalisation and monitoring that occur. 
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In Chapter 8 an overview of the outcomes of Research Question 2 is given elaborating on the 
preliminary matching of requirements and telematic support features (Table 3.4), as well as on 
the instructional remedies (Table 2.4) that can help the instructors and students to better plan, 
coordinate and monitor their work. For the first two case studies data were collected over a 
three-year period with different telematic support options in place (Table 4.2). For the third 
case study, two years of implementing and evaluating telematic support were covered. 
However, for this case-sudy evaluation data of the year before the introduction of the case 
study (1997-98) are available (Smit & van Riemsdijk, 1998) and will be used. As a result for 
all three case studies data of three groups of students were used. There were thus nine groups 
of students involved in the case studies. These longitudinal time-series data collections allow 
(to some extent) the comparison of evaluation outcomes with the outcomes of the year before 
and the year after the introduction of telematic support. Section 4.4 gives information on the 
cohorts of students who participated in the case studies. 
 

Research 
Question 3 

What factors have to be taken into account when mapping the requirements 
identified in Research Question 1 with the tools and methods identified in 
Research Question 2? 

 
In Chapter 2 the problems identified were translated into possible instructional remedies and 
requirements for support (Table 2.4). Chapter 3 gives an analysis of which telematic services 
can fulfil these requirements. Combining the two gives an overview of options for telematic 
support that can help address the problems (Table 3.4). In cases where several options are 
possible, the question then remains: on which educational, technological and contextual factors 
should a choice for a certain option be based? Some of the relevant factors were identified in 
Chapter 3 where each of the telematic support options was discussed with respect to its 
potential and constraints for proper use (Section 3.3). Further elaboration of this question can 
be found in the discussions of the case study chapters, and in the conclusions (Chapter 8).  
 
Research 
Question 4 

What implications does this analysis have for telematic services, infrastructure 
and support? 

 
In Chapter 3 an inventory was made of the telematic services required for solving some of the 
problems in planning, operationalisation and monitoring. Each of these services require a 
certain enabling infrastructure and support. The implications are further refined as a result of 
the findings of the case studies. In Chapter 8 the findings summarised in Table 3.4 and the 
findings of the case studies are combined into refined requirements for the telematic services 
that groups of learners may need. A translation of the specific solutions used in the case studies 
to more generic solutions is made. As the case studies were performed with the help of the 
infrastructure available at the time, some thought will be given to possible achievements if 
some of the current limitations were lifted. Some telematic solutions require technical staff for 
maintenance, and educational staff to support the instructors. As resources in general are scarce 
in education, it is especially important to be aware of the extent of support that is needed for 
the different solutions.  
 
The chapter continues with characteristics of the Tele-team variables (Figure 1.1) student, 
group and instructor with respect to their characteristics and values in the case studies. Other 
variables are detailed in the case study chapters (5, 6 and 7).  
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4.4 Profiles of the case study participants 
 
An overview of the important characteristics of the participating students is given in Section 
4.4.1. Age, learning background, and housing situation as relevant to access and use of the 
Internet are discussed. Information about the composition of the groups is given in Section 
4.4.2. Finally some remarks about the instructors and their attitudes towards the use of 
telematic support in education are made in Section 4.4.3. 
 

4.4.1 Student characteristics 
As can be expected in realistic situations, the student groups participating in the case studies 
exhibited different characteristics from year to year. This fact constrains the extent to which 
longitudinal comparisons can be made. In this section some of these student characteristics are 
described so that the reader is able to appreciate limitations on the level of comparability of the 
year groups within each case study and across case studies. The last paragraph of this section 
deals specifically with the profile of the Finnish students who participated in the "International 
Tele-teams" case study. The size of the year groups is given in Table 4.2. Next some student 
aspects are discussed in the following paragraphs. 
 

Table 4.3 Number of students per cohort for the three case studies.  

Case study Year Cohort size 

1996-1997 77 
1997-1998 61 

1 Multimedia 
Design Teams 
(Chapter 5) 1998-1999 81 

1996-1997 67 
1997-1998 57 

2 International 
Tele-Teams  
(Chapter 6) 1998-1999 71 

1997-1998 168 
1998-1999 183 

3 Management 
Science Teams 
(Chapter 7) 

1999-2000 164 
 
Age and secondary school background - In all three case studies the majority of students from 
the University of Twente had enrolled in their university studies directly after finishing 
secondary school (Peters, 1999), called in the Netherlands VWO (Voorbereidend 
Wetenschappelijk Onderwijs). These students were aged 18-20 years at the time of the case 
studies. The only exception was the year 1998-1999 of the "Multimedia Design Teams" case 
study; in the "Educational Science and Technology" curriculum from 1998-1999 onwards a 
large group of part time students were enrolled. These part time students were older and were 
combining a professional career with part time studies. The corollary is a lower percentage of 
students directly entering the curriculum from VWO. In order to compare the year with the 
other years, the data for the part time students of this case study were processed separately. 
This also made it possible to compare data for the part time students with the full time students, 
maybe indicating different needs of part time students due to their presence on campus being 
limited to one day per two weeks. For the comparison of evaluation outcomes over the years 
the full time student data only was used. Information about gender is given in the case study 
descriptions in Chapters 5, 6 and 7. 
 
Housing and Internet-connectivity - Of the approximately 6000 students of the University of 
Twente, some 20% were housed on campus, with direct access to the high bandwidth campus 
network. For this access students were charged a fixed charge (7 Euro) per month per living 
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unit, with usually three or four students sharing a living unit. Approximately 10% of the 
students were still living at home with their parents. The remaining 70% lived off campus, 
mostly in groups of three or more students sharing apartments or houses in the neighbouring 
cities of Enschede and Hengelo (Bakx, 1998). From these houses in the nearby towns 
connection with the university network is possible via telephone lines. The telephone 
companies charge users per minute for use of telephone lines, thus encouraging students to use 
their home connections very parsimoniously.  
 
Computer and Internet-related skills - With respect to computer and Internet-related skills, 
there has been a shift over the years from the situation where most students entered the 
university with little prior computer experience towards the situation today where most 
students have gained at least basic computer literacy skills before entering the university. The 
extent of the change over just a three-year period is illustrated by two studies carried out at the 
University of Twente in 1995 and 1998. The first study (Geerlings, de Goeijen, & Roossink, 
1995) was performed in June 1995, one year after the introduction of e-mail addresses for all 
students. In this study a total of 100 first-year and second-year Management Science students 
were asked whether they used e-mail and Internet. Of the responding students (response rate = 
90%), 41% were using e-mail and 29% were using the Internet for other purposes as well. The 
main reasons cited for not using e-mail or Internet were the lack of easy access to Internet-
connected computers at home or elsewhere, and the fact that many students did not, at that 
time, perceive any added value for themselves in having Internet access. 
 
Three years later Bakx reported on the computer and Internet options that students had 
available in their personal study rooms (Bakx, 1998). This university-wide survey 
(response=223 students) indicated that 90 % of the students used e-mail at least once per week. 
The Web was used by 80% of the students on a regular basis. The same study reports that in 
Spring 1998 access at home to the Internet was available to 60% of the students, indicating that 
there was still a substantial group of students (40%) relying on Internet access via facilities at 
their department or elsewhere rather than in their homes. Although there are some difficulties 
of interpretation when attempting to compare the outcomes of these two studies, (the first 
questionnaire being directed to first- and second-year students in one faculty only), they do 
clearly illustrate the increased use of e-mail and the World Wide Web by students at the 
University of Twente over this period.  
 
Finnish students - For the "International Tele-Teams" case study described in Chapter 6, some 
of the students were enrolled in the Electrical Engineering curriculum of the Kuopio 
Polytechnic (Pohjois-Savo Polytechnic, PSPT). This curriculum is offered in English, so some 
level of understanding of the English language can be presumed. This group consisted mainly 
of males aged 18-21 years who were already experienced in the use of computers and the 
Internet. Another group of students participating in the projects were enrolled in a vocational 
one-year course at the Kuopio Vocational Education Centre, (Kuopion Ammatillinen 
Aikuiskoulutuskeskus, KAKK), which offers adults, (typically with a small majority being 
female), training leading to new job opportunities in the information and communication 
technology domain. These students were aged 25-50 years, and their levels of computer skills 
as well as their levels of English language skills showed large within-group differences. As 
part of their course a part time job was to be undertaken. Another difference for the Finnish  
groups was that many of the students had family obligations to meet at the same time as 
studying. 
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4.4.2  Group characteristics 
In the "Multimedia Design Teams" case study, the groups were composed of eight students 
each. For each group specialist roles were defined so that each group member could contribute 
some specific expertise to the group task. Also the specialists in a certain skill formed a cross-
group specialist group in themselves. As an illustration the video-specialist group had two 
students from each group. All video specialists then received special training to be able to help 
their group with video-editing skills. This design of the groups with orthogonal division of 
students into task groups and specialist groups is known as a "jigsaw"-pattern (Aronson, 
Blaney, Stephan, Sikes, & Snapp, 1978; Clarke, 1994) with all students belonging to two 
groups: a task group and a specialist group (Collis, Andernach, & van Diepen, 1997). The task 
groups were composed by the instructors, and the specialist roles were then decided upon by 
the group itself. After the first and second project (there were three projects over the year) 
students could apply for a transfer to another group.  
 
In the "International Tele-Teams" case study (Chapter 6), each group consisted of a sub-group 
of Finnish students and a sub-group of Dutch students. Both sub-groups were supposed to 
consist of four students each. However the numbers of Dutch and Finnish students did not 
always match, and sub-group size varied between three and five students. On the Finnish side 
special care was taken so that in each sub-group at least one student had very good skills in the 
English language. The groups were composed based on the students' interest in certain topics 
which were listed beforehand. A set of roles was suggested to the groups. Example roles were: 
moderator, data manager and tool manager. From this list each group member could choose a 
role. For some roles, both sub-groups needed to assign a specialist (See Chapter 6 for more 
details) 
 
The groups in the "Management Science Teams" case study were composed of six or seven 
second-year students. The group composition was arranged by the instructor team based on a 
grouping of students relative to the specialisation they had chosen at the end of their first-year. 
For instructional reasons separate groups were formed for those students who had failed to 
fulfil the course requirements in the previous year.  
 

4.4.3 The instructors 
The instructors involved in the three case studies all had a positive attitude towards  innovation 
in their teaching, both in terms of technology support and in pedagogical techniques. The 
advantage of working with innovators is that these experienced instructors were well aware 
that applying new approaches in education can be rewarding, but that it can also demand 
additional time investments (Winnips & Gervedink Nijhuis, 2000). They were also aware that 
although technology may solve old problems, it may also introduce new problems (Collis & 
Pals, 2000).   
 

4.5  Data collection and analysis 
 
Both quantitative and qualitative data were collected in the case studies. Different methods of 
data collection were used, namely: questionnaires, observations, interviews, discussions, logs, 
task analyses and expert reviews. In Sections 4.5.1-4.5.7 the main characteristics of these 
methods and the way each method was applied are discussed. As data collected in different 
ways require different analysis techniques, for each of the data-collection methods the data 
processing and analysis process are outlined in Sections 4.5.1-4.5.7. Where numerical data are 
involved, the statistical techniques applied are given. For each research question a triangulation 
strategy is applied, using multiple sources of data in order to address the research question. 
Further details concerning the data collection, data processing and analysis are given in the 
chapters describing the individual case studies.  
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4.5.1  Questionnaires 
Questionnaires were used to collect student opinions. The content of the questionnaires is 
discussed in detail in the case study chapters. In general responses were expressed via 5-point 
Likert-type scales. In addition each questionnaire contained open questions or options for 
comments, so that students could supply further details or give information that was not 
covered by the other questions. For each case study most questions were kept the same to allow 
longitudinal comparisons over the three years of each course. For the "International Tele-
Teams" and "Management Science Teams" case studies, some evaluation work of the courses 
in previous years had already been performed. Therefore a number of questions from these 
previous questionnaires (Pouw, Van der Veen, & Andernach 1997; Smit & van Riemsdijk, 
1998) were re-used during this investigation in order to maximise the opportunity for 
longitudinal comparisons. For the "Multimedia Design Teams" case study a new questionnaire 
was developed. Later editions of this questionnaire also included other questions which are 
outside the scope of this research (Winnips, 2001).  
 
The course evaluation questionnaires for the "International Tele-Teams" case study were filled 
in online by students at the end of the course, via the Web site's "Evaluation Centre". 
Questionnaires were automatically e-mailed to the researcher (achieved by use of CGI scripts). 
The evaluation outcomes were also published in the "Evaluation Centre" part of the Web site. 
The same online method of data collection was also used once in the "Multimedia Design 
Teams" case study. However, as the response rate was low, further questionnaires of this case 
study and of the "Management Science Teams" case study were filled in on paper at the 
beginning or end of class sessions. 
 
Data entry - Transferring the data from paper questionnaires to electronic format was done 
manually for the questionnaires in the "Multimedia Design Teams" case study. For multiple-
choice questions and numeric items, the responses were keyed into a spreadsheet application. 
The filled-in (electronic) forms of the "International Tele-Teams" were e-mailed automatically 
to the researcher. Numeric data were then imported into spreadsheets. For the questionnaires of 
the "Management Science Teams", optical mark-reading equipment was used. The resulting 
output files were all checked to ensure the correct processing of data. The output files were 
then imported into Excel spreadsheets for a first analysis. Further analyses of numeric 
questionnaire data were performed using SPSS, reading the data directly from the Excel 
spreadsheet files. For all three case studies the remarks on open items were keyed in as text and 
catalogued so that prominent issues could be discerned. Some characteristic remarks are quoted 
in the case study chapters. 
 
For 5-point scale questions that require a "yes" or "no" outcome, the criterion that will be used 
is that more than 50% of the respondents agreed with a statement (scored "4" or "5" on a 5-
point scale). In case the uptake of telematic support options by groups is being considered, the 
criterion will be that more than 50% of the groups used the telematic support option. To 
measure the effects of the technology interventions, changes in scores on certain questions are 
evaluated by comparing course cycles pairwise, for instance comparing 1997-98 scores on 
"video conferencing will help the cooperation between the international partners in the group" 
with 1998-99 scores on the same item. Interpretation of outcomes needs care as changes in 
other variables can also be responsible for the findings. Data triangulation (Bowen, 1996), 
preferably by using a combination of qualitative and quantitative data can help improve  
internal validity (see also Section 4.1). Statistically significant differences in the average score 
on the Likert scale over the years compared are interpreted as indicating a change over the 
years with respect to that question, possibly (but not necessarily) attributable to the 
intervention. Standard deviations indicate the spread of responses. Full frequency tables are 
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given in the appendices. To test the statistical significance of the differences in the responses of 
two groups, the Mann-Whitney test for two independent samples is used. This rank-order test 
assumes a normal distribution and is fully applicable for ordinal data. For the comparison of 
scores of two sub-groups on questions with only two options, the Fisher-Irwin exact test is used 
to indicate significant differences (Bhattacharyya & Johnson, 1977). 
 

4.5.2 Observations and field notes 
In the "Multimedia Design Teams" case study observations of both student and instructor 
activities were used to analyse the main tasks of the users, and to identify the options for 
automation that might help improve ways of working for all. During the investigations 
additional observations were performed during group sessions to check if the groups were able 
to carry out the tasks successfully, as they had received only minimal instruction.  
 
As part of the "International Tele-Teams" case study a short visit was made to Finland in order 
to observe the educational and technical setting of the Finnish students. This visit was also used 
to give some instruction with respect to the use of the workflow solution which was presented 
to participants via the course Web site. Additional observations were made during the video 
conference sessions. During these sessions the Dutch and Finnish sub-groups were gathered in 
a dedicated video-conference room where they could watch the other sub-group on a large 
monitor, see also Section 6.2 for further details. Observations made during the trip to Finland 
as part of the "International Tele-Teams" case study were written in a travel log (Van der Veen, 
1998), and were used in the analysis of the case study (see Chapter 6). Video conferencing 
sessions were attended to supervise the use of the technical equipment. One series of video 
sessions was observed from the Finnish side during the visit.  
 
In the "Management Science Teams" case study some groups were observed in order to gain 
better insight into their ways of working. The observers, who were colleagues of the 
researcher, documented their observations in their evaluation reports (Van de Kamp, 1999; 
Smit & van Riemsdijk, 1998). Also some class sessions from this course were visited to 
observe the instructional methods applied and the interactions between the groups. The  
observations, in combination with other evaluation data, helped to make up a shortlist of issues 
to be discussed with a group of students. 
 
The user comments relating to the usability of workflow were noted, the author of the remark, 
as well as the date, time and occasion were also recorded. The remarks of students, instructors 
and expert reviewers as well as observations from the researcher were entered into a database. 
Initial reading of the 191 remarks collected during the "Multimedia Design Teams" case study 
(1997-98A) showed that three main themes emerged; the remarks were therefore divided into 
three categories. The themes are shown, each annotated with an example, in Table 4.3. The 
database items were then scored on a 5-point scale (1=very positive; 5=very negative). The 
researcher performed the scoring of the database remarks and opinions. The scores assigned by 
the researcher were validated by a second independent researcher who was given a printed 
listing of the database contents (see Section 5.5.6 for more details).  
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Table 4.4 Examples of remarks collected in the "Multimedia Design Teams" case. 

Theme Example 
Course-specific remarks. Student: "As a group manager I would like to learn more on 

how to perform this task well"  
Tool-specific remarks Researcher: "Livelink allows only the manager to look into 

status information". 
Remarks relating to workflow concepts.  Instructor: "I need last minute adjustments without having 

to call for a workflow expert". 

 
 

4.5.3  Interviews and discussions 
At different stages of the investigations interviews were conducted with individuals and with 
small groups of students or instructors. The instructors were interviewed at the beginning of 
each investigation in order to gain insight into the main problems of the course with respect to 
the planning, operationalisation and monitoring of group activities. Also the individual and 
group activities of the courses were outlined. For the "Multimedia Design Teams" and the 
"International Tele-Teams" case studies task details were translated by the researcher into 
activity diagrams, which were then commented upon by one of the instructors. Thus the next 
version of the activity diagram could be more accurate. Further interviews conducted during 
the course of the investigations helped to identify benefits and drawbacks as perceived by the 
users. The interviews also helped to establish whether certain additional steps should be 
undertaken to improve the implementation process. In the "International Tele-Teams" case 
study, meetings between the Finnish and Dutch instructors were arranged once per year. A 
number of these meetings were attended by the researcher so as to discuss preliminary 
evaluation outcomes with the instructors. In the same case study a group of Finnish students 
visited the University of Twente after completing the 1997-1998 course. This opportunity was 
used to have these students discuss their experiences with their Dutch counterparts who were 
invited to meet their fellow group members. The conclusions of the instructor and student 
meetings were used in the analyses reported in Chapter 6. 
 
In the "Management Science Teams" case study the major questionnaire results were discussed 
with a group of students, thus giving students the opportunity to provide the researcher with 
more insight into possible explanations for the findings. Also through discussion more details 
about the groups' ways of working and communicating could be highlighted. 
 
The interviews and discussions were documented by taking handwritten notes that were then 
distributed in the form of minutes. The minutes were sent to the interviewees for comment, so 
that they knew how their opinions had been summarised.  
 

4.5.4 Event logs 
The use of a Web server means that the actual usage of the telematic support tools can be 
tracked by using the server's logging options. Standard Web server logs or application-specific 
event logs can be used for evaluation purposes. The logs register the IP address from which 
each URL was accessed. However the IP addresses (connected to a certain country and 
domain) in the list of requests (hits) made on that Web server do not necessarily point to a 
single user and are therefore not suitable for a detailed analysis into the usage patterns of 
students and groups. For example, within a domain the IP address may be associated with a 
fixed computer, or the IP address can be assigned dynamically to computers using dial-in 
facilities. A fixed IP address implies a certain machine but does not necessarily imply a single 
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user. A dynamically assigned IP number is worse; it does not even identify which machine is 
being used.  
 
More specific data can be retrieved if the service that runs on top of the Web server also logs 
user data. Workflow and some other telematic support systems time stamp all actions that take 
place so that a so-called audit trail is available. As these systems require a login the logged data 
are associated with a username, which yields much more informative than the IP address. 
Depending on the system in use, different views of the audit data were offered to the 
instructors, the group managers, and the researcher of the case study. As the data were stored in 
a database (MS SQL and MS Access), queries could be composed when evaluating some 
aspects of the case study. In that way for each of the case studies some evaluation aspects were 
supported by data from the event-logging facilities. These logs were thus used to help answer 
case study specific questions by supplying quantitative data for the analysis of the use of the 
telematic support. Some examples of the kind of information that were retrieved are:  
 

• How many groups either use or ignore a certain tool? 
• How often do students access the work of other students? 
• How long do students take to read a certain text on a Web site?   

  
Some pre-selection of log data is sometimes needed as a first step in the data analysis. In the 
analysis of the last example (reading time) the time-stamp information from the log can be 
used. If two consecutive log entries relate to the same student, the assumption can be made that 
the elapsed time was used for reading the text. The pre-selection thus involves pairs of entries 
related to the same student. Interpretation is still needed, as one has to take into account that 
requesting a certain Web page does not necessarily imply reading the presented text. 
Assumptions that were made in this example (see Chapter 7 for more details) were that very 
short durations (low cutoff) indicated that the text was not read, and that very long durations 
(high cutoff) indicated that, between the two logged events, students had been busy doing other 
things apart from or instead of reading.  
 

4.5.5  Task analysis 
In order to carry out planning, operationalisation and monitoring activities in a manageable 
way, it is important to implement the telematic support for these tasks in efficient ways 
(McGrath & Hollingshead, 1994). Therefore in the case studies design task analyses were 
carried out. Breakdown of tasks to a very fine level of granularity may be necessary when 
searching for opportunities for improved efficiency. A top-level task analysis was derived by 
applying modelling techniques (see Section 4.6). The first level of task decomposition carried 
out in the "Management Science Teams" case study was to identify the tasks that different 
users should perform; for this UML use case descriptions were used. For each task a list was 
made of all the basic steps needed to perform that task. If for instance the operationalisation of 
the instructor task "Assess group deliverable" was to be improved, a list of all basic actions 
which make up this task can help identify where improvements are possible. Basic steps were 
detailed as far as the level of keystrokes or mouse actions. A first-order estimate of 
improvement for the end user was then made possible by comparing the number of entries on 
the old list (pre-intervention) with the number on the new list (post-intervention) of basic steps. 
This method is based on the keystroke-level model that is part of the GOMS development 
methods of Card, Moran, and Newell (1980). This quantitative measure is augmented by 
additional information derived from observations, interviews and questionnaires, eliciting the 
impression of the level of efficiency as perceived by the task performers. 
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4.5.6 Expert review 

At several stages of the research, experts were asked to comment on the set up of the research, 
and on the case studies in particular. Experts in the domains of Educational Science and 
Technology and the Computer Science domain were involved in these reviews. The expert 
opinions were written up in the form of minutes and sent back to the experts for further 
comment. Further input was gathered by collecting comments from attendees at conference 
presentations and seminars. More details can be found in the case study descriptions. 
 

4.5.7  Records of data sources 
For each of the case studies additional data were collected when possible. For all three courses 
featured in the case studies, prior evaluation reports existed. These reports, articles, and other 
relevant data were utilised to further determine the main concerns of the courses. A variety of 
data-collection techniques were used, and consequently a variety of data-analysis techniques 
were required. These techniques are further specified in the case study chapters.  
 

4.6  Modelling techniques 
 
The case study settings are described informally by means of natural language descriptions,  
and (semi-) formally using modelling techniques. Formalising the conceptual models of the 
environments and the telematic-support solutions was expected to be helpful when analysing a 
setting for which telematic support was being considered (Larman, 1998). Techniques from the 
Unified Modelling Language (Rumbaugh, Jacobson, & Booch, 1999) were used. UML consists 
of a collection of notations, modelling techniques and tools to be used by system and software 
designers and developers. In addition, workflow style activity diagrams were used to model 
processes. 
 
By identifying the actors and activities in a visual way by means of a use case diagram, 
designers, programmers and instructors can verify if they share the same model of the 
educational setting. The activities identified can then be studied with respect to a more efficient 
execution, possible automation, and the suitability for telematic support. Class diagrams can 
help detail the static structure of the environment by showing the classes of objects and the 
relations amongst them. Dynamic behaviour was depicted using activity diagrams showing 
temporal ordering of activities. If certain rules determine the course of events, these rules and 
the process they affect can be expressed using state diagrams.  
 
In this section the modelling techniques used in the dissertation are briefly described and 
illustrated with examples from group-based learning (Sections 4.6.1-4.6.4). 
 

4.6.1 Use case diagrams 
UML Use case diagrams can be utilised in the elaboration phase of a system-design project 
(Grefen, Pernici, & Sanchez, 1999). The main actors, including automated agents, are depicted 
with their goals in relation to the tasks to be supported by the system. The goals should be 
defined quite generally without using detailed terms that may appear in the final technical 
solution. The level of granularity is taken at such a level of abstraction that the diagram gives 
an overview of the actors and the required functionality of the system. Figure 4.2 gives an 
example use case diagram for an exemplary project-oriented learning setting. In this example 
an external client is the source providing a realistic problem to be solved by a group of 
students. The instructor defines the assignment and is responsible for reviewing and 
assessment. The group is in charge of the workplan, design, production, reporting and 
presentation. Also, as in most project-oriented learning settings, the student group is involved 
in the reviewing of their results and the evaluation of the process. The rectangle shown in 
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Figure 4.2 indicates the boundaries of the system, that is the boundaries within which telematic 
support for this typical setting is to be implemented. 
 
 

 Assignment
 Workplan

 Final_Report

 Presentation

Client

 Instructor

 Define_Topic

 Design & Production  Student_Group

 Reviewing &
 assessment   

 
 
 
 

Figure 4.2 Use case diagram for actors and activities in a project-oriented learning setting.  

 
4.6.2 Class diagrams 

Class diagrams visualise the static (class or type) structure of the modelled environment. In 
Figure 4.3 the static structure of a typical group-based learning course is represented using a 
UML class diagram. The cardinality of a link specifies a numeric relation between two classes; 
for example, a student is a member of one or more groups, and a group consists of at least two 
students. The class diagrams were produced using the Rational Rose software 
(http://www.rational.com). As Rational Rose diagrams do not show the directionality of the 
relations, the convention is adopted here of combining text labels with symbols <, > and ^ 
indicating the direction in which the relations should be read. 
 
 
 
 
 
 

http://www.rational.com/
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Figure 4.3 UML class diagram showing a generic group-based learning setting.  

 
The class diagram of Figure 4.3 illustrates many of the concepts associated with group-based 
learning settings. Students are enrolled in at least one course (1..*). Students can be member of 
one or more (1..*) groups in this example. Apart from the main project group, a student can 
also be a member of specialist groups. Each group consists of a number of students (*). In this 
example the group assignments are issued by the instructors. A product in the groupware 
environment is owned by the student who produced it, at least in this example. This does not 
necessarily imply that no co-authors were involved.  
 
Sometimes certain relationships are subject to constraints, for instance access to resources. 
These constraints can also be shown in the class diagram by means of an annotation, (see 
Figure 7.11 for an example). Aggregates and role options are also provided in UML class 
diagrams but are not used in the models presented here.  
 

4.6.3 Activity diagrams 
The dynamics of the process can be modelled using various formalisms that represent temporal 
order. The workflow activity diagrams are used in this study. Activity diagrams visualise the 
dynamics and rules of the processes that take place in the modelled environment (Lawrence, 
1997). An example of a basic activity diagram generated by the workflow package Livelink 
(http://www.opentext.com) has already been given in Figure 3.3. Each activity stands for a task 
to be performed by one or more actors or by an application, see Figure 4.4. This example 
shows sequential activities as well as parallel activities.  
 

http://www.opentext.com/
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Figure 4.4 Activity diagram illustrating group activities, including two parallel activities. 

 
In Figure 4.4 a group first works on the definition of their task. The arrows in the activity 
diagram indicate which tasks are next to be worked on, for this example that is writing a 
workplan. The circle depicts a condition; the condition in this case is that the workplan has 
been approved. Next, the group works in parallel on the tasks of building a Web site and 
building a prototype. The branching point here is called an 'AND-split'. If the condition 
determines which one of the two tasks is to be executed, this branching point is an 'OR-split'. 
The second condition in Figure 4.4 is that both parallel tasks are finished, an 'AND-joint', 
before the group continues with writing a final report. If only one of the parallel tasks is 
needed, no synchronisation is needed before the last task is to be executed. This is called an 
'OR-joint'. 
 

4.6.4 State diagrams 
State diagrams are used to represent the behaviour of entities by specifying their responses to 
certain events. In Figure 4.5 a UML state diagram is given for a typical deliverable procedure. 
The process starts at the top-left of the figure. The arrows indicate the direction, with the 
attached text describing the event that will trigger a transition to the state that the arrow is 
pointing at. The circled dot at the bottom right of Figure 4.5 depicts the final state. 
 
 

OK finished

Under development

Awaiting review

start work

submit 
deliverable

Not OK

Under reviewstart review

negative 
assessment

positive 
assessment

start editing

Deliverable 
state diagram

 
Figure 4.5 UML state diagram for a deliverable procedure. 

 

Define task Workplan 
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The four modelling techniques described in the Sections 4.6.1-4.6.4 are used in the different 
chapters. The main actors and activities are specified by means of use cases. Class diagrams 
are used to define the relevant concepts and their relations including cardinality values. 
Activity diagrams are used to specify the temporal ordering of events. Finally state diagrams 
are useful if entities behave differently depending on certain events. State diagrams are used to 
specify the transition between different states in relation to events that may happen.  
 

4.7 Summary 
 
Case study research is the main research strategy applied in this work. The strengths and 
weaknesses of this strategy and validity issues were discussed in Section 4.1. In each case 
study data triangulation was used to increase internal validity. A first introduction to the three 
case studies was given in Section 4.2. The relation of each case study to the research questions 
was given, as well as the relationships between the different case studies (Section 4.3). 
Together the case studies cover the planning, operationalisation and monitoring problems that 
were identified in Chapter 2, and the technology solutions suggested for these problems in 
Chapter 3 (See also Table 4.1).  
 
As each of the case studies involves three successive course editions, some salient 
characteristics of the different year groups were compared (Section 4.4). The methods that 
were used to collect and process the necessary data were described in Section 4.5. Each case 
study chapter uses one or more of the modelling techniques (Section 4.6) in order to model the 
educational setting and the telematic support options. In Chapter 8 cross-case conclusions will 
be drawn, taking into account the methodological constraints that exist when interpreting and 
generalising case study outcomes. 
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5 Multimedia Design Teams 
 
 
The case study “Multimedia Design Teams” involves the teamwork projects conducted as part 
of the course "Instrumentation Technology-1" (ISM1) taught to first-year students at the 
Faculty of Educational Science and Technology at the University of Twente. In the ISM1 
course students are introduced to the theory of instrumentation technology via a series of 
lectures and readings, with their understanding assessed through theory-based tests. To connect 
theory to practice, teams of students work together on various tasks with the objective of 
designing and producing multimedia instructional products.  
 
The course ISM1 was evaluated over a three-year period with respect to the offered telematic 
support for planning, operationalisation and monitoring. In Figure 5.1 a timeline shows how 
each of the three course cycles is built up from three different projects in parallel with three 
series of lectures. The timeline shown in Table 5.1 for the course cycle 1996-97 is similar for 
the other two evaluated cycles of the course: 1997-98 and 1998-99. The 1997-98 cycle 
involved two rounds of investigation, called 1997-98A (December '97 - March '98) and 1997-
98B (March '98 - June '98). 
  

Table 5.1 Timeline for the ISM1 course including three projects (1996-97). 
P= presentation, TT= theory test. 

ISM1 course, first cycle (1996-97) 
Sep96                                               Dec96                                                      Mar97                                          June97 

Project 1  Project 2  Project 3  

Group work P Group work P Group work P 

Lectures TT Lectures TT Lectures TT 

 
The course has been supported by means of the Internet since 1995 (Collis & Gervedink 
Nijhuis, 2000). Problems emerged in connection with planning, operationalisation and 
monitoring of teamwork and instructor tasks. These problems made the course a suitable 
candidate for selection as the context for a case study for this PhD research project.  
 
Section 5.1 introduces the case study and describes the objectives and the instructional strategy 
of the course in which the case study was performed. The main problems with planning, 
operationalisation and monitoring in this course that were known before the start of the case 
study are enumerated. Section 5.2 details the 1996-97 cycle of ISM1, and the telematic support 
that was used (Web-based planning tables) in this baseline cycle. This cycle of the course was 
used to make a further inventory of existing problems with planning, operationalisation and 
monitoring. The evaluation results of 1996-97 are used when comparing the evaluation 
outcomes relating to the telematic support over the years. The section also describes the 
research questions and evaluation methods applied in the first year of the case study (1996-97). 
Section 5.3 presents the outcomes of the first evaluation cycle of the course, followed by a 
discussion of these results in Section 5.4.  
 
The second cycle of the course ISM1 (1997-98) is described in Sections 5.5 - 5.11. In this 
cycle, the existing Web site of the course was augmented with a workflow application. 
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Sections 5.6 and 5.7 describe and discuss the outcomes of the first implementation of workflow 
during Project 2, 1997-98. The workflow designs were then changed for Project 3, 1997-98 
(Sections 5.8-5.10).  
 
Sections 5.12 -5.14 describe the third cycle of ISM1 (1998-99). During that year the ISM1 
course started to use the Web-based course management system TeleTOP in combination with 
the Web-based planning table. The use of the workflow application was discontinued. The 
chapter closes with a discussion (Section 5.15) regarding the feasibility of the different 
telematic support options that were used for planning, operationalisation and monitoring 
activities over the three-year period (Table 5.2).   
 

Table 5.2 Overview of telematic support for the "Multimedia Design Teams" case study. 

1996-97 1997-98 1998-99 
Telematic 
support option 

Project 1 Project 2 Project 3 Project 1 Project 2
A 

Project 3
B 

Project 1 Project 2 Project 3 

Web-based 
planning table          

Workflow          

 
5.1 Introduction  

 
The original ISM1 course was designed in 1995-96. The instructional strategy chosen then was 
structured project-oriented learning (Collis & Breman 1997). The team projects that students 
were involved in were part of this 240-hour first-year course. The teams were given a pre-
structured planning in order to help them complete their complex assignments on time. By 
participating in these multimedia design teams, the students gained practical experience in the 
analysis, design, production and evaluation cycles associated with the introduction of 
instrumentation in education (Winnips & Gervedink Nijhuis, 2000). In addition to the domain-
related objectives, the student was expected to improve his or her problem solving skills and 
the ability to work in a team. 
 
Evaluation results prior to this 1996-97 course cycle had been used to make a problem 
inventory with respect to the focus of this research: planning, operationalisation and 
monitoring (Breman & Carleer, 1996). The 1995-96 course evaluation showed that the students 
were highly motivated and that they worked hard on this redesigned course. Students enjoyed 
working in a team very much. Working on products turned out to be highly motivating, often 
resulting in students spending much more time on their project compared to the planned study 
load.  
 
However, this evaluation study also indicated that the students were experiencing problems 
with planning, operationalisation and monitoring. Students had difficulties to maintain an   
overview of what was expected of them (Item 1, Table 5.3). They were experiencing problems 
with keeping track of what each of the group members was doing (Item 3), and if everybody 
was doing their share of the work (Item 5). Access to information was sometimes problematic 
due to technical problems and multiple modes for delivery of information (Item 4). In addition 
to the student problems, instructors were also experiencing difficulties (Collis & Gervedink 
Nijhuis, 2000; Moonen, Michiels, Collis, & Widya, 1996) with keeping the course 
operationalisation manageable. Difficulties were reported with access to task instructions, 
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group deliverables and feedback comments (Items 4 & 12). Also keeping track of the progress 
of all groups was not easy for them (Item 6). Instructors were having difficulties in 
harmonising comments (Item 7) and in continuing their course tasks when being abroad (Item 
8). 
 
As a follow-up on these results the case study presented in this chapter was part of on-going 
efforts to further improve the course ISM1. The case study’s goal was to find efficient ways to 
meet the needs students and instructors were having in the planning, operationalisation and 
monitoring of activities. Table 5.3 shows these problems as found in evaluation studies that 
were carried out before the start of the case study.  
 

Table 5.3 Problems known before the start of the "Multimedia Design Teams" case study. 

Planning, operationalisation & monitoring problems  
Item numbers correspond with the problem inventory (Table 2.4) 

Source 

1 Groups do not have a clear picture of what is expected of them. Breman & Carleer (1996, p15 & p20) 
3 Groups have problems with organising work between meetings. Breman & Carleer (1996, p31) 
4 Groups have problems with access to deliverables and 

comments. 
Breman & Carleer (1996, p25) 
Collis & Gervedink Nijhuis (2000) 

5 Group members do not take a fair share of the work. Breman & Carleer (1996, p22) 
6 Instructors lack overview of the progress of groups. Moonen, Michiels, Collis & Widya (1996)
7 Different instructors treat groups in different ways. Breman & Carleer (1996, p25) 
8 Instructors have difficulties to continue their work at a distance. Breman & Carleer (1996, p35) 
12 Groups have to wait too long for instructor and peer comments. Breman & Carleer (1996, p27 & 37) 

 

Section 5.2 continues with a description of the 1996-97 course cycle, which was used to see to 
what extent problems listed in Table 5.3 were solved, and to what extent the Web-based 
planning table that was used in 1996-97 was helpful in solving some of these problems. The 
evaluation results of 1996-97 will be used to update this list of problems with planning, 
operationalisation and monitoring.  
 

5.2  Multimedia Design Teams: the first cycle (1996-97) 
 
The course cycle of the year 1996-97 is now described. The educational setting of the 
multimedia design teams case study starts with a description of the course design (Section 
5.2.1), followed by a description of the facilities which were made available to students 
(Section 5.2.2), and information about the students and instructors participating in the course 
(Section 5.2.3). The telematic support used in the 1996-97 course is then described (Section 
5.2.4). Research questions and information sources are described in Sections 5.2.5 and 5.2.6. 
 

5.2.1 Course design 
An overview of the course structure is given in Figure 5.1 using a UML class diagram (Section 
4.6.2). The diagram is used to show the (static) top-level structure of the ISM1 course, which 
consists of three theory parts and three projects.  
 
Each individual theory part (six lectures and a test) and each group-based project was planned 
to take the average student 40 hours, adding up to 240 hours which was to be spent by the 
students over a full academic year. The students were divided into seven multimedia design 
teams consisting of seven, eight or nine students. 
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Figure 5.1 UML class diagram showing the structure of the ISM1 course. 

 
The preparation of the projects was done by the instructors shortly before the start of each of 
the projects. The schedule was then presented via the course Web site. The schedule included 
information about the computer facilities, project rooms, studio, and the video-editing suite. 
The groups worked together on their project assignments during three successive periods of 12 
weeks. A series of tasks, deliverables and deadlines were predefined by the instructors, with 
the intention of helping the groups with the planning in their first experience with working in 
project-oriented learning. A typical sequence of the three projects to be conducted over a year 
is shown in Table 5.4. 
 

Table 5.4 Objectives and specialist roles for the ISM1 course. 

Project Objective Specialist roles 
1 Design, build and evaluate an informative Web site 

Example: Student site on health concerns. 
Manager, content, navigation, layout, 
Web 

2 Design, build and evaluate an instructional Web site 
Example: Learn more about the Educational Centre 

Manager, audio, images, Web 

3 Design, build and evaluate a campaign Web site 
Example: Promote the European Cultural Capital 

Manager, video, brochure, Web 

 
 
In 1996-97 (as in the subsequent cycles) the first project had the objective of building an 
informative Web site. The second project involved building an interactive Web site on an 
instructional topic. The site contained also images and audio. The third project aimed at the 
design and production of a persuasive multimedia Web site. This last project was a 
communication-oriented exercise calling for an integrated approach towards the design of a 
public campaign to promote a product or service.  
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Table 5.4 also shows the predefined specialist roles for each of the projects. These roles were 
defined so that students were responsible for certain project aspects in particular. The 
introduction of specialist roles is a form of "Jigsaw-strategy" (Aronson, Blaney, Stephan, Sikes 
& Snapp, 1976) which resulted in the situation that students were members of their own group 
and also part of the cross-group specialist team of students sharing the same specialist role. 
Within this last team they met at one or two specialist sessions at the beginning of the project. 
Also when needing support, fellow specialists could sometimes help solve problems. For each 
group one student was assigned to be the manager with the task of further organising and 
monitoring the work of the group. The descriptions of the group tasks and the descriptions of 
the specialist roles were available for the groups by means of the course Web site. 
 
The students' final mark for the ISM1 course was a combination of three theory grades (theory 
tests) and three project grades. The project grades were group grades with optional adjustments 
for specialists' performances. Different aspects of the project were taken into account: quality 
of the design and product, quality of the self and peer evaluations, and the group's final 
presentation of their work.  
 

5.2.2  Facilities 
Apart from the Web site, which is described in Section 5.2.4, the groups used a wide variety of 
software and equipment in the process of designing and producing their multimedia products. 
Tools used included text processors, HTML and JavaScript tools, audio and video capturing 
and editing tools and storyboard software. Appendix 1 gives an overview of the software and 
equipment used for certain tasks. It illustrates the complexity of the projects and the need to 
have several technical staff involved in supporting the groups. To facilitate the use of software 
and access to Internet, the faculty arranged to make student computers available in several 
rooms. The students could use these computers in the department, or their own computers at 
home. Working at home was limited for most in 1996-97 by the availability of only a subset of 
the necessary software, and by the fact that Internet connectivity involved financial costs. 
 

5.2.3 Students and instructors 
In this section the characteristics of the student intake and the instructor team are summarised. 
Most students of the ISM1 course (1996-97: 69%) enter the curriculum directly after finishing 
secondary school aged between 18 and 20 years (Peters, 1999). The gender distribution showed 
a majority of females (1996-97: 78%). The computer literacy of the students on entry in 1996 
was low with 60% of the students indicating they had no prior experience with the Web (Van 
der Veen, 2001). To meet the different levels of computer literacy, the faculty offered the 
students a basic introduction to text processing, presentation software, Web-browsers and e-
mail.  
 
The instructor team was made up of three scientific and three technical-staff members 
(Appendix 2). The role of the technical support staff of the multimedia lab was to help students 
with the use of software packages that they were expected to use in the production of their 
deliverables. Teaching assistants were assigned to support the instructor team in maintaining 
the Web site and supporting the groups when they encountered technical problems. Due to the 
fact that many skills were involved, the instructor tasks were mostly divided according to the 
specialisation and skills of each staff member. Course progress was discussed at staff meetings. 
 

5.2.4  Telematic support in the first cycle (1996-97) 
All course-related information from instructors, but also the products of the groups, was 
organised and made accessible via a Web site that was specifically designed for this course 
(Collis & Gervedink Nijhuis, 2000). Figure 5.2 shows the opening screen of the 1996-97 Web 
site of the ISM1 course (http://projects.edte.utwente.nl/ism/ism1-96/home.htm). The opening 

http://projects.edte.utwente.nl/ism/ism1-96/home.htm
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screen shows short news messages, links to course objectives, links to the three consecutive 
projects of the course, and links to a number of "Centers" that were used to organise the course 
materials, including group products.  
 

 
Figure 5.2 Home page of the ISM1 course (1996-97).  

 
The icons in the fixed menu on the left side of the screen (Figure 5.2) gave access to the 
"Centers" that for each of the three projects were filled with information relevant to that 
project. Planning information for the course was placed in the roster located in the “Week-by-
Week” Center (Collis, & Gervedink Nijhuis, 2001). The "Group Center" connected to a 
planning page per group, linking task descriptions, status information, and approved 
deliverables, see Figure 5.3. 
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Planning group 1 
Last update: 11-3-97  

Task Person responsible Planned to be 
ready by Status 

Contact institution/company Manager 19-12-96  Done 
Visit institution/company Manager 15-1-97  Done 
Synopsis Manager  17-1-97 Final version 
Scenario, final version  Manager 22-1-97 Final version 
Storyboard Manager  24-1-97 Accepted, Week 8 
Appointment with Contact Person 
for taking pictures  Image Specialist 24-1-97 Done 

Camera Procedures Image Specialist  24-1-97 Done 

Plan interactive site Interactive Specialist 24-1-97 Done, structure 
planning  

Record Audio Audio Specialist  7-2-97 Done 
Edit audio Audio Specialist  28-2-97 Final audio 
Adjust pictures Image Specialist  28-2-97 Final images 
Develop WWW site Interactive Specialist  28-2-97 Homepage 
Create Quicktime movie Audio Specialist 28-2-97  - 

Formative evaluation (preliminary) Course Team Week 9 Feedback (from 
Course Team) 

Formative evaluation, own group, 
and revisions Manager 7-3-97 Comments (from 

yourselves) 
Formative evaluation, other groups, 
and revisions Manager 7-3-97 Feedback (from other 

groups) 
Logbook, group Manager 7-3-97 - 

Figure 5.3 Web-based planning table (1996-97).  

 
The table shown in Figure 5.3 is an example of one of the telematic support options described 
in Section 3.2.1: a Web-based planning table. In this particular instance of the Web-based 
planning table, the instructors were in charge of preparing and maintaining the tables for each 
of the groups. This maintenance task included making the hyperlinks work for the deliverables 
of all groups. The teaching assistants helped the instructors on this task. Detailed descriptions 
of the design of the first ISM1 Web site can be found in (Collis & Breman, 1997). 
 

5.2.5 Multimedia Design Teams: Cycle 1 investigation (1996-97) 
The goals for the investigation of the first cycle of the case study were twofold. First the aim 
was to collect information about the problems instructors and students were experiencing in the 
ISM1 course, in particular with planning, operationalisation and monitoring aspects of the 
course. Secondly opinions on the advantages and disadvantages of the Web-based planning 
table were collected both from the student perspective and the instructor perspective. This 
section presents the case study specific research questions for the 1996-97 course cycle.  
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The following questions were posed: 
 
Question 1: What problems are students and instructors experiencing, in particular with 
the planning, operationalisation and monitoring of their teamwork? 
 
The list of twelve problems found in Chapter 2 was used as a checklist to see which of these 
occurred in this case study. The preliminary inventory (shown in Table 5.3) had already 
confirmed that a number of problems found in Chapter 2 were occurring in this case study. The 
outcome of this question is presented as an update of this inventory (see Table 5.9). 
 
Question 2: Was the “Web-based planning table” option helpful for students and instructors? 
 
The Web-based planning table was used in the 1996-97 course cycle (Figure 5.3). An 
evaluation was conducted to determine the extent to which this support solved these problems. 
For each of the problems with planning, operationalisation and monitoring the contribution of 
the telematic support will be evaluated (Table 5.9). The outcome of Question 2 is then 
discussed in Section 5.4.2.  
 

5.2.6 Information sources for the 1996-97 evaluation 
As part of the data triangulation strategy (see Section 4.1) multiple information sources were 
used in the 1996-97 evaluation: 
 
Student questionnaires - Data were collected by means of student questionnaires (Appendix 3), 
which were filled in during each of the three projects in the 1996-97 course (Table 5.5). See 
Appendix 4 for the frequency tables of these questions.  
 

Table 5.5 Data-collection scheme for the ISM1 student questionnaires (1996-97). 

Questionnaires 
1996-97 

Year & week number 
 

Response 
Number of students = 72 

Project 1 1996 week 47 71 
Project 2 1997 week 11 66 
Project 3 1997 week 24 58 

 
The student questionnaires were filled in by the students in the lecture room directly after 
receiving the questionnaires in order to ensure a high response rate and improved validity.  
 
Student and instructor interviews - A group of graduate students interviewed three student 
managers and two instructors of this course cycle. The interview sessions were recorded on an 
audio-cassette, transcribed, and summarised (Vermetten, Gerritsen, Schopbarteld, te Beest, & 
van der Kleij, 1997). In addition the researcher discussed course issues with the instructors 
individually and attended instructor meetings. 
 
Instructor publications – A publication in which the instructors reflected upon the course was 
analysed for planning, operationalisation and monitoring aspects (Collis, Andernach & van 
Diepen, 1997). Furthermore, one of the instructors formulated a report with attention points at 
the end of this course cycle (Verhagen, 1997), which was then discussed at an instructor 
meeting.  
 
Managers' report - After Project 2 the student managers of the groups put together a list of 
recommendations which they sent to the instructor team.  
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Task analysis - To measure efficiency gains relating to monitoring tasks, a first-order estimate 
was made by counting the number of basic actions such as mouse clicks and keystrokes for the 
task of checking if all seven groups had delivered a certain deliverable. For a description of this 
method see also Section 4.5.5. 
 
Table 5.6 gives an overview of the sources which were used to address each of the two case 
study specific research questions of the 1996-97 cycle of the "Multimedia Design Teams" case. 
The presentation of the results will address in detail which sources and specific questionnaire 
items were used (Section 5.3).  
 

Table 5.6 Case specific reserch questions and information sources (1996-97). 

Questions (1996-97) Perspective Information sources 

Student Student interviews 
Questionnaires 
Manager report 

1 What problems are students and 
instructors experiencing, in particular 
with the planning, operationalisation 
and monitoring of their teamwork? 

Instructor Instructor interviews 
Publications 
Instructor report 

Student Questionnaires  
Student interviews 

2 Was the “Web-based planning table” 
option helpful for students and 
instructors? 

Instructor Instructor interviews 
Task analysis 

 
 

5.3  Results of the 1996-97 cycle-1 evaluation 
 
The evaluation results of the first cycle (1996-97) of the "Multimedia Design Teams" case with 
respect to the planning, operationalisation and monitoring problems are presented in this 
section starting with the student perspective (Section 5.3.1). Next the outcomes related to the 
instructor perspective are given (Section 5.3.2).  
 

5.3.1 Student perspective 
Results with respect to the reported problems of students, and the usefulness of the Web-based 
planning table for their purposes are presented in this section. The list of twelve problems 
found in Chapter 2 is used to see which of these problems was found in the "Multimedia 
Design Teams" case study.  
 
Problem 1:  Groups do not have a clear picture of what is expected of them - Students could 
find task instructions on the Web site. The "Week-by-Week Centre" contained weekly 
instructions on how to proceed with their projects. In addition, instructions were also published 
via the "Specialist Centre" and the Web-based planning table in the "Group Centre". Students 
responded differently to this. Of the three interviewed student managers (Vermetten, et al, 
1997), one student was satisfied with the planning via the course site, stating (translated):  
 

“Planning of tasks has been improved. For each task it was indicated precisely 
what everyone had to do. The course site was clear … at the start, there was a 
bit of learning to find out how it was organised.” 
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Another student who was not satisfied with the way instructions were published, and reported 
having difficulty finding the instructions:  
 

"Every week you had to search the site for tasks which could have been 
published on any page. … It would have been helpful if tasks were published 
somewhat earlier on the site. I did not have a good overview of the assignment. 
Every time new tasks were added." 

 
Via the managers' report, the managers asked the instructors for the timely delivery of 
information and assignments. Each week instructions were published by the instructors, which 
were then printed by each group manager in preparation for the group session. The managers 
would have preferred to have these instructions more in advance of the group sessions. Two of 
the three interviewed students would have preferred the instructions on roles and on how to 
execute tasks to be less strict. 
 
In the student questionnaire students were asked whether or not they found the "Group Centre", 
which holds the Web-based planning table, helpful (Item 18, Appendix 4). In Project 3 (1996-
97) the opinions differed. The same percentage (32%) was found for students scoring agreed 
(scoring 4 or 5 on the 5-point scale) as disagreed (scoring 1 or 2) with the helpfulness of the 
"Group Centre". The Web-based planning table (Figure 5.3) also showed information on the 
status of deliverables. The students however did not find that they could easily see their group's 
progress as only 21% agreed with having a good view on progress (Item 19, Appendix 4).  
 
Problem 3: Groups have problems with organising work between meetings - Two of the three 
students interviewed indicated that their groups were having difficulty meshing all activities to 
one another (Vermetten, et al, 1997). Previous researchers (Breman & Carleer, 1997) had also 
observed that groups were not properly updating each other during their group meetings.  
 
Problem 4: Groups have problems with access to deliverables and comments - Students 
reported on an open response item in the student questionnaire (Item 36, Appendix 3) that they 
would like to have instantaneous access to deliverables and comments, as these were only 
available to the student who posted the deliverable via e-mail. Therefore other students had 
difficulty with access, and they did not know what the status of their work was. In the student 
interviews (Vermetten, et al, 1997), the students indicated that they sometimes had a long wait 
before receiving feedback and having their deliverables linked to the Web-based planning table 
(see also Problem 12). As a result it was difficult for the group manager (and other group 
members) to be sure about who had submitted something. Another student interview revealed 
that the students could access their group deliverables via the available server directories 
within the faculty's local network.  
 
Problem 5: Group members do not take a fair share of the work - Questionnaire results 
indicated that the majority of the students agreed (or strongly agreed) that a good division of 
tasks in their group had occurred (Item 1, Table 5.7). However there was no majority of 
students who thought that all group members' efforts were comparable (Item 2, Table 5.7), 
indicating that this problem was still present in 1996-97 as it had been before Cycle 1 of the 
case study (Table 5.3).  
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Table 5.7 Agreement with statements on group aspects (1996-97). 

 
Percentages of agreement 
(score= 4 & score= 5)  
Item numbers refer to Appendix 4 

Project 1 Project 2 Project 3 

1 My group has a good division of tasks (Item 
2). 55% 65% 63% 

2 The efforts of each group member on the 
project work are comparable (Item 3). 35% 34% 43% 

3 The communication between group members 
is sufficient (Item 1). 68% 57% 52% 

 
 
Problem 6: Instructors lack overview of the progress of groups - The student managers who 
had to fill in logbook forms reported that they felt unsure about this way of reporting progress. 
The student managers felt unsure what they should and what they should not report, in 
particular as their own assessment was involved. The following (translated) quotation comes 
from the managers' report: 
 

"…Because we were told that progress reporting would be part of the assessment 
of the managers, we are less inclined to report objectively about the course of 
events…" 

 
See also Section 5.3.2 for the instructors' perspective. 
 
Problem 7: Different instructors treat groups in different ways - One student referred to staff 
members not coordinating their work on the course properly (Vermetten, et al, 1997). No 
further reports on this problem in 1996-97. 
 
Problem 9: Students have limited awareness of other group members - This was not a problem 
in this case study as the groups could meet on a regular basis during at least one morning or 
afternoon scheduled for ISM1 teamwork. In addition, students were able to meet on other 
occasions related to parallel courses or otherwise.  
 
Problem 10: Conflicts arise due to poor communication - The majority of the students were 
satisfied with the communication within their group. The results of the student questionnaire 
(Item 3, Table 5.7) show that throughout the three projects of the first cycle, the majority of 
students agreed with the statement that group communication was sufficient between group 
members. Clearly e-mail was not part of their course-related communication pattern; see the 
questionnaire results (Item 16, Appendix 4). 
 
Problem 11: Students do not start using telematic support tools - This problem was not 
reported. The use of the necessary telematic support tools and software was compulsory.  
 
Problem 12: Groups have to wait too long for instructor and peer comments - From the 
managers' report it became clear that the groups were sometimes working on the next product 
before feedback on previous deliverables was received. The following (translated) quotation 
from their report illustrates this problem:  
 

"First of all we were supposed to write a synopsis, followed by a scenario and a 
storyboard. Only when these were ready, were we supposed to start the 
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production phase. However, in reality we had to wait too long for feedback on 
several products, so that we could not adhere to the original planning. 
Therefore, the production phase was underway before the storyboard or even the 
scenario was finalised." 

 
From one of the interviewed students (Vermetten, et al, 1997) comes the following (translated) 
quotation, illustrating the problems that she was having with the Web-based planning table: 
 

“You could not see if somebody had submitted something, … only when the 
deliverable was approved, which could take weeks, did it become visible to us.”   

 
The combination of delayed feedback and the decision not to link deliverables to the table until 
approval had been given resulted in a long throughput time. Students had to organise access to 
their group deliverables in alternative ways; see also Problem 4.  
 

5.3.2  Instructor perspective 
This section reports on the same topics as the previous section, but now using the instructor 
viewpoint. First the problems found are given. Next the outcomes related to the usefulness of 
the Web-based planning table in cycle 1 of the "Multimedia Design Teams" case are presented.  
 
Problem 1: Groups do not have a clear picture of what is expected of them - The instructor 
report (Verhagen, 1997) indicated that the instructors felt that there was a tension between 
students who wanted to be told exactly what to do and the goal of self-responsibility for 
learning which is at the heart of project-oriented learning: 
 

"..What makes it difficult is that first-year students tend to behave like 
schoolchildren. Clearly developing their own self-responsibility is not an easy 
process."   

 
From the instructor interviews (Vermetten, et al, 1997) it was concluded that the table 
representation was easy to build and implement for the small number of groups (seven) in the 
ISM1 course. Web-based planning tables were prepared in advance for each group in an 
efficient way. However, maintaining these separate Web-based planning tables for each group 
was time-consuming, and prone to errors and delays. With larger numbers of groups, the 
instructors were of the opinion that building and maintaining separate group tables by hand 
would not be feasible (Collis & Gervedink Nijhuis, 2000).  
 
Problem 4: Groups have problems with access to deliverables and comments - From one of the 
publications (Collis, Andernach, & van Diepen, 1997) it is clear that offering group archive 
options was recognised by the instructors as an important contribution to building a "group 
memory" that can help group members to have a shared view on notes, partial products and 
other project management related information. For the ISM1 course access to server areas and 
communication facilities was preferred over shared-workspace facilities such as BSCW 
(http://bscw.gmd.de).  
 
Problem 6: Instructors lack overview of the progress of groups - From the instructor interviews 
(Vermetten, et al, 1997) it was clear that this problem was not yet solved in two respects: the 
progress overview provided by the Web-based planning table was not always up-to-date, and 
the procedure for checking progress was not efficient.  
 

http://bscw.gmd.de/
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The delays both in commenting and in linking products and comments to the Web-based 
planning table resulted sometimes in the situation that the instructors were not aware of how 
each group was progressing until teaching assistants had uploaded and linked group 
deliverables and instructor comments to the table. To fill this information gap, instructors had 
to communicate with each other in other ways. The need to do so was based on the instructors' 
opinions that they were to some extent responsible for keeping the momentum in the group 
work and thus they needed progress information. This is illustrated by the following 
(translated) quotation from an instructor of the course:  
 

"The present situation is characterised by giving freedom. However some coaching 
is involved, because each week the Web site contained instructions about what 
should be done in that week. Whether groups did comply or not with these 
instructions was up to them to some extent. Formally we were not monitoring that 
closely, but in practise you try to ensure that groups make progress. In the end 
when students do not finish their work, the instructors are held responsible." 

 
The logistical problems that occurred in the information flow and the lack of up-to-date status 
information is illustrated by the following quotation of another instructor: 
 

"…Have they turned in what they're supposed to? If it's not there, I can intervene. I 
also need to be able to check why it's not on the site yet; have the students already 
handed it in, but has someone, like [mentions another instructor], not put it on the 
site yet? That takes up a lot of my time right now, I have to physically go to the 
people involved and ask where the report is. And it's annoying to the students if I go 
to them to ask "Where's that report?" when they've already turned it in. " 

 
The quotation also illustrates the instructor's perception that monitoring work could be 
performed more efficiently. In the interview it was indicated that monitoring of progress of the 
groups was in need of a more efficient solution. For example, in order to check if a certain 
deliverable was approved and available through the course site for all seven groups, the 
instructor had to perform 30 basic actions assuming that a browser was already active (see 
Table 5.8).  
 

Table 5.8 Counting basic actions for progress monitoring (1996-97). 

Basic actions needed for progress monitoring of all groups 
1.  Go to the favourites/bookmarks of the browser. 
2.  Choose the course site. 
3.  Choose the group centre from the menu. 
4.  Choose planning page group 1. 
5.  Scroll down to the table row of interest. 
6.  Click on the deliverable link and see if the product is there. 
    … Repeating steps 3-6 for each group … 
27. Choose the group centre from the menu. 
28. Choose planning page group 7. 
29. Scroll down to the table row of interest. 
30. Click on the deliverable link and see if the product is there. 
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In parallel to the Web-based planning table procedure, the managers were asked to fill in 
logbook forms in order to provide the instructors with progress information, or as one of the 
instructors stated (Vermetten, et al, 1997): 
 

".. I make a form, try to make it as clear as possible what they're supposed to fill 
in … it gets sent to one of the student-assistants, they put it in HTML and put it in 
the site. Mainly I want the students to know that I'm paying attention to what they 
do, and I want to see when there are problems…" 

 
In the logistical chain described in this quotation there are possibilities for delays and errors. 
 
Problem 7: Different instructors treat groups in different ways. In the report of attention points 
(Verhagen, 1997) feedback templates were proposed merely in the context of the need for more 
efficient operationalisation of commenting tasks, and not so much as a means for harmonising 
the feedback of the instructors. 
 
Problem 8: Instructors have difficulties to continue their work at a distance. As the course 
Web site files were stored on server directories only accessible via the local network, it was 
clear that working at a distance was cumbersome. This was a relevant problem for instructors 
when travelling abroad.   
 
Problem 12: Groups have to wait too long for instructor and peer comments - The report of 
attention points (Verhagen, 1997) and one of the instructor interviews (Vermetten, et al, 1997) 
indicated that the course was very time consuming as it required a lot of commenting effort.  
 
The next section summarises and discusses the findings, combining the student and instructor 
perspectives, and compiles the information with respect to the appreciation of the Web-based 
planning table as this part of the course site relates to the planning, operationalisation and 
monitoring problems that were investigated. 
 

5.4  Summary and discussion of the results (1996-97) 
 
In this section the outcomes of the evaluation of the first cycle of the "Multimedia Design 
Teams" case are discussed. First a summary is given of the planning, operationalisation and 
monitoring problems found both for students and instructors (Section 5.4.1). Secondly, in 
relation to the second case study specific research question, the helpfulness of the "Web-based 
planning table" option used in this cycle is discussed (Section 5.4.2). The final section (Section 
5.4.3) describes the transition to the "workflow" solution in the second cycle (1997-98) of the 
course. 
 

5.4.1 Case Question 1: Planning, operationalisation & monitoring problems. 
In relation to planning, operationalisation and monitoring problems, the evaluation of the first 
cycle reflected the problems that occurred in this group-based learning setting. The problems 
found can be grouped into three clusters, of which the first cluster relates to planning aspects. 
The second cluster comprises the operationalisation problems that deal with the management of 
group deliverables and feedback given by the instructors. Thirdly a cluster of problems is 
found relating to the monitoring of progress. Table 5.9 summarises the problems found during 
this cycle and updates the list of problems in this case study (presented first in Table 5.3). 
 
Planning aspects - The students were well aware of the kind of product they had to design and 
build (Problem 1). The full details about how to get to the end product were not available from 
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the start, but handed out on a weekly basis. This is helpful in the sense that students at the start 
are probably not able to read and absorb many details about tools and tasks that do not make 
sense yet. The drawback is that it reduces the group responsibility for planning their work and 
meeting their own deadlines. The instructors recognised that this issue should be addressed, 
and planned a scaffolding strategy that would give the groups more responsibility towards the 
end of the series of three projects (Winnips, 2001). Part of the problem with knowing what to 
do next (Problem 1, Table 5.9) was caused by the fact that the instructions were found in 
different parts of the Web site. Some instructions were linked to the Web-based planning table, 
other instructions were found in the Week-by-Week Center. Streamlining the structure and user 
interface of the course Web site was arranged for the next (1997-98) cycle of the course in 
order to take away some of the difficulties students reported with respect to finding out what to 
do (van Rennes & Collis, 1998). Furthermore, the managers of the groups urged the instructors 
to post the detailed planning earlier, so that they could better prepare for their group meetings 
(Problems 1 & 3, Table 5.9). 
 

Table 5.9 Problems in planning, operationalisation and monitoring (1996-97). 

Problems  
Item numbers correspond to Table 2.4 

Findings (1996-97) 

1 Groups do not have a clear picture of 
what is expected of them. 

Weekly tasks were sometimes unclear due to late delivery, 
and receiving instructions via different parts of the Web site. 

3 Groups have problems with organising 
work between meetings. 

Groups lacked awareness of who was doing what. Managers 
had problems when preparing group meetings. 

4 Groups have problems with access to 
deliverables and comments. 

Problems with access to deliverables that were not yet 
approved.  

5 Group members do not take a fair share of 
the work. 

Students did not think that each group member's effort was 
comparable.  

6 Instructors lack overview of the progress 
of groups. 

Logistical problems with deliverables, and delays in 
feedback resulted in poor overview of progress by instructor 
team. 

7 Different instructors treat groups in 
different ways. 

Fewer problems were reported with harmonising compared 
to 1995-96. Instructors considered further specialisation.   

8 Instructors have difficulties to continue 
their work at a distance. 

Travelling instructor(s) have difficulties as files could not be 
uploaded to server directories. 

12 Groups have to wait too long for 
instructor and peer comments. 

Feedback delays due to instructor load problems. Problems 
were found in the logistics of deliverables and comments. 

 
 
Operationalisation (management of deliverables and feedback) - The instructors were not 
satisfied with the management of feedback (Problems 6 & 12, Table 5.9). The throughput time 
from delivery to hyperlinking via the Web site after final approval had too many steps, and 
introduced delays. The instructors would have liked to be able to see at any instant what the 
status of a certain deliverable was ('waiting for commenting', 'to be revised', 'approved'). For 
this the instructors needed an improved overview of progress (Problem 6). Students lacked 
access to the deliverables and comments (Problem 4). Because of the length of the whole 
process from delivery of group products, through commenting by instructors and finally 
linking the products to the course Web site, the group deliverables were sometimes not 
available to most group members. Comments from instructors were sometimes received late 
(Problem 12), so that the groups had already done some work in the next phase. The groups 
then had to readjust their approach according to the received comments (if required), or they 
had to decide to ignore the comments to some extent. Some students reported to have received 



5 Multimedia Design Teams  

106 

contradictory comments from the instructors (Problem 7). The instructors recognised that either 
they had to rearrange commenting tasks, so that the same instructor would perform consecutive 
commenting, or the commenting style would need harmonisation. For harmonisation it would 
be helpful if instructors had easy access to the comments that a group had received so far. To 
some extent this was possible through the Web-based planning table, which contained links to 
some of the comments. Furthermore, improved uploading facilities  were needed by instructors 
when working at a distance (Problem 8).  
 
Monitoring - The need for monitoring of the status of separate deliverables per group has 
already been mentioned in the previous paragraph. In addition the instructors need information 
on the progress of all groups (Problem 6). This information could also be made available to the 
managers of the groups so that they could raise awareness of their fellow group members with 
respect to the progress they had made, and perhaps the urgency to deliver some product 
(Problem 1).  
 
In conclusion, most of the problems that were found previously (Table 5.3) remained valid to 
some extent in the 1996-97 cycle of this course after the Web-based planning table was 
introduced. However, besides the attention given to the problems in the course, it is worth 
noting that at the same time scores for "satisfaction with the learning results" and "enjoying the 
course" remained high (Items 9 & 12, Appendix 4). The evaluation outcomes with respect to 
the Web-based planning table in the 1996-97 cycle are described in the next section.  
 

5.4.2 Case Question 2: Helpfulness of the Web-based planning table. 
The advantages found in the use of the Web-based planning table solution were as follows. 
First it was found that the web-based planning table was easy to implement. Second some 
students reported that their view of what the project was about was improved through the Web-
based planning table (see Problem 1, Section 5.3.1). For the instructors the Web-based 
planning table was a helpful tool for publishing the main steps in the project. Also the table 
helped to organise task instructions, approved deliverables, and some of the feedback 
comments, which were linked to the table of each group. 
 
The users also reported many disadvantages. Despite the improved overview for some, the 
planning table failed to give most students a clear view of their group's progress as only 21% of 
the students agreed with this issue on the student questionnaire (scoring 4 or 5 on Item 19, 
Appendix 4). The decision had been made to link group deliverables to the Web-based 
planning table only after approval. However this meant that, apart from the student that 
submitted the deliverable, other group members lacked awareness of the status of the 
deliverable, and could not access that deliverable until final approval. This forced the groups to 
organise other means of information exchange within the group. In the meantime, the 
hyperlinks in the table were already presented, but not yet active until the deliverable was in 
place. This resulted in some confusion, with students attempting to access the deliverable 
before the link was active.  
 
For the instructors, the solution did not provide helpful information on the progress of the 
groups. Besides lack of an automated status report, this is also caused by the chosen table 
format forcing instructors to check each group's Web-based planning table separately. This 
procedure then resulted in 30 mouse clicks for checking the progress of all groups on a given 
submission (Table 5.6).  
 
Also with regard to this lack of progress overview by the instructors, it can be concluded that 
the chain of submitting, reviewing, (resubmission of improved product), approval, and linking 
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to the Web-based planning table was long and involved different persons. At many points it 
was therefore not clear what the actual progress of each group was. Students were submitting 
deliverables to individual instructors. If the deliverable of a certain group was not linked, there 
could be several explanations for that, namely:  
 

• The group had not yet submitted a deliverable,  
• The instructor had not yet commented the deliverable,  
• The group had not yet revised the deliverable as requested by the instructor,  
• The teaching assistant had not yet uploaded the deliverable, or  
• Something had gone wrong when uploading the file, for instance due to a mismatch 

between the hyperlink specification and the filename of the deliverable.  
 
As part of the course design, Project 2 and Project 3 involved many group deliverables to be 
commented upon by the instructors. This was meant to be helpful for the groups in progressing 
in their own production plan, but caused delays in the feedback as reported by the students who 
perceived long throughput times for their deliverables. This throughput time was the sum of the 
delays caused by late feedback and by the logistical procedure. The overload for some of the 
instructors who could not finish their feedback within the planned time-slot was a problem. 
This was an inherent problem of course design, which naturally could not be solved through 
telematic support.  
 
Given these specific results some generic aspects of the Web-based planning tables can be 
derived, and some alternatives will be discussed in order to illustrate that a Web-based 
planning table can also be implemented differently without claiming that these alternatives 
would solve all remaining problems. Generic aspects found in the first cycle of the 
"Multimedia Design Teams" case study are:  
  

• The Web-based planning table format does not require automation expertise and is 
therefore easy to implement in small-scale educational settings in which users have 
access to Web server directories. 

 
• By publishing the planning tables and the linked information, access via the Web is 

enabled. This gives the students and instructors a flexible way of accessing the 
information any time and anyplace. However the information is open for others as 
well, which can be a drawback for reasons of copyright and of privacy. 

 
• The non-automated character of this telematic support option makes it prone to errors 

and delays.  
 
In retrospect some alternative approaches would have made the Web-based planning table a 
more convenient solution for the students and instructors.  
 

• If the Web-based planning table had been used to link deliverables at the time of 
submission, this would have helped other persons than the person submitting, and the 
addressee. As a result Web access to the deliverables would have been realised earlier. 
Also progress overview would have been improved because everyone could check if 
the deliverable was submitted. A drawback of this solution is that poor deliverables 
are published on the Web prematurely. 

 
• It should be noted that the instructor appreciation for the Web-based planning table 

was based on an implementation in which they had to use the groups' view on the 
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data, instead of having a dedicated instructor view on the data. A separate instructor 
table consisting of a matrix with group-rows, and product-columns would facilitate 
instructors. Moreover, if the cells in such a table were to indicate the product status 
and give access to the deliverable, this would make progress checking much easier 
(Vermetten, et al, 1997).  

 
Based on this analysis, a transition to other telematic support options was made for the second 
cycle (1997-98) of the ISM1 course. This is discussed in Section 5.4.3. 
 

5.4.3  Transition to workflow support 
As a result of the problems found in the 1996-97 cycle of the course adaptations were made to 
the instructional design and organisation of the course. With respect to the telematic support, 
an alternative to Web-based planning tables was sought which would address the shortcomings 
of this technique which had emerged from the evaluation of the first cycle (1996-97). 
Examination of the problems and consideration of available solutions suggested two 
appropriate approaches. The first option was the workflow approach, which was found to 
address many of the needs identified (see Table 3.4), the other option being a tailor-made Web 
application which would use databases to automatically generate both group task and progress 
tables, as well as tables designed to give instructors information on status of deliverables and 
group progress. For the latter alternative, a preliminary design of functionality and user 
interfaces was undertaken (Vermetten, et al, 1997). However, the workflow support option was 
selected for the next year's course cycle (1997-98), as use of the workflow paradigm and 
existing commercial tool support was judged to be more generic and more easily transferable to 
other courses. 
 

5.5 Multimedia Design Teams: The second cycle (1997-98A) 
 
During the second cycle, three group projects were again planned for the students. During the 
first project no change was introduced with respect to the telematic support for planning, 
operationalisation and monitoring. That is to say, the Web-based planning table from Cycle 1 
was used again while the new solution was developed. During this period a workflow solution 
was designed that was first used during the second project (described as 1997-98A). Workflow 
software was then integrated into the existing Web site in order to fulfil the needs identified in 
Section 5.4. The way the workflow support was used is described below (Section 5.5). The 
results of the workflow investigation in Project 2 (1997-98A) are presented in Section 5.6 and 
discussed in Section 5.7. The implementation of workflow was then adjusted to overcome 
some of the drawbacks that were found. The set up and results of the adapted workflow 
implementation in Project 3 (described as 1997-98B) are described in Sections 5.8-5.10. 
Interpretations of the results of this workflow year of the case study are then given in Section 
5.11. 
 

5.5.1  Adaptations in the educational setting (1997-98) 
As a result of the evaluation efforts of the previous year, a number of changes were 
implemented in the 1997-98 cycle of the course. The main changes in relation to planning, 
operationalisation and monitoring are as follows.  
 
1. Various deliverables were defined in the design process in order to give students a better 

view of what was expected of them in the design of a multimedia product (Collis & 
Gervedink Nijhuis, 2000). 
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2. From the second project onwards the managers were prepared for their manager role by 
being given instructions on how to run a session with their project groups. With respect to 
proper operationalisation of their plans for the group, it was suggested they start each 
session with a briefing (Figure 5.4), in order to monitor progress and to divide the work to 
be done. At the end of the sessions they were asked to debrief the group in order to check 
progress, and to have a shared understanding of progress and work still to be done.  

 

 
Figure 5.4 Multimedia Design Team briefing at the start of an afternoon session. 
(Photo: Dolf Heiligers). 

 
3. Workflow was introduced and was used for the second and third projects in the ISM1 

course. The development of this telematic support option is described in Section 5.5.2. The 
Web-based planning table stayed in place, in parallel to the workflow solution, so as to 
have a back up in case the workflow solution were to fail during the course. 

 
4. There were some changes in the instructor team, see Appendix 2.  
 
5. The topics of the group assignments were changed, but there was no change in the type of 

products the groups had to make (see Table 5.4), that is designing, producing and 
evaluating Web sites for different target groups. 

 
6. There were some changes in software and tools (Appendix 1). Furthermore, the mixture of 

PCs and Apple computers students could use at the faculty was changed into a setting with 
upgraded PCs only.   

 
The development of the workflow support is described in the next section. 
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5.5.2 Development of the telematic support option workflow 
The workflow software used (Livelink: http://www.opentext.com) was selected because of its 
ease of integration with the course Web site, and its general properties that seemed to enable 
the implementation of the planning, operationalisation and monitoring features that were 
needed such as up-to-date task lists, status overviews and automated information routing (see 
also Table 3.4) (Van der Veen, Collis, & Jones, 1998).  
 
The period of the first project of 1997-98 was used to implement the workflow solution and to 
discuss this implementation with the instructors. The first task in implementing the workflow 
solution was to specify the top-level tasks of the multimedia design project (Project 2, 1997-
98) in the form of a workflow. This is done in Livelink by creating an activity diagram (Section 
4.6.3), which gives a visualisation of the workflow. The resulting activity diagram shows the 
major project steps (design, production and evaluation) and is shown in Figure 5.5.  
  

 
Figure 5.5 The main workflow visualising the group-based work (1997-98A).  

 
The workflow starts with a start symbol (the traffic-light icon), after which comes the first 
activity where the instructors define the group's topic. The next activities in the workflow are 
design, production (including some implementation) and evaluation of the multimedia product. 
(The 'generic' workflow has to be instantiated for each group hence the phases are labelled also 
by the name of the group). These top-level activities hide a great deal of detail; this detail is 
elaborated by specifying sub-flows. Thus the top-level activity diagram gives a clear overview 
of the whole process and zooming in on a sub-flow gives the next lower level of detail. Each 
phase of the project depicted in Figure 5.5 has a sub-flow that describes the activities in more 
detail.  
 
‘Milestones’ can be set to break down the work into prescribed time periods each representing 
a segment of work at the end of which some goal should have been achieved (see the 
'milestone' icon at the right-hand end of the flow in Figure 5.5). The goal may be associated 
with completion of a deliverable. In between milestones the project groups are responsible for 
progress control. 
  
The design phase (Figure 5.6) precedes and prepares for the production phase. The major steps 
in the design phase are: an interview with an expert, creation of a synopsis, creation of a 
scenario and creation of the storyboard. 
 

http://www.opentext.com/
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Figure 5.6 Sub-workflow of the design phase (1997-98A).  

 
Inspection of the design-phase sub-flow in Figure 5.6 reveals that there are three evaluation 
points in this sub-flow leading to a return loop if approval is not given. (Note there is obviously 
potential for delay caused by repeated traversal of this loop, which could violate a critical path 
condition if one of the parties cannot meet its obligations.) 
 
In the production phase (see Figure 5.7) each group has to record audio sequences and digital 
photographs to be merged into a digital movie. Instructors organised specialist sessions to 
introduce the students to the software tools available for processing the audio and visual 
material. Parallel to these activities an instructional Web site was constructed. In the final step 
the movie was linked to the Web site. The parallel branches for audio, video and Web site 
production are shown in Figure 5.7. All had to be carried out by the group members with 
relevant specialist roles. During this phase no in-between feedback from the instructors was 
planned.  
 

 
Figure 5.7 Sub-workflow of the production phase (1997-98A).  

 
The evaluation phase (see Figure 5.8) starts with the self-evaluation of the group's product. 
Subsequently the groups evaluate each other's products. In Figure 5.8 Group 5 and Group 6 
perform a peer review of the products of Group 8. For this a structured evaluation format 
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(Collis & Meeuwsen, 1999) was used so that all relevant aspects were taken into consideration. 
After the peer reviews of their product the group could modify their product. The last 
branching shown in Figure 5.8 defines the group's final presentation and the instructor team's 
final evaluation of the group product.  
 

 
Figure 5.8 Sub-workflow of the evaluation phase (1997-98A).  

 
5.5.3  Workflow in action 

In order to get acquainted with the workflow software, at the start of the second project the 
instructors received a short individual introduction to this telematic support option by the 
researcher who gave a guided tour of the workflow components of the Web site. For the 
students, the manager specialist session at the start of the second project was used to give a 20-
minute demonstration of the workflow component of the Web site and an explanation of what 
was expected of the managers. Furthermore during the first session, the researcher was 
available for assistance with the workflow tool if needed.  
 
For the most part the students conducted their project work using computers in the faculty 
computer rooms. If they wished, they could also work at any computer with a browser, since 
no special client software was needed in order to use the workflow tool. The way of working 
was as follows: the students (usually the group managers) examined the "Inbox" to check if 
there were any tasks to perform. After completing a task, any resulting deliverables were added 
to the workflow, any comments were entered and the workflow was sent on. In the next step 
instructors checked the Inbox for tasks. Figure 5.9 shows a part of the screen inside the browser 
window.  
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Figure 5.9 Workflow inbox as seen by the instructors, showing four tasks. 

 
The task list in the left column of Figure 5.9 lists four tasks waiting to be picked up by the 
instructors. In this example the instructors are supposed to assess one of the design phase 
deliverables, the 'synopsis'. When one instructor opens a task, this task is immediately removed 
from the “Inbox” of the other instructors, thus preventing them from accidentally working on 
the same deliverable. The second column in Figure 5.9 shows the status of the task ("ok"). The 
next column shows the due date set for the assessment tasks. After assessing the group 
deliverable, the instructor adds comments or a feedback file, and sends the workflow back to 
the student group. The growing collection of deliverables, feedback files, and comments is 
called a workpackage. 
 
The Status attribute allows students to see if their group is doing well. For the instructors Status 
is the place to check the progress of all groups. The part of the browser window depicted in 
Figure 5.10 shows a situation in which some groups have delivered on time, whereas other 
groups are late (see the first column on the left in Figure 5.10). 
  

 
Figure 5.10 Part of the screen giving the instructors an overview of the group's status.  
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The workflow tool used (Livelink) always offers access to the deliverables (see Figure 5.11). 
The deliverables are available through Inbox and Status. The access option through Status is 
necessary as otherwise project documents are out of reach for groups during feedback steps as 
the workflow at that moment resides in the instructor's Inbox only.  
 

 
Figure 5.11 Workpackage containing group deliverables and instructor comments. 

 
The next section explains the technical configuration that was used for the implementation of 
the workflow.  
 

5.5.4 Technical configuration of the workflow application 
In this investigation the workflows were delivered from a dedicated workflow server over the 
Internet with the Opentext Livelink Intranet server software (http://www.opentext.com) running 
on top of an MS SQL database on the NT server, see Figure 5.12 (Van der Veen, Jones, & 
Collis, 2000).  
  
 
 

http://www.opentext.com/
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Figure 5.12 Architecture integrating the course site and the workflow. 
 
 
Livelink generates on the fly HTML-pages utilising stored database information and giving 
access to project documents and other files. The HTML pages are then handled by the Web 
server (Web server 2, Figure 5.12: Netscape Fasttrack). The graphical flows and the task 
instructions are entered using client software at the server’s location. For each workflow 
instance so-called audit trail information is stored automatically, enabling subsequent 
workflow analysis. Only the workflow part of Livelink Intranet was utilised in this 
investigation. The original course site was still handled by a different Web server (Web server 
1, Figure 5.13). 
 
The connection between the workflow and the other parts of the course site was made on the 
project management page that carried the group's Web-based planning table (Figure 5.13). By 
clicking on one of the two workflow icons, students could switch to the workflow inbox or 
workflow status. For each browser session one workflow login was required. To implement 
this, Livelink uses its own users and group administration (see Figure 5.12). 
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Figure 5.13 Web-based planning table and links to the workflow "Inbox" and "Status".  

 
5.5.5 Case study research questions (1997-98A) 

The case study specific research questions applied in the second year of this case refer to the 
workflow solution that was introduced in Project 2, 1997-98A. The first four questions relate to 
the issue of whether or not the introduction of the workflow solution helped solve some of the 
problems of the students and instructors which were identified in the first cycle (1996-97) of 
the course (Table 5.9). The goal of this investigation was to discover if the telematic support 
that was now in place (workflow in combination with the Web-based planning table) helped 
the students to know better what to do and to have a good overview of the progress of their 
group, hence the first two questions:  
 
Question 1: Does workflow help students so that they know better what to do compared to the 
Web-based planning table option? 
 
Question 2: Does the telematic support give students a good overview of group progress? 
 
For the instructors improving operationalisation with respect to the management of 
deliverables and feedback had high priority (Section 5.4.1). Improved management of 
deliverables and feedback would allow the instructors to monitor group progress more easily. 
For students operationalisation in terms of improved access to the deliverables and feedback 
comments was important:  
 
Question 3: Does workflow improve the management of deliverables and feedback? 
 
In addition to the management of deliverables and feedback, the instructors were in need of an 
efficient way to check the progress of all groups: 
 
Question 4: Does the workflow give instructors an improved overview of the progress of all 
groups? 
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In addition to addressing this question directly, the migration of workflow from business 
settings to educational settings was also considered, as well as the specific aspects of the 
workflow software that were used.  
Question 5: What advantages and disadvantages of the telematic support used may have 
influenced the case-study outcomes? 
 
Section 5.5.6 will now describe the evaluation methods that were applied to collect information 
that can help answer the questions raised. 
 

5.5.6  Evaluation methods 
To find the answers to the above questions, different evaluation methods were applied. This 
section describes the evaluation methods, instruments and analysis techniques applied in the 
1997-98A investigation. Table 5.10 gives an overview of how the outcomes of the different 
evaluation methods provided information to help answer the research questions.  
 

Table 5.10 Data triangulation for the workflow investigation (1997-98A). 
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1 Does workflow help students so that 
they know better what to do compared 
to the Web-based planning table 
option? 

      

 

2 Does the telematic support give 
students a good overview of group 
progress?       

 

3 Does workflow improve the 
management of deliverables and 
feedback? 

      

 

4 Does the workflow give instructors an 
improved overview of the progress of 
all groups? 

      

 

5 What positive or negative aspects of 
the telematic support used may have 
influenced the case study outcomes?       

 

 
 
Student questionnaires - Students filled in questionnaires several times during the second 
cycle to help answer these questions, using the same questions in each questionnaire and as in 
Cycle 1 in order to enable comparison across the years and across the projects that did or did 
not have the workflow support in place. Table 5.11 shows the collection scheme of the 
investigation during the 1997-98 cycle of the course. The questionnaire can be found in 
Appendix 3. Appendix 4 shows the frequency tables for those questions that are referred to in 
the presentation of the results (Section 5.6). 
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Table 5.11 Collection scheme for the student questionnaires (1997-98). 

1997-98 
  

Week Response 
Number of students = 62 

Remark 

Project 1 1997 - 43 59 No workflow 

1998 - 04 50 
Project 2 

1998 - 12 59 
Workflow 

Project 3 1998 - 23 47 Adapted workflow 

 
 
The phrasing of the questions in the questionnaire relating to the research was kept essentially 
the same as in the 1996-97 cycle, apart from references to parts of the Web site that had 
received a different name (van Rennes & Collis, 1998). Some new questions were added in 
relation to other research (Winnips, 2001). There were two questionnaires filled in during the 
second project: a long one (Week 4, 1998) and a second, shorter one (Week 12, 1998). Data 
from the second questionnaire in Project 2 (1997-98) was used for comparison with the other 
projects except where stated otherwise.  
 
For questionnaire items counts and numbers of responses per question can be found in the 
frequency tables of Appendix 4. For details on statistical analysis of questionnaire data, see 
Section 4.5.1. 
 
Expert respondents - Six expert reviewers from relevant content domains (computer science 
and educational science) were invited to give their opinions on the workflow investigation. 
Each of the expert reviews started with a demonstration by the researcher of the course site 
including the workflow features. After this introduction, a series of ten 5-point scale questions 
were filled in by the expert reviewers, followed by the opportunity to give a general opinion on 
the workflow investigation, or to make specific comments (See Appendix 5 for the expert 
review form, and Appendix 6 for further expert review details). Notes from expert review 
interviews were sent via e-mail to the reviewers, so that they could comment upon the ways 
their opinions had been formulated. The comments were then reworked into a technical report 
(Van der Veen & Jones, 1998) focussing on the transfer of workflow from a business setting to 
educational settings (see also Van der Veen, Jones, & Collis, 1998; Van der Veen, Jones, & 
Collis, 2000).  
 
Student managers & instructors - The opinions of the student managers were collected by 
conducting 10-minute interviews during their group sessions in the project rooms. The 
instructors were interviewed about their opinions during interviews lasting 45-60 minutes 
discussing their role in the course, their opinions about the workflow investigation, their 
opinions on giving feedback electronically, and their view on how the course should evolve.  
 
Task analysis - To compare the efficiency of the progress monitoring via workflow with the 
monitoring via the Web-based planning table, a task analysis was carried out, similar to the 
analysis carried out in the first cycle (1996-97). A more-global task analysis was carried out in 
the evaluation of the management of deliverables and comments. 
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Technical notes - Technical notes were kept in order to track any technical failures.  
Database - The opinions of the student managers, instructors, expert reviewers and technical 
notes of the researcher were collected and catalogued in a database. The details of the 
collection events are given in Appendix 7. This resulted in a database containing 191 
statements (Appendix 8). The database entries were catalogued into three categories (See 
Section 4.5.2 and Table 4.3), of which one category was related to the issue of suitability of 
the workflow paradigm for the educational setting. The second category contained items 
related to tool specific aspects. The last category relates to course specific aspects. For each 
category, the statements in the database were then scored on a 5-point scale, ranging from 
1="very negative" to 5="very positive". This was done in order to focus on the main 
advantages and disadvantages that were reported. Database item number between square 
brackets in the text refer to quotations from student managers, instructors, or expert reviewers. 
The scoring of the database items was performed by the researcher and subsequently validated 
by an independent researcher who was not involved with the data collection. Inconclusive 
scores such as "3 or 4" were ignored, leaving 169 out of the 191 database items for which the 
scores of the first and second scorers could be compared (Table 5.12).  
 
Analysing Table 5.12 reveals that 57% of the statements received the same score (see the bold 
diagonal entries in Table 5.12). Most other second opinion scores (39%) were in the category 
next to the first score. The last 4% of the second opinion scores received two points more or 
less than at the first scoring by the researcher. Calculation of Cohen's Kappa for agreement 
between the two raters, gives κ = 0.40 (significant at p=0.001), whereas a value of 1.0 would 
indicate perfect agreement.  
 

Table 5.12 Validation of the database item-qualification scores. 
 (Legend: 1=very negative, 2= negative, 3=neutral, 4= positive, 5=very positive) 

Second opinion score  
First 
Score  1 2 3 4 5 Not 

classified

 
 

Totals 

1 6 10 4 0 0 3 23 

2 8 48 21 1 0 15 93 

3 1 14 15 0 0 3 33 

4 0 0 4 24 6 1 35 

5 0 0 0 3 4 0 7 

Totals 15 72 44 28 10 22 191 

 
 
Finally in the discussion, the preconditions for use of workflow that were mentioned in Section 
3.2.3 are reflected upon to see if they were met in this case study setting. 
 

5.6  Results of the workflow investigation (1997-98A) 
 
The findings with regard to the usefulness of the telematic support for Project 2 (1997-98) are 
now described in Section 5.6.1. Aspects of the specific tool that was used are discussed in 
Section 5.6.2.  
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5.6.1  Case Questions 1-4: Does workflow help students and instructors? 
The results are now presented by question as collected from the different information sources 
that were available for the evaluation of Project 2, 1997-98 (see Table 5.10).  
Question 1: Does workflow help students so that they know better what to do compared to the 
Web-based planning table option? 

 
All seven student managers were interviewed, (student managers were assigned by the 
instructors to handle the workflow). Five of them agreed that the workflow solution was more 
helpful to them in comparison with the Web-based planning table solution (see also database 
Items 59, 62 & 82, Appendix 8). This outcome is confirmed by the questionnaire (Item 22, 
Appendix 4) when looking specifically at the manager scores on this question. One manager 
suggested that the instructions via the table and the workflow should be integrated (Item 65, 
Appendix 8). The two managers that did not find the workflow support helpful also had 
difficulty finding what to do on the course site (Items 78 & 87, Appendix 8). They would have 
been helped if management instructions had been published earlier, instead of only one day 
before the start of the group session they had to chair (Items 75, 76 & 88, Appendix 8). 
 
On the student questionnaire 60% (Item 20, Appendix 4) of the students indicated that they 
never used the workflow part of the Web site. Of those who did use workflow, only a minority 
(8 out of 24) agreed that workflow brought an improvement over the Web-based planning 
table.  
 
The expert reviewers were asked to comment on the workflow investigation. The results of the 
ten questions they answered on a 5-point scale (1= disagree very much, 5= agree very much) 
are shown in Table 5.13. A majority of the expert reviewers agreed with the statement that the 
workflow environment gives a good overview of the tasks (Questions 1 & 4, Table 5.13).  
 
Table 5.13 Expert review summary (1997-98A). 

Summary of expert review scores (n = 6) 
Response on 5-point scale 

Disagree
1 or 2 

Neutral 
3 

Agree 
4 or 5 

1 This workflow environment gives a good overview of the tasks to be 
performed in a project. 1 1 4 

2 This workflow environment gives a good overview of the progress at a 
certain moment in a project. 0 1 5 

3 This workflow environment is an easy way to access the project 
deliverables. 2 0 4 

4 The icons used in the graphical representation of the workflows are 
easy to understand. 0 1 5 

5 This workflow environment can help instructors to work in an efficient 
way. 0 0 6 

6 The structuring of the projects by this workflow environment has a 
positive effect on the quality of project-based education. 1 0 4 

7 The way communication is handled in this workflow environment 
helps instructors to give feedback. 1 1 4 

8 The quality of the products made by the groups will be enhanced after 
the introduction of this workflow environment. 2 1 2 

9 The way this workflow is represented in a visual graph is to be 
preferred over the table representation as shown in the ISM1 
Production Centre. 

0 3 3 

10 If I were to decide on the instrumentation of an educational setting 
with projects, I would use this workflow environment for project 
management if available. 

1 0 4 
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Question 2: Does the telematic support give the students a good overvie1w of group progress? 
 
Looking at the student questionnaire outcomes (Item 19, Appendix 4), only 36% agreed with 
the statement that progress could easily be seen in the production center which gives access to 
the workflow and the Web-based planning table. The score is however significantly better 
(p=0.05) than in the previous year when the percentage of positive scores was 20 % (Project 3, 
1996-97).  
 
In the questionnaire (Item 22, Appendix 4), the student managers were positive about their 
overview of progress by means of the workflow (4 out of 6). In the interview the managers 
indicated that progress was clearly shown (Item 94, Appendix 8), and that the tool facilitated 
the manager in his or her role (Items 80 & 89, Appendix 8). The deadlines were reported to be 
helpful for planning group work (Items 68 & 81, Appendix 8), although one manager indicated 
that she would like the groups to have more responsibility for planning their tasks, although 
within limits (Item 93, Appendix 8). As a drawback of the progress monitoring procedures 
during Project 2, the managers stated that they had to report via several different lines about the 
group's progress for the Web-based planning table, by means of the workflow, and via 
management reports, thus duplicating work (Items 71, 74, 79, 95 & 97, Appendix 8). 
 
Five of the six expert reviewers agreed with the statement (Question 2, Table 5.13) that 
workflow gave a good overview of the progress (Item 101, Appendix 8). One reviewer stated 
that his agreement was only valid inso far as the workflow describing the project was kept up 
to date with the real project (Item 137, Appendix 8). Half of the experts preferred workflow to 
the Web-based table support, half were neutral (Question 9, Table 5.13).  
 
Question 3: Does workflow improve the management of deliverables and feedback? 
 
The response of students was positive due to the fact that the workflow stored all deliverables 
and feedback comments, and made them available online immediately after submission, thus 
much earlier than with the previous setting where only approved deliverables were published. 
Furthermore the status of the deliverable could now be read directly from the workflow's status 
table so that no searches for deliverables and their status had to be undertaken. Expert 
reviewers agreed with the provision of easy access to deliverables and comments (Questions 3 
& 7, Table 5.13).   
 
In the interviews, both managers (Items 60 & 66, Appendix 8) and instructors (Items 139 & 
149) remarked on improved access to deliverables and feedback. Problems still existed with 
deliverables that were not easy to transfer into a digital format, for example storyboard 
sketches (Items 77 & 151, Appendix 8). The extent to which the workflows were really used 
can be seen in Table 5.14. By querying the database, the numbers of files stored by each group 
during the different phases of Project 2 were retrieved.  
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Table 5.14 Number of files found in each of the sub-workflows (1997-98A). 

Group Design phase Production 
phase 

Evaluation 
phase 

Total number 
of files 

A 12 3 1 16 
B 14 1 4 19 
C 13 1 1 15 
D 14 12 0 26 
E 19 4 0 23 
F 10 5 0 15 
G 10 7 0 17 
Totals 92 33 6 131 
 
For the design phase all the expected group deliverables and instructor comment files were 
found in the design phase workflows. During the production phase it was for the groups to 
decide whether or not to upload preliminary versions of their products in the workflow. This 
was however done by all groups to some extent. During the production phase no instructor 
comment was planned. In the evaluation phase a self-evaluation report, two peer evaluation 
reports and the instructor evaluation were expected. After each peer review groups were 
expected to upload their comments into the workpackage and then send on the workflow. 
Apparently this did not work, as during the evaluation phase not all expected deliverables were 
uploaded into the workpackage. For groups not starting to use the evaluation workflow the 
peer-review tasks never showed up in the inbox of the peer-reviewers and instructors. 
 
Question 4: Does the workflow give instructors an improved overview of the progress of all 
groups? 
 
Efficiency of monitoring was improved since the overview of the progress of the groups was 
enhanced. The instructors could now check the up-to-date status in a single table, at least as 
long as all involved used the workflow. The status information was generated automatically on 
one page, and visiting each group's Web-based planning table (Section 5.3.2) was no longer 
necessary. However, as the Web-based planning table was kept in place, only potential 
efficiency gains for the instructor could be proved. An estimate of the efficiency gains was 
made by looking at the number of basic actions such as mouse clicks and keystrokes. The 
number of basic actions required from the instructor to check the progress of all groups was 
reduced considerably (Table 5.15) compared to the 1996-97 cycle. Assuming that a browser 
was already active, assuming that the instructor had not yet logged in, and counting the typing 
of a username or a password as one basic action, the number of basic actions was now 10 
compared to 30 in the year before (Table 5.8): a reduction of 67%. As usernames and 
passwords will have a certain length, this count can be adjusted accordingly, still resulting in 
efficiency gains.  
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Table 5.15 Counting mouse clicks for progress monitoring (1997-98). 

Basic actions needed for progress monitoring of all groups 
1. Go to the favourites/bookmarks of the browser. 
2. Choose the course site. 
3. Choose the production-centre from the menu. 
4. Click on the status icon.  
5. Move from mouse to keyboard. 
6. Type username. 
7. TAB (or click) to password entry field. 
8. Type password. 
9. Move from keyboard to mouse.  
10. Click OK and check the table containing the status information of all groups. 

 
 
In the instructor interviews three (out of five) instructors appreciated the workflow support 
during Project 2. The two instructors who were supporting the projects within the course used 
the inbox and status features of the workflow. They wanted the workflow support to be 
extended into Project 3 as it helped them in their work. The other instructors, who were not 
involved in the project work, relied on these colleagues for regular status checking (Item 186, 
Appendix 8), and reported that since they checked status only very occasionally, they had 
difficulty remembering how to log in and then get the status information from the workflow 
tool (Items 152 & 189, Appendix 8). The instructor who was responsible for the lectures 
expressed the opinion that the realities of real educational processes demand flexibility from 
both students and instructors. According to him the only real requirement for strictness comes 
with final deadlines (Item 178, Appendix 8). 
 
The expert reviewers agreed that overview of progress had improved (Question 2, Table 5.13), 
and with the efficiency gains for instructors (Question 5, Table 5.13). In addition they 
suggested that the stored workflow information could be used for evaluation and assessment 
purposes (Items 119, 169 & 171, Appendix 8). They also suggested that it could be helpful for 
instructors to have access to materials of other instructors (Item 106, Appendix 8). One of the 
expert reviewers added that all who are being monitored should be aware of what is being 
monitored, as otherwise negative effects could arise due to feelings of insecurity (Item 172, 
Appendix 8). 
 

5.6.2  Case Question 5: Advantages and disadvantages of workflow.  
Apart from the results specified above, some advantages and disadvantages of the workflow 
solution used (Livelink, Version 7.2) could also have influenced the ease of use and the uptake 
of workflow. Furthermore technical problems that may have influenced the use and 
appreciation of the telematic support are reported in this section as well. These are discussed in 
terms of the question:  
 
Question 5: What advantages or disadvantages of the telematic support used may have 
influenced the case study outcomes? 
 
Tool related issues found by the researcher or reported by others and logged into the database, 
are grouped by specific advantages (Table 5.16) and disadvantages (Table 5.17).  
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Table 5.16 Advantages found during the workflow investigation (1997-98A). 

Tool advantages (numbers between brackets refer to database Items, Appendix 8) 
1. The access to most Livelink components was flexible, because they could be carried out via a Web-

browser (24). 
2. The workflows were easy to interpret through a visual representation of the workflow (59, 62). 
3. The software was easy to install. Installation on top of an NT-server with the database program 

installed required less than one hour.  
4. The Livelink software was well documented, on paper and in Help files, and included full 

descriptions of how to configure the Web server and the database as well.  
5. The software seems to be scalable as no serious problems were experienced with 250 users. 
6. The software configuration was robust. The server was down only once in a nine-month period.  
7. The software takes care of access control (27).  

 

Table 5.17 Disadvantages found during the workflow investigation (1997-98A). 

Tool disadvantages (numbers between brackets refer to database Items, Appendix 8) 
1. Access to status information is restricted to the manager(s)2 (3). 
2. Alphabetical listing of documents is not optimal. No sorting options, and no information on the task 

each document belongs to (176). 
3. Reading future task descriptions is not possible (46, 61, 70). 
4. Variable addressing is not supported so that for each workflow the addressed group had to be edited 

(5). 
5. The icons in the activity diagram do not give task information; only actor(s) are shown. This also 

makes it difficult to connect the tasks in the status table with the activity diagram icons (55, 108, 
112, 136, 146). 

6. For tailoring of the workflow, knowledge of a proprietary scripting language is required (31, 138). 
7. Server side "viewers" allow reading files inside the browser window. However the viewers used did 

not yet support the new version of Word that was in use. No clear error message (26). 
8. Apart from the manager role, the role concept was not available (35). 
9. Some parts of Livelink give too much information so that overview is obscured. An example is the 

status, which offers a long page with both table and activity diagram (58, 98, 110, 117, 120, 124, 
127). 

10. Shared responsibility for executing tasks is not supported. Tasks taken out of the inbox by a team 
member are out of view and non-accessible to other group members (28, 33).  

11. Some non-active parts of the workflow can be adapted; other parts like tasks in opened sub-flows 
cannot be edited, whereas last minute changes are sometimes needed (16, 17). 

12. Working on tasks can be made more efficient by cutting out mouse clicks, and by launching 
applications so that work on a task can start directly after clicking on a task list entry or icon (114, 
129, 130). 

13. Notification of important issues like being late on a deliverable should be more prominent, for 
instance by prompting directly after login (103). 

14. Instructor commenting was scheduled to take place within two days. Livelink counted the two days 
from the official deadline for group submissions. If groups were late two days, the status of the 
instructor task was immediately shown as being late. This should be relative to the time of 
submission (7). 

15. User interfaces of Inbox and Status are very similar. This confuses users (57, 63, 67, 69, 73, 128). 
16. Workflow forces the instructors to judge products as ‘OK’ or ‘not OK’, whereas their opinion is 

often not so black-or-white. (150). 

                                                           
2 The access to status information was arranged by giving all group members management privileges for 
their team workflows. A drawback of this workaround is that it allows students to delete their own 
workflows. 
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Technical problems encountered during the first workflow project (1997-98A), and the 
responses that were made are given below: 
 
• Slow response and server down (Web server 2, Figure 5.12). Response: a restart of the 

server solved the problem (which occurred only once). 
• The production sub-flow could not be sent on after finishing the last task, so that the 

evaluation sub-flow was not launched and the production sub-flow never reached the 
status of being completed. Response: testing confirmed a deadlock situation which was 
apparantly caused by an adjustment of the sub-flow definition after launching the main 
workflow (Figure 5.5). To solve the problem a fresh evaluation sub-flow was launched. 
Through e-mail messages the managers were informed to further ignore the production 
phase sub-flow, and to start working on the evaluation sub-flow. This problem may have 
influenced managers to ignore in part or in whole the evaluation phase sub-flow. 

• Certain versions of the Explorer browser did not support file uploading which is an 
essential part of the workflow. No clear error message was given. By installing a service 
pack Explorer could be upgraded so that uploading was enabled. In the meantime students 
could use Netscape browsers for workflow tasks.  

• The faculty's network was down a number of times, however only for short periods. 
 
With respect to technical problems, the instructors indicated that less technical problems had 
occurred during this 1997-98A cycle of the course when compared with the year before (Item 
155, Appendix 8).  
 

5.7  Summary of the results of the 1997-98A investigation 
 
Workflow helped the student managers and the instructors coaching the groups. For the 
managers and the coaching instructors the overview of tasks and progress was improved 
through the visual representations, the task lists in the inbox and the status overview. The 
workflow system collected all deliverables and comments which were accessible via a browser 
for both students and instructors. In the previous setting (1996-97) only approved deliverables 
were linked to the table and thus published on (the public part of) the Web. Via the Web-
enabled workflow solution that was used, the deliverables and comments were now available 
(behind access control) to group members and instructors directly after submission.  
 
However, apart from the managers, other students in the groups did not use the workflow 
support much. In part this was the result of the instructors' decision to delegate the workflow 
tool to the student managers who also received the introduction to the software. For other 
students the effort required to learn and understand the workflow was too much of a threshold. 
As a result the workflow system was mostly used as a tool for the managers and the instructors 
coaching the groups, and not so much as a shared group archive.  
 
The workflows of the design phase were all completed (Table 5.14). The production phase 
ended with a technical problem resulting in deadlock, after which some groups stopped using 
the workflow support. Although this problem was dealt with, most workflows in the evaluation 
phase were not completed. Some groups completed their peer-feedback tasks but did not post 
this feedback via the workflow system. This caused the evaluation phase workflows of other 
groups to end in deadlock. Precedence relations between tasks make workflow vulnerable to 
delays and deadlocks. The problem of managers not having access to task descriptions as long 
as the workflow had not passed the instructor's assent is another example of involuntary delays 
as the instructors prefer the groups to move on while the instructors are still working on 
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comments. This issue was addressed in the adapted workflow design that took place during 
Project 3 (1997-98B).  
 
Most expert reviewers thought that structuring the project work could have a positive effect on 
education (Question 6, Table 5.13). However in their remarks they indicate that there should be 
a careful balance between pre-structuring the group work and self-management by the groups 
(Items 122, 123, 158, 159 & 170, Appendix 8). Instructors also raised this self-management 
issue (Items 184 & 195, Appendix 8). The fact that students highly appreciated the newly 
introduced briefing and debriefing as part of their group sessions (Item 13, Appendix 4) 
illustrates both the need to pay attention to non-technology improvements, as well as the 
importance of self-management by groups.  
 

5.8  Adapted workflow support (1997-98B) 
 
During Project 3, 1997-98B, the design of the workflows was changed to address some of the 
user needs expressed during the Project 2 (1997-98A) investigation. First, groups needed to be 
able to continue work on the next deliverable after a submission was sent in and before 
instructor feedback was received. This was not possible in the Project 2 investigation due to the 
linear design of the workflow (Figure 5.6). In this initial design, after submitting a deliverable a 
group had to wait for instructor action (evaluation) before a new task could arrive in their 
inbox. To avoid this kind of deadlock, the workflow was modified to include parallelism. 
Secondly, as the instructors had decided to specialise on commenting only on certain project 
aspects (video, brochure, website or logbook), they preferred to see only tasks related to these 
aspects in their inbox. The status would still give them an overview of how the groups were 
handling all tasks. So in Project 3 (1997-98B) the basic workflow tasks were redesigned 
accordingly. See Figure 5.14 for the redesigned workflow, which is to be compared with the 
1997-98A design phase workflow in Figure 5.6. 
 
 

 
Figure 5.14 Activity diagram of the Web site product (1997-98B). 
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Figure 5.14 shows a workflow for one of the three group products: the Web site. The rectangle 
around the first icon after the start sign indicates an active task. As this workflow has been 
launched the deadline data are shown (unlike in Figures 5.5-5.8 that do not show deadline 
details as they depict (sub-) workflows which are not yet launched). The feedback loops handle 
two design phase products and a prototype (production phase). The workflow ends with 
completion of the Web site. The evaluation phase was not handled by the workflow anymore 
during this adapted workflow investigation. Compared to the design phase workflow of the 
first investigation (Figure 5.6), each group task still has the feedback loop, but also has an 
output to the next task. This means that directly after submission of a deliverable, both outputs 
are activated, resulting in the commenting task being listed in the inbox of the instructors, and 
the next group task entering the group’s inbox. Thus the group manager can open this task, 
read the instructions, and the group members can start their work on their new task in parallel 
to the evaluation of the instructors of the submission.  
 
In the third project (1997-98B) each group had to design, produce and evaluate three products: 
a Web site, a movie and a paper-based information leaflet. The group managers were also 
asked to fill in a logbook and submit this via a logbook workflow (Figure 5.15).  
 
 

 
Figure 5.15 Logbook workflow (1997-98B).   

 
The logbook workflow was supposed to help remind the managers that they needed to update 
their logbooks. In the example of Figure 5.15 the manager of Group 8 ("Francissen") has 
submitted four logbook updates. The logbook was open for instructor review but no specific 
commenting or reviewing procedure was announced. Feedback loops were therefore missing in 
this logbook workflow. To keep track of progress of each of the products and the logbook 
versions, it was decided that each product’s process should be guided by a separate workflow. 
In total each group manager thus attended to four different workflows. As different instructors 
were involved with the commenting on each type of product, this separation of products into 
separate specialised workflows allowed them to receive only the relevant assessment tasks in 
their inboxes. As a result the commenting task icon in the feedback loops (Figure 5.14) now 
indicated the name of the instructor, whereas in the original workflow set up an instructors' 
group icon was shown (Figure 5.6). Via the status overview all instructors could still monitor 
the group status with respect to all tasks, although this was somewhat more complicated as the 
status list now contained four different active entries per group.  
 
An additional reason to separate the workflows was the number of deliverables (nine, not 
counting the logbook updates) expected from each group during the design phase. Introducing 
six more feedback loops inside a group's design phase workflow (Figure 5.6 which carries 
three feedback loops) and implementing parallelism at the same time would clutter the activity 
diagram too much. Therefore for each of the three products and the updated logbook a separate 
workflow was designed. As a compensation for having to keep track of four workflows 
simultaneously, there were now no more sub-flows to take care of.  
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5.9  Case study research questions and results (1997-98B) 
 
The case study specific research questions of 1997-98B (Section 5.9.1) and the results (Section 
5.9.2) are now presented. 
 

5.9.1  Research questions and information sources (1997-98B) 
The main specific question of the 1997-98B investigation was whether or not the changed 
workflow designs were an improvement compared to the Project 2, 1997-98A, workflows. 
Therefore the following questions were investigated: 
 
Question 6: Does the adapted workflow solution help students so that they know better what to 
do compared to the non-adapted (1997-98A) solution? 
 
Question 7: Does the adapted telematic support give the students a good overview of group 
progress? 
 
Question 8: Does the adapted telematic support improve the management of deliverables and 
feedback? 
 
Question 9: Does the adapted workflow give instructors an improved overview of the progress 
of all groups? 
 
For the evaluation of Project 3 (1997-98B) information was collected via observations, the 
database (Appendix 8), the student questionnaire (Appendix 4), and the workflow application 
itself. Outcomes for the four case study specific questions will be given in the next section, 
which also compares the two workflow investigations.  
 

5.9.2  Case Questions 6-9: Results of the 1997-98B workflow investigation.  
The following results were found for the adapted workflow investigation, 1997-98B:  
  
Question 6: Does the adapted workflow solution help students so that they know better what to 
do compared to the non-adapted (1997-98A) solution? 
For the students in 1997-98B, the adapted workflow was used by 40% of the students to look at 
the status information one or more times. This is the same percentage as in Project 2 (1997-
98A). The percentage of students using the workflow for retrieval of deliverables one or more 
times rose from 48% to 52% (not significant, p>0.05) see Item 21, Appendix 4). Again mainly 
the student managers were using the workflow.  
 
In relation to the solution for the continuity of the group activities, the new tasks were 
delivered directly thus allowing groups to work on a new assignment before instructor 
feedback was in on the task just finished. However, the activity diagrams were hard to read for 
the groups if instructors decided that some deliverable had to be redone, see for example Figure 
5.16 with four simultaneously active tasks.  
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Figure 5.16 Activity diagram with four simultaneous active tasks (1997-98B). 

 
In the example of Figure 5.16 the icons with the "Jonker"-label indicate instructor tasks. The 
"Vries" annotation indicates the group tasks opened by the manager named "Vries", who has 
resubmitted the first deliverable (which was not approved after the first submission). This 
submission took place after the group had already handed in their second deliverable. The 
resulting activity diagram made it difficult for the students to view at a glance where they were 
in the process. The activity diagram representation, although more true-to-life, confused the 
users.  
 
Question 7: Does the adapted telematic support give the students a good overview of group 
progress? 
In the adapted workflow setting of Project 3 (1997-98B), the percentage of students agreeing 
with the statement that progress could easily be seen in the production center is 13 % (Item 19, 
Appendix 4), a decrease significant at p=0.005 from 36% in Project 2 (1997-98A). Of the 
students who did use the workflow for checking their group's progress, only 15% (Item 22, 
Appendix 4) reported that the adapted workflow solution was an improvement compared to 
Project 2. While the majority of the managers had been positive about these two issues in the 
evaluation of Project 2 (Items 19 & 22, Appendix 4), now in Project 3 only one student 
manager was positive.  
 
Question 8: Does the adapted telematic support improve the management of deliverables and 
feedback? 
According to the instructors the management of deliverables was useful for them, as they now 
only had to keep track of workflows in which they were involved. A drawback of the way the 
files were stored in the workflows that became apparent was the fact that the files were sorted 
alphabetically, not indicating relationships with tasks nor showing the connection between 
comment and deliverable. The instructors found a way to deal with this through using 
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meaningful filenames. For the groups the management of deliverables was less efficient as they 
now had to deal with four simultaneous workflows, each with its own set of files.  
 
Question 9: Does the adapted workflow give instructors an improved overview of the progress 
of all groups? 
As the instructors had management privileges for all workflows, they could monitor the 
progress of all workflows. As four workflows per group were active simultaneously, the list of 
flows for which the status was shown became very long for instructors. However, this was only 
a minor drawback as all information was still on one page that could be viewed by vertical 
scrolling. Serious problems with monitoring progress emerged when the instructors fell behind 
with commenting deliverables in two of the four workflows. As the groups were moving on 
with the next tasks, and even handing in new deliverables, these late instructor tasks were still 
determining the status entry values. As a result, for these workflows the real group progress 
could not be read from the overall status page. Only after entering the workflow entry on the 
status page could more detailed information be found, making the progress overview still 
possible but less efficient.  
 
During the Project 3 (1997-98B) investigation it was observed that an additional expert was 
consulted by one of the staff members (Item 143, Appendix 8). The involvement of this expert 
was not identified beforehand and thus the expert was neither actor nor user in the workflow 
service. This expert was consulted via e-mail, leading to additional throughput time, 
incomplete status overviews and additional bookkeeping for the instructor involved. The 
abundance of tasks in the inbox of this same instructor who was in charge of commenting on 
two products was discouraging for this instructor, who eventually stopped using the tool (Items 
140 & 141, Appendix 8). 
 

5.10  Summary and discussion of results (1997-98B) 
 
It turned out that there were more disadvantages than advantages connected to the revised set 
up in Project 3. The way workflow was implemented for Project 3 (1997-98B) solved the 
students' problems with access to new group tasks. For the instructors the advantage of the 
adapted workflow set up in Project 3 was that the separate workflows resulted in a task list (or 
inbox) that only contained tasks in which they were involved themselves. For students this 
turned out to be a drawback as the student manager now had to address four different 
workflows. Also group deliverables were now dispersed over four separate workflows.  
 
Again, mainly the managers took responsibility for handling the workflow. During Project 3 
(1997-98B), the managers were no longer positive about the workflow. The visual 
representation with parallel submit and comment branches (Figure 5.16) was not as easy to 
read as was the earlier version with serial tasks (Figure 5.6). Besides this clear drawback, the 
fact that one instructor stopped using the workflow influenced their opinion as well. 
 
The adapted workflow implementation confirmed that throughput time for submitting and 
commenting had to be taken into account as otherwise groups cannot be expected to make full 
use of the comments on initial deliverables if they were already working hard on the next tasks 
on the list of (sub-) tasks planned for them. Instructor load showed high peaks as a result of the 
series of deliverables that all needed commenting. Delays in handling some of the instructor 
tasks were evident from the "Status" overview. However this blocked the overview of real 
group progress at the same time. During these peaks the long lists of tasks assigned to them by 
the workflow system discouraged instructors. 
 



5 Multimedia Design Teams 

131 

5.11 Discussion of the results of Cycle 2 (1997-98 A & B) 
 
The findings of the workflow investigation during Project 2 (1997-98A) and the outcomes of 
the adapted workflow investigation during Project 3 (1997-98B) are now combined. This 
section reflects on what problems with planning, operationalisation and monitoring remained 
or were newly introduced (Section 5.11.1). Furthermore strong and weak points of the 
workflow option are summarised (Section 5.11.2).  
 

5.11.1 Planning, operationalisation and monitoring problems 
Through the introduction of workflow some of the problems related to planning, 
operationalisation and monitoring in the ISM1 course were relieved to some extent. The 
findings in the second cycle of the case study (1997-98A & B), summarised in Table 5.18, are 
now described in terms of planning, operationalisation and monitoring. 
 

Table 5.18 Problems in planning, operationalisation and monitoring (1997-98 A & B). 

Problems  
Item numbers correspond to Table 2.4 

Findings and progress (1997-98 A & B) 

1 Groups do not have a clear picture of 
what is expected of them. 

Visualisation of Project 2 was helpful. The adapted setting of 
Project 3 improved access to task information. Overview of 
what to do was lost however (Figure 5.16).   

3 Groups have problems with organising 
work between meetings. 

Briefing and debriefing helped organise teamwork. Files 
available via workflow. This was not used by all (See 11). 

4 Groups have problems with access to 
deliverables and comments. 

Problem was solved as workflows collected deliverables and 
comments directly after submission. (See also 11) 

5 Group members do not take a fair share 
of the work. 

Status information showed if the (sub-) group has delivered. 

6 Instructors lack overview of the 
progress of groups. 

Logistical problems were solved. Up-to-date and more 
efficient progress overview as long as workflow was used.  

7 Different instructors treat groups in 
different ways. 

Task specialisation and visibility of all instructor feedback 
helped prevent inconsistencies.  

8 Instructors have difficulties to continue 
their work at a distance. 

Workflow allowed both reading and writing at a distance for 
those parts of the course site controlled by the workflow. 

11 Students do not start using telematic 
support. 

Most students leave handling of workflow to the manager in 
their group. Some users abandoned the workflows.  

12 Groups have to wait too long for 
instructor and peer comments. 

Logistical problems were solved. Feedback delays due to 
instructor load problems remained in particular in Project 3.  

 
 
Planning - The overview of what to do (Problem 1, Table 5.18) was in part (for the managers) 
enhanced through the workflow by means of its visual representation and task lists. However 
as instructions were directed through different parts of the Web site (Web-based planning table, 
workflow, and weekly instructions), some managers reported that they were unsure if they had 
read everything relevant for their tasks.  
In terms of operationalisation, the management of deliverables and comments was improved.  
Via a browser deliverables and comments were available directly after uploading (Problems 3 
& 4), cutting out logistical delays (Problem 12) and man-made errors. As a result of 
specialisation the managers of the groups handled most workflow tasks. The majority of 
students that did not use the workflow (Problem 11), benefited only indirectly of the improved 
access via their group manager. During Project 3 with the adapted workflow the management 
of deliverables and comments (Problem 7) was improved for the instructors as a result of using 
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different workflows for all products. However groups now had to search for their deliverables 
and related comments in four different concurrent workflows, which represented a loss in 
efficiency compared to Project 2 when only one sub-flow was active per group at any moment. 
Through the login feature, workflow also arranged access control via browsers. This enabled 
working at a distance on workflow related tasks (Problem 8). 
 
In terms of monitoring of progress, improvements occurred via the status overviews for those 
using the workflow (Problems 5 & 6). The instructors in charge of coaching the groups 
benefited from this as long as they chose to use the workflow. As soon as they chose to direct 
part of their feedback via other means, face-to-face or via e-mail, the workflow status no longer 
reflected the actual status of the progress of the groups.  
 

5.11.2  Strength and weakness of the workflow option 
Workflow was helpful for group managers and instructors. Benefits found included overview 
of tasks, efficient monitoring of status, automation of the information flow between students 
and instructors and improved access to course and group information via Web browsers. The 
concepts of task list (inbox), status and archive or workpackage have proven to be helpful in a 
group-based learning setting.  
 
Drawbacks found for the workflow option include the learning effort that is required which 
results in specialisation both at the instructor and the student side. Specialisation can make 
work more efficient for the group as a whole. However, a shared view of group progress, and 
archives open for all group members, were not realised. The archive of deliverables had to be 
accessed via the status overview, which is something of a workaround. Furthermore workflow 
requires workflow experts to be involved in the design of the workflows, and the support of 
students and instructors. This involves costs and introduces dependencies whereas in most 
cases instructors prefer to carry out course-related activities by themselves. The lack of 
adaptability of workflows was another drawback found. Instructors prefer to have an option to 
adjust their teaching plans if necessary.  
 
An aspect of workflow with which the course was confronted was the fact that coupling tasks 
via serial submit-comment cycles introduced delays so that the next group task could not be 
opened before the approval of a previous deliverable. Parallelism effected by branching could 
solve this in part, but this brought with it the complication that many task threads could be 
active at the same time. The fact that tasks are connected to each other in a meaningful way 
and that the instructors would like to communicate these interrelationships should not 
necessarily lead to a telematic solution that uses a task structure in which every task is 
connected to other tasks. The two goals can be supported through different means: a visual 
representation showing connections, and a fully accessible task list showing status for each task 
separately.  
 
With respect to the student managers using the workflow, it appeared that during Project 2 
(1997-98A) they felt aided by the workflow support as a means to report and communicate 
with the instructor team. Furthermore their satisfaction with their specialist role was higher 
than in Project 1 (although not significant, p>0.05). During Project 3 the managers no longer 
felt aided by the workflow, due to the division of their group archive of deliverables and 
feedback over four different workflows. Also the managers were dissatisfied with having to 
report through three channels: workflow, logbook and the Web-based planning table.  
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Checking the conditions for "workflowable" processes (see Section 3.2.3), the following 
conclusions can be added with respect to the applicability of workflow in this educational 
setting: 
 

Predictability and pre-structuredness - The projects were pre-structured in as much 
detail as was already available in the Web-based planning table, see Figure 5.3. Apart 
from this global planning, weekly instructions were posted on the Web site giving 
further details about that week's task. As these detailed task instructions were not 
available before the start of the projects, they could not be integrated into the workflow 
descriptions of the task. Giving the managers a global task description through the 
workflow's inbox, and detailed instructions through the Web-based planning table or 
other parts of the Web site solved this. In this way other specialists could also easily 
access the parts of the detailed instructions that were related to their tasks and specialist 
tools. However, now two parallel routes were in place for instructions which is 
inefficient. 
 
Repeatedness - The project steps were similar for all groups, and in that sense the 
process corresponds to a repeated situation. The process was not repeated for the same 
group, which resulted in adaptations that had to be made in the addressing of the tasks 
before launching a new "Multimedia Design Team" Project 2 or Project 3 workflow.  
 
Automation benefits - Clearly the delivery and posting procedures that were in place in 
the year before the workflow was introduced (1996-97) were lengthy and prone to 
errors and delays. It was clear that some automation benefits could be expected. A full 
balance between automation effort and benefits was not sought in this case.  
 
Different users - During the design and evaluation phases different users were involved, 
and the information flowing back and forth between student groups and the instructor 
team was in need of some control. During the evaluation phase, peer reviewing by other 
groups was also planned. During the production phase no interaction was planned 
resulting in a sub-flow for the production phase in which the student manager 
repeatedly sent the workflow on to him/herself. 
 
Repetition - With only eight groups there was not a high number of repeated executions 
of the designed workflows. An improved balance of efficiency gains against workflow 
preparation time might be expected in situations with more groups and over successive 
course executions.  

  
This concludes the investigations into the applicability of workflow in group-based learning in 
the "Multimedia Design Teams" case study. The third cycle of the ISM1 course (1998-99) no 
longer applied workflow because of the decision of the faculty to choose a different approach 
for learning support via a Web-based course management system, called TeleTOP, developed 
at the Faculty of Educational Science and Technology of the University of Twente. Web-based 
course management systems can meet many of the needs identified earlier (Table 3.4) in an 
environment tailored for educational purposes. The faculty had decided to adopt this telematic 
support option for all of its courses, starting with the introduction of TeleTOP for the first-year 
courses in 1998-99. A further use of the workflow tool was also no longer an option, partly for 
reasons of the costs associated with the licensing after the one-year trial period (1997-98) 
ended, and partly because of the drawbacks summarised above such as the lack of adaptability 
of workflows during course execution. The description of this last year of the "Multimedia 
Design Teams" case study starts in the next section. 
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5.12  Multimedia Design Teams: The third cycle (1998-99) 

 
The last cycle of this case offered the opportunity to compare changes over the years. The Web 
site of the course was partly transferred to the newly developed Web-based course 
management system TeleTOP (http://teletop.utwente.nl). However, through hyperlinking, the 
previous Production Center containing all group information and deliverables was still in place 
in a slightly changed format. The production center, as in 1996-97 and 1997-98, used a Web-
based planning table solution. As a result the groups could still use the Web-based planning 
table. Thus for purposes of this case study, only the Web-based planning table and not the 
course management system will be addressed. 
 
The role of the researcher during the third cycle was limited to evaluating the third year 
appreciation of planning, operationalisation and monitoring aspects. This was done by means 
of two questionnaires filled in by the students during the first and second projects, through an 
interview with the main instructor of the course, and by analysing two publications of course 
instructors reflecting on the evolution of this course.  
 
Section 5.12.1 discusses this revised setting in terms of changed educational setting, and 
differences in the telematic support offered. Section 5.12.2 describes the research questions and 
the evaluation methods that were used during this third cycle of the course.  
 

5.12.1  Adaptations in the 1998-99 educational setting 
The following changes related to planning, operationalisation and monitoring were 
implemented in the educational setting: 
 
• The Web-based course management system TeleTOP was introduced for all first-year 

courses including ISM1. Workflow was no longer used. The Web-based planning table 
was used again. The Web-based planning table was accessible through a TeleTOP menu 
item. The students directly linked the deliverables to the table. They could do this by 
placing the files in the right server directories using predefined file names. Access to the 
server directories was restricted to computers linked to the faculty's local area network.  

 
• Roles were not as strict as the previous years. The Jigsaw Method was no longer applied 

and groups divided the tasks themselves. Specialist sessions were changed into mini-
workshops on certain tools open to all students.  

 
• A relatively large group of part time students (24) participated in the ISM1 course. As this 

group of students had different characteristics and needs, the comparisons over the years 
will only use the 1998-99 data of the full time students only. Special requirements for part 
time students are discussed elsewhere (Van der Veen, 2001).  

 
The next section gives the case study specific research questions and evaluation methods 
applied in the 1998-99 cycle of the Multimedia Design Team case study.  
 
 

5.12.2  Investigating the third cycle (1998-99) 
As the third cycle was investigated only in a general way the case study specific research 
questions and the evaluation methods are now described together in this section. The instructor 
and student opinions (Table 5.19) were also studied. 
  

http://teletop.utwente.nl/
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Table 5.19 Collection scheme for the student questionnaires (1998-99). 

1998-99 
  

Week Response  
Number of students = 82  
(of which 24 part time) 

Project 1 1998 - 47 67 (22 part time) 
Project 2 1999 - 13 60 (23 part time) 

 
 
In order to see which remaining or new problems with respect to planning, operationalisation 
or monitoring existed, evidence was collected via the instructor interview, the student 
questionnaires (see Appendix 4) and publications (Collis & Gervedink Nijhuis, 2000; Winnips 
& Gervedink Nijhuis, 2000).   
 
The first two case study specific research questions address the extent to which the telematic 
support used (a Web-based planning table integrated in a Web-based course management 
system) was meeting the support needs of the course.  
 
Question 1: Was the telematic support option helpful for the students? 
 
Question 2: Was the telematic support option helpful for the instructors? 
 
The third question tries to reveal to what extent the problems with planning, operationalisation 
and monitoring on the original list of this case study (Table 5.3 & Table 5.9) were solved, 
reduced or still unsolved, and which new problems were found. 
 
Question 3: What problems with planning, operationalisation and monitoring were found? 
 
In the next section the results are presented as found in the third, 1998-99, cycle of the course 
ISM1, in particular with respect to the group-based work.  
 

5.13  Case Questions 1-3: Results of the 1998-99 cycle 
 
Per case study specific research question the results are now given for the 1998-99 cycle of the 
course. 
 
Question 1: Was the telematic support option helpful for the students?  
According to the student questionnaire the majority (56%, Item 19) of the full time students 
agreed with the statement that progress could easily be seen in the Web-based planning table 
during Project 2 (1998-99). In previous years the percentages were 20 % (1996-97) and 36% 
(1997-98), both times a significant improvement (p<0.05).  
 
Question 2: Was the telematic support option helpful for the instructors? 
In 1998-99 the students themselves were in charge of maintaining the Web-based planning 
tables after the start of the project which relieved the instructors of a lot of maintenance effort 
and which gave the groups early access to the deliverables via the table. However, the progress 
overview was not as efficient as was possible via workflow automation.  
 
Question 3: What problems with planning, operationalisation and monitoring were found? 
With the removal of the workflow software some of the problems that had been resolved 
returned, in particular problems related to access to deliverables (Problems 3 & 4, Table 5.18). 
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The part time students did not have remote access to the necessary server directories. For 
linking their work to the Web-based planning table, this group of students had to send their 
work to teaching assistants first (Problem 12).  
 
The problems with students not taking a fair share (Problem 5) seemed to have diminished now 
that the specialist roles were less strict and groups had to decide about task division by 
themselves much more (Item 3, Appendix 4). Status overviews were no longer available 
(Problem 6).  
 

5.14  Summary and discussion of results from Cycle 3, 1998-99 
 
First of all it should be noted that the evaluation of the 1998-99 cycle was limited in 
comparison to the 1997-98 cycle. A limited number of information sources was used. 
Furthermore a number of changes had taken place simultaneously. This made it difficult for 
comparisons to be made across the cycles. However it does seem warranted to conclude that 
the appreciation of the Web-based planning table increased, and most students in 1998-99 
agreed that they could easily see their group progress in the tables. The fact that the groups 
were now responsible for maintaining their own table may have improved the ownership 
feeling of the groups with respect to the Web-based planning table. Also, this way of 
implementing the Web-based planning table cut out intermediate steps and thus reduced the 
throughput time for full time students and the maintenance efforts for the staff. Another 
difference in the 1998-99 approach was that the deliverable was immediately linked to the table 
when submitted, whereas in previous cycles deliverables were connected to the Web-based 
planning table only after approval.  
 

5.15  Multimedia Design Teams: Conclusions and discussion 
 
Prior to 1996-97, the course ISM1 was subject to problems with planning, operationalisation 
and monitoring (Table 5.3). The challenge was threefold. In the first place the groups were in 
need of a straightforward view of how to proceed. Secondly, the group deliverables and the 
instructor comments were to be handled in such a way that they were accessible to both the 
group and the instructor teams in a way that was flexible (via the Web) and efficient (directly 
after submission). The third challenge was to provide the instructor team with status overviews 
of the progress of all groups in their project work. In addition the group managers were to be 
supported in their management role.  
 
In this case study the feasibility of Web-based planning tables and workflow to support group 
work and instructors was investigated. In Section 5.15.1 the conclusions and discussion with 
respect to the first two telematic support options are given. Section 5.15.2 relates the outcomes 
of the case study to the overall research questions and collects the requirements for telematic 
support that were found throughout this case study investigation. 
 

5.15.1  Feasibility of Web-based planning tables and workflow 
This case study has shown that Web-based planning tables and workflow can be applied in 
education to support group-based learning. Both the Web-based planning tables and the 
workflow application within the Web site, provided flexible access to task lists and to 
deliverables and comments. As the group work was pre-structured in some detail, the task-
structure could be expressed in either the task list of the Web-based planning table or in the 
activity diagrams describing the sequence of group tasks and the flow of information between 
the groups of students and the instructors. For both options the way of giving feedback was 
changed as this was now done electronically, besides staff support during practicals. 



5 Multimedia Design Teams 

137 

 
The low-end solution of the Web-based planning tables implemented flexible access to tasks, 
deliverables and comments via HTML tables which were made for each group. At first the 
group deliverables were available via a link in the table only after approval. This caused delays 
in access for other students than the one who submitted the deliverable. This throughput time 
was reduced when groups were assigned the task of uploading their deliverables and 
hyperlinking to their group table instead of waiting for the deliverables to be approved before 
being hyperlinked by teaching assistants. As a result of this changed use of the Web-based 
planning table the majority of the students in the last cycle reported this support to be helpful in 
having an overview of their group's progress. However, maintenance of the tables by 
instructors in a setting with large numbers of groups is not sustainable as too much human 
effort is required.  
Conclusion: Web-based planning tables can offer a low-threshold solution for planning of 
tasks, and the operationalisation of information sharing. Control of the tables should be in the 
hands of the groups. 
 
It was possible to translate project assignments into workflows, and to implement this within 
the context of an existing Web site. Advantages found for workflow (Van der Veen, Gervedink 
Nijhuis, Collis, & Jones, 1998) include the visualisation of the major project steps allowing the 
students to see ‘at a glance’ both the overall set up of the project and the progress of each 
group at any point in time. Through a status overview it was easy for the instructors to identify 
the groups in need of attention or feedback. Access to deliverables for all was improved 
through the collection of deliverables and comments that was built around each workflow. 
Throughput time for deliverables was shortened, as some of the previous steps were eliminated 
in the workflow setting, but also in the procedure for the Web-based planning table in the 
1998-99 course cycle. Apart from the shortened throughput time, no efficiency gains were 
observed during the workflow investigations since the instructors chose to keep alternative 
archiving options active.  
 
Status overviews offered by the workflow option were available to both students and the 
instructors. Improved status overview was reached during the first workflow investigation 
(1997-98A) but only partly during the second workflow investigation (1997-98B). In both 
settings some of the workflows were not finished resulting in a situation in which the status 
overview no longer represented the real progress for all. It was shown that the steps to perform 
the progress monitoring task could be reduced considerably (Table 5.15) compared to the 
1996-97 setting in which each group was having its own Web-based planning table (Table 5.8).  
 
The workflow investigations showed that the workflow paradigm developed for the business 
context can be adapted for use in education. However, the use of dedicated workflow software 
introduces new forms of specialisation. The student managers of the groups learned to use the 
tool and take care of the activities related to that tool. The same holds for the instructors. The 
instructors who were closely involved with the projects took care of the workflow. These 
instructors and the student managers were thus supported well in their work. For the other 
students and instructors the new tool introduced a new threshold as they expected that learning 
the tool would require substantial effort which would not balance potential benefits. The 
learning effort required to master the use of the telematic tools support is clearly a factor to be 
taken into account. 
Conclusion: Workflow can be applied in group-based learning settings where the structure of 
the group tasks is known beforehand. Workflow can improve the management of information 
and the monitoring of progress, however learning is required and specialist support should be 
accounted for. Functionality gains were paid by losses in simplicity.   
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5.15.2  Reviewing the overall research questions 

In this section the overall research questions of this PhD research (Section 1.4) are reviewed 
and related to the findings in this case study. Each general research question is repeated and 
discussed: 
 
Research 
Question 1 

What are the main problems that occur in group-based learning with respect to the 
planning, operationalisation and monitoring of the work? 

 
Using the problem inventory of Chapter 2 (Table 2.4), a list of known problems with respect to 
planning, operationalisation and monitoring in group-based learning was determined. Eight of 
the problems were found in sources that describe the course ISM1 before the start of the case 
study (Table 5.3). The 1996-97 cycle of the ISM1 course helped to refine the problem 
inventory with respect to planning, operationalisation and monitoring aspects for students and 
instructors. This resulted in an updated table (Table 5.9) which confirmed the previous finding. 
 

Research 
Question 2 

To what extent and in what circumstances can telematic support tools and 
instructional methods that make use of such tools help instructors and students to 
better plan, operationalise, and monitor group-based activities in higher 
education? 

 
The evaluation outcomes with respect to the application of the Web-based planning tables and 
workflow are summarised in Table 5.20. 
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Table 5.20 Matrix of telematic support options and problems found in the ISM1 course. 

Problem Web-based planning 
table 

Workflow Summary of  case study results 

1. Groups do not have a 
clear picture of what is 
expected of them. 

Timetable with task 
information.  

Activity diagram gives 
overview. Task list 
shows what to do next.  

Web-based planning table lists 
task. Workflow helped through 
visual activity diagrams and task 
lists.   

 96-97, 97-98, 98-99 97-98  
3. Groups have 
problems with 
organising work 
between meetings. 

 Support for information 
sharing. 

Workflow only helped partly as 
it was not used by all. 
Structuring group sessions with 
(de-) briefing helped. 

  97-98  
4. Groups have 
problems with access to 
deliverables and 
comments. 

Organiser for 
deliverables if linked to 
the table.  

Workpackage collects 
deliverables and 
comments. 

Tables can link deliverables and 
comments, however with delay. 
Workflow solved this problem 
for those using it.  

 96-97, 97-98, 98-99 97-98  
5. Group members do 
not take a fair share of 
the work. 

 Audit trail can help 
identify who is not 
participating fully. 

No telematic support used for 
this. Improved share taking was 
found when groups divided tasks 
themselves.  

  not applied  
6. Instructors lack 
overview of the 
progress of groups. 

Status column in table 
can indicate the status of 
tasks. 

Status overviews are 
generated. 

Workflow supplied (more 
efficient) status overviews.  

 96-97, 97-98, 98-99 97-98  
7. Different instructors 
treat groups in different 
ways. 

Feedback can be made 
visible by linking to 
table entries. 

Feedback given by 
colleagues can be 
monitored. 

Publishing makes feedback 
visible for colleagues. 
Specialisation of instructors 
reduced complexity. 

 96-97, 97-98, 98-99 97-98  
8. Instructors have 
difficulties to continue 
their work at a distance. 

Can be read at a 
distance. 

Can be accessed at a 
distance. 
Access control. 

Partly solved, as only parts of the 
Web site were in workflow. 

 96-97, 97-98, 98-99 97-98  
11. Students do not 
start using telematic 
support. 

 Audit trail can help 
identify who is not using 
support. 

New problem in 97-98 only. 
Workflow was used mostly by 
managers and instructors who 
coached the teams. 

  not applied  
12. Groups have to wait 
too long for instructor 
and peer comments. 

[Deliverables and 
comments are linked to 
the table.] 

Posted deliverables and 
comments are directly 
accessible. 

Errors and logistical delays were 
prevented via workflow- 
automated solutions. 

 96-97, 97-98, 98-99 97-98  
 
 
Table 5.20 shows which of the possible contributions of each of the three telematic support 
options were tested in this case study and which features were "not applied". The right-hand 
column summarises to what extent the problems (left-hand column) were solved through 
telematic support or instructional methods.  
 
An aspect of workflow software that has to be taken into account is the fact that workflow by 
default aims at assigning tasks to individuals in an efficient way, whereas in group-based 
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learning efficiency is not the ultimate goal. Instead, learning effectiveness is the goal and by 
definition responsibilities are shared (Van der Veen, Jones, & Collis, 2000). 
 
Research 
Question 3 

What factors have to be taken into account when mapping the requirements 
identified in Research Question 1 with the tools and methods identified in Research 
Question 2? 

 
Reflecting on the findings in this case study, the following factors are found to be important 
when choosing telematic support options:  
 

• Accessibility - If the students and instructors are working in situation in which they 
need flexible access, solutions that make use of the Web are to be preferred as the 
course site can be reached via browsers from any Internet connected computer. The 
workflow design part of the workflow tool version used (1997-98 A&B) was not yet 
workflow enabled. Other parts of the workflow tool could be addressed via the Web.  

• Prestructuredness and flexibility of the group work - Workflow solutions are most 
suited to support processes which are highly structured, and where this structure is 
known in advance and unlikely to change during execution (1997-98 A&B). 

• Economies of scale - The Web-based planning table is suitable for small-scale 
educational settings (1996-99), when investing in workflow does not pay off. In large-
scale settings the table solution may become unmanageable, and Web-based course 
managements systems or other (semi-) automated solutions might pay off.  

• Learnability - The more learning is required to use a telematic support option such as 
workflow (1997-98 A&B), the more likely specialisation with regard to the use will 
take place. Web-based tables are easy to learn to use. Workflow systems require some 
learning effort in order to understand the paradigm, concepts and tools. 

 
Research 
Question 4 

What implications does this analysis have for telematic services, infrastructure and 
support? 

 
For the Web-based planning table, a Web server and access to the Internet or an intranet are 
required. All users must have access to server directories, via for example a computer in a local 
network, via FTP or indirectly via intermediate persons who then connect the deliverables. 
This latter solution however introduces logistical delays, uncertainty about deliverable status, 
and is prone to errors.  
 
The experiences with workflow suggest that a workflow specialist is needed to analyse the 
processes and design the workflows (Items 34, 104 & 192, Appendix 8). This brings personnel 
costs in addition to the software and hardware costs, but also dependence of instructors who 
prefer to manage their course by themselves as much as possible, on a workflow specialist 
(Van der Veen, Jones & Collis, 2000). 
 
Aspects of the workflow telematic support option which were found to be useful were: 
 
• High accessibility (requirements are browser plus an Internet connected computer). 
 
• Archiving of deliverables and comments, (although access involved somewhat of a 

workaround via the status option).  
 
• Inbox containing an updated list of tasks to be done, and activity diagrams visualising the 

structure of the project. 
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• Status information, enabling instructors to have an overview of all groups with respect to 

their deliverables and with respect to the instructor commenting tasks as well.  
 
Additional requirements for telematic support options that were found are: 
 
• Integration with the course site should be taken care of, so that no double task instructions 

or double reporting procedures are needed.  
 
• A low learning threshold is necessary, so that all students and instructors, and not only 

specialists, can use the tool support if they need it. (As soon as users feel possible gains 
might be outweighed by the effort required to learn to use and understand new features, 
they will start to abandon these features).  

 
• Compatibility across different browsers is required. Although browser functionality is 

improving over the years, differences between different browsers and versions of those 
browsers can make life difficult when some functions are not supported. It should be clear 
beforehand that most students will be able to use the offered telematic support with their 
browsers and if not how this will be handled. 

 
• Adaptability of the workflows or other telematic support options during the course is 

required if the course format is such that only the outline is available beforehand, and 
details of the planning are not yet available, or are only worked out while the course is 
underway. 

 
On the basis of this case study the main conclusion is that for most educational settings 
workflow technology as such is not (yet) cost effective or flexible enough to meet the needs of 
those instructors who demand options for refining or adjusting the planning of the educational 
process after the start of the course, either by themselves or by the groups refining a default 
planning. The need for "just in time" and "on-the-fly" adjustments raises the question of 
suitability since workflow is geared to processes which are designed beforehand and used 
many times without very much adaptation. The problem of adjusting active workflows by 
actors is widely recognised in the workflow research and user community and may lead to 
more flexible systems in the near future (Sheth, 1997; Horn & Jablonski, 1998).  
 
Furthermore, the telematic support features needed should be simple in their use, as otherwise 
only specialists will be using the solution offered. In this trade off between simplicity and 
functionality the balance fell for the simple solution which was implemented in a more 
manageable way in the last cycle of the course. However, more efficient task execution for the 
instructors is still an important issue for the instructors (Collis & Gervedink Nijhuis, 2000). 
Their role as instructors is shifting from lecturing to the preparation and coaching of Web-
supported learning. For preparation they need efficient means to plan learning activities. For 
their coaching they need contact with their students, but they also need efficient ways to 
monitor the progress of individual students and groups. Coaching is an aspect involved in both 
operationalisation and monitoring. It receives particular attention in the next case study. 
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6 International Tele-Teams 
 
 
Students from Finland and the Netherlands have been working together in project-oriented 
learning teams since 1994. Students from the Kuopio Vocational Education Center (KAKK, 
Finland), the School of Engineering of the Pohjois-Savo Polytechnic (PSPT, Finland) and the 
University of Twente (UT, the Netherlands) worked together in an international project on 
'Applications of Information Technology' (AIT). During this course groups of Dutch students 
worked together with Finnish students from KAKK or PSPT. The project groups were 
supported by both asynchronous and synchronous telematic support features.  
 
The chapter contains an evaluation of the problems with planning, operationalisation and 
monitoring in this course over a three-year period, see Table 6.1 for a timeline of this case 
study. During this three-year period the students and instructors used several telematic support 
options. The helpfulness of these telematic support options was evaluated, focussing on 
workflow (Section 3.2.3), group archives (Section 3.2.2), communication support via 
discussion platforms (Section 3.2.5) and video conferencing (Section 3.2.6) as options that 
might help solve some of the problems identified.  
 

Table 6.1 Timeline for the three International Tele-Teams cycles. 

1996-1997 
Dec96        Mar97 

1997-98 
                                   Mar98    May98 

1998-99 
                                 Mar99    May99 

 Cycle 1    Cycle 2    Cycle 3  

 
The course objectives and problems with planning, operationalisation and monitoring are 
introduced in Section 6.1. The first evaluated cycle of the course (1996-97) using video 
conferencing, newsgroups and other telematic support is described in Sections 6.2-6.4. During 
the second cycle (1997-98) workflow and discussion platforms were added, and group archives 
replaced the newsgroups. This cycle is discussed in Sections 6.5-6.7. The last cycle (1998-
1999) of the "International Tele-Teams" case was no longer supported through workflow and 
discussion groups. This cycle is discussed in Sections 6.8-6.10. The case study outcomes are 
summarised in Section 6.8, discussing the feasibility of the different telematic support options 
that were used over a three-year period (see Table 6.2).  
 

Table 6.2 Overview of telematic support for the "International Tele-Teams" case study. 

Telematic support option 1996-97 1997-98 1998-99 

Web-based planning table 
   

Web-based group archive  
  

Workflow  
 

 

Discussion platform 
  

 

Video conferencing 
   

 
In comparison with the "Multimedia Design Teams" case study (Chapter 5), in this case study 
special attention will be paid to the international, distributed aspect of the case study both in 
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terms of instructional design recommendations and in relation to special requirements for 
telematic support.  
 

6.1 Introduction 
 
The Applications of Information Technology (AIT) course was a compulsory first-year course 
for students in Business Information Technology at the University of Twente (UT). This course 
introduced students to a broad spectrum of applications of information technology, not only by 
studying them but also by using a number of applications in international groupwork with 
Finnish students. The course emphasized the role of technology in organisations rather than the 
technology itself. As in real organisations, students had to deal with the complexities arising 
from working in groups of diverse background, skills and motivation. This heterogeneity was 
intended as a learning experience in itself and as a means to improve groupwork skills for the 
students' future professional careers. A further goal was that the students increase their 
information searching capabilities through their work on the group assignments. The extensive 
use of information technology was also intended to improve the computer skills of those 
students who had little prior experience with computers, e-mail or the Web. 
 
Students from the Pohjois-Savo Polytechnic School (PSPT) participated for the first time in the 
"International Tele-Teams" projects in 1996-97. The original counterpart, KAKK, did not have 
a 'matching' group of students in that year. The students of the PSPT volunteered for this 
international project as part of their engineering curriculum. For them the goals were to gain 
experience in groupwork, practise their English language skills and to experience telematic 
support tools in practise.  
 
The AIT course has been evaluated each year since its inception in 1994-95 (Joosten, 
Andernach, & van Diepen, 1995). Course evaluation results of the year prior to the start of the 
case study were available in the form of an internal evaluation report (Pouw, Van der Veen, & 
Andernach, 1997; Van der Veen, Pouw, Collis, & Andernach, 1996), as well as via a 
publication discussing the 1995-96 course cycle (Collis, Andernach, & van Diepen, 1996). 
These publications were used to compile a list of known problems (Table 6.3). The general 
conclusion of these previous evaluations was that the students perceived the course as relevant. 
Furthermore, the course showed that international cooperation between students can take place. 
However the added value of this working together with students abroad, compared to working 
together locally, was not yet obvious to the students. Therefore it was concluded that the 
international aspects of the course were in need of further improvement. Table 6.3 shows the 
problems with planning, operationalisation and monitoring that were known at the outset of the 
case study.  
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Table 6.3 Problems known before the start of the "International Tele-Teams" case study. 

Planning, operationalisation & monitoring problems  
Item numbers correspond with Table 2.4 

Source 

2 Groups have problems with planning and 
procrastination. 

Collis, Andernach & van Diepen, p.155 

3 Groups have problems with organising work 
between meetings. 

Collis, Andernach & van Diepen, p.155 

4 Groups have problems with access to deliverables 
and comments. 

Collis, Andernach & van Diepen, p.155 

5 Group members do not take a fair share of the work. Pouw, Van der Veen, & Andernach, p. 12 
6 Instructors lack overview of the progress of groups. Pouw, Van der Veen, & Andernach, p. 13 
8 Instructors have difficulties to continue their work at 

a distance. 
Pouw, Van der Veen, & Andernach, p. 13 

9 Students have limited awareness of other group 
members. 

Pouw, Van der Veen, & Andernach, p. 11 

10 Conflicts arise due to poor communication. Pouw, Van der Veen, & Andernach, p. 10 
11 Students do not start using telematic support tools. Collis, Andernach & van Diepen, p.155 
 
 
The item numbers in Table 6.3 refer to the original list of twelve problems in Table 2.4. 
Problems that were not encountered in the evaluation reports are not listed. The table makes it 
clear that the students and instructors in the AIT course were dealing with many problems in 
the domain of this PhD research namely: planning, operationalisation and monitoring. 
Furthermore, the Dutch and Finnish instructors were willing to investigate new options for 
telematic support. The course was therefore a suitable candidate for a case study. The next 
section describes the educational setting of the case study and the telematic support used in the 
first cycle (1996-97) of the AIT course. 
 

6.2  International Tele-Teams: the first cycle (1996-97) 
 
The course cycle of the year 1996-97 is now described, starting with a description of the course 
design of the "International Tele-Teams" case study (Section 6.2.1), followed by a description 
of the facilities available to the students (Section 6.2.2). Some background information on the 
students is given (Section 6.2.3). The telematic support used in 1996-97 is described (Section 
6.2.4), followed by the case study specific research questions of this first cycle (1996-97) of the 
AIT course (Section 6.2.5). The information sources used in the evaluation are listed and their 
relation to the case study specific research questions is given (Section 6.2.6). 
 

6.2.1  Course design 
The top-level structure of the "International Tele-Team" case study is shown as a UML class 
diagram in Figure 6.1. By means of the class diagram the main course concepts, and their 
interrelations, as used in the course description can be depicted.  
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Figure 6.1 UML class diagram for the International Tele-Team case. 

The diagram in Figure 6.1 shows that for each of the participating Dutch and Finnish ICT 
courses, there are local ICT courses with the components "Theory part" and "Project". The 
theory parts are filled in locally. In 1996-97 the subgroups consisted of two to five students 
who collaborated in one of the twelve international groups that were composed at the start of 
the course. The subgroups were not of the same size due to the fact that more Dutch students 
(59) than Finnish students (24) participated in the 1996-97 course. In one group, three students 
from the University of Twente campus in Leeuwarden participated. This team thus consisted of 
students from PSPT, UT Leeuwarden, and UT main campus. 
 
The main objective of the course was to learn about applications of information technology by 
using them in the groupwork. Each group had its own Web page that gave an overview of the 
group’s work. Each group was assigned to compose a collaboratively produced report about a 
selected topic in the form of a Web site in which individual contributions were integrated. The 
individual contribution of each member of a project group consisted of a page in which that 
member presented himself or herself, and a number of pages in which the information found 
and knowledge acquired were presented in the form of an essay (Pouw, Van der Veen, & 
Andernach, 1997). Examples of topics were: tele-medicine, electronic banking, tele-learning 
and virtual reality.  
 
The groupwork of the AIT course was divided into four phases:  
 
1. Orientation phase - The purpose of this phase was to get to know the local and international 
group members. Furthermore the students were supposed to get familiar with the physical and 
digital library and the telematic support facilities. Each group had to divide a number of 
specialist roles amongst the local and international group members. See Table 6.4 for a 
description of the specialist roles. Via specialist groups (Figure 6.1) the students were supposed 
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to help each other on specialist topics. The assignment was analysed so that self-study tasks 
could be formulated. At the end of the orientation phase, two products were required: an 
introduction page and a workplan for the execution phase.  
 
2. Execution phase - This phase was meant to contain the actual work. Students had to work on 
the self-study tasks and deliver a chapter for the final group report. As a team, the students had 
to decide about the design, structure, and building of their Web site. Furthermore, as part of 
their final reports the groups had to evolve a shared opinion on the future developments they 
expected in the area of their assignment. At the end of this phase, their group report was 
expected to be available via the course Web site.  
 
3. Presentation phase - The project groups' work was presented to the other (local) students 
and the instructors. The groups were supposed to reflect not only on the outcomes in relation to 
the topic of their assignment, but also on the way they had been working with their groups.  
 
4. Evaluation phase - In this phase the course was evaluated by means of an electronic 
evaluation form. The instructors assessed the local subgroups and discussed the outcomes with 
the students.  
  

Table 6.4 Specialist roles as defined for the 1996-97 AIT course. 

Specialist Role description Local AND/OR joint specialist  
Moderator  Takes care of time and process management. 

Checks if decisions are implemented. Quality 
control. 

Dutch subgroup OR Finnish subgroup 

Toolmanager Arranges communication tools. Takes care of 
technical matters. 

Dutch subgroup AND Finnish subgroup 

Rapporteur Takes care that minutes and decisions are taken 
down. Reports to instructor. 

Dutch subgroup AND Finnish subgroup 

Datamanager Responsible for data on the server. In charge of 
group memory, using the shared workspace. 

Dutch subgroup OR Finnish subgroup 

Editor Takes care that the group product has same 
layout.  

Dutch subgroup OR Finnish subgroup 

Integrator Takes care that content of sub-products is 
integrated and linked.  

Dutch subgroup OR Finnish subgroup 

 
The course was spread over the period December 1996 - March 1997. In each of the lecture 
weeks two group sessions of four hours were planned. Lecture sessions for the course related 
the projects to the course textbook. The total student workload was scheduled to be 120 hours. 
Instructors supervised each local subgroup, to check progress and to motivate and support 
subgroups when needed. The local instructors also organised presentation sessions and 
assessment.  
 

6.2.2 Facilities 
At the UT the students had access to a project room and computer facilities during the 
scheduled hours. Outside these hours, there were also faculty computers available for the 
students with access to Internet and server directories via the local network. Outside the faculty 
building the students could use Internet connections from home or elsewhere. Access to the 
server directories and the course-related newsgroups was restricted to the computers in the 
faculty building.  
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Students at the PSPT were able to work on their international project work during scheduled 
practical work in classrooms with computers connected to the local network and the Internet. 
The validity of their network accounts was restricted to the scheduled hours only.  
 

6.2.3  Students and instructors 
For both Dutch and Finnish students the English language was their second or even third 
language. Most Dutch students of the AIT course (1996-97: 73%) had entered their university 
studies in Business Information Technology directly after finishing secondary school aged 
between 18 and 20 years (Peters, 1999). The gender distribution showed a majority of males 
(1996-97: 95%). The Finnish students of PSPT were mostly male students in engineering 
curricula, aged 18-21 years. In both UT campuses (Twente and Leeuwarden), as well as in 
Kuopio (PSPT) instructors were in charge of the local theoretical component and the 
assessment of the local sub-group of students.  
 

6.2.4  Telematic support in the AIT course (1996-97) 
The telematic support that was used in the 1996-97 course is outlined in this section, starting 
with the Web site of the course (Figure 6.2) in relation to planning, operationalisation and 
monitoring activities. Next the additional telematic support options used by the groups are 
described.  

 
Figure 6.2 Homepage of the AIT course. 

The homepage of the AIT course shows the banners of the participating institutes and a menu 
with icons connecting to the different parts of the site. From top left to top right in Figure 6.2, 
the icons connect to: Homepage, News, Group Center, Specialist Center, Resource Center, 
Navigation Center, Schedule, Product Center, Evaluation Center, Demonstration Center, and 
Help. The functions of the Product Center and the Group Center are now described in some 
detail. A detailed description of the course site can be found in (Terlouw, Van der Veen, & Van 
Diepen, 1998).  
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The "Product Center" shown in Figure 6.3 is a Web-based table which was used to help groups 
format their reports by offering them a standard structure with the following sections: abstract, 
introduction, individual chapters, future work, conclusion, and references. The table was also 
designed so that instructors had easy access to all group products for monitoring purposes. The 
files that were behind the hyperlinks in the table were placed on server directories of local 
networks by the students. Half of the groups were using a server at PSPT, whereas the other 
half of the groups were using server directories at the UT.  
 

 
Figure 6.3 Product Center organising all group products, 1996-97. 

 
The "Group Center" shown in Figure 6.4 connected to a membership list, instructor 
information, the group's workplan, the group's newsgroup, and the group's homepage. Thus all 
students could easily find and read their group's details and workplan. The group's workplan 
was built by the group and resulted in a Web-based planning table listing the planned team 
activities within the framework of the course. The instructors could check the progress of the 
groups through the Web-based table (design: Reijo Suikkanen & Toine Andernach). 
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Figure 6.4 Group Center linking group information and tools, 1996-97. 

 
Video conferencing - Video conferencing sessions were scheduled in the orientation phase of 
the cycle (January 7th, 1997), as a means of improving the cohesion of the international teams. 
Each group was scheduled for a 15-minute video conferencing session. Figure 6.5 shows the 
video conferencing equipment in use by the instructors during a preparation session. The 
equipment used at the UT was Picturetel 4000, including microphones and a wide-screen 
television set. The camera was mounted on top of the television set and could zoom in and out 
through a touch panel.  
 
At the PSPT, a Philips Titan H323 unit was used. This unit was connected to a server, and 
could be manipulated at a distance from computers in different rooms and the auditorium. The 
maximum transfer speed for the PSPT set was 384 kbps. However, the Dutch side had a 
maximum transfer speed of 128 kbps at that time (Van der Veen, Kallio, Pitkånen, & Van 
Diepen, 1999). The connection therefore used the lower transfer speed, implemented via ISDN 
so that service was guaranteed throughout the sessions (see also Section 3.2.6).  
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Figure 6.5 Instructors using video conferencing in preparing the course. 
(Photo: Dolf Heiligers). 
 
 
Newsgroups - A series of newsgroups were set up so that each group could use its own 
newsgroup for communication purposes (see also Section 3.2.5). The newsgroups offered the 
students a shared archive of messages. The instructors had access to the newsgroups as well, in 
order to monitor for early signals of problems occurring in the groups. A separate newsgroup 
was also set up for each specialist role so that students could post questions which should then 
be answered by other students with the same specialist role.  
 
E-mail - All students had e-mail addresses which were published in the "Group Center". 
However the instructors urged students to use the newsgroups first of all for asynchronous 
communication as otherwise the instructors would not be able to monitor their groupwork in 
progress as planned. 
 
Chat - Students were informed about the possibility of using chat for synchronous contacts. 
Chat facilities were not integrated into the Web site.  
 
The next section describes the case study specific research questions of the 1996-97 evaluation. 
 

6.2.5  Case study specific research questions (1996-97) 
The 1996-97 evaluation had two specific goals. The first aim was to update the list of problems 
in planning, operationalisation and monitoring (Table 6.3). The second aim was to evaluate the 
usefulness of the existing telematic support options with respect to the problems found 
previously (Section 6.1).  
 
Question 1: What problems are students and instructors experiencing, in particular with the 
planning, operationalisation and monitoring? 
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Question 2: Was the Web-based planning table helpful? 
 
Question 3: Were the newsgroups helpful? 
 
Question 4: Was the video conferencing session helpful? 
 
Case study specific Question 1 relates to the problem inventory asked for in the overall 
Research Question 1 (Section 1.4). Case study specific Questions 2-4 relate primarily to overall 
Research Question 2 which asks for remedies, but their outcomes can also help identify the 
factors that should determine the choice for a certain remedy (overall Research Question 3) and 
give recommendations with respect to what is needed in terms of services, infrastructure and 
support (overall Research Question 4). The sources of information for answering these four 
questions are described in the next section.  
 

6.2.6 Information sources for the 1996-97 evaluation 
The following information sources were available for the 1996-97 evaluation of the AIT 
course:  
 
Student questionnaire - Student opinions were collected via an online questionnaire that was 
linked to the "Evaluation Center" (see Appendix 9). By means of a CGI script, the filled in 
forms were automatically sent to the researcher. Frequency tables for the questionnaire 
responses can be found in Appendix 10. Remarks made to open-answer questions are used to 
illustrate student opinions. The questionnaire was filled in by 50 of the 83 students (43 out of 
59 Dutch, and 7 out of 24 Finnish).  
 
International workshop - The researcher attended the meeting of the Finnish and Dutch 
instructors. Furthermore this meeting was extended into an ERASMUS-supported workshop on 
project-based tele-learning, attended by a total of 19 instructors, researchers, and instructional 
designers. The program of the workshop, organised by the researcher, can be found in 
Appendix 11. The evaluation outcomes of the course were discussed at the workshop. After the 
workshop was closed, the instructors held a meeting to decide about the next cycle of the 
course. The minutes made by the researcher at this instructor meeting were used as an 
information source.  
 
Observations - By attending the video conferencing sessions, it was possible to observe the use 
of the video conference options. Furthermore the researcher observed some groups while at 
work.  
 
Web site – The Web site gave access to the newsgroups, allowing monitoring of its use. 
Furthermore, some groups reflected upon their work in an international group via their 
contributions to the AIT Web site. Some quotations related to the focus of the research are 
given below. 
 
In Table 6.5 an overview of the case study specific research questions and the different 
information sources is given. 
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Table 6.5 Case study specific research questions & information sources (1996-97). 
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1 What problems are students and instructors 
experiencing, in particular with the 
planning, operationalisation and 
monitoring? 

    

2 Was the Web-based planning table helpful? 
    

3 Were the newsgroups helpful? 
    

4 Were the video conferencing session 
helpful?     

 
 

6.3  Results of the first cycle of the AIT evaluation (1996-97) 
 
In this section the results of the 1996-97 evaluation of the AIT course are presented in relation 
to the case study specific research questions (Section 6.2.5). Section 6.3.1 gives an overview of 
the problems in planning, operationalisation and monitoring. Section 6.3.2 reports on the 
students' appreciation of the different telematic support options. 
 

6.3.1  Case Question 1: Problems found in planning, operationalisation and monitoring 
Question 1: What problems are students and instructors experiencing, in particular with the 
planning, operationalisation and monitoring? 
 
The list of common problems with planning, operationalisation and monitoring that were 
previously found (Table 6.3) was used to see which of the problems were present during the 
1996-97 cycle, and which of the problems had been resolved in this course cycle.  
 
Problem 2: Groups have problems with planning and procrastination - Problems with delays 
occurred mainly in the communication between the two distributed subgroups and not so much 
at the local level. During observations some students expressed the need that their counterparts 
should answer their e-mail on short notice preferably within hours or at least the same day. 
This was not realistic as the foreign counterparts were not always working on the project on the 
same day resulting in problems with the planning of the group work. Typical  procrastination 
behavior was not found. Delays found were merely due to the asynchronous character of some 
of the communication which groups had not accounted for. 
 
Problem 3: Groups have problems with organising work between meetings - The local students 
were not having many problems with dividing their tasks within their local subgroup (Item 3, 
Appendix 10). For tasks that local subgroups had to share or divide with their international 
counterpart subgroup, making a good division of work was a problem for a large minority of 
the students (Item 4, Appendix 10). Joint writing of parts of the workplan and the final report 
was a problem due to access problems (see also Problem 4) and lack of communication (see 
also Problem 9).  
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Problem 4: Groups have problems with access to deliverables and comments - When 
deliverables were attached to the Web site they were accessible for all. However, it was 
difficult for the students to get the deliverables on the server directories, as access to the 
network server directories was only allowed for local students. For PSPT students this local 
access was limited to their scheduled hours. This resulted in delays with availability of 
products for other group members and instructors. At the UT students had difficulty with 
accessing the comments and other messages in the newsgroups, as access was restricted to the 
computers in the faculty building. Improvement of access via the newly introduced newsgroups 
was not realised as students did not start using the newsgroups on a regular basis. 
 
Problem 5: Group members do not take a fair share of the work - Some of the students did not 
take a fair share of the work, or dropped out of the course leaving the groups with tasks to be 
rearranged. The distributed setting made it difficult for students as they were not aware of what 
was actually happening when some students did not answer e-mail. 
 

"The Finnish refused to answer email, newsgroup mails, and were very much 
reluctant to cooperate."  
"The Finnish weren't very willing to participate with our group."  

 
According to the PSPT instructor present at the workshop, the voluntary nature of the course 
had led to a low level of commitment for some students. As soon as other parallel courses were 
demanding substantial efforts, some students had put in less energy, or even stopped attending 
the international team sessions. This resulted in poor scores from Dutch students with respect 
to appreciation of the Finnish students' efforts (Items 8, 10 and 20, Appendix 10). 
 
Problem 6: Instructors lack overview of the progress of groups - The instructor workshop 
discussions held after the course ended revealed that, according to the instructors, the "Product 
Center" was helpful for them in accessing group reports and individual contributions via a 
single Web-based table. However, they felt they were lacking a good overview of the groups' 
progress, which resulted in late awareness of problems in certain groups. For the PSPT an 
additional problem was that the motivation of some of the students was low as a result of the 
voluntary nature of the course. This became apparent when the students had obligations to 
other, compulsory courses. To increase the instructors' awareness of problems the instructors 
would like to have a solution which gives them an accurate overview of the progress of groups, 
so that they can detect delays at an early stage. Workflow seemed an acceptable telematic 
support when introduced to the instructors by the researcher (Table 3.4).  
 
Problem 8: Instructors have difficulties to continue their work at a distance - As part of the 
preparation, the instructor team held a workshop in Kuopio, Finland before the start of the 
course. Further contacts with international colleagues were via e-mail. Most of this e-mail 
communication concerned the planning of the course beforehand, which worked very well, and 
trouble-shooting if teams had difficulties. At the instructor meeting after the course it was 
concluded that there had not been sufficient contact during the course.  
 
Problem 9: Students have limited awareness of other group members & 
Problem 10: Conflicts arise due to poor communication  
The students reported that communication at the local level was sufficient (Items 5 & 17 
Appendix 10), but that communication between the subgroups was insufficient (Items 6, 11 & 
18, Appendix 10). The following quotation comes from students working at the UT 
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Leeuwarden campus, illustrating the difficulties in communication between them and their 
counterpart subgroup at the main UT campus (By that time the two Finnish students in their 
team had dropped out of the course): 
 

"We have mailed about the subjects as we had said at the video conference, but we 
didn't get much response. Almost every day and especially Tuesday afternoon we 
tried to contact Enschede, but long without success. We had really no idea what 
was happening there. The worst was that they didn't answer our mail. Almost every 
day we checked the homepage of the project, the newsgroup and our email. When it 
was week 6 we really began to worry. We didn't have much time anymore. This time 
we contacted Enschede by telephone. Now we wanted a clear plan. We sent a 
message with questions about the project and our instructor contacted their 
instructor. A day later (Wednesday) we received an answer. We saw that the plans 
had changed. They had almost finished the project."  

 
The above clearly illustrates that some subgroups did have little awareness of the other 
subgroup, and how frustrating this can be. Also the fact that only after six weeks this subgroup 
really began to worry, and the instructors contacted each other, made clear that the 
communication aspect of the course was not working well. It is clear that some subgroups 
almost ignored their counterparts, or reduced the interrelatedness of their work to the 
minimum. This can be further illustrated by the following student quotations:  
 

"We just gave them our deadline and they sent us their Internet page." 
"We only talked to the Finnish members once on the video conferencing, and once 
on IRC."  
"We got one E-mail and that was about it, concerning communication for the rest of 
the project."  
"We have had almost no contact with our Finnish members " 

 
Problem 11: Students do not start using telematic support tools. - Students did not use the 
newsgroups (see also Section 6.3.2).  
 

6.3.2  Case Questions 2-4: Telematic support appreciation, 1996-97 
Results are presented in this section relating to each of the telematic support options 
investigated in this course cycle. 
 
Question 2: Was the Web-based planning table helpful?  
 
All groups published their workplan via the Group Center (Figure 6.4). The planning tables 
showed different levels of detail. Apart from the main tasks and deadlines, some groups also 
gave the task division and expected task duration. None of the tables had hyperlinks to 
deliverables or comments. Status information was not found in the tables. Making the 
workplan helped groups to define what it was they had to do in the project, and for some as 
well in making a task division. However, only 30% of the students agreed that their workplan 
was of high quality (Item 9, Appendix 10).  
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Question 3: Were the newsgroups helpful? 
 
The newsgroups were hardly used, and the questionnaire result shows a low appreciation by 
the students with an average score of 1.84 on a 5-point scale with minimum=1 and 
maximum=5 (standard deviation=1.07; Item 16, Appendix 10). Limited access was a problem 
as there was no access outside scheduled hours at PSPT, and also no access outside the 
Computer Science building at the UT. During the video conferencing, one student explicitly 
referred to the public, open character of the newsgroup as an obstacle to expression of 
opinions:  
 

"If you want to send a private message, not to be seen by the instructors, you should 
use e-mail "  

Another student quotation with respect to the newsgroups:  

"It's easier to mail every one, because people check their mail almost every day, 
which is not the case with the newsgroups."  

 
Whatever the reason for not using the tool, the newsgroups were not used and thus could not 
help solve any of the student problems, nor could instructors use the newsgroups to monitor the 
progress of the groups as planned.  
 
Question 4: Was the video conferencing session helpful? 
 
The majority of the students (66 %) were satisfied with the quality of the video conferencing 
session (Item 13, Appendix 10). Nevertheless, there was no majority of students perceiving the 
video conferencing as useful for setting up the cooperation (Item 12, Appendix 10). Remarks 
made by students via the student questionnaire or via their Web site illustrate the possibilities 
to personalise communication, but also the limitations:  
 

"Although we could have done the same using different technology, the video 
conference was useful to make communication more personal." 
"The idea was nice, but after the video conference the contact faded away." 

 
The researcher observed that groups used the video conferencing session in different ways. 
Most groups started with socialising. However some groups skipped the introductions and 
started with discussions about practical issues related to the assignment. Discussions were 
sometimes slightly hindered when both parties started talking at the same time due to short 
delays in the audio. In general, students appeared not to be impressed by the technology 
although most had not used video conferencing equipment before. The improved international 
communication that was hoped for was not evident (Items 2, 6 & 18, Appendix 10). 
 

6.4  Conclusions and discussion Cycle 1, 1996-97 
 
Students in general were satisfied with the learning effects of the course (Item 46, Appendix 
10). The course and the international groupwork were found to be relevant for their studies 
(Items 48 & 49). However, despite instructor efforts to improve the course, the collaboration 
between the subgroups did not work as planned. A combination of the following factors might 
account for the problems found:  
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Face-to-face contacts - Not having met face to face may have hindered fruitful 
cooperation between subgroups. 
 
Nature of the task - The task itself only had a limited need for cooperation, with the 
advantage that, in case of failure in the cooperation there was still a product. The 
disadvantage was that communications were poorer and could be avoided due to the lack 
of interrelatedness in the task.  
 
Technical and organisational matters - Slightly different deadlines and limited access to 
computer facilities hindered the groups.  
 
Different levels of motivation - The course was obligatory at the UT, and voluntary at the 
PSPT.  
 
Social skills - Limited socia1 skills of some students, who had little awareness of the 
situation of the other students, caused problems. They were not prepared for working in 
such a situation. The instructors expected that the students would learn by doing and had 
not planned a scaffolding strategy (Winnips, 2001). 
  
Instructor strategy - There were too few interventions by instructors to get the cooperation 
back on track. Also the number of instructor contacts might have been too low. Time 
pressure led to the situation that the instructors reacted to incidents instead of proactively 
investing time and energy in monitoring activities and interventions.  
 
Asymmetric groups - The location with more group members was likely to take control. 
This also happened in the Leeuwarden/Twente group leading to frustration for the 
Leeuwarden students. 
 

In the following section the updated list of problems is presented (Section 6.4.1). Next, the 
findings with respect to the evaluated telematic support options are summarised (Section 
6.4.2). Despite the difficulties with cooperation between subgroups, the instructors decided to 
try to perform better next time. Section 6.4.3 describes the transition to the second cycle (1997-
98) of the AIT course. 
 

6.4.1  Planning, operationalisation and monitoring problems 
The findings with respect to the problems in planning, operationalisation and monitoring 
(Section 6.3.1) are now summarised by means of Table 6.6 but only showing the problems that 
were found. The table shows that none of the previously identified problems had been solved in 
the 1996-97 cycle, and that those problems related to the distributed aspect of the course some 
had become more apparent (Problems 9, 10 and 11). 
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Table 6.6 Problems with planning, operationalisation and monitoring (1996-97). 

Item Problem  Summary of findings 
2 Groups have problems with planning and 

procrastination. 
Delays due to the distributed aspect of the project, and 
poor communication.  

3 Groups have problems with organising 
work between meetings. 

Local subgroup organisation worked fine.  
Problems with joint tasks due to poor  communication.  

4 Groups have problems with access to 
deliverables and comments. 

Newsgroup solution was not used. 
Limited access to server directories. 

5 Group members do not take a fair share 
of the work. 

Some students showed low motivation. 
Some students showed a passive attitude. 

6 Instructors lack overview of the progress 
of groups. 

Good overview of local subgroup. Poor overview of 
cooperation between subgroups and joint progress.  

8 Instructors have difficulties to continue 
their work at a distance. 

Preparation worked fine.  
Too few contacts during the course. 

9 Students have limited awareness of other 
group members. 

Local subgroups worked fine. "Tele-teams" showed 
lacked of communication and limited awareness. 

10 Conflicts arise due to poor 
communication. 

Irritation when subgroups do not respond to 
communication.  

11 Students do not start using telematic 
support tools. 

Newsgroups were ignored.  

 
The next section focuses on the findings relating to the telematic support options used.  
 

6.4.2  Strength and weakness of the telematic support options (1996-97) 
This section describes the strong and weak points of the telematic support options of 1996-97 
in particular those of the Web-based planning table, the newsgroups and the video 
conferencing.  
 
Web-based planning table - By making their own workplan, and publishing it via the Web-
based planning table, the groups were well aware of what had to be done. The format enables 
students to publish their planning by themselves. The quality and level of detail in the 
workplans differed substantially. The table was not used to give access to deliverables as the 
Product Center and Group Center were in place for that. These two centers also used Web-
based table formats, which were convenient as they allowed access to products and group items 
for all students and instructors via a single page. The Product Center was appreciated by the 
instructors for this one-point of access aspect and the pre-structuring of the reports of the 
groups, but not so much by the students who possibly felt constrained by the prescribed format 
which resulted in their product appearing inside one of the course site frames. Status 
information was not found in any of the tables. A difficulty with the Web-based tables was the 
fact that the groups had to arrange the files themselves in the correct directories, for which 
access problems were reported. 
 
Newsgroups - For messaging students preferred e-mail messages over newsgroups. The 
students perceived the monitoring advantages for the instructors as disadvantages. Reasons 
found for not starting to use the newsgroups were:  
 

• The lack of privacy due to the public character of the newsgroups  
• Uncertainty if and when newsgroup messages would be read  
• Feeling of inefficiency when using parallel means for messages 
• Limited access  
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The students' unwillingness to use the newsgroups prevented the instructors from having 'a 
look over the shoulder' every now and then.  
 
Video conferencing - The video conferencing session acted as a means to get to know each 
other to some extent (socialising), and as a focus event for the project start. Although at the 
time of the video conferencing all groups were present, this appeared not to be sufficient for a 
fruitful cooperation for all groups. The poor results of the distributed aspect of the projects 
might have influenced the student appreciation for the video conferencing and other 
communication means in a negative way if their use did not result in successful collaboration. 
 

6.4.3  Transition to the 1997-98 cycle of the course 
As a result of the problems found the instructors decided that the operationalisation and 
monitoring aspects of the course had to be improved. The groupwork might benefit from an 
additional video conferencing session halfway the course as a focus point for the subgroups. 
The students could then discuss progress and make renewed decisions about how to work and 
finish their projects successfully. For instructors the need for early warnings, other then 
directly from the students, was identified. Workflow support was identified as a possible 
telematic support option that could help raise the groups' awareness of progress, and in the 
meantime inform the instructors of the overall progress through status reports (Table 3.4). The 
newsgroups had to be replaced or abandoned. As the problems with access to group 
deliverables remained, the instructors chose to introduce a Web-based group archive option as 
a possible solution.  
 
Apart from the changes in telematic support, the Finnish counterpart PSPT decided to offer the 
international projects no longer on a voluntary basis but as part of an obligatory curriculum. 
Furthermore, the instructors decided to condense the course into a six-week period. This 
change was caused by a change in the UT curriculum, but was also expected to be beneficial 
for the "International Tele-Teams" setting. The instructors expected that the subgroups would 
not lose momentum if they had to complete their task in a shorter period of time. Further 
changes in the set up of the AIT course cycle of 1997-98 are outlined in Section 6.5.  
 

6.5  International Tele-Teams: the second cycle (1997-98) 
 
The 1997-98 cycle of the AIT course was subject of the second evaluation cycle of this case 
study. A number of course design aspects were modified including the use of adapted and 
additional telematic support options. Section 6.5.1 describes the main adaptations in the course 
design compared to the previous cycle. Section 6.5.2 continues with a description of the 
telematic support options that were used in the 1997-98 cycle of the course. Section 6.5.3 gives 
the specific research questions of this cycle's evaluation. The information sources used for this 
evaluation are given in Section 6.5.4.  
 

6.5.1  Adaptations in the 1997-98 cycle of the AIT course 
As a result of the evaluation of the 1996-97 AIT course cycle and the instructor discussions a 
number of changes were implemented. These decisions were agreed upon by the joint group of 
instructors at the ERASMUS workshop held at the University of Twente, May 1997 (Appendix 
11).  
 
1. The course was condensed from 12 to 6 weeks for the projects. The course moved from 

December-February to March-April (see also the timeline in Table 6.1). 
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2. The groups had two video conferencing sessions (week 1 + week 3, 1997-98) instead of 
one session at the start of the project only (1996-97). 

 
3. Video quality of connection UT/PSPT was upgraded to ISDN3 (384 kbps). The connection 

with KAKK was at 128 kbps. 
 
4. The course was now obligatory for all enrolled. (In 1996-97 the course was not obligatory 

for the PSPT students.) The PSPT students were studying “Information Technology” in the 
first year of either the so-called “English stream” (15 students), or the Finnish degree (17 
students). 

 
5. A number of students from the KAKK Institute (for adult learners) participated in the 

1997-98 course, whereas in 1996-97 all Finnish students were PSPT engineering students. 
The KAKK course “International Teamwork Using Telematics” was aimed at learners 
who need team- and project-working skills in their work in domestic and international 
environments (Van der Veen, Kallio, Pitkånen, & van Diepen, 1999s). Twice per week 
four-hour sessions were scheduled with instructor support, plus two more sessions for 
groups to meet and use computers if necessary. At the end of the course, the group made a 
one-week excursion to Twente, where it was possible to meet their Dutch partners and 
instructors. The participants were adults with different educational and professional 
backgrounds. They had differing levels of ICT and language skills. Some were taking the 
course as part of a program for re-entering the labour market. 

 
6. The instructors decided that, for this cycle of the course, each institute would appoint one 

instructor who would pay special attention to the international character of the course. 
Also some changes in the instructor team occurred (see Appendix 12). 

 
7. Livelink workflow, group archives, and discussion platforms were introduced. All parts 

could be accessed through one login action. Newsgroups were abandoned. 
 
8. All groups used server space of UT in 1997-98. (In the previous cycle (1996-97) half of 

the groups used server space at PSPT with very much restricted access.) 
 

6.5.2  Telematic support in the AIT course, 1997-98 
This section describes the telematic support available to the groups and instructors during the 
1997-98 cycle of the AIT course. Table 6.7 summarises the telematic support options. 
 

Table 6.7 Telematic support for the 1997-98 AIT course. 

Purpose Telematic support 
Asynchronous communication E-mail & specialist discussion platforms 
Synchronous communication Video conferencing & chat 
Organising course information Course Web site 
Organising group information Group Center & Web-based group archives 
Group products Product Center 
Resources Web, online library & search engines 
Planning Web-based planning table 
Monitoring progress Workflow 
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Video conferencing - For synchronous discussion two 15-minute video conferencing sessions 
were scheduled for all groups. The first session (March 25th, 1998) at the start of the project 
was dedicated to getting to know each other. The second session (April 8th, 1998) halfway the 
project was supposed to help the subgroups to synchronise their work, make a planning for the 
second half of the project and for domain-related discussion. For video conferencing use was 
made of dedicated equipment (Van der Veen, Kallio, Pitkånen, van Diepen, 1999) connected to 
ISDN lines so as to support reasonable quality of service, see Figure 6.1. The UT-PSPT 
connection was upgraded to 384 kbps. The UT-KAKK connection operated at 128 kbps.  
 
Group Center & Workflow - The work of the groups was facilitated again by the Group Center 
giving both students and instructors access to all group related matters. As can be seen in 
Figure 6.6 this includes access to information on the team members and the instructors. Each 
group's Web-based planning table and Web-based group archive could be reached through the 
Group Center, see the "Planning/Workflows" and "Shared Workspace" columns in Figure 6.6.  
 

 
Figure 6.6 The Group Center table showing the workflow links (1997-98). 

 
In addition to the Web-based planning table and the static schedules, workflow was introduced 
to monitor group progress (Van der Veen, Collis & Jones, 1998) and also as an entry point for 
instructor feedback into the project. The student managers of the groups were supposed to 
handle the workflow tasks via the Workflow Inbox. The Workflow Status was supposed to 
provide both instructors and students information on their progress. The technical set-up of the 
Livelink workflow was similar to the (1997-98A) set up of the "Multimedia Design Teams" 
case study as described in Section 5.5.4, which also shows examples of the Workflow Inbox 
(Figure 5.8) and Workflow Status (Figure 5.9). The workflow that was designed for the project 
groups is shown in Figure 6.7.  
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Figure 6.7 Workflow activity diagram for a group that is working on their final product. 

 
The workflow in Figure 6.7 shows that the groups started working on introductory homepages 
and their workplan in parallel. The workplan was subject to a feedback cycle. The commenting 
of the workplans was divided among the different Dutch and Finnish instructors. After both 
parallel tasks were finished, the group was supposed to work out their final product in the 
execution phase of the project. The instructors did not further specify the execution phase. The 
icon with the rectangular box (Figure 6.7) is the active task at the time this picture was made. 
Figure 6.7 shows that the Dutch students "aitnl034" and "aitnl031" had performed the first two 
parallel tasks. The group's workplan was then evaluated by the instructor "diepen". After 
approval, the Finnish student "aitsf031" opened the last task in the workflow, which was 
supposed to be finished before April 27, 1998 (see the "Milestone" icon). The instructors at the 
UT main campus were introduced by the researcher to the workflow via a guided tour through 
the workflow components. Finnish instructors received a message with a short manual about 
how to deal with the Livelink software. Furthermore a visit of the researcher to Kuopio was 
planned (Week 3), not only to observe the course from the Finnish perspective, but also to give 
support with respect to the workflow software if needed. The researcher gave a 20-minute 
introductory demonstration to Dutch students with a manager or data manager role in their 
groups. 
 
Group archives and discussion platforms - Web-based group archives (Section 3.2.2) replaced 
the newsgroups as a means to organise a group memory. These archives allowed uploading of 
files and Web links, as well as options to group these items into sub-folders. This group archive 
option was supposed to help solve the access problems of groups (Problem 4, Table 6.6). Files 
connected to the Group Center and the Product Center had to be placed on the server 
directories by UT students. An example of a Web-based group archive implemented through 
the Livelink "Workbin" component can be seen in Figure 6.8. 
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Figure 6.8 Web-based group archive implemented through Livelink, 1997-98. 

 
For the specialists a discussion platform was available where they could post questions and 
answers. Livelink software offered Web-based group archive and discussion platform options 
besides the workflow option that had been used already in the "Multimedia Design Teams" 
case study. As a result only one login was required for access to the group archive, discussion 
platform and workflow components. 
 

6.5.3 Case study specific research questions (1997-98)  
The updated list of problems with planning, operationalisation and monitoring (Table 6.6) was 
used to see which of the problems were present during the 1997-98 cycle, and which of the 
problems that were found in the 1996-97 cycle of the AIT course had been solved (Table 6.6). 
Therefore the first case study specific research question of the second cycle of the course was: 
 
Question 1: What problems are students and instructors experiencing, in particular with the 
planning, operationalisation and monitoring? 
 
A number of telematic support options were used during the 1997-98 course cycle (see also 
Table 6.2). The following research questions were formulated in order to investigate to what 
extent these options had been useful for students and instructors. 
 
Question 2: Was the Web-based planning table helpful? 
Did the students build their Web-based planning table and if so which of the possible Web-
based planning table features such as tasks, assignees, deadlines, status information and linking 
deliverables and comments were used (see also Table 3.3). 
 
Question 3: Were the Web-based group archives helpful? 
Did the students use the Web-based group archives, and if so did they appreciate the Web-
based group archive as a helpful way of archiving their group products?  
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Question 4: Were the video conferencing sessions helpful? 
Did the students find the video conferencing helpful in making the international cooperation 
work? Did the students use the video conferencing for what was intended? Was upgrading of 
the bandwidth for UT-PSPT video conferencing worthwhile? 
 
Question 5: Was the workflow helpful? 
Did the students and the instructors use the workflow, and if so did they appreciate the 
workflow as a support in monitoring and controlling progress? 

 
Question 6: Was the discussion platform helpful? 
Did the students use the platform, and if so did they appreciate the discussion platform as a 
helpful way for getting answers to their questions? 

 
The helpfulness in the case specific research questions refers to the goals that were defined for 
each of the telematic support options in Section 6.5.2. A series of information sources was used 
to answer the above questions. Each information source is now presented in the next section. 
 

6.5.4  Information sources for the 1997-98 evaluation 
The following information sources were used in the 1997-98 evaluation of the AIT course, and 
were used as input for the case study specific research questions: 
 
Student questionnaires - The students filled in the same online questionnaire as the first cycle, 
with adjustments related to the new telematic support (See Appendix 10). An evaluation report 
was prepared directly after the course execution as feedback to the instructors (Van der Veen, 
1999). Outcomes were also available for the students via the Evaluation Center in the course 
site. Two additional short paper-based questionnaires were filled in directly after each of the 
video conferencing sessions (Appendix 13). The goal of the two questionnaires was to gain 
insight into the appreciation of the medium and the purposes for which it was used. An 
overview of the scheduling of the questionnaires is given in Table 6.8.  
 

Table 6.8 Student questionnaire details, 1997-98. 

Questionnaire focus Week Response (n = 104) Format 
Video session 1 Week 1: directly after the session 86 Paper 
Video session 2 Week 3: directly after the session 84 Paper 
Course evaluation Week 6: at the end of the project 85 Online 
 
Travel report - In the third week of the course, the researcher visited both Finnish institutes 
who participated in the case study. The goal of the visit was to get a clear picture of the 
situation of the Finnish students and instructors. Also the researcher could help resolve some of 
the questions regarding the telematic support, and was reminded of technical problems. 
Discussions with instructors and students and observations were summarised in a travel report 
(Van der Veen, 1998).  
 
Workshop report - This time the student group of KAKK was able to come to the UT after the 
project was finished (and after the questionnaire was filled in). A meeting with their Dutch 
counterparts was arranged by the researcher in cooperation with the instructors. This meeting 
was used to evaluate the "International Tele-Teams" projects in which they had participated. 
Each of the four groups was asked to discuss their experiences. The group opinions were then 
reported and a short discussion took place. The minutes of this evaluation session including the 
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students' recommendations for the instructors were used as an information source for the 
evaluation of the case study (Van der Veen, 1999). 
 
Publication - In collaboration with the instructors of the participating institutes a conference 
article was written in which the course goals and evaluation findings of this course cycle were 
described (Van der Veen, Kallio, Pitkånen, & van Diepen, 1999).  
 
Database analysis - For some issues it was helpful to evaluate the use of telematic support 
components by analysing the Livelink database log. 
 
Table 6.9 gives an overview of the information sources used to answer each of the questions 
described in Section 6.5.3. In the next section the results are presented for each of the 
questions.  
 

Table 6.9 Case study specific research questions & information sources (1997-98). 
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1 What problems are students and instructors 
experiencing, in particular with the planning, 
operationalisation and monitoring? 

      

2 Was the Web-based planning table helpful? 
      

3 Were the Web-based group archives helpful? 
      

4 Were the video conferencing sessions 
helpful?       

5 Was the workflow helpful? 
      

6 Were the discussion platforms helpful? 
      

 
 

6.6  International Tele-Teams: Results of the 1997-98 cycle 
 
The evaluation results of the 1997-98 cycle of the AIT course are presented in this section. In 
Section 6.6.1 the problem list (Table 6.6) is reviewed to see if the problems were still present. 
In Section 6.6.2 the findings with respect to the telematic support options are given. The results 
of the two Finnish subgroups were combined as their scores revealed few differences despite 
the different characteristics of both institutes and students (Van der Veen, 1999).  
 

6.6.1  Case Question 1: Problems in planning, operationalisation and monitoring, 1997-98 
The updated list of problems with planning, operationalisation and monitoring (Table 6.6) was 
used to see which of the problems were present during the 1997-98 cycle, and which of the 
problems found in the 1996-97 cycle of the AIT course were now solved (Table 6.6). 
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Problem 2: Groups have problems with planning and procrastination - Condensing the course, 
and clear deadlines expressed via the workflows resulted in only few problems with planning 
and procrastination. Remaining problems resulted from delays caused by working in a 
distributed setting in particular with the use of asynchronous support options such as e-mail. It 
took some time before each message was answered. During the researcher's visit to Finland a 
Finnish student reported to be tense as a result of receiving 'urgent' Dutch e-mail messages 
repeatedly while he could only discuss issues with fellow group members on Mondays and 
Wednesdays. This issue was then resolved during the second video conferencing session  
(Van der Veen, 1998). 
 
Problem 3: Groups have problems with organising work between meetings - Local 
organisation again worked fine. The different subgroups now had much better contact, 
although there were still things going wrong or taking more time than expected. The instructors 
were much more aware of the importance of monitoring the international cooperation (Van der 
Veen, 1998). 
 
Problem 4: Groups have problems with access to deliverables and comments - Access to 
deliverables improved considerably as a result of the Web-based group archive, (see also the 
results for Question 3, Section 6.6.2). During the visit, the researcher observed that PSPT 
students were having difficulties with uploading files as an Explorer browser version was 
installed which did not support the file upload protocol. As a result PSPT students could not 
place their products in the Web-based group archive when working in one of the two computer 
classrooms that were used. At the KAKK Institute students were not using the same version of 
the text editor Word as the UT students. This resulted in incompatible documents. The problem 
was resolved by agreeing on the RTF (Rich Text Format) format for saving Word files as this 
format could be read by both versions of the Word text editor.  
 
Problem 5: Group members do not take a fair share of the work - From observation (Van der 
Veen, 1998) it became clear that motivation was high for most counterpart students involved as 
the course was now obligatory. This time the Finnish students seemed to be as motivated as the 
Dutch students to make the project work. Items 8, 10, & 20 (Appendix 10) show slightly higher 
appreciation of the Dutch students for the contributions of their Finnish counterparts (not 
significant, p>0.05). Differences in terms of results could partly be explained by differences in 
skills of participants. For the more skilled students this was difficult to appreciate at a distance. 
The less skilled students felt uncomfortable if expectations could not be met (Van der Veen, 
1998). The level of the contributions as required by the different instructors was not compared. 
 
Problem 6: Instructors lack overview of the progress of groups - Although instructors now had 
an additional overview of progress via the workflow, discussions with the instructors after the 
course revealed that workflow had played a minor role as there were only three deadlines and 
one feedback cycle. In practise part of the progress monitoring was performed informally 
during weekly class sessions, in which the groups could ask for assistance (Van der Veen, 
1999). 
 
Problem 8: Instructors have difficulties to continue their work at a distance - Workflow 
arranged the assessment of workplans which were submitted by either a Dutch or a Finnish 
group member. The communication with their international colleagues was via e-mail and 
video conferencing. Most e-mail messages concerned the planning of the course (topics, 
numbers of students and video conferencing arrangements). Video conferencing sessions took 
place before and during the course, directly after the student sessions. The second instructor 
video conferencing session (PSPT-UT) was observed to be very short as the instructors 
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concluded that things had worked out well and that there was nothing more to discuss (Van der 
Veen, 1998). 
 
Problem 9: Students have limited awareness of other group members  
&  
Problem 10: Conflicts arise due to poor communication  
As could be expected communication with local group members (Item 1, Table 6.10) was still 
easier than with the international partners (Item 2). The local communication and cooperation 
was sufficient (Items 1 & 3, Table 6.10). The international communication and cooperation 
improved significantly when compared to the previous year (Items 6, 11, 18, Appendix 10), but 
was still not showing high averages (Items 2 & 4, Table 6.10). When students were asked if 
they thought their fellow group members had put in much more effort then they had, scores 
differed significantly (Items 3 & 4) between the two nationalities. The Dutch students thought 
their Finnish counterparts certainly did not spend more effort on the project. The students' own 
estimates of actual time spent however did not support this perception as they showed that the 
average time spent on the project by Dutch students was only slightly, and not significantly, 
higher (p>0.05; Item 5, Table 6.10).  
 
Table 6.10 Dutch and Finnish student opinions on group aspects, 1997-1998.  

Results questionnaire (Appendix 10) 
Means and standard deviations (s.d.) 
1=disagree strongly; 5=agree strongly   
Item 5: hours 

Finnish 
students 

n=35 
(1) 

Dutch 
students 

n=49 
(2) 

Significance 
(1) 

compared to 
(2) 

All 
students 

n=84 

1. The communication between the group 
members on local level in the execution 
phase was sufficient (Item 17). 

3.80 
s.d.= 0.99 

4.63 
s.d.= 0.53 p< 0.001 4.29 

s.d.= 0.86 

2. The communication between group 
members on international level was sufficient 
(Item 18). 

3.37 
s.d.= 0.97 

2.63 
s.d.= 0.97 p< 0.001 2.94 

s.d.= 1.03 

3. The efforts of each individual group 
member (local level) on the project work 
were comparable (Item 19). 

3.40 
s.d.= 0.69 

3.67 
s.d.= 1.13 p< 0.05 3.56 

s.d.= 0.97 

4. The efforts of the foreign counterpart 
compared to our efforts were much more 
(Item 20). 

3.23 
s.d.= 0.88 

1.35 
s.d.= 0.66 p< 0.001 2.13 

s.d.= 1.20 

5. How much time did you spend on the 
project?  
(Items 14, 25, 26 & 27, Appendix 9) 

52.8 hrs 
s.d.= 19.8 

57.0 hrs 
s.d.= 12.1 

not 
significant 

55.2 hrs 
s.d.= 15.9 

 
Comparing the efforts of the KAKK and UT students, it emerged from observation and 
evaluation discussions that KAKK students had to put much more effort into the technical part 
and for some in using the English language as well. This left less time for collecting and 
formatting content. The instructors were of the opinion that in real life project teams also show 
differences in skills. In hindsight (Van der Veen, 1999) the students agreed with this argument, 
but indicated that they did not have a good picture of what could be expected. The fact that 
they could not meet beforehand possibly prevented the Dutch students from understanding 
what would constitute realistic demands on their counterparts. In the evaluation workshop after 
the course, the UT and KAKK students jointly recommended that level of skills should be 
taken into consideration in future selection of counterparts for tele-team projects.  
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Instructors were able to observe some obvious examples of poor cooperation, such as a 
workplan written in the Dutch language. To this a Dutch instructor gave the following response 
via the workflow (pretending not to be able to read the workplan): 
 

"Members of group X, I am sorry but I cannot read your workplan. Unfortunately 
my proficiency of Dutch is insufficient � So could you please make a group 
workplan in English?"  

 
The task was then sent back to the group, and a translated version was handed in, to which the 
same Dutch instructor responded:  
 

"Your workplan still is very Dutch-centralistic. Unfortunately I cannot see if all 
group members agree with the workplan. I hope they do."  
 

This last quotation illustrates the difficulties for instructors when monitoring group processes 
via technology. The instructor had to make assumptions, whereas in a face-to-face setting some 
additional discussion could have immediately clarified the situation.  
 
Problem 11: Students do not start using telematic support tools. - Discussion groups were not 
used much (see Section 6.6.2). Finnish students and instructors waited until the researcher 
visited both Kuopio institutes in the third week of the project before using workflow.  
 

6.6.2  Case Questions 2-6: Telematic support appreciation, 1997-98 
The course had numerous telematic support options available for the groups to use in their 
work. The appreciation of these tools is presented in this discussion.  
 
Question 2. Was the Web-based planning table helpful? - All groups made their workplans and 
published them via the Group Center. Inspection of these workplans showed that they differed 
in detail and format. Some groups only gave a timetable with dates and tasks. Other groups 
gave a timetable with tasks, start dates, deadlines, names of assignees and estimated duration of 
tasks. In addition to the timetable, some groups provided a provisional table of contents for 
their final report, with names attached to each entry. Most groups delivered their workplan in a 
Web-based planning table format. Three groups merely delivered a text file. This solution 
helped with publication of a timetable with main tasks and deadlines so that all students in the 
different subgroups had access to this information. Status information was not available via this 
table. A majority of Dutch students was satisfied with the quality of their workplans (Item 9, 
Appendix 10), whereas most Finnish students (20 out of 36) scored neutral regarding the 
quality of the workplans.  
 
Question 3. Were the Web-based group archives helpful? - All groups used their Web-based 
group archive. Livelink database analysis shows that the number of files and Web links saved 
in their group archives was in the range of 13-68 items (average= 32, standard deviation= 16). 
The majority of the students agreed with the helpfulness of the group archives (Item 16, 
Appendix 10). The average score on this item was significantly (p< 0.001) higher than the 
appreciation for previously offered support: newsgroups (1996-97) which were supposed to 
fulfil a similar function (Item 2, Table 6.13). (See also the description of Problem 4 on access 
to group deliverables in Section 6.6.1). 
 
Question 4. Was the video conferencing session helpful? - Directly after the video conference 
sessions, the students were asked whether they agreed with the helpfulness of the session for 
their international cooperation (Item 9, Appendix 14). After the first session, 62% agreed (Item 
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score= 4 or 5) with the helpfulness of the video conferencing. After the second session the 
agreement rose to 75%. However when the question was repeated at the end of the projects, 
three weeks after the second video conferencing session, the percentage dropped to 43% (Item 
12, Appendix 10).  
 
Via the video conferencing questionnaires (Appendix 13), the students were asked to estimate 
what percentage of their session had been dedicated to each task category. The results are 
shown in Table 6.11. In the first session, at the start of the project, socialising was the main 
item (47%) followed by discussions about planning and how to work and communicate (26%). 
This session clearly functioned as a focus point for the start of the project.  
 

Table 6.11 Student estimates of time spent on video conferencing items, 1997-98. 

Video conferencing items 
Means & standard deviation (s.d.) 

First session 
n = 86 

Second session 
n=84 

Significance 
Sessions compared 

1 Social talk 47 s.d.= 31 17 s.d.= 22 p < 0.001 

2 How to work & communicate 26 s.d.= 22 31 s.d.= 23 not significant 

3 Talking about the topic 10 s.d.= 8 25 s.d.= 20 p < 0.001 

4 Dividing topics and tasks 5 s.d.= 7 18 s.d.= 18 p < 0.001 

5 Technical issues 6 s.d.= 9 7 s.d.= 10 not significant 

6 Other items 6 s.d.= 12 3 s.d.= 7 not significant 

 
 
In the second session most time was reported spent on how to work and communicate (31%). 
Taken together with the discussions about dividing topics and tasks (18%) this indicates that 
approximately half of the time went to planning and operationalisation activities, illustrating 
the importance of this second session for these activities. It seems that for students video 
conferencing was not so much a medium in which topics are discussed (1st session: 10%, 2nd 
session: 25%). The second session functioned as a focus point for the groups to wrap up the 
first half of the project and to agree upon aspects of the second half of the project. It should be 
noted that large differences in approach were found. Some groups spent little time on 
socialising in the first video conferencing session, whereas other groups used most of their time 
for socialising (Van der Veen, Kallio, Pitkånen, & van Diepen, 1999).  
 
With respect to the upgrading of the video conferencing link UT-PSPT, higher appreciation 
scores were found for the technical quality of the session as long as the connection was 
working appropriately (Van der Veen, Kallio, Pitkånen, & van Diepen, 1999). However, some 
groups suffered freezing videostreams which was highly disruptive for the discussions. 
Improvements were noticed most in audio quality and in the synchronisation of image and 
audio (Items 2 & 3, Appendix 14). A high bandwidth high quality ATM session had been 
planned for the first session. After the dedicated equipment was installed and ready on both 
sides it turned out that the requested connection could not be set up due to insufficient network 
capacity on the international link. Available bandwidth had been granted to another 
commercial user. This is a good reminder that not only ‘quality of service’ (requiring amongst 
others guaranteed bandwidth) but also ‘availability of service’ is necessary for synchronous 
communication. 
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From discussions with Finnish students and their instructor it became apparent that for some 
adult students from KAKK speaking in English was a difficult barrier to cross. Therefore some 
of these students preferred asynchronous communication (Van der Veen, 1999).  
 
Question 5. Was the workflow helpful? - Livelink database analysis showed that twelve of the 
thirteen groups used the workflow. All instructor tasks in these workflows were performed. 
Seven of the twelve activated workflows were finished altogether. The other five workflow 
activity diagrams show that these groups had opened their last tasks in the workflow (see for 
example Figure 6.7), but had not indicated that this task was finished. For this they should have 
clicked the "SendOn" button. This may have confused them as the activity diagram showed 
that there were no further tasks or persons involved in the workflow. As a result monitoring of 
progress for the last deadline did not work via the workflow. The instructors could check this 
last step alternatively via the Product Center (Figure 6.3) to see if the group's final product had 
been delivered. In discussions at the evaluation workshop, the instructors indicated that 
workflow would be more helpful if it would offer options for teams to plan their own work 
within the framework of a default workflow that already had the course deadlines specified. 
The PSPT instructor reported (one year later) that his students had asked why such a 'high-end' 
solution was used for a project with a simple structure (see Section 6.8.3). 
 
Question 6. Was the discussion platform helpful? - Most students ignored the discussion 
platforms which were intended to support the specialists in helping each other (See Table 
6.12). A closer look at the discussion entries showed that many of the entries were merely tests 
to see how the discussion platform worked. When asked by the researcher, students indicated 
that they preferred to question their local subgroup members, other students or available staff 
members who were around. In that way they received a good answer and fast. With discussion 
platforms, they were not sure when, or even if, an answer would be forthcoming. In the student 
questionnaire, students indicated that the specialist discussions were not perceived as helpful 
for receiving answers (Item 6, Table 6.13). 
 

Table 6.12 Number of contributions in the specialist discussion platforms. 

Discussion platform Number of contributions 

Data managers 14 
Editors 3 
Integrators 4 
Moderators 12 
Rapporteurs 3 
Tool managers 0 
Total 36 

 
Table 6.13 summarises the appreciation by the students of the different telematic support 
options. Options with highest 1997-98 average scores are at the top of the list. Scores are 
compared with the previous course cycle scores. Significance levels are indicated in the "Shift" 
column. In the appreciation of telematic support chat comes first even though chat was not 
supported through the Web site (Item 1, Table 6.13). From observations it was also known that 
many subgroups were using a short weekly chat session for updating with their counterparts on 
progress. 
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Table 6.13 Appreciation for telematic support options. 

Student questionnaire (Appendix 10) 
1 = disagree strongly; 5 = agree strongly  
mean and standard deviation (s.d.) 

1996-97 
(n=50) 

(1) 

1997-98 
(n=84) 

(2) 

Significance of 
difference 

(2) compared to (1) 

1 Chat was useful in the international co-
operation (Item 21) 

3.28 
s.d. = 1.37 

3.76 
s.d. = 1.31 p< 0.05 

2 The workspaces (96-97: newsgroups) were 
a useful platform for group archiving (Item 
16) 

1.84 
s.d. = 1.07 

3.48 
s.d. = 1.13 p< 0.001 

3 The product center is a useful format for our 
products (Item 42)  

2.74 
s.d. = 1.23 

3.41 
s.d. = 0.92 p< 0.001 

4 The video conferences were useful for 
setting up the cooperation (Item 12) 

2.80 
s.d. = 1.18 

3.18 
s.d. = 1.15 not significant 

5 The workflow helps in controlling our 
groups' progress (Item 43) not offered 3.08 

s.d. = 1.02 not applicable 

6 The specialist discussions help getting 
answers to questions (Item 44) 

via #2 
newsgroup 

2.31 
s.d. = 1.17 not applicable 

 
 
The results found for the 1997-98 AIT course are summarised in the following section, with 
discussion of possible implications for the next cycle of the course. 
 

6.7 Conclusions and discussion of the 1997-98 results 
 
The outcomes of the second cycle of the course are now described, starting with some general 
conclusions (Van der Veen, 1999). Most changes that the instructors had decided upon 
(Section 6.5.1) helped improve the course in particular the international cooperation aspects. 
The condensed 6-week format of the course prevented loss of momentum in the groupwork, 
and the additional video conferencing session helped the groups to stay in touch and motivated 
them to further invest in their joint project. Effects of other changes will be discussed in the 
following sections. Section 6.7.1 summarises what happened to the problems that were 
identified previously. The strong and weak points of the telematic support options that were 
used are summarised in Section 6.7.2. Implications for the 1998-99 cycle of the course are 
described in Section 6.7.3. 
 

6.7.1  Problems found, 1997-98 
The review of the problems with planning, operationalisation and monitoring (Section 6.6.1) is 
summarised in Table 6.14. This overview reflects the improvements that were found in 1997-
98 in comparison with the previous year, however with still problems not being solved. The 
next section summarises the outcomes in terms of strong and weak aspects of the telematic 
support options that were used. 
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Table 6.14 Problems with planning, operationalisation and monitoring (1997-98). 

Problem  Summary of findings 
2 Groups have problems with planning and 

procrastination. 
Momentum was retained better. 
Remaining problems due to communication delays. 

3 Groups have problems with organising 
work between meetings. 

Local subgroup organisation worked fine.  
Joint tasks work better.  

4 Groups have problems with access to 
deliverables and comments. 

Group archives introduced successfully. 
Finnish students have no access to server directories. 
Upload problems due to server problems. 

5 Group members do not take a fair share 
of the work. 

Most students show high motivation now. 
Differences in result due to differences in skills.  

6 Instructors lack overview of the progress 
of groups. 

Good overview of local subgroup. Improved 
monitoring of cooperation between subgroups.  

8 Instructors have difficulties to continue 
their work at a distance. 

Preparation worked fine. Improved contacts during 
the course, partly implemented by the researcher. 

9 Students have limited awareness of other 
group members. 

Local subgroups worked fine. "Tele-teams" showed 
improved but still limited awareness. 

10 Conflicts arise due to poor 
communication. 

Still irritation as a result of limited awareness and 
unrealistic demands.  

11 Students do not start using telematic 
support tools. 

Discussion groups were ignored.  

 
 

6.7.2  Strengths and weaknesses of the telematic support options (1997-98) 
This section summarises the outcomes for each of the telematic support options that was 
investigated in this cycle of the AIT course. Strengths and weaknesses of each of these options 
are given. 
 
Web-based planning tables - Students found they could plan their projects easily using the 
Web-based planning table format. A schedule showing tasks was put together by all the groups. 
Some groups also provided operationalisation information on task duration and task division 
either by assigning tasks to specialist roles or to named individuals. The workplan being 
published via the Group Center meant all group members had access to this information. For 
the instructors it was easy to check all workplans via this Group Center. The opportunity of 
providing status information or links to deliverables and products, as used in the "Multimedia 
Design Teams" case study (Chapter 5), was not used in this course. The instructor information 
on main deadlines was published via the Schedule Center and the workflow which also 
collected the feedback of the instructors. A weak point in the setting of the case study was that 
the file containing the Web-based planning table had to be stored in a server directory that was 
not accessible to the Finnish students. 
 
Web-based group archives - Web-based group archives were used and appreciated by all 
groups. As a result all group members had access to a "group memory", which solved the 
operationalisation problems of groups concerning access to deliverables and comments. 
(Problem 4, Table 6.6). Appreciation for Web-based group archives was significantly higher 
than for newsgroups in the first cycle (Section 6.3), and was also higher than previous 
experiences with shared workspaces (BSCW, see Figure 3.2) in 1995-96 (Collis, Andernach, & 
van Diepen, 1996). Explanations for the uptake of the Web-based group archives can be found 
in the access controls, supporting private communication, whereas newsgroups were public. 
Furthermore the solution used for the Web-based group archives clearly takes archiving as its 
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starting point, whereas newsgroups are a communication tool first of all which can also be used 
for archiving by use of attachments. The 1997-98 solution was easy to use for the students as it 
had a simple, easy to learn user interface (Figure 6.8), in contrast with the previously used 
shared workspace solution (Sikkel, Gommer, & Van der Veen, 2001). Difficulties with browser 
versions that did not support file uploading prevented even better use of the group archives. A 
remaining problem for the groups was the fact that products had to be linked to the Product 
Center, which could only be done by UT students with access to relevant server directories. 
This worked in practise, but hindered Finnish students in directly linking their parts of the final 
product. A solution supporting all group members equally is to be preferred. 
 
Video conferencing - Video conferencing was appreciated as a means for socialising as well as 
for planning and operationalisation aspects of the work. Discussions about the topic of their 
groups' assignment were scarce. The appreciation of the video conferencing was high 
immediately after the video conference sessions. The second session was appreciated most, 
indicating that the addition of a second video conferencing session has value. The score on the 
same question relating to the benefits of the video conference for their cooperation at the end of 
the project was lower. An explanation for this difference may be that the first responses 
expressed the students' expectations and stimulated motivation; the responses at the final 
evaluation expressed the students' experiences with both the resulting cooperation but also with 
other telematic support possibilities. Video conferencing was suitable for getting to know who 
was on the other side and as a focus point halfway the project. With respect to the upgrading of 
the video conferencing link UT-PSPT, higher appreciation scores were found for the technical 
quality of the session as long as the connection did not suffer freezing videostreams which 
were highly disruptive for the discussions.  
 
Workflow - Workflow support worked well technically, but only played a minor role in 
progress monitoring as the groups had only a small number of deadlines (for workplan, 
introductory pages and final product). The workflow was put into practise and was used by 12 
of the 13 groups. The appreciation of workflow was rated as "neutral" by the students with 
respect to the helpfulness of controlling their group progress. Refining of the workflow details 
by groups themselves was not possible. As a result the users were not supported much in their 
planning, operationalisation and monitoring activities. The distributed setting of this case study 
introduced additional requirements for workflow. Technical support was needed at all locations 
to help users make use of the workflow software. Also task descriptions, which should be open 
to all subgroups, disappeared from view at all other locations after being opened from the 
workflow inbox at one location.  
 
Discussion platform - The discussion platform was not perceived as helpful by the students as a 
way to find answers to their questions. As long as students have easy access to local fellow 
students or instructors, asking questions face-to-face is more natural than posting a question in 
a discussion platform. Via the discussion platform they did not know when and if they would 
receive an answer. 
 
In retrospect, of all telematic support tools, chat was the most highly appreciated by the 
students', illustrating that it is not necessarily the high-end solutions that are appreciated the 
most. Chat was easy to use on all PCs and at convenient times, allowing groups to plan its use 
by themselves. The high accessibility of chat compared to the pre-scheduled video 
conferencing sessions using dedicated equipment is a possible explanation for the lower score 
for video conferencing. 
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6.8  International Tele-Teams: the third cycle (1998-99) 
 
The 1998-99 cycle of the course constitutes the third cycle of this "International Tele-Teams" 
case study. The telematic support was revised, as the Livelink software was no longer available 
(see Section 5.12). This was the last cycle of the AIT course as the faculty had decided that the 
course was to be replaced in the new curriculum (1999-2000). The main reason to do so was 
the fact that some of the learning goals were no longer valid. Students who entered the 
Business Information Technology curriculum were no longer novices in using computers, e-
mail and the Web. Therefore, there was no longer a need to practise these computer skills and 
Web information strategies in a special course. As a consequence the instructors decided not to 
invest in further changes of the course design apart from re-arranging the telematic support that 
was needed to replace the Livelink software. The role of the researcher during the third cycle 
was limited to a general evaluation of appreciation of telematic support options with potential 
to help solve planning, operationalisation and monitoring problems. Section 6.8.1 discusses the 
revised telematic support in the 1998-99 cycle of the course. Section 6.8.2 discusses the 
research questions. The information sources used in this third evaluation cycle are described in 
Section 6.8.3. 
 

6.8.1  Adaptations in the 1998-99 cycle of the AIT course 
In comparison with the previous year, the following changes were implemented in the AIT 
course: 
 

• PSPT and KAKK were both involved again. However for KAKK this time the 
students who participated were participants in a combined job and study trajectory of 
one year. In this year they worked three days per week in an information technology 
company, one day per week at KAKK taking courses, and one day per week at home 
for self-study tasks. For PSPT and UT the students were still coming from the same 
compulsory courses. 

• For the Web-based group archives BSCW shared workspaces (http://bscw.gmd.de) 
were attached to the course site as an alternative solution for the Livelink software, 
which was no longer available. BSCW was technically supported by the University of 
Twente Computer Center.  

• Discussion platforms were removed as the two previous evaluations had shown that 
students were not using them in this educational setting. For those that did want to use 
a discussion platform, the BSCW software offered an opportunity to do so, integrated 
with the Web-based group archives. 

• The second video conferencing session was moved from week 3 to week 4. At the 
1998 evaluation session after the end of the project, some students mentioned that the 
most individual contributions were not yet ready at the time of the second video 
conferencing session. These students stated that a video conference during the latter 
part of the project would have been dedicated much more to discussions about the 
topic. This suggestion was implemented during the 1999 execution, when the second 
video conference session was scheduled in week 4 of the 6 week project scheme. 

• Workflow was no longer used. Workflow had only played a minor role in the previous 
cycle and was therefore no longer utilised for the last cycle of the AIT course. 

• Some changes in the course staff took place, but at least one instructor who 
participated in the previous cycle remained at each location (see Appendix 12). 

• One tele-lecture was planned in which a Finnish instructor would discuss theory and 
practise issues of international groupwork with UT students of the AIT course. 
Unfortunately this lecture was cancelled at the last minute due to technical problems 
with the video conferencing equipment at the UT. 

http://bscw.gmd.de/
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The next section gives the research questions for the 1998-99 cycle of the "International Tele-
Teams" case study. 
 

6.8.2 Case study research questions of the third cycle (1998-99) 
The specific research questions for the third cycle (1998-99) of the AIT course were: 
 
Question 1: What problems are students and instructors experiencing, in particular with the 
planning, operationalisation and monitoring? 
This question was intended to see if the problems with planning, operationalisation and 
monitoring (Table 6.14) were still found.  

 
Question 2: Was the Web-based planning table helpful? 
Did the students appreciate the Web-based planning table as a helpful means for controlling 
their group's progress? 

 
Question 3: Were the Web-based group archives helpful? 
Did the students use the Web-based group archives? And if so, to what extent? Was the use of 
the BSCW solution appreciated? 

 
Question 4: Was the video conferencing session helpful? 
Were the video conferencing sessions perceived as helpful? Did the shift of the second session 
to a later phase of the groupwork change the use of that session for planning, operationalisation 
and content aspects? 

 
The next section presents the information sources that were used to help answer the case 
specific questions of Cycle 3 (1998-99). 
 

6.8.3  Information sources, 1998-99 
The following information sources were used in the 1998-99 evaluation of the course: 
 
Student evaluation - At the end of the course students filled in the same online questionnaire as 
in cycle 2 (Appendix 9), which was available via the Evaluation Center in the course site. The 
results were also published via the course site in order to make them available to the students 
as well. The response was 33 Dutch (out of 57), and 19 Finnish (out of 51) questionnaire forms 
being filled in, an overall response of 48%. The low response from the Finnish students was 
caused by the fact that the PSPT instructor was reminded too late that he had to ask the 
students to fill in the evaluation form. By the time the researcher reminded the instructor of 
this, the PSPT students had started their holidays or practical periods. As a result, the PSPT 
students had to be contacted via e-mail by the researcher urging them to fill in the evaluation 
form via the course site. Of this PSPT subgroup only three students (out of 35) filled in the 
online questionnaire, whereas all sixteen KAKK students filled in their evaluation form. The 
scores from the two Finnish institutes were aggregated as in the previous year.  
 
Instructor information - The instructors' opinions were collected during a discussion on July 5th 
(1999) with three instructors from the UT, PSPT and KAKK institutes who were present at a 
conference held at the University of Twente shortly after the 1998-99 course was given. The 
minutes of these discussions were used in the evaluation of this 1998-99 cycle of the course. 
 
Database analysis - The BSCW software allowed the researcher to retrieve lists of Web-based 
group archive contents. This enabled the researcher to check if these archives were used and to 
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what extent. The list of items was counted per group, discarding items referring to folders. 
Items were defined as files, Web links or discussion entries. 
 

6.9  International Tele-Teams: Results of the third cycle (1998-99) 
 
Here follow the findings of the 1998-99 evaluation cycle. Section 6.9.1 describes the problems 
investigated. The appreciation of students for the telematic support options made available to 
them is described in Section 6.9.2. 
 

6.9.1  Case Question 1: Problems found in Cycle 3, 1998-99 
The problems that were investigated in the 1998-99 cycle were those that were found in the 
1997-98 cycle as a point of comparison for the 1998-99 results.  
 
Question 1: What problems are students and instructors experiencing, in particular with the 
planning, operationalisation and monitoring?  
Team aspects from the questionnaire were analysed using the student questionnaire items of 
the execution phase (Appendix 10). The significance of differences between Finnish and Dutch 
scores was tested with the Mann-Whitney test. The result is shown in Table 6.15. Again the 
appreciation for the local communication (Item 1, Table 6.15) was higher than the appreciation 
for the international communication (Item 2, Table 6.15).  
 

Table 6.15 Dutch and Finnish student opinions on group aspects, 1998-1999.  

Student questionnaire  
(Items 17-20, Appendix 10)  
Means and standard deviations (s.d.):  
1= disagree strongly; 5= agree strongly 

Finnish 
students 

n=19 
(1) 

Dutch 
students 

n=33 
(2) 

Significance 
(1) 

compared to 
(2) 

All 
students 

n=52 

1. The communication between the group 
members on local level in the execution phase 
was sufficient. 

3.16 
s.d.= 1.12 

4.36 
s.d.= 0.86 

p< 0.001 3.92 
s.d.= 1.12 

2. The communication between group members 
on international level was sufficient. 

2.58 
s.d.= 0.84 

2.39 
s.d.= 1.06 

not 
significant 

2.46 
s.d.= 0.98 

3. The efforts of each individual group member 
(local level) on the project work were 
comparable. 

3.16 
s.d.= 1.26 

3.94 
s.d.= 0.75 

p< 0.05 3.65 
s.d.= 1.03 

4. The efforts of the foreign counterpart 
compared to our efforts were much more. 

3.58 
s.d.= 1.07 

1.34 
s.d.= 0.55 

p< 0.001 2.18 
s.d.= 1.34 

5. How much time did you spend on the 
project?  
(Sum of items 17, 28, 29 & 30, Appendix 9) 

55.3 hrs 
s.d.= 22.5 

71.2 hrs 
s.d.= 18.7 

p< 0.05 65.7 hrs 
s.d.= 21.2 

 
The Finnish score on the local communication was close to neutral and much lower than the 
Dutch score. The KAKK instructor confirmed that the Finnish subgroups had some 
communication problems as they were around for only one day at the KAKK institute. Dutch 
students were satisfied with the contributions of their local subgroup members, unlike some 
Finnish students as their average score was close to neutral on this issue as well (Item 3, Table 
6.15). Dutch students did not think their international counterparts had put in more effort than 
they did. Many Finnish students in contrast agreed that their Dutch counterparts had put in 
more effort (Item 4, Table 6.15). Time estimates confirm this finding (Item 5, Table 6.15). The 
KAKK instructor confirmed that the students in the 1998-99 groups had a different attitude to 
the international cooperation: 
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"..The ICT skills of the students however were better this year, because this group has 
been working on these skills since last autumn. Last year's group enrolled specifically 
for this course and was more motivated to make the best of the groupwork. For this 
year's group it was an additional task. Maybe the fact that last year's group lacked 
some ICT skills forced them to communicate with their partners who had to help them 
out in that respect…" 
 
"The planning task but also the whole project was not taken up wholeheartedly by the 
students. They saw it as an exercise, not being a real problem of their own. They did not 
see the benefit for themselves. This was somewhat better last year as many students in 
that group realised that reaching the learning goals could help them in their job 
searches. This year's group already has jobs and is less motivated even though the 
international team aspects are agreed parts of their one year curriculum."  

 
The UT instructor present at the instructor discussion mentioned that only one out of his five 
subgroups was satisfied with the international cooperation. However, he was also critical about 
the Dutch subgroups as illustrated by the following excerpt from the evaluation interview: 
 

".. The course was a bit more troublesome than last year. Only one out of his five 
groups reported to be satisfied with the cooperation. Other students remarked this to be 
a missed opportunity. In his opinion his groups have put in minimal effort in this 
course. The end products are not well founded, with only few references to literature. 
Some missing major Web links or not making up a story of what they found resulting in 
too small and shallow products. He states that he has not put enough pressure on these 
groups. His impression is that the other Dutch instructors had been more demanding 
towards their groups." 

 
The PSPT instructor at this meeting reported problems with file types and access to UT server 
directories for his students. With respect to the cooperation he commented: 
 

"With respect to the tasks most groups have split up all tasks and have put their product 
together in the end. The PSPT students mostly took care of technical aspects. He 
suggests that using groupware like Groupwise could help tracking the participation of 
all."  

 
The last suggestion was commented upon by the Dutch instructor who stated that the students 
do not like to be tracked while working on assignments. When asked about the communication 
between the instructors, the instructors replied that there had been a meeting beforehand in 
Finland for preparation of the course. During the course communication had been limited to a 
few e-mail messages (topics: BSCW accounts, dysfunctioning group, video conference 
schemes), no telephone, chat or video conference contacts. The three instructors agreed 
afterwards that the course might have benefited if they had put more effort into this. Time 
pressure and other obligations were the main cause for this not occurring, a common situation 
in many business settings (and in many student group settings as well). 
 

6.9.2  Case Questions 2-4: Telematic support appreciation, 1998-99 
Table 6.16 summarises the students' appreciation of the telematic support options available to 
them in the 1998-99 course cycle, sorted from high to low appreciation scores. The table shows 
that in the third cycle the Web-based group archives (Item 1, Table 6.16) were appreciated 
most of all options in this comparison. With respect to chat, which scored significantly lower in 
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the third cycle (1998-99), the KAKK instructor reported that this year his group preferred 
working via e-mail over chat as they were using e-mail in their daily job routines. The question 
regarding chat (Item 4, Table 6.16) was ignored by many students in 1998-99 (n=31 compared 
to n=51 for most items). 
 

Table 6.16 Appreciation of telematic support options, 1998-99.  

Student questionnaire (Appendix 10)  
Mean & standard deviation (s.d.) 
1 = disagree strongly; 5 = agree strongly 

1997-98 
n=84 
(1) 

1998-99 
n=51 
(2) 

Significance of 
difference 

(1) compared to (2) 
1 The shared workspaces were a useful platform 

for cooperative document production (Item 16) 
3.48 

s.d. = 1.13 
3.58 

s.d. = 1.29 not significant 

2 The product center is a useful format for our 
products (Item 42)  

3.41 
s.d. = 0.92 

3.35 
s.d. = 0.96 not significant 

3 The planning page (1997-98: workflow) helps 
in controlling our groups' progress (Item 43) 

3.08 
s.d. = 1.02 

2.92 
s.d. = 1.07 not significant 

4 Chat was useful in the international co-
operation (Item 21) 

3.76 (n=83) 
s.d. = 1.31 

2.90 (n=31) 
s.d. = 1.66 p< 0.05 

5 The video conferences were useful for setting 
up the cooperation (Item 12) 

3.18 
s.d. = 1.15 

2.81 
s.d. = 1.24 not significant 

 
 
Question 2: Was the Web-based planning table helpful? - The students' average score with 
respect to the Web-based planning table was close to neutral (2.92) as far as controlling 
progress was concerned (Item 3, Table 6.16).  
 
Question 3: Were the Web-based group archives helpful? - All fourteen groups used the Web-
based group archives. The number of items uploaded into the archives was 39 items (standard 
deviation=31, minimum=2, maximum=116). The average number of folders used by the 
groups to structure their archives was six folders (standard deviation=6, minimum=0, 
maximum=25). The average appreciation score for the Web-based group archives was 
somewhat higher than in 1997-98 but not significant (p>0.05; Item 1, Table 6.16). There was, 
as in 1997-98, a majority agreeing with the helpfulness of the Web-based group archive 
support. 
 
Question 4: Was the video conferencing session helpful? - All groups had two video 
conferencing sessions. In this course cycle the 15-minute sessions were scheduled in Week 1 
(March 26th, 1999) and in Week 4 (April 16th, 1999). The appreciation for video conferencing 
was lower than in the previous year (Item 5, Table 6.16), although not significant at p>0.05. 
The majority criterion for an affirmative answer was not met. The assumption that a later 
second video conferencing session would lead to more discussion on domain related content 
(see Section 6.8.1) was not confirmed by the students' estimates made via the online 
questionnaire. Table 6.17 shows the time spent on the various items as estimated percentages 
of the total session time.  
 
 
 
 
 
 
 



6 International  Tele-Teams 

179 

Table 6.17 Time spent on video conferencing items, 1998-99. 

Video conferencing items, 1998-99 
Mean & standard deviation (s.d.) 

First session 
n=39 

Second session 
n=46 

1 Social talk 52% s.d.= 28 29% s.d.= 27 

2 How to work & communicate 17% s.d.= 16 16% s.d.= 12 

3 Talking about the content 16% s.d.= 14 25% s.d.= 20 

4 Dividing topics and tasks 7% s.d.= 13 17% s.d.= 20 

5 Technical issues 2% s.d.= 5 5% s.d.= 6 

6 Other items 5% s.d.= 8 7% s.d.= 18 
 
Very much the same pattern was found in 1999-2000 with respect to use of the first session for 
socialising, and more diverse use in the second session. In both the second session of the 1997-
98 and the 1998-99 cycles the groups spent an average of 25% of the session on talking about 
domain related content (Item 3, Table 6.11 & 6.16).  
 
The next section presents a summary and discussion of the findings of the third cycle of the 
"International Tele-Teams" case study. 
 

6.10  Summary and discussion of the 1998-99 results 
 
The outcomes of the third cycle are now summarised by reviewing the list of problems and the 
appreciation of the telematic support. In Table 6.18 the previous list of problems (Table 6.14) 
is updated. The positive change seen in the previous evaluation cycle did not continue in this 
last cycle of the course. Maybe the fact that all instructors knew that this was the last cycle of 
the course did not stimulate them to invest energy in further improvements of the course. The 
number of instructor contacts during the course was minimal.  

Table 6.18 Problems with planning, operationalisation and monitoring (1998-99). 

Problem  Summary of findings 
2 Groups have problems with planning 

and procrastination. 
Remaining problems due to communication delays. 

3 Groups have problems with organising 
work between meetings. 

Dutch local subgroup organisation worked fine. KAKK 
Finnish subgroups had problems due to other obligations at 
other locations. Problems with joint tasks.  

4 Groups have problems with access to 
deliverables and comments. 

Web-based group archives used by all groups. 
Finnish students had no access to server directories. 

5 Group members do not take a fair share 
of the work. 

Motivation was not high for all students. 
 

6 Instructors lack overview of the 
progress of groups. 

Good overview of local subgroup.  
Limited overview of international cooperation. 

8 Instructors have difficulties to continue 
their work at a distance. 

Preparation worked fine.  
Poor instructor communication during the course.  

9 Students have limited awareness of 
other group members. 

Most local subgroups worked fine. International 
communication was poor in some groups. 

10 Conflicts arise due to poor 
communication. 

Irritation as a result of limited awareness and perceived low 
motivation.  

11 Students do not start using telematic 
support tools. 

Telematic tools offered were used.  
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The goal of the Web-based planning table was restricted to making and publishing the groups' 
workplans. The Web-base planning table did not support progress monitoring, presumably 
because most groups did not update the table with respect to status information.  
 
The Web-based group archive solution was implemented by other software (BSCW) in 1998-
99. A previous version of this software had been used for the same purposes in 1995-96 
(Collis, Andernach, & van Diepen, 1997). Unlike the experiences in that year, when the BSCW 
archives were ignored, the BSCW archives were used by all groups in 1998-99. The Web-based 
group archives seem to have played an important role in constituting a group memory which 
was equally open to all students in the international groups. Problem 4 regarding access to 
group products was still not fully resolved as the products had to be transferred to UT server 
directories only open to UT students. 
 
As in the first cycle, the students' appreciation for video conferencing was somewhat below 
neutral. Referring to the discussion about the video conferencing appreciation in the 1997-98 
cycle of the AIT course (Section 6.7.2), it appears that the students in their scoring of the video 
conferencing took into account the resulting cooperation, which was not to their satisfaction for 
most students. Moving the second video conferencing session from Week 3 (1997-98) to Week 
4 (1998-99) resulted in less talk about planning and operationalisation aspects, equal talk about 
the group's topic, and increased social talk in 1998-99. One possible explanation for this 25% 
"ceiling" for talking about the domain content could be that the combination of use of a rich 
medium (audio + video) and obligation to talk in a foreign language was causing too much 
cognitive load for the students to allow full discussions on the topic. This relates to the 
medium-task fit analysis of Heeren (1996) who suggested that for learning purposes a less rich 
medium sometimes should be preferred. An alternative explanation may be that the groups had 
arranged some of the planning and operationalisation aspects beforehand via another medium 
and that they thus used the "spare time" for social talk. 
 

6.11  Case study conclusions and discussion 
 
The international tele-team projects were put into practice by three Dutch and Finnish 
educational institutes for five consecutive years (1994-1999), of which the last three years are 
described in this case study. The students of the course did experience international 
collaboration and were using a spectrum of telematic tools for this. Over the years, students 
were aware of the need for them to get acquainted with applications of information technology 
and in student questionnaires have awarded positive scores on the relevance of this course and 
in particular on working in an "International Tele-Team" context (Items 48 and 49, Appendix 
10). The instructors were pioneering the use of telematic support for educational purposes and 
have pursued to improve the course in an iterative way. In Section 6.11.1 the conclusions and 
discussions with respect to the telematic support options are given. Section 6.11.2 relates the 
outcomes of the case study to the overall research question including the requirements for 
telematic support, which emerged from this second case study.  
 

6.11.1 International Tele-Teams: Feasibility of telematic support options 
Many telematic support options were utilised in this case study (Table 6.2). The experiences 
with each option are now described. 
 
Web-based planning tables - In this case study groups produced the Web-based planning tables 
by themselves as a means to publish their workplans. In this way the groups raised awareness 
with respect to their tasks and deadlines, although there was no majority of students finding 
that their groups' workplan was of high quality (Item 9, Appendix 10). The limited function of 
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the workplan could be part of the explanation for the relatively low score. The tables were not 
used to make group products and instructor comments accessible. Status information was not 
provided after the workplan had been 'delivered'. Similar table formats were used in the 
Product Center (Figure 6.3) and the Group Center (Figure 6.6) offering both students and 
instructors convenient access to information, resources and products. Uploading of the linked 
materials to server directories was still cumbersome for those with no direct access.  
Conclusion: The Web-based planning tables served a limited goal, that is publishing what the 
group tasks and time schedule were, but fulfilled this goal without many problems.  
 
Web-based group archives - The second and third years of the case study showed that Web-
based group archives fulfilled group needs for a shared archive. The majority of students 
agreed this was a helpful option. Problems were detected with browser versions that did not 
support file uploading.  
Conclusion: The Web-based group archives successfully supported the groups in their need for 
support between meetings, and as a group memory. 
 
Workflow - Workflow support worked well technically but only played a minor role in the 
support for groups and the monitoring of their progress. If projects have only a small number 
of deadlines, workflow cannot offer much support. The prestructuredness of projects is an 
important parameter in deciding about the applicability of workflow. The geographical 
distribution of learners and instructors introduced the need for support at each location, as 
otherwise uptake of the workflow option was nil. The advantage of workflow found in the 
"Multimedia Design Teams" case study (Chapter 5) regarding the compilation of a group 
archive was implemented through the Web-based group archive in this "International Tele-
Teams" case study (Figure 6.8). One problem found was that after a task from the inbox was 
opened, the task was no longer visible for the students at the other location(s). If workflow 
solutions are to be useful in group-based learning, they need to provide much more support for 
shared responsibility for tasks. 
Conclusion: Workflow is not suitable for educational settings with little structure. If 
implemented, technical support should be available at all locations. 
 
Discussion platform - The newsgroups (1996-97) and Livelink discussion groups (1997-98) 
were not used by the students who preferred other means of communication. As a result the 
newsgroups could not provide the instructors with progress information. Reasons for not 
picking up the discussion platforms were found in the lack of privacy of this way of 
communication and uncertainty about when and if messages would be read and responses 
received. Furthermore the fact that questions could be answered more efficiently by asking 
local students and staff resulted in a situation in which almost no use was made of the 
discussion platforms. 
Conclusion: Discussion platforms will not be used if more efficient ways of communication can 
bring the same result.  
 
Video conferencing - Video conferencing was used to fulfill the need for synchronous contact, 
as the students had to work together in subgroups that had no face-to-face contact. The video 
conference helped to raise awareness about who one was working with at a distance. However, 
insight into the different backgrounds, skills and motivation remains difficult for the students 
when limited to communication over distance. Video conferencing was appreciated as a means 
for socialising and doing overall planning of the work, and was helpful for updating each other 
halfway through the project. The appreciation of the video conferencing was high directly after 
the video conference sessions (1997-98). The score on the same question at the end of the 
project was lower. An explanation could be that the first responses expressed the students' 
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expectations, whereas the responses at the end reflected the students' experience. The students' 
appreciation for chat was higher, illustrating that high-end solutions are not necessarily 
appreciated the most. A combination of video conferencing and chat would be complementary, 
in the sense that video conferencing is suitable for getting to know who is on the other side and 
as a focus point, whereas chat is easy to use on all PCs and at convenient times allowing 
groups to choose these moments by themselves (planned for or spantaneously). The reliability 
of video equipment and availability of connections was sometimes a problem when the 
videostream was frozen (1997-98), the ATM session was refused and when the tele lecture had 
to be cancelled. However most groups were able to "meet" their counterparts via video 
conferencing.  
Conclusion: Video conferencing enabled synchronous contact and acted as a focus point for 
start and update of the teamwork but was of limited value because of its limited availability 
and inadequate reliability. 
 
Thus telematic support options have fulfilled some of the needs that the "International Tele-
Teams" groups had when they were in need of communication or information sharing options 
for planning, operationalisation or learning activities. The next section reviews the outcomes in 
relation to the general research questions for this study formulated in Chapter 1. 
 

6.11.2  Reviewing the general research questions 
In this section the overall research questions of this study (see Section 1.4) are reviewed and 
related to the findings of this case study. The first research question is now discussed: 
 
Research 
Question 1 

What are the main problems that occur in group-based learning with respect to the 
planning, operationalisation and monitoring of the work? 

 
The problem inventory of Chapter 2 (Table 2.4) was used to identify the main problems with 
respect to the planning, operationalisation and monitoring of the groupwork. Nine of the twelve 
problems were found in sources which describe the course AIT before the start of the case 
study (see Table 6.3). The cooperation between the different subgroups who had to work 
together in the "International Tele-Team" projects was not working well. The case study has 
shown that some of these problems could be addressed through telematic support (see the case 
specific Question 1). However, problems related to communication and awareness have proven 
to be persistent. Some considerations regarding possible course design issues that relate to 
these problems are given in the discussion on Research Question 3. 
 

Research 
Question 2 

To what extent and in what circumstances can telematic support tools and 
instructional methods that make use of such tools help instructors and students to 
better plan, operationalise, and monitor group-based activities in higher education? 

 
In Table 6.19 an overview is given of the problems and the contributions of telematic support 
options that have been investigated over the three year cycle of the "International Tele-Teams" 
case study. In the columns of Table 6.19 the telematic support options are given. The rows 
show the problems that were found with the problem numbers that were used throughout the 
case study. For each cell the possible contribution of the telematic support option column is 
given, as presented in Table 3.4, and whether or not this had been applied in the case study. To 
what extent this contribution was successful was described in this chapter and summarised in 
Section 6.11.1. 
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Research 
Question 3 

What factors have to be taken into account when mapping the requirements identified 
in Research Question 1 with the tools and methods identified in Research Question 2? 

 
A series of factors were found that should be taken into account when choosing telematic 
support options to help solve problems in group-based learning: 
 

Prestructuredness of the groupwork - If only a few deliverables and deadlines are 
prescribed, monitoring cannot solely rely on whether or not groups meet these 
deadlines. Automation through (current generation) workflow solutions is not feasible 
when the structure is not known beforehand and the structuring process is part of the 
intended learning experience. 
 
Accessibility - Students and instructors prefer telematic support options, which they 
can access at a convenient time and place. High accessibility is therefore needed. 
Workflow access to task descriptions and status should be open to all group members 
at each location. If the telematic support is to be accessed via Web browsers this gives 
high accessibility as many access points exist and access can be equal for all group 
members involved. However, browser versions should be checked for compatibility 
with the offered telematic support. Cost also plays a role in the decision to use a 
certain tool. Video conferences in this case study were limited in number and duration 
due to the high costs involved. This factor is expected to change when Internet 
developments in the direction of high bandwidth and high speed enable high quality 
PC-based video-conferencing. 
 
Efficiency - Students will ask local peers or instructors for information as a more 
natural and efficient way of working compared to working via a telematic support 
option. Also working via telematic support tools such as e-mail is preferred over tools 
with similar functionality that are not part of their daily routine. 
 
Awareness - It is difficult for students to be aware of the situation of co-learners if 
they have had no prior face-to-face contact. Synchronous contact mediated by 
telematic tools can help overcome this but only to a certain level. 
 
Reliability - Reliability of tools such as video conferencing is important as failure can 
be disruptive for learning activities, and makes many instructors reluctant to engage 
again in similar settings. 
 
Support - It should be taken into account that for some solutions, technical support 
staff is required during preparation (and sometimes also execution) of learning 
activities. In distributed settings this has to be supplied for all locations involved.  
 
Synchronous and asynchronous communication - For synchronous communication to 
take place, simultaneous availability of participants is required at locations that offer 
access to the telematic support option. Participants in distributed settings should take 
into account that delays will occur in asynchronous communication such as e-mail. 
For activities such as brainstorming and negotiation synchronous communication is to 
be preferred. Participants in international groupwork should decide in the start phase 
of their project on the communication tools they will use and with what frequency. 

 
In addition to the above listed items related to telematic support options, the instructional 
designer of a tele-team course should carefully consider:  
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Commitment and motivation - When planning similar "International Tele-Team" 
settings, motivation and commitment should be taken into account. Will the students 
be motivated to invest energy and time in their virtual groupwork? Will the instructors 
be able to put sufficient energy and time into the collaboration with the instructors at 
the other institutes and in monitoring and stimulating their local groups of students?  

 
Interrelatedness of the group assignments - Optimal functioning of the teams was 
hindered by a lack of real interrelatedness in their tasks. The group assignments 
allowed the sub-groups to split up the tasks and work on sub-tasks without much 
interaction. This 'flaw' was deliberately built into the original set up of the course 
when the instructors agreed that they needed an option to decouple the sub-groups in 
case the international counterpart could not fulfil course obligations. If international 
counterparts are in need of each other's expertise, more interactions can be expected. 

 
Distribution and multi-parties - If different institutes engage in joint groupwork, start 
and end dates should be synchronised, with weekly time-slots scheduled for 
synchronous communication. For "tele-teams" subgroups should have similar sizes, 
this requires careful estimation of how many students will attend a course at all 
participating institutes. Furthermore institutes and instructors involved should agree 
on how assessment will take place within the examination framework of each 
institute.  
 
Large differences in skills and experience - The cooperation can get complicated if 
besides distance there are more factors to take into account such as large differences 
in ICT skills or language proficiency. The argument that this is part of real life is 
valid, but instructors should be aware that all students need to be convinced of the 
benefits for them. If teams consist of learners who can benefit from each other's 
knowledge, experience or skills this will result in more natural cooperation. 

 
 
Research 
Question 4 

What implications does this analysis have for telematic services, infrastructure and 
support? 

 
For telematic services, infrastructure and support the following implications can be derived 
from the above analysis: 
 

Access - Telematic services should be highly accessible for all students and instructors 
involved. Integration via a Web interface improves accessibility. 

 
Integration of workflow concepts - Workflow concepts such as task list or inbox and 
status should be integrated into the normal activities of the students and instructors, so 
that the users do not have to learn and access workflow but merely access a learning 
environment.  

 
Reliability - The experiences with video conferencing have shown that services should 
be highly reliable as instructors want to be sure that their lecture or other educational 
activity will not be disrupted or even cancelled through technical failures or 
unavailability of the connection. Also loss of data should be prevented. Groups and 
instructors need reliable storage services with backup facilities. 
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Guarantee of service - For synchronous contacts uninterrupted connections are 
needed. In this case study meeting the uninterrupted connection was attempted by 
using ISDN lines. The 128 kbps connections worked well, but some of the 384 kbps 
sessions did not work well which may have been caused by differences in the sending 
and receiving equipment. Integration with the browser platform would improve 
accessibility and ease of use of video conferencing which was in this study limited to 
prescheduled sessions using dedicated equipment. For PC-based video conferencing 
computers must be equipped with extra hardware, such as a camera, audio equipment, 
sound and video cards. 
 
Support in distributed settings - In distributed settings, support for all users should be 
planned in advance. During the course some level of support should be available in 
particular when novices are involved or complicated software is being used. If support 
is limited, easy to use solutions are to be preferred over solutions that may offer more 
functionality at the expense of more complexity for users. 

 
The findings so far in Chapters 5 and 6 lead to the conclusion that students and instructors 
should not be required to learn a dedicated software tool, but should be supported in 
concentrating on their learning and coaching tasks. In the trade off between simplicity and 
functionality, another example was found in students favouring the simple but highly 
accessible chat and e-mail over high-quality video conferencing which was only possible at 
prescheduled times and at locations supplied with the necessary dedicated equipment.  
 
Chapter 7 now follows with a description of the “Management Science Teams” case study. In 
that case study the telematic support was designed from scratch to fit the needs of that 
particular group-based learning course with respect to planning, operationalisation and 
monitoring.
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7  Management Science Teams 
 
 
This chapter describes the "Management Science Teams" case study conducted at the School 
of Management Studies at the University of Twente. In this case study telematic support was 
introduced in a second-year course on organisation theory. In 1997-98 a group-based learning 
approach had been introduced into this course. After that year it was apparent that acquisition 
and application of the theoretical principles of the course by student groups was below 
expectation. In an attempt to remedy this problem a Web-based collaborative work 
environment was introduced in 1998-99 with the intention of encouraging students to read 
relevant theoretical material and also to reflect more on what they had read via writing notes 
about the materials and making these available to others in their group. The tailor-made Web 
application involving the collection of reflective documents can be called a "theory repository" 
(King & Star, 1990). In addition to hosting a Web-based theory repository, the collaborative 
work environment was designed to control the flow of work and to enforce rules for groups’ 
access to the output of other groups, based on their own performance. Further changes were 
made after the 1998-99 evaluation. In Table 7.1 the timeline for the "Management Science 
Teams" case study is given.  
 

Table 7.1 Timeline for the MTO2 case study.  

1997-98 
Sep97      Dec97 

1998-99 
Sep98      Dec98 

1999-2000 
Sep99     Dec99 

Cycle 1   Cycle 2   Cycle 3   

 
Highlighted boxes in this table indicate telematic support investigations which covered two 
cycles of the MTO2 course (1998-99 & 1999-2000). Evaluation data from the 1997-98 cycle of 
the course were already available (Smit & van Riemsdijk, 1998), and were used as baseline 
data for comparisons over the years. Existing problems in planning, operationalisation and 
monitoring as found in the first cycle (1997-98) are described in Section 7.1, which also gives 
the main considerations for the introduction of telematic support in this course. The second 
cycle of the course used telematic support (1998-99) and is described in Sections 7.2 - 7.4. As 
little improvement was shown in the second cycle, adjustments in both the instructional method 
and the tailor-made application were made in the third course cycle (1999-2000). The 
outcomes of this revised set up are described and the evaluation results of the two telematic 
support approaches are compared and discussed (Sections 7.5-7.7). The extent to which the 
discipline of reading improved was evaluated as were the effects on insight into theory. The 
evaluation showed that the technical realisation worked well but uptake of the instructional 
tasks for reflection only took place when the tasks were perceived by the students as being 
useful for their group performance in terms of assessment in the course (Section 7.8). In terms 
of the balance between simplicity and functionality, the tailor-made solution offered a balance 
through its simple user interface (in particular in the third cycle, 1999-2000) and a subset of 
features of workflow. However, the cost and effort of development of the tool, and its 
instructional specificity, limit its generalisibility. 
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7.1  Introduction 
 
The Management Science course "People, Technology, and Organisation-II", in Dutch called 
"Mens, Technologie & Organisatie 2" (MTO2) is taught each year to 150-200 undergraduates 
at the University of Twente in the Netherlands. This 200-hour course focuses on organisation 
theory and its relevance for designing business organisations. In this course students work in 
groups on assignments related to problems in car manufacturing industries. Goals of the MTO2 
course (Smit & van Riemsdijk, 1998) are: 
 
• Acquiring knowledge and insight into organisation theory and in related fields such as 

organisation psychology and organisation sociology. 
• Learning to apply the new knowledge and insights in problem-solving situations. 
• Learning to work in a team. 
 
The MTO2 course (cycle 1997-98) was evaluated by Smit and van Riemsdijk (1998). The 
evaluation showed that students appreciated the course, and found the course to be highly 
relevant for their studies. However, the evaluators noted weaknesses in the ways that students 
applied theory in their group work. The instructors had hoped for a higher level of knowledge 
and skills than that displayed by the students at the completion of the course. Reading of 
theoretical articles in pairs for instance, though prescribed, did not take place. Furthermore in 
many groups there was insufficient transfer of what students had read individually to other 
group members. This resulted in sparse use of relevant theory in the case-study exercise reports 
written by the groups. More details on the MTO2 course design are given in Section 7.2.1.  
 
Problems found in the MTO2 course in the 1997-98 cycle in relation to planning, 
operationalisation and monitoring are summarised in Table 7.2. This list is a subset of the 
problem inventory made in Chapter 2 (Table 2.4).  
 

Table 7.2 Problems found in the MTO2 course (1997-98).  

Planning, operationalisation and monitoring problems 
Item numbers correspond with the problem inventory (Table 2.4) 

Source 

1 Groups do not have a clear picture of what is expected of them. Slabbekoorn, p. 5 & 8 

3 Groups have problems with organising work between meetings. Smit & van Riemsdijk, p. 5 

4 Groups have problems with access to deliverables and 
comments. 

Slabbekoorn, p. 10 
Smit & van Riemsdijk, p. 6 

5 Group members do not take a fair share of the work. Smit & van Riemsdijk, p. 5 & 6 

6 Instructors lack overview of the progress of groups. Slabbekoorn, p. 9 & 15 

 
 
Following the 1997-98 evaluation, the School of Management Studies considered using some 
form of Web support as a possible means to help stimulate the reading of theoretical articles 
through monitoring of deliverables (Item 6, Table 7.2) related to new theory assignments, and 
to help improve the reflection on theory by offering the students options to read each others’ 
work (Slabbekoorn, 1998). The evaluation found that students were not reading theory articles 
in pairs, but had split up their reading tasks so that articles were read by one student only. This 
resulted in shallow discussions in the groups and group members having gaps in their 
knowledge of organisation theory. This way of working between group meetings (Item 3) also 
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introduced opportunities for 'free-riders' who invested little time and energy in reading theory 
articles and made poor contributions to their group (Item 5). The instructors wanted to 
stimulate the active use of theory in the groups whilst having an improved overview of what 
the groups were doing with the theory articles (Item 6). The instructors expected that students 
would perform theory related tasks only if their task execution was being monitored 
(Slabbekoorn, 1998). ICT support was planned to improve the access to course information 
such as the roster and assignments and to communicate more clearly what was expected in 
terms of actively using the course-related theory (Item 1). Furthermore the ICT support was 
supposed to help groups in managing their documents (Item 4). The possibility of groups 
benefiting from approved deliverables of other groups was also to be explored (Item 4). 
 
A requirement of the faculty was that any tailor-made or generic solution suggested to fit the 
planning, operationalisation and monitoring needs of the course should be as efficient as 
possible for the instructors, not adding to the high quantity of paper-based deliverables already 
in the course. The advantage of Web-based solutions would be flexible access via the 
computers in the project rooms, in the faculty computer rooms and in student houses. The 
decision to make a tailor-made Web application and the design of this solution are described in 
Section 7.2.4. 
 

7.2  Management Science Teams: The second cycle (1998-99) 
 
The course cycle of the year 1998-99 is now described. The educational setting of the 
management science teams case study starts with a description of the course design (Section 
7.2.1) and its facilities (Section 7.2.2) followed by information about the students and 
instructors participating in this course (Section 7.2.3). The design of the telematic support 
option that was developed for this course is described in Section 7.2.4. The functions of this 
tailor-made Web-based repository and the Web-based group archives that were used are 
illustrated in Section 7.2.5. Some technical aspects are highlighted in Section 7.2.6. The list of 
case study specific research questions for this second cycle (1998-99) of the course is then 
given (Section 7.2.7) and the different evaluation methods used to address the questions are 
shown in Section 7.2.8. 
 

7.2.1  Course design (1998-99) 
The MTO2 course in 1998-99 again applied a group-based learning approach (Section 2.1) 
with the intention of activating and motivating the students through participation in realistic 
case studies. The students worked in project groups each consisting of six or seven students. 
Over a period of 10 weeks the groups studied theory and worked on exercises which involved 
pre-defined case studies. The theoretical component consisted of a textbook and three sets of 
eight theoretical articles. The case studies addressed a number of organisational issues in car 
manufacturing. Parallel to the group work there were a number of class sessions with small 
groups of around 40 students. In these sessions the student groups presented their findings, 
after which discussion took place moderated by an instructor. The course period was divided 
into three phases and a final phase. The three phases each had their own case studies and set of 
(eight) theory articles. The final case study was meant to integrate what had been learned in the 
three separate phases. 
 
The final mark for the course was a combination of the individual theory grades for the 
textbook-based examinations and the group mark for the report on the final case study. The 
tailor-made Web application was designed to support the reading of the theory articles. The 
Web-based group archives were introduced to help the groups as a group memory with 
improved access to drafts, deliverables and other group documents. In Section 7.2.3 the design 
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of the telematic support will be described. Figure 7.1 shows the structure of the MTO2 course 
(1998-99). 
 
 
 

Cardinality legenda:
1 exactly one
* zero or more
0..1 zero or one
1..* one or more
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Figure 7.1 UML class diagram showing the structure of the MTO2 course. 

 
Figure 7.1 indicates the links between the different concepts that played a role in this course. It 
can be seen that the theory component consisted of a textbook to be studied by the individual 
student and a series of theory articles to be handled at the team level. The teams also took care 
of the case studies. The class sessions were linked to both theory and case studies, giving the 
instructors and the groups an opportunity for debate which theories are applicable in the case 
studies. For readability reasons the three consecutive phases and the final phase of the course 
are not depicted in Figure 7.1.  
 

7.2.1  Facilities (1998-99) 
While working on the course, the management science students had access to project rooms 
during the scheduled hours, see Figure 7.2. Outside these hours, there were faculty Internet-
connected computers and printing facilities available for students. Outside the faculty building 
the students could use Internet connections at home or elsewhere (see also Section 4.4.1.).  
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Figure 7.2 Group of MTO2 students and a teaching assistant in a project room.  
(Photo: Dolf Heiligers).  

 
7.2.3  Students and instructors (1998-99) 

Students in this second-year course MTO2 had entered their studies directly after leaving 
secondary school (92%, Peters, 1999) and were living in student houses on campus or in 
nearby towns (Section 4.4.1). The majority of the students were male (81%, Peters, 1999). The 
staff involvement of the MTO2 course comprised the same two instructors over the three-year 
period investigated (1997-2000). Besides the instructors a changing group of teaching 
assistants aided the instructors in their coaching and commenting tasks. Before starting their 
jobs, teaching assistants received a short training course on how to coach the groups. During 
the course, the instructors and teaching assistants regularly discussed course progress and the 
theory aspects that were relevant in that phase of the course.  
 

7.2.4  Design of the tailor-made Web-based application (1998-99) 
For the case study "Management Science Teams" the telematic support was designed as a 
tailor-made application. For the 1998-99 course, a Web site was set up with the aim of building 
up a "theory repository" and of stimulating the students to read theoretical articles and reflect 
on the theoretical issues. The division of reading tasks was left to the groups. For each of the 
24 articles on organisational theory every group had to submit a reflective contribution which 
targeted the core of the article. This contribution took the form of two questions about the 
article together with a model answer for each question. The contributions of a group formed a 
group resource. The set of contributions on a particular article together formed a resource for 
all groups. The latter resource was only made accessible to another group after that group had 
submitted a serious contribution on that same article themselves. The basic quality assessment 
(group contribution is "not ok" or "ok") was performed by teaching assistants, also via the Web 
site. This assessment task and the other tasks that were to be supported by the tailor-made 
application are depicted for each of the roles (student, teaching assistant and instructor) in 
Figure 7.3 (produced using Rational Rose version 4.0.14). 
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Figure 7.3 UML Use case showing the main activities in the theory repository (1998-99) 

 
The students were also asked to rank the submissions of other groups, indicating per article 
which five contributions they judged to be of highest quality. This top-5 exercise was intended 
to further enhance reflection on theory. The instructor was thus able to monitor the students’ 
discipline of reading, assuming that a submitted contribution was indeed related to a thoughtful 
reading of an article. The planned relation between the learning goals and the different work 
forms is given in Table 7.3.  
 
Table 7.3 Relating course components and learning goals. 

Learning goal 

Theory test &      
tailor-made 
Web application 

Class sessions Groupwork & 
discussion 

Knowledge acquisition primary goal   

Improving insight  secondary goal primary goal secondary goal 

Application of theory in problem solving  secondary goal primary goal 
 
At first the use of BSCW Web-based group archives was considered as a more generic solution 
(Slabbekoorn, 1998). However this solution did not fit well with the needs (a) to clearly 
indicate which reading activities were expected, (b) to apply rule-based access, (c) to perform 
the assessment and ranking tasks, and (d) to monitor progress efficiently. Therefore a 
combination was selected of a tailor-made Web application and the Web-based group archives 
in BSCW (see also Table 3.4). The latter would then serve group archiving purposes and access 
control. The tailor-made application was designed and programmed through a joint effort of the 
faculty's ICT staff, a senior programmer and the researcher (Laagland, 1998; Van der Veen & 
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Slabbekoorn, 1998). In order to first test the feasibility of the theory exercises a semi-
automated solution was implemented which required limited programming effort: 
approximately 85 hours (Van de Kamp, 1998). The next section (Section 7.2.5) illustrates how 
the application looked to its users. In Section 7.2.6 details of the technical configuration of the 
tailor-made Web application is given.  
 

7.2.5  The Web-based repository in action 
After testing, the Web-based repository was installed on the faculty's Web server (see also 
Section 7.2.6). The teaching assistants received a 30-minute introduction on how to use the 
telematic support and helped to further test the Web site. The different functionalities of the 
telematic support are described in terms of how they looked from the user's browser and what 
options were offered to the user.  
 
First each group had to submit sets of questions and answers for each theory article of a project 
phase. To do so, students had to navigate to the course site, and select the theory article for 
which they wanted to submit a contribution (Figure 7.4). The list of titles thus formed the 
group's task list with respect to the theory assignments. 
 
 

 
Figure 7.4 MTO2 course site, showing the list of theory articles (1998-99). 

 
Next, the student could fill in a set of questions and answers via a Web form (Figure 7.5). After 
typing in their names and contributions their work was submitted and stored in a database that 
was part of the application. The students then received a confirmation of receipt. 
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Figure 7.5 Fill-in form for submission of theory article reviews. 

By having separate menu items for each of the three project phases, the collection, assessment 
and reading of theory reviews was directly linked to the subset of reviews for that phase. The 
links in the menu items for the second and third phase were made active at the start of the 
phases. Access to reviews of previous phases was possible throughout the course, (see the left-
side menu in Figure 7.4). For reading group contributions, a list of available contributions was 
shown (Figure 7.6), also indicating the status of each contribution ("OK", "incorrect" or "not 
assessed"). After selecting a contribution from this list, the question and answer set plus the 
reviewer's comment was shown. 
 

 

Figure 7.6 Main frame of the group's list of contributions and their status (1998-99). 
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The top-5 exercise was organised in a similar fashion, showing a list of entries to be read and 
scored by the groups. After a phase was completed, the results of the scoring were linked to the 
course Web site. 
 
For the instructors, assessment and monitoring was of interest. For this, they could use the 
assessment option from the menu. By default the menu item for assessment showed the 
instructors and teaching assistants only those group contributions which were not yet assessed, 
which was their shared assessment task list. The same interface allowed the instructors and 
teaching assistants to monitor progress as well by specifying the status information they would 
like to see. By selecting from dropdown boxes, they could request different views on the data 
(Figure 7.7). Thus teaching assistants could request to have a list of only those contributions 
that were related to a certain theory article they were supposed to handle, thereby generating 
their own assessment task list. The variables that could be defined were: groups (default=all), 
phase (default=active phase), status (default=not checked), and article (default=all). 
 

 
Figure 7.7 Assessment screen for the evaluation and monitoring of groupwork (1998-99). 

 
The (work)flow of information thus implemented allowed groups to continue working with the 
contributions they had gathered themselves, while the teaching assistants could start 
performing their assessment tasks. The option for students to read and rank work of other 
groups was opened after both their own work had been assessed positively, and the work of 
others had been made available. Thus the tailor-made application employed a subset of 
workflow functionalities without the complexity of a full workflow system. 
 
In addition to the Web-based theory repository for theory related purposes, a Web-based group 
archive was made available. This was expected to be useful for the groups when working 
between course meetings. The BSCW software was used to implement the Web-based group 
archive option (http://bscw.gmd.de) which allowed groups to upload files via a browser so that 
all members of a group could access and use the same set of files (see also Section 3.2.2). In 
Figure 7.8 a Web-based group archive containing five files is shown in the main frame next to 

http://bscw.gmd.de/
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the menu. The online BSCW manual that was offered to the students can be found in Appendix 
15. 
 

 
Figure 7.8 Group archive solution (in Dutch) using BSCW, 1998-99. 

 
The access control mechanism of BSCW was also used to enable access to other groups' 
contributions only after a group had submitted a contribution, and had it approved. 
 

7.2.6  Technical configuration of the telematic support (1998-99) 
In this section the technical configuration of the telematic support is described in some detail. 
A Microsoft Internet Information Server was used as the Web server (Figure 7.9). Group 
contributions were stored in an MS-Access database. Active Server Page (ASP) scripting 
implemented the writing to and querying the database. To limit access to resources to only 
those groups who had made a proper contribution, the membership mechanism of BSCW was 
used in the 1998-99 cycle. After each assessment those groups entitled to access were granted 
membership to those workspace folders containing the HTML file making a call to the 
database. Group accounts were used in order to limit the amount of work for the teaching 
assistants when they had to grant access. 
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Figure 7.9 Technical implementation of the telematic support for MTO2 (1998-99). 

 
Web Server 1 was located at the faculty, whereas the BSCW server was located and maintained 
at the university computer center. Both servers were connected to the university network which 
is linked to the Internet backbone via the national university network of SURF. 
 

7.2.7  Case study specific research questions, 1998-99 
For the case study (1998-99) the following case specific research questions were formulated: 
 
Question 1: What problems are students and instructors experiencing, in particular with the 
planning, operationalisation and monitoring? 
The list of problems with planning, operationalisation and monitoring found in the 1997-98 
cycle of the course (Table 7.2) was used to see which of the problems persisted and which were 
solved by the telematic support introduced in the second cycle (1998-99). 
 
Question 2: Did the Web-based repository help enforce the planning with respect to reading 
theory articles? 
Did the Web-based repository enforce discipline of reading theory articles and thus 
operationalise the instructional plan the instructors had in mind? As reading cannot be 
monitored directly, the posting of theory article reviews will be taken as a measure for this. 
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Question 3: Did the Web-based repository help the students to operationalise the reading of 
contributions submitted by other students? 
Through different views students could read work of their fellow group members at any time, 
and work submitted by students of other groups if they had met the conditions set (that is 
approval for their own work). The number of reading events will be taken as the primary 
measure for this question investigating whether or not the tailor-made application was used as 
planned. In addition other sources will be used to find out more about the users perception of 
the usefulness of such support in their work on course theory articles? 
 
Question 4: Did the Web-based group archives help groups in their information-sharing 
needs? 
The Web-based group archives intended to offer support for work between meetings, and to 
support the collection, distribution and archiving of group products? Were the group archives 
used as was intended? 
 
Question 5: What positive or negative aspects of the telematic support used may have 
influenced the outcomes? 
Technical failures and poor user interface aspects may have influenced the outcomes of the 
case study.  
 
Case study specific Question 1 relates to the problem inventory asked for in the overall 
Research Question 1 (Section 1.4). Case study specific Questions 2-4 relate primarily to overall 
Research Question 2 which asks for remedies, but their outcomes can also help identify the 
factors that should determine the choice for a certain remedy (overall Research Question 3) and 
give recommendations with respect to what is needed in terms of services, infrastructure and 
support (overall Research Question 4). The case specific Question 5 is linked to overall 
Research Questions 3 and 4 as it queries the conditions for the use of telematic support. 
 
The following section describes the information sources that were used in the evaluation of the 
1998-99 cycle of the MTO2 course.  
 

7.2.8 Evaluation methods and information sources, second cycle (1998-99) 
The MTO2 course cycle of 1998-99 was evaluated via a variety of methods which were partly 
carried out by a fellow researcher (Van de Kamp, 1998). The evaluation methods and 
information sources are described and related to the case specific research questions: 
 
Student questionnaire - The student questionnaire used in the first cycle (1997-98) (Smit & van 
Riemsdijk, 1998) was reused and extended with a series of questions related to the newly 
introduced tasks and telematic support. Some general questions of the previous questionnaire 
were removed in order to limit the length of the questionnaire, see Appendix 16 for the 
questionnaire. The student questionnaires were filled in at the end of the course, but before the 
students had received their mark on their group's final report. This paper-based questionnaire 
was handed in by 83 students (response rate = 50.0%). The questionnaires were read by optical 
mark reading equipment which produced output files that could be read into a spreadsheet. The 
accuracy of the reading was checked manually as the output indicated that many entries were 
not read. The output was then corrected if necessary. The frequency tables of the responses are 
given in Appendix 17, reversing the 5-point scale so as to have all questionnaire data of the 
three case studies use the same alignment (1=poor/disagree & 5=good/agree). Statistical 
analysis methods and criteria used are described in Section 4.5.1. 
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Student group discussion - The preliminary outcomes of the evaluation were discussed with 
five students after the course was finished. First ideas for improvement of the theory tasks and 
the telematic support were discussed in order to see if the students perceived these changes as 
an enhancement. The minutes of the meeting were e-mailed to the students, so that they could 
propose changes if necessary (which they did not).  
 
Instructor interview -  One of the two instructors was interviewed. In the interview the 
following topics related to the telematic support were discussed (Van de Kamp, 1998): 
 
1. What parts of the Web site did you use? 
2. Were you satisfied with the quality of the group contributions? 
3. Do you think the students filled in the top-5 exercise seriously? 
4. Was there sufficient diversity in the group contributions to be able to make up a top-5? 
5. Were you satisfied with how the teaching assistants handled their assessment tasks? 
6. Did you perceive (in the class sessions) improvements in the theoretical insights of the 

students? 
 
Teaching assistant interview - At the end of the course the teaching assistants, who had done 
the assessment tasks via the Web site and had coached the student teams, were interviewed 
(Van de Kamp, 1998). With respect to the Web site the following items were discussed 
[translated from Dutch]: 
  
1. How fast were group contributions assessed after submission? 
2. How often did you work on the Web site and how much time did you spend on this task? 
3. Did you feel able to comment on the quality of the group contributions? 
4. Did you have technical problems? 
5. Was the Web site supportive for your assessment task? 
6. Did you use e-mail for course related purposes? 
 
Theory repository database - The database of group contributions was used to get statistics on 
how many group contributions had been submitted and which percentage of the contributions 
had been approved by the teaching assistants. Mistaken entries (empty forms and duplicate 
submissions) were removed from the statistics.  
 
BSCW event log - The event logs of the BSCW software were used to analyse if and to what 
extent groups used the Web-based group archives. The logs also revealed to what extent 
students had read and scored contributions of other groups. The logs were open to the students 
so that they could see what was being monitored. 
 
Task analysis - A first-order estimate of task efficiency was made for those tasks executed via 
the MTO2 Web site. This was done by counting the number of basic actions such as mouse 
clicks and keystrokes (see also Section 4.5.5). 
 
Technical notes - Technical notes were kept in order to track any technical failures.  
 
Table 7.4 summarises the case study research questions and the evaluation methods applied, 
illustrating the data triangulation approach.  
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Table 7.4 Data triangulation for the MTO2 evaluation (1998-99). 
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1. What problems are students and 
instructors experiencing, in particular 
with the planning, operationalisation and 
monitoring? 

        

2. Did the Web-based repository help 
enforce the planning with respect to 
reading theory articles?         

3. Did the Web-based repository help the 
students to operationalise the reading of 
contributions submitted by other 
students? 

        

4. Did the Web-based group archives 
help groups in their information-sharing 
needs? 

        

5. What positive or negative aspects of 
the telematic support used may have 
influenced the outcomes?         

 
 

7.3  Management Science Teams results (1998-99) 
 
In this section the results of the second cycle of the “Management Science Teams” case study 
are presented with respect to the problems in planning, operationalisation and monitoring 
(Section 7.3.1) and the telematic support options that were provided (7.3.2).  
 

7.3.1  Case Question 1: Problems in planning, operationalisation and monitoring (1998-99) 
The list of problems found in planning, operationalisation and monitoring (Table 7.2) is now  
updated by using the results of the MTO2 evaluation outcomes of 1998-99. 
 
Question 1: What problems are students and instructors experiencing, in particular with the 
planning, operationalisation and monitoring? 
 
Each of the problems is now discussed as far as they were perceived in the previous evaluation 
(Table 7.2), or if they were found in this 1998-99 evaluation for the first time.  
 
Problem 1: Groups do not have a clear picture of what is expected of them - The course 
manual contained detailed descriptions of what was expected of the groups for most of their 
assignments. In 1998-99 the Web-based theory repository added task lists of theory articles to 
be studied and analysed (Figure 7.1). These theory articles were then perceived as relevant by 
the majority of students (57.3%; Item 18, Appendix 17) compared to 54.4% in the year before 
(not significant, p>0.05). In the group discussion students added that they found it difficult to 
apply several theories at the same time when addressing the problems in their assignments.  
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Problem 3: Groups have problems with organising work between meetings - Students reported 
in the student group discussion that they had made a task division about who was to read which 
articles between meetings. This was confirmed by the questionnaire outcomes showing that 
89.2% of the students agreed that they had split up the reading work (Item 20) and 81.9% of 
the students indicated that they had divided the work on the Web site (Item 21). As the groups 
were now free to either read theory articles pairwise or otherwise, this issue was no longer a 
problem. File sharing while working on co-authoring tasks was mainly solved via e-mail. 
 
Problem 4: Groups have problems with access to deliverables - In the student group 
discussion, students indicated they used e-mail and diskettes for sharing files which they 
preferred, although problems with handling versions of documents were reported. Via the 
student questionnaire (Item 23, Appendix 16), students indicated that some of the updating on 
reading tasks was done orally or via summaries that were printed for distribution among the 
group members (See also the discussion in Section 7.3.2 on the helpfulness of the Web-based 
group archive solution offered to the students and on the alternative ways of information 
sharing that students used).  
 
Problem 5: Group members do not take a fair share of the work - Via the student questionnaire 
the majority of the students (67.9%) reported that there were students in their group who had 
done much more work compared to others (Item 27, Appendix 17). It seems that the situation 
was significantly worse compared to the year before when this percentage was 43.4% (p< 
0.005, Fisher exact test, Pearson χ2 = 10.8). A majority of the students (55.1%) reported that 
they had done more compared to others in their group (Item 26). As the Web site of the course 
maintained access via group accounts, students could not directly read from the screen who had 
and who had not performed their reading tasks as agreed (see Figure 7.6), so that the Web site 
was not very helpful in this respect.  
 
Problem 6: Instructors lack overview of the progress of groups - The Web site offered the 
instructors and teaching assistants options to monitor the groups' progress with respect to the 
theory assignments. However the interviews revealed that both instructor and teaching 
assistants had hardly used this opportunity. The instructor indicated that this was due to time 
pressure. The teaching assistants had focused upon their assessment tasks.  
 
Problem 11: Students do not start using telematic support – As will be made clear in Section 
7.3.2 the telematic support that was offered was not used by all students. 
 
The next section describes the outcomes of the 1998-99 cycle of the "Management Science 
Teams" case in terms of appreciation of the telematic support.  
 

7.3.2  Case Questions 2-5: Telematic support appreciation, 1998-99 
The following series of questions focuses on the appreciation of the tasks and telematic support 
that was put in place. 
 
Question 2: Did the Web-based repository help enforce the planning with respect to reading 
theory articles? 
Groups submitted most of the required contributions via the Web site. Analysis of the theory 
repository database reveals that most groups (23 out of 28) submitted 20 or more contributions 
(out of 24). The average number of contributions was 23 (standard deviation= 4, minimum= 4, 
maximum= 29). The maximum can be higher than the number of articles, as some groups 
submitted a second contribution after their first contribution had not been approved. According 



7 Management Science Teams 

204 

to the students the writing of questions and answers was not a good idea, as illustrated by the 
following [translated] quotation (Item 46, Appendix 16) from the student questionnaire: 
 

Superfluous, to me it seems more appropriate to ask groups to submit a summary of 
approximately 10 lines for each of the theory articles. 
 

In the group discussion the students indicated that each question and answer set only touched 
on a fragment of the content and some contributions were of poor quality (in the students' 
opinions). The teaching assistants agreed with the students that the sets of questions and 
answers did not give a good overview of the articles. They expected low effects on the learning 
outcomes. They reported that the contributions of the first phase were sometimes of poor 
quality. After they were more strict in their assessment during the second phase, they reported 
higher quality contributions. The instructor was of the opinion that making the contributions 
for the Web-based repository had improved the discipline of reading theory articles as he 
observed that the students were better prepared during the class sessions. 
 

Of all submissions 68% were of acceptable quality. But what is acceptable? We 
wanted people to get to the core of things, but most students did not reach that level.  

 
 
Question 3: Did the Web-based repository help the students to operationalise the reading of 
contributions submitted by other students? 
The BSCW event logs showed that reading other group contributions dropped from 79% in the 
first phase, to 39% in the second phase and to 26% in the last phase of this course cycle. The 
percentages are relative to the maximum of 100% of all available sets of group contributions in 
each phase (Van der Veen, van Riemsdijk, Slabbekoorn, & Van de Kamp, 1999). The average 
percentage was 48%. As group accounts were used for BSCW, no further details at the 
individual level were available via these event logs. The questionnaire revealed that only 16% 
agreed to have read other group contributions (Item 40, Appendix 17). Both the average 
percentage at the group-level, and this questionnaire score are below the criterion of 50%. 
 
The top-5 exercise was filled in by 44% of the groups during the first phase, dropping to 16% 
in the second phase, after which the top-5 exercise was abolished by the instructors. The 
following [translated] quotation from the student questionnaire (Item 46, Appendix 16) further 
illustrates that the students were not satisfied with the tasks that had to be carried out via the 
Web site of the MTO2 course (Van de Kamp, 1998): 
 

The (other) assignments already require a lot of time. The Web site tasks are not 
convenient, because they cost a lot of time for minimal benefits. Therefore we 
reduced the use of the Web site to a minimum as it had little added value for us. 
 

In the student group discussion, the students agreed upon the opinions quoted above. The 
students found that reading sets of other group contributions on theory articles (with sometimes 
more than 20 contributions) did not help them in their work. Updating their fellow group 
members was done either through written summaries or by an oral summary about the article 
they had read (Item 23, Appendix 16). They advised that any future support should primarily 
support this group work more than the cross-group reading. For the latter they saw potential 
benefits if the instructors provided a model answer or indicated which was a very good 
contribution, so that students could compare their own contributions with the model 
contribution much more efficiently than via the top-5 exercise. 
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The teaching assistants agreed with the students regarding the helpfulness of the tasks. For 
them the most difficult aspect of the assessment was to formulate comments, in particular when 
a contribution was not approved. To make work more efficient they divided the commenting 
task by article, so that they could specialise in commenting upon contributions of two articles 
at most. As far as they could observe, the students had to spend a lot of time on the Web-based 
repository tasks. This was confirmed by student estimates of reading time, with 76% of the 
students scoring ">30 minutes" at the end of the 5-point scale (Item 34, Appendix 17) 
indicating that the students had been spending time on their theory assignments. Finally, when 
the groups found out that there was no sanction for not performing the top-5 exercise, they 
began to abandon reading and ranking the work of other groups. The teaching assistants 
advised the groups that their other group tasks were more important than this top-5 exercise. 
The teaching assistants offered the opinion that the students would be better supported by 
making summaries of articles. 
 
The instructor agreed with the students that the top-5 exercise was not a good idea, and decided 
to skip this task for the last series of eight theory articles. According to him the students were 
not benefiting from reading the work of other groups of maybe acceptable but not good quality. 
His ambition level was still high according to the following quotation (Van der Veen, van 
Riemsdijk, Slabbekoorn & Van de Kamp, 1999): 
 
Question 4: Did the Web-based group archives help groups in their information-sharing 
needs? 
When looking at the actual use of the group archives, in 1998-99 only five out of 28 groups 
used the group archives. Of the respondents to the questionnaire, 12% reported using the 
archives (Item 47, Appendix 17). On the student questionnaire ten (out of 83) students 
indicated that they did not know what the group archive was. Other students who knew about 
the group archive but did not use it reported in the interview that they did not want to invest 
time in learning to use software from which they expected only limited benefits. They stated 
that sharing files was mainly organised by using e-mail messages with attachments and 
diskettes (Van de Kamp, 1998). The use of e-mail for course purposes was confirmed via the 
student questionnaire, in which 66% of the students reported using e-mail messages for the 
1998-1999 course (Item 48, Appendix 17). The following [translated] quotations (Item 47, 
Appendix 17) illustrate divergent opinions about the Web-based group archive: 
 

Yes: Good, everyone has access, can download it on a diskette, and continue working. 
 
No, there was no need to do so. 

 
Thus for the case specific Question 4 about the helpfulness of the Web-based group archives 
the answer was "no". Only a minority of students (12%) and groups (18%) used the BSCW 
Web-based group archives.  
 
Question 5: What positive or negative aspects of the telematic support used may have 
influenced the outcomes? 
The majority of students (85%) agreed that they knew what to do when wanting to enter data 
via the Web site (Item 43, Appendix 17). A majority (56%) of students agreed with the value 
of having an overview of what was still to be done (Item 44, Appendix 17). Despite this 
positive appreciation for ease of use of the telematic support, 9.1% of the database entries 
showed errors (empty or duplicated submission forms). The option to give suggestions about 
the ease of use of the Web site (Item 46, Appendix 16) revealed a number of suggestions (Van 
de Kamp, 1998), such as:  
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• Improvement of readability. No automated line breaks were inserted, resulting in the 

need for horizontal scrolling if the author had not used line breaks while typing in his 
or her contribution. 

• Improved efficiency of reading group contributions or contributions of other groups. It 
was suggested to introduce a "Next" button as a means to cut out several mouse 
clicks.  

• Improved usability of the group archive option.  
 
To the developers it was also clear that improvements in the user interface were possible. 
Numerous mouse clicks and keystrokes were required to perform the main tasks that were 
supported via the Web site (see Appendix 18).  
 
The access-granting task of the teaching assistants showed an errors rate of 2.4% (failure to 
grant access to work of other groups where access was earned, or granting access accidentally 
where the group had not received approval).  
 
Some technical problems occurred (the faculty network was down for a short period, and the 
hard disk crash on the BSCW server). The latter problem was resolved by means of the back-up 
facility. 42% of the students reported error messages (Item 41, Appendix 17) while working 
with the Web site, indicating that many students experienced problems with the user interface 
or with technical failures.  
 

7.4  Summary and discussion of the 1998-99 results 
 
The 1998-99 evaluation results showed that the discipline of reading theory articles had been 
enhanced. However the students felt that the formulation of questions and model answers did 
not help them very much in their group work. The students reported that, after finishing this 
assignment, they still had to write summaries for their group. The top-5 assignment was felt to 
be "a waste of time" as reading (sometimes more than 20) contributions on the same article 
took too much time and gave the students little added value. This top-5 assignment was partly 
ignored by the students (Item 11, Table 7.5), and finally skipped by the instructors on the last 
set of eight theory articles. Students and teaching assistants suggested focusing more on the 
support of the groups themselves, for example in the collection and distribution of summaries 
(Van de Kamp, 1998). Furthermore provision of a model answer or summary for the students 
to compare with their own work was suggested. However the students would have liked this 
model to be given by the instructor, either as his own product or as an “instructor-certified” 
model provided by another group, which would also relieve the students of the ranking task. 
 
The user interface of the Web-based repository was not a problem for the students, as this was 
appreciated as easy to use (Question 4). However various types of technical and human errors 
were detected. Possible improvements to the user interface were identified by the developers 
and the users. 
 
An update of the problems in planning, operationalisation and monitoring is given in Table 7.5. 
The students were now more aware of what was expected of them (Item 1, Table 7.5) via both 
the course manual and the Web site. As the way groups organised their work between meetings 
was no longer prescribed, the groups divided the work between meetings (Item 3) according to 
their own plans. As a result they split up the reading tasks and collected the findings via 
summaries or through an oral update during the next meeting. The issue of taking a fair share 
of the work (Item 5) persisted, with more students compared to 1997-98 reporting that some of 
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the group members had done much more work than others. The monitoring of progress (Item 
6) was enabled for the instructors and teaching assistants but not used much. For the instructor 
the student's awareness that monitoring was enabled was sufficient. For monitoring of the 
theory assignments he relied on the teaching assistants who performed the assessment of all 
group work submitted via the Web site. The teaching assistants had an overview of progress as 
a result of performing the assessment and through the coaching of the groups when at work on 
case study assignments. 
 

Table 7.5 Problems in planning, operationalisation and monitoring (1998-99).  

Problem 
Item numbers correspond with Table 2.4 

Summary of findings 
1998-99 

1 Groups do not have a clear picture of what 
is expected of them. 

Via the course information and the Web site students 
were well aware of what was expected. 

3 Groups have problems with organising 
work between meetings. 

Groups were now free to organise work between 
meetings themselves. They split up reading tasks to a 
large extent. 

4 Groups have problems with access to 
deliverables and comments. 

Web-based group archives were introduced (Week 3) 
but used by only 5 out of 28 groups. 

5 Group members do not take a fair share of 
the work. 

Problem is persistent. Group accounts did not allow 
monitoring at the individual level via the repository. 

6 Instructors lack overview of the progress of 
groups. 

Progress overview was enabled but hardly used.  

11 Students do not start using the telematic 
support. 

Top-5 exercise was ignored. Little use was made of the 
Web-based group archives. 

 
 
Despite the support for a group archive that was offered, only 5 out of 28 groups used the Web-
based group archives (Item 4, Table 7.5). A part of the explanation for not appreciating the 
Web-based group archives may be the fact that the group archives were not introduced directly 
at the start of the course, but only in the third week. By that time most groups had already 
arranged their own ways of handling information via e-mail or via diskettes. Besides that, some 
students had not even noticed the existence of the BSCW archives, as they had missed the 
announcement. Other students decided not to use the archives after a first look, being 
discouraged by the impression that too much learning effort would be needed (the simplicity 
versus functionality balance). The user interface of BSCW was quite different from other 
Windows and browser interfaces that the students knew. Uptake of group archives also 
depended on consensus in the group. As soon as some group members did not use the archive 
for posting their work and reading others’ work and proposals, potential benefits decreased 
rapidly. As an alternative explanation it may be that there was not so much a problem to be 
solved for which the archive was as a solution. The same BSCW solution for Web-based group 
archives was adopted by all groups in the "International Tele-Teams" case study (Section 
6.9.2). Apparently the perceived potential benefit was not as high in this local case study 
setting, although the late introduction and the lack of awareness of its existence preclude final 
conclusions on this issue.  
 
As a result of the evaluation of the second cycle two options were discussed with the 
instructors. The options were either to drop the telematic support or to change the set up in 
such a way that not only the discipline of reading was supported, but also benefits for the 
groups in the operationalisation of their work would be offered. The instructors and the faculty 
management decided that an improved set up would be implemented and evaluated to see if it 
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was possible to realise improved telematic support and tasks which better supported the groups' 
way of working. The changes in the set up are discussed in the next section which describes the 
1999-2000 cycle of the MTO2 course.  
 

7.5 Management Science Teams: The third cycle (1999-2000) 
 
The theory related tasks were changed for the third cycle of the “Management Science Teams” 
(1999-2000) case. Furthermore the telematic support was redesigned so as to fit with the new 
tasks and to improve usability. Section 7.5.1 describes the main adaptations. The new versions 
of the Web-based theory repository and the Web-based group archives are presented in Section 
7.5.2. The technical aspects of the tailor-made application are described in Section 7.5.3. The 
case study specific research questions of this third cycle (1999-2000) and the information 
sources used are described in Sections 7.5.4 and 7.5.5. 
 

7.5.1  Adaptations in the 1999-2000 educational setting 
Based on the outcomes of the 1998-99 evaluation, revised set ups for the Web site and for the 
instructional tasks were introduced in 1999-2000. Instead of questions and model-answers, 
groups were now asked to contribute one short summary per article, of ten lines at the most. 
The summaries per group formed a collection that the groups could use in their sharing of 
expertise. Ranking was now performed not by students but by teaching assistants (group 
contribution is "not ok", "ok" or "excellent"). Instead of an obligatory top-5 assignment, the 
students were now offered the option of reading a small number of excellent summaries by 
other groups, but again only after their group had made a serious contribution on that same 
article. The goal of this re-designed cross-group exchange of expertise was to stimulate more 
efficient reflection on theory. The main tasks of the 1999-2000 setting with respect to the Web-
based repository is given in Figure 7.10 in the form of a UML use case diagram which is a 
means of depicting activities and roles that are involved in an application. This is helpful as use 
case diagrams can easily be read by all involved in the design process, so that 
misunderstandings about who is supposed to perform a certain task can be clarified before the 
programming starts (see also Section 4.6.1).  
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Figure 7.10 UML Use case diagram of the Web-based theory repository (1999-2000).  

 
The main concepts involved in the 1999-2000 course design and the relations between them are 
shown in Figure 7.11 in the form of a UML class diagram. The class diagram helps to specify 
the static structure of the application (see Section 4.6.2). In this setting the student is member 
of one "Group", he or she is enrolled in zero or more "Course(s)", and zero or more 
"Contribution(s)" can be submitted by a certain student. Since Rational Rose does not support 
the use of directed arcs, the convention is adopted here of indicating directionality of relations 
by ^, < and >.   
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Figure 7.11 UML class diagram showing the Web-based "theory repository" (1999-2000).  

 
7.5.2  Telematic support, 1999-2000 

The telematic support was changed for 1999-2000 in the following respects: 
 
Login and personalised screens – Students were now requested to log in with a personal 
account, directly at the start of the course. Thus a personalised screen could be presented, 
offering only those menu options accessible to that user. As a follow up of one of the expert 
reviews (see Section 7.5.5) the user interface was enhanced with some personalised status 
information (see Figure 7.12). (In contrast, the 1998-99 students had been presented with a 
screen showing all articles, including those to which they had not yet earned access rights. This 
had led to frustration for students when attempting to access non-accessible articles.) Access 
depended again on group performance, but was now instantaneous.  
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Figure 7.12 Screen offering access to six out of eight listings of excellent summaries.  

 
Improved ergonomics – The use of the Web site was simplified in a number of respects. The 
excellent contributions for example were now shown immediately in the main frame of the 
screen listing all available contributions, whereas previously each excellent contribution had to 
be requested one at a time. Furthermore, students were no longer required to type in their 
names when submitting a summary as their details were known to the Web-based repository 
via the login. Readability of the group contributions was improved as per phase a list of 
contributions could be requested so as to support the student in preparing for a group meeting. 
Teaching assistant tasks were reduced as access granting to work of other groups was 
automated (Figure 7.10). Section 7.6.2 gives further details of the efficiency improvements in 
Web-site related tasks.  
 
Integrated and simplified Web-based group archives - In addition to the Web-based theory 
repository, each group was automatically assigned a folder on the server for file archiving. 
Figure 7.13 illustrates the relevant concepts relating to access of these files by means of a UML 
class diagram. Files could be uploaded and downloaded via a browser.  
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Figure 7.13 UML class diagram of group archives, 1999-2000. 

Figure 7.14 shows the Web-based group archive solution for 1999-2000. A group archive 
containing three files is shown in the main frame next to the menu. The interface was 
simplified using just one directory which listed all files in alphabetical order. Apart from the 
omission of many functions in 1999-2000 compared with the 1998-99 solution, it is apparent 
that the 1999-2000 user interface was more in line with the rest of the Web site. 
 

 
Figure 7.14 Group archive solution using an Active Server Page solution (1999-2000).  
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The student manual for the telematic support is reproduced in Appendix 19. The next section 
gives some technical information about the telematic support for this third cycle (1999-2000) 
of the "Management Science Teams" case study. 
 

7.5.3  Technical aspects, 1999-2000 
This section describes some of the technical details of the telematic support of the third cycle 
(1999-2000).  
 
As the 1998-99 method for access granting turned out to be time consuming and error prone, 
the access mechanism was integrated into the ASP solution developed for 1999-2000. Because 
the operating system (Windows NT) did not provide a hierarchical group mechanism, a 
dedicated user administration component was implemented (Van der Veen, van Riemsdijk, 
Laagland, Gommer, & Jones, 2000). This solution permits the formation of groups at the 
course and group level via a Web browser as well as the assignment of roles and accompanying 
privileges. The association of the student to both group and course levels (see Figure 7.11) 
allowed the implementation in the administration of both individual and group activities.  
 
Group archives were implemented by creating a folder on the server for each group. Only 
students that were a member of a certain group had full access to the files in that group folder 
for which 10 MB storage was allocated. Files could be uploaded using a commercial ASP 
component ASPUpload, which implemented W3C recommendation RFC 1867. An uploaded 
file was first stored in a temporary folder, checked for file size and (only if it belonged to 
certain ‘safe’ file types) was then uploaded. When all checks returned OK, the file was moved 
to the targeted folder. See Figure 7.15 for an overview of the 1999-2000 implementation. 
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Figure 7.15 Technical implementation of the telematic support for MTO2 (1999-2000). 

 
Figure 7.15 shows that in the 1999-2000 solution both the Web-based repository and the Web-
based group archives used the same user administration whereas in 1998-99 both components 
used their own administrations. An example drawback that came with the non-integrated 
previous solution was that teaching assistants had to update the access rights of the groups by 
hand which caused delays and was error prone. 
 

7.5.4  Case study research questions, 1999-2000 
The case study specific research questions applied in the third cycle addressed problems in 
planning, operationalisation and monitoring identified in previous cycles of this course and 
questions concerning the telematic support that was supplied for this new cycle of the course. 
The questions are similar to those of the previous cycle but refer to the changed group tasks 
and the revised telematic support. 
 
Question 1: What problems are students and instructors experiencing, in particular with 
planning, operationalisation and monitoring? 
What remaining problems are found with respect to the previous list of problems in planning, 
operationalisation and monitoring of groupwork (Table 7.5)? Did the revised set up of the 
telematic support effect these problems? 
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Question 2: Was the Web-based repository helpful more helpful than in 1998-99? 
Did the students use the Web-based theory repository: (a) for posting their theory article 
summaries; (b) for reading their group member summaries; (c) for reading the excellent 
summaries of other groups. Were these tasks helpful in terms of learning results (d) and 
relative to other course components (e)?  
 
Question 3: Were the Web-based group archives helpful? 
Did the students make use of the group archives? If so, to what extent, and were they satisfied 
with the solution offered? If not, were students using alternative information sharing options 
such as e-mail? 
 
Question 4: What positive or negative aspects of the telematic support used may have 
influenced the case study outcomes? 
Technical failures and poor user interface aspects may have influenced the outcomes of this 
cycle of the case study. Particular attention was paid to the ergonomics of the Web support as 
improved usability was sought. 
 

7.5.5  Evaluation methods and information sources, 1999-2000 
The third cycle of the "Management Science Teams" was evaluated using several evaluation 
methods. These methods are described as follows. 
 
Student questionnaire - The student questionnaire of the second evaluation cycle (1998-1999) 
was used again (Appendix 16). The student questionnaires were filled in anonymously during 
one of the last lecture sessions before the students had received their mark on their group's final 
report. This paper-based questionnaire was handed in by 110 students (out of 147: response= 
74.8%). The filled in questionnaires were read by optical mark reading equipment which 
produced output files which could be imported into a spreadsheet application. The accuracy of 
the reading was checked manually and corrected if necessary. The frequency tables showing 
the responses are given in Appendix 17.  
 
Student group discussion - At the end of the course a student group discussion was held by two 
other researchers in order to aid understanding of the outcomes. Furthermore the students were 
asked about their usage patterns for the Web site related tasks, and if they had used alternative 
telematic support options. The minutes of this meeting were sent to the students via e-mail, so 
that they could propose changes if necessary (which in the event they did not).  
 
Instructor interview - The instructor was interviewed after using the draft evaluation outcomes 
as a basis for discussion (Van der Veen & Gommer, 1999). 
 
Teaching assistant interview - Teaching assistants were interviewed with respect to their 
opinions on the course and the Web-based repository activities in particular. 
 
Expert review - Two experts were asked to comment upon the set up of the Web site. One 
expert reviewer (an expert in computer science and Web-based learning environments from the 
University of Maryland) performed a walkthrough of the English language version of the 
course site running on a test server. The reviewer sent in his comments via e-mail (October 1st, 
1999). The other expert reviewer of the University of Maastricht (reviewer A, Appendix 6) was 
also involved in a review of the workflow investigation during the "Multimedia Design Teams" 
case study (Chapter 5). This last review was performed on October 6th (1999) at the University 
of Maastricht (Netherlands) by means of a demonstration of the active course site followed by 
a discussion during which the expert gave opinions and suggestions. The e-mail message of the 
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first reviewer and the minutes of the discussion with the second reviewer can be found in Van 
der Veen & Gommer (1999).   
  
Theory repository database - The database of group contributions was used to obtain statistics 
on how many group contributions had been submitted and what percentage of the contributions 
had been approved by the teaching assistants. Mistaken entries (empty forms and duplicate 
submissions) were removed before the statistics were calculated. The number of reading events 
were logged from Week 4 onwards so that it was possible to estimate to what extent students 
were requesting summaries collected by their fellow group members and excellent summaries 
of other groups. As these events were logged together with a user identifier and a time stamp, it 
was possible to estimate the reading time measured by comparing time stamps for consecutive 
events involving the same user. 
 
Group archives - Via the course site the numbers of files stored by groups were counted. By 
checking the upload dates it was checked if groups who initially started to use the Web-based 
group archives were still doing so in the end phase.  
 
Task analysis – Attempts were made to improve usability; these are reviewed below in the 
presentation of the findings relating to case study Question 4. A task analysis (see Section 
4.5.5) at the keystroke/mouse click level was performed (the results are found in Appendix 18) 
first to identify possibilities for improvement and secondly to allow comparison between the 
1998-99 and the 1999-2000 versions of the telematic support offered.  
 
Technical notes - Technical notes were kept in order to track any technical failures.  
 
Table 7.6 summarises the case study research questions and the evaluation methods applied, 
illustrating the data triangulation that occurred. 
 
 

Table 7.6 Information sources for the MTO2 evaluation (1999-2000). 
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1. What problems are students and 
instructors experiencing, in particular 
with the planning, operationalisation 
and monitoring? 

         

2. Was the Web-based repository more 
helpful than in 1998-99?          

3. Were the Web-based group archives 
helpful?          

4. What positive or negative aspects of 
the telematic support used may have 
influenced the case study outcomes? 
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7.6  Management Science Teams: Results of the third cycle, 1999-2000 

 
The results of the third cycle are presented in this section. First the problems in planning, 
operationalisation and monitoring are reviewed in order to see if the adaptations had alleviated 
any of the problems appearing in the earlier cycles (Section 7.6.1). Secondly, data about the 
telematic support usage and user appreciation are presented along with observations on 
ergonomic aspects and technical performance (Section 7.6.2). 
 

7.6.1 Case Question 1: Problems in planning, operationalisation and monitoring, 1999-2000 
Each of the problems is reviewed with respect to its occurrence in the third cycle (1999-2000). 
They are discussed using the updated list of problems which was made at the end of the 1998-
99 cycle of the "Management Science Teams" case study (Table 7.5).  
 
Question 1: What problems are students and instructors experiencing, in particular with  
planning, operationalisation and monitoring? 
 
Problem 1: Groups do not have a clear picture of what is expected of them - This problem was 
already solved in cycle 2 (1998-99) as the theory tasks were communicated via the tailor-made 
Web application. The percentage of students being positive about the relevance of the theory 
articles rose to 63.0% compared to 57.3% (1998-99), however not a significant difference 
(p>0.05) (Item 18, Appendix 17).  
 
Problem 3: Groups have problems with organising work between meetings - Again the 
students reported they had made a task division concerning who was to read which articles 
between meetings. This was confirmed by the questionnaire outcomes showing that 94.4% of 
the students agreed that they had split up the reading work (Item 20) and 90.9% of the students 
indicated that they had divided the work on the Web site (Item 21). All groups used Web-based 
group archives and/or e-mail for co-authoring and other information sharing tasks between 
meetings. 
 
Problem 4: Groups have problems with access to deliverables - During the third cycle of the 
course the uptake of the Web-based group archives helped solve this problem. Groups made 
decisions about the use of e-mail, or of the Web-based group archives, or both options. The 
Web-based theory repository was used for collecting, archiving and reading summaries on 
theory articles. (See also the evaluation results for the telematic support options in Section 
7.6.2).   
 
Problem 5: Group members do not take a fair share of the work - Via the student questionnaire 
a small majority of the students (51.4%) was now satisfied with the sharing of work that 
occurred with their fellow group members, which is a significant improvement (significant at 
p< 0.01) compared to the second cycle (1998-99) when only 32.1% was satisfied (Item 27, 
Appendix 17). In the student group interview students stated that they could now easily 
monitor whether each student had performed his or her reading task as all group contributions 
were listed including authors’ names. They indicated they had put pressure on students who 
had not yet submitted a summary or had submitted a summary that was not approved. The 
reason to do so was the fact that access to the excellent summaries was not granted until a 
summary from the group had been approved.  
 
Problem 6: Instructors lack overview of the progress of groups - The Web site now offered the 
instructors and teaching assistants options to monitor the groups' progress with more details 
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about who was doing what at the individual level than in cycle 2 (1998-99). However in the 
interviews the instructor and teaching assistants indicated that again they had hardly used this 
opportunity. In order to get status information, the instructors and teaching assistants had to 
choose the assessment option from the menu and then set the status attribute before requesting 
a list of summaries. The second expert reviewer suggested to avoid this workaround by adding 
a separate status item to the menu of the Web site giving the instructors a direct overview of all 
groups and all articles.  
 
Problem 11: Students do not start using telematic support – This problem first 
appeared in the second cycle but disappeared in the third cycle (1999-2000) (see also 
Section 7.6.2).  
 
The next section describes the outcomes of the 1999-2000 cycle of the "Management Science 
Teams" case in terms of appreciation of the telematic support while making comparisons with 
the second cycle (1998-1999). 
 

7.6.2  Case Question 2-4: Telematic support appreciation (1999-2000) 
In this section the evaluation outcomes relating to appreciation of the telematic support options 
are presented. As the appreciation in the second cycle (1998-99) had been low, the results of 
the third and second cycle are compared to see if improvements were found. 
 
Question 2: Was the Web-based repository helpful more helpful than in 1998-99? 
Analysing the database of the application showed that groups in the third cycle (1999-2000) of 
the "Management Science Teams" case submitted on average 27 summaries, significantly more 
than the average of 23 in the previous cycle (Item 1, Table 7.7). The number of submitted 
summaries, assumed to be an indicator of the discipline of reading, was high as the number of 
theory articles was only 24. The high number of submissions per group was caused by the fact 
that this time groups submitted revised summaries if they had received a 'not ok' assessment for 
earlier submissions, something which happened rarely in the year before. If time spent on 
reading theory articles is taken as an additional indicator for active use of the theory articles, 
the student questionnaire results indicate that most students were spending more than 30 
minutes when reading an article (Item 34, Appendix 17). 
 

Table 7.7 Group statistics on the use of the MTO2 course site. 

Database statistics 
mean & standard deviation 
(s.d.) 

1998-1999 
n=28 
(1) 

1999-2000 
n=23 
(2) 

Significance 
(2) versus (1) 

1. Number of contributions per 
group 

23 s.d.= 4 
min=13, max=29 

27 s.d.= 4 
min=22, max=36 

p< 0.01 

2. Percentage of approved 
contributions 

67 s.d.= 12 
min=46, max=83 

68 s.d.= 8 
min=54, max=82 

not significant 

3. Approved contributions per 
group as % of 24 articles 

65 s.d.= 15 
min=33, max=100 

76 s.d.= 12 
min=54, max=96 

p< 0.01 

4. Number of times (excellent) 
work of other groups was read 

11 s.d.= 5 
min=3, max=24 

64 s.d.= 40 
min=13, max=160 

p< 0.001 

5. Number of files stored in 
the group archive 

2 s.d.= 6 
min=0 (23x) , max=25

20 s.d.= 17 
min=0 (1x) , max=64 

p< 0.001 



7 Management Science Teams 

219 

 
The teaching assistants approved approximately the same percentage of contributions in both 
years (Item 2, Table 7.7). However, due to the additional submissions groups were granted 
more access rights to work of other groups (76%) compared to the previous year (65%, Item 3, 
Table 7.7).  
 
In 1998-99 an average of 11 reading events per group was logged, with decreasing numbers 
when the (unpopular) top-5 assignment was cancelled. In 1999-2000 the number rose to 14653 
reading events, an average of 64 events per group (Item 4, Table 7.7). In 1998-99 per article 
only one event per group was logged at the most. In 1999-2000 an average of four individual 
group members were logged using the option to read excellent summaries.  
 
A summary of the student data collected via the student questionnaire can be found in Table 
7.8. The outcomes reveal that in 1999-2000 a majority of students read work of others via the 
Web site (Item 40, Appendix 17), resulting in a higher average when compared to the previous 
year (significant at p<0.001, Item 1, Table 7.8). In the student group interview of the 1999-
2000 course, students added that they read the excellent summaries to get information about 
the content of the different articles, to see how other groups were doing, and to get an 
indication of what an excellent summary should look like. Students preferred to read just the 
excellent summaries instead of all the summaries, because this would take too much time.  
 

Table 7.8 Appreciation of the MTO2 Web site 1999-2000 versus 1998-99. 

Student questionnaire means 
scoring legend: 1=disagree, 5=agree 
(s.d.=standard deviation) 

1998-1999 
n=83 
(1) 

1999-2000 
n=110 

(2) 

Significance 
(2) compared  to  (1) 

1. I always read the contributions on other articles 
(Item 40, Appendix 17).  

1.97 
s.d.= 1.10 

3.37 
s.d.= 1.42 p< 0.001 

2. If I wanted to submit data through the Web site, 
it was clear how to do this (Item 43).  

4.15 
s.d.= 1.00 

4.45 
s.d.= 0.91 p< 0.05 

3. On the Web site, I had a good overview of what 
was finished, and what still to be done (Item 44). 

3.52 
s.d.= 1.21 

3.66 
s.d.= 1.16 not significant 

 
 
As opening a contribution does not necessarily imply reading it, an estimate of the reading time 
was made by comparing server-log time stamps of consecutive reading events for the same 
user. Taking only into account consecutive reading events with time stamps that differ 10 
seconds at the least and 30 minutes at the most, 767 "reading excellent summaries" events of 
the 1999-2000 data could be analysed. The low cutoff of 10 seconds was used to exclude those 
events in which students navigated away from the summaries almost instantaneously. The high 
cutoff of 30 minutes was used to exclude those events in which the students apparently had 
been doing other things in between two logged events. The average reading time was 112 
seconds (standard deviation= 213 seconds). Because of an asymptotic tendency caused by 
several long intervals, the median of 45 seconds seems a better estimator of the reading time 
than the mean. These 45 seconds may seem short, but it turns out to be sufficient for a (fast) 
reading of a 10-line summary in which the student is interested. The score on the student 
questionnaire (Item 1, Table 7.8) confirms that significantly more students in the 1999-2000 
                                                           
3 The actual number of reading events is higher as the logging mechanism was only available from the 
fourth course week on. 
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version of the course were reading (excellent) work from other groups. For reading summaries 
of fellow group members a median interval was found of 67 seconds, based on 505 logged 
reading events and applying the same analysis (average reading time=227 seconds, standard 
deviation= 364 seconds). 
 
Although not directly within the realm of the planning, operationalisation and monitoring focus 
of this research, the helpfulness of the use of the Web site in terms of effect on the student 
results was looked at. An analysis was carried out to check for (bivariate) correlations between 
Web site related performance and student grades (Van der Veen, van Riemsdijk, Jones, & 
Collis, 2000). The calculations which were performed at the group level showed a positive 
correlation between groups delivering good summaries and their grades on the theory 
examination (Pearson correlation=0.55, p<0.01). However, no significant correlation with the 
case study grades was found. The instructor reported that it is very difficult to attribute 
outcomes to specific learning events. The course is a complex integration of different elements. 
The instructor considered the overall result to be attributable to a combination of factors.  
 
The first expert reviewer liked the rule-based approach in which  
 
"..Students x submitting work that other students y can later see under two conditions: the x 
work is judged as excellent and y have already submitted their work." 
 
In addition the reviewer made suggestions for more formats in which conditional access could 
be helpful such as peer reviewing. The second expert reviewer suggested that the repository 
was probably helpful, as having to write down your thoughts about an article requires more 
mental effort compared to giving an oral report. According to this reviewer, the repository 
could have helped still more if (a) contributions had been open for debate and comments, (b) 
more meaningful comments were given by the teaching assistants so that students could 
improve their work and (c) students were allowed to pick up helpful phrases in excellent 
summaries and add these to their own group's resources (van der Veen & Gommer, 1999). 
 
Question 3: Were the Web-based group archives helpful? 
The group archives (Figure 7.14) were used by all but one group, storing an average number of 
20 files compared with an average of only two files in 1998-99 (significant: p<0.001, χ2 = 35.2) 
(Item 5, Table 7.7). However during the second half of the course the number of groups using 
the group archives dropped from 22 to 14, indicating that some groups abandoned use of the 
archive part of the Web site. The groups who did use the archive asked for some improvements 
such as the possibility of making subdirectories. These groups had amassed a considerable 
number of files and some reported losing an overview because only one single directory was 
available. On the student questionnaire the majority (64%) of the students indicated that their 
group had been using the Web-based group archives (Item 47, Appendix 17).  
 
E-mail, which was an alternative means of information sharing in the 1998-99 course cycle, 
was still used by two out of three students (66%) in the context of the course (Item 48, 
Appendix 17). The rate of e-mail usage differed between the students using the group archives 
and those who did not. Of all archive users, only 54% of the students used e-mail as well. Of 
those not using archives, 83% of the students used e-mail, a significant difference (p< 0.005, 
Fisher exact test, Pearson χ2 = 8.5). This finding was checked by looking at the questionnaire 
scores on these questions per group, only taking into account groups of which at least three 
students had responded to the questions about the group archive and e-mail. In Table 7.9 the 
groups are characterised according to their usage profiles for these two forms of telematic 
support with no groups discarding telematic support altogether. 
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Table 7.9 Use of E-mail and group archives by groups (1999-2000). 

Did your group use the group archive 
for your group work?  

Mostly yes Mostly no 
Mostly yes 4 9 Did you use E-mail for 

this course? Mostly no 7 0 
 
 
Question 4: What positive or negative aspects of the telematic support used may have 
influenced the case study outcomes? 
The Web site was easy to use, according to the students, when they wanted to submit 
something (Item 2, Table 7.8), showing a higher score compared to the second cycle (p<0.05). 
The score related to status information was also positive with no significant change compared 
to the year before (Item 3, Table 7.8). In the student group discussions the students indicated 
that when they had completed a 10-line summary in their text editor, the number of lines 
changed after transfer to the Web site thus exceeding the maximum length.  
 
The first reviewer suggested that the access rights to excellent summaries were not clear (at the 
start of the third cycle) as students had to click on each of the article titles to find out whether 
or not access was granted:  
 

".. Such exhaustive searching for another excellent report would not occur.." 
  
In response to this comment, the database of the theory repository was queried, showing that so 
far 40.5% of the requests for excellent summaries had been in vain, with students receiving the 
reply that their group had not yet earned access to that set of excellent summaries. Therefore, 
the interface was adapted in the second half of this third cycle of the course. As a result the 
status was indicated directly in the screen giving access to excellent summaries (Figure 7.12). 
The second reviewer also suggested further improvements in the ergonomics of the site, such 
as direct access to status overviews for the instructors (see also Problem 6, Section 7.6.1).  
 
Task analysis showed that in 1999-2000 users needed 20-55% fewer keystrokes or mouse 
clicks to complete Web site related tasks, compared to 1998-1999. Table 7.10 shows the 
reduction of the steps needed for the user tasks associated with the use of the Web site.  
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Table 7.10 Improving ease of use by reducing the number of keystrokes and mouse clicks. 

Number of steps  
MTO2 course site activities  1998-1999 1999-2000 

Reduction (%) 

1. Submitting a contribution 9 5 44 

2. Reading contributions of group members  10 5 50 

3. Reading (excellent) work of other groups 11 5 55 
4. Uploading a file into the group archive 8 5 37 

5. Downloading a file from the group archive 5 4 20 

6. Assessing contributions (instructor task) 26 18 31 

 
Reduction of the number of required steps was partly achieved by relating the user login at the 
start of a session to specific views of the contributions. By exploiting the knowledge about 
group membership and access rights, the student no longer had to specify or select items that 
were needed for the database queries. The simplified user interface resulted also in a reduction 
of mistaken submissions, from 9.1% in 1998-1999 to 1.9% in 1999-2000. Mistaken entries 
consisted mainly of submitted empty forms and forms that were sent in twice. The assessment 
task was made more efficient by automating the access-control mechanism. This reduced the 
teaching assistants' workload and shortened the learning curve. The automation also 
completely eliminated errors in granting of access, which occurred in 2.4% of all cases in 
1998-99. 
Despite the reduction in certain kinds of errors, some technical problems were encountered 
which were mostly solved before the course began. However, the following problems were 
handled while the course was already underway: 
Database problems - In the first week an error was made with the database. Some fields were 
accidentally removed instead of some test records. As a result, the students could still submit 
their work, but reading was not possible and attempts to do so gave an error message (Item 41, 
Appendix 17) making the students wonder if their work had been received or not. The database 
was repaired but not before some confusion and possible negative effects were experienced.  
Late students - Students who had not registered for the course but showed up during the first 
week did not have a login account. A set of spare accounts was produced so that teaching 
assistants could hand out user names and passwords. 
Programming and technical failures - Despite testing beforehand, an undetected bug meant 
that excellent summaries were wrongly made accessible to all students after having submitted a 
summary, and not only for those that had received approval for their summaries. This problem 
became apparent when groups submitted their first series of summaries. The ASP code that 
produced the SQL string was then repaired. 
As a result of these technical problems 64% of the students reported to have encountered error 
messages (Item 41, Appendix 17) as compared to 42% in the second cycle (1998-99). The 
teaching assistants confirmed that they had received many questions in the start phase of the 
course and recommended that installation and testing of the course site should take place well 
before the start of the course. 
The outcomes of the evaluation of the third cycle of this course (1999-2000) are summarised 
and discussed in the next section. 
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7.7  Summary and discussion of the 1999-2000 results 
 
The outcomes of the third cycle (1999-2000) of the "Management Science Teams" are now 
summarised and discussed. The review of the problems in planning, operationalisation and 
monitoring are now summarised by means of Table 7.11.  
 

Table 7.11 Problems in planning, operationalisation and monitoring (1999-2000). 

Planning, operationalisation and 
monitoring problems 
Item numbers correspond with Table 2.4 

Summary of findings 
1999-2000 

1 Groups do not have a clear picture of 
what is expected of them. 

Via the course information and the Web site students were 
well aware of what was expected. 

3 Groups have problems with organising 
work between meetings. 

Groups split up tasks to a large extent. Web-based group 
archives and e-mail support joint tasks between meetings. 
The repository helps in preparing for group meetings, and 
as a summary archive which can be accessed when 
needed. 

4 Groups have problems with access to 
deliverables and comments. 

All groups use their Web-based group archives, e-mail or 
both.  

5 Group members do not take a fair share 
of the work. 

Most students were satisfied with share taking. Web site 
supported monitoring by the group themselves.  

6 Instructors lack overview of the 
progress of groups. 

Progress overview was enabled but hardly used.  

11 Students do not start using the 
telematic support. 

Both the Web-based theory repository and the Web-based 
group archives were used during the third cycle. 

 
 
From the list of problems and the results relating to the use of the telematic support options 
(Section 7.6.2) it can be concluded that problems in planning, operationalisation and 
monitoring were mostly solved after cycle 3. During the first cycle of the case study (1997-98), 
the groups already had a clear picture of what was expected of them but chose not to invest 
much time and energy in the reading of theory articles (Item 1, Table 7.11). For them the 
connection to the assessment only became apparent after receiving poor marks on the final 
reports. The Web-based repository (1998-99 & 1999-2000) succeeded in encouraging students 
to invest time in their theory reading tasks. The expected cross-group reading by students was 
found much more in 1999-2000 compared to the previous year.   
 
Support for organising work in between meetings (Item 3) and access to deliverables and 
comments (Item 4) was further improved, not by offering more functions but less. The new 
design of the Web-based group archive was simple to use and was used by most students. Also, 
in 1999-2000 the group archives were available from the start of the course. It turned out that 
all student groups made use of telematic support to share information, showing a preference for 
use of (either or both) e-mail and the group archive. A possible reason for some groups 
preferring e-mail may be that for the time being e-mail is a more familiar application than 
group archives.  
 
As a result of the addition of individual accounts and the personalised information on the 
screens, groups were able to monitor if all group members had performed their agreed tasks 
(Item 5). A (small) majority was now satisfied with share taking by fellow group members. 
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Social pressure was reinforced as the interdependence of group members on each other's 
performance was clear to all. Monitoring by the instructors and teaching assistants did not take 
place so much via the Web site. This was mainly due to time pressure but may also have been 
caused by the workaround that was needed to make the course site generate the status overview 
(see also Section 7.6.1, Problem 6). Another possible explanation is that the instructors had 
delegated this task to the teaching assistants, who indirectly monitored progress while 
assessing the contributions of all groups.  
 

7.8 Case study conclusions and discussion 
 
This chapter now continues with the "Management Science Teams" case study conclusions and 
discusses these with respect to the telematic support offered (Section 7.8.1), and the problems 
in planning, operationalisation and monitoring that were encountered and partly solved (7.8.2). 
 

7.8.1 Management Science Teams: Feasibility of telematic support options 
First the conclusions and feasibility of the telematic support options are reflected upon.  
 
Web-based repository - It appears that both versions of the tailor-made Web application helped 
to stimulate the students to work more actively with the theoretical materials offered. The exact 
level of improvement with respect to 1997-1998 remains unclear as no exact data on reading 
articles of that year were available. Table 7.12 summarises the findings with respect to the 
tailor-made Web application that implemented the repository for the second and the third cycle 
of the case study. 
 

Table 7.12 Summary of the findings for the tailor-made Web application. 

Findings with respect to the helpfulness of the tailor-made  
Web application 

1998-1999 
cycle 2 

1999-2000 
cycle 3 

1 Was reading discipline of theory articles enforced? Yes Yes 

2 Was cross-group reading of other groups' work taking place? No Yes 

 
Apart from reading the articles themselves (Item 1, Table 7.12), a majority of students in 1999-
2000 used the Web site to read summaries written both by students from their own group and 
also by other groups (Item 2, Table 7.12). Compared to the situation in the first cycle of the 
course (1997-98), the discipline of reading could now be monitored by the instructors to a 
larger extent. A paper-based solution accomplishing the same results in terms of managing the 
large number of deliverables and comments, of organising cross-group exchange of excellent 
student work, and of monitoring its progress, is difficult to imagine.  
 
The students were willing to work with the Web site tasks if they felt they benefited from this 
for their group work tasks and in terms of their assessment on the final report. The evaluation 
of the third cycle (1999-2000) showed that the revised set up of the tailor-made Web 
application was perceived as more helpful by students than the 1998-99 version. After 
adjustment of group tasks and improvement of the design, the students started to use the 
offered telematic support extensively in 1999-2000 when substantial reading of the excellent 
summaries of other groups took place. Although many factors have remained relatively stable 
over the years, a number of possible reasons for the differences in cross-group reading of 
contributions can be postulated:  
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1. In 1998-99 the contributions consisted of sets of questions and answers. Summaries were 

more helpful when students wanted to learn about an article without reading it. 
2. The pre-selection of the excellent articles in 1999-2000 by the teaching assistants made 

this option more efficient for the students. 
3. The difference of  'control' by students: choosing themselves to read work of others or not 

(1999-2000), compared to being forced to read others’ work and then rank it (1998-1999) 
may have influenced the uptake of the planned task. 

4. The improved user interface made the use of the Web site more efficient based on the 
numbers of keystrokes needed for different task, and automation of access control which 
was only semi-automated in the second cycle (1998-99). 

 
The combination of changes in instructional design together with an improved user interface 
makes it difficult to factor out the dominant cause of the improvement. However, based on the 
discussions in the student group (see Section 7.5.5), the relevancy and helpfulness of the 
activities (alternative 1) seems to have dominated the students’ appreciation. Telematic support 
can help organise these tasks in an efficient way. Although the telematic support was used to 
activate and support the learning behaviour of the students, students appreciated most highly 
those learning settings in which they interacted with their peer students and with instructors 
(Figures 7.17 and 7.18). However, these discussions could now be more fruitful as the students 
had been better introduced to the relevant theory. No direct effect on case study grades was 
found; in line with other research suggesting that transfer of newly learned theories to 
understanding is not straightforward (Vermunt, 1997). 
 
A final comment relates to the tailor-made aspect of the Web-based repository which makes 
the solution difficult to transfer to other courses. Therefore future developments will need to 
focus on the opportunities to integrate student options for sharing of information, as well as 
instructor options for assessment and monitoring, into generic Web-learning environments. 
Conclusion: Tailor-made Web applications can help solve problems in planning, 
operationalisation and monitoring, but only if the supported tasks are perceived as useful. The 
application that was tried out combined key functionalities of a high-end solution with the 
simplicity of an easy to use interface by tailoring it to the instructional tasks.  
 
Web-based group archives - Web-based group archives for storing files can provide useful 
support for the groups. They were used by a majority of students in the third cycle. This 
solution offered less functionality compared to the second cycle but allowed the students to 
start using the archive without investing much time in learning to use the tool. In the simplicity 
versus functionality trade off, simplicity was the dominant factor. However, as this part of the 
Web site was introduced differently in the two years, it is not possible to draw final 
conclusions on this part of the Web support with respect to comparing the two solutions. Some 
students preferred the use of e-mail over group archives for distributing resources.  
Conclusion: The simplified Web-based group archives successfully supported the groups in 
their information sharing needs. Some groups preferred e-mail for exchange of information, or 
combined both telematic support options.  
 

7.8.2  Reviewing the research questions 
In this section the overall research questions of this research (Section 1.4) are reviewed and 
related to the findings in this case study. Each general research question is repeated and 
discussed: 
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Research 
Question 1 

What are the main problems that occur in group-based learning with respect to the 
planning, operationalisation and monitoring of the work? 

 
Using the problem inventory of Chapter 2 (Table 2.4), a list of known problems with respect to 
planning, operationalisation and monitoring in group-based learning was determined. Five of 
the problems were found in the evaluation that described the course MTO2 in the first cycle of 
the case study (Table 7.2). The second cycle (1998-99) of the MTO2 course helped to 
understand the problems that occur with respect to planning, operationalisation and monitoring 
aspects for students and instructors. This resulted in an updated table (Table 7.5) which showed 
that the tasks were now well communicated, but that not all intended users had started to use 
the telematic support offered (Problem 11, Table 7.5). This problem was then resolved in the 
third cycle of the course. An overview of the problem status at the end of the third cycle was 
given in Table 7.10 showing that most problems related to planning, operationalisation and 
monitoring had been alleviated. 
 

Research 
Question 2 

To what extent and in what circumstances can telematic support tools and 
instructional methods that make use of such tools help instructors and students to 
better plan, operationalise, and monitor group-based activities in higher 
education? 

 
The evaluation outcomes with respect to the application of the Web-based group archives and 
the tailor-made Web-repository for theory reading tasks are summarised in Table 7.13. 
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Table 7.13 Matrix of telematic support options and problems found in the MTO2 course. 

 
 
Table 7.13 shows which of the possible contributions of each of the two telematic support 
options were tested in this case study and which features were "not applied". The right-hand 
column gives a summary to what extent the problems (left-hand column) were solved. 
 
Research 
Question 3 

What factors have to be taken into account when mapping the requirements 
identified in Research Question 1 with the tools and methods identified in Research 
Question 2? 

 
Factors that have to be considered when choosing telematic support include the following:  
 

Accessibility – Students and teaching assistants made use of the flexible access offered 
by the Web-based application. For example the teaching assistants regularly 
performed their assessment tasks in evening hours from home. Students also used the 
option to read excellent summaries at a convenient time and place, although they 

 
Problem 

Web-based group 
archive 

Tailor-made  Web 
application 

Summary of  case study 
results 

1 Groups do not have a 
clear picture of what 
is expected of them. 

Placeholder for 
planning. 

Lists repository-related 
tasks. 

  not applied 98-99, 99-00 

Course information and 
theory reading tasks were 
communicated via the 
course site.  

3 Groups have 
problems with 
organising work 
between meetings. 

Support for 
information sharing. 

Support for 
information sharing. 
 
 

  98-99, 99-00 98-99, 99-00 

Web-based repository and 
Web-based group archive 
supported work between 
meetings, which was used 
by most in 1999-2000. 

4 Groups have 
problems with access 
to deliverables and 
comments. 

Constitutes a group 
memory. 
 
 

Organiser for pre-
deliverables and 
comments. 
 

  98-99, 99-00 98-99, 99-00 

Web-based repository 
helped organisation and 
exchange of summaries. 
Web-based group archives 
(and/or e-mail) supplied an 
archive for other group files. 

5 Group members do 
not take a fair share 
of the work. 

[Log can help identify 
who is not participating 
fully.] 
 
 

Group-member entries 
show who is not active.
 

  not applied (98-99), 99-00 

Second cycle support was 
limited due to group 
accounts. Third cycle 
solution helped students. 
Still a large minority of 
students was not satisfied 
with share taking.  

6 Instructors lack 
overview of the 
progress of groups. 

 Lists deliverables that 
are in. 

   98-99, 99-00 

Progress overview was 
possible via the assessment 
menu item but was hardly 
used.  

11 Students do not start 
using telematic 
support. 

[Log can help identify 
who is not using 
support.] 

Group-member entries 
show who is not using 
support. 

Problem in the second cycle 
(98-99) which was relieved 
in the third cycle (99-00). 

  not applied (98-99), 99-00  
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mostly used the Web site of the MTO2 course from computers in their project rooms 
or elsewhere in the faculty (Van der Veen & Gommer, 1999). 
 
Effort and gain - If the students feel that the effort involved outweighs the potential 
benefits, the telematic support will either not be used at all or will be quickly 
abandoned when they make this discovery. Gains such as improved reflection on 
theory that were sought in the second cycle are not necessarily appreciated as such by 
the students, in particular when they feel that the exercise planned for them (top-5 
exercise) is inefficient.  
 
Programming effort and economies of scale – A tailor-made Web application as 
presented in this chapter requires programming expertise and effort to design and 
implement; such expertise is not always available. Such an effort will only be 
considered if the expertise is available and economies of scale apply such that it is 
likely to prove a worthwhile investment. If software development expertise is not 
available, other solutions may be used to implement similar patterns of information 
exchange, for example by using student products as model answers via a Web-based 
course management system. At the start of this research today’s advanced web base 
course management systems were not available.  
 
Prestructuredness and flexibility of the group work – The tailor-made Web 
application implemented in this case study is not very flexible. Tasks and theory 
articles were programmed inside the code and therefore had to be known beforehand. 
More flexible and generic solutions are now available using for example templates or 
new options featured in Web-based course management systems.  
 
Learnability - The Web-based theory repository and the Web-based group archive 
(ASP) solution were easy to use which lowered the threshold for using these telematic 
support options.  

 
Research 
Question 4 

What implications does this analysis have for telematic services, infrastructure and 
support? 

 
For the telematic support option used in the "Management Science Teams" case study a server 
and access to the Internet for all involved were required. Solutions should allow administrators 
to set a maximum use of disk space per group archive and should enable checks on uploaded 
files to defend against viruses, hackers and other attacks. The services should include user 
administration functions allowing the administrator to add users at both course and group level 
(plus curriculum and university levels if a university-wide solution is considered). Furthermore 
user login information should be used to offer the users personalised options such as 
personalised screens (so that no futile selection of options will take place) and so that users can 
see relevant status information at a glance. Support for design and programming was needed 
before the course began. During the course little support was needed besides the short manual 
given to the students (Appendix 19), which is to be preferred over the workflow settings 
described in Chapters 5 & 6, which required substantial support in terms of both setting up the 
workflows and helping the users to learn use the tool.  
 
Aspects of the telematic support option which were found to be useful and recommendations 
are: 
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High accessibility - Requirements are only a browser plus an Internet connected 
computer, which make the solution highly flexible in terms of access from anywhere 
at any time. 
 
Access and archiving - Archiving of group items (group archive) and summaries 
(repository) were helping groups manage their group-related information. Also the 
students could prepare themselves well before going to a group meeting.   
 
Integration - Workflow concepts such as task lists, monitoring, access rules and status 
should preferably be integrated into an application which does not resemble a 
workflow tool but a learning environment. Such an environment should refer to 
concepts that are well known to students and instructors.  
 
Personalisation - Telematic services should offer user-specific views on the data, so 
that students and instructors are not bothered with menu items that are meant for 
others. Implementation in this case study cycle was realised through server-side 
scripts which generated requested information "on the fly" by using a database and 
SQL queries. The query strings were specified by the users' menu selections and the 
information known to the server as a result of the login by the user in combination 
with group membership information.  
 
A low learning threshold should be strived for. In this case study the tailor-made 
application was simplified by applying a task analysis and by collecting suggestions 
from users and two expert reviewers.  
 
Generic solutions and adaptability - The solution was tailor-made, which makes 
transfer to other courses a specialist job. Adaptability of the solution is low as 
programmer support is required when changes are needed. Therefore more generic 
solutions should be strived for. 
 
Status information improvements - Status information should be available via direct 
menu options which then offer automatically generated status information in a format 
that allows the user to see progress at a glance. 

 
This case study showed that telematic support options can be useful in group-based learning 
settings even if all students live and work in each others' proximity, provided the tasks are 
perceived as relevant and the infrastructure works well technically. Furthermore the case study 
showed that the use of access controls can supply the instructors with new opportunities for 
students to benefit from their peer learners whilst applying safeguards against the  "free rider" 
effect. In terms of the simplicity versus functionality trade off, two further insights were 
gained. The first was benefit of combining both simplicity (in terms of interface) with just 
enough functionality (the transparent use of selected workflow features). The second was in 
regard to the group archive, where students chose to use the archives: once more simplicity (at 
the cost of functionality) occurred. 
 
Chapter 8 will now conclude the dissertation. The findings of the case studies will be combined 
in order to see what cross-case conclusions can be drawn. Recommendations will be given with 
regard to applying telematic support and instructional remedies as means to help solve 
problems in planning, operationalisation and monitoring in group-based learning. 
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8 Conclusions: Simplicity versus or with functionality? 
 
 
Group-based learning is being introduced into many settings in higher education. But is this a 
sustainable development with respect to the resources required? Under what conditions can 
group-based learning be applied successfully in distance education and in increasingly flexible 
campus-based learning? Can telematic support facilitate and enrich courses that apply group-
based learning? These questions formed the motivation for the research presented in this 
dissertation. In different courses, in consecutive years and in many different ways, the potential 
of a number of telematic support options for group-based learning was investigated, in 
particular with respect to solving problems in planning, operationalisation and monitoring 
tasks. 
  
In this chapter reflection is given on whether or not telematic support can help group-based 
learning by addressing the following questions and taking into account the original research 
questions (Chapter 1): What was learned from each of the case studies (Section 8.1)? How well 
were our problems in planning, operationalisation and monitoring solved (Section 8.2)? Was it 
the telematic support or the instructional design that made the difference (Section 8.3) or is the 
answer in the combination of the two? What were the key factors for success or failure in each 
of the case studies (Section 8.4)? What are the requirements and recommendations for 
telematic services, infrastructure and support that were found (Section 8.5)? Does this kind of 
research fit within a multidisciplinary research framework? And what future developments can 
we expect (Section 8.6)? Throughout this reflection a theme that developed throughout the 
research will continually arise: Is the key choice that of simplicity versus functionality in terms 
of telematic support? 
 

8.1  Lessons learned in the case studies 
 
Three different case studies were carried out in the setting of courses at the University of 
Twente in which group-based learning is applied and in which different combinations of the 12 
problems with planning, operationalisation and monitoring that had been identified early in the 
research (see Chapter 2) had been signalled. The main lessons learned from each case study are 
now summarised in Sections 8.1.1-8.1.3.  
 

8.1.1  Outcomes of Case Study 1: Multimedia Design Teams  
In the "Multimedia Design Teams" case study (Chapter 5), groups of students designed and 
produced multimedia products. Both students and instructors were supported by Web-based 
planning tables throughout the case study (1996-99). The planning tables showed task and 
status information as well as links to group products. During the second year of the 
investigation (1997-98) a workflow application which automated the flow of information and 
generated personalised task lists and status overviews was tryed out. Which of the two (low-end 
or high-end solution, simplicity versus functionality) is to be preferred? 
 
The Web-based planning table was easy to implement (see Figure 3.1 for an example). Other 
advantages included that the task list was easy to read making it an excellent format for 
communicating information on tasks, status and deadlines. Furthermore it provided a format to 
link group deliverables and instructor comments making these accessible via the Web. 
Disadvantages included the fact that for each group separate tables had to be maintained, 
linking each group product and instructor comment one at the time. At first this was done by 
instructors and teaching assistants only after approval of the group product. This instructional 
decision prevented students from publishing poor results on the public Web, but the rule also 
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introduced delays in terms of access to these products for fellow group members. In the last 
cycle (1998-99) the groups were in charge of maintaining the tables. They were allowed to link 
their products to the table at the time of submission. This cut out the delay in access to the 
group products making it a more helpful support for the groups, provided they had access to 
the server directories in which they could save their group materials so that table entries 
referred and linked to them. The two alternatives illustrate another trade-off, between control 
and convenience, which occurs with telematic support.  
 
In contrast to the simple, low-end Web-based table, the main advantages of the high-
functionality workflow solution observed in this case were: improved overview of team tasks; 
improved overview of task status; and instantaneous access to deliverables and feedback. The 
operationalisation of the management of information by the workflow tool was more efficient 
and less error prone than the Web-based planning tables. The main disadvantages were: the 
lack of adaptability of (current) workflow tools; difficulties that some instructors have with the 
electronic feedback; dependence on workflow experts and the rather steep learning curve 
associated with the introduction of the workflow paradigm. In the instructional approach 
chosen only the student managers and some of the instructors used the workflow which is not a 
problem if this decision is aligned with the overall instructional design of the group-based 
learning, but which is a drawback if the objective is to have a solution which is accessible for 
all, with a low threshold in terms of the learning effort required of the users. Those who did use 
the workflow tool reported positive experiences in the 1997-98A investigation. A second trial 
(1997-98B) with workflow solved some of the initial problems with the first workflow trial but 
left the user with increasingly complex workflows which were then abandoned by some of the 
users. Giving the managers good instructions on how they could organise their group sessions 
with a briefing and debriefing helped the teams in the operationalisation of their work.  
 
The main lessons learned from this case study are:  
 

1. The Web-based planning table offers a low-threshold solution, which is appreciated 
by students when control of the tables is put into the hands of the groups. Maintenance 
of the tables by instructors is not sustainable with large numbers of groups.  

2. The workflow solution can support information flow with fewer errors than a hand-
entered Web-table and can also supply up-to-date task lists and status views. 
However, the gains related to planning, operationalisation and monitoring with 
workflow will only pay off in a large-scale setting where economies of scale can 
eventually compensate for the lack of simplicity in the learning curve for the tool. In 
addition, there is a loss in flexibility, specialisation of tasks within a group can be 
expected and a dependency on workflow expertise is introduced.  

3. Giving electronic feedback changes the feedback process as it cuts out discussions in 
which students and instructors can argue their viewpoints and try to convince each 
other while maintaining motivation. However, an advantage of logged feedback is the 
fact that instructors in later feedback tasks can more easily refer to prior comments. 

4. The fact that students highly appreciated the introduction of briefing and debriefing as 
part of their group sessions illustrates the need to pay attention to non-technology 
improvements as well as telematic options. Furthermore, improved satisfaction with 
task division was found when groups could allocate the tasks themselves. 

 
As a general conclusion to the first case study, the ultimate success of the Web-based planning 
table, compared to the difficulties found when introducing workflow, illustrates that for 
telematic support "more is not necessarily better". This reflects other research results in a 
variety of other technology-support contexts (Moonen, 1994; Collis & Moonen, 2001). 
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8.1.2  Outcomes of Case Study 2: International Tele-Teams 
The setting for this case study was a course wherein Dutch and Finnish groups of students 
cooperated on a project related to applications of information technology (Chapter 6). The 
groups had to deliver a jointly produced Web site containing information on an information 
technology topic. In this site, each group had to give their group's vision on the topic and on 
what future developments they expected. The assignments were relatively unstructured and it 
was left to each group to elaborate their workplan, which they published on the course site in a 
Web-based planning table format. For their communication the students used video 
conferencing, chat and e-mail. For information sharing at first newsgroups were arranged, later 
to be replaced by Web-based group archives. A discussion platform was offered for students to 
raise questions and help answer these as well. Workflow was introduced to help instructors 
keep track of the progress of the groups. With so many different telematic support options 
available the question that arises is: What will be the balance between simplicity and 
functionality for telematic support in order to enable international tele-teams to work together 
successfully even if the students have never met? 
 
The main lessons learned in this case study are: 
 

1. Telematic support can solve operationalisation problems such as difficulties with 
access to group information. Web-based group archives were used by all groups for 
collecting files, Web-links and other group-related information (1998-99).  

2. Workflow is not suited for group-based learning that has little predefined structure, as 
it can only be used to monitor progress with respect to the few predefined deadlines 
set by the instructors. The predictability criterion for workflow (Section 3.2.3), which 
requires the project structure to be known beforehand, was in fact not met in this case 
study. If future workflow applications offer adaptability of the workflow for projects 
in progress, this conclusion can be reconsidered. 

3. Tele-teams should have shared time slots allowing them to update each other on their 
progress by means of e-mail messages going back and forth (that is, e-mail used 
synchronously and conversationally, in the style of messaging), chat sessions or other 
means. Instructors should arrange for this during the planning of the course. If no time 
slots are arranged, groups have to rely on a slow (and indeterminately long) cycle of 
asynchronous communication, introducing delays in for example planning and 
decision making and causing frustration to students. 

4. Students tend to collaborate first of all with their local group members. When they 
have questions, they will not use a discussion platform if they can find the answers 
locally in a more efficient way. The awareness of other group members at another 
distant location is not high even if many telematic support options are provided. A 
confounding factor in this particular case study was that the groups were 
heterogeneous with respect to age, skills and motivation, so that it cannot be ruled out 
that these factors also played a role.  

5. The two video conferencing sessions worked as focus points at the start of the project 
and halfway through the project for remote groups to update each other on progress so 
far and to discuss how to complete their joint tasks. However, for communication 
groups relied mostly on e-mail and chat because of their availability whenever they 
liked and at any PC connected to the Internet. 

6. When designing a tele-team project, the interrelatedness of the tasks should be taken 
into account. In this case study it was possible for groups to split up the tasks and put 
all contributions together in the end, resulting in little cooperation during the project. 
For participants it should be obvious that they cannot do without their counterparts' 
expertise and contributions. There is a trade-off here between the interrelatedness and 
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the reduction of the risk that groups fail to complete their project which may happen 
when counterparts fail to deliver in a structurally interrelated project. At the time the 
course was first designed (1994), the instructors in this course deliberately preferred 
to reduce this risk by designing assignments which could also be fulfilled locally if the 
international component of their project failed. 

 
Students in this course gained a great deal of expertise in relation to a whole range of 
applications in information technology, not only by learning about these applications but also 
by using them. However, the international tele-team component of their projects proved to be a 
positive experience for only a limited number of groups. Even though learning to appreciate 
both possibilities and limitations of information technology solutions was among the learning 
goals (Pouw, Terlouw, Joosten, & van Diepen, 1995), instructional designs of such settings 
should try to construct projects which lead to a basically positive experience. Even then it will 
be possible for groups to appreciate both the profits and problems of working in an 
international tele-team. In this case study setting the students had many differences in cultural 
backgrounds, technical skills, language proficiency, age and motivation. One of the 
consequences of this was low awareness of the situation of fellow students at a distance and a 
preference of students to cooperate with local group members much more than with their 
foreign counterparts. In the tradeoff between simplicity and functionality, simplicity in the 
telematic support (chat, e-mail, Web-based archive and table) was more valuable for the 
distributed teams than the high-end functionality (video conferencing and workflow). 
However, this conclusion is influenced by the instructional decisions made for the course. As 
only few deadlines were set workflow was not a good match for this setting. Furthermore the 
instructional decision about not preparing the (Dutch) students for these video conferencing 
sessions influenced the way this support option was used.  
 
As a general conclusion from Case Study 2, telematic support can alleviate many of the 
problems related to planning, operationalisation and monitoring of group-based learning. 
However, in a setting with distributed groups, especially of differing skills levels, motivation 
and background, problems in the collaboration between the remote groups can easily arise due 
to lack of awareness. These problems cannot be solved by telematic means alone.  
 

8.1.3  Outcomes of Case Study 3: Management Science Teams  
Groups of students in Management Science worked together on theory and case study 
assignments (Chapter 7). In parallel to a series of class sessions, Web support was introduced 
as a means to motivate students to work actively with theoretical articles provided by the 
instructors, and for information sharing purposes. In order to maintain certain major benefits of 
a high-end solution such as workflow but to present these through a simple, low-end interface 
via the Web, a tailor-made Web application was built to support (a) the theory-related group 
assignments, (b) the assessment of group deliverables and (c) the cross-group reading that was 
planned. In order to realise these objectives the tailor-made solution offered different views on 
group work stored in a server database. At first (1998-99) the groups were required to submit 
sets of questions and model answers about each of the theory articles. Furthermore the groups 
were expected to read and rank the work of other groups in order to further stimulate their 
reflections on the theory involved. This was found not to be effective from an instructional 
perspective (students did not like reading a large number of questions and answers relating to 
the same article) so in the following year (1999-2000) groups had to submit short summaries of 
the articles instead. Teaching assistants extended their assessment tasks by selecting excellent 
student summaries which could then be read by students if they liked, but only after their 
groups had submitted a summary that was approved. Is a tailor-made Web application that 
combines back-end functionality and front-end simplicity preferable to either a low-end 
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solution (Web-based table or archive) or a high-end solution (workflow)? Or again, are the 
instructional decisions the major factor in the overall group results? 
 
Lessons learned in this “Management Science Teams” case study include: 
 

1. The benefits found for workflow can be achieved without having to work with 
dedicated workflow software. By building a tailor-made Web application it was 
possible to present the students and instructors a user interface which referred to 
educational tasks such as delivering a summary, assessing a group product and 
reading excellent summaries while using workflow concepts below the 'surface' of the 
interface. This solution proved to require no special training for the students in the use 
of the application. However, it involved the need for programming of the tailor-made 
solution, which in turn involves additional costs, time, and effort for the institution.  

2. Uptake of telematic support depends not only on a low learning threshold for the tools 
involved, but also on appropriate instructional tasks. Students should perceive the 
instructional benefits from use of the tools. The first instructional approach (1998-99) 
was disliked by the students, and the cross-group reading and ranking tasks were 
abandoned as they perceived little benefit from this exercise. The second approach 
(1999-2000) matched better the groups' needs to collect and share information. The 
collection of summaries and the access to excellent summaries provided by the rule-
based, tailor-made application were then used by most students.  

3. Solutions which are easy to use are preferred over more sophisticated solutions which 
may offer more features but are sometimes harder to use. This was found for the Web-
based group archives which were used in the 1999-2000 (easy to use, few 
functionality) but ignored in 1998-99 (more complex in use, more functionality).  

4. Telematic support can support cross-group exchange of information. By applying 
conditional access rules, excellent summaries can be made available to those students 
who first submit a contribution of their own. At the same time students who do not 
contribute, so-called "free-riders", are prevented from having free access to the  
excellent summaries of others. This is a good balance between simplicity and 
functionality, but required special programming efforts to produce.  

5. For interpersonal communication, telematic tools are not seen as desirable as face-to-
face interaction. For the planning, operationalisation and monitoring processes which 
are the focus of this research, tools that provide archive functionalities with some 
form of rule-based access give a good balance between simplicity and functionality. 
The instructional decisions taken by the instructor however remain the major factor. 

  
As a general conclusion from Case Study 3, it has been shown that telematic support can 
combine the key functionalities of a high-end solution but allow an interface to be presented 
that is simple to use and conceptually tailored to the instructional task. However, a tailor-made 
solution brings the disadvantages of requiring local (and potentially costly) programming work 
and lack of generalisability to other settings.  
 

8.1.4  Key theme of the cases 
From all three case studies, a major theme has been finding the balance between simplicity for 
the user and high-end functionality in terms of the tasks to be handled by the system. Having 
both in the same application is most desirable. But a tailor-made solution is not a generalisable, 
sustainable, or affordable response for most group-based learning settings. Simplicity and 
functionality can be combined; new goals are to be strived for combining not only simplicity 
and functionality but also generalisability. 
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While this theme--simplicity versus or with functionality--emerged as a major line through the 
research, the case studies also focused specifically on 12 problems confronting group-based 
learning that had been identified from literature, including the results of a number of evaluation 
studies at the University of Twente. In the next section (Section 8.2) the case specific outcomes 
with respect to the 12 problems in planning, operationalisation and monitoring that were 
addressed in the research are synthesised.  
 

8.2  Solving problems (or not) 
 
The first research task carried out was to make an inventory of problems that occur in group-
based learning (Chapter 2), in particular with respect to planning, operationalisation and 
monitoring processes. This related to the first research question (Section 1.4):  
 
Research 
Question 1 

What are the main problems that occur in group-based learning with respect to the 
planning, operationalisation and monitoring of the work? 

 
The 12 problems in planning, operationalisation and monitoring that were synthesised from the 
literature were first presented in Table 2.4. These are repeated here in the first column of Table 
8.1 and are now reviewed in terms of key results of the three case studies (Chapters 5, 6 and 7) 
to see to what extent the problems found in 1996 in planning, operationalisation and 
monitoring of group-based learning were solved at the end of each of the case study 
investigations. The result is shown in the remaining columns of Table 8.1. Empty cells indicate 
that the problem was not found in the case study. Taking into account the limited number of 
case studies, and the caution which should be applied when trying to generalize outcomes from 
a limited number of specific cases, Table 8.1 nevertheless does reveal that in particular many 
practical aspects of the original set of problems have been solved via the telematic support 
combinations used (although the instructional decisions involved certainly contribute to the 
effect; this will be discussed in terms of Research Question 2 in Section 8.3). 
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Table 8.1 shows that the problems that were selected in the early phase of the research were a 
good choice in identifying core issues with respect to the processes of group-based learning, 
both in project-oriented settings (Cases 1 and 2) and a problem-oriented setting (Case 3). The 
results also show the interaction among characteristics of telematic support tools, instructional 
choices, and human variables. Three of the original 12 problems are fading in impact (Items 4, 
8 and 11, Table 8.1) due to general increases in access to and use of telematic support for many 
aspects of instructors' and students' activities. Others of the original 12 items will remain a 
problem because of the human element (Items 7, 9, 10 and 12), although telematic options, if 
used effectively, can reduce some aspects of the problems. The criterion "if used effectively" is 
a human and instructional variable although constrained by the simplicity and functionality of 
the option involved. A number of the questions represent a synergy between instructional 
decisions and tool characteristics (Items 1, 2, 3, 5 and 6), where the tool will have marginal 
impact on its own. The decisions of instructors and groups regarding the use of the tool will 
dominate the impact of the tool on the problem. For example, if an instructor is not explicit in 
his or her specification of what is expected of groups, a planning tool cannot in itself remedy 
the vagueness. However, telematic support tools can help the students to identify where they 
must need clarification, and can stimulate the instructor to specify his or her expectations in a 
more operational way or help groups define their own plans which can then be commented 
upon by instructors or peers. Looking at the questions in terms of the passage of time between 
their formulation (1996) and the completion of this research (2001), it can be said in summary 
that 9 of the 12 remain as problems, but that solutions can be offered in terms of the 
combination of instructional decisions, telematic tools, and the effective use of those tools. An 
additional problem should be added to the list: "Groups whose members have different 
motivation, skills, backgrounds and situations and which primarily interact via telematics have 
problems with planning and on-going monitoring". This could be seen as an extension of Items 
9 and 10 (Table 8.1) but focused on aspects of human interaction.  
 
The second of the overall research questions focused on the interaction of instructional 
methods and telematic tools and also the human variable in terms of addressing the planning, 
operationalisation and monitoring problems reviewed in Table 8.1. Although to some extent 
the synthesis presented related to Table 8.1 has already discussed this interaction, the question 
will be reviewed systematically in the next section. 
 

8.3  Instructional remedies and telematic support 
 
Can we isolate what made the major difference when trying to solve the problems in planning, 
operationalisation and monitoring? Was it adaptations in the instructional strategy or was it the 
introduction of new or additional telematic support or a combination of both which relieved the 
problems of instructors and students? In this section both the impact and limitations of 
telematic support options and instructional remedies are discussed. This relates to the second 
research question: 
 

Research 
Question 2 

To what extent and in what circumstances can telematic support tools and 
instructional methods that make use of such tools help instructors and students to 
better plan, operationalise, and monitor group-based activities in higher 
education? 

 
The contributions and limitations as found for the six different telematic support options 
selected as focuses for this research (first presented in Chapter 3 and selected on the basis of 
what was available for use in higher education in 1996) are summarised in Table 8.2. The table 
also gives a global description of the functionalities of each of these telematic support options 
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and identifies key instructional decisions that affected the use of these telematic support 
options (see also Collis, 1996).  

Table 8.2 Contributions found for six telematic support options and key instructional aspects.  

Telematic support 
option 

Description of features and 
usage 

Summary of findings Key instructional 
aspects effecting usage 

1. Web-based 
planning table  
(Section 3.2.1)  
(Applied in Chapters 
5 & 6) 

Students find group tasks and 
deadlines in a Web-based 
planning table. Optional 
information available includes 
status, duration, assignees, 
links to deliverables and 
comments. 

The table was a low threshold 
solution for small-scale 
settings which helped groups 
to see what they had to do and 
monitor their own progress. 
Maintenance by hand led to 
errors and delays.  

Decision to shift locus 
of control with respect 
to the table from 
instructors to the group 
can improve uptake of 
the Web-based planning 
table.  

2. Web-based 
group archive  
(Section 3.2.2) 
(Applied in Chapters 
6 & 7) 

Students store group-related 
materials in a Web-based 
group archive for later retrieval 
by themselves or fellow group 
members. Optional features 
include version control, event 
logging and notification 
options. 

The archives served 
information sharing needs for 
groups in both distributed and 
local settings, thus facilitating 
work between meetings. It 
turned out to be important to 
ensure uptake of the tool by all. 
Therefore simplicity is 
required first of all. 

Helpful attribute in any 
setting with information 
sharing needs. 

3. Workflow  
(Section 3.2.3) 
(Applied in Chapters 
5 & 6) 

Students submit group 
deliverables via a workflow 
application which passes them 
on automatically according to 
rules, implementing for 
example (peer-) reviewing. 
Task lists and status views are 
generated automatically.  

Workflow automates 
information flow, access 
control, task lists and status 
views.  
It does not work in projects 
with little structure. It 
introduces dependency on 
experts and offers little 
flexibility during the course. 
Learning is required. 

Appropriate for 
prescriptive settings 
with tasks known 
beforehand.  
Training of all students 
(or specialists per group) 
should be planned at all 
locations. 
 

4. Discussion 
platform (Section 
3.2.4) 
(Applied in Chapter 
6) 

Students can post and read 
messages via a discussion 
platform, which also archives 
contributions. Optional 
features: access control and 
notifications. 

Students ignore discussion 
platforms if they can find 
answers for their questions by 
addressing local students and 
instructors, which is a more 
natural and efficient way (i.e., 
face to face).  

Discussion platform was 
largely ignored. Uptake 
of this kind of support 
option is more likely if a 
moderator provides a 
focused task.  

5. Video 
conferencing  
(Section 3.2.5) 
(Applied in Chapter 
6) 

Students can have discussions 
via a video conferencing tool 
which supports video and 
audio. 

Video conferencing is a means 
to get to know distant group 
members, and for updating. If 
access to the (dedicated) 
equipment is limited, it will 
play only a minor role in the 
collaboration.  

Successful interaction 
during the video 
conferencing session is 
more likely if students 
are prepared for their 
video conferencing 
sessions in advance. 

6. Tailor-made 
Web application  
(Section 3.2.6) 
(Applied in Chapter 
7) 

Students can store and find 
group related materials in a 
Web-based repository which 
offers access to (additional) 
course-related materials based 
on predefined rules.  

The tailor-made solution 
offered a low-threshold 
solution for collecting and 
sharing theory summaries. 
Rule-based access can be 
enforced. Programming effort 
is required for building, 
maintenance and transfer to 
other courses. 

The initial Web-
supported task was not 
perceived as relevant by 
the students, who then 
abandoned the tool. 
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Although the primary focus of the research was on the opportunities and limitations of 
telematic support for group-based learning as summarised in Table 8.2, the effect of the 
instructional methods used have to be taken into account as they have influenced or caused 
findings in the case studies. In the last column of Table 8.2 interactions between instructor 
decisions and telematic support are described. Furthermore, in Chapter 2 a collection of 
possible instructional remedies and their relation to general types of telematic tool 
functionalities was presented for the 12 problems with planning, operationalisation and 
monitoring in group-based learning (Table 2.4). What conclusions can be drawn with regard to 
this interaction on the basis of the case studies? 
  
The instructional methods that were applied in the case studies were all within the definition of 
group-based learning (Section 2.1), but showed many variations not only across the case study 
courses but also within a single case study over the years. Some of the instructional decisions 
that were found to most affect the planning, operationalisation and monitoring problems of the 
students and instructors were: 
 

Task relevance - The " Management Science Teams" case (Chapter 7) showed that tasks 
which are not perceived as very helpful will be abandoned (if this is permitted), whatever 
telematic support is being used (Item 6, Table 8.2). After changing the instructional design 
of the tasks this was remedied and the telematic-supported tasks were carried out as 
planned (Problems 1, 6 & 11).  
 
Control - The "locus of control" with respect to the telematic support should be 
considered. The Web-based planning table was supposed to serve the groups with respect 
to their tasks and progress (Problem 1, Table 8.1), but was initially controlled by the 
instructors (Chapter 5, Cycle 1). When ownership was transferred to the groups (Cycle 3), 
they took over maintenance of the table and better addressed their operationalisation and 
monitoring needs with the contribution of this telematic support option (Item 1, Table 8.2).  
 
Task division - Defining specialist roles to be fulfilled by individual group members leads 
to interdependency of group members and thus helps to enforce collaboration. However it 
takes away part of the groups' responsibility for their own learning processes. If the 
division of work is left to the groups they feel more responsible and can be more satisfied 
with task sharing (Problem 5, Table 8.1). Telematic tools that help groups with an 
overview of tasks to be fulfilled, and that also support the division of these tasks within the 
groups by the group members themselves seems a reasonable solution for higher education 
settings. 
 
Level of motivation - The level of motivation in the "International Tele-Teams" case study 
(Chapter 6) was influenced by making the projects an obligatory part of courses in each of 
the participating institutes (Problem 5, Table 8.1). The extent to which activities are 
obligatory and part of assessment determines student use of any telematic tool to a large 
extent (Section 8.1.2).  
 
Task formulation - The level of detail in which tasks are prescribed should be considered 
carefully (Problem 1). Giving clear details about how tasks are to be carried out and 
making these easy to reference via a telematic tool can make task execution more efficient 
for the groups (Chapter 5), but limits the opportunities for groups to define their own way 
of working. On the other hand, giving few details about how to work and what to do if 
collaboration does not work well (Problems 9 & 10, Table 8.1) may lead to situations in 
which dysfunctioning of groups is discovered late and is hard to remedy (Chapter 6). 
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Telematic tools can help instructors to remember to specify details in a consistent and 
timely way, but cannot force the instructor to meet this expectation. 

 
The above examples make it clear that instructional remedies and telematic support solutions 
are interrelated. However, sound instructional design comes first. After that telematic support 
can enable activities and make tasks easier if the right balance between simplicity and 
functionality is found. The balance between functionality choices and simplicity to learn and 
use then becomes a major issue.  
 

8.4  Key factors in choosing solutions  
 
Given (a) the problems in planning, operationalisation and monitoring, (b) the appropriate 
instructional remedies and (c) telematic support options that may help, how is a best fit 
determined? Based on the analysis of the case study outcomes, a selection of important factors 
in decisions relating to telematic support and instructional design is given. This relates to the 
third research question:  
 
Research 
Question 3 

What factors have to be taken into account when mapping the requirements 
identified in Research Question 1 with the tools and methods identified in 
Research Question 2? 

 
The "Tele-team model" was presented in Chapter 1 as a framework to describe the group-based 
learning settings and to explain the case study contexts. Figure 8.1 reproduces the "Tele-team 
model" (first shown in Figure 1.1). 
 
 
 
 
 
  

 

         

  

         

 

       
 
 
 
Figure 8.1"Tele-team model" for group-based learning  
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The shaded boxes show the focus of the research: the effect in particular of the technology 
input factor on the process of the group-based learning, in particular the planning, 
operationalisation and monitoring aspects of process. The findings with respect to the factors 
referred to in Research Question 3 are now described in terms of recommendations grouped for 
each of the input variables of the "Tele-team model": 
 
Student - Students can start using many telematic support options without much introduction if 
they are already used to working with Web browsers and e-mail (7.8.2). If substantial learning 
is required for use of tool support then uptake of telematic support is not certain. Students 
having specialist roles in group settings may be willing to perform the tasks that require some 
expertise in the use of a particular tool before being able to use the support effectively (5.15.2 
& 6.11.2). Too many differences in skills, experience, motivation and opportunity can make 
collaboration difficult, in particular when awareness is low due to working at a distance 
(6.11.2). When planning telematic support it should be considered if students do not have more 
efficient ways of reaching the same goal, as they will be likely to select those ways over 
telematic options if those options are perceived as less efficient (6.11.2 & 7.8.2). 
 
Instructor - The teaching strategy chosen is a key factor in determining which telematic 
support option to select and the extent to which it is exploited in the learning setting. Tasks that 
are prestructured and are unlikely to change during execution can be monitored by workflow 
applications (5.15.2). If little is known beforehand about the specific details of tasks within an 
overall task workflow is not (yet) a suitable solution (6.11.2). While planning consecutive tasks 
and feedback cycles, instructors should account for a certain delay or throughput time as a 
result of using asynchronous telematic support options for commenting and other tasks (5.15.2 
& 6.11.2). 
 
Group - In settings with co-located sub-groups, the different groups should have about the 
same size as otherwise one sub-group may take over control and may easily neglect the smaller 
sub-groups to some extent (6.11.2). Predefining specialist roles within a group can help 
improve the need for collaboration and the value of telematic tools supporting shared archives. 
However, if groups can divide tasks themselves they are more satisfied with the task division 
and more likely to make use of tools such as group archives. (5.15.2). 
 
Task - Expectations for tasks need to be clear, the weighting of the task to overall assessment 
criteria needs also to be clear, and the way in which efficient use of a telematic tool can support 
that task has also to be made clear to the students. The tasks should be interrelated to ensure 
that group members will feel the need to collaborate and will not simply split up their work 
removing any further need to communicate until the final stages when individual results are 
combined together (6.11.2).  
 
Technology - Telematic tools and options should preferably be integrated with those tools and 
options that are already being used by the instructors and the students for other educational and 
general-usage purposes. Generic solutions compared to tailor-made solutions have the 
advantage that they can more easily be used in other courses as well. Tailor-made solutions 
should therefore only be considered if the required functionality is not offered via generic 
solutions and resources for design, development and maintenance of such a solution can be 
arranged (see also Section 8.5). Ease of use, reliable and fast performance as well as flexible 
access from different places at any time are factors to be considered when opting for telematic 
support options (5.15.2, 6.11.2 & 7.8.2). 
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Organisation - Access to computers via an Internet connection should be arranged either by the 
users themselves or be among the facilities supplied by the faculty. Scalability is both for the 
department and the individual instructor an important factor. In small-scale settings low-end 
solutions such as a Web-based planning table are feasible. However with larger numbers of 
groups the table solution may become unmanageable, and higher-end automated solutions may 
pay off (5.15.2). The major issue is finding the tradeoff, or balance, between support for low-
end and high-end option and then making this support available. When opting for a tailor-made 
Web application, additional costs in terms of design, programming and maintenance effort 
should be taken into account (7.8.2). The administration and logistics of deliverables, 
comments and results needs to be organised either by staff members, students or controlled by 
(semi-) automated solutions (5.15.2, 6.11.2 & 7.8.2). When students collaborate at a distance, 
course planning should include scheduling of shared time slots so that synchronous 
communication can take place (6.11.2).  
 
Assessment - Students work hard on tasks which count towards the assessment, or are at least 
obligatory. If students perceive that certain tasks can be neglected without negative 
consequences they will abandon these tasks regardless of the telematic tools provided and put 
their energy into other activities (7.3.2). 
 
The findings presented so far not only relate to instructional decisions but also suggest a set of 
requirements and recommendations for telematic services, infrastructure and support. These 
telematic-related conclusions are given in the following section.  
 

8.5  Requirements for telematic services, infrastructure and support 
 
What is required to make any of these telematic support options for group-based learning 
perform adequately in terms of quality of service? In this section, related to Research Question 
4, the implications for telematic services (Section 8.5.1), infrastructure (8.5.2) and support 
(8.5.3) are outlined.  
 
Research 
Question 4 

What implications does this analysis have for telematic services, infrastructure 
and support? 

 
8.5.1  Telematic services 

The telematic services used to support group-based learning should be highly accessible for all 
students and instructors involved (5.15.2, 6.11.2 & 7.8.2). Integration of the services via the 
World Wide Web is an obvious way to realise this accessibility. However there are still issues 
of compatibility across different Web browsers to contend with (5.15.2 & 6.7.2). Although 
browser functionality is improving with time, differences between different browsers, and even 
versions of the same browser, can complicate course site management when functions are used 
which are not supported by all browsers. It should be checked beforehand whether all students 
will be able to make use of the telematic support with their browsers, and if not how this will 
be handled. 
 
If workflow is applied, it is recommended that the workflow functionality such as task list, 
status and conditional access be integrated into the normal application environments of the 
students and instructors (5.15.2, 6.11.2 & 7.8.2). This way, users do not have to learn and 
access different systems, such as a workflow tool, but merely access an integrated learning-
support environment. In this way, the benefits of high-end solutions can be combined with 
simplicity criteria related to ease of use which is a major requirement for any telematic 
supported learning environment (7.8.2). Telematic support options used for a particular group-
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based learning course should preferably be generic in terms of applicability in other similar 
courses (7.8.2). If the learning threshold for the use of new telematic support features is too 
high, users will decide that the possible gains are outweighed by the effort required to learn to 
understand and use new features (5.15.2, 6.11.2 & 7.8.2). As a result, use of new features will 
either be abandoned by all students (if permitted), or confined to use only by specialists in each 
group (5.15.2). Adaptability of workflows or other telematic support options during the course 
is required if the course format is such that only the outline is available beforehand, and details 
of the planning are not yet available, or are only elaborated while the course is underway 
(5.15.2 & 7.8.2). Solutions should preferably be generalisable to other courses (7.8.2). 
Telematic services should present personalised user interfaces that show available options and 
status-related information (7.8.2). 
 
Telematic services should be highly reliable (6.11.2). Instructors and students want to be sure 
that their presentations or other educational activities will not be disrupted or even worse, 
entirely prevented from proceeding due to technical failure, unavailability of (video 
conferencing) connections or loss of stored data such as deliverables and comments. Groups 
and instructors need reliable synchronous and asynchronous communication options and safe 
storage services with backup facilities. Administrators of telematic services require user 
administrations that allow adding users both at course and group level in a convenient way 
(7.8.2). For the administrators options are needed to maximise use per group for group archive 
solutions, as well as options to implement security policies (7.8.2). 
 

8.5.2  Computers and network infrastructure 
Adequate hardware provision and a reliable enabling infrastructure are needed. A sufficient 
number of PCs or workstations that have connections to the Internet must be available (5.15.2, 
6.11.2 & 7.8.2). The link to the Internet should have sufficient bandwidth to sustain acceptable 
performance in the face of the network traffic generated by the numbers of simultaneous users 
in the educational institute and the resource requirements of the tele-learning applications they 
are using. If users have to wait too long for information to show up on their screens this will 
frustrate their work and make the group-learning process less efficient. At the server side 
computers are needed that are able to handle the expected numbers of user requests adequately. 
In addition back-up facilities are needed to take over services when a primary server fails, and 
to protect instructor and student data from getting corrupted or lost (7.8.2). 
 
At the time of the case studies, video conferencing had to rely on transmission via ISDN 
telephone lines which could offer uninterrupted connections (6.11.2). The Internet was not able 
to supply the same quality of video and audio while ensuring that the connection would not be 
broken. However, integration with the browser platform would improve the accessibility and 
ease of use for video conferencing which is still now generally limited to prescheduled sessions 
using dedicated video conferencing equipment. To achieve the desired quality of service for PC 
based video conferencing over the Internet, an improved network infrastructure is required that 
allows the user to either select service categories that guarantee uninterrupted video 
conferencing, or equipment which takes care of this selection. These features cannot be 
guaranteed with the current Internet but the next generation Internet standards promise to 
provide increased speed, bandwidth and protocols to support more than 'best effort' quality of 
service models. Additional hardware requirements are that each course PC must be equipped 
with camera, microphone, sound card and speakers or headset. Developments in wireless 
communications and mobile technology bring the prospect of using all kinds of services, 
including tele-learning applications and video conferencing, from anywhere and at any time 
using a range of devices including laptops, PDAs (personal digital assistants) and mobile 
phones. 
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8.5.3  Support 

In the course preparation phase, instructional designers can help instructors to design their 
courses and the telematic support for those courses. Technical support is required to make the 
telematic services available at the server side. For workflow implementation a workflow 
specialist is needed to analyse the workflow processes and design and implement the 
workflows (5.15.2). To implement a tailor-made solution such as the Web-based repository, 
Web development and database expertise is required (7.8.2). The development of a tailor-made 
solution requires cooperation between instructors, instructional designers, programmers and 
technical support so that a solution which is satisfactory for all users involved can be reached 
(see also Section 3.2.6). Testing beforehand and evaluation during practise, as well as  
maintenance should be arranged (7.8.2).  
 
Telematic support options require different levels of support during course execution in 
relation to the initial phase of learning to use the tools and the level of support required during 
the course work itself. During the course some level of user support should be available at all 
locations in particular when novices are involved or when complex software is being used 
(6.11.2). If availability of support is limited, easy to use solutions are to be preferred over 
solutions that may offer more functionality, but are more complex to use. 
 
With this list of recommendations, the formal work of the research is brought to a close. A 
major finding of the research, the desirability of blending the strengths of high-end options 
with simplicity of use for the user, ended in the research with the tailor-made option solution. 
However, the limitations of this option were clear: non-generic, requiring expensive and 
complex work to design and create, and eventually, the loss of control for the user once 
decisions were programmed into rules and code. New developments which can address the 
need to combine the found benefits with generalisable solutions are part of the next section 
which reflects on multidisciplinary research and future research and developments.  
 

8.6  Reflections on multidisciplinary research 
 
This final chapter closes with some reflections on the limitations of the research (Section 
8.5.1), the multidisciplinary character of the research (Section 8.5.2) and gives some 
suggestions about future research and development with respect to group-based learning 
supported by telematics. 
 

8.6.1  Limitations of the research 
The research presented in this dissertation has some limitations mainly arising from the 
methodology applied, namely case study research. The advantage of having realistic settings 
for trying out telematic support options at the same time introduces some constraints which are 
discussed below (see also Section 4.1).  
 
The research involved three case studies in higher education which were all conducted at the 
same institution (the University of Twente). Caution must be applied therefore when 
generalising to other settings with other types of education, different students and instructors, 
different formats of group-based learning and different facilities and infrastructures. 
Conducting case study research in an enterprising environment and working with enthusiastic 
pioneering instructors was a privilege. However one cannot hope always to meet this degree of 
patience and willingness to engage in investigation into new learning technologies in other 
institutional settings.  
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The case studies involved different cohorts of students across successive years. Student profiles 
and opinions were compared over the years in order to detect and take into account changing 
characteristics of the cohorts (see also Section 4.4). A prominent example of longitudinal 
change was found in the computer literacy of students entering the university, which has 
improved in general over the years. Thus the generalisability of the results to future cohorts of 
students with rapidly increasing levels of technical literacy may be limited, at least in the 
portions of the results that relate to specific design features of the telematic options. 
 
The research was performed in the context of on-going university courses with many variables 
which by their very nature cannot be controlled. Data triangulation was applied to improve the 
internal validity of the case study findings, and a description of the educational setting of each 
case study was provided in order to help the reader to appreciate to what extent extrapolation of 
findings to another setting is possible.  
 
The role of the researcher during the formative investigations was not that of an independent 
observer. The researcher was also participating in the planning, operationalisation and 
monitoring processes to some extent. Examples of engagement included: participation in 
course design discussions with instructors, designing the telematic support in collaboration 
with instructors and programmers, giving introductory demonstrations of how to use telematic 
support to instructors and students, and sometimes helping out with practical matters such as 
arranging video conferencing schemes. A benefit from this approach is that understanding of 
the case study setting was improved. A drawback is that opinions expressed by respondents 
may be influenced by the fact that some respondents may have met the researcher in a different 
role before giving their opinions and also that the objectivity of the researcher in interpreting 
results may have been affected.  
 

8.6.2  Multidisciplinary research 
The research was undertaken as part of the multidisciplinary research project IDYLLE which 
was supervised by research staff from the Faculty of Educational Science and Technology and 
from the Faculty of Computer Science. These are two of the seven faculties of the University 
of Twente which join substantial research efforts in the area of telematics and information 
technology via the research institute CTIT (Centre for Telematics and Information Technology, 
see also Chapter 1). While conducting this research, the researcher was a staff member of the 
DINKEL Institute's Educational Centre (also at the University of Twente). Through DINKEL 
access was gained to evaluation results of group-based learning settings. As a result, doing the 
research was a multi-perspective undertaking for the researcher and also for his supervising 
committee who represented these different groups. 
 
It is perceived (by the researcher) as critical for this kind of multidisciplinary research that staff 
from all relevant disciplines collaborate so that the expertise and viewpoint of the different 
involved disciplines are represented in the mix. If this balance is not present then depth in the 
multidisciplinary research is hard to reach and identifiable individual components related to the 
traditional disciplines will dominate the research outcomes instead of building new research 
areas around multidisciplinary themes. For PhD-students working on multidisciplinary tele-
learning themes access to staff members of the relevant disciplines is important. Such a 
stimulating multidisciplinary research environment was provided at the University of Twente, 
and was utilised in this research project. Furthermore for each of the case studies, many 
different staff members, teaching assistants and technical staff were involved in setting up and 
carrying out the investigations. During the IDYLLE project, several joint tele-learning 
conferences and workshops were organised so as to disseminate research outcomes at an early 
stage (Van de Kamp & Pouw, 1997; Van de Kamp, Wetterling & Van Geloven, 1998; 
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Moonen, Wetterling, Van Geloven, & Peters, 2000). Ongoing collaborations between CTIT, its 
participating faculties and DINKEL can continue to be very productive as many interesting 
innovations relating to telematic support for learning continue to take place at the University of 
Twente.  
 

8.6.3  Future outlook and further research 
There is still much room for improvement and optimisation of telematic support for group-
based learning. New technological and pedagogical developments will impact on the way this 
form of education takes place in the coming years. In this section some impressions are given 
of consequences that future developments may have for group-based learning. 
  
The most important current and future development compared to the 1996 setting at the onset 
of this research is the fact that Web-based course management systems have emerged and have 
reached a level of maturity where they can be introduced in higher education in the 
Netherlands and elsewhere on a large scale. A major step forward in addressing the simplicity-
functionality dilemma is therefore now possible with certain Web-based course-management 
systems (Droste, 2000). These systems are continually undergoing improvement and many of 
them now offer features such as group archives, discussion platforms, chat and other features 
that are particularly useful in group-based learning. If Web-based course management systems 
are designed to offer instructors and also students control over many aspects of functionality, in 
a simple to use way within an integrated environment available via a Web browser, then the 
results of this research have a way to be put into current practice. Simplicity and high-end 
functionalities, as well as user control can be made available via the same Web-based course 
management system, if the system is designed appropriately. The TeleTOP system developed 
in the Faculty of Educational Science and Technology of the University of Twente and now 
used throughout the university is an example of such an approach (Tielemans & Collis, 1999). 
An important advantage of these systems is that the technical support for all courses can be 
organised at one location. The instructors then only have to take care of the design of 
education, coaching of students, and monitoring of progress (Problem 6, Table 8.1), and not be 
concerned with the supporting technology. Planning of tasks and monitoring of progress is 
supported by most Web-based course management systems (Landon, 2000). 
 
With respect to access to resources, students working on self-study or group tasks have more 
and more options to find and retrieve information online. Via the Web digital libraries, course 
specific materials and many other resources can be found and used by instructors and students. 
New generations of digital libraries which carry not only texts and pictures, but also movies 
and learning components, are emerging (Fox, 2000). Groups of learners increasingly have 
access to a broad spectrum of learning resources. However some authorisation with respect to 
the quality of the resources would be convenient. The investment needed to provide high-
quality learning materials means that those materials should be findable and reusable and 
should serve a broad market, and this requires that a professional market should be further 
developed so that producers and consumers can benefit. Mechanisms to facilitate search and 
discovery, retrieval and reuse of learning materials are being developed using the standards for 
metadata describing learning materials. A prominent example is the Learning Objects 
Metadata model developed from the IEEE Learning Technology Standards Committee 
(http://www.ltsc.org). All of these developments will affect the group-based learning process, 
particularly in the resources which learners can bring to this process with increased needs for 
group archiving and management. 
 
Another development that will impact group-based learning relates to the notion of knowledge 
communities connecting learners, instructors, and experts, which is opening the road for new 

http://www.ltsc.org/
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learning formats in which individuals and groups of learners can benefit from each others' 
knowledge and from the knowledge of experts as well (de Vries, Bloemen & Roossink, 2000). 
The knowledge communities can be embedded in traditional university studies, but they can 
also be active before and after in lifelong learning situations, supporting individuals throughout 
their personal and professional development. It will be possible for instructors (and others) to 
compose tailor-made knowledge communities and courses at their desktop, selecting the 
technical support features and access rules for shared learning environments. This in turn will 
impact upon the group-learning process and the problems of planning, operationalisation and 
monitoring studied in this research. New levels of the problems will be introduced, as the 
learning environments become more socially complex.  
 
The development of high-performance networks such as Internet2 (Lan & Gemmill, 2000) will 
enable more convenient use of multimedia resources such as live video and speech over the 
Internet. The expected increase in network speed and higher bandwidth will allow the 
integration of video conferencing facilities into Web-based groupware, so that tele-awareness 
amongst group members can be raised. Tele-immersive environments will offer 3D experiences 
which can offer a different way of meeting distant counterparts. However at the present these 
facilities are far too costly for widespread use in group-based learning. More affordable is the 
increasing use of mobile devices and wireless communications which increases the flexibility 
of access to the (group-based) telematic support services (Jones, 2000); however with severe 
constraints with respect to bandwidth, speed, network availability, power consumption and 
display capabilities. Current videophone displays are too small for multi-party video 
conferencing, however, they could be useful for pairs of learners working together at a distance 
on certain teamwork tasks, or when used in combination with larger displays. The technologies 
however are developing rapidly and many of the constraints will disappear or diminish in 
impact.  
 
Further research is needed to find out the conditions under which group-based learning formats 
can be most effectively and efficiently ported to settings with all group members at different 
locations, a situation which will occur more and more with universities and companies offering 
their courses worldwide. New findings with respect to the optimal conditions in which group-
based learning can be applied, together with ongoing improvements in infrastructure and 
telematic services such as course management systems opens up the way for instructors and 
students to create and engage in new and motivating modes of group-based learning. This 
dissertation is a contribution to these new developments, partly through insights into some of 
the developments (such as the use of workflow in group-based learning), but also through 
identifying instructional and human problems in the group-learning process that will remain 
and require on-going attention as technical possibilities grow.  
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Summary 
 
 
This research project set as its goals the identification of problems associated with planning, 
operationalisation and monitoring in group-based learning in higher education (Research 
Question 1), and the discovery of telematic support options which, in combination with 
appropriate instructional decisions (Research Question 2), have the potential to remedy these 
problems. The "Tele-team model" was presented in Chapter 1 as a framework to describe the 
group-based learning settings and to explain the case study contexts. Figure 1 reproduces the 
"Tele-team model" (first shown in Figure 1.1) with shaded boxes showing the focus of the 
research: the effect in particular of the technology input factor on the planning, 
operationalisation and monitoring aspects of group-based learning processes. 
 
 
 
 
  

 

         

  

          

 

       
 
 
 
Figure 1 "Tele-team model" for group-based learning (repeated from Figure 1.1).  
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Twelve problems relating to planning, operationalisation and monitoring were identified as 
repeatedly occurring for students and instructors in courses in which group-based learning has 
been applied at the University of Twente, and elsewhere where problems have been reported in 
the literature. The problems identified were  
 

1 Groups do not have a clear picture of what is expected of them (Section 2.3.1). 
2 Groups have problems with planning and procrastination (Section 2.3.2). 
3 Groups have problems with organising work between meetings (Section 2.3.3). 
4 Groups have problems with access to deliverables and comments (Section 2.3.4). 
5 Group members do not take a fair share of the work (Section 2.3.5). 
6 Instructors lack overview of the progress of groups (Section 2.3.6). 
7 Different instructors treat groups in different ways (Section 2.3.7). 
8 Instructors have difficulties to continue their work at a distance (Section 2.3.8). 
9 Students have limited awareness of other group members (Section 2.3.9). 
10 Conflicts arise due to poor communication (Section 2.3.10). 
11 Students do not start using telematic support (Section 2.3.11). 
12 Groups have to wait too long for instructor and peer comments (Section 2.3.12). 

 
These twelve problems were analysed with respect to possible instructional remedies and 
telematic support needs (Table 2.4). Six telematic support options were chosen (in 1996) as 
suitable candidates that could potentially address one or more of these process-related 
problems: 
 

1 Web-based planning table (Section 3.2.1) 
2 Web-based group archive (Section 3.2.2) 
3 Workflow (Section 3.2.3) 
4 Discussion platform (Section 3.2.4) 
5 Video conferencing (Section 3.2.5) 
6 Tailor-made Web application (Section 3.2.6)  

 
A case study research strategy (Chapter 4) was applied in three, three-year case studies 
(Chapters 5, 6 and 7). In each case study different combinations of telematic support features 
were trialled, in order to learn more about the appropriateness of the supplied telematic support 
and instructional remedies in real-life settings (Research Question 2), and about the key factors 
in their success or failure (Research Question 3). The telematic support options identified each 
have their own requirements with respect to infrastructure and support before and during 
implementation (Research Question 4). Chapter 8 gives an overview of the lessons learned in 
each of these case studies and responds to the overall research questions. The three case studies 
are now summarised. 
 

Multimedia Design Teams - In the "Multimedia Design Teams" case study teams of 
students designed multimedia products for instruction and communication purposes 
(Chapter 5). Problems found in prior course evaluation results, and confirmed in the 
first year of this case study, were fourfold. Firstly, groups were in need of a 
straightforward view of how to proceed. Secondly, students and instructors were in 
need of improved management of deliverables and instructor comments. Thirdly, the 
instructor team was lacking a shared up-to-date overview of the progress of all groups. 
Fourthly, the group managers needed more support in their management role. In the 
case study the feasibility of Web-based planning tables and workflow as part of the 
course Web site was investigated.  
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The Web-based planning table told the group who had to do what and when 
(planning). Deliverables and comments were connected to the table, so that users 
could click on a hyperlink and read them. The outcomes of this case study showed 
that both the low-end solution (Web-based planning table) and the high-end workflow 
solution had their advantages and drawbacks. Appreciation of the easily implemented 
Web-based planning table rose when (a) the groups were made responsible for linking 
their own deliverables to the table, and (b) the deliverables were immediately linked at 
the time of submission and no longer only after approval had been granted. This 
resulted in not only flexible access (via the Web) but also shortened throughput time. 
The latter was especially important as groups were supposed to use the feedback on 
their design documents as input into their next tasks. A drawback was that each group 
had its own manually maintained table, which made the operationalisation phase 
prone to errors and delays. With large numbers of groups scalability can therefore be 
expected to be troublesome.  
 
The implementation of workflow showed that this paradigm originating from business 
context could be applied to educational settings. Students and instructors handed in 
deliverables and comments, which were automatically routed to the next person in 
line as defined by the workflow. Activity diagrams showed the relationships amongst 
tasks by giving a visualisation of the whole process. Furthermore task lists and status 
views were generated automatically giving the instructors and group managers a 
facility for up-to-date monitoring of progress. The workflow tool automatically 
collected group deliverables and instructor comments thus implementing a group 
archive and alleviating some of the operationalisation problems of the groups. 
Besides these advantages, a number of drawbacks were identified such as the need to 
know the detailed task structure beforehand which is not always possible or desirable 
in group-based learning. Furthermore the status overviews became invalid as soon as 
any of the users involved abandoned the system. Coupling of tasks improved the 
information value of the activity diagrams, as these diagrams depicted the sequential 
relationships between the tasks, but this made the workflows vulnerable to delays and 
deadlocks if some users were late completing a task or forgot to send on the workflow 
information to the next workflow assignee. Finally, as a result of the learning effort 
required to master the workflow concepts and tools, it turned out that the use of 
workflow was confined mainly to the specialist students and the instructors. The 
important gains in functionality brought by the workflow paradigm then were largely 
offset by the loss of simplicity and flexibility.  
 
International Tele-Teams - In the "International Tele-Teams" case study (Chapter 6), 
involved teams of Dutch and Finnish students who collaboratively worked on 
assignments that required them to gather and present information via a jointly made 
Web site on an application domain of information technology. The students in this 
case study experienced international teamwork, and were using a spectrum of 
telematic support tools for this. The starting point in terms of problems related to 
planning and operationalisation was that many teams had problems in their work due 
to a lack of communication resulting in delays, limited awareness of the foreign 
students' backgrounds and obligations, and dissatisfaction about the contributions of 
their foreign team members. The students merely focused on their local team 
members for the work on the project. The instructors expressed the need to better 
monitor progress so that they would receive early signals if the international 
teamwork did not work well. A series of telematic support options were trialled to see 
if these problems could be alleviated.  
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The Web-based planning table was used to present the workplan produced by each 
group. This table contained the group's planning with tasks to be fulfilled. Some 
groups added information about assignment of tasks to individuals, and estimates 
about the expected workload of each task. No deliverables or status information was 
published via this table. The Web-based group archives supported groups successfully 
in their operationalisation needs with respect to information sharing. Students made 
little use of the newsgroups and Web-based discussion platforms that were provided. 
Possible reasons include the lack of privacy, more natural ways to find answers to 
questions locally, and the preference of students to rely on e-mail for asynchronous 
communication. For them, e-mail was a telematic support option that they already 
knew how to use, and they expected that recipients would check their mailbox 
regularly for new messages.  
 
Workflow was introduced in the 1997-98 cycle of this case study and supported all 
locations as it was integrated via the Web site of the course. However, the planned-for 
monitoring of group progress via workflow did not work well as only a few deadlines 
were predefined, resulting in limited opportunities for the workflow application to 
compare progress of tasks with the predefined plan. Therefore, it was concluded that 
workflow did not offer much added value for projects with little structure. 
Furthermore, it became obvious that in a distributed setting technical expertise in 
workflow should be available at each location.  
 
In this case study video conferencing sessions were scheduled for the international 
tele-teams. The first video conferencing session of each of the three years investigated 
in this case study worked as a focus point for getting to know each other. The second 
session was used for updating each other on progress, and for planning the last part of 
the project (second and third years only). As (then currently available) video 
conferencing over Internet was of poor quality and unable to meet the need of an 
uninterrupted connection, ISDN lines were used in combination with dedicated video 
conferencing equipment to provide high quality video and audio. In the event, the 
evaluation showed that the students' appreciation scores for chat were higher than 
those for video conferencing in terms of their operationalisation tasks. The chat option 
offered lower quality communication, but was more accessible for the students who 
could use this tool whenever appropriate, although still requiring the simultaneous 
availability of the foreign students.  
 
The telematic support options fulfilled to some extent a number of planning, 
operationalisation and monitoring needs of the teams and instructors. However, the 
lack of face-to-face contact in combination with different levels of motivation, skills 
and background made fruitful cooperation difficult to accomplish. Telematic support 
alone cannot solve the problems that can arise. Further research into appropriate 
instructional strategies and sets of telematic support options is required to find out 
when and how the format of international teams can be applied more effectively, 
while supported by adequate telematic support. In terms of the simplicity and 
functionality trade off, the students tended to choose simplicity.  
 
Management Science Teams - In the "Management Science Teams" case study 
(Chapter 7) groups of students worked together on theory and case study assignments. 
Web support was used to help groups in planning, operationalisation, and monitoring 
problems during their work on theory and case study assignments, and for information 
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sharing purposes. A tailor-made Web application was designed to meet the specific 
needs of the course.  
 
The tailor-made application collected group contributions with respect to a set of 24 
theory articles, which each group had divided for individuals or pairs of students to 
read. By storing these contributions (originally consisting of sets of questions and 
answers) in a database, the students could both access their own group's work and also 
work of other groups, however the latter only after having received approval for their 
own group's work. The groups were required to rank the contributions of other groups. 
Workflow concepts such as task lists, progress monitoring, and automation of 
(conditional) flow of information were integrated into the e-learning application, 
which merely referred to the concepts of student and instructor tasks. Thus minimal 
learning effort was required of students. The tasks however which were supported by 
the telematic tool were not appreciated, resulting in limited use of the tailor-made 
Web application (1998-99) in that year and resulting in changes to the instructional 
design. In the last year of this case study (1999-2000) the task of submitting questions 
and answers were replaced by submitting summaries of the theory articles and 
optional reading of excellent summaries, the tasks were appreciated by students as 
more relevant. This tailor-made solution showed that workflow concepts used in a 
transparent way could be helpful as long as little learning of new tools and concepts 
was required. This can be achieved by integrating the functions into an educational 
environment. For more widespread use of these principles, the solution should be 
made more generic. In this case study course specific aspects were programmed into 
the code of the tailor-made application. In addition, in order to support the groups in 
the operationalisation of their plans, support for file sharing between meetings was 
offered.  
 
In the 1998-99 cycle of the case study, only a minority of the groups used this support. 
A much simpler solution was used by the majority of the groups in the next year 
(1999-2000). The two different approaches to implementing a Web-based group 
archive were introduced in a different ways, nevertheless, it emerged clearly that for 
successful use of telematic support in group-based learning settings uptake by all 
group members is essential. Therefore in the trade-off between functionality and 
simplicity the latter should prevail. However the ideal of combining rich functionality 
with simplicity of concepts and use within a single generic solution appears to be a 
desirable alternative, compared to choosing either simplicity or functionality. What 
remained as a barrier in this study however, was the time and cost and lack of 
scalability of the tailor-made solution. 

 
Simplicity versus or with functionality - The concluding chapter (Chapter 8) reviews the 
research questions and links them to the theme that emerged during the research "Simplicity 
versus or with functionality". With respect to Research Question 1 and Research Question 2, 
regarding the problems in planning, operationalisation and monitoring in group-based learning, 
the conclusion is that three of the twelve original problems (Problems 4, 8 and 11) will fade 
away with increasing access and use of telematic support by students and instructors. Other 
problems will remain because of the human element (Problems 7, 9, 10 and 12) although 
telematic support options can reduce some aspects of the problems. In the last set of problems 
(Problems 1, 2, 3, 5 and 6) the impact of telematic support will very much depend on how 
instructors and groups decide to use the tools. A new problem was identified: "Groups whose 
members have different motivations, skills, background and situations and which primarily 
interact via telematics have problems with planning and on-going monitoring".  
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In answering Research Question 3, key factors were presented which should be taken into 
account when mapping the solutions on the problems (Section 8.4). With respect to the student 
one should consider the computer literacy level when selecting telematic support options. 
Furthermore, the potential benefits of working with distant group members and of using 
telematic support options should be clear to the students to ensure serious uptake of the 
planned tasks and the tools provided for that. The instructor should consider the 
prestructuredness of the group-based learning tasks which should fit both with the level of 
knowledge and experience of the students, and with the telematic support option. With groups 
of learners in two locations working together as a team, both (sub-)groups should have 
approximately the same size to prevent one subgroup taking control and ignoring the other 
subgroup when making plans and decisions. Designing group tasks to be interrelated can help 
ensure real collaboration takes place, otherwise groups may split up the tasks to a large extent 
and work separately. Furthermore the relevance of the tasks in relation to the course and its 
assessment should be clear to the students. When considering tailor-made solutions, the costs 
of building and maintaining the application should be taken into consideration. This relates to 
the economies of scale issue which makes certain solutions worthwhile considering depending 
on the numbers of instructors and students that can potentially benefit. Whereas some solutions 
are only feasible with sufficient users, other solutions may not be scalable to large numbers of 
users due to the human administrative and technical effort required, the errors that may occur, 
and the potential lack of sufficient dedicated equipment (an example is the use of dedicated 
video conferencing equipment).  
 
In relation to Research Question 4 a series of requirements and recommendations are given 
(Section 8.5). Telematic services for group-based learning should be highly accessible, for 
example by offering their functions via the World Wide Web which allows integration of 
services at the user's end. The services should preferably have as much functionality as 
possible while maintaining ease of use (simplicity) in order to ensure uptake of the services by 
all group members. The new Web-based course management systems are aimed at this goal, 
and many already offer some level of group support. They should be flexible enough that 
educational formats in which only the outlines are known beforehand can be applied ; leaving 
detailed planning to the instructors and groups while the course is running. The solutions 
offered to instructors and students should be reliable so that the educational process is not 
hindered by technical failures. The reliability requirement applies also to the technical 
infrastructure (system software, computers and network technology) supporting the telematic 
applications. Infrastructure requirements include also provision of sufficient bandwidth in local 
networks and in the link to the Internet, as well as recommendations for server capacities and 
performance. Different types of support needs are identified when planning to introduce 
telematic support into group-based learning: technical and instructional design support, user 
support, and support for maintenance of the telematic applications and their environment. The 
extent of support needed depends very much on the kind of telematic applications and services 
chosen.  
 
The dissertation closes with some reflections on the limitations of the research, on the 
multidisciplinary character of the research, on opportunities for further research and on 
possible future developments with regard to group-based learning and the role that telematic 
support will play (Section 8.6). Some limitations of the research are discussed arising out of the 
methodology applied (case study research) and the setting (one institute of higher education). 
Case study research brings real life experience in authentic settings to the investigation, but 
requires caution when extrapolating findings to other settings. The multidisciplinary viewpoint, 
taking input from educational science and computer science, was a necessary and also very 
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helpful approach, benefiting from contributions from researchers of both disciplines as research 
supervisors, expert reviewers and otherwise.  
 
Further research should follow from the recommendations given above with the goal of 
sharpening the findings concerning optimal support for group learners and instructors whilst 
requiring minimal learning effort in relation to the supporting technology. Settings in which all 
group members are distributed (that is, maximal distribution, with a single learner in each 
location), require attention as this situation will arise more frequently in the future. 
Consequently instructors of distance learning courses are eager to know to what extent and 
under what circumstances they can apply group-based learning formats. These and other future 
developments in both technology and pedagogy can be expected to affect group-based learning 
and the problems identified in planning, operationalisation and monitoring. High performance 
networks will offer higher bandwidth enabling video conferencing at the desktop. Mobile 
devices and wireless connectivity will offer increased flexibility of access.  
 
The culture of learning will evolve with increasing importance centred on lifelong learning and 
knowledge communities. At the same time telematic support features for group-based learning 
are being integrated into Web-based course management systems which are increasingly being 
adopted in higher education. Instructors and group learners will favour those systems which 
best manage to combine rich and appropriate functionality with simple, natural interface 
modalities. This dissertation contributes to these new developments, both through insights into 
some of these technological developments, and also through the identification of instructional 
and human factors which will remain influential factors affecting the future design and 
successful deployment of learning settings supported by telematics. 
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Samenvatting 
 
 
Het doel van dit promotieonderzoek was het identificeren van problemen die optreden bij het 
plannen, uitvoeren en bewaken van groepswerk in het hoger onderwijs (Onderzoeksvraag 1), 
alsmede het vinden van telematica-ondersteuning die in combinatie met een geschikte 
onderwijskundige aanpak deze problemen zou kunnen verhelpen (Onderzoeksvraag 2). Het 
“Tele-team model” is in Hoofdstuk 1 geïntroduceerd als een raamwerk voor het beschrijven 
van groepswerk in het algemeen en de case-studies in het bijzonder. Figuur 1 geeft het “Tele-
team model” weer, waarbij de gearceerde rechthoeken de focus van dit onderzoek aangeven: 
het effect van een bepaalde ingevoerde technologie op de plannings-, uitvoerings- en 
bewakingsaspecten van groepswerk in het onderwijs.  
 
  

 

         

  

          

 

       

 

Figuur 1 “Tele-team model” voor groepswerk in het onderwijs (vertaling van Figuur 1.1). 

 
In totaal werden twaalf problemen in relatie tot de planning, uitvoering en bewaking van 
groepswerk geïdentificeerd waar studenten en docenten aan de Universiteit Twente en elders 
regelmatig mee te maken hebben. De problemen die werden gevonden zijn de volgende: 
 
1. Groepen hebben geen goed beeld van wat er van hen verwacht wordt (Paragraaf 2.3.1). 
2. Groepen hebben problemen met de tijdsplanning en vertonen uitstelgedrag (Paragraaf 

2.3.2). 
3. Groepen hebben problemen bij het organiseren van werk in de periode tussen 

bijeenkomsten (Paragraaf 2.3.3). 
4. Groepen hebben problemen met de toegankelijkheid van groepsproducten en commentaar 

(Paragraaf 2.3.4). 

Groepswerk:  
doceren en leren, 

planning, 
uitvoering, 
bewaking, 

communicatie  
 

Student: vaardigheden, 
motivatie, beschikbaarheid 

Docent: doceerstrategie, 
beschikbaarheid  

Groep: groepsgrootte, 
samenstelling, rollen 

Technologie: services, 
performance, bruikbaarheid 

Organisatie: voorbereiding, 
faciliteiten, logistiek 

Beoordeling: individueel, 
groepsmatig, produkt, proces 

Tevredenheid 

Efficiëntie 

Leeropbrengst 

Taak: doelen, relevantie, 
complexiteit, samenhang 
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5. Groepsleden nemen geen eerlijk deel van het werk voor hun rekening (Paragraaf 2.3.5). 
Docenten hebben slecht zicht op de voortgang van het werk van de groepen (Paragraaf 
2.3.6). 

6. Docenten behandelen groepen op verschillende manieren (Paragraaf 2.3.7). 
7. Docenten hebben problemen met het op afstand werken aan de cursus (Paragraaf 2.3.8). 
8. Studenten hebben een beperkt beeld van de andere groepsleden (Paragraaf 2.3.9). 
9. Er ontstaan conflicten ten gevolge van gebrekkige communicatie (Paragraaf 2.3.10). 
10. Studenten gebruiken de telematica-ondersteuning niet (Paragraaf 2.3.11). 
11. Groepen moeten te lang wachten op commentaar van docent of mede-student (Paragraaf 

2.3.12). 
 
Deze twaalf problemen zijn geanalyseerd om na te gaan met welke onderwijskundige ingrepen 
en telematica-ondersteuning deze het beste kunnen worden opgelost (Tabel 2.4). Zes opties 
voor telematica-ondersteuning zijn gekozen (1996) als geschikte kandidaten voor het verhelpen 
van één of meer van de gesignaleerde problemen, namelijk: 
 
1. De Web-planningstabel (Paragraaf 3.2.1). 
2. Het Web-groepsarchief (Paragraaf 3.2.2). 
3. De workflow (Paragraaf 3.2.3). 
4. Het discussieplatform (Paragraaf 3.2.4). 
5. De videoconferentie (Paragraaf 3.2.5). 
6. De maatwerk Web-toepassing (Paragraaf 3.2.6). 
 
Een op case-studies gebaseerde onderzoeksaanpak (Hoofdstuk 4) is toegepast in drie drie-
jarige case-studies (Hoofdstukken 5, 6 en 7). In elke case-study werden verschillende 
combinaties van telematica-ondersteuning uitgeprobeerd, teneinde meer te weten te komen 
over de geschiktheid van de aangeboden telematica-ondersteuning en onderwijskundige aanpak 
in reëele onderwijssituaties (Onderzoeksvraag 2), alsook om achter de factoren te komen die 
een sleutelrol spelen (Onderzoeksvraag 3). De verschillende varianten van telematica-
ondersteuning hebben elk hun eigen vereisten wat betreft infrastructuur en de benodigde 
ondersteuning voorafgaand en tijdens het gebruik (Onderzoeksvraag 4). Hoofdstuk 8 geeft een 
overzicht van wat er geleerd is in elk van de case-studies en beantwoordt de algemene 
onderzoeksvragen. De drie case-studies worden hieronder samengevat: 
 

Multimedia Ontwerp Teams – In de “Multimedia Ontwerp Teams” case-study 
ontwerpen en produceren groepen studenten multimedia producten voor onderwijs- en 
communicatie-doeleinden (Hoofdstuk 5). Vier problematische aspecten werden in 
eerdere evaluaties van de cursus geconstateerd, en opnieuw aangetroffen in het eerste 
jaar van de case-studie. In de eerste plaats hadden groepen behoefte aan een eenduidig 
overzicht van wat van hen verwacht werd. In de tweede plaats hadden studenten en 
docenten problemen met het beheren van groepsproducten en commentaar dat daarop 
was gegeven. Ten derde ontbrak het het docententeam aan een gemeenschappelijk 
zicht op de voortgang van de werkzaamheden van de groepen. Tenslotte hadden de 
groepsmanagers meer ondersteuning nodig bij het uitvoeren van hun management 
taken. In de case-study werd de geschiktheid onderzocht van Web-planningstabellen 
en workflow. Zowel de tabellen als de workflow waren onderdeel van de cursus Web-
site.  
 
De Web-planningstabel gaf elke student een overzicht van wie binnen de groep geacht 
werd wanneer wat te doen (planning). Studenten en docenten konden met een klik op 
een hyperlink in de tabel groepsproducten en commentaar openen en lezen. De 
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uitkomsten van deze case-study laten zien dat zowel de eenvoudige oplossing (Web-
planningstabel) als de geavanceerde oplossing (workflow) elk hun eigen voor- en 
nadelen hebben. De waardering voor de eenvoudig te realiseren Web-
planningstabellen steeg toen (a) de groepen zelf de verantwoordelijkheid kregen voor 
het koppelen van bestanden aan de tabel, en (b) de groepsproducten werden 
gekoppeld op het moment van inleveren en niet pas nadat deze waren goedgekeurd. 
Als gevolg van deze keuzes werd niet alleen flexibele toegankelijkheid (via het Web) 
maar ook een kortere doorlooptijd gerealiseerd. Dit laatste was belangrijk aangezien 
elke groep geacht werd commentaar op ontwerpen te gebruiken in het vervolg van 
hun opdracht. Een nadeel was dat elke groep een eigen met de hand onderhouden 
Web-planningstabel had, wat bij de uitvoering makkelijk kon leiden tot fouten en 
vertraging. Bij grote aantallen groepen is opschaling van deze oplossing daarom 
problematisch. De implementatie van workflow liet zien dat dit paradigma, afkomstig 
uit het bedrijfsleven, kon worden toegepast in het onderwijs. Studenten en docenten 
leveren hun producten en commentaar in, die vervolgens door het 
workflowprogramma automatisch worden afgeleverd bij de volgende persoon, zoals 
gedefinieerd in de workflowbeschrijving. Workflow-activiteitendiagrammen lieten 
zien hoe de verschillende taken onderling samenhingen in een grafisch overzicht van 
het gehele beschreven proces. Taaklijsten en statusoverzichten werden automatisch 
gegenereerd, zodat docenten en groepsmanagers bij de bewaking van de voortgang 
beschikten over een actueel overzicht. Door middel van de workflows werden 
producten en commentaar automatisch verzameld, waardoor een groepsarchief werd 
gevormd dat de groepsproblemen dienaangaande voor een deel oploste. Naast deze 
voordelen werden ook een serie nadelen geïdentificeerd, zoals de noodzaak om 
voorafgaand aan de cursus al een gedetailleerde taakstructuur te kennen, iets wat niet 
altijd wenselijk of mogelijk is bij groepswerk. Verder waren de statusoverzichten niet 
meer correct zodra enkele gebruikers buiten de workflow om gingen werken. Door 
taken in workflows aan elkaar te koppelen gaven de activiteitendiagrammen een goed 
overzicht van het project en de samenhang van de taken. Tegelijkertijd werden de 
workflows echter gevoelig voor vertragingen en patstellingen als een bepaalde 
gebruiker te laat was met de afronding van een taak of vergat de workflow door te 
zenden naar de volgende workflow-gebruiker. Tenslotte werd geconstateerd dat het 
gebruik van workflow beperkt bleef tot een deel van de studenten en docenten. De 
reden hiervoor was de noodzaak om eerst de workflow-concepten en het gereedschap 
te leren kennen. De winst in functionaliteit als gevolg van de invoering van workflow 
werd zo grotendeels teniet gedaan door een geringere eenvoud en flexibiliteit van de 
telematica-ondersteuning.  
 
Internationale Tele-Teams – In de “Internationale Tele-Teams” case-study (Hoofdstuk 
6) werkten Nederlandse en Finse studenten samen aan groepsopdrachten. Voor deze 
opdrachten verzamelden zij informatie over een toepassingsgebied van de informatie-
technologie en presenteerden zij hun bevindingen op een gemeenschappelijke Web-
site. De studenten in deze case-study deden op die manier ervaring op met 
internationaal groepswerk en gebruikten daarbij een breed scala aan telematica-
gereedschappen. Het startpunt voor de "Internationale Tele-Teams" case-studie was 
gelegen in de ervaring dat veel teams problemen hadden als gevolg van gebrekkige 
communicatie. Dit resulteerde onder andere in een gebrekkig beeld van de 
achtergronden en verplichtingen van de internationale partner-studenten en vertraging 
bij de planning en uitvoering van het werk. In het project werkten studenten 
voornamelijk samen met hun lokale mede-studenten. De docenten gaven aan dat zij 
een betere voortgangsbewaking nodig hadden, zodat zij eerder signalen zouden 
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ontvangen als het internationale groepswerk niet goed liep. Diverse telematica-
gereedschappen werden uitgeprobeerd teneinde genoemde problemen te verhelpen. 
 
De Web-planningstabel werd in deze case-study gebruikt voor het door elke groep 
zelf geproduceerde werkplan. Deze tabel bevatte de planning voor de groepstaken die 
moesten worden uitgevoerd. Een aantal groepen voegde daaraan toe wie die taken 
moest uitvoeren en hoeveel tijd daarvoor nodig werd geacht. Groepsproducten en 
statusinformatie werden niet gepubliceerd via deze tabellen. De Web-groepsarchieven 
ondersteunden de groepen succesvol bij het uitwisselen van informatie. Daarentegen 
maakten groepen nauwelijks gebruik van nieuwsgroepen en discussieplatformen. 
Mogelijke redenen hiervoor zijn het gebrek aan privacy, natuurlijkere manieren voor 
het verkrijgen van antwoorden op vragen bij lokaal aanwezige mede-studenten en 
docenten, en de voorkeur van studenten voor e-mail voor hun asynchrone 
communicatie. Voor hen was e-mail een telematica-gereedschap waaraan ze al 
gewend waren en een medium waarvan ze verwachtten dat de geaddresseerden er 
regelmatig naar zouden kijken. 
 
In 1997-1998 werd workflow ook in deze case-study geïntroduceerd. Workflow werd 
gekoppeld aan de Web-site van de cursus. De geplande voortgangsbewaking door 
middel van workflow werd niet gehaald aangezien vantevoren slechts enkele 
deadlines werden vastgesteld. Dientengevolge kon de workflow-applicatie slechts op 
een beperkt aantal momenten de voortgang vergelijken met de vantevoren 
vastgestelde planning. Workflow biedt voor onderwijssituaties met weinig structuur 
derhalve weinig toegevoegde waarde. Bovendien werd duidelijk dat op alle locaties 
ondersteuning voor de gebruikers van workflow nodig was.  
 
In deze “Internationale Tele-Teams” case-study werden videoconferenties 
georganiseerd voor alle groepen. Gedurende elk van de drie onderzochte jaren in deze 
case-study was de eerste videoconferentie bedoeld om elkaar te leren kennen. De 
tweede sessie werd gebruikt voor het bijpraten over de voortgang van het project en 
voor de planning van het laatste gedeelte (alleen in het tweede en derde jaar). 
Aangezien Internet (op dat moment) geen goede kwaliteit videoconferenties mogelijk 
maakte en geen ononderbroken verbinding kon garanderen, werd er gebruik gemaakt 
van ISDN in combinatie met speciale videoconferentie-apparatuur. Dit resulteerde in 
een kwalitatief hoogwaardige audio- en videoverbinding. De studenten bleken in deze 
situatie chat hoger te waarderen dan de videoconferentie. Chat bood weliswaar een 
verbinding van mindere kwaliteit, maar was toegankelijker voor de studenten die 
konden chatten wanneer ze dat maar nuttig vonden. Uiteraard was het ook bij chat nog 
steeds nodig dat alle deelnemende studenten tegelijkertijd beschikbaar waren. 
 
De telematica-ondersteuning hielp bij een aantal docent- en groepstaken met 
betrekking tot de planning, uitvoering en bewaking van hun werk. Het feit dat men 
elkaar niet vantevoren had ontmoet en de verschillen die er waren in motivatie, 
vaardigheden en achtergrond maakten het moeilijk om een vruchtbare samenwerking 
tot stand te laten komen. Telematica-ondersteuning alleen kan de problemen niet 
oplossen die dan mogelijk ontstaan. Nader onderzoek is noodzakelijk om na te gaan 
hoe een geschikte onderwijskundige aanpak in combinatie met telematica-
ondersteuning van internationaal groepswerk toch een effectieve onderwijsvorm kan 
maken. De studenten neigden naar het prefereren van eenvoud boven veel 
functionaliteit. 
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Technische Bedrijfskunde Teams - In de "Technische Bedrijfskunde Teams" case-
study (Hoofdstuk 7) werkten groepen studenten samen aan theorie en opdrachten over 
cases. Web ondersteuning werd gebruikt om groepen te helpen bij het oplossen van 
problemen die ze hadden bij het plannen, uitvoeren en bewaken van hun werk aan 
theorie- en case-opdrachten en bij het uitwisselen van informatie. Een maatwerk Web-
toepassing werd ontworpen om aan de cursus-specifieke behoeften tegemoet te 
komen. 
 
In deze case-study moest elke groep theorie bestuderen door onder andere 24 artikelen 
uit de vakliteratuur te lezen. Dit leeswerk werd door elke groep verdeeld over de 
studenten. De maatwerktoepassing verzamelde alle groepsbijdragen. Door het opslaan 
van deze bijdragen (oorspronkelijk bestaand uit combinaties van vragen en 
bijbehorende model-antwoorden) in een database, konden studenten zowel het werk 
van de eigen groep als ook dat van andere groepen lezen. Het werk van andere 
groepen was echter pas toegankelijk nadat eigen werk als voldoende was aangemerkt. 
De groepen werden geacht aan te geven wat zij de beste bijdragen van de andere 
groepen vonden. Workflow-concepten zoals taaklijsten, voortgangsbewaking, en 
automatisering van (geconditioneerde) informatiestromen werden geïntegreerd in de 
digitale leeromgeving die rechtstreeks refereerde aan student- en docenttaken. Dit 
resulteerde in een minimale leertijd voor de gebruikers. De door de telematica-
toepassing ondersteunde taken werden echter niet positief gewaardeerd door de 
studenten, wat resulteerde in minimaal gebruik van de maatwerk Web-toepassing 
(1998-1999) en een dientengevolge aangepaste opzet voor het jaar daarop. In het 
laatste jaar van deze case-study (1999-2000) werd de taak van het inleveren van 
vragen en modelantwoorden vervangen door het inleveren van samenvattingen over 
de gelezen vakliteratuur en het aanbieden van een mogelijkheid om uitstekende 
samenvattingen van andere groepen te bekijken. Deze taken werden door de studenten 
als relevanter aangemerkt. Deze maatwerktoepassing heeft laten zien dat workflow-
concepten nuttig kunnen worden toegepast, mits dit op een transparante wijze gebeurt 
die van de gebruikers weinig inspanning vraagt wat betreft het leren gebruiken van de 
concepten en de toepassing. Voor een bredere toepassing van deze principes moet de 
toepassing echter wel generieker worden. In deze case-study werd cursusspecifieke 
informatie in de code van de maatwerk Web-toepassing geprogrammeerd.  
 
Naast de hierboven genoemde ondersteuning werden de groepen ook ondersteund bij 
het uitwisselen van bestanden voor zover nodig voor de uitvoering van hun werk in de 
periode tussen de bijeenkomsten. In de cursusuitvoering van 1998-1999 maakte 
slechts een minderheid van de groepen van deze voorziening gebruik. Een veel 
eenvoudiger oplossing werd het jaar daarop (1999-2000) door de meeste groepen 
gebruikt. De twee oplossingen werden weliswaar niet op een vergelijkbare manier 
geïntroduceerd, toch werd duidelijk dat het voor een succesvol gebruik van 
telematica-ondersteuning in groepswerk van het grootste belang is dat alle 
groepsleden de ondersteuning ook daadwerkelijk gaan gebruiken. Bij een afweging 
tussen eenvoud en functionaliteit verdient eenvoud derhalve de voorkeur. Het ideaal 
van veel functionaliteit gecombineerd met eenvoud in gebruik binnen een enkele 
generieke oplossing blijft echter een nastrevenswaardig alternatief in vergelijking met 
een keuze tussen eenvoud en functionaliteit. In deze case-study bleef er wat dat betreft 
nog een barrière bestaan met betrekking tot ontwikkeltijd en -kosten, alsmede de 
beperkte overdraagbaarheid naar andere cursussen. 
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Eenvoud met of zonder functionaliteit - Het slothoofdstuk (Hoofdstuk 8) beantwoordt de 
onderzoeksvragen en koppelt deze aan het thema dat zich ontwikkelde tijdens het onderzoek 
"Eenvoud met of zonder functionaliteit". Wat betreft de onderzoeksvragen 1 en 2 (over de 
problemen met planning, uitvoering en bewaking in groepswerk) is de conclusie dat van de 
oorspronkelijke twaalf problemen er drie langzamerhand verdwijnen (problemen 4, 8 en 11) als 
gevolg van toenemend gebruik van Internet en telematica-toepassingen door studenten en 
docenten. Andere problemen blijven bestaan vanwege de menselijke component in deze 
problemen (problemen 7, 9, 10 en 12), hoewel telematica-ondersteuning de problemen in 
sommige opzichten wel kan verkleinen. In de laatste categorie problemen (problemen 1, 2, 3, 5 
en 6) zal het effect van telematica-ondersteuning in sterke mate afhangen van de manier 
waarop docenten en groepen daar gebruik van maken. Als nieuw probleem werd 
geïdentificeerd: "Groepen waarvan de studenten verschillen in motivatie, vaardigheden, 
achtergrond en situatie en die voornamelijk zijn aangewezen op interactie door middel van 
telematica, hebben problemen met het plannen en bewaken van hun voortgang." 
 
De factoren die een sleutelrol spelen bij het koppelen van oplossingen aan problemen 
(Onderzoeksvraag 3) zijn gepresenteerd in Paragraaf 8.4. Men dient na te gaan wat de 
computervaardigheden van studenten zijn als men telematica-toepassingen selecteert. Voor de 
studenten moet het tevens evident zijn waarom het voor hen wellicht nuttig is om samen te 
werken met studenten op afstand en om bepaalde telematica-gereedschappen te gebruiken. Pas 
dan kan serieuze aandacht voor de geplande taken en bijbehorende telematica-ondersteuning 
worden verwacht. De docent dient na te gaan in welke mate hij of zij de groepstaken 
vantevoren invult. De gemaakte keuze moet passen bij het kennis- en ervaringsnivo van de 
studenten en de geplande telematica-ondersteuning. Als er gewerkt wordt met groepen 
studenten van twee verschillende locaties, dan moeten de subgroepen ongeveer van dezelfde 
omvang zijn aangezien er anders een gerede kans bestaat dat de grootste subgroep het project 
naar zich toetrekt en de andere subgroep tot op zekere hoogte negeert bij het maken van 
plannen en het nemen van beslissingen. Bij het ontwerpen van groepsopdrachten is de 
samenhang tussen de geplande taken van belang voor het realiseren van daadwerkelijke 
samenwerking. Bij onvoldoende samenhangende taken kunnen groepen volstaan met het 
opsplitsen van het groepswerk waarna men apart aan de taken verder werkt. De relevantie van 
de groepsopdrachten moet duidelijk zijn, zowel met betrekking tot de cursus als geheel als tot 
de beoordeling die er aan gekoppeld is. Als maatwerkoplossingen worden overwogen, moet 
rekening worden gehouden met zowel de kosten van het bouwen als van het onderhouden 
ervan. Dit hangt samen met de schaalgrootte. Of bepaalde oplossingen al dan niet in 
overweging worden genomen hangt af van de aantallen studenten en docenten die er profijt van 
kunnen hebben. Terwijl sommige oplossingen alleen het overwegen waard zijn als er 
voldoende gebruikers worden verwacht, kunnen andere oplossingen juist minder bruikbaar zijn 
bij grote aantallen gebruikers als gevolg van de administratieve en technische inzet die nodig 
zijn, de fouten die kunnen optreden of de beperkte beschikbaarheid van benodigde apparatuur 
(bijvoorbeeld speciale videoconferentie apparatuur). 
 
Randvoorwaarden en aanbevelingen met betrekking tot telematica-toepassingen, infrastructuur 
en ondersteuning (Onderzoeksvraag 4) zijn te vinden in Paragraaf 8.5. Telematica-
ondersteuning voor groepswerk in het onderwijs moet zeer toegankelijk zijn, bijvoorbeeld door 
toegang via het World Wide Web hetgeen voor de eindgebruikers een integratie van de diverse 
toepassingen kan opleveren. De toepassingen moeten zoveel functionaliteit aanbieden met 
behoud van eenvoud in gebruik dat het zekerder is dat elk groepslid de toepassingen gaat 
gebruiken. De nieuwe Web-leeromgevingen richten zich hier op en vele bieden ook al een 
bepaalde ondersteuning voor groepen. De toepassingen moeten voldoende flexibel zijn zodat 
ook werkvormen kunnen worden toegepast waarbij alleen de contouren vantevoren bekend zijn 
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en de gedetailleerde planning pas tijdens de cursus wordt ingevuld door docenten en groepen. 
De telematica-toepassingen voor docenten en studenten moeten betrouwbaar zijn zodat het 
onderwijs niet wordt belemmerd door technische problemen. De betrouwbaarheidseis geldt ook 
voor de technische infrastructuur (systeem software, computers en netwerken) waarvan de 
telematica-toepassingen afhankelijk zijn. De infrastructuur moet verder ook voldoende 
bandbreedte kunnen leveren in zowel het lokale netwerk als de verbinding met het Internet. De 
server moet voldoende capaciteit hebben om de telematica-toepassingen correct en snel te 
kunnen uitvoeren. Verschillende vormen van ondersteuning zijn nodig als invoering van 
telematica-toepassingen voor groepswerk wordt overwogen: technische en onderwijskundige 
ondersteuning bij het ontwerp, gebruikersondersteuning en ondersteuning voor het beheer en 
onderhoud van de telematica-toepassingen en de bijbehorende infrastructuur. De mate van 
ondersteuning die nodig is, hangt sterk af van de telematica-toepassingen die worden gekozen.  
 
Het proefschrift sluit af met een aantal overwegingen met betrekking tot de beperkingen van 
het onderzoek, het multidisciplinaire karakter van het onderzoek en de mogelijkheden voor 
toekomstige ontwikkelingen op het gebied van groepsonderwijs en de rol die telematica-
toepassingen daarbij kunnen spelen (Paragraaf 8.6). Beperkingen van het onderzoek liggen 
onder andere in de aard van het (case-studie) onderzoek en het gegeven dat de case-studies 
allemaal betrekking hadden op één instituut voor hoger onderwijs. Case-studies bieden de 
mogelijkheid gebruik te maken van ervaringen uit de dagelijkse praktijk van vakken met 
groepswerk. Deze manier van onderzoek vereist tegelijkertijd voorzichtigheid bij het doen van 
uitspraken voor andere niet geheel vergelijkbare situaties. Het multidisciplinaire karakter van 
dit onderzoek, met bijdragen vanuit de onderwijskunde en informatica onderzoeksgebieden, 
was een noodzakelijke maar ook bijzonder nuttige aanpak door de ondersteuning van 
onderzoekers uit beide onderzoeksgebieden bij de supervisie van het onderzoek, bij het geven 
van commentaar door experts en anderszins. 
 
Op basis van bovenstaande aanbevelingen zou verder onderzoek zich moeten richten op het 
nader preciseren van de optimale ondersteuning voor studenten en docenten bij groepswerk, 
waarbij gemikt wordt op minimale leerinspanning voorzover dit gericht is op het leren werken 
met de aangeboden telematica-ondersteuning. Situaties waarbij alle groepsleden zich op 
verschillende locaties bevinden (dat wil zeggen maximale distributie) verdienen aandacht 
aangezien dergelijke situaties zich meer en meer zullen voordoen in de nabije toekomst. 
Docenten die werken in afstandsonderwijs zijn benieuwd naar de mogelijkheden en condities 
voor het toepassen van groepswerk in hun cursussen. Deze en andere toekomstige 
ontwikkelingen in zowel technologie als pedagogiek zullen ongetwijfeld effect hebben op 
groepswerk en de geïdentificeerde problemen in planning, uitvoering en voortgangsbewaking. 
Zo zullen hoogwaardige netwerken meer bandbreedte gaan bieden en daarmee video-
conferenties mogelijk maken vanaf elke geschikte werkplek. Draagbare en draadloze 
aansluitingen zullen de toegankelijkheid van telematica-toepassingen verder vergroten.  
 
Het leren zal evolueren in een richting waarbij levenslang leren en het creëren van 
kennisgemeenschappen steeds belangrijker worden. Tegelijkertijd wordt telematica-onder-
steuning voor groepswerk meer en meer geïntegreerd in Web-leeromgevingen zoals die 
worden ingevoerd in het hoger onderwijs. Docenten en studenten die met groepswerk te maken 
hebben, zullen daarbij de voorkeur geven aan die systemen die er zo goed mogelijk in slagen 
om veel geschikte functionaliteit te combineren met gebruik dat eenvoudig en natuurlijk is. Dit 
proefschrift draagt bij aan deze nieuwe ontwikkelingen, zowel door inzicht te geven in een 
aantal technologische mogelijkheden, als ook door onderwijskundige en menselijke factoren te 
identificeren die een blijvend belangrijke rol zullen spelen bij het toekomstige ontwerp en de 
succesvolle toepassing van telematica-toepassingen in onderwijssituaties. 



Samenvatting 

274 

 



 

275 

 
Appendices 





 

277 

Appendix 1: Software and tools used in the ISM1 course (1996-99) 
 
 

1996-97 1997-98 1998-99 Task Tool 
1 2 3 1 2 3 1 2 3 

Design structure ABC-Flowcharter     + +  + + 
Design story Storyboard     + +  + + 
Text processing MS Word, Notepad + + + + + + + + + 
Text processing Adobe Acrobat PDF      +    
Desktop publishing Quark Xpress   +       
Desktop publishing Pagemaker      +   + 
Web Netscape, BB-Edit + + + + + + + + + 
Web IE Explorer     + + + + + 
Digital images Photo Wise       + + + 
Digital images editing Adobe PhotoShop  + +   +  + + 
Digital audio editing Creative WaveStudio     + +   + 
Editing linear multimedia Adobe Premiere  + +  + +  + + 
Drawing and illustrating Adobe Illustrator     +   +  
Editing digital video Apple Media 100 system   +   +   + 
Planning & workflow Livelink     + +    
Presentation Powerpoint   +   +   + 
Web-page interactions JavaScript  + + + + +  + + 
Video production Studio   +   +   + 
Audio production Sound Edit 16  + +       
Searching Search engines + + + + + + + + + 
Web-player video QuickTime  + +  + +  + + 
Screen capturing Snag it    + + + + + + 
File compression  WinZip + + + + + + + + + 
Cdroms and backup HP CD Writer     + + + + + 
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Appendix 2: ISM1 Staff (1996-99)  
 
 

1996-97 1997-98 1998-99 Instructors 
Project 

1 
Project 

2 
Project 

3 
Project 

1 
Project 

2 
Project 

3 
Project 

1 
Project 

2 
Project 

3 
Staff member A + + + +      
Staff member B + + + + + + + + + 
Staff member C + + + + + + + + + 
Staff member D + + +       
Staff member E    + + + + +  
Staff member F    + + + + + + 
Staff member G         + 
Staff member H         + 
Staff member I + + + + + + + + + 
Staff member J  + +  + +  +  
Staff member K   +   +   + 
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Appendix 3: ISM1 Student questionnaire (1997-98B) 
 
 
Questions on ISM1, Week 23. 
Please answer the following questions. Circle the number that is closest to your opinion: 1 if you disagree 
strongly, 5 if you agree strongly, etcetera. Your answers will be processed sepately, for evaluation 
reasons only. Thanks. 
 
YOUR GROUP: ……… YOUR ROLE: ………………………………….. 
 
 
* 1. The communication between the group members is sufficient.  
 

disagree strongly   1   2   3   4   5   agree strongly 
 
* 2. My group has a good division of tasks.  
 

disagree strongly   1   2   3   4   5   agree strongly 
 
* 3. The efforts of each individual group member on the project work are comparable.  
 

disagree strongly   1   2   3   4   5   agree strongly 
 
4. I am able to work by myself on my tasks without help.  
 

disagree strongly   1   2   3   4   5   agree strongly 
 
5. The support from staff members is sufficient.  
 

disagree strongly   1   2   3   4   5   agree strongly 
 
REMARK: Questions 6 & 7 relate to other research (Winnips, 2001). Full text of the 
questionnaire is available in (Van der Veen, 2001) 
  
 
8. When I am searching for something in the WWW-site I can find what I am looking for:  
 

disagree strongly   1   2   3   4   5   agree strongly 
 
* 9. I enjoy working on ISM1.  
 

disagree strongly   1   2   3   4   5   agree strongly 
 
10. I like the specialist task that I have in my group.  
 

disagree strongly   1   2   3   4   5   agree strongly 
 
11. I like the topic our group is working on.  
 

disagree strongly   1   2   3   4   5   agree strongly 
           
* 12. I am satisfied with the learning effect of my work so far.  
 

disagree strongly   1   2   3   4   5   agree strongly 
                                                           
* Only questions with a "*" are discussed in Chapter 5. Other questions can be found in (van der Veen, 
2001) 
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* 13. Starting and ending each project team session together with a (de)briefing is a good idea. 
 

disagree strongly   1   2   3   4   5   agree strongly 
 
 
14. My time investment in ISM1 proj-3 until now, is approximately :  … hours (without lectures) 
I estimate the time to complete the project, to be approximately :   . . .   hours 
 
15. Do you use your E-mail-box? 
 
 1 2 3 4 5 
 
1=never  2=less than once per week 3=once per week  4=2-4 times a week 5=(almost) daily 
 
* 16. Did you also use your E-mail for communication with other students and instructors in 
relation to ISM1? 
 
 1 2 3 4 5 
 
1=never  2=less than once per week 3=once per week  4=2-4 times a week 5=(almost) daily 
 
17. Where do you read your E-mail messages? (you may circle more than one item) 
[Results on this item can be found in a technical report (Van der Veen, 2001).] 
 
 1 2 3 4 5 
 
1= at home  2= at TO  3= at CIV  4=pc from somebody else 5= others, ..………………. 
 
* 18. The production center (96-97: group center) is a real help for our group. 
 

disagree strongly 1 2 3 4 5 agree strongly 
 
* 19. In the production center I can easily see our group’s progress.  
 

disagree strongly 1 2 3 4 5 agree strongly 
 
* 20. Did you look into the workflow status to see the progress of your group? 
 
 1 2 3 4 5 
 
1=never  2=less than once per week 3=once per week  4=2-4 times a week 5=(almost) daily 
 
* 21. How often did you enter the workflow status to get deliverables (synopsis, scenario, instructor 
comments)?  
 
 1 2 3 4 5 
 
1=never  2=once 3=twice  4=three times 5=four or more times 
 
* 22. Using the workflow status in Project 3 gives me a better view of  our group’s progress 
compared to Project 2? (Ignore question if you do not use workflow)  
 
disagree strongly 1 2 3 4 5 agree strongly 
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23. I would prefer to find the tasks of the project in my E-mail box. (in stead of looking in a table on 
a Web-page). 
 

disagree strongly 1 2 3 4 5 agree strongly 
 
24. I would like to see the decisions of the group also in the production center. 
 

disagree strongly 1 2 3 4 5 agree strongly 
 
REMARK: The following section of questions related to other research (van Rennes & Collis, 
1997). Full text of the questionnaire is available in (Van der Veen, 2001). 
  
 

* 36. If I could change some aspects of the Web site, or other aspects of ISM1, I would (here you can 
give some comments or suggestions): 
 
 
 
THANKS FOR YOUR FILLING IN OUR QUESTIONNAIRE !!! 
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Appendix 4: Student questionnaire frequency tables (all three cycles) 
 

 
    disagree strongly             agree strongly  

Question Year Project Remark 1 2 3 4 5 Total 
1  1 8 14 34 14 71 
2  1 12 15 30 7 65 1996-97 
3  2 12 14 25 5 58 
1  0 5 11 22 18 56 
2 week 4 0 4 7 25 14 50 
2 week 12 1 5 11 32 10 59 1997-98 

3  0 8 4 24 11 47 
1 full time 0 1 5 19 19 44 
1 part time 1 1 5 9 5 21 
2 full time 1 4 5 20 7 37 

1. The communication 
between group 
members is sufficient. 

1998-99 

2 part time 0 4 5 10 4 23 
1  2 10 20 27 12 71 
2  2 11 10 26 17 66 1996-97 
3  0 7 14 30 6 57 
1  1 7 10 29 8 55 
2 week 4 0 3 5 26 16 50 
2 week 12 0 6 7 31 13 57 1997-98 

3  1 6 8 12 20 47 
1 full time 0 3 7 25 10 45 
1 part time 1 0 5 9 5 20 
2 full time 1 4 11 14 6 36 

2. My group has a good 
division of tasks. 

1998-99 

2 part time 0 1 4 12 6 23 
1  9 20 17 13 12 71 
2  9 21 13 17 5 65 1996-97 
3  4 16 13 14 11 58 
1  4 17 9 22 4 56 
2 week 4 0 3 11 28 6 48 
2 week 12 3 15 12 25 4 59 1997-98 

3  5 8 6 19 9 47 
1 full time 2 2 8 18 15 45 
1 part time 1 5 5 7 3 21 
2 full time 1 7 8 14 7 37 

3. The efforts of each 
individual group 
member on the project 
work are comparable. 

1998-99 

2 part time 0 2 10 7 4 23 
1  2 15 6 32 16 71 
2  2 12 12 21 17 64 1996-97 
3  2 12 12 20 11 57 
1  8 7 15 19 8 57 
2 week 4 2 9 13 19 7 50 
2 week 12 1 8 17 27 5 58 1997-98 

3  3 6 11 18 9 47 
1 full time 0 1 10 23 9 43 
1 part time 0 2 3 12 3 20 
2 full time 0 4 13 12 6 35 

4. I was able to work 
by myself on my tasks 
without help. 

1998-99 

2 part time 0 1 6 9 6 22 
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    disagree strongly             agree strongly  
Question Year Project Remark 1 2 3 4 5 Total 

1  1 16 17 27 10 71 
2  11 21 16 9 7 64 1996-97 
3  21 18 6 8 5 58 
1  10 24 9 8 6 57 
2 week 4 1 6 20 17 5 49 
2 week 12 1 12 23 16 5 57 1997-98 

3  5 13 15 11 3 47 
1 full time 1 10 17 15 2 45 
1 part time 0 4 9 8 1 22 
2 full time 1 5 16 13 2 37 

5. The support from 
staff members is 
sufficient. 

1998-99 

2 part time 0 2 8 12 1 23 
1  5 17 16 17 3 58 
2 week 4 5 4 15 21 5 50 
2 week 12 2 7 16 29 5 59 

1997-98 

3  3 7 7 21 9 47 
1 full time 0 9 4 19 13 45 
1 part time 0 8 4 6 3 21 
2 full time 1 6 6 14 10 37 

8. When I am searching 
for something in the 
WWW-site I can find 
what I am looking for. 

1998-99 

2 part time 0 8 9 5 0 22 
1  0 0 3 22 46 71 
2  2 6 11 28 17 64 1996-97 
3  1 9 13 21 13 57 
1  2 7 17 18 12 56 
2 week 4 2 6 10 21 10 49 
2 week 12 1 4 11 23 19 58 1997-98 

3  1 3 12 17 13 46 
1 full time 0 1 14 19 9 43 
1 part time 0 1 1 13 6 21 
2 full time 2 3 8 13 10 36 

9. I enjoy working on 
ISM1. 

1998-99 

2 part time 0 1 1 9 11 22 
1  0 5 8 30 26 69 
2  2 3 4 23 33 65 1996-97 
3  1 7 13 18 17 56 
1  2 4 11 25 14 56 
2 week 4 1 2 8 23 16 50 
2 week 12 0 4 7 30 16 57 1997-98 

3  1 4 7 14 21 47 
1 full time 0 3 13 17 11 44 
1 part time 0 1 3 10 8 22 
2 full time 1 2 6 17 11 37 

10. I like the specialist 
task that I have in my 
group. 

1998-99 

2 part time 0 0 2 13 7 22 
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    disagree strongly             agree strongly  
Question Year Project Remark 1 2 3 4 5 Total 

1  1 9 20 22 18 70 
2  1 9 9 26 21 66 1996-97 
3  8 12 11 19 8 58 
1  4 8 17 23 5 57 
2 week 4 7 7 14 18 4 50 
2 week 12 6 13 18 13 9 59 1997-98 

3  3 3 3 19 18 46 
1 full time 1 8 16 14 5 44 
1 part time 0 1 6 8 7 22 
2 full time 0 0 3 25 9 37 

11. I like the topic our 
group is working on. 

1998-99 

2 part time 0 1 1 13 7 22 
1  1 9 7 24 30 71 
2  3 5 13 33 12 66 1996-97 
3  3 11 18 19 7 58 
1  6 13 20 14 4 57 
2 week 4 2 4 15 22 7 50 
2 week 12 1 2 14 30 5 52 1997-98 

3  0 3 6 20 18 47 
1 full time 0 1 11 23 10 45 
1 part time 0 5 2 12 3 22 
2 full time 2 4 7 16 8 37 

12. I am satisfied with 
the learning effect on 
my work so far. 

1998-99 

2 part time 0 0 5 10 6 21 

97-98 2 week 4 0 1 8 21 19 49 
13. Starting and ending 
each project team 
session together with a 
(de)briefing is a good 
idea. 97-98 3  0 3 6 20 18 47 

 
 

Question Year project remark Mean 
(hrs) 

Standard 
deviation

Median 
(hrs) 

Counts 

2  81 32 75 51 1996-97 
3  86 36 85 57 
2 week 12 57 21 50 33 1997-98 
3  61 17 53 32 
1 full time 65 27 60 28 
1 part time 44 25 40 12 
2 full time 88 20 85 32 

14. My time investment 
in ISM1 proj-3 until 
now, is approximately 
[+ I estimate the time to 
complete the project, to 
be approximately] : 
…. hours (without 
lectures) 

1998-99 

2 part time 70 34 60 21 
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    Score  
Question Year project remark 1 2 3 4 5 Total 

1996-97 3  1 9 11 19 17 57 
1  9 5 13 13 18 58 
2 week 4 6 2 4 8 30 50 1997-98 
3  9 5 4 9 20 47 
1 full time 0 1 1 9 34 45 
1 part time 0 0 1 4 16 21 
2 full time 0 0 1 1 35 37 

15. Do you use your E-
mail box? 
1=never 
2=< once per week 
3=once per week 
4= 2-4 times per week 
5=daily 
 

1998-99 

2 part time 0 0 0 3 20 23 
1996-97 3  13 26 10 4 2 55 

1  31 12 8 3 2 56 
2 week 4 21 18 8 1 2 50 1997-98 
3  23 23 0 1 0 47 
1 full time 7 19 9 5 2 42 
1 part time 1 2 3 10 5 21 
2 full time 9 9 10 7 1 36 

16. Did you also use your 
E-mail for communicating 
with other students and 
instructors in relation to 
ISM1? 
1=never, 2=< once per 
week, 3=once per week, 
4= 2-4 times per week, 
5=daily 

1998-99 

2 part time 1 0 3 11 8 23 
 
    disagree strongly     agree strongly  
Question Year project remark 1 2 3 4 5 Total 

1996-97 3  3 15 21 14 4 57 
1  9 16 20 10 2 57 
2 week 4 1 13 15 18 3 50 

18. The production center 
is a real help for our group. 
 1997-98 

3  8 7 24 6 2 47 
1996-97 3  4 19 22 11 1 57 

1  15 16 18 5 2 56 
2 week 4 3 10 19 13 5 50 1997-98 
3  13 10 18 4 2 47 
1 full time 1 0 10 17 13 41 
1 part time 2 3 5 3 4 17 
2 full time 1 3 12 13 7 36 

19. In the production center 
(96-97: group center) I can 
easily see our groups 
progress. 

1998-99 

2 part time 1 4 4 7 4 20 
 
    Score  
Question Year project remark 1 2 3 4 5 Total 

2 week 4 30 10 7 3 0 50 
20. Did you look into the 
workflow status to see the 
progress of your group? 
1=never, 2= less than once 
per week, 3=once per 
week, 4= 2-4 times per 
week, 5=daily 

1997-98 

3  28 11 6 0 2 47 

2 week 4 26 5 9 5 5 50 
21. How often did you 
enter the workflow status 
to get deliverables? 
1= never, 2= once,  
3= twice, 4= three times, 
5= four or more times 

1997-98 

3  22 5 13 1 6 47 
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    disagree strongly         agree strongly  
Question Year project remark 1 2 3 4 5 Total 

2 week 4 4 4 8 7 1 24 

22. Using the workflow 
status in this project gives 
me a better view of our 
group’s progress compared 
to the previous project? 
(Ignore question if you do 
not use workflow). 

1997-98 

3  6 7 9 4 0 26 

96-97 3  13 6 11 14 13 57 
1  3 4 11 12 29 59 
2 week 4 3 4 10 15 18 50 1997-98 
3  10 0 7 16 13 46 
1 full time 7 8 11 4 12 42 
1 part time 2 1 5 3 11 22 
2 full time 10 7 3 9 7 36 

23. I would prefer to find 
the tasks of the project in 
my E-mail box. (instead of 
looking in a table on a 
WWW page). 

1998-99 

2 part time 1 4 4 5 9 23 
96-97 3  4 8 11 23 10 56 

1  4 8 21 11 13 57 
2 week 4 2 6 24 15 3 50 1997-98 
3  7 4 12 15 8 46 
1 full time 2 7 27 5 4 45 
1 part time 0 5 9 2 4 20 
2 full time 3 9 13 10 2 37 

24. I would like to see the 
decisions of the group also 
in the process table / 
Product center of the 
WWW site. 

1998-99 

2 part time 2 5 7 6 1 21 
1996-97 3  7 13 20 14 3 57 
1997-98 1  5 8 22 16 6 57 

2 full time 3 6 17 11 0 37 

25. A visual representation 
of the planning (with icons 
and arrows) would be nice 
(instead of a table). 1998-99 

2 part time 0 0 5 9 8 22 
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Appendix 5: Expert review questionnaire (1997-98A) 
 
 
Name: …………………………………… Date: ………………. 
 
Please circle one of the options. You can use the space between questions for remarks: 
 
January 12th , 1998. Jan van der Veen, Centre for Telematics and Information Technology. 
 
 
1. This workflow environment gives a good overview of the tasks to be performed in a project. 
 
I disagree very much 1 2 3 4 5 I agree very much 
 
Remarks: 
 
 
 
2. This worfklow environment gives a good overview of the progress at a certain moment in a project. 
 
I disagree very much 1 2 3 4 5 I agree very much 
 
Remarks: 
 
 
 
3. This workflow environment is an easy way to access the project deliverables. 
 
I disagree very much 1 2 3 4 5 I agree very much 
 
Remarks: 
 
 
 
4. The icons used in the graphical representation of the workflows are easy to understand. 
 
I disagree very much 1 2 3 4 5 I agree very much 
 
Remarks: 
 
 
 
5. This workflow environment can help instructors to work in an efficient way.  
 
I disagree very much 1 2 3 4 5 I agree very much 
 
Remarks: 
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6. The structuring of the projects by this workflow environment has a positive effect on the quality of 
project based education. 
 
I disagree very much 1 2 3 4 5 I agree very much 
 
Remarks: 
 
 
 
7. The way communication is handled in this workflow environment helps instructors to give feedback.  
 
I disagree very much 1 2 3 4 5 I agree very much 
 
Remarks: 
 
 
 
 
8. The quality of the products made by the groups will be enhanced after the introduction of this 
workflow environment. 
 
I disagree very much 1 2 3 4 5 I agree very much 
 
Remarks: 
 
 
 
 
9.  The way this workflow is represented in a visual graph is to be preferred over the table representation 
as shown in the ISM1 Production Centre. 
 
I disagree very much 1 2 3 4 5 I agree very much 
 
Remarks: 
 
 
 
 
10. If I was to decide on the instrumentation of an educational setting with projects, I would use this 
workflow environment for project management if available. 
 
I disagree very much 1 2 3 4 5 I agree very much 
 
Remarks: 
 
 
 
 
OVERALL REMARKS & POINTS NOT ENCOUNTERED IN THE QUESTIONS: 
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Appendix 6: Expert review details (1997-98A) 
 
Expert 
reviewer 

Date of review Profession Field of expertise 

Reviewer A 13 January 
1998 

Executive director, Maastricht 
MacLuhan Institute 

Educational Science & 
Technology: ICT & problem 
based learning 

Reviewer B 23 January 
1998 

Researcher, Faculty of 
Educational Science & 
Technology 

Educational Science & 
Technology: ICT in curriculum 

Reviewer C 4 February 
1998 

Curriculum advisor, Faculty of 
Management Science & 
Technology 

Educational Science: project 
oriented learning 

Reviewer D 9 February 
1998 

Director of Anaxagoras 
(workflow-consultancy)  

Computer Science: workflow 

Reviewer E 18 February 
1998 

Researcher, Faculty of 
Educational Science & 
Technology 

Educational Science & 
Technology: ICT in education 

Reviewer F 19 February 
1998 

Consultant, Ernst & Young; 
Researcher, Faculty of Electrical 
Engineering 

Computer Science: applications & 
protocols 

 



Appendix 6 

294 

 



 

295 

Appendix 7: Workflow evaluation events (1997-98) 
 
The table below shows a list of events at which the researcher collected comments in relation 
to the use of workflow. The comments collected can be found in Appendix 8. 
  

Date Location Source Topic 
10/Oct/97 INF Computer Science researcher Livelink demo 
16/Oct/97 INF room researcher AIT instructors Livelink demo 
03/Nov/97 INF ISM1 instructors Livelink demo 
19/Nov/97 TO lecture room ISM1 student managers Evaluation Project 1 
19/Nov/97 TO  ISM1 instructors Preparations Project 2 
25/Nov/97 TO ISM1 instructors Preparations & tasks Project 2  
28/Nov/97 TO  ISM1 instructor Workflow specifications 
01/Dec/97 INF room researcher WorkflowPreparations Preparing final workflows 
01/Dec/97 TO  PhD Team Discussion of the experiment 
02/Dec/97 TO lecture room ISM1 lecture Introduction & demo 
08/Dec/97 TO project room Student managers Introduction & demo 
16/Dec/97 TO ISM1 instructors Livelink instruction 
13/Jan/98 Maastricht University Reviewer A Expert review 
14/Jan/98 TO Project rooms Student managers Interview 
23/Jan/98 INF room researcher Reviewer B Expert review 
4/Feb/98 INF Reviewer C Expert review 
9/Feb/98 Anaxagoras building Reviewer D  Expert review & discussion 
18/Feb/98 TO Reviewer E Expert review 
19/Feb/98 INF room researcher Reviewer F Expert review 
8-6-98 TO ISM1 instructor Instructor interview 
9-7-98 TO ISM1 instructor Instructor interview 
15-9-98 TO ISM1 instructor Instructor interview 
1997-98 INF room researcher Researcher Remarks while arranging and 

supporting workflow 
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Appendix 8: Database of workflow comments (1997-98) 
 Score: 1= very negative ...  5= very positive 
 WF = workflow related; LL = Livelink related; ISM = course related 
 ID Source Score Notes WF LL ISM 

 1 researcher 1 The relationship between deliverables in the workpackage and  0 1 0 
 the original task is unclear. 

 2 researcher 2 A view on all deliverables with respect to one task is sometimes  0 1 0 
 needed for comparison. 

 3 researcher 2 The  "relationship" column shows <Manage> for everybody  0 1 0 
 looking into the status, as granting acces to status was only  
 possible through creating a 'manage' supergroup containing all  
 students, instructors and admin. 

 4 researcher 2 The "performer" column of the mainflow shows <None> for all 0 1 0 
  groups, thereby giving no information. This happens when a  
 subflow is active. 

 5 researcher 2 It is not possible to initiate a certain assignment for a list of  0 1 0 
 groups in one action. Copies of the workflow need to be  
 produced, and actors in these copies need to be renamed, before  
 launching each assignment separately. 

 6 researcher 2 Comments made with workflow steps, are not available in next  0 1 0 
 subflows, nor in the main workflow. The comments are local. 

 7 researcher 2 It is not possible to give explicit due dates in steps. This can  0 1 0 
 only be done by using milestones. In education, most milestones 
  for students are absolute, whereas instructors feedback is  
 sometimes absolute, sometimes relative (within 2 days). 

 8 researcher 2 If your browser preferences do not allow cookies, the login  0 1 0 
 procedure fails without notification why. 

 9 researcher 2 After a feedback loop back to a previous step, comments are  0 1 0 
 overwritten during second execution. The previous comments  
 are in the comments field as default, but can thus be changed,  
 erased or overwritten. 

 10 researcher 3 In status the topic-attribute can always be edited, while in most  0 1 0 
 steps it was defined to be read-only. 

 11 researcher 3 Default attachments for all groups would be nice. Now for each  0 1 0 
 flow attachments have to be defined. 

 12 researcher 3 Because Home leads to the ISM-site, and the combobox in the  0 1 0 
 footer has been removed by me, the Logout-procedure cannot  
 be reached anymore. {action: combobox put back in order, with  
 limited list of entries}. 

 13 researcher 2 Many users do not like a program to use cookies that will stay  0 1 0 
 on your machine for weeks. What does this cookie do? 

 14 instructor 4 From the task in the inbox it is nice to have easy access to the  0 1 0 
 deliverables. This cuts out the step by the student assistant  
 moving the deliverable from his Emailbox to a server directory. 

 15 instructor 4 The option to add comments when sending on the workflow is  0 1 0 
 nice. In the rest of the (sub)flow these can be read. 

 16 instructor 1 Instructors not having the client software, are not able to look  1 1 0 
 at the task instructions, or edit these instructions. 
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 ID Source Score Notes WF LL ISM 
 17 instructor 1 It is not possible to adapt the subflows after they have become  1 1 0 
 active. Steps in these subflows that are not yet active / taken  
 should be editable. 

 18 researcher 5 It is easy to adjust a master workflow. Changes in actors can be  0 1 0 
 realised through drag and drop. There is version control. Also  
 adjusted workflows can be saved under another name. 

 19 researcher 4 Adjustments in the mainflow can be made, even when the flow 0 1 0 
 is already active. Active steps are locked for editing (ok). 

 20 instructor 3 When a step becomes active after finishing a previous step, the  0 1 0 
 audit table describes this with 'step ready'. This can easily be  
 misunderstood as 'step completed'.  'Step available' seems more  
 appropriate. 

 21 instructor 3 Some html pages show a blinking goto listbox in the footer  0 1 0 
 section. 

 22 researcher 2 After logging in as admin and performing some steps in a  0 1 0 
 testrun, the visual flow entered Gervedink as being the performer. 

 23 researcher 4 It is nice to have an update option so that work can be done on  0 1 0 
 a task before definitively sending the task on. 

 24 researcher 5 From maintenance viewpoint, as well as with respect to the fact 0 1 0 
  that student computers differ a lot, it is excellent that no  
 specific client software is needed. 

 25 researcher 4 It is fine that files can be previewed inside the browser without  0 1 0 
 opening an application. 

 26 researcher 2 Not all file formats are supported by viewers. 0 1 0 
 Especially the Word'97 format viewer is missed, 
 as many deliverables are in that format. 

 27 researcher 4 For many permission options, the user interface is adjusted.  0 1 0 
 This means that non accessible options are not shown. 

 28 researcher 2 If a task step is taken by a group member, the task is  1 1 0 
 completely out of the inbox of the other group members. 
 Though efficient, colleague instructors may want to see what  
 task steps are active. 

 29 researcher 2 It is confusing that both tasks (in projects) and steps (in  0 1 0 
 workflows) can be used. 

 30 researcher 4 The Livelink architecture can be modified and expanded because 0 1 0 
  of its open object oriented architecture. 

 31 researcher 2 Scripting can be done using a dedicated scripting language. This  0 1 0 
 is going to be replaced by JAVA (ok). 

 32 researcher 3 Livelink offers an integrated Intranet solution. Handy if that is  0 1 0 
 what you are looking for. Not handy if only parts of it are needed. 

 33 researcher 2 Sometimes you want assignments to be done by all group members. 1 1 0 
 Sending a task to a group in workflow means that the first one 
 taking the task thereby removes the task from the tasklist/inbox. 

 34 researcher 2 Technical support is needed for setting up the workflows and  1 0 0 
 administering the database, whereas making a table with tasks can 
 be done by the instructor. Also this support is needed for adaptations. 

 35 researcher 1 The role concept is missing. There is a group concept, but same 0 1 0 
  workflows for different groups cannot be implemented by  
 specifying the actors for a specific instantiation. 



Appendix 8 

299 

 ID Source Score Notes WF LL ISM 
 36 researcher 4 The milestone concept is there in Livelink. This is very nice for 0 1 0 
 educational projects when you want to emphasize major deadlines. 

 37 researcher 1 There is no easy group planning tool for the students. The workflow 1 1 0 
 is too difficult for a one-time implementation. The project task issue 
 option delivers separate tasks without showing task dependencies. 

 38 student manager  2 It is not possible to upload multiple files in one action, for  0 1 0 
  instance the projects homepage.html plus accompanying image  
 files. Also copy and move on multiple files would be nice. 

 39 student manager 2 There are so many ways to send a message, bulletin board, discussions 0 1 0 
  and Email. For the  WMW-group messages will use Email only. 

 40 student manager 2 Apart from the homepage.html, it is not possible to modify the 0 1 0 
  user interface of 1 project. Changing the HTML-files, affect  
 other projects as well. 

 41 student manager 3 Grouping of homepage files and images in one folder would be  0 1 0 
  nice. Now the workbin looks a mess to the users. 

 42 student manager 3 In some instances, like user editing and into project details, 0 1 0 
  you have to click quite often before being ready for the next option. 

 43 student manager  3 For simple text contributions, a simple notepad like text editor  0 1 0 
  would be fine for both input and viewing. 

 44 researcher 4 Branching for parallel steps, and rendez-vous are supported in  0 1 0 
 the workflows. 

 45 researcher 3 When an explicit start date is given this means that the  0 1 0 
 workflow is on hold until that date. The step is not in the inbox 
 even if previous steps are completed. 

 46 researcher 1 Details of non active subflows are invisible through the  0 1 0 
 Web-client. 

 47 researcher 3 For each group, status shows entries for the mainflow and all of  0 1 0 
 its subflows. This is too many entries altogether. 

 48 researcher 2 Only Livelinks workflow components will be used. 0 1 0 
 Pity that group users cannot use the task assignments for their  
 group defined tasks, but the risk of confusion in mixing tasks  
 and steps leads to the choice for workflow. 

 49 instructor 3 The workflow will be used as a project management tool  1 0 0 
 between managers and instructors only. 

 50 instructor 1 To have a fallback scenario, the projects task list per group will  0 0 1 
 be in place as well. This might give confusion as to where to  
 look for tasks. Story will be that the table is for all students,  
 workflow mainly for the managers. 

 52 instructor 2 It is not directly clear how deliverables in the workpackage can  1 1 0 
 be accessed for later use (after the task left the inbox). This is  
 solved by giving all members and instructors access to workflow  
 status  plus attachments. 

 53 researcher 3 For 'werken in projectteams' Thea van der Geest will use  1 0 0 
 Livelink. The groups management will be in charge and will  
 decide how to use which components of Livelink. The role of  
 communication manager will be assigned to a student. 

 54 student manager 3 The visual workflow does not clearly indicate who  0 1 0 
 (students/instructors) is to perform what. 

 55 student manager 2 There is no clear connection between the table and the visual flow. 0 1 0 
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 56 student manager 3 What do red entries mean? 0 1 0 

 57 student manager 2 The distinction between Inbox and Status is not so clear. 1 1 0 
 58 student manager 2 Table and visual flow confuse me. I have chosen to ignore the  0 1 0 
 table. 

 59 student manager 4 Very handy to have oversight and see all the steps. 0 1 0 

 60 student manager 5 Attachments are superhandy ! 1 1 0 
 61 student manager 1 It is impossible to plan ahead and see what future steps look  0 1 0 
 like. Clicking icons does not give me any information like task  

 62 student manager 4 The visual flow is very clear. 1 1 0 

 63 student manager 2 The distinction between Inbox and Status is not so clear. 1 1 0 

 64 student manager 2 Where is what? takes some time to get used to the workflow. 1 1 0 
 65 student manager 2 The task descriptions and the instructions about how to do it,  0 1 0 
 should be very close to each other instead of far apart. For  
 instance in the workflow I find that I have to deliver a scenario, 
 but in the table there is a link to a document containing a  
 paragraph relating to how to make a scenario. 

 66 student manager 5 Especially the attachments option is very handy. 1 1 0 

 67 student manager 3 Where I can find what is somewhat unclear. 0 1 0 
 68 student manager 4 The fact that there are more deadlines, and the fact that it can  0 1 1 
 be seen in the workflow when you are late, makes that we work  
 harder. In the first project we all would be gone at 12.30 now we 
  work on until finished. 

 69 student manager 2 Where do I have to look? Inbox or status? 1 1 0 
 70 student manager 1 Working in advance is difficult now. It is not possible to see  0 1 0 
 what the production phase looks like. 

 71 student manager 2 Logbook and workflow are two lines of management reporting,  0 1 1 
 why not integrate these? Asking her preference: workflow is  
 accessible from home, which is nice especially for logbook like  

 72 student manager 3 At first you have to find your way about inbox and status, now  1 1 0 
 it is clear to me. 

 73 student manager 2 Maybe inbox and status can be integrated. 0 1 0 

 74 student manager 2 We have to do things double (file delivery, management  0 0 1 
 reporting). 

 75 student manager 3 He had already started an electronic diary for himself. Suddenly  0 0 1 
 this week a fixed logbook format is introduced. 

 76 student manager 2 Our group is working real hard and is ahead of the planning.  0 0 1 
 Because instructions are available late, we are always in danger  
 of having to reformat our products sofar. 

 77 student manager 3 Why do we have to transfer our paper storyboard into an  1 0 0 
 electronic format? 

 78 student manager 2 She is very unsure: “I am still not sure if I have all tasks for this 0 0 1 
  week”. 

 79 student manager 2 We have to report in so many ways: management report,  0 0 1 
 logbook and Livelink. I say that the management reports will  
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 80 student manager 4 I like it that there is a dedicated manager tool. 0 0 1 

 81 student manager 4 The workload is spread more evenly over the whole project 0 0 1 

 82 student manager 4 Students have a better overview of what ISM is about. 0 0 1 
 83 student manager 4 More computer awareness and less stress now. 0 0 1 
 84 student manager 2 The link between content and ‘doelgroep’ is not so clear for the 0 0 1 
  students. 

 85 student manager 3 He would like to know more about how manager roles  0 0 1 
 could/should be done. Also in the evaluation and assessment his  
 performance as a manager might play a role, so as to learn  
 more. Also for other roles more reflection on decisions made  
 could be built into the course. 

 86 student manager 3 HTML-role: now 4 people means that this task is relatively light. 0 0 1 
 On my suggestion why he does not let these students collect more 
 content, he tells me he is not aware that his manager task includes that  
 much power. (He was not on the manager instructions session). 

 87 student manager 3 The task instructions and the instructions about how to do it,  0 0 1 
 should be very close to each other instead of far apart. For  
 instance in the workflow I find that I have to deliver a scenario, 
 but in the table there is a link to a document containing a  
 paragraph relating to how to make a scenario. 

 88 student manager 2 Please put instructions on tasks in the Website much earlier.  0 0 1 
 Now it is hard to prepare in advance as a manager. 

 89 student manager 4 The manager role is more fun now, as more organisation has to  0 0 1 
 be done compared to project 1. 

 90 student manager 3 He is interested in management theories and would have liked  0 0 1 
 some instructions about that. 

 91 student manager 4 Project 2 runs smoother, also due to the fact that more often  0 0 1 
 an instructor walks around the project room. 

 92 student manager 4 Manager instructions are very handy. I give them to all group  0 0 1 
 members at the start of the working session. 

 93 student manager 2 Group should have more responsibility on planning their tasks.  0 0 1 
 Some framework though will still be needed. 

 94 student manager 4 Progress is more clear, most of all due to the deadlines  1 0 1 
 introduced. 

 95 student manager 2 Logbook, workflow and management report: 3 lines of reporting 0 0 1 
 is too much. I tell that management reports are no longer required. 
 She thinks that workflow and logbook can be combined as well,  
 otherwise the workflow is only a tool for attachments. 

 96 expert reviewer 4 Overall looks like a handy addition to educational  1 1 0 
 environments. It’s practical value should be proven in practice. 

 97 expert reviewer 2 Logbook and workflow should be related. Both are describing  0 1 1 
 process. 

 98 expert reviewer 2 In status: “How can I see what the task is?” 0 1 0 

 99 expert reviewer 2 Try to couple task, actor and comments, preferably to the  0 1 0 
 milestones. 

 100 expert reviewer 2 Try to use not too many layers and require as little mouse  1 0 0 
 clicking as possible. 
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 101 expert reviewer 4 Looks handy to see the status, and where you are in the whole  1 1 0 
 project. 
 102 expert reviewer 2 Workflow should be more integrated. 1 1 0 

 103 expert reviewer 2 Use warnings after login (‘knipperlicht’) to show that you are  0 1 0 
 late. 
 104 expert reviewer 1 Instructors should be able to make the workflows themselves  1 1 0 
 and fill it with task instructions. Asking a specialist/support  
 person every time is a high treshold. 

 105 expert reviewer 4 The yellow notes in the PDF comment files are nice. 0 0 1 
 106 expert reviewer 4 OK to have access to colleague comment files. 0 1 1 
 107 expert reviewer 3 How about the tone of the commenting. You want to be short  1 0 0 
 and to the point, but at the same time you do not want to be rude. 
 On the other hand too informal might not make clear what you want. 

 108 expert reviewer 2 In the visual workflows the tasks are defined in an unclear way.  0 1 0 
 The icon label tells me nothing about the task. 

 109 expert reviewer 2 The Table Column “Relationship” with only “Manage” entries  0 1 0 
 tells me nothing. 

 110 expert reviewer 2 The link between visual flow and table is unclear, how to map  0 1 0 
 an icon on a row? 

 111 expert reviewer 2 The order of the table entries is unclear. 0 1 0 

 112 expert reviewer 1 It is not clear what I have to do, I see the flow, the icons and  0 1 0 
 the table but task instructions can not be found. 

 113 expert reviewer 3 Comments and important attributes like the topic of the  0 1 0 
 project should be more in the heading sections of the page. 

 114 expert reviewer 2 Launching of relevant applications should be an option, so that  1 1 0 
 process and process management are close together. 

 115 expert reviewer 2 The focus of the active step in the visual flow is not very clear, 0 1 0 
 partly because the color green is also used in the arrows. You  
 don’t see in one glance where you are. 

 116 expert reviewer 3 The topline (showing ‘status’ or ‘inbox’) and the iconmenu  0 1 0 
 should change position, as now the topline contains info on the  
 section, then comes navigation, followed by the section. 

 117 expert reviewer 1 The presentation of information prevents you from seeing fast  0 1 0 
 what is the matter and where am I? 

 118 expert reviewer 3 What does a red entry mean in the workflow status table? 1 1 0 

 119 expert reviewer 4 Audit trail info can and should be used when reflecting and  1 0 1 
 evaluating planning performance of a group or manager. 

 120 expert reviewer 2 Instructor interface should be very clear, low treshold, and very  0 1 0 
 explicit. Now instructor can loose overview. Instructors do not  
 use this tool every day. 

 122 expert reviewer 2 There is some tension between the goal of project based  1 0 0 
 learning, that is to put responsibility in the hands of students,  
 and the way workflow limits this freedom. 

 123 expert reviewer 2 Applicability of workflow can possibly be found in the first  1 0 0 
 years of the studies. It is not suitable to use for senior students. 
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 124 expert reviewer 2 When looking into a workflow with Status=’Milestone Late’ I  0 1 0 
 get a tremendous amount of information.  I just want to know  
 what the trouble is, or what I have to do. 

 125 expert reviewer 2 In Status I have to do a lot of scrolling to get to the deliverables. 0 1 0 
 126 expert reviewer 2 What do the Performer and Relationship columns in the Status mean? 0 1 0 
 127 expert reviewer 2 In Status the table and visual flow are not related. 0 1 0 
 128 expert reviewer 2 Inbox and Status should be integrated. 1 1 0 
 129 expert reviewer 2 Now I have to do so many steps before being ready (for each  0 1 0 
 group: open flow, scroll down, open deliverable, make feedback  
 deliverable, upload feedback file, close flow). 

 130 expert reviewer 2 I want to click on an icon and then perform the task. 0 1 0 
 131 expert reviewer 2 All the time a list of groups to work on should be visible in a  0 1 0 
 column, clicking on a group should immediately give me the  
 work in the other part of the screen. 

 132 expert reviewer 2 Something like this can be useful, but there is need for another  1 1 0 
 interface that more directly relates to the tasks. 

 134 expert reviewer 2 Default, the status information should be visible to all actors  0 1 0 
 involved. Now only the manager has access. 

 135 expert reviewer 2 Finishing a task and sending the flow on should be one action.  0 1 0 
 Now the upload of a deliverable and sending on are two separate  

 136 expert reviewer 1 Task overview is hindered by the fact that names are shown,  0 1 0 
 rather than task names. 

 137 expert reviewer 3 Progress control only works if the "virtual project" is kept  1 0 0 
 uptodate with the "real project". 

 138 expert reviewer 2 User interface tailorability would be nice, especially if  0 1 0 
 implemented through a sort of designer so that you do not have 
  to dive into HTML and scripting code. 

 139 instructor 5 Workflow experiment in project 2 was a success. Nice overview 1 0 1 
  of three design deliverables and instructor comments. 

 140 instructor 1 Project 3 workflow experiment failed, as for each group there  0 0 1 
 were 4 active workflows with 9 deliverables that needed  
 commenting. We lost overview and could not handle that many 

 141 instructor 1 With so many deliverables in project 3 the tasklist was  0 1 0 
 sometimes quite long. In this list it was hard to see how a group  
 was doing and which tasks are to be worked on first. 

 142 instructor 1 In some project 3 flows several student and instructor tasks were 1 0 1 
 active at the same time. This did not improve the status overview. 

 143 instructor 2 The video product procedure is cumbersome as this product is  0 0 1 
 also commented upon by a colleague. For this product and  
 feedback are handled outside Livelink. 

 144 instructor 2 At login Enter does not work. One has to click on the login  0 1 0 
 button. 

 145 instructor 2 In the tasklist there are two hyperlinks that both allow  0 1 0 
 accessing the workpackage. This is confusing. 

 146 instructor 2 Meaning of the icons is not straightforward. 0 1 0 
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 147 instructor 2 In the tasklist it is not so easy to see which tasks belong  0 1 0 
 together. Some sorting options per task or per group would help. 

 148 instructor 2 After uploading a comment file, I have to click SendOn. This  0 1 0 
 extra step can be deleted. 

 149 instructor 5 It is positive that deliverables and comments are archived. No  1 0 0 
 longer discussions about deliverables that were not really send  
 in. Also one can refer to comments given earlier. 

 150 instructor 2 Workflow forces me to choose ok or not ok, whereas often it is 1 0 0 
  not so black/white. I missed the discussion. If  you already give  
 an ok, your comments will have less effect. 

 151 instructor 2 Some deliverables are hard to deal with electronically, 1 0 0 
 for instance the prototype brochure. I prefer a proof print to be 
  discussed over an electronic version of the product. 

 152 instructor 2 Whatever solution we choose for managing deliverables and  1 0 0 
 comments, it should be easy to learn. 

 153 instructor 4 Things are better organised this year. Although there is still  0 0 1 
 stress now and then, this is handled more relaxed from both  
 sides (instructors and students). 

 154 instructor 4 Last year students were supposed to find out things mostly by  0 0 1 
 themselves. This was sometimes not realistic. 

 155 instructor 4 This year the manager was able to manage the group better.  0 0 1 
 Last year the manager was more of a troubleshooter. Groups  
 have worked more as a team and they have learned a lot. 

 156 instructor 4 This year we had less technical problems with the PC's  0 0 1 
 compared to the previous MAC's that were not equipped well to 
  run the large software packages needed. 

 157 instructor 2 The theory level of the course is higher now, but improvements 0 0 1 
 are still possible. Students should also use more theory in what  
 they are working as teams. 

 158 expert reviewer 1 The question is  how much initiative is left to the students, as  1 0 0 
 this is a feature of project based education. 

 159 expert reviewer 1 Tension between management feedback by the instructor and  1 0 0 
 self management initiative by the project group. Management  
 feedbak to the group can improve in this way, self management  
 by the project group can deteriorate. 

 160 expert reviewer 3 Enhancement of product quality also depends on the degree of  1 0 0 
 specification of the feedback of the instructor. 

 161 expert reviewer 4 Workflow can be useful especially in the 1st year , in rather  1 0 1 
 structured projects like at the Department of Educational  
 Science and Technology. 

 162 expert reviewer 1 In business efficiency is the primary goal. In education learning  1 0 0 
 effectiveness is the main goal. 

 163 expert reviewer 2 The contract between an educational enterprise and the student  1 0 0 
 is looser and more tacit, compared to business. This brings a  
 high level of negotiation related to milestones. 

 164 expert reviewer 1 In education the same task can go to a number of groups,  0 1 0 
 whereas in business each task is carried out once. 

 165 expert reviewer 3 In traditional education processes within a course are mostly  1 0 0 
 carried out at the same time for all groups. In business workflow 
  instances of a workflow will be initiated at any time. 
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 166 expert reviewer 2 The number of roles at the course level is quite small (student,  1 0 0 
 group, instructor). In business more roles can be involved in  
 completion of a flow, depending on the nature of the process. 

 167 expert reviewer 4 The design of workflows can help redesign processes. 1 0 0 
 168 expert reviewer 3 Performance assessment in business and in education is often  1 0 0 
 based on end products, with no linkage to process performance. 

 169 expert reviewer 4 Performance monitoring can supply data to support reflection on 1 0 0 
 process execution, enabling actors to perform better in the future. 

 170 expert reviewer 3 When designing workflow it is important to have the right  1 0 0 
 balance between detailing and self-management. 

 171 expert reviewer 4 The monitoring of process results in audit data, which can help  1 0 0 
 in assessment, coaching and in granting outstanding performers. 

 172 expert reviewer 2 Actors need to know what is being monitored, otherwise monitoring 1 0 0 
 will have negative effects because of people feeling insecure. 

 173 expert reviewer 1 Adaptability of workflows is needed. 1 0 0 
 176 instructor 2 Workflow scheme is not so clear to me. The list of deliverables  0 1 0 
 is ordered alfabetically is not user friendly. 

 177 instructor 2 A global idea about team progress is sufficient when preparing  1 0 0 
 lectures. 

 178 instructor 1 I do not like the business like look and feel. In education it is  1 1 0 
 not a big problem if groups are sometimes late, as long as they  
 finish in time at the end. 

 179 instructor 2 Discussion and reflection during live conversation is much faster 1 0 0 
 and more subtle  than online. It also gives you an impression of 
 who is participating in a group. And face to face meetings help  
 with motivating students. 

 180 instructor 4 The advantage of electronic submission of opinions is that the  1 0 0 
 quality can be higher because of spending more thoughts on the  
 item before giving an opinion. Also the comments and conclusions  
 can be retrieved. 

 181 instructor 3 Because Betty Collis has withdrawn, there is a change in tone of 0 0 1 
 feedback. She also put a lot of energy and time in this course  
 and in commenting student work. Now we have to find a new  
 balance between available time and course related tasks. 

 182 instructor 4 The task division by the instructors has improved compared to  0 0 1 
 last year when sometimes instructors gave opposite feedback  
 comments to the teams. 

 183 instructor 2 The theory component of the course should be improved more  0 0 1 
 than we already did. 

 184 instructor 1 Groups should be more responsible for planning their own work. 0 0 1 
  It would be nice if the manager of each group would have a  
 planning tool to support this task. 

 185 instructor 5 Managers now start and end group sessions with a briefing and  0 0 1 
 debriefing to support their own planning. 

 186 instructor 2 As my instructor task did not involve deliverables that were  1 0 0 
 handed in via the workflow tool, I did not look much into the status. 

 187 instructor 2 Due to time pressure I checked the project 3 "logbook  1 0 0 
 workflow" only now and then at the start of project 3. The  
 logbook is also mainly the responsibility of the group, and  
 therefore a somewhat private area. 
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 188 instructor 2 Writing electronic feedback takes more time than oral  1 0 0 
 feedback, you have to be careful to ensure that the message is  
 clear to the receiver. For some instructors finding the right  
 words is a big effort. 

 189 instructor 2 If you do not use the tool often, finding your way in Livelink is  0 1 0 
 not so easy. 

 190 instructor 2 Only electronic feedback is not helping student motivation. 1 0 0 

 191 instructor 2 In the 98/99 edition of the course the Javascript programming  0 0 1 
 will be moved from project 1 to project 2, as this was too much  
 at once for students with limited computer skills. 

 192 instructor 2 Because of the team specialist roles some students lacked basic skills 0 0 1 
 in the end. In the first project of 98/99 students will start working   
 in pairs, to ensure that they all acquire proper basic HTML skills. 

 193 instructor 2 A 1-week cycle is very short for delivering and commenting.  1 0 1 
 Instructions for 98/99 projects will be launched in 2-week cycles 
 instead of 1-week cycles. In the 2-week cycle, there will be one 
 face-to-face feedback moment (also for motivational reasons)  
 and one electronic delivery moment. 

 194 instructor 2 Putting together feedback on video design documents and  0 0 1 
 products is complicates as three people are involved. 

 195 instructor 2 The teacher support should diminish during the year, from  0 0 1 
 project 1 > project 3. Also a bit less prestructuring could help  
 on this issue, with the result that project management by the  
 group itself will become more important. 

 196 instructor 2 Linking theory and practise even more is desirable. 0 0 1 
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Appendix 9: AIT online student questionnaire (1997-98) 
 

REMARK-1: The online questionnaire of 1997-98 is shown. The 1996-97 and 1998-99 
questionnaires used the same questions, with a few exceptions. In 1996-97 questions 43 & 44 
were not in the questionnaire. The questions that were only in the 1998-99 questionnaire are 
given at the end of this appendix: Questions 50-52.  
 
REMARK-2: The same 5-point scale and remark field was used for each of the following 
questions but is only shown for Question 1 and not repeated unless the question was having a 
different format. 

 
 

Evaluation Center 
Welcome at the evaluation form of the AIT course. In the evaluation phase of this 
course, you are kindly requested to fill out and send this electronic evaluation form. 
Your scores will be processed and the results are graphically displayed here from May 
15,1998, on.  

Please answer every question by pushing one of the buttons labelled with 1 to 5. For 
each question you can add your comments and/or questions by clicking in the text 
areas and typing your text. If you want, you could also fill in your name and e-mail 
address, but of course you don't have to.  

You can always alter your choice by pushing another button or clear the whole form 
by pushing the "Clear the evaluation form" button at the bottom of this page.  

To send the form, push the "Send the evaluation form" button at the bottom of this 
page. Please send it just once! Only forms filled out by AIT student will be 
considered.  
 

Name:

Email:

Orientation phase 
1. The home page was useful as a starting point. 

disagree strongly  agree strongly  

Remarks:  
 

http://www.cs.utwente.nl/~vdveenj/ait98/results98.html
http://wwwedu.cs.utwente.nl/~aitnlpbg
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2. Getting in contact with the foreign group members was laborious. 
3. The distribution of the topics/tasks among the local group members went off 
laborious. 
4. The distribution of the topics/tasks among the international group members went off 
laborious. 
5. The communication between the group members on local level in this phase was 
sufficient. 
6. The communication between group members on international level was sufficient. 
At the end of the orientation phase two products have been delivered, the introduction 
page on WWW (with photographs, statements and links) and a workplan for the 
execution phase.  
7. The quality of the introduction page of your group was high. 
8. The influence of the international co-operation on the quality of the introduction 
page of your group was positive. 
9. The quality of the workplan for the execution phase was high. 
10. The influence of the international co-operation on the quality of the workplan for 
the execution phase was positive. 
11. The working arrangements with the foreign group members were easy to agree 
upon. 
12. The video conferences were useful for setting up the co-operation. 
13. The (technical) quality of the video conferences was good. 
14. The total time spent in the course in the orientation phase in hours was at least: 

 

Execution phase 
15. The search engines yielded satisfying results. 
16. The workspaces were a useful platform for group archiving. 
17. The communication between the group members on local level in the execution 
phase was sufficient. 
18. The communication between group members on international level was sufficient. 
19. The efforts of each individual group member (local level) on the project work were 
comparable. 
20. The efforts of the foreign counterpart compared to our efforts were much more. 
21. The internet relay chat was useful in the international co-operation. 
22. Every member in my group took care of his/her specialist task. 
At the end of the execution phase a set of pages on WWW has been delivered.  
23. The quality of the WWW document of your group is high. 
24. The international co-operation decreases the quality of the WWW document of our 
group. 
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25. The total time spent in the course in the execution phase (use logbook!) in hours 
was at least: 

 
 
Presentation phase 
26. The total time spent in the course in the presentation phase (use logbook!) in hours 
was at least: 

 
27. The estimated time from now on to prepare for the presentation in hours is at least: 

 
General questions 
28. My motivation for applying information technology in practice has been increased. 
29. By the international contacts my ability of using English has been increased. 
30. My insight in the possibilities of the application of e-mail has been increased. 
31. The work in an international group contributed to these insights. 
32. My insight in the limitations of the application of e-mail has been increased. 
33. The work in an international group contributed to these insights. 
34. My insight in the possibilities of international co-operation has been increased. 
35. The work in an international group contributed to these insights. 
36. My insight in the limitations of international co-operation has been increased. 
37. The work in an international group contributed to these insights. 
38. My insight in the problems of working in a complex social organisation (people 
from abroad, of another age, with another social background, with other interests) has 
been increased. 
39. The work in an international group contributed to these insights. 
40. My insight in the problems of working in a complex technical organisation 
(electronic contacts, time delay, limited communication channels, technical failures) 
has been increased. 
41. The work in an international group contributed to these insights. 
42. The product center is a useful format for our products. 
43. The workflow helps in controlling our groups' progress. 
44. The specialist discussions help getting answers to questions. 
  

Project as a whole 
45. The contacts with the tutor were satisfactory: 
46. I am satisfied with the learning effect of the project work. 
47. The work in an international group contributed to my satisfaction. 
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48. The course is relevant for my study. 
49. The use of internationally composed project groups is relevant for the study. 
 

 
 

 
Last modified: April 29th, 1998  
Toine Andernach <andernach@rulfsw.LeidenUniv.nl>   
Jan van der Veen <jan.veen@cs.utwente.nl>  
Nico van Diepen <nvdiepen@cs.utwente.nl>  

 
 
The following questions were in the 1998-99 student questionnaire only: 

 
50. The audio quality of the video conferences was good.  
51. The video quality of the video conferences was good.   
52. Which tasks were performed during the first and second videosessions?  
   

Task 1st session 
% of time 

2nd session 
% of time 

Social talk % % 

Discuss how to work and communicate % % 

Talking about the topic % % 

Dividing topics and tasks % % 

Handling of the technique % % 

Other items % % 
Totals 100% 100% 
 

 
 
 

mailto:andernach@rulfsw.LeidenUniv.nl
mailto: jan.veen@cs.utwente.nl
mailto:nvdiepen@cs.utwente.nl
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Appendix 10: Frequency tables AIT evaluation student questionnaires 
 
Orientation phase questions Year Subgroup 1 2 3 4 5 Total 

Dutch 2 12 9 17 3 43 1996-97
Finnish 0 0 1 4 2 7 
Dutch 1 12 10 22 4 49 1997-98
Finnish 1 6 12 9 8 36 
Dutch 2 4 10 15 2 33 

1. The home page was useful as a starting 
point. 
1=disagree strongly, 5=agree strongly 

1998-99
Finnish 3 2 3 6 5 19 
Dutch 4 6 6 14 12 42 1996-97
Finnish 1 1 3 2 0 7 
Dutch 3 7 14 22 3 49 1997-98
Finnish 2 13 12 7 2 36 
Dutch 2 6 4 13 8 33 

2. Getting in contact with the foreign group 
members was laborious. 
1=disagree strongly, 5=agree strongly 

1998-99
Finnish 2 8 7 1 1 19 
Dutch 1 12 18 7 5 43 1996-97
Finnish 1 1 3 2 0 7 
Dutch 12 15 15 6 1 49 1997-98
Finnish 4 5 9 11 7 36 
Dutch 9 13 2 6 3 33 

3. The distribution of the topics/tasks 
among the local group members went off 
laborious. 
1=disagree strongly, 5=agree strongly 

1998-99
Finnish 1 2 3 11 2 19 
Dutch 9 5 7 10 12 43 1996-97
Finnish 1 2 3 1 0 7 
Dutch 5 15 19 7 2 48 1997-98
Finnish 4 10 10 7 4 35 
Dutch 2 8 8 7 8 33 

4. The distribution of the topics/tasks 
among the international group members 
went off laborious. 
1=disagree strongly, 5=agree strongly 

1998-99
Finnish 3 0 8 5 3 19 
Dutch 1 2 7 20 13 43 1996-97
Finnish 0 0 1 4 2 7 
Dutch 0 1 4 13 31 49 1997-98
Finnish 0 3 5 20 8 36 
Dutch 0 1 2 7 22 32 

5. The communication between the group 
members on local level in this phase was 
sufficient. 
1=disagree strongly, 5=agree strongly 

1998-99
Finnish 2 3 3 8 3 19 
Dutch 21 13 5 3 1 43 1996-97
Finnish 1 2 1 2 1 7 
Dutch 6 17 16 10 0 49 1997-98
Finnish 1 6 12 15 2 36 
Dutch 6 14 5 7 1 33 

6. The communication between group 
members on international level was 
sufficient. 
1=disagree strongly, 5=agree strongly 

1998-99
Finnish 2 3 9 5 0 19 
Dutch 2 4 9 19 9 43 1996-97
Finnish 0 0 2 4 1 7 
Dutch 0 1 15 22 11 49 1997-98
Finnish 0 6 12 12 6 36 
Dutch 0 3 10 10 10 33 

7. The quality of the introduction page of 
your group was high. 
1=disagree strongly, 5=agree strongly 

1998-99
Finnish 0 5 4 8 2 19 
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Orientation phase questions - continued Year Subgroup 1 2 3 4 5 Total 
Dutch 24 8 10 1 0 43 1996-97
Finnish 0 0 1 5 1 7 
Dutch 16 18 10 5 0 49 1997-98
Finnish 0 3 14 14 5 36 
Dutch 8 11 7 6 0 32 

8. The influence of the international co-
operation on the quality of the introduction 
page of your group was positive. 
1=disagree strongly, 5=agree strongly 

1998-99
Finnish 0 2 14 1 2 19 
Dutch 1 14 15 10 3 43 1996-97
Finnish 0 2 3 1 1 7 
Dutch 0 7 14 22 6 49 1997-98
Finnish 2 4 20 10 0 36 
Dutch 0 4 15 11 3 33 

9. The quality of the workplan for the 
execution phase was high. 
1=disagree strongly, 5=agree strongly 

1998-99
Finnish 0 8 7 2 2 19 
Dutch 20 11 10 1 1 43 1996-97
Finnish 0 1 2 3 1 7 
Dutch 20 9 11 7 2 49 1997-98
Finnish 0 5 16 11 2 34 
Dutch 12 13 7 1 0 33 

10. The influence of the international co-
operation on the quality of the workplan for 
the execution phase was positive. 
1=disagree strongly, 5=agree strongly 

1998-99
Finnish 0 6 8 4 1 19 
Dutch 14 6 12 9 2 43 1996-97
Finnish 0 2 1 2 2 7 
Dutch 1 6 20 15 7 49 1997-98
Finnish 0 6 12 14 3 35 
Dutch 2 6 6 12 6 32 

11. The working arrangements with the 
foreign group members were easy to agree 
upon. 
1=disagree strongly, 5=agree strongly 

1998-99
Finnish 2 3 2 8 4 19 
Dutch 7 12 11 10 3 43 1996-97
Finnish 0 3 2 1 1 7 
Dutch 4 14 14 14 3 49 1997-98
Finnish 2 6 8 11 8 35 
Dutch 6 10 9 7 1 33 

12. The video conferences were useful for 
setting up the co-operation. 
1=disagree strongly, 5=agree strongly 

1998-99
Finnish 2 5 5 2 5 19 
Dutch 1 6 6 24 6 43 1996-97
Finnish 1 1 2 3 0 7 
Dutch 2 14 8 18 7 49 1997-98
Finnish 0 5 9 20 1 35 
Dutch 0 1 7 16 9 33 

13. The (technical) quality of the video 
conference was good. 
1=disagree strongly, 5=agree strongly 

1998-99
Finnish 1 2 3 10 2 18 
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Execution phase questions Year Subgroup 1 2 3 4 5 Total 

Dutch 1 6 15 14 7 43 1996-97
Finnish 0 1 2 3 1 7 
Dutch 2 6 8 19 14 49 1997-98
Finnish 1 9 12 9 3 34 
Dutch 3 5 8 13 4 33 

15. The search engines yielded satisfying 
results. 
1=disagree strongly, 5=agree strongly 

1998-99
Finnish 2 7 4 4 2 19 
Dutch 21 15 3 3 0 42 1996-97
Finnish 3 1 0 2 1 7 
Dutch 3 7 13 13 13 49 1997-98
Finnish 1 6 9 14 4 34 
Dutch 6 0 7 9 11 33 

16. The workspaces were a useful platform 
for group archiving. 
1=disagree strongly, 5=agree strongly 
  1996-97: newsgroup  
  1997-98: Livelink workspace 
  1998-99: BSCW workspace 1998-99

Finnish 0 3 6 6 4 19 
Dutch 0 2 4 23 13 42 1996-97
Finnish 0 0 2 3 2 7 
Dutch 0 0 1 16 32 49 1997-98
Finnish 0 5 6 15 9 35 
Dutch 0 1 5 8 19 33 

17. The communication between the group 
members on local level in the execution 
phase was sufficient. 
1=disagree strongly, 5=agree strongly 

1998-99
Finnish 2 2 8 5 2 19 
Dutch 22 12 5 3 1 43 1996-97
Finnish 0 1 2 4 0 7 
Dutch 7 13 21 7 1 49 1997-98
Finnish 1 6 10 15 3 35 
Dutch 7 12 9 4 1 33 

18. The communication between group 
members on international level was 
sufficient. 
1=disagree strongly, 5=agree strongly 

1998-99
Finnish 2 6 9 2 0 19 
Dutch 2 6 7 20 8 43 1996-97
Finnish 1 0 4 2 0 7 
Dutch 3 5 8 22 11 49 1997-98
Finnish 0 2 19 12 2 35 
Dutch 0 1 7 18 7 33 

19. The efforts of each individual group 
member (local level) on the project work 
were comparable. 
1=disagree strongly, 5=agree strongly 

1998-99
Finnish 2 4 5 5 3 19 
Dutch 34 6 2 0 0 42 1996-97
Finnish 0 1 2 2 2 7 
Dutch 37 7 5 0 0 49 1997-98
Finnish 1 3 22 5 4 35 
Dutch 22 9 1 0 0 32 

20. The efforts of the foreign counterpart 
compared to our efforts were much more. 
1=disagree strongly, 5=agree strongly 

1998-99
Finnish 0 3 7 4 5 19 
Dutch 5 10 9 10 9 43 1996-97
Finnish 1 0 2 0 4 7 
Dutch 6 2 8 12 20 48 1997-98
Finnish 2 4 9 7 13 35 
Dutch 8 3 3 3 8 25 

21. The internet relay chat was useful in the 
international co-operation. 
1=disagree strongly, 5=agree strongly 

1998-99
Finnish 2 1 2 0 1 6 
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Execution phase questions - continued Year Subgroup 1 2 3 4 5 Total 
Dutch 4 5 13 17 4 43 1996-97
Finnish 0 4 0 2 1 7 
Dutch 1 15 13 10 10 49 1997-98
Finnish 0 2 6 10 17 35 
Dutch 0 3 13 10 7 33 

22. Every member in my group took care of 
his/her specialist task. 
1=disagree strongly, 5=agree strongly 

1998-99
Finnish 2 4 5 6 2 19 
Dutch 1 1 3 25 13 43 1996-97
Finnish 0 1 1 3 2 7 
Dutch 0 0 2 22 25 49 1997-98
Finnish 0 3 6 17 8 34 
Dutch 0 2 6 15 9 32 

23. The quality of the WWW document of 
your group is high. 
1=disagree strongly, 5=agree strongly 

1998-99
Finnish 1 4 3 8 3 19 
Dutch 8 7 13 8 7 43 1996-97
Finnish 1 2 1 2 1 7 
Dutch 8 16 12 7 6 49 1997-98
Finnish 9 9 10 5 2 35 
Dutch 5 8 11 9 0 33 

24. The international co-operation decreases 
the quality of the WWW document of our 
group. 
1=disagree strongly, 5=agree strongly 

1998-99
Finnish 6 5 6 1 1 19 

 
Presentation phase & general questions Year Subgroup 1 2 3 4 5 Total 

Dutch 1 2 11 21 8 43 1996-97
Finnish 0 0 2 5 0 7 
Dutch 2 3 16 26 2 49 1997-98
Finnish 0 3 10 15 7 35 
Dutch 3 2 15 11 2 33 

28. My motivation for applying information 
technology in practice has been increased. 
1=disagree strongly, 5=agree strongly 

1998-99
Finnish 0 4 7 3 5 19 
Dutch 13 13 7 8 2 43 1996-97
Finnish 0 1 3 1 2 7 
Dutch 11 7 19 8 4 49 1997-98
Finnish 1 3 10 15 6 35 
Dutch 9 10 10 4 0 33 

29. By the international contacts my ability 
of using English has been increased. 
1=disagree strongly, 5=agree strongly 

1998-99
Finnish 2 1 8 6 1 18 
Dutch 12 9 9 10 3 43 1996-97
Finnish 0 1 2 3 1 7 
Dutch 14 11 16 8 0 49 1997-98
Finnish 1 4 11 12 6 34 
Dutch 11 10 9 3 0 33 

30. My insight in the possibilities of the 
application of e-mail has been increased. 
1=disagree strongly, 5=agree strongly 

1998-99
Finnish 2 2 9 5 1 19 
Dutch 14 11 9 7 1 42 1996-97
Finnish 0 0 3 2 2 7 
Dutch 7 12 19 10 1 49 1997-98
Finnish 0 2 15 15 3 35 
Dutch 9 7 9 7 0 32 

31. The work in an international group 
contributed to these insights. 
1=disagree strongly, 5=agree strongly 

1998-99
Finnish 0 2 10 6 1 19 
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Presentation phase & general questions 
- continued 

Year Subgroup 1 2 3 4 5 Total 

Dutch 7 6 19 9 2 43 1996-97
Finnish 1 0 4 0 2 7 
Dutch 6 10 11 17 4 48 1997-98
Finnish 0 1 23 8 3 35 
Dutch 6 9 11 7 0 33 

32. My insight in the limitations of the 
application of e-mail has been increased. 
1=disagree strongly, 5=agree strongly 

1998-99
Finnish 2 4 11 1 0 18 
Dutch 8 5 17 8 4 42 1996-97
Finnish 0 0 4 2 1 7 
Dutch 7 8 14 14 6 49 1997-98
Finnish 2 4 19 9 1 35 
Dutch 7 9 9 7 1 33 

33. The work in an international group 
contributed to these insights. 
1=disagree strongly, 5=agree strongly 

1998-99
Finnish 0 3 12 3 0 18 
Dutch 7 5 9 15 6 42 1996-97
Finnish 0 0 2 2 3 7 
Dutch 1 4 13 26 5 49 1997-98
Finnish 0 1 12 17 5 35 
Dutch 2 5 11 12 3 33 

34. My insight in the possibilities of 
international co-operation has been 
increased. 
1=disagree strongly, 5=agree strongly 

1998-99
Finnish 0 1 7 10 1 19 
Dutch 4 4 13 12 9 42 1996-97
Finnish 0 0 3 1 3 7 
Dutch 0 3 11 22 13 49 1997-98
Finnish 0 1 13 15 3 32 
Dutch 2 5 11 12 3 33 

35. The work in an international group 
contributed to these insights. 
1=disagree strongly, 5=agree strongly 

1998-99
Finnish 0 0 11 7 1 19 
Dutch 0 3 10 10 19 42 1996-97
Finnish 1 1 3 1 1 7 
Dutch 0 2 11 20 16 49 1997-98
Finnish 3 7 9 11 4 34 
Dutch 2 3 5 15 8 33 

36. My insight in the limitations of 
international co-operation has been 
increased. 
1=disagree strongly, 5=agree strongly 

1998-99
Finnish 1 2 11 3 1 18 
Dutch 0 3 12 9 18 42 1996-97
Finnish 1 1 3 1 1 7 
Dutch 0 1 10 19 19 49 1997-98
Finnish 3 2 14 15 1 35 
Dutch 1 2 8 14 8 33 

37. The work in an international group 
contributed to these insights. 
1=disagree strongly, 5=agree strongly 

1998-99
Finnish 0 0 15 2 2 19 
Dutch 1 3 12 18 8 42 1996-97
Finnish 1 1 3 1 1 7 
Dutch 0 5 9 20 15 49 1997-98
Finnish 3 2 19 11 0 35 
Dutch 2 2 7 18 3 32 

38. My insight in the problems of working 
in a complex social organisation (people 
from abroad, of another age, with another 
social background, with other interests) has 
been increased. 
1=disagree strongly, 5=agree strongly 1998-99

Finnish 0 4 10 3 2 19 
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Presentation phase & general questions 
- continued 

Year Subgroup 1 2 3 4 5 Total 

Dutch 1 4 17 10 11 43 1996-97
Finnish 0 1 3 2 1 7 
Dutch 0 1 12 16 20 49 1997-98
Finnish 3 3 17 10 1 34 
Dutch 2 0 10 16 4 32 

39. The work in an international group 
contributed to these insights. 
1=disagree strongly, 5=agree strongly 

1998-99
Finnish 0 1 10 6 2 19 
Dutch 2 1 10 26 4 43 1996-97
Finnish 0 3 0 3 1 7 
Dutch 0 4 15 25 5 49 1997-98
Finnish 0 2 19 10 4 35 
Dutch 2 2 11 13 4 32 

40. My insight in the problems of working 
in a complex technical organisation 
(electronic contacts, time delay, limited 
communication channels, technical failures) 
has been increased. 
1=disagree strongly, 5=agree strongly 1998-99

Finnish 0 2 9 6 2 19 
Dutch 2 2 21 14 4 43 1996-97
Finnish 0 2 4 0 1 7 
Dutch 2 5 13 19 8 47 1997-98
Finnish 1 5 15 10 4 35 
Dutch 2 3 12 12 3 32 

41. The work in an international group 
contributed to these insights. 
1=disagree strongly, 5=agree strongly 

1998-99
Finnish 0 1 12 2 1 16 
Dutch 10 12 10 9 2 43 1996-97
Finnish 0 0 2 4 1 7 
Dutch 3 8 13 23 2 49 1997-98
Finnish 0 4 7 21 2 34 
Dutch 1 9 9 12 1 32 

42. The product center is a useful format for 
our products. 
1=disagree strongly, 5=agree strongly 

1998-99
Finnish 0 1 5 10 3 19 
Dutch 1 17 11 17 2 48 1997-98
Finnish 2 8 11 11 3 35 
Dutch 4 8 11 9 0 32 

43. The planning page(98-99)/ 
workflow(97-98) helps in controlling our 
groups' progress. 
1=disagree strongly, 5=agree strongly 

1998-99
Finnish 1 4 7 3 3 18 
Dutch 24 11 12 1 0 48 44. The specialist discussions help getting 

answers to questions. 
1=disagree strongly, 5=agree strongly 

1997-98

Finnish 4 6 12 9 3 34 

Dutch 3 4 13 14 9 43 1996-97
Finnish 1 1 3 1 1 7 
Dutch 0 2 9 27 11 49 1997-98
Finnish 0 2 11 17 3 33 
Dutch 1 0 5 17 9 32 

45. The contacts with the instructor were 
satisfactory. 
1=disagree strongly, 5=agree strongly 

1998-99
Finnish 2 7 6 2 1 18 
Dutch 4 6 11 16 5 42 1996-97
Finnish 0 2 0 5 0 7 
Dutch 0 8 17 21 3 49 1997-98
Finnish 1 4 8 20 2 35 
Dutch 1 4 11 14 2 32 

46. I am satisfied with the learning effect of 
the project work. 
1=disagree strongly, 5=agree strongly 

1998-99
Finnish 4 0 4 8 2 18 
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Presentation phase & general questions 
- continued 

Year Subgroup 1 2 3 4 5 Total 

Dutch 16 11 9 3 3 42 1996-97
Finnish 0 1 2 2 2 7 
Dutch 4 17 11 11 6 49 1997-98
Finnish 0 4 8 17 5 34 
Dutch 5 6 12 9 0 32 

47. The work in an international group 
contributed to my satisfaction. 
1=disagree strongly, 5=agree strongly 

1998-99
Finnish 0 1 9 6 2 18 
Dutch 1 2 13 12 15 43 1996-97
Finnish 0 1 1 3 2 7 
Dutch 0 4 10 25 10 49 1997-98
Finnish 3 2 10 15 5 35 
Dutch 1 3 9 17 2 32 

48. The course is relevant for my study. 
1=disagree strongly, 5=agree strongly 

1998-99
Finnish 2 5 3 5 3 18 
Dutch 4 3 5 19 12 43 1996-97
Finnish 0 0 1 4 2 7 
Dutch 0 1 7 29 12 49 1997-98
Finnish 2 0 16 12 5 35 
Dutch 0 0 10 19 3 32 

49. The use of internationally composed 
project groups is relevant for the study. 
1=disagree strongly, 5=agree strongly 

1998-99
Finnish 0 4 5 6 3 18 
Dutch 0 2 6 15 10 33 50. The audio quality of the video 

conferences was good. 
1=disagree strongly, 5=agree strongly 

1998-99

Finnish 1 4 2 7 4 18 

Dutch 2 2 4 15 10 33 51. The video quality of the video 
conference was good. 
1=disagree strongly, 5=agree strongly 

1998-99

Finnish 1 1 6 3 6 17 

 
For results on Question 52  on the 1998-99 video conferencing sessions, see Table 6.17. 
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Appendix 11: Program AIT / Erasmus workshop May 15-16, 1997 
 
Thursday May 15, 1997 
 
9.00 Registration and Coffee  
 
9.30 Opening of the workshop, Cees Terlouw  
 
9.45 Workshop: Web Environments for Project Oriented Courses, Betty Collis  
 
12.30 Lunch  
 
14.00 Introduction to the Applications of Information Technology course, Nico van Diepen & 
Toine Andernach  
 
Tea break  
 
15.15 Evaluation of Applications of Information Technology, Kari Lehtomaki & Jan van der 
Veen  
 
Evening: dinner at the Bastille restaurant 
 
Friday May 16, 1997 
9.00 Workshop: Improving Web Supported Learning Environments, Jan van der Veen 
  
REMARK result may be a checklist (both educational & organisational) for setting up this sort 
of courses.  
 
Coffee break  
 
10.45 Discussion and conclusions  
 
12.00 Lunch  
 
13.30 NETLEARN curriculum development, Lilli Heiskanen  
 
14.45 Erasmus partnerships discussion, Lilli Heiskanen  
 
16.00 Closing of the workshop, Lilli Heiskanen 

http://www.to.utwente.nl/user/ism/collis/home.htm
http://wwwedu.cs.utwente.nl/~aitnlpbg/
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Appendix 12: List of AIT instructors  
 

Instructor Location Coutry 1996-97 1997-98 1998-99 

Instructor A Twente Netherlands    
Instructor B Twente Netherlands  

  

Instructor C Twente Netherlands  
  

Instructor D Twente Netherlands  
  

Instructor E Twente Netherlands   
 

Instructor F Leeuwarden Netherlands    
Instructor G Leeuwarden Netherlands  

  
Instructor H PSPT Finland    
Instructor I PSPT Finland  

  

Instructor J PSPT Finland   
 

Instructor K KAKK Finland  
 

 

Instructor L KAKK Finland  
  

Instructor M KAKK Finland   
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Appendix 13: AIT video conferencing student questionnaire, 1997-98 
 

Questions for the video conferencing sessions Kuopio-
Enschede, March 25, 1998. 
 
As part of the evaluation of the video conferencing sessions we ask you kindly to fill in 
your opinion on the following topics. The questionnaires will be processed anonymously 
and will be used for evaluation and research purposes only.  
 
 
Your group number: …..  
 
Question 1 What do you think of the quality of the video? 

Very poor ❏ ❏ ❏ ❏ ❏ Very good 

 
Question 2 What do you think of the quality of the audio? 

Very poor ❏ ❏ ❏ ❏ ❏ Very good 

 
Question 3 What do you think of the synchronisation of video and audio? 
(synchronisation= audio and video arrive at the same time) 

Very poor ❏ ❏ ❏ ❏ ❏ Very good 

 
Question 4 The technique has negative influence on the discussions. 

No, I disagree very much ❏ ❏ ❏ ❏ ❏ Yes, I agree very much 

 
Question 5 The size of the video is big enough. 

No, I disagree very much ❏ ❏ ❏ ❏ ❏ Yes, I agree very much 

 
Question 6 The quality of the cooperation during the video session was good. 

No, I disagree very much ❏ ❏ ❏ ❏ ❏ Yes, I agree very much 

 
Question 7 The videosession will help cooperation between the international partners 
during the project.  

No, I disagree very much ❏ ❏ ❏ ❏ ❏ Yes, I agree very much 

 
Question 8 Did you take part in the discussions? 

❏ Yes 

❏ No, because ……………………………………………………………………….. 

 
!!!! PLEASE SEE OTHER SIDE FOR THE NEXT QUESTION !!!!! 
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Question 9 Did your group prepare this videosession …. 

❏ Via E-mail 

❏ Via IRC (chat) 

❏ Via the workspace 

❏ By other means, please state how   ………………………………………… 

❏ No, we did not because   …………………………………………………… 

 
Question 10 Do you have experience with video conferencing? 

❏ Yes, please indicate how ………………………………………………………….. 

❏ No 

 
Question 11 The videosession was fun to do. 

No, I disagree very much ❏ ❏ ❏ ❏ ❏ Yes, I agree very much 

 
Question 12 Which tasks were performed? 

Social talk ………% 
Discuss how to work and 
communicate 

 
………% 

Talking about the topic ………% 
Dividing topics and tasks ………% 
Handling of the technique ………% 
Other items ………% 
Total 100  % 

 
 
ADDITIONAL REMARKS: 
 
………………………………………………………………………………………… 
 
………………………………………………………………………………………… 
 
………………………………………………………………………………………… 
 
………………………………………………………………………………………… 
 
………………………………………………………………………………………… 
 
Thanks for filling in this questionnaire ! 



 

325 

 
Appendix 14: Frequency tables AIT video conferencing questionnaires 
 
Frequencies for the AIT video conferencing questionnaires of Appendix 13. Sessions took 
place in week 1 (March 25, 1998) and week 3 (April 8, 1998). 
 
Question Session Subgroup 1 2 3 4 5 Total 

Dutch 3 5 15 26 4 53 Week 1 
Finnish 0 2 15 18 1 36 
Dutch 0 4 10 11 13 38 

1. What do you think of the quality 
of the  video? 
1=very poor, 5=very good  

Week 3 
Finnish 8 2 8 24 7 49 
Dutch 1 12 13 17 9 52 Week 1 
Finnish 0 6 10 13 6 35 
Dutch 1 4 10 14 8 37 

2. What do you think of the quality 
of the  audio? 
1=very poor, 5=very good 

Week 3 
Finnish 2 5 4 26 12 49 
Dutch 2 16 10 20 5 53 

Week 1 
Finnish 0 3 10 17 6 36 
Dutch 1 7 16 10 4 38 

3. What do you think of the 
synchronisation of video and audio? 
(synchronisation = audio and video 
arrive at the same time) 
1=very poor, 5=very good Week 3 

Finnish 6 3 14 15 10 48 
Dutch 11 14 13 14 1 53 Week 1 
Finnish 9 10 12 5 0 36 
Dutch 12 8 11 7 0 38 

4. The technique has negative 
influence on the discussions. 
1=disagree very much, 5=agree very 
much Week 3 

Finnish 8 18 12 11 0 49 
Dutch 1 1 4 26 21 53 Week 1 
Finnish 2 9 7 12 6 36 
Dutch 3 6 8 11 10 38 

5. The size of the video is big 
enough. 
1=disagree very much, 5=agree very 
much Week 3 

Finnish 1 2 4 21 21 49 
Dutch 1 15 19 17 1 53 Week 1 
Finnish 0 2 13 12 8 35 
Dutch 0 4 8 20 6 38 

6. The quality of the cooperation 
during the videosession was good. 
1=disagree very much, 5=agree very 
much Week 3 

Finnish 1 6 11 27 4 49 
Dutch 1 10 11 23 8 53 

Week 1 
Finnish 0 3 9 11 13 36 

Dutch 0 1 7 13 17 38 

7. The videosession will help 
cooperation between the 
international partners during the 
project. 
1=disagree very much, 5=agree very 
much Week 3 

Finnish 2 9 9 24 5 49 
Dutch 44 9    53 Week 1 
Finnish 36 0    36 
Dutch 34 4    38 

8. Did you take part in the 
discussions? 
1=yes, 2=no 
 Week 3 

Finnish 37 12    49 
Dutch 0 0 1 10 41 52 Week 1 
Finnish 2 0 5 5 24 36 
Dutch 16 5 0 9 4 34 

9. Did your group prepare this 
videosession….  1=via Email, 2=via 
chat, 3=via the workspace,  
4=by other means, 5= no Week 3 

Finnish 7 9 1 3 6 26 
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Dutch 6 46    52 10. Do you have experience with 

video conferencing? 
1=yes, 2=no 

Week 1 
Finnish 2 34    36 

Dutch 1 3 8 16 9 37 105. This video conference has more 
value for the project than the first 
video conference. 1=disagree very 
much, 5=agree very much 

Week 3 
Finnish 2 2 1 25 18 48 

Dutch 0 2 10 18 22 52 Week 1 
Finnish 0 1 5 12 17 35 
Dutch 0 1 7 14 14 36 

11. The videosession was fun to do. 
1=disagree very much, 5=agree very 
much 

Week 3 
Finnish 0 2 6 21 19 48 

 
Means and standard deviations showing the results of Question 12 of the questionnaire can be 
found in Table 6.11 and Table 6.17. 

                                                           
5 This question replaced the original Question 10 in the second questionnaire.  
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Appendix 15: BSCW manual for MTO2 students (1998-99) 
 

BSCW-handleiding  Universiteit Twente  
BSCW (Basic Support for Cooperative Work) biedt groepen een gemeenschappelijk archief 
voor documenten en andere files. In deze handleiding worden de meest gebruikte onderdelen 
uitgelegd. De toegang tot een BSCW-archief of workspace is mogelijk via het Internet met een 
browser (Netscape Navigator 3 of Internet Explorer 4 of hoger). De toegang tot de workspace is 
beveiligd met een ‘username’ en ‘password’. Als je voor het eerst inlogt in BSCW werk je in de 
“beginner”-stand (en zie je niet alle iconen). Wil je dat veranderen, klik dan onderaan het 
scherm op ‘Edit Prefs” en maak er “advanced” of “expert” van. 
 

 
 
In dit plaatje kun je zien hoe een BSCW workspace er uit kan zien. Een klik op een 
(onderstreepte) filenaam zorgt er voor dat je de file krijgt. De betekenis van een aantal 
onderdelen van het scherm: 
 

 
Hier is te zien waar je bent. In dit voorbeeld 
kijkt de gebruiker Sprenger naar de inhoud 
van de folder Garfield projects in de 
workspace Projects. 

 
Geeft meer informatie over een folder of een document. 
 
Geeft een overzicht van alle gebruikers van de workspace (studenten en docenten). 
 
Hiermee kunnen één of meer documenten e.d. tegelijk worden geselecteerd, als deze 
bijvoorbeeld allemaal moeten worden verwijderd. 
 
Een klik op de onderstreepte tekst hiernaast brengt je naar een World Wide Web adres. 
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Iemand heeft een document aangepast. Een klik geeft een overzicht van aanpassingen. 
 
Er is iets veranderd in de folder. Een klik op het handje en je krijgt een lijst. 
 
Iemand heeft een document gelezen. Een klik geeft de lijst met lezers. 
 

Prullebak. Na het verwijderen van een document uit de workspace, kun je het hier nog 
terugvinden, en zonodig definitief verwijderen (mits je de eigenaar van het document 
bent) of terugzetten. 
 

Toevoegen van een nieuw document. Klik vervolgens op de ‘Browse’-knop en 
selecteer een file die je in wilt ‘sturen’. Let er op dat je bestandstype van 

HTML-bestanden op alle bestanden (*.*) zet. Kies bij MIME-type voor bijvoorbeeld MS-Word, 
HTML of een ander type. Is je file niet gecodeerd, dan kun je “Encoding” negeren. Kies een ook 
voor anderen duidelijke naam voor de file (dit hoeft niet de filenaam te zijn).  
 

Toevoegen van een nieuwe folder (vergelijkbaar met pc-subdirectory). Kies 
een naam die duidelijk maakt wat er in die folder komt. 

 
Toevoegen van een interessant WWW-adres. 
 
Toevoegen van een discussiebijdrage. Geef een duidelijk onderwerp (subject) 
op en kies een geschikt type voor de aard van je bijdrage (pro, con, article .. ) 

 
Verwijderen van één of meer documenten, www-adressen, discussiebijdragen 
of folders. 
 
Jouw lijst met informatie over wat er in de workspace is gebeurd,  
wordt geleegd. Er wordt een nieuwe lijst gestart.  

 
Klik op HELP rechtsboven en je wordt verbonden met de Help van BSCW. 
Hier is een uitgebreide handleiding beschikbaar. 
 

 
Document-acties (zie online Help). 

 
Afspraken over het werken met BSCW 
Maak binnen de groep afspraken hoe de workspace wordt gebruikt:  
�� Verdeel de workspace in folders met duidelijke titels als “Notulen”, “Ontwerpdocumenten”, 

“Discussie”, “Ingeleverd werk” of op een andere manier die door elk groepslid wordt 
begrepen.  

�� Je kunt folders binnen folders maken, maar doe dit niet teveel anders verandert je 
workspace al snel in een doolhof.  

�� Spreek af wanneer zaken klaar en in het groepsarchief ingeleverd zijn. Je groepsleden 
weten dan wanneer ze moeten kijken. Overleg of je de reakties in BSCW zet of dat je op 
een bijeenkomst overlegt.  

�� Werk je met meer mensen aan hetzelfde document, spreek dan een volgorde af.  

Problemen met BSCW 
�� Sommige (oudere) versies van browsers werken niet goed bij het insturen van 

documenten. Dit kun je controleren door op ADD DOC te klikken, zie je dan geen ‘Browse’-
knop dan is jouw browser niet in staat files in te sturen. Zorg dat je een nieuwe browser 
installeert.  

�� Heb je technische problemen met BSCW of ben je het wachtwoord vergeten, stuur dan Email aan: 
CIV-EDUC.admin@civ.utwente.nl  
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Enquête MTO II

MTO II is een nieuw vak. Wij willen graag weten of de veranderingen die wij hebben ingevoerd,
effectief zijn. Wil je daarom deze vragenlijst invullen?

Invulinstructie Invulvoorbeelden:
- Invullen met een potlood (HB), zwarte (eventueel blauwe) viltstift, balpen of pen. 1 FOUT FOUT FOUT GOED

- Maak een gekozen vlakje tussen haakjes (hokje) goed zwart (zie de voorbeelden hiernaast)

- Een invulling ongedaan maken (alleen bij potlood): goed gummen (niet d.m.v. een kruisje of streep)

- Vragen met een zgn. schaal (zie voorbeeld 2): kies 1 van de invulmogelijkheden die variëren van 2 Leest u veel romans?
het ene uiterste tot het andere. De eindpunten zijn aangegeven. weinig veel

Algemeen
1. Jaar van inschrijving: 1996 1995 1994 1993 of eerder

2. Projectgroepnummer: ......................................................

3. Mijn projectgroep bestaat uit: 6 personen 5 personen 4 of minder personen

4. Welke werkvorm draagt het meest bij aan het doel "kennis verwerven":

a. individuele voorbereiding op leestoets: meest belangrijk minst belangrijk

b. groepsdiscussie in projectgroep: meest belangrijk minst belangrijk

c. werkcollege o.l.v. docent: meest belangrijk minst belangrijk

d. website meest belangrijk minst belangrijk

5. Welke werkvorm draagt het meest bij aan het doel "inzicht verwerven":

a. individuele voorbereiding op leestoets: meest belangrijk minst belangrijk

b. groepsdiscussie in projectgroep: meest belangrijk minst belangrijk

c. werkcollege o.l.v. docent: meest belangrijk minst belangrijk

d. website meest belangrijk minst belangrijk

6. Welke werkvorm draagt het meest bij aan het doel "kennis toepassen":

a. individuele voorbereiding op leestoets: meest belangrijk minst belangrijk

b. groepsdiscussie in projectgroep: meest belangrijk minst belangrijk

c. werkcollege o.l.v. docent: meest belangrijk minst belangrijk

d. website meest belangrijk minst belangrijk

7. Geef in een paar woorden weer wat het belangrijkste is dat je tot nu toe van het vak MTO II geleerd hebt:

.......................................................................................................................................................................................................................................

.......................................................................................................................................................................................................................................

8. Ik vind de opzet met opdrachten effectief: mee eens niet mee eens

9. Wat vond je van de moeilijkheidsgraad van de opdrachten tot nu toe?

a. opdracht I: makkelijk moeilijk

b. opdracht II: makkelijk moeilijk

10. Ik doe actief mee aan de werkcolleges: mee eens niet mee eens

11. Ik heb het idee dat ik veel leer van de werkcolleges: mee eens niet mee eens

12. Ik kom goed voorbereid op het werkcollege: mee eens niet mee eens

13. Zonder leestoets zou ik moeite hebben bij te blijven: mee eens niet mee eens

14. Ik vind de sanctie bij de leestoets (niet halen is geen studiepunten) redelijk: mee eens niet mee eens

15. Het boek van Daft geeft voldoende begrippenkader als basis voor de cases: mee eens niet mee eens

16. Het boek van Daft is relevant voor de cases en opdrachten: mee eens niet mee eens

17. Ik heb behoefte aan meer uitleg van de docenten (bv. op een hoorcollege): mee eens niet mee eens

18. De artikelen zijn relevant voor de opdrachten: mee eens niet mee eens

19. Er is een duidelijke taakverdeling gemaakt in de projectgroep bij de bijeenkomsten: mee eens niet mee eens

20. Er is een duidelijke taakverdeling gemaakt in de projectgroep over het leeswerk: mee eens niet mee eens

21. Er is een duidelijke taakverdeling gemaakt in de projectgroep over het maken

 van vragen voor de website: mee eens niet mee eens

22. Er is een duidelijke taakverdeling gemaakt in de projectgroep over de

uitwerking van de opdrachten: mee eens niet mee eens

23. Geef in een paar woorden weer hoe jullie elkaar binnen de projectgroep op de hoogte brachten van de inhoud

van alle artikelen die jullie als groep moesten lezen:

.......................................................................................................................................................................................................................................

.......................................................................................................................................................................................................................................

24. Het werk in de projectgroep is effectief: mee eens niet mee eens

25. Ik kan merken dat de PRAXIS-ervaringen een positieve invloed hebben

op het projectwerk: mee eens niet mee eens

MTO98A 

Z.O.Z. De enquête gaat door op de achterkant!

23-11-98      11:29 



Enquête MTO II   (vervolg)

26. Ik heb het gevoel dat ik meer inbreng heb in de groep dan sommige anderen: mee eens niet mee eens

27. Zijn er in jouw groep studenten die veel meer werk verrichten dan anderen? ja nee

28. Heb je steeds gebruik gemaakt van de projectkamer? altijd soms nooit

29. Ik ben tevreden over de geboden begeleiding van de docenten: mee eens niet mee eens

30. De studentassitenten waren bereikbaar wanneer ik hulp nodig had tijdens de

projectsessies: mee eens niet mee eens

31. Ik ben tevreden over de kwaliteit van de begeleiding van de studentassistenten: mee eens niet mee eens

32. Ik heb het idee dat ik hard werk voor dit vak: mee eens niet mee eens

33. Ik besteed per week ongeveer: 0-8 9-16 17-24 25-32 >32 uren

Hieronder volgt nog een aantal specifieke vragen over de website van MTO II.
34. Over het lezen van een artikel deed ik gemiddeld: 5 10 20 30 >30 min.

35. Ik vond het moeilijk om voor de artikelen een goede vraag (inclusief antwoord)

te bedenken: mee eens niet mee eens

36. Een beoordeling van mijn ingediende vraag kreeg ik van de studentassistent

meestal na: 1 2 3 4 >4 dagen
meestal
mee eens

soms mee
(on)eens

meestal mee
oneens

37. Wat vond je van de beoordeling van de studentassistent:

38. Het lezen van de bijdragen van andere groepjes bij het samenstellen van de Top

vijf kostte me meestal: 5 10 20 4 >20 min

39. Mijn groepsleden leverden altijd op tijd hun vragen in, zodat ik ook toegang kreeg

tot de bijdragen over de andere artikelen: mee eens niet mee eens

40. Ik las de vragen en antwoorden over de andere artikelen ook altijd: mee eens niet mee eens

41. Kreeg je weleens foutmeldingen? nee, nooit

ja, weleens nl. .................................

42. Geef aan van welke pc’s je op welke momenten gebruik maakte: niet
gebruikt

n.v.t. werkdagen
overdag

’s avonds weekend

- pc thuis

- pc-zaal BB

- pc-zaal CIV

- pc projectruimte

- anders, nl. .................................................................

43. Als ik gegevens wilde invoeren op de website, wist ik snel hoe ik dat moest doen: mee eens niet mee eens

44. Ik had een goed overzicht van wat ik al gedaan had, en wat ik nog moest doen

op de site: mee eens niet mee eens

45. Ik vond het leuk om met de website te werken: mee eens niet mee eens

46. Heb je suggesties over:

het gebruiksgemak van de website

..................................................................................................................................................................................................................

..................................................................................................................................................................................................................

de vormgeving van de website

..................................................................................................................................................................................................................

..................................................................................................................................................................................................................

de opdrachten die je op de website moest maken

..................................................................................................................................................................................................................

..................................................................................................................................................................................................................

anders, nl.

..................................................................................................................................................................................................................

..................................................................................................................................................................................................................

47. Heeft jouw groep BSCW gebruikt als ondersteuning voor het groepswerk? ja nee

Zo ja, geef in een paar woorden aan hoe deze ondersteuning beviel.

..................................................................................................................................................................................................................

..................................................................................................................................................................................................................

Zo nee, waarom niet?

..................................................................................................................................................................................................................

..................................................................................................................................................................................................................

48. Heb je email gebruikt? ja, waarvoor vooral?

..................................................................................................................................................................................................................

nee, waarom niet?

MTO98b 

..................................................................................................................................................................................................................

23-11-98      12:48 
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Appendix 17: Frequency tables MTO2 student questionnaires 
The 5-point scales have been reversed compared to the questionnaire (see Section 7.2.8) !! 
Data for 1997-98 are imported from the evaluation data set, described in Smit & van Riemsdijk 
(1998). Numbers correspond to the 1998-99 questionnaire (Appendix 16). Questions that were 
in the 1997-98 or 1999-2000 questionnaires but not in the 1998-99 are inserted at the end of the 
frequency tables.  
 
 Least important                        Most important 
Question Year 1 2 3 4 5 

 
Total 

1997-98 3 14 29 37 20 103 
1998-99 1 9 18 33 22 83 

4a. Which workfrom contributes most to 
acquisition of knowledge: Theory test.   

1999-00 4 20 29 38 17 108 
1997-98 5 16 42 32 7 102 
1998-99 4 17 28 26 8 83 

4b. Which workfrom contributes most to 
acquisition of knowledge: Group 
discussions. 1999-00 3 19 25 51 10 108 

1997-98 5 11 15 39 28 98 
1998-99 4 7 12 35 25 83 

4c. Which workfrom contributes most to 
acquisition of knowledge: Class sessions. 

1999-00 1 5 19 40 41 106 
1997-98 - - - - - - 
1998-99 46 25 6 6 0 83 

4d. Which workfrom contributes most to 
acquisition of knowledge: Web site. 

1999-00 11 27 29 26 6 99 
1997-98 22 34 38 13 0 107 
1998-99 9 21 32 19 2 83 

5a. Which workfrom contributes most to 
gaining insights: Theory test. 

1999-00 13 29 34 28 4 108 
1997-98 3 6 38 51 7 105 
1998-99 3 9 21 42 8 83 

5b. Which workfrom contributes most to 
gaining insights: Group discussions.  

1999-00 1 14 20 53 20 108 
1997-98 2 5 10 41 44 102 
1998-99 0 2 3 20 58 83 

5c. Which workfrom contributes most to 
gaining insights: Class sessions. 

1999-00 2 3 7 39 58 109 
1997-98 - - - - - - 
1998-99 42 25 11 4 1 83 

5d. Which workfrom contributes most to 
gaining insights: Web site.  

1999-00 19 27 39 23 1 109 
1997-98 44 26 29 4 0 103 
1998-99 29 32 20 1 0 82 

6a. Which workfrom contributes most to 
learning to apply knowledge: Theory test. 

1999-00 35 41 21 9 2 108 
1997-98 1 3 14 53 32 103 
1998-99 3 4 21 29 25 82 

6b. Which workfrom contributes most to 
learning to apply knowledge: Group 
discussions. 1999-00 1 6 21 36 45 109 

1997-98 4 7 29 44 19 103 
1998-99 2 5 23 34 18 82 

6c. Which workfrom contributes most to 
learning to apply knowledge: Class 
sessions. 1999-00 2 5 24 51 26 108 

1997-98 - - - - - - 
1998-99 39 20 14 9 0 82 

6d. Which workfrom contributes most to 
learning to apply knowledge: Web site 

1999-00 27 40 27 12 3 109 
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 Disagree                                                Agree 
Question Year 1 2 3 4 5 

 
Total 

1997-98 8 10 27 57 6 108 
1998-99 4 7 14 38 17 80 

8. In my opinion working on assignments 
is an effective method. 
1=Disagree, 5=Agree 1999-00 7 9 25 54 15 110 

1997-98 8 44 45 12 0 109 
1998-99 6 28 38 6 0 78 

9a. How did you appreciate the level of the 
first assignment?  
1=Difficult, 5=Easy 1999-00 3 41 43 18 1 106 

1997-98 13 52 34 9 0 108 
1998-99 7 44 25 2 0 78 

9b. How did you appreciate the level of the 
second assignment?  
1=Difficult, 5=Easy 1999-00 10 51 35 11 1 108 
 
 Disagree                                                Agree 
Question Year 1 2 3 4 5 

 
Total 

1997-98 2 6 30 38 33 109 
1998-99 1 2 20 37 22 82 

10. I engage actively in the class sessions. 

1999-00 0 6 27 35 28 96 
1997-98 7 7 15 43 34 106 
1998-99 4 1 9 31 37 82 

11. I learn a lot in the class sessions. 

1999-00 4 4 14 46 42 110 
1997-98 3 5 38 42 18 106 
1998-99 1 14 22 36 8 81 

12. I prepare well before the class sessions.

1999-00 5 22 42 35 5 109 
1997-98 15 26 22 29 13 105 
1998-99 16 27 12 17 10 82 

13. If there had been no theory tests I 
would have had difficulties keeping up 
with the theory.  1999-00 22 24 16 32 12 106 

1997-98 37 29 14 21 7 108 
1998-99 7 18 18 25 15 83 

14. The seanction for failing the theory 
tests is reasonable.  

1999-00 18 25 20 27 15 105 
1997-98 1 14 32 49 13 109 
1998-99 2 15 15 34 17 83 

15. The Daft textbook offers a sufficient 
theory framework for the cases.  

1999-00 1 20 26 49 14 110 
1997-98 2 12 33 39 21 107 
1998-99 1 12 24 30 16 83 

16. The Daft textbook is relevant for the 
cases and the assignments. 

1999-00 1 16 27 43 23 110 
1997-98 11 22 21 35 19 108 
1998-99 6 15 24 17 20 82 

17. I need more explanations from the 
instructors.  

1999-00 8 20 20 32 26 106 
1997-98 3 15 29 40 16 103 
1998-99 2 8 25 31 16 82 

18. The theory articles are relevant for the 
assignments.  
 1999-00 2 8 23 49 19 101 

1997-98 9 29 33 27 7 105 
1998-99 7 17 21 26 11 82 

19. Our team had a clear task division 
during group sessions.  

1999-00 9 19 29 36 17 110 
1997-98 0 2 9 48 46 105 
1998-99 0 1 8 29 45 83 

20. Our team had a clear task division 
about who was going to read what. 

1999-00 1 0 5 35 67 108 
1997-98 - - - - - - 
1998-99 4 5 6 31 37 83 

21. Our team had a clear task division 
about who was going to submit what via 
the Web site.  1999-00 2 1 7 31 69 110 
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 Disagree                                                   Agree 
Question Year 1 2 3 4 5 

 
Total 

1997-98 8 12 36 36 15 107 
1998-99 6 9 20 26 17 78 

22. Our team had a clear task division 
about the work on the assignments. 

1999-00 5 18 37 35 15 110 
1997-98 9 21 29 40 7 106 
1998-99 14 12 27 21 7 81 

24. The work in the teams was effective. 

1999-00 4 20 34 44 7 109 
1997-98 14 8 35 37 8 102 
1998-99 8 10 21 29 8 76 

25. I perceive benefits from previously 
working in a project-oriented course 
format (PRAXIS). 1999-00 15 8 34 26 8 91 

1997-98 8 12 48 22 16 106 
1998-99 9 8 21 28 14 80 

26. I think that I contribute more to the 
group compared to some of the other group 
members.  1999-00 5 17 43 33 10 108 

1997-98 56 43    99 
1998-99 26 55    81 

27. Do some students in your team 
contribute substantially more than others? 
1= No, 2= Yes 1999-00 54 51    105 

1997-98 19 33 43   95 
1998-99 1 24 55   80 

28. Did your team always use the project 
rooms? 
1= Never, 2=Sometimes, 3= Always 1999-00 0 30 73   103 

1997-98 6 10 29 37 18 100 
1998-99 2 15 13 35 15 80 

29. I am satisfied with the support given by 
the instructors.  

1999-00 14 20 36 32 8 110 
1997-98 - - - - - - 
1998-99 8 14 19 25 14 80 

30. The teaching assistants were available 
when I needed their help.  

1999-00 22 21 31 31 5 110 
1997-98 22 23 27 20 8 100 
1998-99 16 11 26 21 7 81 

31. I am satisfied with the quality of the 
support given by the teaching assistants. 

1999-00 19 33 36 19 1 108 
1997-98 - - - - - - 
1998-99 1 1 4 13 59 78 

34. Reading a theory article takes me 
approximately:   
1= 5, 2= 10, 3= 20, 4= 30, 5= >30 minutes 1999-00 3 9 11 23 61 107 

1997-98 - - - - - - 
1998-99 12 14 10 34 10 80 

35. I found it hard to compse a good 
contribution for the theory articles. (98-99: 
question & answer set; 9900: summary) 1999-00 6 9 15 44 32 106 

1997-98 - - - - - - 
1998-99 4 37 39   80 

37. Did you agree with the teaching 
assistant's assessment?  
1=mostly disagree, 3= mostly agree 1999-00 9 64 35   108 

1997-98 - - - - - - 
1998-99 7 20 14 17 21 79 

39. Mijn groepsleden leverden altijd op tijd 
hun vragen in, zodat ik ook toegang kreeg 
tot de bijdragen over de andere artikelen. 1999-00 10 17 25 32 23 107 

1997-98 - - - - - - 
1998-99 35 21 9 12 0 77 

40. I always read the questions and answer 
sets (9900: excellent summaries) of other 
groups.  1999-00 15 17 19 24 31 106 

1997-98 - - - - - - 
1998-99 43 31    74 

41. Did you receive error messages? 
1=no never, 2=yes, … 

1999-00 37 67    104 
1997-98 - - - - - - 
1998-99 2 6 4 33 34 79 

43. If I wanted to submit work via the Web 
site, I found out fast how to do so.  

1999-00 3 3 4 31 68 109 
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 Disagree                                                   Agree 
Question Year 1 2 3 4 5 

 
Total 

1997-98 - - - - - - 
1998-99 7 8 19 26 18 78 

44. I had a good overview of what I had 
done already, and what was still to be 
done. 1999-00 4 15 28 28 33 108 

1997-98 - - - - - - 
1998-99 24 19 20 16 0 79 

45. It was fun to work with the Web site.  

1999-00 12 21 36 30 9 108 
1997-98 - - - - - - 
1998-99 43 6    49 

47. Did your group use BSCW(98) / group 
archive (99) support for your group work? 
1=no, 2=yes 1999-00 37 65    102 

1997-98 - - - - - - 
1998-99 25 48    73 

48. Did you use Email for this course? 
1=no, 2=yes 

1999-00 35 69    104 
1997-98 3 13 21 39 25 101 
1998-99 - - - - - - 

49. MTO2 connects well with the first-year 
course MTO1. 

1999-00 2 5 16 42 29 94 
1997-98 2 6 17 51 30 106 
1998-99 - - - - - - 

50. I found MTO2 an interesting course.  
 

1999-00 3 6 12 55 32 108 
1997-98 0 3 9 43 49 104 
1998-99 - - - - - - 

51. I think MTO2 is relevant for the 
Management Science curriculum. 

1999-00 0 1 7 38 64 110 
1997-98 19 22 27 28 6 102 
1998-99 - - - - - - 

52. The MTO2 course was well organised. 

1999-00 6 15 38 47 3 109 
1997-98 14 10 11 23 46 104 
1998-99 - - - - - - 

53. The MTO2 roster interferes with other 
parallel course obligations.  

1999-00 12 12 29 28 26 107 
1997-98 31 7 13 14 29 94 
1998-99 - - - - - - 

54. The sum of obligations in this period 
will result in not completing all courses I 
enrolled in.  1999-00 35 9 21 14 26 105 
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Appendix 18: Task analysis of MTO2 Web site activities 
All basic steps (mouse click, scrolling, etcetera) required to perform an activity are listed. The 
login procedure is left out of this overview. In 1998-99 login was required only the first time 
the user would choose a task from the menu (exception: submitting a contribution). In 1999-
2000 the user was asked to login when entering the course site, after that the user was known at 
the server-side.  
 
Activity 1998-1999 1999-2000 
Submit contribution 
(Actor: student) 

Click on submit in menu 
Click on theory article title in list 
Fill in name(s) 
Select groupnumber 
Type in question in entry field 
Click on TAB, or mouseclick  
Type in answer in second entry field
Click on submit button 
Read confirmation of submission 

Click on submit 
Click on theory article title in list 
 
 
Type in summary in entry field 
 
 
Click on submit button 
Read confirmation of submission 

Reading contributions of 
fellow group members 
(worked out for reading two 
contributions) 
(Actor: student) 

Click on "Group contributions" in 
menu 
[ Select article (default = all) ] 
[ Select status (default = all) ] 
Click on "Get contributions" button 
Select contribution from list 
Read selected contribution 
Click on back-option in browser 
Select next contribution from list 
Scroll down to "Get" button 
Click on "Get" button  
Read next contribution 

Click on "Group contributions" in 
menu 
[ Select article (default = all) ] 
[ Select status (default = all) ] 
Click on "Get contributions" button 
 
Read first contribution 
Scrol down to next contribution 
 
 
 
Read next contribution 

Read contributions of other 
groups 
(worked out for reading two 
contributions) 
(Actor: student) 

Click on "Overview" in menu 
Select theory article from list 
[if no access is possible, the request 
is turned down with explanation] 
Select contribution from list 
[max=28] 
Scroll down to "Get" button 
Click on "Get" button 
Read first contribution 
Click on back-option in browser  
Select next contribution from list 
Scroll down to "Get" button 
Click on "Get" button 
Read second contribution 

Click on "Excellent" in menu 
Select theory article from list 
[only accessible titles are 
hyperlinked] 
 
[max=4] 
 
 
Read first excellent contribution 
Scroll down to next contribution 
 
 
 
Read second contribution 

Upload file into group archive 
(Actor: student) 

Select "Archives" in menu 
Select group archive from listing 
Click on ADD DOC in BSCW 
Click on "Browse" button 
Select file 
Click on "Open" button 
Select MIME type 
[ Type in a name ] 
[ Type in a description ] 
Click on "Upload" button 

Select "Group archive" in menu 
 
 
Click on "Browse" button 
Select file 
Click on "Open" button 
 
 
 
Click on "Upload" button 
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Activity 1998-1999 1999-2000 
Download of file from  group 
archive 
(Actor: student) 

Select "Archives" in menu 
Select group archive from listing 
[Select subdirectory in BSCW] 
Click on filename 
[Netscape: Select Open/Save] 
[MS IE4: Known file types open in 
browser window] 
Select save location 
Click on confirmation button 

Select "Group archive" in menu 
 
 
Click on filename 
[Netscape: Select Open/Save] 
[MS IE4: Known file types open in 
browser window] 
Select save location 
Click on confirmation button  

Assess contribution & access 
granting 
(actor: instructor or teaching 
assistant) 

Click on "Assessment" in menu 
Click on "Assess" folder in BSCW 
Click on "Assess form" in BSCW 
Select theory article from dropdown 
list 
[ Select group (default = all) ] 
[ Select status (default = not 
assessed) ] 
Click on "Get contibution" button 
Select first contribution from list 
Scroll down 
Click on "Get contribution" button 
Choose score-radiobutton 
Type in comments 
Click on "Update" button 
Read confirmation 
Click on Back in browser 
Select second contribution from list 
Scroll down 
Click on "Get contribution" button 
Choose score-radiobutton 
Type in comments 
Click on "Update" button 
Read confirmation Go to assignment 
folder in BSCW 
Go to article sub-folder in BSCW 
Click on Add member  
Scroll down 
Select first group name 
Select second group name 
Click on "Add member" button 

Click on "Assessment" in menu 
 
 
Select theory article from dropdown 
list 
[ Select group (default = all) ] 
[ Select status (default = not 
assessed) ] 
Click on "Get contibution" button 
Select first contribution from list 
Scroll down 
Click on "Get contribution" button 
Choose score-radiobutton 
Type in comments 
Click on "Update" button 
Read confirmation 
Click on Back in browser 
Select second contribution from list 
Scroll down 
Click on "Get contribution" button 
Choose score-radiobutton 
Type in comments 
Click on "Update" button 
Read confirmation 
[access granting is automated] 
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Appendix 19: Student manual MTO2 (1999-2000) 
 
Theorie-opdrachten & WWW-groepsarchief 
 
Verdeeld over drie theorie-opdrachten maakt elke groep kennis met in totaal 24 theorie-
artikelen. Verdeel het lezen van deze artikelen binnen je groep. Zorg wel dat je bekend bent 
met alle artikelen ! Dat kan door samen artikelen te lezen, maar ook door samenvattingen voor 
elkaar te maken.  
 
Voor de theorie-opdrachten is er vanaf 1 september een WWW-site (zie figuur) met het 
volgende adres:  http://www.sms.utwente.nl/mto2/ 
Je krijgt hiervoor de benodigde username en password uitgereikt.  
 
Elke groep moet (verplicht) per artikel een beknopte samenvatting inleveren die de kern van 
het artikel goed weergeeft (max. 5-10 regels). De deadlines voor het inleveren van 
samenvattingen voor de theorieopdrachten zijn: 
 

Theorie-opdracht 1: ………… 
Theorie-opdracht 2: ………… 
Theorie-opdracht 3: ………… 

 
Klik op “Inleveren”, selecteer het artikel waar je een samenvatting voor in wil leveren.  
Studentassistenten zullen de samenvattingen kort becommentariëren (onvoldoende / ok / 
uitstekend + eventueel commentaar). Door op “Werk eigen groep” te klikken, kun je lezen 
wat je groep allemaal heeft geproduceerd. Hier lees je ook de commentaren op jullie werk. 
Een klik op “Uitstekend” geeft je de beste samenvattingen van andere groepen ! Dit werkt 
alleen als jouw groep ook een voldoende of uitstekende bijdrage over dat artikel heeft 
ingeleverd. 
 

 
 
 

http://www.sms.utwente.nl/mto2/
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WWW-Groepsarchief 
Voor elke groep is een WWW-archief beschikbaar via dezelfde MT&O2 website. Dit maakt 
het mogelijk om vanaf elke pc met internet-aansluiting en een browser files in te sturen naar je 
groepsarchief. Op deze manier heb je als groep in de projectkamer, pc-zaal en thuis allemaal 
het meest recente materiaal van je groep beschikbaar.  
 
Dat werkt als volgt:  
• Klik op je groepsarchief in het menu. Als er al files in het archief zitten, zie je daar een 

lijst van. Een klik op de filenaam geeft je de gevraagde file.  
• Wil je zelf iets in het archief zetten, klik dan op de “Browse” knop (zie figuur) en selecteer 

de file die je in het archief wilt zetten. Sluit dit “Choose file” window door op “Open” te 
klikken.  

• De filenaam staat nu in de invulregel. Klik op “Upload to portfolio” en je file komt er bij 
te staan. 

 

 
 
 
Opmerkingen:  
• Een klik op het info icoon voor elke file geeft je details en de mogelijkheid om files te 

verwijderen.  
• De groepsarchieven kunnen maximaal 10 Mb aan documenten bevatten.  
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