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Abstract:  The University of Twente started an educational programme on Industrial 
Design Engineering in 2001. The structure of the programme builds on project-led 
education, mainly to immerse students quicker and more profoundly in the field of 
expertise they are educated in. Given the impact of educational projects of 
considerable scope, complexity and scale on the overall programme, adequate 
balancing of the learning aims and implementation of projects and courses is 
essential. Based on the criteria for the programme, a reference architecture is devised 
that guides the way in which the programme is arranged. By means of an example, 
depicting one of the projects, the implementation of project-led education is shown. 
From this, the way in which students and teachers/tutors have changed their roles 
and demeanour is assessed. In this respect, it is depicted how experience and external 
measures have influenced the programme. Moreover, the consequences of 
introducing project-led education are discussed with respect to the vision of the 
overall educational programme. 
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Introduction 
The University of Twente is a campus university located in the east of the 

Netherlands. Established in 1961, it currently offers educational programmes in various 
technical and social disciplines. In this, the motto is ‘high-tech, human touch’, with a 
specific attention for entrepreneurship. 

Consequently, the university inherently aim to encourage students to develop an 
entrepreneurial spirit, to work beyond the boundaries of one specialisation and to think 
multi-disciplinary and internationally. Students are trained to become practice-driven 
professional experts; they learn to focus on acquiring, creating and applying 
knowledge. 

The university has an open eye for attuning the educational programmes to 
(changes in) the demand for such practice-driven professional experts. Therefore, the 
increasing demand for technically educated design engineers instigated the 
development of an educational programme on Industrial Design Engineering (IDE). The 
educational approach applied in the IDE programme, which started in 2001, has been 
inspired by the experiences gained in the more mature programme for Mechanical 
Engineering. This programme has a long tradition (since 1994) in educating engineers 
based on project-led education. Within Industrial Design Engineering, this educational 
approach has been further developed. At present, more than ten years after the 
programme started, over 410 students successfully obtained a Bachelor’s degree and 
over 250 students obtained a Master’s degree. The majority of these MSc. graduates 
quickly found a position in industry, (semi-)government, research or education. Nearly 
all BSc. graduates continued their studies in the MSc programme.  Over the last decade, 
the enrolment of new students has increased from around 30 to more than 100; this 
number is still growing. 

Especially a programme on Industrial Design Engineering should take its 
responsibility in regularly assessing the educational programme with respect to the 
underlying requirement specification. Inspired by external accreditation or by internal 
ambitions to increase educational quality or efficiency, the professors, teachers and 
students alike should unremittingly strive for continuous improvements and for more 
radical enhancements. This is especially true as concerns the relation between 
researches carried out in the field, and the reflection and visibility thereof in education. 

Current practice 

Principles of project-led education 
Many definitions of project education, project-led education and project-based 

education exist. This publication, however, certainly does not aim to yield an all-
encompassing definition, or to dispute any existing definition. It rather attempts to 
depict the context, (best) practices, working methods, pitfalls and challenges that are 
encountered in everyday educational practice enriched with projects. 

Here, project-led education is essentially seen as an attempt to shift emphasis in 
education from passive to active learning (Ponsen, 2002). In conventional classical 
education, students experience the attempts of an instructor to transfer knowledge, 
whereas in project-led education this instructor acts as a coach, facilitator and 
challenger. Project-led education does certainly not negate the importance of theory 
courses.  Courses are either integrated within the project, thus directly supporting that 
project, or they introduce students into more abstract or fundamental topics. 
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Project-led education focuses on the development of the students and their 
competences while exposing them to acquisition and creation of knowledge and skills 
in a realistic context. This is done by challenging students to work on realistic problems 
in team-based projects from the immediate start of the programme. During a project, 
students independently need to employ a variety of skills and knowledge. This 
inherently instigates a demand for obtaining knowledge, either by understanding/ 
learning or by creating it, while carrying responsibility for the results. 

CLAIMS 
Project-led education, setting aside the exact form that is used, contends to have 

many advantages over conventional educational approaches (Powel, 2003). A number 
of asserted advantages that are relevant in the context of this publication are 
mentioned here.  

In project-led education, students immediately get acquainted with the daily 
practice of the field of expertise they are educated in. Therefore, students understand 
that field of expertise much quicker, and they can make well-founded considerations 
on the appropriateness of the study. This obviously decreases the amount of late 
dropouts due to wrong choice of study. 

As project-led education allows students to promptly employ their knowledge and 
skills in a close-to-practice situation, students will be more motivated. This motivation 
is crucial, not only for the success rate of a student, but also for the study speed. 
Literature indicates that the number of dropouts due to lack of effort and motivation 
exceeds the number of dropouts lacking the capabilities to meet the standards (Prins, 
1997).  

Project-led education encourages students to think independently and more 
decisively. Students address problems in an adequate manner, and solve them 
effectively and efficiently. While solving the problems, students acquire knowledge, or 
put the offered (theoretical) courses in context. Moreover, working in a project team 
contributes to a student’s ability to critically evaluate him/herself and others.  

Project-led education enforces students not only to focus on the contents of the 
field of expertise; it also requires social and communication skills. After all, the ‘best’ 
idea or concept is only supported by the entire team, if it is adequately presented with 
the appropriate persuasiveness. Project-led education inherently develops and 
practices social and communication skills. These skills facilitate the easy and fluent 
switchover from academia to e.g. industry. 

Rationale for implementing project education at IDE 
Industrial Design Engineers are capable of creating – in the sense of designing, 

developing and engineering – future products. Moreover, they often act as the linking 
pin in product development trajectories; they simultaneously analyse, direct, co-
ordinate, conduct, evaluate and contribute to the project. Such projects are generally 
embedded in multi-disciplinary environments, and executed in project teams. 
Therefore, Industrial Design Engineers require adequate information, knowledge and 
skills to contribute to the development process and to keep overview of the overall 
development cycle; i.e. to manage the project.  

Such a set of skills is rather difficult to teach by merely offering transfer of 
theoretical knowledge in classical lectures (Eggink, 2009). Therefore, in many 
engineering disciplines there has been ample need for a more adequate way of 
education.  
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With the start of the educational programme for IDE, a list of conditions (or 
‘requirement specification’) for introducing project-led education has been established 
(Eger, 2004). The following list presents a selection of these conditions. 

 Increase the transparency of the diverse relationships between the 
fundamental science and engineering disciplines; 

 Increase the coherency of the various parts of the study programme; 
 Stimulate the motivation, engagement, self-activity, self-awareness and the 

team spirit of the students; 
 Train students in project management skills like teamwork, allocation of tasks 

and time, communication and negotiation skills, the scheduling of control of a 
project, the oral and written presentation of results, etc. Aim to do this already 
in an early stage of the education programme. 

Project-led education in Twente 
The current implementation of project-led education for IDE has evolved 

considerably over the last decade. From the start, the educational programme itself 
had a 3 years Bachelor’s programme and a 2 years Master’s programme. For this 
publication, mainly the Bachelor’s programme is relevant. 

CURRICULUM OF THE BACHELORS PROGRAMME 
Initially, the structure of the programme was an implicit carbon copy of the 

structure employed in Mechanical Engineering, with trimesters and a partial 
combination of projects and courses. A first overhaul changed the programme to a 
structure in quartiles, in which each quartile was characterised and dominated by one 
project, where the project and the related courses were conjointly graded. Experience 
indicated that this resulted in assessing ‘oversized’ modules, with a risky study progress 
for the students. Since the second overhaul, the programme consists of quartiles with 
projects of various sizes and learning perspectives as well as varying dependencies on 
individual courses. An overview of the current curriculum is shown in Figure 1.  

FIRST YEAR (B1) 
The students start with a short project to get acquainted with the profession of 

industrial designer. In teams, students design and produce a product like a small stove 
for backpackers or a laptop-stand. A product presentation, including the design 
rationale and a functional test at the end of the project are part of the assessment.  

The next two projects aim at idea generation and technical construction 
respectively. The two projects concern the development of one and the same product 
(like for example a juicer or dispenser). The fourth project addresses the development 
of smart products containing sensors, actuators and control units. The decomposition 
of ostensibly complex systems is done in such a way that students experience the need 
for fundamental understanding of the underlying principles. 

SECOND YEAR (B2) 
The first quartile deals with design methods and principles, principles of physics and 

the relation between people and design; no project is scheduled here. In the following 
quartile, the project focuses on products for consumers. This project will be used as an 
example for the application of project led education and is described in more detail 
further down in this publication. The project in the third quartile concerns specific 
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target groups and has accompanying courses on ergonomics and research methods. 
The second year ends with a free individual project. In this assignment the students 
formulate, plan and execute their own project. The only limitation is that the project 
proposal has to be approved by the staff of the IDE programme.  

THIRD YEAR (B3) 
Towards the end of the Bachelors’ phase, the program is more individual. The 

university has a major-minor concept, which allows students to follow a second line of 
interest during the first half year. In the third quartile, students do a project on 
mechatronics and systems design, working in large project groups of 15 students.  

In the last quartile, the students do an individual Bachelor’s assignment. They are 
allowed to execute this assignment in a company. It, however, is essential that they 
work on a specific assignment; students are not doing an internship. 

Figure 1. The curriculum of the Bachelors’ programme. 
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Appraising project-led education 
In order to be able to evaluate, govern and improve the implementation of project-

led education, the programmes and their practical execution are unremittingly held up 
to the light. To do this in an effective and purposeful manner, a dedicated set of criteria 
is employed for a specific set of aspects. Together, these aspects aim to cover the 
characteristics of the educational programme that render it academic, suitable, feasible 
and attainable, both for students and professors.  

Criteria 
The abstract set of criteria for any educational programme follows from national 

law, which, reflected against academic posture and developments in the (international) 
field of expertise, renders the basis for formal accreditation. An example is the set of 
so-called Dublin-descriptors. For practical purposes, however, the generic touchstones 
are inadequate. Consequently, the three technical universities in The Netherlands 
conjointly formulate domain-specific reference documents. This allows them to co-
operate in the accreditation process.  

DOMAIN SPECIFIC REFERENCE  
Essentially, the Domain Specific Reference (DSR) is a framework that allows for the 

adequate embedding of an educational programme in the addressed field of expertise 
in a manner that does justice to the academic aims of the programme as well as to 
other contextualisations of the programme. In the current DSR for Industrial Design 
Engineering, the excerpts in Figure 2 contribute to the profiling of a graduate. Next to 
this profile, the DSR depicts the domains of knowledge and skills, the labour market 
perspective and the distinguishing factors between a Bachelor and a Master graduate. 

ENCOUNTERED 
Where the DSR addresses the envisaged content of the educational programme, its 

employment in everyday practice reveals organisational issues that influence the 
criteria to assess the educational programme as a whole. As a matter of fact, any 
educational programme can only be developed for a ‘standard’ student that enters the 
programme with adequate preliminary training, has the interests and motivation that 
can be expected of the Industrial Design Engineer to be, and also has the attitude and 

Figure 2. Excerpts from the Domain Specific Reference 
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discipline to make it through the curriculum. Fortunately, however, students do not 
come standard. In fact, it is expected that every student also has an open eye for the 
dynamics of their own work. This means that students become more versatile designers 
that can swiftly deduce consequences of changes for the project at hand, and can 
quickly associate thoughts. Interestingly enough, this means that distractions and 
diversions are inherent to the field of expertise and the educational programme itself.  

This has led to a set of ‘rules of conduct’. However, these rules are most certainly 
not imposed on the students as a straitjacket or a set of police regulations. On the 
contrary, in line with the rudiments of project-led education, it is attempted to 
integrate these rules in the educational programme by providing a study context that 
inherently brings along a culture and attitude to work that guides the students to 
become conscious of their own responsibility in the programme. 

EXTERNAL  
Next to the internal attempts to make the chances of success for students more 

clear and transparent, IDE is affected by a number of external influences on the 
organisation of the educational programme. To mention just a few: 

At almost all universities in The Netherlands, students will, at the end of the first 
year of studies, receive a so-called ‘binding recommendation on continuation of 
studies’ (BSA). This BSA implies that a student has to attain a minimum number of 
credits in the first year in order to be allowed to continue with the studies. For this 
academic year (2012-2013) it is the first time that such a recommendation is indeed 
binding; the threshold is 45 credits, i.e. 75% of the nominal study speed. 

Moreover, the transition between Bachelor and Master has become unconditional. 
Until now, students were allowed to follow Master courses before obtaining their 
Bachelor’s degree. From this academic year, this is no longer possible. This is a direct 
instigation to improve study planning in the Bachelor’s phase. 

In The Netherlands, the government aims to decrease the number of students ‘with 
a long history of enrolment’. To this end, the government imposed a fine for students 
that exceeded the nominal enrolment period with more than one year. This fine is 
significant, and therefore the observed study behaviour changed immediately. 
Compared to the earlier situation, four times as many students attempted to finish 
their Bachelor’s programme before the end of the lecturing year. As a result of political 
power relations, however, this enactment has already been withdrawn again. 

Nearly all legislations and agreements not even mention the fact that students may 
not intend to study nominally. However, the performance of educational programmes 
is measured against the nominal study load. Yet, students have jobs on the side or –not 
uncommon- start their own design bureau. This gives a rather biased view on efforts to 
measure/increase the study efficiency – to say the least. 

Aspects 
Together, the criteria shape a reference architecture for the IDE educational 

programme. This architecture gives handles for the organisation and ‘maintenance’ of 
the programme; it also provides adequate views on how to assess the various aspects 
of the programme. In other words, against the reference architecture, a number of 
aspects are indicated that are employed to convey the criteria to the reality of everyday 
educational practice. To illustrate this, a number of these aspects are depicted below. 
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DIDACTIC APPROACH 
In essence, project-led education requires a paradigm shift in how knowledge 

reaches the student. From exposing students to reproductions of selected knowledge 
to facilitating students to formulate requests for knowledge is a big step. This focuses 
on making student aware of ‘knowledge gaps’ that prevent them from solving the 
project and on challenging/helping them to close that gap. 

Two important approaches to achieve this include ‘just-in-time’ and ‘just-too-late’ 
teaching. Just-in-time teaching attempts to align theory courses with the project topic. 
For example, a course on statics is planned in the same quartile where the students 
need knowledge on statics to solve the project problem. Just-too-late teaching 
confronts students with a question without providing the theory to solve it; after 
students try to answer the question the underlying theory is presented, sometimes 
even in the next quartile. Both approaches work to challenge students to acquire 
knowledge and to immediately contextualise that knowledge. 

STUDY ENVIRONMENT 
Project-led education attempts to expose students to the practical applicability of 

the theoretical knowledge they are confronted with. This first and foremost means that 
all projects in the educational programme must have a realistic foundation. Realism in 
the project assignment considerably increases the motivation and enthusiasm of the 
students. Moreover, realistic assignments make the assessments of the project results 
more genuine. Executing a project with a realistic assignment is only possible if the 
circumstances are comparable to industrial practice as well. In other words, project 
teams attempting to co-operate in a traditional lecture hall will simply not get through 
to the essence of the assignment. Conversely, it is practically impossible to provide 
each team with a fully equipped office space. In any case, it is essential to arrange for 
an environment that allows for professional group work, equipped with adequate ICT 
and meeting facilities. The environment must facilitate group work (in relative isolation) 
and lecturing for a larger group. Moreover, (limitations in) the availability of the 
environment must not hamper the students in doing their work. 

TEACHING STAFF AND QUALIFICATION 
In introducing project-led education, it is essential that the teachers/tutors are 

confident with this way of working. For many of them it means that they can no longer 
have the answer to the project question to their avail. This implies that the 
teachers/tutors must be rather senior experts with an open and multi-disciplinary eye 
for alternative solution paths. As such, they should be tactful in the way they challenge 
the students in a group: i.e. helping them to find a way to solve the problems they 
encounter, without bluntly providing them with direct answers. Moreover, 
teachers/tutors most certainly must have capacities to distinguish group dynamics and 
be able to adequately intervene when required. The tutors are process controllers and 
representatives of the project client at the same time.  

ORGANISATIONAL IMPLEMENTATION 
In the bigger perspective of the educational programme, the projects take a 

considerable share in the total workweek. If the projects are too small, they become 
insignificant; if they are too big, there is a risk that the project will focus too much on 
practicalities. Aiming at roughly 50% project effort, IDE attempts to balance the 
projects in the overall programme. This only makes sense if the available time is not 
fragmented throughout the week or the quartile. At first sight, this does not seem an 
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impracticability; however, in realising that courses also stem from different educational 
programmes or faculties (i.e. mathematics courses) complexity in planning and 
scheduling quickly increases.  

On a different level, the implementation of project led-education requires sufficient 
insight in the learning aims of the overall programme and the dispersion thereof in the 
separate projects. This implies that some control has to be exerted on, for example, the 
learning aims per project, but also the types of deliverables per project and the ways in 
which the different projects are graded. Without adequate mutual agreement between 
the responsible teachers and educational management, this is well-nigh impossible. 

STUDENT ATTITUDE AND CULTURE 
In every generation of students, some ‘iconic’ individuals can strongly influence the 

general demeanour. In traditional education, this influence is subdued by the 
environment. In a project environment, the attitude of students becomes more 
relevant, in two respects: demotivated students may hamper the development of 
nearly all individuals in a group, but a few enthusiastic students can inflame an entire 
generation. In project-led education, serious attention for such phenomena is required. 
This mainly implies that no teacher can address an entire generation as one group; it 
rather is a set of individuals working together. The role of study advisors therefore also 
includes getting a feeling for what drives students and what affects their motivation. If 
the teaching staff adequately interacts with the individuals and the groups all 
stakeholders in an educational project can challenge each other to achieve the best 
results. In this respect, it is also noticeable that the student groups are often depicted 
as competing engineering bureaus. This competition certainly increases motivation, 
enthusiasm and a goal-oriented study attitude. 

From a different perspective, the new students that enrol have grown up in a 
different world than the students from a decade ago. Also in didactic respect, there are 
constant changes. To mention just one: the focus in skills related to finding information 
has shifted from the sheer ability to get access to information to understanding the 
relevance and dependability of the overwhelming amount of information that is 
encountered. 

INDUSTRIAL PRACTICE 
As mentioned before, students are allergic to devised project assignments. Also, in 

preparing students for their future jobs, the educational programme should have an 
open eye for concerns from industry and the market. In combining these two, it seems 
advantageous to derive a problem statement for a project from industrial practice.  
However, this principle has to be handled with care: the set of projects a student is 
exposed to should not merely be a sequence of practical case studies. Therefore, it is 
important to vary the industrial influences with the projects. Sometimes, a company 
should merely be used as a reference for the context of a project, and sometimes a 
company can be part of the coaching and assessment processes of a project. 

In their Bachelor’s thesis subject, a majority of the students take up an assignment 
in industry. Here, it is important that the time they spend in the company does not 
degenerate in sheer internship. As IDE is an academic programme, much attention is 
paid to ensuring that the student works on an outlined assignment, which has a distinct 
result that, together with the way in which this result is obtained, can be attributed to 
the qualities of the student. 
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Practices and experiences 
Because the educational programme contains a considerable number of projects 

that vary e.g. in size, lead time, group size and field of expertise, it is impracticable to 
comprehensively detail how the criteria depicted in the previous section are covered in 
all projects. Therefore, the so-called ‘project K’ is used as an example here. 

Project K 
One of the larger projects that is organised in the second year of the educational 

program is the 7.5 European Credits (210 hours of study load) project called Project K. 
It is a complex and broad project in direct collaboration with an industrial partner. 
Examples of previous assignments are: “Develop the next generation consumer 
packaging for Heinz tomato ketchup” (see figure 3), “Picture the camera of the future 
for Canon”, “Re-design the Philips Airfryer to enhance the user experience”. The 
required result encompasses a report and a prototype of the design, together with a 
stand for a trade fair and a commercial to communicate the developed solution. In the 
assessment not only the product, but the overall design rationale is important.  

Although the assignment and the company it relates to are different each year, the 
organisation and the structure of the project remain comparable. This ‘generic 
structure’ is depicted in the following sections. 

PROJECT INTRODUCTION 
As the assignment itself is pointedly kept secret until the kick-off meeting of the 

project (even for staff members), the project starts with a sense of expectancy and 
keenness. This secrecy directly fits the topic ‘intellectual property’ that is discussed in 
the project. During the actual kick-off, the project co-ordinators and the 
representatives of the company visit the students in their study environment, being a 
large room that the students have to their avail during the entire project. After the 
formal assignment has been communicated by the project co-ordinator, and the 
students are grouped (by lot) in design teams of six persons each, the company (being 
the customer) provides the design teams with background information. An adequate 
contribution by the company provides the students with a flying start, both as concerns 
the information provided and as concerns the motivation. Without a doubt, the 
demeanour of the company during the project directly influences the practical results; 
the academic results are less dependent on it.  

TOPICS AND PRIORITISATION 
 During the kick-off, students are confronted with a long list of topics/aspects to 

address in the project (see figure 3.b). However, the length of this list is manifestly in 
no proportion to the time available. Consequently, students are tested to prioritise and 
select the aspects they consider important. As the prioritisation of aspects is dependent 
on the specific solution under development by the design team this can only be done in 
the course of the project; yet it is clear that it is also advantageous to focus as quickly 
as possible. 
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INFORMATION SUPPLY 
To give the students guidance in their considerations on some of the topics of the 

project, a number of workshops are organised. Examples of workshop topics are TRIZ 
(theory of inventive problem solving), Scenario based design, Patents, MoldFlow 
(injection moulding simulations), Philosophy of technology, Maintenance, Movie 
editing and Packaging. The design teams, however, are not obliged to elaborate on all 
topics; the selection of aspects is their own responsibility. Moreover, not all group 
members need to participate in every workshop, thus stimulating peer-learning. As the 
workshops are planned roughly ‘just-in-time’, students are extremely focussed during 
the workshops.  

CONFIDENTIALITY 
The design brief is commissioned to multiple design teams; their respective result 

will be compared at the end of the project. Therefore, it is in the students’ own interest 
to observe secrecy and to be careful with exposing ideas. This is in line with one of the 
workshop topics in the project: ‘Intellectual Property’. Moreover, by stressing this, also 
confidential information will not land on the Internet; this obviously is a serious 
concern for the company.   

ASSESSMENT 
Because every design team has freedom in formulating the aspects they want to 

elaborate, some alignment with the learning aims of the project is required. To do this 
in a more or less implicit manner, all design teams need to organise a milestone 
meeting, at a self-selected moment. Here, the prioritisation of aspects is discussed with 
the tutor and an examiner, and the exact set of deliverables is negotiated. During the 
project exam, the team presents its work, and they are interviewed on the result, the 
design rationale and the decisions that were made.  

A t the end of the project, each team presents its work in a stand at a joint project 
fair. This fair is attended by a delegation of the company; usually they take ample time 
to discuss the results with the teams. The feedback from the customer is highly 
appreciated by the teams.  

Figure 3. An example of an assignment (a) and topics (b) for project K. 
a b 
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Overview of embedded aspects in project K 
To show the realisation of the criteria in project K, Figure 4 shows a more direct link 

between these two. Apart from these explicit aspects, it is obvious that many other 
aspects are included in the project as it is a comprehensive reflection of the way of 
working in practice. These aspects among others include communication and 
collaboration challenges, uncertainties, conflicting goals (polytelie), and responsibilities. 

Vision 
For the Industrial Design Engineering programme, it is a continuous challenge to 

keep up with the changes in the broad field of expertise the graduates will be engaged 
in. With a structure of the educational programme that is considered robust and 
future-oriented, attention can indeed be focused on (continuous) improvement. 
Obviously, these improvements can concern content as well as organisation. 

With respect to the content, it is observed that IDE graduates, although they are 
already educated as versatile engineers, experience an increasing challenge to address 
even more multi-disciplinary projects. Examples not only stem from mechatronics, but 
also from crossovers with biomedical fields of expertise and closer co-operations with 
behavioural sciences. As such, the IDE graduate will stand up to increased complexities 
in assignments, dealing with more, and more diverse, experts. Therefore, the 

Figure 4. Summary of practices in relation to the learning aims of an IDE graduate. 
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educational programme needs to train the students more and more in bringing 
together all experts and stakeholders involved in one project to engender one optimal 
solution. Moreover, increased attention is required for the services that go together 
with products. Another significant focus is infused by the observation that many design 
bureaus will, next to working in client/supplier relationships, aim at bringing their own 
products and brands to the market. This requires additional training in e.g. user-
orientation and market targeting but also in more attention for e.g. production 
techniques and logistics. In short, IDE graduates need to take the lead in creating 
products for future use situations while effectively and efficiently integrating the many 
fields of expertise involved. 

With respect to organisational issues, there is a continuous need to improve study 
efficiency, while not hampering the personal development of the individual students. 
The aim is to offer ample flexibility in the educational programme while optimising the 
effectiveness of the students going with the times of the programme. As mentioned, 
there are some measures, both internally and imposed externally, that aim to aid in 
delivering the right graduates with more than sufficient qualifications. In this, the vision 
of IDE is to quickly separate the suitable students from the student that essentially do 
not qualify for the programme. As such, it is not the aim of the programme to educate 
as many students as possible; it rather aims to educate the right students properly. 
Currently, the possibilities to select students on abilities are rather limited in the Dutch 
educational system. Yet, it is foreseen that the measures presently implemented and 
increased claims on the motivation of students will yield adequate results. In other 
words, IDE aims at targeting the right students to provide them with the right means to 
become the design engineers of the future. 

University wide implementation 
Education is changing continuously. The University of Twente recognises that 

graduates have to meet demands (imposed by e.g. industry) that change over the 
years. Moreover, the university aims at a quality impulse for the academic 
programmes, while increasing the efficiency of teaching. As a consequence, from the 
academic year 2013-2014, the University of Twente will introduce the so-called Twente 
Education Model (in Dutch: TOM). For many programmes, the TOM implies a significant 
educational reform. It is inspired by the experiences gained in Mechanical Engineering 
and Industrial Design Engineering and influenced by project-led education at the 
Aalborg University Centre in Denmark. 

The basic principles of TOM are: 

 Challenge: teaching is made more enjoyable and challenging by the use of 
theme-oriented project education, allowing students to acquire insights 
themselves and apply knowledge directly. 

 From passive to active: studying is not just a question of absorbing information 
in lectures and reproducing it in examinations, but of acquiring knowledge and 
insights actively, making discoveries independently and applying the knowledge 
gained in projects. 

It will be obvious that these principles closely match the strategy in IDE. As such, the 
educational reform could have limited impact on IDE as concerns the contents of the 
programme. However, the IDE staff sees TOM as an opportunity for (continuous) 
improvement. Moreover, there are some organisational measures that will influence 
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the programme. For example, TOM defines a programme as consisting of 4 modules a 
year, of 15 EC each. A student will fail or pass a module as a whole, although a module 
is an assembly of a project and related courses. While converting the current 
educational programme to the new structure, it is assessed against the criteria 
mentioned previously. As a result, some learning aims are shifted or accentuated, some 
courses are re-aligned with the vision and the merits of some habits that have crept in 
are judged. Experience can be shared with other educational programmes that have to 
take up the challenge to implement project led-education; at the same time, it gives an 
opportunity to review the basic rationale of the IDE-programme and learn from other 
programmes. In an on-going process all faculties currently work together to devise the 
best practices and optimal approach to successfully implement TOM. In doing this, IDE 
and Mechanical Engineering take quite some pride in doing pioneering work and 
fulfilling an exemplary role.  

Concluding remarks 
In adequately implementing project-led education, numerous aspects play an 

important role. This is all the more true given the many changing and unpredictable 
circumstances that directly and continuously influence the feasibility and success of the 
programme. Even if the rationale for implementing project-led education is clear, the 
didactic approach is well-considered and all the required boundary conditions are met, 
the implementation and organisation should be, and remain, extremely flexible.  

At the same time, an educational programme can only be developed for an 
anticipated ‘model’ student that enters the programme. Compared to traditional 
educational settings, project education requires much more (organisational) 
improvisation and ad hoc solutions to stay ahead of the (learning) behaviour of 
individual students and to adequately facilitate and guide their learning processes.  

Moreover, a study context should be provided that invites students to become 
conscious of their own responsibility in the programme, evoking a stimulating culture 
and attitude to work for everyone involved. This encourages students to show pro-
active behaviour concerning their own study goals. Educational approaches like ‘just-in-
time’ and ‘just-too-late’ teaching can be instrumental in this. 

In challenging students, it is essential to provide problem statements and working 
conditions that are closely relate to industrial practice. However, as the encountered 
problems working conditions and demands in practice are rapidly changing, 
assignments can often not be repeated in other year-cycles. In this, obviously, also a 
rather open attitude from staff members is required. They must be able to act as multi-
disciplinary experts in the field while guiding individual students as well as groups. At 
the same time, they need to control the process. This does not imply that teachers are 
some kind of super-teacher; they much more compare to the traditional craftsman with 
his journeymen. Consequentially, in the contents of the educational programme, the 
way in which it is organised and in the way in which the students participate in it, the 
(industrial) practice convinces the theory to become more disentangled, 
comprehensible and applicable. 
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