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Introduction 

Learning and assessment are mutually dependent because both students and 

teachers tend to pay greater attention to learning objectives that are assessed (Biggs, 

1996; Shepard, 2000). This relationship has profound implications for the large-scale 

uptake of collaborative learning, which is defined for the purpose of this chapter as 

any educational approach in which students work toward a shared learning goal. 

Examples include learning in small groups, learning from online discussions, and 

learning in communities, which are discussed in other chapters in this handbook. 

This chapter considers four issues with assessment in collaborative learning:  

1. If assessment is based on a group product, then it is difficult, if not impossible, 

to ascertain what individual students have learned. Grades are often based on 

participation in the group process, but such participation is also difficult to 

ascertain, and often confuses learning with effort. This kind of assessment is 

frequently regarded as unfair by students, parents, and other stakeholders. 
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2. If students are assessed individually after learning in a small group, then what 

they know is measured correctly, but is attributed incorrectly to their personal 

achievement; at least some of their learning is a shared accomplishment. A 

well-functioning collaborative group can solve more difficult problems than 

any single student in the group. Stahl’s (2010) theory of group cognition refers 

to learning effects that are irreducible to individual learning effects. 

3. Assessment practices treat collaboration as a method for accomplishing 

learning, but it can be argued that it should be seen as a human capability 

worth assessing in its own right. Collaboration distributes the learning process 

over students (e.g., via other-regulation and shared reflections), and there is a 

potentially powerful role for assessment in the development of such practices. 

The development of competence has been identified as an important 21st 

century skill (Assessment of 21st Century Skills [ACT21] Project; see 

www.act21.org). 

4. Situations in which collaborative learning is most necessary, in the sense that it 

would be impossible to achieve the learning goals without the cognitive 

benefits of collaboration referenced in Issue 2, all involve novelty, problem 

solving, and creativity. In these situations, there are qualitative differences in 

the outcomes generated by different teams, rendering objective and reliable 

assessment difficult. 

Unless practical solutions to these issues are found, the widespread use of 

collaboration in formal education seems unlikely. This chapter presents a review of 

the research on assessment in collaborative learning, primarily of the cognitively 

oriented studies published between 1994 and 2009, to examine the foregoing issues. 

The next section places this review in the context of the historical trends in research 
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on assessment in general, and the subsequent sections discuss the major themes that 

emerge from the literature review: formative assessment, assessment of learning in 

small groups, assessment of online learning, and peer- and self-assessment. These 

themes draw from research in K-12 education, nursing and medical education, 

engineering education, and teacher education. The final section returns to the four 

aforementioned assessment issues and outlines opportunities for further research. 

Historical Context 

In the first half of the 20th century, assessment was greatly influenced by 

intelligence testing and psychometric test theory. As Gipps (1994) explained, 

intelligence testing assumes that aptitude is a stable, universal, and one-dimensional 

construct. Glaser (1963, cited in Gipps [1994]) noted a corresponding preoccupation 

with aptitude, selection, and prediction, and proposed criterion-referenced testing as 

an alternative to norm-referenced testing. Criterion-referenced tests focus on whether 

a student reaches a given standard regardless of how many other students do so.  

Subsequent decades saw a trend away from norm-referenced government 

examinations toward school- and criterion-based assessment. In the 1970s, many 

Canadian and U.S. jurisdictions abolished government examinations in favor of 

teacher-designed tests. In the Netherlands, a school examination was introduced in 

addition to the government examination, and a Teacher Assessment Scheme for 

science education was introduced in Hong Kong. Since the mid-1980s, there has been 

a major effort to develop national benchmarks and standards in a variety of school 

subjects (AAAS, 1993; NCTM, 2000; NRC, 1996). In recent assessment reforms in 

Hong Kong, the government has placed greater emphasis on school-based assessment 

to assess practical skills in science and conversational skills in English 

(CDC/HKEAA, 2007), arguing that a student’s own school and teacher provide a 
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better context for eliciting his or her best performance. An important aspect of the 

school-based assessment movement is the introduction of formative assessment 

(Scriven, 1967)—assessment that is carried out while learning is still occurring and 

that is used to improve the learning process. Such assessment utilizes formative 

feedback (Ramaprasad, 1983), which is based on the gap between a student’s current 

performance and the desired standard. 

Effort has also been devoted to providing a conceptual foundation for school-based 

assessment. Referring to the “one-dimensional” and “universal” nature of aptitude 

implied by norm-referenced testing, Gipps (1994) proposed a comprehensive 

framework for educational assessment that recognizes that domains of knowledge are 

complex, emphasizes standards, encourages students to think rather than regurgitate 

facts, elicits students’ best performance, and involves grading by the teacher, possibly 

subject to moderation. Shepard (2000, p. 7) proposed a framework that aligns a 

contemporary view of curricula (e.g., addressing challenging content and higher-order 

thinking, establishing an authentic relationship between in-school and out-of-school 

learning, and fostering important habits of mind), cognitive and constructivist 

learning theories, and school-based assessment. 

The foregoing developments, sketched in brief here, indicate progress toward a 

view of learning that acknowledges its complexity, attempts to specify the most 

important dimensions of learning via educational standards, and increased emphasis 

on school-based assessment. However, this general literature pays little attention to 

collective outcomes (Issue 2) or collaboration as a human competence (Issue 3); it is 

almost exclusively concerned with the learning outcomes of individual students. 

Themes in Research on Assessment 
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This section describes the main themes emerging from a review of the literature on 

assessment relevant to collaborative learning: formative assessment, assessment of 

learning in small groups, assessment of online discussions, and self- and peer-

assessment. Section 24.4 then connects the main findings of the research on these 

themes to the four issues outlined in Section 24.1. 

Formative assessment 

Formative assessment, students’ use of feedback to improve learning while the 

learning process is ongoing, provides a potentially powerful resource for collaborative 

learning. For example, having received feedback from the teacher, students can help 

one another to understand that feedback and then devise and monitor a plan together 

for making use of it to improve their learning performance. Such collaborative 

interactions can lead to improvements in understanding of the nature and standard of 

performance desired. If a group of students receives feedback on a project from their 

teacher, then collaboration is necessary for developing a shared understanding of that 

feedback and making use of it to improve the project. Students can also peer-assess 

one another’s performance rather than rely on the teacher to provide feedback, and 

can then help one another to understand how the performances can be improved. This 

kind of collaborative interaction can be a precursor to a more self-directed approach 

to learning that involves self-assessment. This section discusses the literature on 

formative assessment published since the well-known review of Black and Wiliam 

(1998), with the aims of determining the extent to which these practices are already 

occurring and identifying the theoretical and pedagogical development that is still 

needed. 

Black and Wiliam (1998) discussed learning effects, existing practice, the role and 

nature of feedback, students’ reception to feedback, and systemic considerations such 
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as the influence of external and summative assessment systems. They reviewed 250 

papers published between 1988 and 1998, including approximately 20 rigorous 

quantitative studies that involved comparisons of learning effects. Their major finding 

was that formative assessment has a consistently positive impact on student learning 

outcomes across educational settings ranging from the early elementary school years 

to undergraduate study at university. However, they also found classroom assessment 

practices to be generally underdeveloped, finding few examples of formative 

assessment initiated by students or approaches that involve collaboration; the role of 

the student was limited primarily to receiving feedback from the teacher and acting on 

it individually. 

Since Black and Wiliam’s (1998) review, significant effort has been invested in the 

development of classroom formative practices. For example, Black, Harrison, Lee, 

Marshall, and Wiliam (2003) collaborated with teachers of science and mathematics 

at six secondary schools to enhance teachers’ questioning, feedback by marking, peer- 

and self-assessment, and formative uses of summative tests, and reported that 

questioning became more focused on student thinking over time, and feedback more 

specific. Ruiz-Primo and Furtak (2007) proposed a modification to the IRE model of 

classroom discourse (teacher Initiates, student Responds, and teacher Evaluates) by 

adding a fourth step, in which the teacher uses students’ responses to modify his or 

her teaching plan. However, in most approaches, classroom discourses appear to have 

remained dialectical, with the teacher controlling most of the talk. Yorke (2003) 

questioned whether, if a student employs feedback on a draft from the teacher to 

improve the final version of the assignment, then he or she can also perform 

adequately when such feedback is not available. Nevertheless, in a society in which 

collaboration is pervasive, it is usually possible to find someone who can provide 
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feedback on a work-in-progress. From this perspective, one of the competencies that 

students should be developing is the ability to seek and make use of feedback from 

peers. 

A number of theoretical points have also been raised about formative assessment. 

Taras (2009) argued that the dichotomy between formative and summative 

assessment that has emerged in the literature was not intended by Scriven (1967), and 

called for better integration of the two concepts. She explained that the concept of 

formative feedback proposed by Ramaprasad (1983) involves information about the 

gap between actual performance and a reference level, and therefore has a summative 

aspect. Assessment, whether its function is formative or summative, involves a 

judgment about quality relative to some criterion. Yorke (2003) pointed out the need 

for a theory of formative assessment that aligns it with a constructivist theory of 

learning, takes into account epistemological models that are relevant to the subject 

that students are studying, provides cognitive models for learning from feedback, and 

takes into account such factors as readiness to learn and the impact of feedback on 

student characteristics such as motivation and self-esteem. However, in the model he 

proposed (Yorke, 2003, p. 487), the assessor sets the assessment task and grading 

criteria, which are then modified on the basis of student performance. Students’ 

interpretation of feedback from the assessor influences their long-term development 

(i.e., performance on the next task), but not their performance on the task at hand. In 

other words, Yorke’s model does not make use of feedback to enhance learning while 

it is in progress, limits the role of students as the agents of their learning, and is not 

collaborative. Perrenoud (1998) pointed out that Black and Wiliam (1998) missed an 

important body of literature published	in French, which develops the regulation of 

learning as a central concept integrating formative assessment, the didactic content of 
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the disciplines in question, and differentiation in teaching. This French literature has 

strong foundations in a cognitive theory of learning that involves scaffolding; 

however, Perrenoud’s (1998) concern was with regulation by the teacher, not by the 

students, and did not include collaboration. 

More recently, Black and Wiliam (2009) proposed a theory of formative 

assessment that partly responds to the foregoing criticisms and developments, and 

attempts to incorporate self-regulated learning and limited collaboration. Here, they 

began from Ramaprasad’s (1983) three key processes of teaching and learning 

(establishing where students are in their learning, where they need to be going, and 

what needs to be done to get them there), and pointed out that although the teacher 

has been primarily responsible for all three, students also have a role to play. Black 

and Wiliam’s (2009) theory refers to five strategies for formative assessment: (a) 

clarifying and sharing learning intentions and criteria for success, (b) engineering 

effective classroom discussions and other learning tasks that elicit evidence of student 

understanding, (c) providing feedback that moves students forward, (d) activating 

students as instructional resources for one another (a collaborative strategy), and (e) 

activating students as the owners of their own learning. Following a suggestion by 

Hattie and Timperley (2007), Black and Wiliam conceptualized feedback at three 

levels: task, processes needed to understanding the task, and self-regulation (self-

monitoring, directing, and regulating actions). 

In summary, formative assessment has received considerable attention in the 

review period, but most of this research focuses on a teacher-directed activity in 

which students make use of feedback from the teacher. Nevertheless, the theory 

recently proposed by Black and Wiliam (2009) pays more attention to empowering 
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students as the agents of their own learning through self-regulated learning and 

includes collaboration among students in making use of the teacher’s feedback. 

Assessment of learning in small groups 

Learning in small groups is the most prevalent form of collaborative learning in 

formal education. It occurs in science learning laboratories, in which available 

resources such as equipment and physical space do not allow students to carry out 

experiments individually, and in project-based learning, in which it is infeasible for 

the teacher to guide and provide feedback on projects by individual students. In these 

situations, the use of small group arrangements is often motivated by practical 

constraints rather than the potential cognitive benefits of collaboration, and, in the 

formation of these groups, teachers do not always pay adequate attention to findings 

from social psychology and the socio-cognitive dynamics of learning in small groups. 

As a result, learning in small groups is often fraught with inequities (Issue 1). 

Individual learner variables such as prior knowledge, motivation, interest in the task, 

and social skills all influence group performance, and it is quite common for high-

performing students to learn less individually in groups than they would have done 

solo, even though the group as a whole benefits from having such students as 

collaborators. This section discusses several important studies that have investigated 

these phenomena. 

Webb, Nemer, Chizhik, and Sugrue (1998) investigated the impact of group 

composition on group performance, the quality of group discussions, and individual 

achievement in a study of 445 seventh and eighth grade students drawn from 21 

classes studying three-week instructional units on electricity and electric circuits. The 

students came from a range of socio-economic backgrounds. Prior to teaching, 

students completed three pre-tests measuring vocabulary, verbal reasoning, and non-
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verbal reasoning. After teaching, they completed two tests individually: a practical 

test in which they were required to assemble simple electric circuits, draw diagrams 

of their circuits, and answer questions about them; and a paper-and-pencil test 

involving similar circuits. A month later, 80% of the students repeated the practical 

test collaboratively in triads, and the remaining 20% completed them individually as a 

control; all of the students repeated the paper-and-pencil test. Group interactions were 

videotaped and coded for collaborative assessment. Multilevel covariate analysis was 

then used to analyze the results, with students nested within groups (or as individuals) 

and groups within types of group composition. 

This study produced a number of important findings. Regression analysis of three 

group composition variables (the highest, lowest, and average ability levels in each 

group) on achievement showed that (a) the highest ability level in the group was the 

only significant predictor of achievement for students in the bottom three quarters of 

the sample, whereas (b) the lowest ability level in the group was the only significant 

predictor of achievement for those in the top quarter. Thus, most students would 

benefit from working in a group with a high-ability student. Further analysis showed 

this effect to be especially strong for students in the bottom two quarters: working 

with high-ability students enhanced the performance of these students on both the 

group test and the individual test, and the video analysis showed that they had learned 

from hearing more high-quality explanations than other students. In contrast, high-

ability students performed better when they worked in homogeneous groups than in 

heterogeneous groups. However, their performance did not suffer when they worked 

with low-ability students, relative to their performance when they worked with 

students of medium- to high-ability (i.e., the third quarter). Webb et al. (1998) pointed 

out that their findings raised important questions about the fairness of group 
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assessment: “If the purpose of collaboration on an assessment is to measure students’ 

performance after they have an opportunity to learn from others, then, to give all 

students the same advantage, all groups must have a high-achieving student” (p. 643). 

However, the results for high-achieving students indicated that this would not be the 

optimal configuration for them. 

To replicate this study and clarify the impact of group composition on the 

achievement of high-ability students, Webb, Nemer, and Zuniga (2002) employed 

similar methods to examine the co-construction of task solutions, helping behavior 

such as responses to questions and corrections of one another’s statements, and the 

socio-emotional processes in operation when students work in groups. The authors 

drew three main conclusions: (1) high-ability students perform well in homogeneous 

groups, as well as in some, but not all, heterogeneous groups; (2) the types of group 

interaction that occur during group work strongly influence performance; and (3) 

group interaction predicts performance more strongly than either student ability or the 

overall ability composition of the group. The average level of help that the high-

ability students both gave and received in this study (Webb, Nemer, and Zuniga, 

2002) was significantly related to these students’ delayed post-test scores, and how 

frequently high-ability students heard other students verbalize fully correct answers 

was positively correlated with their delayed post-test performance. Negative socio-

emotional behavior such as domineering, insulting, and off-task behavior predicted 

the frequency with which high-ability students handed in work less complete than 

their immediate posttest answers at the delayed post-test. The researchers called for 

strategies that maximize group functioning to activate the intellectual resources of all 

groups. 
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In another study focusing on high-ability students, Barron (2003) investigated 

collaborative problem solving in 12 triads of sixth graders. She controlled for ability 

by including only students who scored above the 75th percentile on a national 

standardized achievement test on mathematics. The participants viewed a 15-minute 

video adventure from the Adventures of Jasper Woodbury series as a class, and they 

then solved a challenge related to the adventure in triads. Next, they completed two 

tests individually: a repeat of the initial challenge and a second, structurally 

equivalent challenge. The triads were divided into less successful and more 

successful, using a score of 50% for the triad’s solution as the dividing line. Barron 

(2003) found that the more successful triads accepted or discussed correct proposals 

more often and produced a higher proportion of proposals that were directly related to 

the challenge than the less successful groups. She presented four case studies—

designated as follows—to illustrate archetypes of interaction that rendered the triads 

less or more successful in the co-construction of solutions. In Competing to know 

(less successful), the participants were unable to co-regulate problem solving; instead, 

they competed with one another to have their solutions heard. In Two’s company and 

Wait, listen, and watch, the interactions primarily involved only two students; in the 

former case, the third student made three attempts to contribute to the solution 

construction, all of which were ignored by the other two, whereas, in the latter case, 

the third student was more assertive and insisted that his contribution be heard. 

Finally, the fourth (more successful) case, Coordinated co-construction, illustrated 

effective collaborative problem solving. Barron’s (2003) study shows that even 

heterogeneous groups with students of high ability can be inequitable in terms of 

assessment (Issue 1) because groups differ in their ability to co-regulate the 

collaborative problem-solving process, a similar conclusion to that reached by Webb 
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et al. (2002). Barron therefore called for a shift from an instrumental view of 

collaboration to one that treats it as an important human capability in its own right 

(Issue 3). 

Learning in groups is widespread in higher education, particularly in professional 

fields such as healthcare and engineering, in which the ability to work in teams is an 

important professional area of competence. In these contexts, concerns about fairness 

and the uneven contributions of group members are well known. To mention just one 

study, Colbeck, Campbell, and Bjorklund (2000) interviewed 65 undergraduate 

students from seven college campuses who had just completed, or were completing, 

engineering courses that involved a group design project. Many of the students 

mentioned their concerns about “slackers” and “leaders.” Slackers did not contribute 

their fair share of effort to the project, and leaders frequently took up the leadership 

role because other group members did not keep their commitments or make quality 

contributions, often ending up doing most of the work themselves. However, high-

performing students were also found to assume leadership roles because other 

students in the group were not performing to their standards. Students were also found 

to complain if the leader did not accept their ideas or let them carry out part of the 

project. 

There is relatively little research on assessment practices themselves in the 

literature reviewed here, but one exception is in medical education, where teams are 

widely used in problem-based learning (PBL). Willis et al. (2002) investigated the 

assessment preferences of medical students who used PBL at the University of 

Manchester, and developed a rubric for assessing group interaction and activity. Their 

rubric emphasizes efficiency and engagement with the task: task-oriented inputs, the 

posing of questions that are salient to the task, and task completion. On the basis of a 
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1998 survey of registered nurses who graduated from a PBL program at McMasters 

University in Canada, Ladouceur et al. (2004) reported that assessment was “among 

the three worst aspects of the program” (p. 447). These authors suggested that a 

common challenge is finding a way to standardize assessments when there is a 

common curriculum. In this respect, one problem with collaborative learning is that 

although the curriculum implemented in multiple versions of a course or tutorial 

group may differ considerably, the intended curriculum remains the same. In 

professional fields, in which it is often important to certify that students have attained 

certain outcomes, objective and consistent assessment is regarded as being of 

paramount importance. Pauli, Mohiyeddini, Bray, Michie, and Street (2008) 

developed a questionnaire designed to measure individual differences in negative 

experiences of learning in groups, which can be used to examine the extent to which 

students feel such problems exist in their group work. This questionnaire has four 

subscales: lack of group commitment, task disorganization, storming group, and 

fractional group. A storming group is characterized by arguments, rows, and gossip, 

whereas a fractional group is characterized by feelings of isolation, the development 

of factions, and difficulties in deciding roles. 

In summary, the literature discussed in this section reveals substantial problems in 

the assessment of learning in small groups. The major problem is that collaborative 

learning is rarely developed to the point that the potential cognitive benefits of 

collaboration are realized in all groups (Issues 1 and 3). The reasons for this under-

development include variations in prior achievement, ability to coordinate 

contributions from multiple group members, interaction style, and motivation and 

interest in the task. There is also relatively little research on the quantitative 

measurement of group processes, and there are concerns about objectivity and 
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reliability in courses with multiple tutorial sections, in which the nature of learning 

outcomes can vary substantially (Issue 4). 

Assessment of learning in asynchronous online discussion forums 

The use of asynchronous discussion forums has become widespread, and provides 

an opportunity for collaborative learning. Online discussions are employed by 

students in secondary and postsecondary education to prepare for or extend in-class 

learning (e.g., Guzdial & Turns, 2000; Hsi & Hoadley, 1997), and it has been noted 

frequently that online discussions provide greater opportunities for students to share 

ideas and information than classroom discussions. Many instructors look to online 

discussions to promote critical thinking, argumentation, and knowledge construction. 

However, the majority of studies on online discussions reveal low levels of 

participation and interactivity (Guzdial & Turns, 2000; Hewitt, 2005), and there is 

little consensus on how such discussions should be assessed. This section reviews 

research on participation rates, portfolio assessments, and the emerging uses of 

server-log data. 

Instructors often treat online discussions as an addition to classroom learning, 

something incidental to it, and they are therefore not generally assessed; deep 

integration between online discussions and classroom learning is rare. When online 

discussions are assessed, such assessment is often limited to measures of 

participation, such as the number of notes that are created and read by individual 

students. Furthermore, although some studies suggest a positive correlation between 

participation rates and measures of conceptual knowledge (e.g., Lee, Chan, & van 

Aalst, 2006) the research is mixed, and a model of how participation in online 

discussions contributes to learning is lacking. The research literature nevertheless 

suggests that the nature of the discourse—e.g., interaction and focus on concepts 
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rather than facts—plays an important role in learning, in conjunction with quantitative 

indicators (Hakkarainen, 2003). 

There also are conceptual difficulties with current uses of participation rates for 

assessment because they treat individual events such as note creation as independent 

of one another, but they clearly are related. For example, when a class is summarizing 

online what has been learned over a certain period of time, students who are late in 

submitting their contributions may find it unnecessary to contribute at all because the 

points they wished to make have already been made several times. As numerous 

authors have noted, a discursive act is always a response to an earlier act (Wells, 

1999). Hence, treating note creations as independent events removes the collaborative 

aspect of learning in online discussions (Stahl, 2002). Although it is useful to examine 

whether all students in a class are, over time, creating and reading notes, posing 

questions, and generating ideas, it is important to assess online discourse at additional 

levels to understand what groups of students, and the class as a whole, are doing and 

accomplishing together. 

A focus on individual learning outcomes dominates the research on the educational 

uses of online discussions, but there are more powerful models in which the students 

constitute a community. In these models, individual students work to achieve 

collective goals, and are appreciated for the unique contributions they make to this 

joint effort (Bielaczyc & Collins, 1999). A prominent example is the knowledge-

building community model, in which the community’s goals are focused on extending 

the frontier of knowledge, as the community understands it (see Chan, this volume; 

Scardamalia & Bereiter, 2006). In knowledge building, ideas are regarded as 

epistemic objects: after they are introduced into a public space, the community works 

to improve them. The discourse of knowledge building involves much more than 
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sharing ideas; it requires substantial interaction to improve ideas and extensive 

synthesis and rise-above to reach new levels of conceptualization (Scardamalia & 

Bereiter, 2006; van Aalst, 2009). Whereas most examples of online discussions span 

from only a few days to weeks, knowledge-building discourse can last for many 

weeks or even months, making the need for rise above and synthesis particularly 

important. Thus, the technology generally used to support knowledge building, 

Knowledge Forum®, is designed to support synthesis and rise-above (Chan, this 

volume). There is a particular need for assessment to scaffold the development of 

knowledge-building discourse. If assessment focuses on this kind of work, then it 

reduces the need for teachers to read and evaluate a large number of initial 

contributions and raises the standard of online work. Students not only need to 

contribute notes, but they must also demonstrate that their collective efforts lead to 

shared knowledge advances. 

Along these lines, van Aalst and Chan (2007) employed electronic portfolio notes 

in Knowledge Forum®. Students were provided with principles that describe 

knowledge building, and were asked to assess the extent to which their class’s work 

on Knowledge Forum fit these principles. Although students completed this task 

individually, the principles represented both individual and collective aspects of 

knowledge building. Interviews showed that the task helped twelfth grade and 

university students to understand better how they should contribute to online 

discourse to enhance knowledge building. Lee et al. (2006) employed this approach 

with ninth grade students, and found that portfolio scores made a significant 

contribution to conceptual understanding scores after controlling for measures of 

participation, depth of inquiry, and depth of explanation obtained from analysis of the 

Knowledge Forum® database content. However, although this approach can provide 
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students and teachers with useful information about the efficacy of their discourse, the 

gathering of evidence by students is highly labor-intensive. Thus, tools to simplify 

this aspect of the assessment process are needed. Many researchers are therefore 

attempting to develop computer-based assessment tools that can provide semi-

automatic analyses of online discussions. 

In this respect, the information stored in online discussion forums—e.g., note 

content, keyword use, vocabulary, participation, and interactivity—provides a large 

database that can, in principle, be analyzed by a computer. If such analysis provides 

useful feedback to teachers and students, then it could become a valuable resource for 

formative assessment. One kind of analysis that has been employed widely is social 

network analysis (de Laat, Lally, & Lipponen, 2007; Haythornthwaite, 2002), a set of 

techniques for analyzing aspects of the social structure of discourse, such as the 

centrality of certain participants, the emergence of sub-groups, and the extent to 

which all participants have co-participants who follow or use their contributions. 

These techniques can provide useful information to teachers about interactivity, but 

they lack information on content, such as the concepts that participants are using. 

Nevertheless, in computer science, substantial progress has been made in data mining 

and text mining techniques that open up new possibilities for formative assessment. 

For example, latent semantic indexing, which was initially developed to improve a 

web search engine, is a set of techniques designed to discover the semantic structure 

of a large corpus of texts (Foltz, 1997). It has been successfully applied to such 

assessments as the machine grading of essays (Landauer, Laham, & Foltz, 2003). 

Chen and Chen (2009) provided an initial framework for the application of data 

mining techniques in general to formative assessment. They used five computational 

schemes—correlational analysis, gray relational analysis, k-means clustering, fuzzy 
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clustering algorithms, and fuzzy association—and argued that the results obtained 

from such techniques can be used for precise formative assessments based on the 

learning portfolios of individual learners collected from a web-based learning system. 

The teacher-side formative assessment tool in their study is able to provide 

information on individual students, including their degree of concentration, question 

and answer responses, and comments. 

In sum, both the educational uses and assessment of asynchronous online 

discussions require substantial development; online discussions often lack sustained 

participation and interaction and are dominated by sharing practices. Whereas equity 

issues are important in small-group learning, here the conceptual difficulties arising 

from an emphasis on learning by individual learners is more important (Issue 2). 

There is a mismatch between the learning models that underpin the use of online 

discussions and most assessments of these discussions (Chan & van Aalst, 2004). The 

formative use of assessments based on the content of online discussions can be an 

important resource for improving the nature and quality of these discussions, but work 

in this arena is still in an early stage of development (Issue 3). 

Peer- and self-assessment 

If collaboration is oriented toward improving learning outcomes, then it must 

involve the use of criteria for commenting on and raising questions about a 

collaborator’s work. Peer-assessment is one structured approach to this kind of 

collaboration. Indeed, peer-assessment can be a method for learning how to 

collaborate. It can also serve as a first step toward self-assessment, as it is often more 

difficult to see the limitations in one’s own work than those in that of others. This 

section briefly discusses peer- and self-assessment as the fourth theme in research on 

assessment. 
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The literature search, which emphasized cognitively oriented research, revealed 

relatively few studies in this arena, but it is clear that they these studies are just the tip 

of the an iceberg. Much of the impetus for peer- and self-assessment comes from the 

literature emphasizing critical thinking and authentic assessment tasks, in which 

students have a role in defining criteria and standards and then apply these 

criteria/standards to peer- and self-assessments of performance. Presumably, this kind 

of involvement leads to deeper student understanding of the expected learning 

outcomes. The literature reveals mixed evidence on whether students are capable of 

peer- and self-assessment, and raises a number of questions about the validity and 

reliability of such assessments (Issue 4). 

White and Frederiksen (1998) found that reflective assessments carried out by 

middle-school students had a positive impact on their performance on a science 

inquiry test and physics test and that the process was particularly beneficial to low-

achieving students. In a study by Ross and Starling (2008), secondary school students 

were involved in setting criteria, were taught to use those criteria, were given 

feedback on their self-assessments, and used assessment data to develop action plans. 

These researchers found self-assessment to be a valid and reliable method of 

assessing student performance, particularly when it is used for formative rather than 

summative purposes. In the medical education arena, Dannefer et al. (2005) also 

found peer assessment to be a reliable and valid method of assessing both cognitive 

and interpersonal aspects of medical students’ performance. Tiwari and Tang (2003) 

examined portfolio assessment in healthcare education, and found that students 

enjoyed preparing their portfolios and that doing so improved their cognitive 

outcomes and affect toward their course of study. One of the things that these adult 

students appreciated was the ability to choose material for their portfolios to 
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demonstrate their learning. However, in their study of peer assessment in a computer-

supported collaborative learning (CSCL) environment, Prins, Sluijsmans, Kirschner, 

and Strijbos (2005) raised concerns about the completion rates of these assessments 

and the quality of the assessment performance. Davis, Kumtepe, and Aydeniz (2007) 

concluded from their review of numerous studies in this arena that although peer 

assessment is conducive to the improvement of learning, its validity and reliability are 

open to question, mainly because students lack sufficient subject knowledge. 

These studies suggest that self- and peer-assessment may be more suitable for 

formative than summative assessment purposes, although further research is 

necessary to determine the impact of incorrect formative assessments on eventual 

performance. As mentioned earlier, Webb et al. (2002) found that the eventual 

performance (i.e., delayed post-test results) of high-ability students was negatively 

influenced by the earlier receipt of partially incorrect or incomplete explanations. 

Nevertheless, the “authenticity” of assessments that students have co-developed with 

the teacher may make students more ready to learn from assessment results—an 

important key to formative assessment. 

Conclusions and Implications 

This chapter has reviewed collaborative learning-related, cognitively oriented 

research on assessment published between 1994 and 2009. The beginning of this 

period coincides with the publication of Gipps’ (1994) Beyond Testing: Towards a 

Theory of Educational Assessment, which argues for a shift from psychometric views 

of assessment to views that honor the multi-dimesnional and context-dependent 

nature of educational performance. All of the studies discussed herein are relevant to 

an understanding of the intersection of collaborative learning and assessment, 

although they do not all deal with both topics. The assessment strategies that have 
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been discussed include formative assessment involving individual students; 

assessment of individual students’ science knowledge and inquiry and problem-

solving abilities after working in small groups; quantitative measures of individual 

students’ participation in online discussions; assessment of class knowledge building 

using portfolios created by individual students; and a variety of self- and peer-

assessments focusing on learning by individual students after they have worked in 

small groups. This section elaborates upon why—despite the substantial difficulties in 

assessment—collaborative learning is a necessity, and then returns to the four issues 

highlighted in the Introduction to ouline a research agenda. 

The necessity of collaborative learning 

The author contends that in a 21st century educational worldview, collaborative 

learning is no longer an instructional choice but a necessity. Learning and working in 

teams, for example, software design teams, executive teams, and restaurant staff, is 

pervasive in the world of work. In work situations, collective goals and achievements 

are the raison d'être for collaborative teams, but individual contributions and 

achievements are also important. The world of work requires that individuals are able 

to work with others in a variety of situations, and the need for work-place 

collaboration has increased substantially in recent decades. Technological 

developments throughout the 20th century led to phenomenal increases in access to 

travel, information, and communications, and rendered the world more globally 

competitive and faster-paced. The need for up-to-date knowledge that goes beyond 

the boundaries of what is known and “disruptive innovation” (Hagel III & Seely 

Brown, 2005) has increased dramatically. Knowledge work is significantly more 

difficult than traditional learning, and relies on teamwork. Equally important, the new 

work-related conditions are mirrorred by the experience of students, who also have 
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unprecedented access to information and social networks (e.g., Google and other 

Internet search engines, Facebook, and Twitter) and now use them in their everyday 

lives. However, although students can make use of online communities for learning 

(Gee, 2007), their information and digital literacy and inquiry and collaboration skills 

still require substantial development. Thus, educational priorities must be altered to 

provide a better balance between domain knowledge and development of the capacity 

for new learning. Collaboration is necessary because it can lead to better results than 

individual efforts and because it can render development of the capacity for new 

learning more feasible. 

Issues 1 and 2: Assessment of learning in small groups 

Collaborative learning strategies are frequently employed for practical reasons, for 

example, because they are effective, involve mutual engagement with learning goals, 

distribute effort, and lead to collective learning outcomes that surpass what students 

can accomplish solo. However, many difficulties arise from individual differences in 

pior knowledge, motivation, interest in the task, effort, and ability to coordinate the 

contributions of multiple students (e.g., Barron, 2003; Colbeck et al., 2000; Webb et 

al., 1998), rendering the assessment of collaborative learning in small groups 

inequitable. Some groups clearly learn more than others for reasons that have little to 

do with the degree of effort invested in the learning process. Webb and colleagues 

(1998, 2002) suggested that each group must have at least one high-achieving student.  

Another strategy for addressing these problems is to have students work with many 

different collaborative partners over time, to ensure that they are not always part of an 

advantaged or disadvantaged team and that they have opportunities to learn to work 

with students who vary in such variables as prior knowledge and interaction style. 

Learning communities may provide a better configuration than fixed small groups 



	 24	

because they place more emphasis on collective goals, articulated in part by the 

commnity members, and allow for expertise to be distributed to a greater extent than 

is possible in small groups (Bielaczyc & Collins, 1999). Thus, more students can 

benefit from the various competencies that different students bring to the 

community’s learning. In a study of three successive knowledge-building 

communities in Grade 4 classes taught by the same teacher, Zhang, Scardamalia, 

Reeve, and Messina (2009) found that the diffusion of ideas was greatest in the 

“opportunistic group” configuration, in which students formed collaborative groups to 

deal with emerging inquiry questions and, over time, worked in many different 

groups, compared with the “fixed group” and “interacting group” configurations, in 

which they worked with the same students throughout the school year. Strategies for 

diffusing learning across small groups, such as gallery walks and presentations, can 

also be helpful (Kolodner et al., 2003). Another important variable is the nature of the 

task; a strong commitment to shared goals is more likely to occur when all 

collaborating students grasp the educational value of the task in question. Almost all 

of the studies examined in this review involved relatively short-term collaborations in 

small groups. More research examining issues of equity and learning longitudinally 

and at different levels of analysis (individual, group, and community) would be 

useful. 

There also are problems with the validity of assessments of collaborative learning, 

both in small groups and in general. Because, as Stahl (2010) argues, the major 

cognitive benefit of collaborative learning is that it leads to collective learning 

outcomes that are irreducible to individual learning outcomes, it seems important to 

report learning outcomes at both levels. Reporting a grade for the group-level 

outcome, such as the overall quality of the project, as well as that reflecting a 
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particular student’s own knowledge relative to that of other group members, would 

provide a more complete picture of learning performance. Doing so could show, for 

example, that the group had developed a high-quality project, but that the particular 

student in question had learned less from the project than his or her peers, that is, less 

than the group-level grade would suggest. This kind of assessment approach would 

allow us to learn more about whether individual students are benefiting cognitively 

from collaboration. Current practice neglects one or the other of the two levels of 

learning performance: it measures individual learning outcomes but neglects group-

level outcomes or measures group-level outcomes and incorrectly infers individual 

learning, often confusing it with effort. The more widespread uptake of collaborative 

learning, it seems, requires assessments that provide clear evidence of the benefits of 

collaboration. 

Issue 3: Developing collaborative learning as a human competence 

Following Barron (2003), it is proposed that collaborative learning is not merely a 

method for learning but a human competence that is difficult to achieve and requires 

effort to develop. As indicated earlier, it is also an important 21st century 

competence. Elsewhere, van Aalst (in progress) argues that the “collaborative” in 

collaborative learning should refer to an aspect of learning that, if well-developed, 

empowers students to achieve learning that would be impossible without 

collaboration. Learning how to learn collaboratively then becomes an aspect of 

learning how to learn, a skill emphasized in many recent curriculum reforms (e.g., 

CDC, 2000). Although collaboration is more difficult than solo learning in some 

respects (i.e., coordination, social skills), it can scaffold learning how to learn by 

distributing cognitively difficult processes such as regulation and reflection. 
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Formative assessment and self- and peer-assessment have important roles to play in 

this arena. 

However, although the current research on formative assessment is helpful in 

clarifying the possibility of using assessment as a learning resource, it falls short in 

demonstrating how students can be empowered as agents of their own learning; 

formative assessment is largely done to students by teachers. By comparison, self- 

and peer-assessments are performed by students and provide better opportunities for 

them to reflect and understand what constitutes quality performance, particularly on 

complex tasks. Further theoretical and empirical research is required to align 

formative assessment and self- and peer-assessment with a theory of agency in 

collaborative learning. Although agency is important in theories of self-regulated 

learning (Winne & Hadwin, 1998), these theories are primarily concerned with 

individual learning. 

Issue 4: Objectivity and reliability in assessment 

Objectivity and reliability are crucial to high-stakes assessments such as 

matriculation examinations and international evaluations of educational progress, 

which are beyond the scope of this chapter. However, as noted earlier, there has been 

substantial growth in the use of school-based assessments of complex performance, 

which sometimes involves collaboration (e.g., the ability to converse with others in a 

second language). 

In some countries, teachers have considerable freedom in the conduct of school-

based assessments, but, when external examinations also exist, these assessments 

often are designed to provide practice for the external examinations rather than an 

opportunity to assess more complex student performance than is amenable to large-
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scale testing. Substantial work is necessary to establish a school-based assessment 

method that is suitable for assessing those types of performance that are unsuitable for 

large-scale testing. In many situations that require collaboration, the learning products 

may vary substantially between groups (for example, one group may solve a 

mathematics problem geometrically and another algebraically), and requiring 

solutions to be more uniform (e.g., only geometric) would undermine the goal of 

stimulating creativity. Standards-based approaches can be useful, but the dimensions 

of performance should be generative of future learning rather than merely descriptive 

of the content knowledge that is of immediate concern. In their work on portfolio 

assessment in knowledge building, van Aalst and Chan (2007) provided such 

dimensions (e.g., collaborative effort and progressive problem solving) and asked 

students to analyze the extent to which there was evidence of these dimensions in 

their class’s Knowledge Forum® database. 

Apart from these qualitative features of collaborative learning, research is also 

needed both to develop instruments that students and teachers can use to guide the 

improvement of collaborative practices and to determine how these instruments are 

used. As noted earlier, participation data such as the number of notes created by 

individual students are easily obtained, but they do not provide clear 

recommendations for improving online discussions. Advanced techniques such as 

social network analysis fail to address this problem. Of course, the way in which a 

class of students makes use of information depends on such contextual factors as 

students’ previous experience and goals, but it would still be useful to know whether 

writing more notes is likely to lead to conceptual change or whether another strategy 

would be more beneficial. Willis et al. (2002) developed a rubric for assessing group 

interaction and activity among medical students engaged in PBL, but few studies 
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developing such instruments for use in other education fields were found in the 

literature review carried out for this chapter. Such development would thus constitute 

a fruitful direction for future research. 
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