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ABSTRACT

Over the past two decades, curricula in higher education have increas-
ingly incorporated collaborative learning. However, due to (a) large var-
iations in students’ domain-specific abilities (e.g. knowledge and/or
skills) and the effort they invest into the collaboration and (b) teachers’
limited knowledge about how to assess collaborative learning, two main
challenges arise. The first challenge concerns ensuring construct validity
of the assessment methods, that is, whether an assessment accurately
measures students’ domain-specific abilities. The second challenge origi-
nates from the potential of assessment methods to elicit student behav-
iour that is misaligned with the objectives of collaborative learning (e.g.
free-riding behaviour). This paper aims to enhance teachers’, research-
ers’, and students’ awareness for and need to develop what we refer to
as ‘collaborative learning assessment literacy’. In particular, we will dis-
cuss the two challenges in relation to three frequently used and dis-
cussed methods for assessing collaborative learning - group assessment,
individual assessment, and group assessment combined with intra-
group peer assessment - with specific attention to the purpose of
assessment (i.e. formative and summative). Implications of the two chal-
lenges as well as their relation to other core components in the design
of any collaborative learning setting (e.g. group constellation) will
be discussed.

KEYWORDS
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Over the past two decades, curricula in higher education have increasingly incorporated collab-
orative learning (Jin 2012; Flores et al. 2015). Although the literature contains a variety of terms
and concepts to refer to students working and learning together - e.g. cooperative learning, col-
laborative learning, group work, peer learning, team learning, group learning activities, and
group-based learning - we will use ‘collaborative learning’ as the umbrella term and Strijbos’

(2016, 203) definition of collaborative learning as:

a learning phenomenon where individuals in a social constellation (e.g. group, team, or community) within
a physical and/or virtual environment, interact on the same or different aspects of a shared task to
accomplish implicit or explicit shared and individual learning goals (e.g. domain-specific knowledge or skills,
social skills, etc.). Collaborative learning is structured by collaboration scaffolds (which can be faded if no
longer needed) provided by an agent(s) within or outside of the social constellation (e.g. teacher, peer, self,
technology) to guide interaction and increase the likelihood that social constellations and/or individuals can
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accomplish their goals. An agent(s) within or outside of the social constellation diagnoses and/or evaluates
the constellation’s and/or individual’s accomplishment(s) against criteria and standards.

Teachers may have didactic and pragmatic objectives for applying collaborative learning.
Didactic objectives for using collaborative learning are, among others, to develop cognitive out-
comes (e.g. knowledge), social outcomes (e.g. communication and collaboration skills), and
motivational outcomes (e.g. attitudes) (Strijbos 2011). Pragmatic objectives for applying collab-
orative learning can be the sharing of learning materials (Van Aalst 2013) and reducing the time
needed for teaching and grading students (Boud, Cohen, and Sampson 1999; Ahern 2007; Augar,
Whitefield, and Winchester 2016). Although collaborative learning can lead to learning benefits
compared to, for example, individual learning (Kyndt et al. 2013; Janssen 2014), students also
experience problems with it (Pitt 2000; Payne et al. 2006; Carver and Stickley 2012). These prob-
lems appear related to the sub-optimal design of collaborative learning, such as minimal teacher
guidance during collaborative learning and its assessment (Conway et al. 1993; Bolton 1999).

In our view two main principles are crucial to the design of collaborative learning: (1) adher-
ence to individual accountability and positive interdependence as these are essential to any col-
laborative learning setting (Slavin 1980; Johnson 1981; Strijbos 2011), and (2) the alignment of
eight core components for collaborative learning design as identified by de Hei, Strijbos et al.
(2016). Regarding the first principle, individual accountability refers to the degree to which indi-
vidual students are held accountable for their contribution to collaborative learning (Slavin
1980), whereas positive interdependence refers to the extent to which the performance of a sin-
gle group member depends on the performance of other group members (Johnson 1981).
Concerning the second principle, de Hei, Strijbos et al. (2016) developed the Group Learning
Activities Instructional Design (GLAID) framework to guide teachers in designing collaborative
learning settings to increase the likelihood that collaborative learning leads to the desired learn-
ing outcomes, by explicitly having teachers design the alignment between collaborative learning
components. The framework consists of eight components: (1) interaction, (2) learning objectives
and outcomes, (3) assessment, (4) task characteristics, (5) structuring, (6) guidance, (7) group con-
stellation, and (8) facilities.

Out of the eight collaborative learning design components, the assessment component
appears under-researched (Strijbos 2011, 2016; Forsell, Forslund Frykedal, and Hammar Chiriac
2020), as it was only explicitly mentioned in two of the 14 meta-studies on collaborative learning
design that were analysed by de Hei, Strijbos et al. (2016). Assessment in education concerns the
collection of evidence on the current state of student’s domain-specific abilities (e.g. knowledge
and/or skills) with two possible purposes: (a) summative, in which the assessment typically takes
place at the end of the learning process and when the assessment outcome contributes to a
final (high-stakes) assessment (i.e. evaluative), and (b) formative, in which assessment typically
takes place during the learning phase to inform students about what needs to be done in the
learning process without the assessment outcome contributing to a final (high-stakes) assess-
ment (i.e. diagnostic) (Scriven 1967; Strijbos 2016).

As a part of the challenges teachers experience with the design of collaborative learning, they
are also uncertain about and struggle with its assessment (Lejk, Wyvill, and Farrow 1997; Ross,
Rolheiser, and Hogaboam-Gray, 1998; Ahern 2007; Gillies and Boyle 2010; Forslund Frykedal and
Hammar Chiriac 2011; Hammar Chiriac and Granstrom 2012; de Hei, Strijbos et al. 2015; de Hei,
Sjoer et al. 2016) as well as with the alignment of the assessment component with other collab-
orative learning design components (de Hei, Strijbos et al. 2016). This is evidenced, for example,
by teachers struggling to align their objectives of collaborative learning (e.g. development of
knowledge and/or skills) with their role in guiding and assessing collaborative learning (Ahern
2007; Forslund Frykedal and Hammar Chiriac 2011; de Hei, Strijbos et al. 2016; Opdecam and
Everaert 2018).

It is hardly surprising that teachers experience the assessment of collaborative learning as
challenging. Firstly, knowledge about how to assess collaborative learning is scarce in both
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practical and research literature (Boud, Cohen, and Sampson 1999; Ahern 2007; Gillies 2007;
Strijbos 2011, 2016; Brookhart 2013; Van Aalst 2013). Secondly, since students might differ in
their domain-specific abilities (e.g. knowledge and/or skills) and the effort they invest into the
collaboration, differences among students within and between groups may arise (Kagan 1995;
Bacon, Stewart, and Silver 1999; Pitt 2000; Van Aalst 2013). On the one hand, variance among
students - if not too large - is what makes collaborative learning worthwhile and contributes to
its effectiveness since students can learn from each other’s strengths and weaknesses (Bolton
1999; Roberts and Mclnnerney 2007). On the other hand, differences among students may pose
two main challenges for any assessment of collaborative learning: (a) ensuring construct validity
and (b) mitigating misaligned student behaviour.

Construct validity can be defined as a measure accurately measuring what it intends to meas-
ure, which Messick (1995) refers to as the content aspect of construct validity. Curricula in higher
education typically emphasize the measurement of individual domain-specific abilities to decide
whether students earn a degree (Boud, Cohen, and Sampson 1999; Nordberg 2006; Sharp 2006).
Hence, the construct of interest when assessing students in higher education is their individual
domain-specific ability (e.g. knowledge and/or skills). Thus, in the context of collaborative learn-
ing, construct validity entails whether an assessment method for collaborative learning accurately
measures, and thus discriminates, between students’ individual domain-specific abilities. With
respect to misaligned student behaviour, assessment might elicit student behaviour that (a)
counteracts the objectives of collaborative learning, e.g. individual assessment might decrease
knowledge sharing and social support of group members; and/or (b) counteracts individual
accountability and positive interdependence, e.g. increasing free-riding behaviour and/or devalu-
ing the need to collaborate (Kagan 1995; Pitt 2000; Strijbos 2011, 2016).

Although it is sometimes argued that inconveniences with collaborative learning - often due
to misaligned student behaviour - prepares students for possible unfair workplace practices
(Alden 2011), we agree with Kagan (1995, 68) that “in the real world, there are many unfair prac-
tices - racial and age discrimination, unequal pay for equal work, and so on - but that doesn't
justify unfair practices in the classroom”. In addition, if teachers want to prepare students for
unfair workplace practices and misaligned co-worker behaviour, it would make more sense to
formulate learning objectives and outcomes related to how students can deal with unfair collab-
orative learning or workplace practices and subsequently design collaborative learning assess-
ment in line with these objectives and outcomes, the task characteristics, and other design
components of the GLAID framework (de Hei, Strijbos et al. 2016).

Notwithstanding that many teachers in higher education struggle with (a) ensuring construct
validity and (b) mitigating misaligned student behaviour, they appear keen to improve their
assessment literacy (Van den Bergh et al. 2006; Ahern 2007; De Hei et al. 2015). Assessment liter-
acy can be defined as “the ability to design, select, interpret, and use assessment results appro-
priately for education decisions” (Quilter and Gallini 2000, 116), and in relation to collaborative
learning it can be termed more specifically as ‘collaborative learning assessment literacy'.
Therefore, the current paper aims to provide more insight into the two collaborative learning
assessments challenges (ensuring construct validity and mitigating misaligned student behaviour)
to enhance teachers’, researchers’, and students’ awareness for and need to develop collabora-
tive learning assessment literacy in higher education. This will be done by discussing the two
challenges for three frequently used (Lejk, Wyvill, and Farrow 1997), studied (Forsell, Forslund
Frykedal, and Hammar Chiriac 2020) and discussed (Kagan 1995; Boud, Cohen, and Sampson
1999; Van Aalst 2013; Strijbos 2016) methods for assessing collaborative learning - (a) group
assessment, (b) individual assessment, and (c) group assessment combined with intra-group peer
assessment - with specific attention to the purpose of assessment (i.e. formative and summative).

In other words, we will focus on methods that assess the process(es) and product(s) of collab-
orative learning, without mixing in student performance on individual tasks. Although it is com-
mon practice to combine a score or grade for a group assignment and a score or grade for an
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individual assignment(s) into a weighted grade for an entire course or unit (Lejk, Wyvill, and
Farrow 1997; Forsell, Forslund Frykedal, and Hammar Chiriac 2020), this practice has, in our view,
implications for construct validity and (mis)alignment of student behaviour of a slightly different
nature. That is, challenges with these practices are that (a) it assumes that individual tasks
“validly compensate for a possible lack of individual effort and quality of contributions during
the group tasks” (Strijbos 2016, 307) and (b) it is unclear how the grades should be weighted.

Group assessment of collaborative learning
Construct validity of group assessment

Group assessment is when all students in a group receive the same assessment by, for example, a
group score, a group grade or comments at the group-level. Construct validity issues with group
assessment of collaborative learning arise because work of individual students, which can be
related to both the collaborative learning process and collaborative learning product, can become
indistinguishable in the work of the group (Webb 1993; Kagan 1995; Nordberg 2008; Dijkstra et al.
2016; Forsell, Forslund Frykedal, and Hammar Chiriac 2020). For example, the best predictor of a
group score or grade appears to be the average ability of the group members (Bacon, Stewart,
and Stewart-Belle 1998). Hence, while positive interdependence is fostered by group assessment,
individual accountability is not. Given that curricula typically emphasize the measurement of indi-
vidual domain-specific abilities to decide whether students earn a degree (Boud, Cohen, and
Sampson 1999; Nordberg 2006; Sharp 2006), group assessment can be conceived of as problematic
for the construct validity, since, for example, a group score or grade will appear as if it were an
individual score or grade on students’ transcript of records. Likewise, it is a threat for the construct
validity of a typical transcript of records (i.e. one that is centred around the individual) as it no
longer solely represents students’ individual domain-specific abilities.

Because of the combination of within-group student differences and a lack of individual
accountability, students with higher individual grades for individual assignments (e.g. written tests)
might receive relatively lower group scores or grades for group assignments, whereas students
scoring lower on individual assignments might receive relatively higher group scores or grades for
group assignments (Lejk, Wyvill, and Farrow 1999; Almond 2009; Plastow, Spiliotopoulou, and Prior
2010; Moore and Hampton 2015; Harvey et al. 2019). In addition, it has been argued (Kagan 1995;
Pitt 2000) and empirically shown (Bacon, Stewart, and Stewart-Belle 1998; Lejk, Wyvill, and Farrow
1999) that between-group differences might lead to situations in which students who are similar
in their domain-specific ability might receive a different group assessment. That is, some students
are placed within an ‘advantageous’ group with, for example, multiple highly motivated and/or
high-achieving students, whereas others are placed within a ‘disadvantageous’ group with, for
example, multiple poorly motivated and/or low-achieving students.

Empirical studies not only show that group assessment can be invalid, students can also com-
plain about the construct validity of group scores or grades and can consider them as unfair
(Conway et al. 1993; Willcoxson 2006; Ahern 2007; Carson and Glaser 2010). In addition, the
more experienced students are with collaborative learning, the less they claim that all students
in a group deserve the same score or grade (Barfield 2003). Teachers may also struggle with the
construct validity of group assessment and therefore indicate, for example, to limit the contribu-
tion of the group assessment in making up the total grade of a course (Ahern 2007; Augar,
Whitefield, and Winchester 2016). Invalid formative group assessments may result in feedback
that does not correspond to each group member’s individual learning process and therefore
could be suboptimal in terms of student learning benefits. Invalid summative group assessment
might result in low-achieving students passing a course while individually not meeting the
requirements and standards (Felder and Brent 2001). Conversely, high-achieving students might
not pass a course or pass with a lower than the desired grade and/or a grade that does not
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represent their individual domain-specific abilities, due to their dependence on fellow students’
comparatively lower domain-specific abilities (Nordberg 2006).

Behavioural (mis)alignment of group assessment

Group assessment aligns with the objectives of collaborative learning (e.g. letting students work
together), on the hand, because it fosters positive interdependence. That is, students depend on
each other in order to succeed in the collaborative assignment, which can lead to, for example,
students helping each other. On the other hand, due to the lack of individual accountability,
group assessment can elicit student behaviour that is misaligned with the objectives of collab-
orative learning. Firstly, it might elicit free-riding (when one or more students within a group do
not perform a fair share of the work, either because a student is not motivated or assumes that
the group is better off without his or her contributions), social loafing (when one or more stu-
dents invest less effort compared to working individually), and the sucker effect (when students
are taken for a free-ride by other group members who invest less effort resulting in one student
doing all the work, thus being a ‘sucker’) (Salomon and Globerson 1989).

Secondly, especially when the stakes are high, students might adopt a performance-oriented
approach rather than a learning-oriented approach (Kagan 1995; Pitt 2000). That is, to maximize
a group assessment (e.g. score or grade), the most optimal strategy to achieve the best possible
group performance might be to let every group member do what he or she does best and thus
divide the group task into individual tasks, combining them in the end (Pitt 2000; Macdonald
2003; Knight 2004; Bacon 2005). Not only might this behaviour be misaligned with the objectives
of collaborative learning, it might also lead to less learning (Bacon 2005), which in turn is also
misaligned with the objective of collaborative learning. Moreover, when the within-group stu-
dent differences are large in terms of domain-specific abilities, with, for example, high achievers
who strive for the best possible assessment (e.g. high group grade) and low achievers who are
just interested in passing the course regardless of the assessment outcome, high achievers might
make additional efforts in order to ensure the best possible assessment (Conway et al. 1993;
Kagan 1995; Pitt 2000). Additional efforts could, for example, be that the high achievers take
over tasks from the low-achievers or that they supervise the low-achievers by giving feedback
and/or correcting the work. From a behavioural alignment perspective, a high-achiever supervis-
ing a low-achiever represents positive behaviour as it resembles peer tutoring by which students
collaborate, help each other and thereby learn from each other. From a construct validity per-
spective, however, this behaviour might be a threat to the construct validity of group assessment
as it results in an unequal contribution to and responsibility for the group assignment which can
lead to an assessment not reflecting students’ individual domain-specific abilities.

Hence, group assessment might lead to student behaviour that is misaligned with the objec-
tives of collaborative learning (Kagan 1995; Pitt 2000). That is, group assessment might elicit
behaviour such as free-riding and adopting a performance-oriented approach, which in turn
might lead to, for example, unequal division of tasks, unequal contributions, and unequal
responsibilities for the group assignment (Pitt 2000; Macdonald 2003; Knight 2004; Bacon 2005).
Although this might be the case for both formative and summative assessment situations, the
likelihood of adopting a performance-oriented approach is expected to be higher for summative
assessment due to its high stakes nature.

Individual assessment of collaborative learning
Construct validity of individual assessment

Individual assessment of collaborative learning is when students in a group receive a personal-
ized assessment (e.g. individual score, grade, or comments at the individual-level) for their
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individual responsibilities and/or (sub)tasks within the collaborative learning assignment. Hence,
in contrast to group assessment, individual assessment of collaborative learning fosters individual
accountability, whereas positive interdependence is not fostered. Therefore, given that curricula
typically emphasize the measurement of individual domain-specific abilities (Boud, Cohen, and
Sampson 1999; Nordberg 2006; Sharp 2006), a higher construct validity - compared to group
assessment - might be assumed.

On the one hand, the individual assessment that students receive of their contribution(s) to a
collaborative learning assignment might indeed better reflect their individual domain-specific
abilities and thus better discriminate among students within a group. On the other hand, the
individual assessment is most likely not entirely detached from the collaborative setting because
students’ individual performance is likely affected by (a) the collaborative setting and behaviour
of the fellow group members irrespective of the intensity of the collaboration, (b) a potential
benefit from exchange of knowledge, and (c) the development of social skills from collaborating
cannot be readily discarded (Strijbos 2011). Hence, the seemingly individual formative or summa-
tive assessment of collaborative learning is actually ‘purposely confounded’ by the design and
objectives of collaborative learning. In other words, what is assumed to be an individual assess-
ment of collaborative learning might at best be qualified as a ‘collaboration-moderated individ-
ual assessment of collaborative learning’.

However, since students ultimately have to perform individually, individual assessment of col-
laborative learning is, compared to group assessment, most likely to be more valid, making it
less susceptible to low achievers benefiting from high achievers or high achievers suffering from
low achievers (Lejk, Wyvill, and Farrow 1999; Almond 2009; Harvey et al. 2019). Consequently,
formative individual assessment of collaborative learning might lead to an individual score, grade
or comments at an individual level that likely better aligns with each group members’ individual
learning process and which thereby might increase their individual learning. Summative individ-
ual assessment of collaborative learning is less likely to result in students passing a course who
individually do not meet the required abilities (Felder and Brent 2001) and to high-achieving stu-
dents not passing a course or passing with a lower than the desired grade/and or grade that
does not represent their individual domain-specific abilities (Nordberg 2006).

Behavioural (mis)alignment of individual assessment

Individual formative and summative assessment of collaborative learning fosters individual account-
ability, which counteracts group assessments’ problems with free-riding, social loafing, and the
sucker-effect. However, as a result of the lack of positive interdependence with individual assessment
of collaborative learning, both formative and summative individual assessment of collaborative learn-
ing do not function as an incentive for students to engage in genuine collaboration. Even more than
with group assessment, all that it takes to succeed in the case of individual assessment of collabora-
tive learning is that students arrange superficial and high-level organisational matters such as dividing
subtasks and deciding who combines the separate pieces together (Macdonald 2003; Knight 2004;
Bacon 2005). That is, students might work individually on their subtasks without any genuine integra-
tive group task-related collaboration with their fellow group members.

It has been shown that individual assessment of collaborative learning can create rivalry
among group members which might hamper collaboration within groups (e.g. impaired informa-
tion sharing) (Hayek et al. 2015). As a consequence, irrespective of whether formative or summa-
tive individual assessment of collaborative learning is applied, it is questionable whether
students’ behaviour aligns with the behaviour that the teacher aimed for; and, thus, whether the
objectives of collaborative learning are achieved (especially when collaborative learning aims for
the development of skills such as communication and social skills). In addition, as with group
assessment, individual assessment of collaborative learning might lead to less learning since stu-
dents might only focus on one or several but not every aspect of the group assignment (Bacon



1228 H. MEUJER ET AL.

2005). Finally, if the content of the collaborative assignment hardly fosters collaboration, individ-
ual assessment of collaborative learning is likely to turn the collaborative assignment into an
individual assignment in disguise.

Group assessment combined with intra-group peer assessment of
collaborative learning

Construct validity of group assessment combined with intra-group peer assessment

Peer assessment of collaborative learning can occur in two major formats: intra-group peer
assessment and inter-group peer assessment (Sivan 2000). In intra-group peer assessment each
group member assesses all fellow group members (and sometimes also themselves), whereas in
inter-group peer assessment a group or individual members of that group assesses the product
of another group. Of the two, intra-group peer assessment is the most common, as it (a) aligns
quite naturally with collaborative learning and (b) can provide insight into the collaborative pro-
cess which is typically not accessible to the teacher (Onyia 2014; Strijbos 2016). Hence, intra-
group peer assessment is often combined with a group assessment (e.g. group score) for the
group product. The group product can then be moderated into an individual score or grade for
each group member via the peer assessment scores by fellow group members regarding, for
example, each group member’s contribution to the group task, their specific responsibilities,
and/or the effort they invested. For example, a student who contributed less than fellow group
members, which is hard to identify for teachers, can be detected and their group score or grade
‘corrected’ via intra-group peer assessment (Cheng and Warren 2000). Therefore, group assess-
ment combined with intra-group peer assessment could be a solution for group assessments’
limitations in light of individual accountability (e.g. resulting in free-riding behaviour) and individ-
ual assessments’ limitations in light of positive interdependence (e.g. resulting in limited or no
incentive to engage in genuine collaboration).

Intra-group peer assessment can stimulate participation of students in groups, and reduce
free-riding behaviour and social loafing (Johnston and Miles 2004; Shiu et al. 2012; Sridharan,
Muttakin, and Mihret 2018). As such, intra-group peer assessment might increase the construct
validity of a group assessment. However, challenges for ensuring construct validity arise as well
when combining group assessment with intra-group peer assessment. Firstly, intra-group peer
assessment typically focuses on the collaborative process rather than the collaborative product
(Forsell, Forslund Frykedal, and Hammar Chiriac 2020). Similar to the assessment of an individu-
al’s learning product not necessarily informing teachers about students’ individual learning pro-
cess (Gibbs 1995), the assessment of the collaborative process does not necessarily inform
teachers about the collaborative product. That is, although students might work well together
and every group member does his or her fair share - resulting in similar intra-group peer assess-
ment scores for their contribution to the collaborative process - some students might deserve a
higher score or grade based on the quality of their contribution to the group product. The group
product, however, is typically still only scored or graded with a group assessment, despite the
criteria on the quality of the contribution to the collaborative product also being part of the
intra-group peer assessment (Cheng and Warren 2000; Lejk and Wyvill 2001; Johnston and Miles
2004). Yet, in that case, similar challenges might arise as with group assessment: students with
higher scores or grades for individual assignments (e.g. written tests) might receive relatively
lower scores or grades for group assignments, whereas lower scoring students might receive
relatively higher scores or grades for group assignments (Lejk, Wyvill, and Farrow 1999; Almond
2009; Harvey et al. 2019).

Secondly, students’ ability to validly assess their peers can be compromised. For example,
intra-group peer assessments can be influenced by friendships, peer pressure, harsh marking as
a consequence of conflicts within a group or students disliking each other, and deliberately
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down or up-grading fellow group members to enhance their own relative profit from peer
assessment (Bushell 2006; Willcoxson 2006; Carver and Stickley 2012; Jin 2012; Ohaja, Dunlea,
and Muldoon 2013). Moreover, Diprose, Judd, and Morris (1997) found that when students
assessed their peers’ contribution as poorly, they feared that their own contribution would be
assessed as poorly in retribution. These biases are known as the ‘reciprocity effect’, which states
that the relationship between peers might influence their assessment of their peers (Magin
2001). Because of the aforementioned biases, it is no surprise that students can perceive intra-
group peer-assessment as unfair (Roskams 1999; Kaufman and Schunn 2011; Jin 2012). However,
Sridharan, Tai, and Boud (2019) found that students are able to assess peers validly in a forma-
tive context, but not in a summative context. Hence, it seems that students are reluctant to
assess peers honestly when the stakes are high because they do not feel comfortable to penalise
their peers and fellow group members (Ohaja, Dunlea, and Muldoon 2013; Hastie 2018).

Thirdly, the formula by which the moderation commonly is computed is still subject to
debate. In general, the formula used is typically based on the PA-factor by Goldfinch (1994);
occasional minor variations aside (Strijbos, Stegmann, and Sluijsmans, 2017). Although this for-
mula is used, for example, as part of the SPARKp ys system for summative purposes (see Wu,
Chanda, and Willison 2014), it is still subject to the aforementioned biases; hence, several correc-
tions have been proposed for subjectivity and dishonesty of peer assessment scores (Li 2001),
assessing oneself higher or lower than fellow group members (Bushell 2006), and large variations
in individual scores due to the formula used for the moderation (Sharp 2006; Neus 2011; Nepal
2012; Spatar et al. 2015). However, to date there are no agreed upon practices or formulas to
convert a group score or grade into individual scores or grades with the help of intra-group
peer assessment.

In sum, although group assessment combined with intra-group peer assessment seems like
a solution to group and individual assessments’ limitations, several challenges arise: (a) the col-
laborative process does not necessarily inform teachers about the collaborative product, (b)
students’ biases and/or reluctance in assessing peers within their group, and (c) there are no
agreed practices or formulas to convert a group score or grade into individual scores or
grades. However, since students seem to be able to assess peers validly in a formative context,
formative group assessment combined with formative intra-group peer assessment might result
in more construct valid measures compared to group assessment alone. Hence, this method
for collaborative learning assessment might result in optimal feedback on students’ learning
process. With regard to summative purposes, the challenges with this method might cause
group assessment combined with intra-group peer assessment to be invalid and lead to, for
example, students not receiving their desired grade (Nordberg 2006) or a grade that does not
represents their individual contribution to the group due to their dependence on their peers’
domain-specific abilities.

Behavioural (mis)alignment of group assessment combined with intra-group
peer assessment

Whether group assessment combined with intra-group peer assessment enhances the alignment
of student behaviour largely depends on whether the peer assessment is valid, which may be
more likely in formative than in summative contexts (Sridharan, Tai, and Boud 2019). When stu-
dents know that their fellow group members will not ‘reward’ or ‘punish’ them for their contribu-
tion to the process and/or product, individual accountability is still lacking and student
behaviour might be similar to that in the case of group assessment, and, for example, lead to
free-riding behaviour. In addition, because group assessment typically concerns the collaborative
product and intra-group peer assessment typically concerns the collaborative process, students
might - as in the case of group assessment - adopt a performance-oriented approach rather than
a learning-oriented approach (Pitt 2000). For example, a high-achiever might take over tasks of
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low-achievers (Kagan 1995; Pitt 2000), and because both the high-achiever and the low-achiever
benefit from this approach (from a performance-oriented perspective), students might decide to
not validly conduct the intra-group peer assessment (Pitt 2000). Hence, when students do not
validly assess each other because of (a) biases (e.g. because of friendship) or (b) a performance-
oriented approach, group assessment combined with intra-group peer assessment might still
lead to student behaviours that do not align with the objectives of collaborative learning (e.g.
unequal task distribution).

When intra-group peer assessment is valid, which may be more likely in formative contexts
(Sridharan, Tai, and Boud 2019), an ideal scenario in terms of aligned student behaviour might
be as follows: positive interdependence is fostered by group assessment, whereas individual
accountability is fostered by intra-group peer assessment. In other words, intra-group peer
assessment might make students aware not only of what their peers should have done or failed
to do but also what they themselves should have done or failed to do. For example, when stu-
dents are unsatisfied with the behaviour or performance of specific group members, they can
weigh that into their peer assessment. Likewise, the peer assessment by their fellow group mem-
bers might prompt them to invest more effort and/or raise the quality of their contributions to
the collaborative process and/or product. This heightened awareness of roles, responsibilities,
and tasks might lead to student behaviour that is more aligned with the objectives of collabora-
tive learning. As such, intra-group peer assessment might then help and stimulate the participa-
tion of students in groups and reduce free-riding behaviour (Johnston and Miles 2004; Shiu et al.
2012; Strijbos 2016; Sridharan, Muttakin, and Mihret 2018). Yet, even in summative contexts,
intra-group peer assessment might be capable of fostering individual accountability. That is,
when students do not know whether their peers will assess them validly, the ‘threat’ of being
assessed ‘accurately’ by peers alone might lead to student behaviour better aligned with the
objectives of collaborative learning; for example, more explicit communication and coordination
of their own and their fellow group members’ tasks and responsibilities.

In conclusion, group assessment combined with intra-group peer assessment might lead to
student behaviour that is more aligned with the objectives of collaborative learning compared to
group assessment and individual assessment. However, this is more likely in the case of a forma-
tive purpose because it might result in more valid intra-group peer assessments which in turn
enhances students’ sense of individual accountability. In the case of a summative purpose, in
which students deliberately choose and/or might know that their peers will not validly assess
their contribution to the collaborative process and/or product, students might still show mis-
aligned behaviour such as free-riding and unequal task distribution.

Discussion

Collaborative learning is frequently employed in higher education (Jin 2012; Flores et al. 2015) and
can be used for developing cognitive outcomes (e.g. knowledge), social outcomes (e.g. communi-
cation and collaboration skills), and motivational outcomes (e.g. attitudes) (Strijbos 2011). It has
been shown that collaborative learning can lead to learning benefits compared to, for example,
individual learning (Kyndt et al. 2013; Janssen 2014). However, since students differ in their
domain-specific abilities (e.g. knowledge and/or skills) and the effort they invest into the collabor-
ation, the assessment of collaborative learning is often considered as challenging by teachers (Lejk,
Whyvill, and Farrow 1997; Ross, Rolheiser, and Hogaboam-Gray 1998; Ahern 2007; Gillies and Boyle
2010; Forslund Frykedal and Hammar Chiriac 2011; Hammar Chiriac and Granstrom 2012; de Hei et
al. 2015; de Hei, Sjoer et al. 2016). Moreover, in comparison to other design components of collab-
orative learning such as ‘group constellation’ (de Hei, Strijbos et al. 2016), relatively little is known
about how collaborative learning could be assessed (Strijbos 2011, 2016).
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To enhance teachers’, researchers’, and students’ awareness for and need to develop what we
refer to as ‘collaborative learning assessment literacy’, we discussed the two challenges of (a)
ensuring construct validity and (b) mitigating misaligned student behaviour in relation to three
frequently used and discussed methods for assessing collaborative learning - group assessment,
individual assessment, and group assessment combined with intra-group peer assessment - with
specific attention to the purpose of assessment (i.e. formative and summative). Table 1 presents
a (somewhat simplified) summary of the two challenges discussed in the preceding sections.

Several factors should be considered when interpreting these challenges. Firstly, they arise
and exist because curricula and certification in higher education currently nearly exclusively
stress the assessment of individual domain-specific abilities to decide whether students earn a
degree (Boud, Cohen, and Sampson 1999; Nordberg 2006; Sharp 2006). When curricula and certi-
fication would allow and/or comprise different foci, the two challenges discussed in this paper
could be different or ultimately even obsolete. As Payne et al. (2006, 446) pointed out:

Imagine for a moment if group work were the traditional and customary teaching style for students. Then,
what would happen if we pulled the group out from under them and asked them to do an individual
project? Many students would likely have the same aversion that they now have to group work. They'd
have to learn new strategies of doing things, and this is something many of us resist.

Secondly, the two challenges we discussed should not be seen as fixed issues that occur in every
group, in every class, and in every collaborative learning situation to an equal extent. Their
occurrence can be very complex: this is determined by many factors such as actual student
behaviour, student perceptions of the construct validity, whether students adopt a performance
or learning oriented approach, and actual student differences in their domain-specific abilities. In
addition, these factors also interact with each other. For example, the construct validity of assess-
ment of collaborative learning influences the behaviour of students (e.g. invalid assessment
might elicit a performance-oriented approach to collaborative learning), but how students
behave also influences the construct validity of assessment of collaborative learning (e.g. a per-
formance-oriented to collaborative learning approach might lead to an invalid assessment).

Thirdly, assessment is only one of the eight collaborative learning design components of col-
laborative learning (cf. the GLAID framework; de Hei, Strijbos et al. 2016). Hence, the design of
assessment of collaborative learning and its alignment with the other collaborative learning
design components also determines whether (a) the construct validity is compromised and (b)
(mis)aligned student behaviour is likely to occur and to what degree. For example, when a
course does not aim for the development of specific cognitive outcomes, but for preparing stu-
dents for workplace situations in which a strong task specification within teams is required (e.g.
surgical teams in which each individual in the operating room has a very specific task: surgeon,
nurse, anaesthesiologist, etc.), individual assessment of collaborative learning might not lead to
misaligned student behaviour since it aligns with the objectives of that course (relevant GLAID
component: learning objectives and outcomes). Likewise, if the course aims for preparing stu-
dents for intensive collaboration and integration of each individual’'s tasks, the potential impact
of misaligned student behaviour should not be brushed away and justified as ‘resembling pos-
sible unfair work practices’ (Alden 2011), but instead be addressed through collaborative learning
assessment and thereby ensure constructive alignment (Biggs 1996) and fair classroom assess-
ment (Kagan 1995). In fact, a group assessment might be a construct valid assessment measure
when all students in a group have similar levels of domain-specific abilities (relevant GLAID com-
ponent: group constellation), work well together, and also explicitly document and acknowledge
that they considered each other as equal contributors in the process and product throughout
the entire collaboration. A case in point is Ohaja, Dunlea, and Muldoon (2013) who reported that
student perceptions of a group assessment depended on the group dynamics within
their group.
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Implications for practice
Transition in collaborative learning activities and its assessment?

The first implication stems from the observation that challenges with the assessment of collab-
orative learning relate to, among other factors, the design of collaborative learning and the
alignment of assessment with other collaborative learning design components. Hence, teachers
should critically reflect on (a) their current assessment practices using the information in this
paper and (b) the design of collaborative learning that they use in their course(s). Since there is
no ‘one-size-fits-all' design for collaborative learning, the GLAID framework of de Hei, Strijbos
et al. (2016) could be a helpful tool to guide the design. The framework stimulates teachers to
align, for example, their design choices with respect to the ‘learning objectives and outcomes’
with the ‘assessment’, ‘structuring’, and ‘guidance’ of collaborative learning within courses. It is
not to say that all assessment challenges will be automatically solved by using this framework,
but applying the framework will foster teachers’ awareness of the role and implications of collab-
orative learning assessment and that it is not disconnected from, for example, the structuring of
collaborative learning and guidance by the teacher.

Hence, more thoughtful design of collaborative learning and its assessment might lead to a
change in the kind of collaborative learning activities that students participate in. For example, if
the teachers’ learning objective is to develop students’ skills (i.e. communication and collabor-
ation skills), there may be better methods than putting students together in a group and assum-
ing that skills will develop without any guidance and/or formative and summative assessment of
it (Felder and Brent 2001; Williams and Anderson 2008; Rebollar et al. 2010). As was pointed out
by Johnson and Johnson (1999), a prerequisite for students learning together is that they are
proficient in collaboration and communication; and if not, that they should be taught. To train
students, lectures (e.g. for expanding knowledge) and interactive formats to practice skills (e.g.
role-plays and simulations) are very suited.

For example, Rebollar et al. (2010) aimed to address students’ shortcomings concerning collab-
oration in preparation for a collaborative learning assignment. To this end, students received ten
theory lectures about collaboration and project management. Two seminars or workshops followed
in which (a) instructors and former students shared experiences with collaborative learning, and (b)
a psychologist lectured about group dynamics after which role-playing exercises were performed.
Such interactive training activities (i.e. role-playing) allow for formative and summative individual
assessment of collaboration knowledge and skills. This can be beneficial for the construct validity,
while still adhering to the objective of developing collaboration skills. In addition, a training pro-
gram as described by Rebollar et al. (2010) might better prepare students for collaborative learning
outside of class (e.g. preparation for the future workplace). For example, it teaches students behav-
iour that teachers would like to see during a collaborative assignment, how to overcome collabor-
ation struggles in the group, and how to assess fellow students’ performances and ways to
communicate the assessment to them (i.e. intra-group peer assessment). Not only might this dir-
ectly lead to the development of collaboration skills and student behaviour that is more aligned
with the objectives of collaborative learning, the improved collaboration and communication
between students might also lead to higher construct validity of, for example, group assessment
and group assessment combined with intra-group peer-assessment.

With respect to the learning objective of higher (cognitive) learning outcomes by fostering
collaboration among students, it is questionable whether assessment is required to elicit these
behaviours (Opdecam and Everaert 2018). Assessment of collaborative learning might even elicit
student behaviour contradictory to these objectives (Kagan 1995; Pitt 2000; Hayek et al. 2015).
On the one hand, it is generally known that summative assessment has a strong influence on
the learning process and outcomes of students (Boud, Cohen, and Sampson 1999) and can be
an important motivator for students (Macdonald 2003). On the other hand, formative assessment
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might be more effective for fostering collaboration and consequently achieving higher (cogni-
tive) learning outcomes. For example, one could imagine letting groups of students (a) prepare
and present a presentation followed by comments from the teacher or fellow students (Kagan
1995) or (b) work together in tutorial groups while the teacher monitors the collaboration and
provides feedback (Opdecam et al. 2014).

Hence, thoughtfully designing and aligning all collaborative learning design components
might lead to collaborative learning settings that better adhere to the (intended) objectives and
outcomes of collaborative learning. Moreover, enhanced collaborative learning design can also
improve the construct validity of the collaborative learning assessment (e.g. by using formative
or summative individual assessment and better training of students for collaboration out of class)
and mitigate misaligned student behaviour (e.g. by training students in the desired collaborative
behaviours and by teachers monitoring the collaboration in groups).

Students’ transcripts

One could argue that the effect of receiving, for example, a group assessment as a result of a
collaborative learning assignment has a negligible impact on students’ transcripts, because indi-
vidual assessment of individual assignments (e.g. written tests, term papers) typically forms the
larger part of students’ overall grades for any given course. However, even if we were to assume
that, for example, a group grade is a small factor in the overall course assessment and/or an
educational programme, it can still have significant consequences for students (Kagan 1995),
such as (not) passing a course or (not) graduating with distinction. In addition, as collaborative
learning is increasingly used in higher education (Jin 2012; Flores et al. 2015) it is reasonable to
assume that the share of collaborative learning assessment in educational programmes increases
as well.

Therefore, the second implication entails the open question whether it is necessary to repre-
sent and differentiate in students’ transcripts between grades that they achieved individually or
collaboratively. That is, although most contemporary curricula comprise many courses that
include collaborative learning to some degree, the outcome of students’ contribution to collab-
orative learning is typically not specified separately as a partial grade that appears on the tran-
script. Instead, the grade that appears on the transcript is either only the result of a group
assessment or the group assessment outcome is mixed with an individual grade on a separate
assignment or test that is disconnected from the group assignment. Hence, it is currently unclear
which grades were truly achieved individually or collaboratively. Although separating individual
and group grades will not necessarily be a solution to the challenges discussed in this paper
(e.g. students might still adopt a performance-oriented approach or free-ride), grades as a result
of collaborative learning will at least not be misinterpreted as a reflection of individual domain-
specific abilities which might increase the construct validity of, for example, a group assessment.
In addition, it will provide insight in what a student can do individually and in collaboration with
others which provides, for example, admission committees and employers more detailed infor-
mation about the domain-specific abilities of future students or employees.

Implications for research

In our view, future research on the assessment of collaborative learning in higher education
should focus on two key themes. Firstly, more knowledge about the methods available for the
assessment of collaborative learning should be gained. Currently, there is no large-scale overview
and analysis of (a) (validated) methods and instruments that teachers in higher education can
use for assessing collaborative learning and (b) teachers’ actual rationale for and practices of the
assessment of collaborative learning in higher education. The latter is especially relevant for the
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discussion on how much impact grades as a result of collaborative learning currently have or
should have on students’ transcripts. For example, future research could analyse whether and to
what extent collaborative learning occurs in educational programmes and the degree to which
its assessment has an impact on students’ course grades and transcript of records.

Secondly, more empirical research should be done to better understand the relation between
several choices in the collaborative learning design components (e.g. homogeneity/heterogeneity
in student groups, training in collaborative learning skills, monitoring and feedback by teachers)
and the construct validity and (mis)aligned student behaviour of different assessment methods
of collaborative learning (e.g. group assessment, individual assessment, and group assessment
combined with peer assessment; as well as formative or summative purpose). For example, what
is the construct validity of group scores or grades in student groups that are (more) homogen-
ous in individual domain-specific abilities (e.g. knowledge and skills) compared to (more) hetero-
geneous student groups? What are the consequences of (mis)aligned student behaviour (e.g.
free-riding behaviour and adopting a performance-oriented approach) when teachers monitor
student groups compared to when no monitoring is applied? By empirically studying what
effects collaborative learning design choices have on both construct validity and (mis)aligned
student behaviour, more specific guidelines can be formulated to develop ‘collaborative learning
assessment literacy’ and support teachers in designing collaborative learning activities and
their assessment.
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