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Group projects are part of the core educational experience in higher education, but many students report
bad experiences. Group problems may undermine learning and cause stress and frustration. This may be
prevented by monitoring and supporting groups, but this is often not feasible for teachers, who lack time and
resources. This research aims to find a method for early identification of group work problems via computer-
supported assessment. First, interviews and focus groups provided insights into the most common group
problems and which visual features students preferred in a peer assessment. Next, two assessment versions
were created: a simple, time-efficient version, and a more engaging, interactive one. We also created an
initial version of E-Mate, a virtual agent that provides initial feedback on the assessment. These were tested
in a field study. Most students reported a positive experience with the peer assessment, regardless of the
visualization used. Teachers were also positive about its usefulness. The research also supports the use of

five attributes to assess group collaboration.

teamwork, group problems, survey design, peer assessment, emotional support

1. INTRODUCTION AND RELATED WORK

Group work is increasingly popular in higher ed-
ucation. Group projects are known to encourage
the acquisition of interpersonal and communication
skills, which are highly valued in many professional
fields (Colbeck et al. 2000). Unfortunately, they do
not always run smoothly: conflicts can arise and
cause stress and frustration (Burdett 2003). Identify-
ing such problems in an early stage can have a large
positive impact on both students and teachers. Early
detection can prevent escalation, manage frictions
and encourage positive communication from early
on (Adeniran 2020). However, it is often unrealistic
for teachers to closely monitor a large number of
groups to mitigate and detect group conflicts: the
available time is scarce and the number of students
in a given class may exceed their attention. Software
systems can play an essential role in the early iden-
tification of conflicts by supporting group monitoring
and making issues known to teaching staff (Freeman
and McKenzie 2002; Murray and Boyd 2015; Badea
and Popescu 2019). Our research aims to create a
system that assesses groups to detect issues early,
provide some support and signal the necessity of an
intervention to teachers, diminishing their workload
while promoting groups’ well-being.

1.1. Group problems

Group problems may not only undermine learning
goals, but also affect individuals’ interpersonal skills
and attitudes towards group projects (Burdett 2003).
This section discusses common group problems,
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many of which are interrelated and often co-occur
(Roberts and Mclnnerney 2007).

Social loafing. Social loafing occurs when a
member consistently contributes less than others.
Individuals may be less productive in a group
than working alone (Ringelmann 1913; Ingham
et al. 1974). This phenomenon decreases the
group’s ability to perform to its potential, resulting
in unwarranted marks and morale damage (Karau
and Williams 1993; Latané et al. 1979). Individual
monitoring and assessment may reduce this
(Williams et al. 1981).

Different attitudes and expectations. The attitude
can determine a student’s role within the project,
the degree of participation and motivation, the grade
that is aimed for and much more. Attitudes can be
influenced by experience and age (Barfield 2003),
and they are closely tied in with the expectations
about group work. A group with many clashing
attitudes or different expectations about the group
work and the final product can present fundamental
conflicts (Mackie and Goethals 1987).

Communication problems. Communication is es-
sential while working collaboratively (MacMillan et al.
2004). Teams with poor and ineffective communi-
cation among their members perform considerably
less compared to other teams (Cervone 2014). Poor
communication can be caused by a member’s lack
of interpersonal skills or inexperience, or cultural
differences (Lolli 2013; Liu et al. 2010).
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Diversity. Schoenecker et al. (1997) refer to diversity
in classrooms as differences that induce different
behaviours, attitudes, norms and/or communication
patterns. While some types of diversity are known
to be beneficial for group work (Dahlin et al. 2005),
high diversity in authority or social power (defined as
disparity by Harrison and Klein (2007)) may result
in group competition, resentment following member
input, and withdrawal from the group (Tost et al.
2013; Garandeau et al. 2014).

1.2. Group assessment attributes

Group problems can be challenging to measure
by themselves. In this section, we introduce five
attributes that dissect group work into measurable
variables. We will base our assessment attributes
on the ones Phielix et al. (2011) used to raise
awareness of bias, namely: Quality of Contribution,
Productivity, Reliability, Cooperation, Friendliness,
and Influence. Quality of Contribution depends on
factors such as the level of writing or the depth and
complexity of the contribution. Productivity refers
to the quantity of work an individual contributes
within a certain time frame. Social loafing and group
disparity are known to result in unequal contributions
(Karau and Williams 1993; Harrison and Klein 2007).
Friendliness can be defined as the willingness
to help other members, being considerate and
friendly, respectful, and inspiring and trusting others
(Wubbels et al. 1985). Cooperation is the stance
a member takes while participating in a group
project (Wubbels et al. 1985). The more a student
leans towards cooperation, the better the group
cohesiveness, which is known to have an enhancing
effect on performance (Craig and Kelly 1999; Huang
2009). Reliability is the cognitive and emotional
assurance that the interests of fellow members
are respected and that the individual is working
towards the benefit of the group (Emans et al.
1996). Influence reflects the role or attitude that a
team member might assume during a project (Bales
1988). This attribute is less suitable to identify group
problems given its complexity, and so excluded.

1.3. Assessment methods

This paper focuses on computer-supported peer
assessment, where every individual provides feed-
back about the other members. Peer assessment
is suitable for assessing group dynamics in student
teams (Martinazzi 1998). It has been linked to im-
provement in collaboration, communication, and co-
operation among students (Issa 2012). Furthermore,
computer-supported assessments have been found
to make students more comfortable when answer-
ing class-related questions (Sharma et al. 2005).
Several computer-based peer assessment systems
have been developed. For instance, SPARK allows
students to rate each other on multiple criteria in a

typical assessment form, which can be adapted to
the course needs (Freeman and McKenzie 2002).
WebPA works similarly, but the result is run through
an algorithm to return the final score of a student
(Loddington et al. 2009). Lastly, in the LearnEval tool
by Badea and Popescu (2019), the performance of a
student is derived from the scores received from the
teachers, peers, and general metrics of the course
(e.g. the number of reviews submitted). These sys-
tems are not strongly linked to group assessment
attributes, and leave this up to teachers.

Anonymity in peer assessment may reduce the
degree of social desirability bias, leading to more
accurate and valid peer reviews (Wildman 1977),
but can reduce positive effects of peer assessment,
such as increased contributions (Bamberger et al.
2005). A self-measure may produce a competitive
environment, where students feel that negatively
assessing their peers’ performance compared to
their own is self-beneficial, impacting group cohesion
and dynamics (Bamberger et al. 2005).

2. METHODS

Three qualitative studies were conducted. Ex-
ploratory interviews were conducted to investigate
how the problems mentioned in the literature apply
to Dutch students. Then, focus groups were used to
gather data about the effectiveness of two possible
survey visualizations. Lastly, the resulting surveys
were tested in a field study.

2.1. Exploratory Interviews

Cultural and contextual differences may influence
the type of problems and the way in which group
members are assessed. The goal of the interviews
was to ensure a good understanding of the research
context, checking how the problems mentioned in the
literature apply to Dutch students.

2.1.1. Interview Design

Six semi-structured interviews (about 20 minutes
each) took place using video-conferencing software;
one was held face-to-face. Participants received a
drink or snack as compensation. Interviews were
audio recorded, and later transcribed. After providing
informed consent, participants were explained the
scope of the interview and procedure. The rest
of the interviews explored the following topics:
(a) Problem experiences, (b) Assumed causes, (C)
Problem resolution methods, (d) Group assessment
experiences, (e) Suggested improvements for peer
assessment and group projects, (f) Anonymity, (g)
Self-measurement.

2.1.2. Participants
Participants were gathered through convenience
sampling. They had to be between 18 and 30 years
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old, and have been a student in the Netherlands no
longer than two years ago. Seven (ex-)students (4
male, 3 female; age M=23.3, SD=1.1) participated.

2.1.3. Results and Discussion

Problems experienced. All mentioned cases of so-
cial loafing (12 instances) and poor communication
(10 instances), affecting both the quality and quan-
tity of delivered work. Diversity and differences in
attitudes were mentioned less frequently (by 4 and
5 participants respectively, for 8 and 7 instances).
These may be more difficult to observe from the point
of view of a student, who would notice instead their
consequences on members’ behaviour, as signalled
by ineffective communication, tension, and conflicts
among members. As mentioned in Section 1.1,
many of these problems are interrelated (Roberts
and Mclnnerney 2007). This was reflected by the
participants’ experiences, who mentioned that social
loafing and poor communication often led the other
motivated member(s) to do most work. In addition to
the problems already mentioned in the literature, the
lack of involvement of teaching staff was mentioned
by 3 participants (4 instances). This suggests an
increased frequency of peer assessments may be
needed to encourage involvement of teachers, who
would have an additional opportunity to reach out.

Assumed causes of problems. Most were
unaware of the reason behind the problematic
behaviour of others, hinting toward ineffective
communication. One mentioned a general lack of
motivation to work on the project. Another blamed
it on controlling and dominant behaviour by a group
member. In general, frustrating actions of members
were often mentioned to convey negative attitudes
towards group work. Only two reflected on their own
role within the problem, signalling a potential lack of
self-reflection.

Problem resolution methods. The main resolution
method was involving the teacher. Other strategies
included solving problems internally, avoiding con-
flicts and/or covering for problematic group mem-
bers. When attempts to solve problems internally
were unsuccessful, the teaching staff was involved.
When the teachers’ involvement was unhelpful,
groups often opted for avoiding further conflict, or
some members would cover for others’ problematic
behaviour by increasing their own workload.

Group assessment experiences. The most com-
mon assessment methods experienced were log-
books and peer assessments on personal perfor-
mance. Logbooks were documents that kept track of
each member’s tasks and the amount of time worked
on their respective tasks. Participants were neutral
towards the effectiveness of logbooks. The peer as-
sessments were mostly surveys with predetermined
categories, where each member received grades

for every category. Participants were more positive
towards peer assessments, but mentioned issues in
implementing these. A first issue was too little space
to properly motivate one’s assessment. A second
problem was timing: peer assessments were often at
the end of the course. Participants considered such
a survey useful only for "defending your own grade”.
Less used methods were (video) conversation, peer
review forms, or giving fellow members a grade for
the overall quality of their contribution.

Suggested improvements. Improvements regard-
ing group projects focused mainly on increasing
teacher involvement, especially regarding conflict
resolution. Additionally, many suggested that stu-
dents should be allowed to choose their own group
members. Suggestions for improving peer assess-
ments included: more frequent measuring moments
using forms, getting feedback as a result of submit-
ting feedback forms, and the ability to freely motivate
answers instead of being tied to a 5-point scale.

Anonymity. Four participants were pro anonymity,
one against, two neutral. In favour of anonymity,
it was mentioned that it is easier to be honest
when anonymous, and may avoid uncomfortable
moments among group members. Noticeably all in
favour of anonymity experienced severe problems
in project groups. The argument against anonymity
was that it may worsen the group climate. Anonymity
is discussed further in the focus groups below.

Self-measurement. Four participants were against
the inclusion of self-measurement in peer assess-
ment, as it could create a competitive environment -
in line with the study of Bamberger et al. (2005). Two
were in favour, as it encourages self-reflection. This
was also recognized by three participants against
self-measurement. On balance, it was decided not to
include self-measurement in the peer assessment.

In conclusion, peer assessment seems best to as-
sess group attributes, since most were already famil-
iar with it. Based on improvement suggestions and
reported negative experiences, peer assessment
should be submitted with a higher frequency than
only at the end of the project. After each submission,
data should be analyzed and shared with teachers,
who can get involved in problem resolution when
needed. Also, students should be able to explain
their ratings.

2.2. Focus Groups

Focus groups (FGs) were conducted to study which
formats, visualizations, and tasks are best received
by the target group of students. Besides consistent
submission of assessments, it is important to study
what contributes to the honesty of submission and
what formats are generally liked.
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Figure 1: Advanced visualizations examples with three formats: binary assessment (Fig. 1a), point distribution (Fig. 1b) and

5-point Likert scale with visual elements (Fig. 1c).

2.2.1. Visualizations Design
Two types of visualization of group assessment
questions were created.

Advanced visualizations. The advanced visualiza-
tions focused on keeping the respondent engaged
and motivated by including visually pleasing ele-
ments (e.g. colour) and increased interactivity (e.g.
drag and drop). They were designed with three for-
mats in mind: binary assessment, point distribution,
and a creative form of the 5-point Likert scale. Binary
assessment required one of two answer options
(e.g. 'Yes’ or 'N0’); an example can be seen in
Fig. 1a. In point distribution an X-number of points
is distributed amongst, or assigned to, each group
member (Fig. 1b). Lastly, the standard 5-point Likert
scale is enriched with visually pleasing or engaging
elements, as can be seen in Fig. 1c. For each of
the three formats, one visualization was created per
attribute, resulting in 15 unique visualizations.

Basic visualizations. The basic visualizations were
designed with the goal of producing an easy and
time-efficient assessment, with simple elements that
require a single click. Six basic visualizations were
created, each with different factors, such as the
addition of images, assessing one student per
screen versus multiple students per screen, and the
type of input required. Fig. 2 shows three examples.

2.2.2. Participants

Participants for the two FGs were gathered using a
combination of convenience and snowball sampling.
Inclusion criteria were: must be between 18 and
30 years old, be or have been a student in the
Netherlands no longer than two years ago, and must
have experience in group projects in some form
of higher education. There were two FGs of four
participants (FG1 and FG2), so eight participants in
total. Participants were between 23 and 24 years old
(M=23.88, SD=0.74). Four were male, four female.

2.2.3. Procedure

FGs were held in a combination of an online visual
collaboration platform called Miro (www.miro.com)
and a video conferencing tool. Using Miro, each
participant could interact with elements placed in the

virtual whiteboard space. During the sessions, the
researcher oversaw the FG, explained the tasks, and
took notes. First, participants joined the video call,
were briefly introduced to the research and what
would happen in the FG. They provided informed
consent and were introduced to Miro functionalities.

Part 1: Basic visualizations. Participants ranked
the six basic visualizations from 1 (best) to 6 (worst)
on what would (a) motivate them to keep submitting
feedback, (b) motivate them to answer truthfully,
and (c) preferred overall. This ranking on a-c was
done per attribute resulting in 15 rankings. When
each participant had completed their individual
rankings, the FG discussed these and produced a
collaborative ranking. A 10 minute break was given.

Part 2: Advanced visualizations. Because of
time constraints, FGs ranked the three advanced
visualizations per attribute per topic, instead of
integrating them into the basic visualization rankings.
After the ranking was completed, questions were
asked about the motivations behind the ranking.

Part 3: Group discussion. First, FGs discussed
which question order would be best and dragged
the five attributes into the preferred order to present
them in a peer assessment form. Second, FGs
discussed anonymity towards fellow group members.
Participants put pros and cons on sticky notes and
discussed what would be more beneficial: submit the
assessment anonymously or not.

2.2.4. Results and Discussion

Basic visualizations. Each visualization was given
points from 0 (last place) to 5 (first place). The
individual participant scores were combined into
a total per FG per topic (motivation to submit,
motivation to be honest, and preference). Given
that participants of both FGs considered all topics
equally important, the total scores per visualization
were summed up across topics, resulting in one
final ranking per visualization per each attribute. Both
FGs agreed on the visualization to use for Reliability
(Fig. 2b) and Quality of Cooperation and Contribution
(Fig. 2a), but were divided for Productivity and
Friendliness. In case of disagreement, the scores of
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FG1 and FG2 were averaged, and the visualization
with the highest average was used. This resulted
in choosing the 5-point Likert scale with stars for
Quality of Cooperation, Quality of Contribution, and
Productivity; the 5-Point Likert scale with dots for
Reliability, and the 5-point slider with emoticons for
Friendliness (Fig. 2c). Both FGs’ high ranking on the
5-point Likert scale with stars is likely caused on
the one hand by it being a simple and quick format,
and on the other hand by the stars giving a more
positive twist to the assessment (as commented
by participants). Another highly ranked visualization
was the one in Fig. 2b, which received high scores on
every attribute but Friendliness, which may suggest
lesser suitability for personality-related questions.

Advanced visualizations. Ranking was done
similarly: for each attribute, the three corresponding
visualizations received a score from 0 to 2. Both FGs
preferred the 5-point scale variant (Fig. 1c¢) for most
attributes. This suggests that participants preferred a
middle ground between speed and detail. For Quality
of Contribution FG2 preferred point distribution and
FG1 the 5-point Likert scale. We decided to use point
distribution for Quality of Contribution and the 5-point
Likert scale for other attributes.

Attribute order. The order was fairly similar for both
FGs, but they took a different approach. While FG1
ordered the attributes according to how personal
they felt, FG2 took the importance of an attribute into
account. The only difference was between Quality
of Contribution and Productivity, which were ordered
third and second by FG1, and second and third by
FG2, respectively. Both groups admitted that these
attributes strongly relate. Combining the results of
the two FGs suggests that less personal attributes
(e.g. Quality of Cooperation) are more important
than highly personal attributes (e.g. Friendliness).
This will be further investigated in the field research.

Anonymity. FGs were divided, with FG1 against
and FG2 in favour. Main arguments in favour
of anonymity related to honesty and feeling safe
to express your opinion without risking group
cohesiveness. The arguments against anonymity
were that it could hinder personal growth, discourage
communication, that it gives people the option to say
whatever they want without repercussions, and that
it works only in larger groups. The group against
anonymity had experienced most group problems,
suggesting students with severe problems feel more
comfortable when answers are kept anonymous.
This result is in line with the interviews results and
the studies of Wildman (1977) and Li (2017). So, we
will use anonymity towards fellow group members.

2.3. Design of Peer Assessment Survey

Based upon the results of the interviews and focus
groups a peer assessment survey was designed. It
was designed to be short and to the point, but to
leave space for free text to motivate answers.

Visualizations. The top-rated basic- and advanced
visualizations were used to create two versions of
the survey: Version A (advanced visualization) and
Version B (basic visualization). Each version had one
question for each of the five attributes.

Order. The order in which the attributes were
assessed was the one suggested by FG2: Quality
of Cooperation, Quality of Contribution, Productivity,
Reliability, and Friendliness.

Anonymity. The assessment survey was made
anonymous towards the participant’s fellow group
members, while keeping it transparent to the
teachers. This was decided to encourage groups
with problems to fill out the assessment honestly
and frequently. The anonymity would not extend
to teachers, as they are expected to monitor the
students and potentially intervene.

Self-assessment. No self-measurement was in-
cluded in the survey, to avoid creating a competitive
environment and an overestimation of someone’s
own contribution to the project.

Implementation. Both versions of the peer assess-
ment were created using the Utrecht University’s
Qualtrics environment. The digital sketches of the
visualizations were put into a real survey format by
using the Qualtrics toolbox. Unfortunately, it was not
possible to create an exact replica of all visualiza-
tions. This was primarily an issue for the advanced
visualizations, where the drag-and-drop interaction
had to be slightly modified, and did not fit entirely on
mobile device screens. To avoid this issue, students
were asked to fill out the surveys on a computer.

2.4. Design of E-Mate for initial support

An important part of solving group conflicts consists
in decreasing the negative emotions arising from
them. A further advantage of software-supported
peer assessment is the possibility of delivering a
simple form of immediate emotional support, offering
a temporary relief from the stress connected to
possible group problems. Therefore, right after a
survey was filled in, an initial reflection on the results
was provided by E-Mate, a virtual agent with robot
design. An additional benefit of such a system would
be to offer immediate feedback after the survey,
given that students mentioned the lack of feedback
on peer assessments as potential for improvements.

Feedback. Feedback was designed with two main
goals: creating feedback that effectively reflects the
magnitude of issues students encountered, and
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Figure 2: The preferred basic visualizations: Quality of Cooperation, Quality of Contribution, and Productivity were paired with

2a; Reliability with 2b, and Friendliness with 2c.
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Figure 3: E-Mate expressions: happy (a) and sad (b).

offering a first exploration of emotional support
tailored to group problems. A basic form of
emotional support was provided based on the verbal
strategies of exploration of the problem, empathy
and reflection. Exploration of the topic has been
reported as an important step in emotional support
dialogue systems (Liu et al. 2021), recommended
especially early in the conversation to signal interest
and concern. Empathic messages were conveyed
(e.g. "I'm sorry to hear that”). Sympathy for the
situation was conveyed via reflection (“That must be
very frustrating right now”). Sometimes, the E-Mate
offered encouragement ("Keep up the good work!”).

Mediator. The E-Mate proposed itself as a mediator
between students and teachers, promising to contact
the teachers when the group scores were too low
("'l tell the teachers, as | think you need help.”). This
was created to facilitate the feeling of being heard
and seen by the teachers, given that the interviews
mentioned the issue of low teacher involvement.

Feedback styles. Lastly, two possible feedback
styles, reported in Table 1, were analyzed: an
Attribute-Centered style, proceeding by analyzing
each attribute results, one at a time, and an Person-
Centered feedback style, where the results were
discussed per group member.

Appearance. The E-Mate was designed to avoid
overestimation of its abilities, as a more human-
like appearance may lead to expectations of human-
like empathic skills, and so in users’ disappointment
when faced with robotic-like feedback (Smith and
Masthoff 2018; Go and Sundar 2019). At the same
time, its appearance needed to suggest that some
form of basic empathy was possible. Therefore, it
exhibited also a simple form of emotional expression,
displaying a happy or a sad face and body according
to the overall mean scores (see example in Fig.3).

2.5. Field Study

The peer assessment including the E-Mate was
evaluated in a field study.

2.5.1. Field Study Design

The field study happened in a course in which
students worked in project groups. A between-
subject design was used: members of half the
groups received peer assessment Version A, the
others B. The assessment was done twice' in course
weeks 4 and 7, followed by a feedback survey at
the course end. Assessments were soon after a
group deadline to not impede on deadlines and give
teachers enough time to possibly intervene before
future group work. A criterion was used to identify
whether a group was experiencing a problem. In the
first survey, this was when one member received a
score <3 on three attributes. In the second survey,
this was reduced to <3 on two attributes, as we found
that students generally gave high scores.

2.5.2. Feedback Survey

This survey obtained feedback on the peer
assessments. After providing informed consent,
participants indicated how many assessments they
filled out, and if so the version received, and
whether their group experienced problems. Next,
they rated the appropriateness of the attributes for
measuring group problems. Then, they indicated
their agreement level with statements assessing:
(a) Suitability of the format for the attributes; (b)
How the format motivates (i) to respond truthfully,
(i) finish the survey and (iii) submit future surveys;
(c) Appropriateness of the length and the difficulty
of the survey; (d) Usefulness for the teachers; (e)
Satisfaction with the implementation of anonymity;
(f) Need for self-measurement; (g) Opportunity for
self-reflection. They commented on what they liked
and what could be improved in the survey and
group projects. Lastly, they reflected on the E-mate
with regard to preferred feedback format (Attribute-
Centered or Person-Centered), their feelings about
it, and possible improvements. Participants who had
submitted no assessments explained why and what
would motivate them to submit in future.

"Members received the same version in each round
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Table 1: Attribute-Centered and Person-Centered feedback. In this example, someone rated all attributes for all members
positively, except for Mario who was rated neutral on Quality of Cooperation and Production, and negatively on Reliability.

Attribute-Centered feedback

Person-Centered feedback

It sounds like things are quite amazing between you guys!
I am glad that most of the other members are cooperating
well with you. It's great that you think everybody is
providing high-quality contributions to the project. Happy to
hear that most other members are productive. Glad to hear
most of the other members are easy to rely on, although
| am sorry to hear that Mario is not so reliable. Similarly,
I'm so glad to hear you get along with everybody. Getting
along makes things always better.

It sounds like you guys make quite an amazing team!

It's great that things are so nice with most team members.
You guys seem to cooperate well, to provide good quality
contribution and to be very productive together. It's also
great that you are getting along and relying on each other:
this is of great importance while working together. With
most of the work going so well, it's a pity that you are
still experiencing some minor issues. I'm sorry to hear that
things could use some improvement with Mario.

Should any problem arise, let us know, because it’s very important that the teachers are aware of any problems in

your group. Keep up the good work!

2.5.3. Procedure

Teachers emailed students about the peer assess-
ment, and that they had 7 days to fill it out. The
survey provided general information about what to
expect and the option to share data with only the
teachers or also the researchers. Then, questions
about each attribute were asked; these contained
response fields for each fellow group member with
a comments field. Finally, the E-mate gave Attribute-
Centered feedback on the answers just given. For
the second assessment, the explanation of Relia-
bility was extended, as some felt it was not fully
clear. Furthermore, the E-Mate feedback changed to
Person-Centered, and included a comparison with
the scores given in the first round, commenting on
potential improvements or deteriorations. After each
round, a teacher reviewed the data and potential
group problems communicated to other teachers,
with advice to reach out to any problematic groups.
Finally, the feedback survey was sent to students and
teachers were asked by email whether they found
the peer assessment useful, would be willing to use
it in future, and had any improvement suggestions.

2.5.4. Participants

Participants were students enrolled in a bachelor
course. All responses were voluntary. For the
feedback survey participants had a chance to win
one of two €10,- gift cards. 87 students in total were
enrolled in the course. In the first assessment round,
53 responded, of which 34 agreed to share data with
the researcher. In the second round 29 responded,
of which 20 agreed to share data. 25 completed the
feedback survey (plus 7 excluded as incomplete).

2.5.5. Results

Problem identification. Four groups met the
problem identification criterion in the first round.
In one of these, comments were added, noting
problems in communication and work ethics. These
problematic cases were communicated to the
teachers, who reached out to these groups. In the
second round, three met the problem identification
criterion, two of which had reported problems
in the first round as well. These were similarly

= Strongly Agree Agree Neutral Disagree W Strongly Disagree
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Figure 4: Results of Attribute Appropriateness.

signalled to the teachers. So, the peer assessment
effectively identified potential problematic groups,
which ultimately led to teachers reaching out to them.

Feedback survey. Of the 25 who filled out the
survey, 18 had filled out both assessments, 5 only
one, 2 none. 8 had received version A, 15 B.
10 reported having experienced a problem in their
group. Three experienced unequal contributions, 5
communication issues, and one mentioned attitude
problems. Other problems were an unpleasant
atmosphere and unclear assignment descriptions.
From the two that had not filled out any assessments,
one mentioned that there was no incentive to fill it out
and the other that the survey would most likely not
have any benefit to them, as they did not have any
problems in their group. The 5 that had filled out only
one survey mostly forgot to fill out the other.

Attributes’ appropriateness and usage. Most
considered the attributes appropriate (Fig. 4).
Opinions were more divided for Reliability and
Friendliness. No comments elaborated on Reliability.
In line with the FGs, Friendliness was considered by
some as highly subjective and of lesser importance.
Table 2 shows the proportion who used an attribute
to distinguish between group members. All attributes
are used, but Friendliness less.

Question format. Figure 5 compares the two
versions. The sample size did not allow for
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meaningful statistical analyses. To ease comparison,
statement responses were converted into numbers
from -2 (strongly disagree) to 2 (strongly agree).
The median of both versions and overall are shown
in Table 3. Version B’s participants thought that
the question format was suitable for the attributes,
whilst A’'s were more divided. Most participants
of both versions agreed that the format motivated
them to answer truthfully, though many answers
were neutral for Version B. On whether the format
motivated them to finish the survey, Version A’s
participants were mostly neutral and B’s more
positive. Overall, opinions were divided on whether
the format motivated submitting future surveys. Most
strongly agreed that the survey’s length and difficulty
were appropriate. Overall, Version B received slightly
more positive answers than A. This may be due to
the reduced usability of the drag-and-drop function
in Version A when implemented in Qualtrics.

Perceived usefulness by students. Fig. 6 shows
statements for which no distinction was needed be-
tween versions. Students agreed on the usefulness
of the survey, that it created an opportunity for self-
reflection, and that the implementation of anonymity
was satisfactory. Most disagreed that it led to a group
internally solving its problems, but this was to be
expected, as the number of problems experienced
was low and no feedback was given yet to group
members on what others thought or how to solve
problems. Most desired self-measurement (Self-M),
perhaps as they wished to defend their self-interest.

Liked aspects. Participants appreciated the easy-
to-understand and quick-to-complete format, regard-
less of the survey version. Three mentioned positive
feelings resulting from a teacher reaching out to
them. Other positive aspects were the anonymity
and the positive influence of Version A on motivation.

Improvements. Some participants suggested re-
ducing the survey length, as the questions were
time-consuming, despite the results on length ap-
propriateness (Fig. 5). Other suggestions were to
explain the survey relevance more before distributing
it, give tips on how to improve collaboration, remove
the Friendliness question, and change the drag-and-
drop interaction in Version A. Regarding improve-
ments to group projects, some suggested making
peer assessments mandatory, and interacting more
with the teams during the project.

Feedback teachers. Four teachers responded. All
thought the peer assessment was helpful and
would like to use this assessment form in future
courses. One mentioned that the assessment was
useful to some extent, but their teams did not
experience many problems or had not filled out
any assessment. Suggested improvements included
changes to question phrasings and the addition of a

question asking if the student wants the teacher to
intervene. Another suggestion was to include a self-
evaluation and a general question along the lines of
"How do you think your group is doing?”, to help
disambiguate between cases who need help and
students who tend to use lower scores.

E-Mate feedback style. 16 out of 21 respondents
preferred the Person-Centered to the Attribute-
Centered feedback, describing it as more honest,
clearer, more natural, and more adapt to describe
a problem with a specific group member. Negative
aspects of the Person-Centered feedback were also
mentioned: it was perceived by some as too negative
and robotic. The Attribute-Centered feedback was
similarly reported as too automated, too mean, and
too fake, although some preferred it and perceived it
as friendlier, more positive and human-like.

E-Mate effect. Participants were equally divided
between positive, neutral and negative. The positive
opinion was that it constituted a nice personal touch;
neutral that it was okay, but did not contribute
much. Negative opinions mostly referred to it not
being useful, as it resembled a summary too much.
One participant mentioned that it was accurate,
suggesting that the E-Mate effectively captured the
problems experienced by their group. Suggested
improvements included changes in phrasing, such
as making it more of a story, more human and
personal, and adding tips on how to solve problems.

Table 2: Percentage of participants discerning between
group members using each group work attribute.

Attribute | Round 1 Round 2
Reliability 36.3% 45%
Quality of Cooperation | 51.5% 45%
Quality of Contribution 51.5% 65%
Productivity 36.3% 65%
Friendliness 27.3% 35%

Table 3: Median scores of the feedback statements.

Statement Version A Version B Overall
Suitability 0.5
Truth 1
Finish 0
Future 0
Length 1.5
Difficulty 2
Usefulness 1
Problem -0.5
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3. CONCLUSION

This research investigated the detection of group
work problems via computer-supported assess-
ments. In interviews and focus groups the most
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Figure 5: Comparison between Versions A and B.
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Figure 6: Results of Usefulness, Problem Resolution,
Anonymity, Self-Measurement, Reflection.

common group issues were investigated and which
survey features are best received by students. A peer
assessment survey was chosen as most suitable
to implement the improvements suggested in both
interviews and focus groups. Two surveys with visu-
ally diverse elements were created. No significant
differences in promoting honesty, motivation and
general liking were found between the two.

The research extended the work of Phielix et al.
(2011) by investigating the suitability of their
attributes (aimed at increasing awareness of
judgement biases) for detection of group issues,
studying different visualisations, and exploring the
use of E-Mate to give initial feedback. The attributes
were considered suitable by students and used
to differentiate between group members, though
some regarded Friendliness as subjective and less
important. Overall, the survey was well received
by both students and teachers, who deemed it a
useful method to assess group work. The peer
assessment resulted in the identification of three
groups experiencing problems, of which at least two
required teacher intervention.

The field study only considered one course. Similar
studies with more courses, and larger sample sizes
are needed to generalize the results. We will conduct
more research to improve the E-mate and measure
its effect on students’ stress. Additionally, we will
investigate how to visualize the data for teachers and
groups, to better support problem resolution.
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