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ABSTRACT
Collaborative learning is increasingly common in higher education, with several studies
pointing to its effectiveness. However, it also poses some social and cognitive challenges for
students, resulting in students’ mixed attitudes toward collaborative learning. COVID-19 has
added to these challenges by, for example, introducing barriers to face-to-face
communication. Existing studies exploring the impact of COVID-19 on students’ experiences
with collaborative learning focus on individual students, missing potential intra-group trends
that could be useful to instructors. Using both Likert-style and open-ended questions, this
study explored 38 college students’ experiences engaging in collaborative learning during
COVID-19 both individually and at the intra-group level. Overall, students’ experiences were
positive both academically and socially, though some experienced challenges such as
freeloading and online connection issues. For most groups, there were one or two students
who had negative experiences, but these issues seemed to be individual and not indicative of
a group-level problem. The study introduces an intra-group approach to collaborative
learning research. Its findings suggest that instructors should apply collaborative learning
pedagogies to enhance students’ learning and social connectedness. Instructors could further
improve students’ experiences by identifying and solving common issues (e.g., freeloading,
technical difficulties) by surveying students or encouraging them to share these difficulties
with the instructor.
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INTRODUCTION

Collaborative learning (CL), students working together in small groups, is considered to be an
effective tool in enhancing students’ learning (for meta-analyses on the effectiveness of CL in various
contexts, see Capar and Tarim 2015; Jeong, Hmelo-Silver, and Jo 2019; Sung, Yang, and Lee 2017;
Talan 2021). However, many students dislike working in groups and raise issues, such as conflicts
among group members and social loafing (people being less productive when working in groups than
individually; Simms and Nichols 2014). Some of these issues can be intensified when students cannot
meet in person (Ku, Hung, and Akarasriworn 2013) and when they face other stressors, as was the case
at the height of the COVID-19 pandemic. Although some studies explore the impact of the pandemic on
students’ experiences with CL, they generally focus on individuals and ignore intra-group interactions,
that is, patterns of students’ experiences relative to those of their group members. Looking at intra-group
trends in students’ experiences could reveal specific group dynamics that lead to better or worse learning
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experiences, helping instructors identify and address potential issues. The current study sought to
explore students’ attitudes towards CL during COVID-19 at the individual and intra-group levels. The
study is expected to have two main contributions to the literature. The first is an expansion of the
understanding of students’ experiences with CL and what affects them, particularly during a global crisis.
The second contribution is the exploration of students’ experiences in the context of interactions with
their group members. Both of these goals may help instructors plan CL activities in ways that mitigate
the problems expressed by students, enhancing their experience and their learning.

Literature review
Multiple definitions of CL exist in the literature (Laal and Laal 2012), mostly involving

problem-solving in small groups. In her review, Hodges (2018) defines CL as the use of group work in
class to address questions, solve problems, and/or process ideas. According to Hodges, CL can be
implemented using various pedagogical methods such as peer discussion, problem-based learning
(where students solve complex problems over multiple sessions), or team-based learning (where
students address application questions in quizzes or exercises). Regardless of the specific method, many
studies support the effectiveness of CL in enhancing students’ learning and engagement (Jeong, Hmelo-
Silver, and Jo 2019) as well as other important outcomes of higher education such as higher-order
thinking and various social and interpersonal skills (Cabrera et al. 2002; Karantzas et al. 2013; Skinner et
al. 2016)

Nokes-Malach, Richey, and Gadgil (2015) describe multiple cognitive and social mechanisms in
which CL contributes to learning. Some cognitive mechanisms involve one group member’s knowledge
complementing or cuing another’s (Congleton and Rajaram 2011; Sangin et al. 2011), group members
correcting each other’s misconceptions (Khosa and Volet 2014), and increasing learners’ working
memory resources (Kirschner, Paas, and Kirschner 2011). From a social perspective, CL is expected to
contribute to learning by allowing learners to observe others (Bandura 1986), increasing task
engagement (Giel et al. 2021), and discussing multiple points of view, such that the learner has multiple
representations of knowledge (Voiklis and Corter 2012). All of these mechanisms suggest that CL works
when students are engaged in meaningful learning rather than simply working in the presence of other
people. Students who have positive attitudes towards group work also often mention these benefits (So
and Brush 2008; Sweeney, Weaven, and Herington 2008).

However, CL also presents some cognitive and social challenges (Nokes-Malach, Richey, and
Gadgil 2015). Learners might struggle to coordinate the different problem-solving strategies, increasing
their cognitive load to the point of ineffectiveness (Nokes-Malach, Meade, and Morrow 2012). Another
cognitive challenge is interference with retrieval, for example, when a group member misses an
opportunity to retrieve relevant information because they had to wait for their turn or had to listen to
their partners (Rajaran and Pereira-Pasarin 2010). CL poses some social challenges as well, such as
dealing with freeloaders and self-censoring due to fear of others’ opinions. Many of these challenges are
often mentioned by students as reasons why they prefer working individually (Burdett and Hastie 2009;
Ludlum, Conklin, and Tiger 2021; Machemer and Crawford 2007).

While the aforementioned processes associated with CL are general to any context, others are
more specific to how and where CL is applied. One context that attracted the attention of researchers is
online environments, as this setting introduces possibilities for collaboration without the need for
physical proximity (Zhu 2012). For example, the online setting introduces new challenges such as



scheduling issues and a lack of face-to-face interactions (Ku, Hung, and Akarasriworn 2013). These
issues were notable during the COVID-19 pandemic when many instructors and students were faced
with the need to adapt CL to virtual environments (Gemmel et al. 2020). Technical difficulties,
particularly among students with a lack of access to infrastructure (internet connection, electricity),
made it harder for students to work in groups (see Frei-Landau and Avidov-Ungar’s 2022 work in Israel
and Omodan and Ige’s 2021 work in South Africa). On the other hand, Lei and Medwell (2021) found
that CL was particularly valuable during the COVID-19 lockdowns in China as it allowed students to
have at least some connection with other students, providing them with emotional support. It seems like
the pandemic was an important factor in understanding students’ experience with CL, introducing both
unique challenges and opportunities.

Although these existing studies provide a valuable perspective on students’ experiences with CL
during the pandemic, more research in different locations and courses could increase the utility of the
findings. That is, practitioners could apply the conclusions and recommendations that seem more
relevant to their context. Methodologically, these studies, similar to other works in the field, focus on the
attitudes of individual students. An alternative yet complementary approach is looking at students’
experiences within the context of their group members’. This intra-group approach could reveal some
insights about which elements of their group worked well and which did not, and if the students agree on
what did and did not go well. Exploring students’ experiences relative to their group could help identify
and address common conflicts or issues among group members, thus improving the CL experience for
all.

The current study uses mixed methods to explore college students’ perceptions of how CL
impacted their learning during the pandemic. It adds to the existing literature on the topic by exploring
this question in a new context as well as by examining potential intra-group patterns of attitudes toward
CL.

The research questions of this study are:

1. How did students perceive the effects of CL on their learning during the COVID-19

pandemic?

2. What were the intra-group patterns of experiences?

METHOD
Context
This study focused on a second-year research methods course in a four-year applied psychology

program at a large suburban research university in the United States. The course was offered in the
spring semester of 2021 (February—May). Due to the pandemic-related restrictions, most of the classes
were given synchronously via Zoom. Additionally, the students were expected to watch recorded
lectures at home before each class. A large proportion of the Zoom classes was dedicated to working in
groups. There were 11 groups of three to five students each. These groups were formed in one of the first
classes and remained the same throughout the semester. The groups were mostly formed by the

students with some assistance from the instructor when needed. Both decisions, to have the students
self-select the groups and to have the same groups throughout the semester, were made for pedagogical
reasons and not for research reasons. Self-selection was assumed to improve students’ learning by
allowing them to engage with other students they work well with. Having the same groups throughout



the semester was assumed to enhance the bonds among the students in a way that allowed them to
support each other’s learning.

There were several types of group activities in this class. First, some of the class activities and
discussions were done in groups. For example, in one class each group read a research paper and
answered questions related to its methodology, then presented it to the rest of the class. Second, each
group had to submit six homework assignments throughout the semester. They were given some time
during class to work on these assignments but met outside class to complete the assignments if needed.
Three of these homework assignments involved reviewing and practicing the material (e.g., identifying
research designs of a study, types of validity, etc.) The other three were designed to help each group plan
their own research study and write a research proposal by the end of the semester. For example, in the
first assignment, the students were required to come up with potential research questions and
summarize a few research articles relevant to these questions. The six homework assignments were
graded for completion and constituted 15% of the students’ final grades. Finally, each group submitted a
full research proposal at the end of the semester. Students in the same group received the same grade,
which was 20% of their final grade. The rest of the students’ final grade consisted of individual exams and
class participation.

Note that all of the group activities are pedagogical implementations of collaborative learning as
described by Hodges (2018)—peer discussion during class, working on application questions in the
homework assignments, and a larger-scale project involving the complex problem of designing a
research study. In addition, considering the cognitive and social mechanisms that make CL beneficial,
the groups were encouraged to share their knowledge and perspectives and to ask the instructor for help
whenever needed.

Participants
All of the students in the course (40) were asked to participate in the study, and 38 of them

agreed to do so; one of them only filled out the Likert-style part of the survey. Most of the students were
female (92%), and white (61%). In order to protect students’ anonymity, individual-level demographics
are not reported in this study. A numeric code (1-38) was assigned to each of the students and a letter
code to each group in order to describe their responses.

Procedure
The students were asked to take an online questionnaire during one of the last class sessions for

course evaluation purposes, but they were also asked to give their permission to use their responses for
research purposes. They were not compensated for their participation. The author of this manuscript,
who was also the instructor of the course, was not aware of which students participated or their
responses until after the course was completed; this was also communicated to the students in order to
avoid biasing their responses.

Measures
Demographic questionnaire
The participants responded to questions about gender, race, major, etc.



Open-ended section
The participants were presented with five open-ended questions about their experiences in the

course (see Appendix A). They were asked about how their groups were formed, general satisfaction
with their groups, how COVID-19 affected their group work and experiences in class, and if there were
any other comments they would like to share.

Likert-style section
The participants reported their attitudes toward group work using 10 items adapted from Marks

and O’Connor (2013). Their items were revised in several ways. First, two of the original 12 items (“In
general, the grading process is fair.” and “In general, the group process is managed well by the
professor.”) were not used; the first because the grading process had not been completed at that point,
and the second because the professor was not the focus of this study. Second, some of the items were
altered to refer to experiences in the specific course as opposed to attitudes towards group work more
generally (e.g., “In general, groups work effectively,” was changed to “My research group worked
effectively”). This was done to better reflect both general and course-specific attitudes toward group
work, as both of them seem to be important when predicting CL outcomes (Anghel 2022). Two
subscales resulted from this, representing satisfaction with group work in general and satisfaction with
group work in the target course (see Table 1). The subscales’ Cronbach as were .90 and .91,
respectively. Finally, the original items were scored on a five-point Likert scale (1—strongly agree to
S—strongly disagree). However, to avoid confusion, they were recoded so that lower scores indicated
disagreement with the items.

Sociometric section
Finally, the participants were asked to “select the students you interacted with at least once

about this class (either in your research group or in other contexts, such as studying for exams).” They
were then presented with a list of all of the names of the students in the class. Although the students were
not restricted to naming only their group members, it was expected that most interactions occurred
within the groups. For each of those students, the participants also reported the frequency of the
interaction: once, two or three times, once a week, or more than once a week. The students also reported
their interactions with other students outside of class in a similar sociometric questionnaire, but these
results are reported elsewhere (Anghel 2022).

Analysis

Sever):ll strategies were used to answer the research questions. For the Likert-style items, the
scores’ general direction was used, where a score of three was determined to represent neutral attitudes
towards group work, higher scores represent more positive attitudes, and vice versa. The subscales of
attitudes toward group work in general and in the current course were examined separately. As an
exploratory test, a paired t-test was used to compare the scores and see if the group work in this course
was more satisfactory in comparison with what students expected or had experienced previously.

The open-ended items were first exploratorily coded for positive, negative, or mixed attitudes
based on students’ responses to the question about their general feelings towards their group work (i.e.,
regardless of specific challenges the students mentioned later). Students were coded as “positive” if they
only mentioned positive aspects and did not mention any negative aspects when describing their general



feelings toward group work, and vice versa; if both positive and negative attitudes were mentioned, the
students were coded as having mixed attitudes. Since few students were coded as “negative,” students
with negative and mixed attitudes were grouped together as “non-positive.” Students with positive and
non-positive attitudes’ scores were compared using an independent means f-test in order to validate the
coding. Then, students’ responses were coded for specific positive and negative aspects of group work in
general and as related to COVID-19. These codes were then grouped into themes, as presented in the
results section.

In order to explore intra-group attitudes, both the qualitative codes and the Likert-style scores
were examined. In particular, patterns of general agreement or disagreement, in terms of positive and
negative attitudes, were explored. Then, I suggested reasons for any gaps based on the specific
opportunities and challenges raised by the participants. For example, if one student had a negative
experience but others in their group did not, the student’s specific difficulties, as expressed in their open-
ended responses, were examined, and possible conclusions were drawn based on these difficulties and
their comparison with other group members’ experiences.

To assist with visualizing the relationships among participants, I used the graphing software
Gephi (Bastian, Heymann, and Jacomy 2009). In this case, Gephi allowed for easy identification of
groups and the relationships within them. The social networks were generated based on the sociometric
questionnaire, such that participants who mentioned each other were linked. Since it was possible for
student A to mention student B but not to be mentioned back, the graphs are bidirectional. That is, the
links among the students were drawn as arrows such that an arrow pointing from student A to student B
exists if student A mentioned student B, and vice versa. In addition, the arrows vary in thickness,
depending on the frequency of the interactions. This allowed for a more in-depth exploration of
students’ attitudes relative to the frequency of their interactions with other students. The data of
students who did not consent to participate is not presented here, even if other students mentioned
them as a part of their network.

RESULTS

How did students perceive the effects of CL on their learning during the COVID-19

pandemic?

Table 1 presents the means and standard deviations of the items in the scale on attitudes toward
group work. For all of the items, the mean scores ranged from 3 to 4, suggesting relatively positive
attitudes toward group work. Looking at the subscales, the mean satisfaction of group work in general
was 3.14 (sd = 0.60), and the satisfaction from group work in the current course was 3.81 (sd = 1.03).
While the scores were highly correlated (r = .41, p =.010), the satisfaction from group work in the
current course was significantly higher than the satisfaction from group work in general (t(37) = 4.28,p
<.001, Hedges’ g=0.78).



Table 1. Students’ attitudes scale results

Mean (SD)
General I prefer to work in a group or team on class projects, as opposed to working ~ 3.26 (1.06)
individually
General Working in a group results in better mastery of course material 3.11 (1.13)
General Group work benefits my course grade 3.53(0.89)
Specific I enjoyed working in groups in this class 3.82(1.16)
General Group work should be used more often in classes 3.16(1.08)
General I find classroom group work socially rewarding 3.34(1.21)
Specific My research group worked effectively 4.00 (1.23)
Specific My research group members fairly shared the workload 4.00 (1.34)
Specific In this class, I learned more working in a group than when I worked alone 3.34(1.19)
Specific Group work was a positive experience in this class 3.89 (1.13)

In order to explore the individual students’ specific positive or negative experiences, I analyzed
the responses to the open-ended items. In general, the students reported that working in groups was a
positive experience. The responses of 73% of the students were entirely positive, and the responses of
19% were mixed, mostly describing positive experiences with some specific challenges. Only 8% of the
students viewed the group work negatively or were indifferent to it. After grouping all students with
negative and mixed attitudes together, there were no significant differences in the mean general attitudes
towards group work score between students with positive (M = 3.35, sd = 0.96) and non-positive
attitudes (M =2.92, sd = 0.83; (35) = 1.34, p = .095, Hedges’ g = 0.45), though the effect size is quite
strong such that students with positive attitudes based on their open-ended responses also had positive
attitudes towards group work more generally. However, students with positive responses (M = 4.01, sd =
1.05) had significantly more favorable attitudes towards group work in this course in comparison with
the other students (M = 3.14, sd = 0.65; £(35) = 2.45, p =.010, Hedges’ g = 0.88). Both results support
the validity of the qualitative coding.

The students described multiple advantages and disadvantages of CL that can be divided into
several interconnected themes: academic, social, and technological aspects of their experience engaging
in CL during COVID-19. A summary of these themes is presented in Table 2.



Table 2. The study’s themes with illustrative quotes

Academic Social Technological

Advantages “It was really helpful ~ “I enjoyed my group members.  “It [using Zoom, EA] was
to bounce ideas off of ~ Since I already knew one nice because friends and I
each other and ask person, I was happy tobe able ~ would zoom to discuss
each other to see her and felt comfortable ~ some material instead of
questions.” (G26) with her.” (J10) going across campus.”

(113)

Disadvantages “I don’t necessarily “At times I got frustrated when ~ “Being on zoom is a more
feel that group work ~ a member did not follow difficult environment for
allows me tolearnin  through with their planned [me], I have trouble with
[sic] the materialin ~ part, and I had to contribute distractions.” (A7)
greater depth.” more to make up for the
(K21) missing parts.” (H20)

Academic aspects

This theme involves parts of CL that helped or interrupted students’ learning, including dividing
up work, asking each other questions about the material, etc. Overall, students felt that the groups
worked well together and were very goal-oriented, striving to complete their assignments as effectively as
possible. Many students made comments similar to “Our group worked well together and is typically
productive and efficient” (participant ES). It seems like rather than working together, most students split
up the work to save time, “hold[ing] each other accountable for our specific responsibilities” (C31).
Others worked in a way closer to the CL ideal: “Everyone is willing to contribute and learn from each
other” (I8), and “assignments were easier when we put our heads all together” (J10).

The students did not only collaborate on the course assignments, but they also helped each
other with the rest of the course’s material. One student said, “I feel comfortable reaching out to group
members with questions about class and have learned from them in a way that makes me more
confident” (I33), and another said, “it is helpful because it allows me to to [sic] realize certain topics I
don’t understand as well as I thought I did and I feel more comfortable asking those questions in a
smaller group setting” (J27). That is, working with a small group of people helped students ask questions
they would otherwise be less likely to ask.

Not only were the students able to ask each other questions about the course material, but some
students said CL helped them think more deeply about the course material: “I like working with a group
because I am introduced to information that I would have never thought of, which makes it interesting
and proactive” (A32). However, CL had some negative impacts on students’ learning, like getting
conflicting answers to questions within the group or not being able to learn the material in depth. These
challenges were each mentioned by one student, suggesting that while most students benefited from CL
academically, some individual students did not.

Social aspects
The social aspects of CL include any mentions of the relationships among students and how the

group setting affected them. Often, these relationships were related to students’ learning and the



aforementioned academic aspects of students’ experiences. For example, as mentioned in the academic
theme, most students seemed to have gotten along well with each other and felt comfortable discussing
the material and asking each other questions. In fact, some students enjoyed working with their friends
so much, “we would get distracted causing assignments to take longer to do” (C16). Beyond the
academic impact of the relationships within the group, the groups also have helped students “gain
connections with others in my major” (F35) beyond the course itself. So, CL was generally perceived as
a positive experience socially.

However, some students mentioned challenges that made group work frustrating. The most
common concern was having one or more freeloaders in the group: “Many of my group members did
not put in a lot of efforts [sic] to the assignments. I found myself really picking up their slack which was
definitely frustrating” (A7). This was mentioned by several participants. One participant had similar
concerns about having to hold others accountable, but did not think the other group members were
completely freeloading: “it got done [the assignment, EA] but I would have to deal with people not
responding to meeting times or I would have to pester and ask if things had gotten done that were other
people’s responsibility” (F9).

In addition to these issues, many students said that while getting close to the other group
members was an advantage of working in groups, the virtual meetings limited this opportunity. In the
words of one student, “In person you may develop friendships with people you complete group work
with, but on Zoom you usually just want to get it over with quickly” (J6). So, the online setting allowed
students to meet and create new relationships, but it was less conducive to social connections in
comparison with in-person group work.

Technological aspects
This theme includes students’ experiences associated with the use of technology to facilitate

remote learning, most commonly the use of Zoom to communicate with group members. These aspects
are directly related to COVID-19, as the use of Zoom was the result of having to learn remotely because
of the pandemic. As mentioned above, the use of Zoom was related to the students’ social experiences,
but it affected their learning as well.

The main opportunity students mentioned was related to how working remotely made it easier
for them to find times for meetings despite their busy schedules: “It was probably easier than trying to
meet in person” (E14), and “It is also more convenient to meet online because we don’t have to meet in
person to complete assignments and can meet later at night to accommodate better for everyone’s
schedules” (J27). Similarly, some students felt like having to meet virtually “saves lots of time” (J10), and
even said they would have met virtually regardless of COVID-19 because they are used to it and because
it is more convenient. So, many students did not mind having to conduct group meetings virtually and
found it easier to do so in comparison with in-person meetings.

Although the use of remote communication was more convenient, it also raised some technical
problems that inhibited their ability to work together successfully. This caused some students to be at
least perceived as freeloading. For example, one student “had connection problems and been unable to
contribute as well as I would have liked at times” (A12). Similarly, from the perspective of another
student in a different group, “sometimes a specific group member doesn’t participate or turns their
camera off, which is unfair to the rest of us” (I113). The technical difficulties caused or at least enhanced
some of the freeloading issues mentioned above.



Even without technical difficulties, communicating virtually posed some challenges for focus
and engagement. One student complained that if a room is not well-lit or if a student had to wear a mask
(e.g., if they work in a public space), it is difficult to see and understand them. Other students mentioned
“Zoom burnout,” a feeling of fatigue caused by overusing online platforms like Zoom that is attributed to
having to be constantly aware of nonverbal cues of yourself and others and a lack of interpersonal
connection (Samara and Monzon 2021). In the words of one student, “Zoom does not allow for the
most engaging setting” (K21). This was also true in this class in general, not only the group work part of
it. Having to work remotely, often from their dorm room, caused some distractions and introduced
additional challenges: “I struggle to pay full attention to the zoom session because of distractions in my
dorm room” (G26). Put simply, many students expressed sentiments like “I have difficulty paying
attention to virtual classes” (G15).

To answer the first research question, it seems like both the quantitative and the qualitative
results suggest that overall, CL helped students learn during the pandemic. Having to work as a group
resulted in more effective learning while also providing opportunities to connect with others at a time
when such connections were limited. However, engaging in CL raised some academic, social, and
technological challenges that made the learning process less effective and/or less enjoyable. While the
academic and social challenges are relevant to CL in any context, they were augmented by factors related
to the online platform and the pandemic (e.g., communication issues, Zoom fatigue).

What were the intra-group patterns of experiences?
To understand intra-group patterns, I looked at the in-course students’ network. Figure 1

describes the social network of the course, as well as students’ satisfaction with group work. The nodes’
labels represent each individual student, and their size represents the students’ scores on the satisfaction
with group work scale. The nodes’ colors represent the qualitative codes; a white color represents an
entirely positive attitude, a gray color represents non-positive attitudes, and a black color represents no
data. The arrows’ thickness represents the frequency of the interactions. The arrows’ colors represent
students’ groups; same-colored arrows represent the same group, and black arrows represent
connections outside of the group. The groups can also be identified by their respective letter label.
Finally, the arrowheads represent the direction of the connection. Two-headed arrows represent a
bidirectional relationship, and one-headed arrows mean that one of the students mentioned a
connection with the other, but not vice versa. The arrow lengths are arbitrary and were selected to
enhance the network’s presentation.



Figure 1. Satisfaction with group work in the course network based on the qualitative codes and the scale scores

Qualitative attitudes

[ | Positive
[  Mixed/Negative
B NA

Note: Node size represents the satisfaction with group work in this course score. The arrows
represent the direction and the frequency of the interactions (thicker arrows represent more frequent
interactions). The same color arrows represent the same workgroup.

In general, we can see that most interactions among students occurred within their groups, and
that cross-group connections were minimal. This strengthens the findings that the students felt more
comfortable consulting with their group members about the course content instead of other students
and even with their friends outside the course. Within each group, most connections were bidirectional,
but varied in intensity.

There seems to be an agreement between the open-ended and scale responses, where white
nodes (positive open-ended responses) tend to be larger (high scale scores), and vice versa. In four
groups, all members agreed that their experience was positive. Examining the interactions among
members of these groups, it seems like all of the interactions were bidirectional, and all of the students
interacted with all of the other members of their groups, though the frequency of the interactions varied.
For example, the interactions in groups C, E, and G were more frequent in comparison with the
interactions in group B.

However, for the other groups, there were some disagreements that followed different patterns.
In group A, three students were satisfied with their work, both according to their quantitative scores and
qualitative analysis, but one student (A7) was not. They were one of the students who mentioned having
to work harder to cover for a freeloader, an issue not mentioned by the other group members. In this
group, all members reported interacting frequently with student A12, but student A12 did not report



interacting as much with the others. This is the student that struggled to communicate via Zoom,
limiting their self-perceived contribution to the group’s effort. One may speculate that student A7 agrees
that student A12 could have contributed more, affecting their satisfaction with the group. In this group,
some of the negative experiences were amplified due to the use of remote communication caused by the
pandemic, though the freeloading problem might have existed if the group had met in person, as well.

A similar pattern was observed in group K, but the difficulty was attributed to a different
problem; student K21 agreed that the group worked well, but felt that a group setting does not support
their personal learning. In this group, all of the students interacted with each other quite frequently.
Perhaps the interactions were too frequent for student K21. In any case, it seems like the issue was
indeed specific to one student, rather than affecting the group as a whole. Further, the negative
experience of that student can be attributed to the use of CL in general, regardless of the mode or the
effects of COVID-19.

On the other hand, students in group F all had negative attitudes toward group work in this
class, as seen both qualitatively and quantitatively, with the exception of student F38 who did not
describe their experience in the open response questions but had high scores on the Likert scale.
Although it is impossible to know what student F38’s experience was like, we can examine their group
members’ experiences. Interestingly, all of them agreed that their group worked well overall, but each
described a different problem. Student F9 simply prefers to work alone, student F29 complained about a
freeloader, and student F3S got frustrated with conflicting answers to their questions within the group.
Student F29 reported having more frequent communications with the other group members than vice
versa, potentially reflecting their higher expectations of involvement. Even though most students were at
least somewhat dissatisfied with their group, the issues seemed to be individual and not the result of
dysfunctional group dynamics. Moreover, the issues seem to be relevant to CL at large and were not
attributed to the constraints caused by the pandemic.

For the final example, let us turn to group J. While overall there seems to be some agreement
between the scale scores and the open-ended responses, this was not the case for this group. Particularly,
students J10 and J30 had very low scores on the scale (1.6 and 1.4 out of 5, respectively), but both said
that the group was helpful, supportive, and productive. Indeed, the connections among the students
indicate that the relationships among the group members were bidirectional. It is possible that the
students did not feel comfortable being honest about their experience in the open-ended responses,
especially given that the survey was not anonymous. Perhaps the Likert-style items were perceived as less
personal and more conducive to honest responses. Another possibility is that since the order of the
response options was non-traditional (left-hand responses indicated agreement with the statements),
the students endorsed low categories when they intended to endorse high categories.

To answer the second research question, while some groups had unanimously good experiences,
many groups had one or two students who disagreed with the generally positive impression. Negative
experiences among all group members were less common; rather, the dissatisfied students each
described their own unique challenges. In addition, while most of these challenges (personal
preferences, having to cover for a freeloader) probably would have existed when using CL regardless of
the context, some of the interactions among students were made worse because of technical issues
related to the online format adopted due to COVID-19.



DISCUSSION

CL presents students with many challenges that affect their learning experience. Some of these
challenges may have been made more difficult due to the COVID-19 pandemic. The current study used
a combination of text-based, numerical, and network data to understand the specific challenges faced by
students engaging in CL during the pandemic, with a specific emphasis on intra-group trends. The
findings suggest that the students were overall satisfied with CL in this course, in spite of some academic,
social, and technological challenges. Several issues were identified within the groups, but they were
generally specific to one student. The use of online communication due to the pandemic possibly
contributed to some friction within groups (e.g., by making communication more difficult due to
technical issues), but most of the challenges resemble those mentioned in traditional CL contexts
(Nokes-Malach, Richey, and Gadgil 2015).

Students’ experiences were divided into academic, social, and technological. Academically,
group work saved students effort by sharing the workload, helped them perform better on the
assignments by listening to others’ points of view, and kept them more involved with the course material.
This reflects some cognitive and social mechanisms that explain how CL enhances learning, such as
increasing working memory resources, having multiple representations of knowledge, and increasing
engagement (Nokes-Malach, Richey, and Gadgil 2015). Socially, being a part of a small, cohesive group
helped many students feel more comfortable sharing their difficulties and asking questions, and
eventually expanding their social connections outside of class. Indeed, some existing studies show that
CL enhances social relationships outside of class (Mamas 2018). On the other hand, many students
mentioned issues related to social loafing, similar to the problems mentioned by Nokes-Malach, Richey,
and Gadgil (2015). Students also had some unique issues rarely mentioned in previous studies, such as
getting conflicting information from different sources and having existing social connections distract
them from the assignment at hand.

While many of the findings are relevant to CL at large, some are more specific to the times of
COVID-19. On the one hand, CL provided an opportunity to spend time with friends and to get to
know new people when social interactions outside of class were limited (e.g., Wang et al. 2020). On the
other hand, the necessity to communicate via Zoom introduced some problems that are less relevant to
CL in person: students who experienced internet connection issues or were distracted because they did
not have a quiet, well-lit working environment found it difficult to engage with CL, hurting their learning
and intensifying other students’ perception of social loafing. In addition to these challenges, having to
constantly use Zoom, be seen on camera but not being able to get all non-verbal communication cues
from others was very difficult for students. Indeed, existing studies suggest that using videoconferencing
platforms may cause unpleasant feelings among college students (Oducado et al. 2022) in a way that
impacts their well-being and mental health (Mamtani et al. 2022; Schlesselman, Cain, and DiVall 2020).
Experiencing “Zoom fatigue” made it difficult to stay engaged and might have caused some social
conflicts. Finally, even though engaging with group work helped bring students closer together, their
interaction was limited relative to times when in-person group work is possible.

The current study also introduced the idea of exploring students’ experiences in the context of
their group members. This approach revealed some notable intra-group patterns. Some groups were
unanimous in their positive attitudes toward CL; the students in these groups all interacted with each
other, though the frequency of these interactions varied. Other groups had one or two students who had
negative attitudes. However, the groups varied in why the dissenting students were not happy with their



groups; even in the one group where most students had some negative experiences, they were attributed
to different reasons, and not to an overall problematic group. In some of the cases, the combination of
textual, Likert-style, and network data allowed for some speculations related to the group dynamics. For
example, for some students, the frequency of communication among the group members did not match
their expectations. One may surmise that different levels of intensity work for different students, so CL
could be more beneficial if the group members generally agree on the level of involvement expected.
Overall, looking at group-level differences exposed the variety of experiences and how they could be
framed differently, depending on the other group members’ experiences. This approach could enhance
future explorations of CL by identifying dysfunctional groups or students who would have benefited
from CL at different levels of intensity.

This study revealed some important aspects of CL and the opportunities and challenges it offers
in times of crisis. However, it has several limitations. Since the study was conducted in a single course, it
has a relatively small and homogenous sample for quantitative studies, but it provided a rich source of
qualitative information. As the effects of COVID-19 are diminishing, it is unlikely that the study will be
replicated during a time of such a global crisis; however, it might be replicated in online settings not
during a pandemic, and the intra-group approach could also be applied to in-person courses to see if it
leads to similar conclusions. Moreover, the results might not generalize to other contexts where the
groups were not self-selected by students and remained constant throughout the semester. This has
likely affected the results by contributing to the students’ positive attitudes and to the sense of being
supported socially and academically.

In addition, this study’s limited scope did not allow for exploring intra-group interactions’ in
relation to students’ course achievement or other outcomes of interest. This is crucial in understanding
whether intra-group patterns of attitudes contribute to these outcomes beyond individual-level
attitudes. Finally, it was not possible to explore students’ experiences at the individual and intra-group
level by demographics due to the risk of identifying the students. As some demographic groups are
especially vulnerable to COVID-related challenges (e.g., Fauville et al. 2021; Salim et al. 2022) as well as
the challenges of CL and online learning (e.g., Frei-Landau and Avidov-Ungar 2022; Rizvi, Rienties, and
Khoja 2019), this step could greatly enhance future studies’ findings and should be pursued in the
future.

In spite of its limitations, the study has several important implications for research and teaching
practice. For researchers, the findings enhance our understanding of how CL can help students learn,
particularly during a global crisis that limits interpersonal interactions. As the findings show that
students’ attitudes towards CL in this course were positive, unlike some other studies, this implies that
some context-specific elements affect students’ attitudes, and they can be explored further.
Methodologically, the main contribution of this study is the demonstration of an intra-group approach
to CL research. It shows that applying this approach can reveal more about how students worked
together and what may have caused negative attitudes, offering new opportunities for future research
(e.g., studying whether some types of intra-group interactions can predict course achievement).

For teachers, this study highlights the importance of CL and its contribution to students’
learning and social connectedness. Therefore, it is recommended that CL pedagogies are incorporated
in similar higher education courses. However, the intra-group results yielded some conclusions related
to the dose of CL. It seems like negative experiences are not related to the frequency of students’
engagement, but rather to diverging expectations in terms of time commitment. So, it might be helpful



to encourage students to clarify these expectations in advance and to consider them when creating the
groups. Additionally, teachers should pay attention to intra-group issues that occur throughout the
semester, perhaps by using weekly surveys. In the current course, the instructor could have identified
freeloaders or addressed the technical difficulties early, preventing some of the negative experiences
expressed by the students.

Finally, while the aforementioned implications are relevant to any context, several more specific
recommendations can be made. As the social benefits of CL are more evident when students’
communication is limited, teachers should especially consider using CL pedagogies in such situations.
These include potential future disasters that prevent students from meeting in person, but also more
benign situations like online learning settings where students work from different locations. In addition,
teachers in online settings should pay special attention to issues such as Zoom fatigue and technical
difficulties and attempt to address them in advance (e.g., by using recorded lectures in addition to the
Zoom ones or recommending learning resources provided by the institution).

In summary, the current study on students’ attitudes toward CL revealed some benefits and
issues with CL, and showed how having to deal with virtual learning enhanced some of the challenges on
the one hand, but made CL more meaningful for students on the other. It also demonstrates the intra-
group approach to CL research and how it can lead to richer descriptions of students’ experiences. The
study suggests that CL could help address students’ social needs, especially during a global crisis, but
raises some important problems that could potentially be mitigated by the instructor. Doing so may help
students have more positive learning experiences, engage more with CL, and have a deeper
understanding of what they learned.
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Appendix A: The Open-Ended Questions Used in This Study
e How did you form your research group? E.g., knew each other before, at random . ..
® How do you feel about group work in this class and your interactions with your research group?
(helpful, productive, frustrating, etc.)
e Did you experience any challenges in group work related to COVID-19 (using zoom, social
distancing, etc.)?
Did you experience these or other COVID-19-related challenges when learning individually?

Is there anything else you’d like to share about your experience in this class?
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