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Abstract
The effects of grouping students based on different levels of extraversion yielded inconclusive
research outcomes. The current shift to more online collaboration raises questions about the
effect of extraversion-differences in collaborative groups in this online context. The present
study, therefore, investigated the influence of students’ differences in their levels of
extraversion on well-being and self-esteem during online collaboration. The data were
collected during three collaborative assignments, in which university students (n = 17)
worked together in three different dyads. Results only indicated a significant increase in
students’ well-being for the first assignment and no significant differences in students’ self-
esteem. Further, no significant correlations between the students' differences in the levels of
extraversion, well-being, and self-esteem were found, suggesting that the composition of the
dyads did not affect students’ psychological properties. However, considering several
limitations of the study, such as the small sample size and the high dropout rate, it is advisable
to further investigate the relationship between the three variables across different virtual
learning environments. Overall, the findings of this study contributed to the existing research
body by giving first indications of the impact of students’ differences in their levels of
extraversion on well-being and self-esteem in an online environment.
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Collaborating with peers with a lot of different personalities has become an integral
part of students' everyday lives. Previous research indicated that collaborative learning has
many psychological benefits and can enhance students’ well-being and self-esteem (Felder &
Brent, 1994). However, to ensure that collaborative learning reaches its potential benefits,
group composition seems to be an important factor to consider (Huxham & Land, 2000).
Groups that are formed with individuals with different personality types are claimed to
collaborate more effectively and to generate greater achievements (Gilley, Morris, Waite,
Coates, & Veliquette, 2010; Xanthopoulou, Bakker, Demerouti, & Schaufeli, 2009). There is
evidence that especially the personality trait of extraversion plays a crucial role in the quality
of interpersonal interactions during group work (Kristof-Brown, Barrick, & Kay Stevens,
2005). Nevertheless, existing research on this topic is still inconclusive. On the one hand,
Research from Barrick, Stewart, Neubert, and Mount (1998) revealed that diversity on the
extraversion continuum was positively correlated with increased group satisfaction, which in
turn, positively affects its members' well-being and self-esteem (Pekrun, Goetz, Frenzel,
Barchfeld, & Perry, 2011). On the other hand, when personalities collide, the group is
characterized by dispute and resistance to teamwork, which in turn, potentially harms the
well-being and self-esteem of each group member (Bolton & Bolton, 2009; Gilley,
Maycuinch, & Maycuinch, 1998). Since virtual collaboration faces additional problems, such
as higher communication barriers, differences in team members' personalities may amplify
obstacles in establishing a climate of trust and a positive group atmosphere (Furumo, de Pillis,
& Green, 2009; Holton, 2001).

Due to these ambiguous findings and the online context, this study aimed at
investigating the impact of students’ differences in their levels of extraversion on well-being,
and self-esteem during online collaborations.

Collaborative learning

Over the last years, collaboration has become of increasing interest to teachers around
the globe (Scager, Boonstra, Peeters, Vulperhorst, & Wiegant, 2016). Collaborative learning
can be defined as an instructional approach in which students work together in groups and
exchange their knowledge and skills to work towards a shared goal (Kirschner, 2001). The
underlying concept stresses cooperation instead of competition, teamwork instead of
individuality, and community instead of independence (Leonard & Leonard, 2001).

Johnson and Johnson (1989) categorized the benefits of collaborative learning into
three main categories, namely social benefits, psychological benefits, and academic benefits.

Social benefits are described as forming more encouraging and committed relationships,



psychological benefits refer to an increase in students’ self-esteem and well-being, whereas
academic benefits are characterized by higher academic achievement and greater productivity
(Johnson & Johnson, 1989). During collaboration, students are not only challenged on a social
but also on an emotional level as they are confronted with a diverse range of opinions and
have to communicate their own ideas (Baker, Andriessen, & Jarveld, 2013). However, a
recurring finding suggests that collaborative debating of contradictory beliefs stimulates deep
learning and positive social interactions (Keefer, Zeitz, & Resnick, 2000; Nussbaum, 2008;
Visschers-Pleijers, Dolmans, De Leng, Wolthagen, & Van Der Vleuten, 2006).
Online collaboration

Over the last decades, a rapid increase in the demand for online education can be
observed (McPherson & Bacow, 2015). The worldwide closures of educational institutions
due to the current global pandemic accelerated this trend (Sahu, 2020). It is widely known that
communication between the collaborating parties is more challenging in a virtual environment
since it lacks social and emotional cues as well as informal chats among students (Furumo, de
Pillis, & Green, 2009; Stockleben et al., 2017). Compared to offline classes, in which social
cues, body language, provision of feedback, and friend formations are directly perceivable, in
online environments, people are often only recognized by their text messages (Aviv, Erlich, &
Ravid, 2005; Swan, 2001). Nevertheless, for any individual, it is not only important to feel a
sense of belonging to a group but also to be perceived as a valuable group member
(Haythornthwaite, 2006). As online environments make this process more difficult
establishing a social presence seems to be a great challenge for online classes. Social presence
can be enhanced by, for instance, providing more room for active discussions, immediate
feedback, and collaboration. Previously conducted research found out that an environment
that enhances social presence leads to an increase in group cohesiveness and critical thinking
(e.g., Aviv et al., 2005; Swan, 2001). Moreover, the increased anonymity in online settings
seems to have a disturbing impact on communication and thus, might negatively influence
collaboration among students (Herring, 2002; Wellman et al., 1996).
Collaboration between different personality types

Researchers found out that grouping individuals with different personalities can
minimize the arising communication gap in online environments (Cockburn, 2002). Different
personalities indicate individuals' diversities in the way they think, feel, and behave as well as
how they make decisions, resolve conflicts, or react to stress (Bolton & Bolton, 2009). The
Big Five Personality model consists of the five personality traits conscientiousness,

agreeableness, neuroticism, openness, and extraversion (Barrick & Mount, 1991). Research



from Halthill, Sundstrom, Lahner, Calderone, and Nielsen (2005) indicated that the group’s
personality composition based on Big Five Personality Factors significantly impacts group
performance, group atmosphere, conflict, and team viability. There is evidence that the
compatibility of different personality types in a group can have a positive impact on the
process and the outcome of collaboration (Belbin, 2011). Instead of randomly assigning
students to groups, a heterogeneous mix of students based on members' personality types is
claimed to be salutary for the collaboration process (Gilley et al., 2010; Munchinsky &
Monahan, 1987). Since every group member brings unique characteristics and strengths into
the collaboration, this type of grouping enhances its members to interact more efficiently,
which in turn, leads to better outcomes and more effective collaborations (Gilley et al., 2010;
Munchinsky & Monahan, 1987). Even though a great range of personality traits have been
examined, findings suggest that only a few are related to the success of collaborative learning.
There is evidence that especially the personality trait of extraversion plays a crucial role in
determining group performances (Barrick et al., 1998).
Extraversion

Extraversion has been an important focus of research in the prediction of social
behaviour (e.g., Lucas, Diener, Grob, Suh, & Shao, 2000). It reflects the tendency to which
individuals are socially engaged and seek stimulation in the external world (Shiota & Kalat,
2018). Whereas the typical extrovert is described as seeking excitement, being adventurous,
sociable, talkative, assertive, and dominant, the typical introvert is a quiet, submissive, and
reflective person who does not like large social events and prefers his/her own company
(Kristof-Brown et al., 2005). Bradley and Hebert (1997) described the extrovert as a natural
speaker and thus, communication within a group seems to be easier for the extrovert than for
the introvert. In an academic environment, studies suggested that extroverts feel comfortable
in both face-to-face as well as online classrooms (Amichia-Hamburger, Wainapel, & Fox,
2002). In contrast, introverts prefer the online setting, as it seems to serve as a protective
frame and therefore, helps them to express themselves more freely (Amichai-Hamburger,
2005). As part of online collaboration, asynchronous communication tools such as text
messages provide introverts security to be more self-assured (Amichai-Hamburger et al.,
2002). Nevertheless, the use of asynchronous communication tools leaves students with
increased mental effort, increased communication barriers due to the ambiguines nature of
online text messages, and an overall decrease in arousal (Kock, 2005). In line with the
Medium Naturalness Theory (Kock, 2005), Blau, Weiser, and Eshet-Alkalai (2017) argued

that tools that provide a higher degree of naturalness like in face-to-face communication, lead



to more effective learning. Therefore, using a variety of communication tools such as writing,
speaking and video conferencing is recommended to promote the learning experience (Blau &
Caspi, 2010; Kock, 2005).

Research from Bradley and Hebert (1997) indicated that too many extroverts within a
group may harm its atmosphere, as they tend to intrude into conversations and thus, hinder
each other to fully share their thoughts. In contrast to extroverts, introverts are not as
communicative and suspend judgments (Kroeger & Thuesen, 1992). Consequently, having a
balanced group with diversity on the extraversion continuum is beneficial as introverts and
extroverts complement each other (Kroeger & Thuesen, 1992). Whereas the introvert is not a
natural communicator, the extrovert helps to establish an effective interaction (Bradley &
Hebert, 1997).

Many scholars consistently found a correlation between group composition on
extraversion and group outcomes (e.g., Barrick et al., 1998). Taken together, experts claimed
that diversity on extraversion leads to a more effective collaboration process and improved
group performance (Barrick et al., 1998). Moreover, findings revealed that variability on the
Extraversion continuum was positively correlated with the groups’ long-term chances of
successfully working together (Barrick et al., 1998). Hoffman (1959) generated evidence that
heterogeneous groups on extraversion, consisting of members with different levels of
extraversion, were more efficient as well as more satisfied than homogenous ones.
Nevertheless, the underlying causes of this effect remain unclear. Dominance is one of the
psychological facets on the extraversion continuum that is important to consider (Kristof-
Brown et al., 2005). There are indications that variability in dominance is associated with
improved interpersonal interactions. Hence, a dominant person collaborates best with
someone who is more submissive. Carson (1969) suggested that complementarity of
dominance and submissiveness is favoured for collaboration as it creates a mutual relationship
in which both parties satisfy the needs of the other. Applying this concept to the personality
trait of extraversion, an extrovert's dominant behaviour evokes a submissive response from
their counterpart. Whereas the introvert listens attentively, the extrovert is encouraged to
share ideas, which results in a desirable interaction between the parties and more satisfaction
as the needs from both sides seem to be met (Kristof-Brown et al., 2005). This phenomenon
can be called complementary fit and takes place when a person’s attributes compensate for
someone else’s deficiency (Muchinsky & Monahan, 1987).

In sum, to improve the atmosphere in a group as well the group’s satisfaction,

researchers recommended a complementary grouping based on different levels of extraversion



(Bradley & Hebert, 1997; Kroeger & Thuesen, 1992; Muchinsky & Monahan, 1987). Since
increased group satisfaction and a pleasing working climate positively contribute to its
members’ psychological states (Pekrun et al., 2011), it is plausible to assume that a greater
difference in students’ levels of extraversion in the dyad will positively affect their well-being
and self-esteem.

Well-being

A positive learning atmosphere within a group is not only essential for its academic
success but also its members' emotional health (Hakanen, Schaufeli, & Ahola, 2008; Pefalver,
Salanova, & Martinez, 2020; Xanthopoulou et al., 2009). Prior research demonstrated that a
positive working climate and effective communication positively influence individuals' state
of mind and thus, their psychological well-being (Griffin, Hart, & Wilson-Evered, 2000;
Hakanen et al., 2008). Psychological well-being is a broad concept that refers to a state of
happiness and welfare and to individuals’ evaluation of how satisfied they are with their
living conditions (Keyes, 2007). Furthermore, it describes a person’s perception of their
physical functionalities, emotional experiences, and social support system (Huta &
Waterman, 2014).

Literature claimed that experiencing high levels of well-being within a group can help
to improve its performance (Wright & Bonett, 2007). On the contrary, depending on the
composition of a group, a clash of personalities might hinder groups in their performance due
to arising conflicts (Chen & Ayoko, 2012). De Wit, Greer, and Jehn (2012) provided evidence
that these conflicts harm the atmosphere within a group as well as group members’ well-being
since they might result in unhappiness. Nevertheless, collaboration can have a positive impact
on the atmosphere within a group and consequently, on the individuals’ well-being (Gilley et
al., 2010; Pekrun et al., 2011; Xanthopoulou et al., 2009). Due to these ambiguous findings, it
is interesting to investigate the effects of differences in the level of extraversion in a dyad on
students’ wellbeing.

Self-esteem

Next to well-being, self-esteem is another relevant construct to consider as it can be
enhanced through collaboration as well (Johnson & Johnson, 1989). Self-esteem can be
defined as an individual’s evaluation of their worth and capabilities (Blascovich, Tomaka,
Robinson, Shaver, & Wrightsman, 1991). There are two forms of self-esteem, namely
personal self-esteem, which refers to the evaluation of one’s self-worth (Crocker & Wolfe,
2001), and collective self-esteem, which refers to the evaluation of one's group membership

(Luhtanen & Crocker, 1992).



Researchers such as Panitz (1997), as well as Felder and Brent (1994), claimed that
collaborative learning has several positive psychological benefits, particularly on building and
increasing students’ self-esteem. Collaboration establishes an encouraging learning
environment, in which students support and advise one another, which in turn, strengthens
their self-esteem (Kagan, 1986).

Prior research indicated that group composition and the atmosphere within a group can
either harm or enhance its members’ self-esteem (Bolton & Bolton, 2009; Gilley, Maycuinch,
& Maycuinch, 1998). Dewey and Bento (2009) were able to establish a relationship between
levels of conflicts within a group and its members’ self-esteem. Their finding suggested that
high levels of group conflicts during collaboration result in substantially lower levels of self-
esteem. On the contrary, this implies that a well-harmonizing group may lead to a better
atmosphere within the team and thus, contribute to an increase in members’ self-esteem
(Gilley et al., 2010; Wilson, De Joy, Vandenberg, Richardson, & McGrath, 2004). This adds
to research from Yalom (1995) who described the importance of group cohesiveness as a
crucial element for fostering personal self-esteem through an accepting and harmonic group
climate. In experimental research from Akindele (2012), group members experienced an
increase in their self-esteem and report feelings of belongingness and unity after completing a
collaborative task. Since groups of students with different levels of extraversion are claimed
to harmonize most and thus, lead to fewer conflicts and increased satisfaction among students
(Barrick et al., 1998; Gilley et al., 2010), it is worthwhile to examine how the differences in
students’ levels of extraversion affect their self-esteem.

Current study

The present study will investigate the effect of differences in students’ level of
extraversion when collaborating on students’ well-being, and self-esteem during online
collaboration. Previous research based on face-to-face collaboration recommended grouping
students with different levels of extraversion as this seemed to positively contribute to group
members’ well-being and self-esteem (e.g., Barrick et al., 1998; Gilley et al., 2010, Pekrun et
al., 2011). Due to the online nature of this research which might change the dynamic between
the students, this study might provide new insights into the collaboration between introverts
and extroverts. To examine the effects of students’ differences in the level of extraversion on
well-being and self-esteem during online collaboration, the following research question is
addressed: “To what extent does the difference in the level of extraversion in a dyad influence
students’ well-being and self-esteem after an online collaborative task?”. In order to provide

an answer to this question, two different sub-questions will be examined:



Research Question 1 (R1): To what extent does online collaboration lead to an increase in
students’ well-being and self-esteem?

Hypothesis 1 (H1): Students, regardless of their own and their partners’ level of extraversion,
will report an increase in well-being after the online collaborations.

Hypothesis 2 (H2): Students, regardless of their own and their partners’ level of extraversion,

will report an increase in self-esteem after the online collaborations.

Research Question 2 (R2): To what extent are differences in the level of extraversion in a
dyad related to students’ well-being and self-esteem in an online collaborative setting?
Hypothesis 3 (H3): Students’ change in well-being will be stronger for dyads with greater
differences in their extraversion score than for dyads with similar levels of extraversion.
Hypothesis 4 (H4): Students’ change in self-esteem will be stronger for dyads with greater
differences in their extraversion score than for dyads with similar levels of extraversion.

Method
Participants

In total, 17 university students (9 female, 8 male) participated in the study. However,
not all of them took part in each post-test. More specifically, 17 students participated in the
pre-test, 15 in the first post-test, 13 in the second post-test, and 12 in the third post-test. One
student needed to be excluded from the study because she did not participate in the pre-test
and thus, no data was collected. In addition, due to changes in the course, three students had
to work together as a group of three instead of in a dyad. Their responses were partially
excluded from this study since no difference in the level of extraversion could be detected. All
the participants were aged between 20 and 54 (M =27.71, SD = 9.50) and enrolled in a social
science program, in which the data were collected. The students participated voluntarily by
giving their active consent and were allowed to withdraw at any time. The consent form can
be found in Appendix A.

The data were collected during three collaborative assignments, in which each time the
students were asked to choose a different partner of their choice with whom they want to
work together. Hence, students’ own choice of partner determined the grouping of the
different dyads. The students were neither informed about their own personality type nor their
fellow students.

To categorize the students into introverts and extroverts, the researcher used the same

approach as Blau and Barak (2012), who proposed the use of the median scale score



(Median=67). Participants with a higher score than 67 were classified as extroverts, whereas
participants with a lower score were categorized as introverts. Two participants scored exactly
67 and thus, one was categorized as an introvert and one as an extrovert. In total, eight
extroverts and nine introverts took part in the study. The greatest displayed difference in the
level of extraversion in the dyads was 33.00, while the smallest difference was 0. A detailed
description of the instrument can be found under Extraversion scale.

Collaborative assignments

The course in which the data were collected aimed at practicing students' research and
writing skills related to school-based learning. In three collaborative assignments students had
to co-write (i.e., dyads) a research article focusing on the following research question: How to
support pre-task planning to develop elementary students' writing skills. In the first
assignment, students had to complete an existing template that represented the introduction. In
the second and third assignments, students had to, respectively, complete the method and
results template of a research article.

Instruments
Extraversion scale

To determine how the students scored on the extraversion continuum and thus,
whether they could be classified as introverts or extroverts, the participants were asked to fill
out the complete Extraversion scale from the International Personality Item Pool (IPIP). The
questionnaire consisted of 20 items (DeYoung, Quilty, & Peterson, 2007) and is based on the
Big Five Factors (Goldberg, 1992). As suggested by De Young, Quilty, and Peterson (2007),
extraversion is measured through two subscales, namely assertiveness, and enthusiasm.

The personality score is a self-report inventory, which consists of 10 items relating to
assertiveness (e.g., “I take charge.”) and 10 items relating to enthusiasm (e.g., “I laugh a
lot.”). Students were asked to use a 5-point Likert Scale, ranging from 1 (strongly disagree) to
5 (strongly agree) to respond to the statements (see Appendix B). The inventory shows good
reliability of o= .89.

WHO Well-Being Index (WHO-5)

The WHO Well-Being Index intends to measure individuals’ well-being and consists
of five statements that need to be rated on a 6-point Likert Scale, ranging from 0 (at no time)
to 5 (all of the time) (Heun, Bonsignore, Barkow, & Jessen, 2001). To measure students’ level
of well-being before and after the collaborations, two versions of the questionnaire were

created. Both versions comprised similar items, however, they differed in their formulations.
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To determine students’ initial well-being the original questionnaire, in which students had to
indicate how they have felt over the last two weeks, was used. An example item is “I have felt
cheerful and in good spirits.”. The pre-questionnaire displayed good reliability with o = .88.

To measure the level of well-being after the collaborative task, the formulation of the
questionnaire has been altered as students were asked how they feel are right after the
collaboration. Hence, the researcher changed the tense to adapt it to the current moment and
reformulated the fourth statement (i.e., “I think I will wake up in a good mood tomorrow”).
The first two post-questionnaires showed excellent reliability (o =.90; o = .93), whereas the
third post-test displayed good reliability (o = .87).

Rosenberg’s Self-Esteem Scale (RSE)

The RSE scale aims at measuring students’ levels of self-esteem (Rosenberg, 1965). It
consists of ten items that need to be rated on a 4-point Likert scale, ranging from 0 (strongly
disagree) to 3 (strongly agree). An example statement is ““I feel that I have a number of good
qualities.”. Reliability analyses suggested good reliability for the pre-test and the first post-
test (o = .88; a = .83), excellent reliability for the second post-test (o = .93) and acceptable
reliability for the third post-test (o =.74). An overview of the questionnaire can be found in
Appendix B.

Procedure

The data of this study was collected over three weeks, with one collaborative
assignment per week. Prior to the first collaborative assignment, students were asked to fill in
an online questionnaire, measuring their level of extraversion and their initial level of well-
being and self-esteem. The personality questionnaire was only asked once before the first
assignment. After filling in the questionnaire the students were allowed to pair up in dyads
with a partner of their choice to work on the first assignment. From then, students had five
days to collaboratively finish the assignment. After these five days when they handed in their
collaborative work, students were asked to fill in a post-questionnaire, measuring again their
level of well-being self-esteem. In the next two weeks, students had to work on two other
collaborative assignments and had to pair up in dyads again. Even though students were
allowed to choose their partners themselves, they had to choose a different partner for each
assignment. After handing in both, the second and third collaborative assignments, students
filled in the post-questionnaire again to indicate their well-being and self-esteem.

Data analysis

Extraversion scale analysis
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From the 20-item personality questionnaire, nine items were negatively phrased and
thus, had to be recoded. An example item is “I keep others at a distance”. The students’ levels
of extraversion were determined by the overall sum scores of their ratings. As a five-point
Likert scale was used to respond to the items, students were able to obtain a minimum score
of 20 (least extroverted) and a maximum score of 100 (most extroverted).

WHO-5 analysis

To examine students’ pre- and post-levels of well-being they rated five items on a 6-
point Likert Scale with a minimum score of 0 and a maximum score of 25. To determine the
final well-being score, the raw score is multiplied by four (Topp, Ostergaard, Sendergaard, &
Bech, 2015). Overall, students were able to obtain a score between 0 (worst imaginable well-
being) and 100 (best imaginable well-being). To investigate patterns of well-being and self-
esteem over the course of the study, students’ post-well-beings after the collaborations will be
compared to their initial measurements in the pre-test.

RSE analysis

From the 10-item Rosenberg’s Self-esteem inventory, five items were negatively
formulated and thus, were recoded for analysis purposes (e.g., “All in all, I am inclined to feel
that I am a failure”). Overall, students were able to obtain a minimum score of 0 and a
maximum score of 30. Scores between 15 and 25 are considered to lie within a normal range,
whereas scores below 15 suggest low self-esteem (Rosenberg, 1965).

Results

To examine the relationship between the differences in the level of extraversion in the
dyads, well-being, and self-esteem in the small sample, several non-parametric were
performed. First, the compositions of the dyads were reported, assessing the differences in the
level of extraversion for each of the three assignments. A Friedman’s test was conducted to
evaluate whether these differences were statistically significant. To investigate to what extent
online collaboration led to an increase in students’ well-being and self-esteem, descriptive
statistics and Wilcoxon Signed Rank Tests were executed. Lastly, Spearman Rank
Correlations were performed to examine the relationship between students’ differences in
their level of extraversion, well-being, and self-esteem.

Composition of the dyads

To assess the composition of the dyads, means and standard deviations of the
differences in the level of extraversion in the dyads were calculated (see Table 1). The results
indicated that the difference in the level of extraversion in the dyads seemed to be decreasing

from the first to the last assignment. However, a non-parametric Friedman’s test did not
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indicate a significant difference between the median levels of extraversion for the three

different post-tests, x 2 (2, N=28) =1.75, p = .417.

Table 1

Differences in the level of extraversion in the dyads per test

M SD

Pre-test - -
Post-test 1 12.00 9.04
Post-test 2 10.54 6.85
Post-test 3 9.15 6.26

Descriptive statistics
Means and standard deviations of students’ well-being and self-esteem were calculated

(see Table 2). The calculations were administered for each test separately.

Table 2
Means and standard deviations for students’ well-being and self-esteem after the pre-test

and the three post-tests

Well-being Self-esteem
M SD M SD
Pre-test 56.47 21.44 21.88 4.91
Post-test 1 67.20 19.84 21.87 3.83
Post-test 2 59.54 22.81 21.69 5.34
Post-test 3 55.67 21.27 19.50 4.50

Changes in well-being and self-esteem

To examine whether the students’ changes in well-being and self-esteem were
statistically significant, six non-parametric Wilcoxon Signed Rank tests were conducted.
First, three Wilcoxon Signed Rank Tests assessed students’ changes in well-being for all three
post-tests compared to their initial measurements in the pre-test. Next, three Wilcoxon Signed
Rank Tests were conducted and examined the students’ changes in self-esteem. The analyses
were administered for each post-test separately.

Changes in well-being
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The results of Wilcoxon Signed Rank tests suggested that the median post-test well-
being for the first collaborative assignment was significantly higher than the median pre-test
well-being (Z = -2.01, p = .044). However, the analyses of the second and third collaborative
assignment did not show a statistically significant difference between the pre-and post-
measurements of well-being (Z =-.713, p =.476; Z = -.867, p = .386).

Changes in self-esteem

The findings of the first Wilcoxon Signed Rank test did not reveal significant
differences between students' initial level of self-esteem and their self-esteem after the first
collaborative assignment (Z = -.350, p = .726). The same results were found for assignment
two and three since the differences in pre-and post-measurements were not significant (Z = -
972,p=.331;Z=-.830, p = .4006).

Correlational analyses

To explore the correlation between the differences in the level of extraversion, well-
being, and self-esteem, two two-tailed correlational analyses per post-test were performed.
The first analysis examined the relationship between the dyads' differences in their level of
extraversion and students' level of well-being and self-esteem after each collaborative
assignment. The second correlational analysis focused on the differences in the level of
extraversion and students' changes in well-being and self-esteem compared to their initial
measurements in the pre-test.

The results of the first Spearman correlation showed that the differences in the level of
extraversion in the dyads were not significantly correlated with students’ level of well-being
and self-esteem after the first post-test. Similar results were found in the second analysis as no
correlations between the differences in the level of extraversion and students' changes in well-
being and self-esteem were found. Moreover, neither students' well-being and self-esteem
after the first assignment nor their changes in well-being and self-esteem seemed to be

statistically correlated. An overview of both analyses can be found in Tables 3 and 4.

Table 3
Correlation Matrix —Differences in the level of extraversion and well-being and self-esteem

for post-test 1

1. Differences in -
extraversion level
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2. Well-being -.323 (.241) -

3. Self-esteem -.034 (.903) .004 (.990) -

Note. ** correlation is significant at the .01 level (2-tailed), * correlation is significant at the

.05 level (2-tailed), p-values are reported in parentheses

Table 4
Correlation Matrix —Differences in the level of extraversion and changes in well-being and

self-esteem for post-test 1

1. Differences in -
extraversion level

2. Changes in well- -.078 (.783) -
being

3. Changes in self- 309 (.263) -.348 (.203) -
esteem

Note. ** correlation is significant at the .01 level (2-tailed), * correlation is significant at the

.05 level (2-tailed), p-values are reported in parentheses

The analyses of the second post-test could not substantiate a statistically significant
correlation between the differences in the level of extraversion and students’ well-being and
self-esteem after the second collaboration (see Table 5). In congruence with this, the results
indicated that the differences in the level of extraversion were neither correlated with
students’ changes in well-being nor with their changes in self-esteem (see Table 6). Further,
no correlation between students’ well-being and self-esteem after the second collaboration
was prominent. The same results were displayed in the correlational analysis of students’

changes in well-being and self-esteem.

Table 5
Correlation Matrix —Differences in the level of extraversion and well-being and self-esteem

for post-test 2
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1. Differences in -
extraversion level

2. Well-being 119 (.743) -

3. Self-esteem 329 (353) -2.35 (.439) -

Note. ** correlation is significant at the .01 level (2-tailed), * correlation is significant at the

.05 level (2-tailed), p-values are reported in parentheses

Table 6
Correlation Matrix —Differences in the level of extraversion and changes in well-being and

self-esteem for post-test 2

1 2. 3
1. Differences in -
extraversion level
2. Changes in well- .006 (.986) -
being
3. Changes in self- .003 (.993) .180 (.556) -
esteem

Note. ** correlation is significant at the .01 level (2-tailed), * correlation is significant at the

.05 level (2-tailed), p-values are reported in parentheses

The findings for the third post-test were in line with the results of the previous post-
tests (see Tables 7 and 8). Accordingly, no significant correlations between the differences in
the level of extraversion and students’ well-being and self-esteem were found. Additionally,
the results of the second analysis displayed that the differences in the level of extraversion in
the dyads and students’ changes in well-being and self-esteem were not statistically
correlated. In consonance with this, no correlation between students’ well-being and self-
esteem after the third post-test was evident. Lastly, the results showed no statistically

significant correlation between students’ changes in well-being and self-esteem.

Table 7
Correlation Matrix —Differences in the level of extraversion and well-being and self-esteem

for post-test 3



16

1 2. 3
1. Differences in -
extraversion level
2. Well-being -.017 (.965) -
3. Self-esteem -.150 (.701) 407 (.189) -

Note. ** correlation is significant at the .01 level (2-tailed), * correlation is significant at the

.05 level (2-tailed), p-values are reported in parentheses

Table 8
Correlation Matrix —Differences in the level of extraversion and changes in well-being and self-

esteem for post-test 3

1. Differences in -
extraversion level

2. Changes in well- 448 (.226) -
being

3. Changes in self- -.064 (.870) .057 (.861) -
esteem

Note. ** correlation is significant at the .01 level (2-tailed), * correlation is significant at the

.05 level (2-tailed), p-values are reported in parentheses

Discussion

The present study aimed at investigating whether differences in the levels of
extraversion between collaborative partners influenced their well-being and self-esteem in an
online collaborative setting. Until now, research focused on face-to-face collaboration and
thus, little is known about the effects in an online environment.

On the one hand, researchers such as Johnson and Johnson (1989) found that
collaboration has several psychological benefits and leads, among other things, to an increase
in students’ well-being and self-esteem. On the other hand, Aviv et al. (2005) claimed that
virtual collaboration faces higher communication barriers as social cues and body language
are not directly observable. However, facilitating the establishment of social presence by

using several communication methods including speaking and video conferencing, might
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positively influence the collaboration process (Blau & Caspi, 2010; Kock, 2005; Herring,
2002; Wellman et al., 1996). Therefore, it was expected to find a significant increase in both,
students’ well-being and self-esteem after the online collaborations. Contrary to expectations,
students’ well-being only significantly increased for the first collaborative assignment.
However, it is plausible that the students did not know what to expect before the first
assignment. Research from Zea, Reisen, Poppen, Bianchi, and Echeverry (2005) was able to
substantiate a correlation between feelings of relief and an increase in well-being. Hence,
students might have felt relieved after the first collaboration and approached the second and
third assignments more relaxed. As a result, only a significant increase in well-being in the
first assignment was found. Another potential explanation for this single effect might be the
timing of the study. As the data was collected in a time of social distancing during a global
pandemic, students might have appreciated the social contact in the first assignment more
extensively. As the collaborations progressed, this effect might have diminished as students
got used to the social interactions. Further, as opposed to the expectations, the results of this
study did not show any significant differences in students’ level of self-esteem after the three
collaborations. A possible explanation for these contrasting findings might be students’
academic backgrounds. Since they did not have any prior experiences in academic writing
before, three collaborative assignments might have been too little practice to significantly
influence their self-esteem.

Contrary to expectations, this study was not able to substantiate a correlation between
students' differences in the levels of extraversion on the one hand and their levels of well-
being and self-esteem in an online setting on the other hand. Experts claimed that groups
whose members largely differ in their levels of extraversion reported a more harmonizing
group atmosphere and an increase in the level of satisfaction (Barrick et al., 1998; Gilley et
al., 2010). Since prior research findings indicated that a well-harmonizing group experiences
a more positive working climate, which in turn, positively affects its members’ well-being
and self-esteem (Gilley et al., 2010; Penalver et al., 2020; Xanthopoulou et al., 200), it was
hypothesized that students’ change in these psychological constructs will be stronger for
dyads with greater differences in their extraversion scores. As a prerequisite for this, positive
correlations between the differences in the level of extraversion and changes in well-being
and self-esteem were expected. The present study disproved these assumptions and could not
replicate previous research findings. A plausible explanation could be the influence of third
variables on the relationship between students' differences in the level of extraversion and

their well-being and self-esteem. Factors such as the acquaintance level of students in a dyad,
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cultural differences, or language barriers due to insufficient English skills might have affected
the results. Moreover, the correlational analyses could not find significant correlations
between students’ level of extraversion and their absolute scores in well-being and self-
esteem. Due to this, and the fact that the data was collected over several days, it is reasonable
to presume that external factors, such as the changing COVID-19 measures or personal
circumstances might have affected students’ well-being and self-esteem.

The analysis of the composition of the dyads revealed a small decreasing trend from
more heterogenous dyads in the first assignment towards more heterogeneous dyads in the
last one. However, the analysis displayed no significant differences between the dyads’
median levels of extraversion. Yet, examining this trend of students’ working preference and
its influence on their well-being and self-esteem might be interesting to investigate in the
future.

Limitations and Future Research

The first limitation that should be considered when interpreting the results pertains to
the small sample size and the high drop-out rate of the study. The initial sample consisted of
17 students, however, since the data was collected over three weeks, some students did not
participate in all questionnaires. Due to unforeseen reasons, three students worked together as
a group and therefore, needed to be excluded from parts of the study. Consequently, the
sample decreased from the first to the last assignment. Despite controlling for the small
sample with non-parametric tests, it is still questionable whether the results are representative.
To increase the generalizability of the results, future research should continue to investigate
the benefits of online collaboration as well as the influence of differences in students’ level of
extraversion with a larger and more representative sample.

Another limitation concerns the design of the study. Since the dyads worked together
over several days, third variables, such as personal circumstances or the changing COVID-19
measures might have affected students' well-being and self-esteem. Additionally, factors such
as students' acquaintance level in the dyad, cultural differences, or potential language barriers
might have influenced the relationship between students' differences in their level of
extraversion, well-being, and self-esteem. Follow-up research should control for potential
third variables by considering factors that might have influenced the collaborations in the
dyads in the analyses. Rather than investigating students’ general emotional states, it is
advised to focus on task-related measurements of self-esteem and well-being. Moreover, to
minimize the influence of third variables on students’ well-being and self-esteem, future

research should collect the data over a shorter period.
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Lastly, since prior research recommended the use of a variety of communication
media during online collaborations (Blau & Caspi, 2010; Kock, 2005), it would be interesting
to investigate whether the used communication tools varied between the dyads in the three
different assignments. Whereas the use of asynchronous communication tools leads to more
anonymity and greater communication barriers, video conferencing and speaking are claimed
to enhance collaborative learning (Blau et al., 2017; Kock, 2005). To examine how the
students interacted with each other, future research should focus on the implementation of a
virtual learning environment that monitors the collaboration processes.

Conclusion

To conclude, the findings of the present study revealed only a significant increase in
students' well-being for the first online collaboration. Since no significant differences in
students' levels of self-esteem were found, it is reasonable to assume that the psychological
benefits of collaboration are not prominent in the studied context. Further, this study could not
substantiate a correlation between students' differences in the level of extraversion, well-
being, and self-esteem. Accordingly, these findings suggest that group composition based on
students’ differences in their levels of extraversion does not seem to be an important factor to
consider in the context of this research. However, due to several limitations of the study, it is
advised to further investigate the topic in different virtual learning environments, controlling
for third variables and monitoring students’ collaborative processes. Teachers could
profoundly profit from these findings and consider the insights when assigning students into
groups. This would not only increase the group satisfaction but also students' well-being and

self-esteem, which in turn, positively contribute to their learning effectiveness.
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Appendix A
Consent form

Opening Statement for an Online Survey/Questionnaire

You are being invited to participate in a research study titled Collaborative learning —
measuring the effects of a heterogeneous grouping of students. This study is being done by
Jana Sowinski from the Faculty of Behavioural, Management and Social Sciences at the
University of Twente.

The purpose of this research study is to investigate the effects of a heterogeneous grouping on
well-being and self-esteem during online collaboration and will take you approximately 5
minutes to complete before and after each collaborative assignment. The data will be used for
research purposes of a psychology student’s bachelor thesis.

Your participation in this study is entirely voluntary and you can withdraw at any time. You
are free to omit any question.

I believe there are no known risks associated with this research study; however, as with any
online related activity the risk of a breach is always possible. To the best of my ability your
answers in this study will remain confidential. I will minimize any risks by anonymizing any
shared data.

Study contact details for further information: Jana Sowinski (j.sowinski@student.utwente.nl)/



Appendix B
Questionnaires

Rosenberg’s Self-Esteem Scale (4-point Likert scale)

Please answer honestly to what extent the statement applies to you on the scale.

1. T feel that I am a person of worth, at least on an
equal plane with others.

2. [ feel that I have a number of good qualities.
3. Allin all, I am inclined to feel that I am a failure.

4. I am able to do things as well as most other
people.

I feel I do not have much to be proud of.

I take a positive attitude toward myself.

On the whole, I am satisfied with myself.

I wish I could have more respect for myself.

© % N w»

I certainly feel useless at times.
10. At times I think I am no good at all.

WHO-5: Pre-questionnaire

Please indicate for each of the 5 statements which is closest to how you have been feeling

over the past 2 weeks. Over the past 2 weeks...
e [ have felt cheerful and in good spirits
e [ have felt calm and relaxed
e [ have felt active and vigorous
e [ woke up feeling fresh and rested
e my daily life has been filled with things that interest me

WHO-5: Post-questionnaire
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Please indicate for each of the 5 statements which is closest to how you are feeling right now.

After the collaboration...

e [ feel cheerful and in good spirits

e [ feel calm and relaxed

e [ feel active and vigorous

e [ think I will wake up in a good mood tomorrow
e my daily life is filled with things that interest me

Extraversion scale from International Personality item Pool (IPIP)

How much do you agree or disagree with the following statements? Please answer as honest

as possible.



Enthusiasm

YVVVVVYVYVYVYVYYY

Assertiveness

YVVVVYVYVVVYVYY

29

I make friends easily

I am hard to get to know

I keep others at a distance.

I reveal little about myself

I warm up quickly to others

I rarely get caught up in the excitement
I am not a very enthusiastic person

I show my feelings when I’'m happy

I have a lot of fun

I laugh a lot

I take charge

I have a strong personality

I lack the talent for influencing people
I know how to captivate people

I wait for others to lead the way

I see myself as a good leader

I can talk others into doing things

I hold back my opinions.

I am the first to act

I do not have an assertive personality



