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ABSTRACT
The reliance on the use of virtual learning environments, particularly
computer-supported collaborative learning environments, is increasing
in higher education institutions. This paper explores the perceived
sociability of a virtual learning environment after it was implemented in
an interdisciplinary project-based course in a higher education institute
in Norway due to the COVID-19 pandemic. It describes the validation of
a sociability scale in a sample of 1,611 students. The paper also reports
on differences in perceived sociability according to gender, field of
study and personality and the extent to which perceptions of sociability
relate to the experience of a sudden change from a real-life learning
environment to a virtual one. The results of this large-scale study
suggest that the Norwegian version of the sociability scale can be used
as a valid and reliable instrument to measure the perceived sociability
of a virtual learning environment in the context of self-organized
student project teams.
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1. Introduction

The COVID-19 pandemic triggered an acceleration of online collaboration in work life and
education. Due to restrictions and enforced social distancing, face-to-face collaboration was rapidly
replaced by the use of a variety of collaboration platforms and online learning management systems.
What many people believed to be a short-term state of emergency now seems to have led to lasting
changes in education and work life, with increased use of online teaching (Farnell et al., 2021) and
new hybrid collaboration practices (Sjølie &Moe, 2021; Smite et al., 2021). In light of these changes,
it is imperative that students learn to work in and as teams in distributed online settings, and that
teachers and educational researchers and policymakers understand how online environments
enable and constrain student collaboration.

Research on online student collaboration has been shown to have substantial potential for pro-
moting student learning (e.g., Saghafian & O’Neill, 2018; Tseng & Yeh, 2013). The advantages of
online learning environments include the flexibility they offer students who cannot regularly attend
campus (Allen & Seaman, 2016) and the opportunities they provide for student collaboration across
institutions and national borders and thus for exposing students to viewpoints of people from
different places (Usher & Barak, 2020). However, online collaboration also brings challenges, par-
ticularly those related to the social dimensions of teamwork. Social interaction is more difficult
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when communication happens digitally (Janssen & Kirschner, 2020; Sjølie et al., 2022). Without the
non-verbal communication that can occur in face-to-face interactions, digital interactions are often
more formal (Pérez-Mateo & Guitert, 2012), and misunderstandings occur more frequently, which
can result in frustration, demotivation and disruption of performance (Oliveira et al., 2011; Usher &
Barak, 2020). Next to a feeling of loneliness, unfit housing situations and a sense of reduced motiv-
ation and effort, reduced and impeded social interaction was found to be among the most pressing
concerns among students during the COVID-19 pandemic (Almendingen et al., 2021).

Social interaction is one of the core principles of collaborative learning, and involves both a cog-
nitive and a socio-emotional dimension (Bales, 2001). While the cognitive dimension is primarily
task related and refers to the acquisition of knowledge and skills, the social-emotional dimension
refers to the relationships formed within the group and personal well-being of the members. The
socio-emotional dimension of social interaction is typically fostered in non-task contexts and is
characterized as more casual than task-related interaction (Kreijns et al., 2013). Some researchers
understand the socio-emotional dimension as the interaction that is perceived to go beyond
what is strictly necessary to achieve an academic goal (Pérez-Mateo & Guitert, 2012). Research
shows that these socio-emotional processes have remained largely neglected in the design of online
learning environments. Being primarily designed for productivity, the systems’ functionality with
regard to social interaction is generally directed toward cognitive processes and task related activi-
ties (Abedin et al., 2011; Balacheff et al., 2009; Kreijns et al., 2013). Traditionally, online learning has
often been only a part of the learning environment and has been combined or alternated with face-
to-face meetings. In such a setup, the “in real life” meetings are expected to cater for the social
dimension of a collaboration (Lowenthal & Dennen, 2017; Richardson & Swan, 2003). Recognizing
the importance of developing online learning environments that nurture the social dimensions of
collaboration and facilitate social interaction in both task and non-task contexts, one line of CSCL
research has focused on so-called sociable learning environments.

However, recent developments in higher education reveal two gaps in research on online student
collaboration. First, limited research has been conducted on learning settings where student teams
self-organize their collaboration. Research has mainly focused on how the teacher and technology
can facilitate and stimulate social interaction (e.g., Lin, 2020; Radkowitsch et al., 2020; Hämäläinen
& Arvaja, 2009). With the increased use of collaborative activities such as project-based learning
(e.g., Elken et al., 2020), there is a need to understand the forms that social interactions take in set-
tings where students (primarily) organize and lead themselves. Second, research has largely been
conducted in the context of specific platforms, often evaluating the effect of specific tools or
environments on students’ learning or group performance or investigating how students interact
with particular built-in affordances (Ludvigsen et al., 2021). What this research fails to consider
is the recent acceleration in the development of digital tools and platforms and thus the variety
of alternatives that student project teams have at their disposal. In addition to universities’ online
learning management systems (e.g., Blackboard, Canvas or tailored systems), options include the
many different video conference systems, tools to support creative processes (e.g., digital white-
boards), and social platforms for synchronous and asynchronous communication (e.g., Slack,
Teams, Discord). These different systems and tools come with different affordances and constraints
and can be combined and fitted to the particular task at hand by an individual student team. This
diversity opens up new possibilities and offers flexibility, but it also brings with it the need for ways
of measuring social interaction and of assessing whether and how the social needs of students are
being met.

This study explores the perceived sociability of a virtual learning environment that was suddenly
introduced in the context of an interdisciplinary project-based course in a higher education insti-
tute in Norway. We briefly explain the conceptual framework of sociability and then present an
intensive validation study based on a large sample of 1611 university students to examine the val-
idity and reliability of the sociability scale. We examine differences in perceived sociability accord-
ing to gender, field of study and personality. We also examine the extent to which the perception of
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sociability relates to the experience of a sudden change from a real-life learning environment to a
virtual one in which students must largely organize themselves.

2. Theoretical framework

2.1. Social interaction in virtual learning environments

In virtual environments, all social interaction is mediated by computational artifacts (Ludvigsen
et al., 2021). These artifacts have affordances that can either enable or disable certain activities
and are often part of a larger digital platform, such as a wiki, a learning management system
that contains all courses at a university, or a simulation platform that replicates clinical scenarios
for medical students. Computational artifacts can be specifically designed to stimulate social inter-
action between members of a group (Kreijns et al., 2013). Systems that are particularly designed for
student collaboration are generally referred to as computer-supported collaborative learning
(CSCL) environments.

Based on their earlier work, Kreijns et al. (2013) proposed a framework for understanding social
interaction in CSCL environments. This framework was extended by Weidlich and Bastiaens
(2017), who developed the so-called SIPS-model, which includes four core variables corresponding
to the social aspects of a CSCL learning environment: sociability, social interaction, social presence
and social space. These variables are concerned with the sociality between fellow students and are
characterized as affective in that they generally relate to the socio-emotional dimensions of the
learning experience (Weidlich & Bastiaens, 2019). The purpose of this model is to explain the con-
ditions required for a sound social space to emerge within a group. One of these conditions, and the
one explored in this paper, is related to the sociability of the virtual learning environment.

Sociability is an attribute of the learning environment as perceived by students. Kreijns et al.
(2007) describe it as the extent to which the environment can facilitate the emergence of a
sound social space within a group.1 Social space is defined as “the network of interpersonal/social
relationships among group members embedded in the group’s norms and values, rules and roles,
beliefs and ideas” (Kreijns et al., 2013, p. 234). It is often associated with concepts like a sense of
community, group cohesion and a beneficial learning climate (Weidlich & Bastiaens, 2019). A
sound social space is characterized by strong interpersonal relationships, trust, respect, and a strong
sense of community (Kreijns et al., 2013). These qualities form the conditions for the creation of an
optimal social context for collaborative learning and group performance (Rourke & Anderson,
2002; Rovai, 2002. A sociable learning environment contains social affordances that may initiate,
encourage, and sustain the socio-emotional dimension of social interaction (Weidlich & Bastiaens,
2019). One concrete example of a social affordance in a physical context is the coffee machine,
where people meet for informal and spontaneous conversations. The assertion is that “the greater
the sociability of an environment, the more likely it is that social interaction will take place and that
it will result in the emergence of a sound social space” (Kreijns et al., 2007, p. 180).

According to the SIPS model, social interaction can either predict a sound social space directly or
via social presence (Weidlich & Bastiaens, 2017). Social presence refers to the degree to which people
experience each other as “real” people in mediated communication (Gunawardena & Zittle, 1997).
It has been identified as a vital factor in many studies, being positively associated with learning out-
comes (Hostetter, 2013; Molinillo et al., 2018), trust (Tseng et al., 2019), satisfaction (Richardson
et al., 2017) and the maintenance of positive relational dynamics (Remesal & Colomina, 2013).
Social interaction seems to be the most important driver of social presence and of the creation
of a sound social space. In contrast to the model developed by Kreijns et al. (2013), the SIPS-

1In this paper, the terms group and team are used interchangeably. Although many researchers make a distinction between the
two, often building on Katzenbach and Smith’s (1993) definition, the terms are used interchangeably in the literature across
disciplines and research contexts. Both terms will therefore be used here, depending on the terminology used in the literature
that is referred to.
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model presents sociability not as a direct precursor to social presence but as that which exerts its
effects through social interaction.

In learning environments where the teacher is mostly absent (e.g., environments based on self-
organizing teams), perceived sociability is a critical factor, and this is particularly true of virtual
learning environments. In other words, sociable learning environments with both educational
and social functionalities, fulfil not only the learning needs of the students but also their social-
emotional needs, thereby facilitating a complete learning experience.

To operationalize their framework, Kreijns et al. (2007) developed a self-reporting sociability
scale. This scale was preliminarily validated in an exploratory study that evaluated the perceived
degree of sociability of a particular CSCL environment. The authors concluded that the socia-
bility scale had the potential to be used as a measure for evaluating the sociability of CSCL
environments. Their study sample was small (N = 81), however, so they issued an invitation
for other researchers to further validate this instrument. Other scholars have applied the instru-
ment in various contexts. Gao et al. (2010) transformed the sociability scale in their attempt to
identify factors that affect the perceived sociability of social software and to examine the impact
of sociability on users’ attitudes and behaviour intentions. Abedin et al. (2012) investigated the
relation between non-task sociability (in contrast to on-task interactions) of CSCL environments
and learning outcomes and created and validated their own instrument, including the items used
by Kreijns et al. (2007). However, to the best of our knowledge, the initial instrument has not
been validated by other researchers since it was developed; thus, additional validation of the
instrument is desirable. Given the innovative yet unexplored character of the instrument,
more detailed knowledge of the psychometric quality of the instrument and its (descriptive) out-
comes is desirable, especially in the context of self-organized student teams collaborating in
online environments.

Learning environments in general, and virtual learning environments in particular, are perceived
in divergent ways by its recipients. A recent review by Reis et al. (2018) showed that 90% of studies
consider that this variety in perceptions of CSCL environments can be accounted for by personality
traits, although the results are still incipient. To increase our understanding, it is useful to take a
closer look at how different personality profiles perceive the sociability of a virtual learning environ-
ment when validating the instrument.

2.2. Aims and research questions of this study

The purpose of this study was to validate the sociability scale in a new context, that of project-based
learning (self-organizing student teams) in an extended virtual learning environment in Norwegian
higher education. Given the novel nature of the instrument, it was relevant to look at descriptive
results related to student background characteristics, such as gender, field of study and personality.
The sudden worldwide impact of the COVID-19 pandemic forced higher education institutes to
change to online education. This provided a unique opportunity to examine how this sudden
change was experienced by the students and how their experiences correlated with the perceived
sociability of the learning environment in which they were operating.

This paper addresses the following three research questions:

. RQ1: To what extent can the structure of the sociability scale be confirmed?

. RQ2: To what extent are sociability scale scores related to gender, field of study and personality?

. RQ3: To what extent are sociability scale scores related to the experience of a sudden change in a
virtual learning environment?

The following section explains the context of the study and describes the participants, instru-
ments, data collection and statistical analyses.
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3. Methods

3.1. Context

This study was conducted among students enrolled in an interdisciplinary project course, Experts in
Teams, at the Norwegian University of Science and Technology. The course included 1,799 students
from all faculties at the university, divided into 97 classes of 25–35 and teams of 5–7 students. The
teams worked on real-world problems and defined their own projects. No specific guidelines were
provided regarding how to distribute team roles and tasks. The teaching staff for each class com-
prises one faculty member and two learning assistants who have been trained in team facilitation.
The students are assessed as a group based on two exam reports, each accounting for 50% of the
final grade: one team process report with reflections on situations from their collaboration and
one team product report outlining and discussing the project results. One of the main character-
istics of the course was its explicit focus on collaboration skills as a learning outcome.

Originally, the course was taught each Wednesday throughout the semester, when the student
groups met face to face for a full workday, comprising 15 days in total. Attendance was compulsory,
and the entire class of 30 sat in the same classroom, with the teaching staff present most of the time..
In March 2020, the students were two-thirds of the way through the course when the university
campus was abruptly closed due to the COVID-19 pandemic. Therefore, the final six weeks had
to be completed in a fully online setting. The university’s learning management system, Blackboard
Collaborate, was used as the main platform. It includes functions such as video meetings, breakout
rooms, chats and file sharing. However, the students were free to use additional tools and therefore
other tools were used as well, such as Slack, Zoom, Teams, Discord, Trello, Facebook, Messenger
and WhatsApp.

3.2. Participants

The data for this study are from students who were enrolled in the course Experts in Teams in the
spring semester of 2020. The data are part of a larger research programme examining the nature and
effects of group processes. The study sample consisted of 1,611 students (29.1% women, 63.0%men,
7.9% not reported), accounting for a response rate of 89.5%. The students included in the study
were from eight different faculties: Architecture and Design, Economics and Management, Engin-
eering, Humanities, Information Technology and Electrical Engineering, Medicine and Health
Sciences, Natural Sciences, and Social and Educational Sciences.

3.3. Instruments

The initial sociability scale developed by Kreijns et al. (2007) is used to measure the perceived socia-
bility of virtual learning environments. The instrument has 10 items. Possible answers range from 1
= not applicable at all to 5 = totally applicable (the Norwegian translation can be found in Appendix
A2). Kreijns et al. (2007) showed that the instrument is unidimensional and has good reliability
(Cronbach’s alpha = .93).

The Mini-IPIP is a personality scale based on the five-factor model of personality traits and is a
short version of the 50-item IPIP-FFM (Goldberg, 1999). The five traits are extraversion, agreeable-
ness, conscientiousness, neuroticism and intellect/imagination. Each of the five traits is measured
with four items. Possible answers range from 1 = very inaccurate to 5 = very accurate. Several
studies have shown acceptable to good psychometric properties of the instrument (Cooper et al.,
2010; Donnellan et al., 2006), including convergent, discriminant and criterion-related validity
and internal consistency.

2The items of the scale are published with permission from Karel Kreijns
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Finally, a one-item evaluative question was used to allow students to express how they experi-
enced the sudden change to online learning. The question was: How did you experience the period
after Experts in Team became fully digital? Possible answers were very negative, negative, no change,
positive or very positive. The first and last answer categories were for the analyses.

3.4. Procedure and data collection

This study follows the guidelines for research ethics (NESH, 2021) and general data protection
(GDPR), and approval was provided by the Norwegian Centre for Research Data (NSD). An elec-
tronic questionnaire was distributed to all registered students of the course via e-mail. The partici-
pants gave their consent to participate after being informed about the study. They were informed
that they could withdraw from the study at any time and for any reason.

3.5. Statistical analysis

A number of preliminary tests were run before the process of validating the sociability scale was
initiated. Descriptive statistics, Kolmogorov–Smirnov tests of normality and the inter-item corre-
lation matrix were performed, using SPSS, V.28). The unidimensional nature of the instrument was
tested by confirmatory factor analysis (CFA) using MPlus, version 8.6 (Muthén & Muthén, 1998–
2017). Confirmatory factor analysis affords a stricter interpretation of one-dimensionality than can
be provided by more traditional methods, such as item–total correlations and exploratory factor
analysis (Gerbing & Anderson, 1988). The robust maximum likelihood estimation method is
used, given the non-normal distribution of the items, which leads to robust standard errors and
robust test statistics to evaluate the models. The following fit indices were used to assess the
model fit (cut-off scores are provided in parentheses): the root mean square error of approximation
(RMSEA, < .05 to .10), the comparative fit index (CFI, > .90), the Standardized Root Mean Square
Residual (SRMR, < .08), and the Tucker–Lewis index (TLI, > .90) (Hooper et al., 2008; Hu &
Bentler, 1999). The χ² index was also used, but should be interpreted with caution, give its sensi-
tivity to sample size. In the resulting model, the estimated factor loadings should be greater than
.5 and the standardized residuals should be lower than 2.0 (Hair et al., 2010).

The internal consistency among the items of the scale was calculated using McDonald’s omega
and Chronbach’s to allow comparison with Kreijns et al. (2007). To obtain a comprehensive yet
clear overview of personality patterns, non-hierarchical cluster analysis with K-means was applied
with SPSS v28. The most common and best-known typology of the underlying Big-Five model of
personality distinguishes three personality types (De Fruyt et al., 2002). Empirical evidence
confirmed this choice (number of iterations, number of participants per group, number of non-
significant differences between the clusters). This yielded three distinct groups with diverging per-
sonality patterns, containing 458, 298 and 690 cases, respectively. The z-scores of the final cluster
centres for the three groups can be found in Table 1 and Figure 1. The results of ANOVA tests
showed that the groups differed significantly, and Bonferroni post hoc tests showed that all differ-
ences were significant except the neuroticism scores for groups two and three.

Table 1. Final Cluster Centres

Factors

Clusters

1 2 3

Extraversion −.16 −1.29 .39
Agreeableness .09 −2.01 .23
Conscientiousness −.97 −.09 .54
Neuroticism .98 −.48 .52
Intellect/Imagination .33 .00 −.30
Note: The reported results are z-scores. A threshold of one standard deviation was used to define high and low scores.
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4. Results

The descriptive statistics can be found in Table 2. The means varied from X = 3.71 (Y08, “I feel com-
fortable with this virtual learning environment”) to X = 2.17 (Y10, “This virtual learning environ-
ment enables me to make close friendships with my teammates”). The standard deviations were all
above 1, indicating significant variety in the perceived sociability of the virtual learning environ-
ment. The Kolmogorov–Smirnov tests of normality showed a deviation from the normal distri-
bution for some items. Therefore, robust maximum likelihood estimation was used to estimate
the fit indices in the confirmatory factor analyses. The fit indices of the initial confirmatory factor
analyses showed that the data did not fit sufficiently with the theoretical model: chi-square = 735.99
(df = 35, p = .00); RMSEA = .112[.105, .119]; CFI = .888; SRMR = .054; TLI = .856. An overview of
the modification indices suggested that adding three error covariances could improve the model
fit, particularly between items Y09 and Y04, Y09 and Y10, and Y05 and Y06. Regarding content,
there were similarities and overlaps between the respective items. For example, items Y09 and
Y04 referred to non-task-related and spontaneous informal conversations, while Y10 referred to
establishing close relationships with teammates. Items Y05 and Y06 addressed the development
of a well-performing team and good working relationships. Allowing these error covariances
improved the model fit, leading to acceptable to good fit indices: RMSEA = .067 [.06, .075];

Figure 1. Final Cluster Centres

Table 2. Sociability scale items, means and standard deviations

Code Item Mean SD

Y01 This VLE (*) enables me to easily contact my teammates. 3.37 1.08
Y02 I do not feel lonely in this VLE. 3.49 1.27
Y03 This VLE enables me to get a good impression of my teammates. 2.91 1.06
Y04 This VLE allows spontaneous informal conversations. 2.45 1.22
Y05 This VLE enables us to develop into a well-performing team. 2.97 1.06
Y06 This VLE enables me to develop good work relationships with my teammates. 2.84 1.06
Y07 This VLE enables me to identify with the team. 2.80 1.06
Y08 I feel comfortable with this VLE. 3.71 1.06
Y09 This VLE allows for non-task-related conversations. 2.63 1.16
Y10 This VLE enables me to make close friendships with my teammates. 2.17 1.06

(*) Virtual learning environment
Note: 1 = not applicable at all; 2 = rarely applicable; 3 = moderately applicable; 4 = largely applicable; 5 = totally applicable.

SCANDINAVIAN JOURNAL OF EDUCATIONAL RESEARCH 7



CFI = .962; SRMR = .035; TLI = .947. Chi-square dropped significantly but was still not satisfactory
(chi-square = 266.41 (df = 32, p = .00).

Table 3 presents an overview of the factor loadings. All but one of the factor loadings were higher
than the cut-off score of .5 (Y2 = .430). All standardizes residuals were lower than 2.0, the highest
being .892 for Y6). Thus, the unidimensional nature of the sociability scale can be confirmed,
acknowledging the three added covariances. The internal consistency of the sociability scale was
found to be good (McDonald’s omega = .892; Chronbach’s alpha = .892), but lower than that pre-
viously reported Chronbach’s alpha = .93 by Kreijns et al. (2007).

After the sum scores were calculated using the factor loading of each item, a -t-test (t = (1460)
= -.542 p-value, p = .588) revealed no significant differences with respect to gender (XWomen = 19.31,
SD = 5.36; XMen = 19.47, SD = 5.41). Table 4 shows the sum score means and standard deviations of
the sociability scale by faculty. The highest scoring students were from the Faculty of Architecture
and Design (X = 21.32, SD = 5.85). The students with the lowest scores were from the Faculty of
Social and Educational Sciences (X = 16.70, SD = 3.97) and the Faculty of Medicine and Health
(X = 17.21, SD = 8.28). Caution should be exercised when interpreting these results given the low
number of students from some faculties.

Despite the different personality patterns in the three clusters (see Table 1 and Figure 1), no
significant differences were found in the sociability scale scores across the three groups (XClus1 =
19.19, SDClus1 = 5.37; XClus2 = 18.97, SDClus2 = 5.37; XClus3 = 1.54, SDClus3 = 5.38).

Experiences of the sudden change of the learning environment from weekly whole-day face-to-
face group work to a virtual learning environment differed: 44.7% of the students found this experi-
ence (very) negative, 19.6% reported no difference and 35.7% experienced the change as (very)
positive. An ANOVA showed significant differences on the sociability scale across these three
groups. The means varied from 16.52 (SD = 4.24) for the group that experienced the change as
(very) negative to 20.16 (SD = 4.67) for the group that reported no change to 22.66 (SD = 5.07)
for the group that reported this as a (very) positive change.

Table 3. Standardized loadings of the items of the Sociability scale

Item Standardized loadings

Y01 .589
Y02 .430
Y03 .731
Y04 .680
Y05 .797
Y06 .819
Y07 .808
Y08 .566
Y09 .586
Y10 .698

Table 4. Number of students, average weighted sum scores of the sociability scale and standard deviations by faculty (N = 1,611).

Faculty N Mean SD

Architecture and Design 61 21.32 5.85
Economics and Management 287 19.61 5.21
Engineering 436 19.56 5.55
Humanities 26 18.46 5.21
Information Technology and Electrical Engineering 457 19.17 5.41
Medicine and Health Sciences 6 17.21 8.28
Natural Sciences 203 19.11 5.04
Social and Educational Sciences 26 16.70 3.97
Not specified 109 19.99 5.28
Total 1,611 19.41 5.38
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5. Discussion

Online student collaboration in higher education has increased substantially since the beginning of
this century, recently also in the context of project-based learning. In such learning activities, stu-
dents work with real-life problems and organize themselves, and their activities are expected to
result in some kind of product (Spronken-Smith & Walker, 2010). It may be assumed that they
encounter challenges and constraints in developing team cohesion and effective collaboration
that are like those faced by ad hoc project teams in organizations (Fransen et al., 2013). Therefore,
to support student learning and group performance in such a context, it is important to listen to the
views of students and consider how the sociality between the group members is perceived by the
students.

Students’ perception of the sociability of the learning environment is relevant not only for
designing virtual learning environments but also for the actual use of the environment in the con-
text of higher education. The sudden change that took place in the daily lives of many students
because of the pandemic provided a natural opportunity to study the impact of a transition from
face-to-face to online collaboration. We can expect virtual learning environments to continue to
be important, and it is possible that the post-COVID-19 period will see permanent and intensive
use of digital teaching methods. Therefore, further insights into the relevant actors (i.e., students
and teaching staff) and factors and the (dis)advantages and effects of these methods in diverse learn-
ing environments are required. This study focuses on the perceived sociability of virtual learning
environments. The purpose of the study was to validate an instrument for measuring the perceived
sociability of a learning environment that included freedom for students to choose among a variety
of tools beyond the CSCL environment (Blackboard collaborate) that was provided by the univer-
sity. Three research questions were addressed: (1) To what extent can the structure of the sociability
scale be confirmed? (2) To what extent are sociability scale scores related to variables such as gen-
der, field of study and personality? (3) To what extent are sociability scale scores related to the
experience of a sudden change in a virtual learning environment?

During the construction and refinement process of the sociability scale, Kreijns et al. (2007) dealt
with the content validity to avoid construct underrepresentation and construct irrelevance (Mes-
sick, 1995). The initial scale was developed based on the literature from computer-supported coop-
erative work and human–computer interaction. The authors developed an approach to increase
sociability, i.e. “group awareness, communication, and potential for facilitating the creation of a
community of learning” (Kreijns et al., 2007, p. 184). To avoid the danger of underrepresentation,
the first version of the scale included 34 test items, deliberately, argue the authors, to overrepresent
the sociability construct. Redundant items were removed during the following refinement process,
considering the relevance of the items. Therefore, in the next phase, the authors removed items
based on a content analysis, i.e. when items addressed the utility or usability aspect of CSCL instead
of the sociability aspect. Due to their small sample (N = 79), the authors were only able to test the
construct validity based by performing principal component analysis using Varimax rotation on the
10 items of the sociability scale. In our study, the large sample size (N = 1,611) allowed us to per-
form a thorough CFA, using robust maximum likelihood estimation method, to test the structural
validity of the instrument using MPlus v. 8.6 (Muthén & Muthén, 1998–2017). The fit indices
showed acceptable to good results and confirmed the unidimensional nature of the instrument.
The chi-square value of the final model was not satisfactory (chi-square = 266.41, df = 32, p
= .000), but this statistic is very sensitive for sample sizes (in our case N = 1,611 students), which
makes very small differences statistically significant (Bearden, Sharma, & Teel, 1982). In line
with the findings of Kreijns et al. (2007), the McDonald’s Omega in our study suggests that the
internal consistency of the scale is good (Omega = .892), and the instrument is reliable. A further
investigation showed no significant differences in the perceived sociability of the virtual learning
environment by gender or personality pattern. However, the instrument showed significant differ-
ences between groups of students depending on how they perceived the sudden change from a real-
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life learning environment to an exclusively virtual learning environment. This illustrates the sensi-
tivity of the instrument to this type of change in context.

Despite the strengths of this study, certain limitations that leave room for further validation of
the instrument must be mentioned. Although the sample in this study was much larger and
included students from a wider variety of disciplines than those of many other validation studies,
all the students came from a single university and were all enrolled in the same master’s level course.
Further analyses with more diverse samples would be beneficial to confirm the robustness of the
instrument. We would encourage other researchers to use this same instrument, translated into
the native language of their students, to facilitate further cross validate the instrument by, for
instance, examining the measurement invariance.

Further research that goes beyond the validation of the instrument could provide answers to the
following pertinent questions in the field of CSCL. Which group(s) can cope better (or worse) with
which type of virtual learning environment in terms of sociability? Which students in terms of gen-
der, field of study and personality traits are at risk? What is the effect of the use of a virtual learning
environment on their learning outcomes? What is the impact of the virtual learning environment
on interpersonal relationships, group cohesiveness, sense of belonging and social and academic
integration? Some of these questions can be answered using the perceived sociability of the virtual
learning environment. Therefore, a valid and reliable instrument to measure this is necessary.

6. Conclusion

In many higher education institutions, the reliance on virtual learning environments, particularly
CSCL environments, is increasing. This tendency accelerated due to the COVID-19 crisis in
2020 and 2021. During this period, students in most countries across the globe had to rely on digital
learning environments for their studies. It is expected that in the post-pandemic future, the use of
virtual learning environments will continue, including in learning environments where students
largely depend on each other in formats such as in project-based learning, organizing themselves
as a team. Therefore, the validation of an instrument for measuring the perceived sociability of vir-
tual learning environments from the perspective of students is timely.

The results of this large-scale study suggest that the sociability scale can be used as a valid and
reliable instrument to measure the perceived sociability of a virtual learning environment in the
context of project-based learning. In line with the invitation issued by Kreijns et al. (2007), we
encourage researchers from other countries to use a translated version of the instrument in their
own country contexts and share the data to allow for cross-validation purposes across countries.
The continued use of this instrument in learning settings involving self-organized teams will
open the world for additional research purposes in the context of CSCL.
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