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A B S T R A C T

Due to the unique characteristics of online distance learning, socio-emotional aspects are an
important design consideration but, at the same time, often challenging to realize. This study is
concerned with the sociability of online learning environments and reports on a field-setting
pre-/posttest quasi-experiment (n= 143) with a novel approach to designing sociable learning
environments and fostering socio-emotional variables like social presence. After enriching the
learning environment with social affordances, technically realized through Moodle plugins
(“Meet the Students”, “Course Contacts”, and “Dialogue”), students of a one-month long online
course reported the learning environment to be significantly more sociable than in the control
condition. Downstream effects on other socio-emotional variables of the SIPS model (Sociability,
Social Interaction, Social Presence, Social Space) were also observed. Students also reported the
learning experience to be more satisfying. Interestingly, actually engaging with the plugins was
not related to these perceptions, possibly suggesting a veneer of sociability instead of a deep-seated
social fabric. Lastly, we found no effect on learning achievement. These findings are a first step in
experimentally validating the ecological approach to designing sociable learning environments.
Implications, open questions, and avenues for future research are discussed.

1. Introduction

Today, distance education programs rely on online technology to deliver instruction and mediate learning activities. Where face-
to-face learning offers a rich social context and opportunities to interact in a non-mediated fashion, online and distance learning
typically doesn't provide these hallmarks. Here, social interaction with peers and instructors always relies on technology for med-
iation (Hillman, Willis, & Gunawardena, 1994; Weidlich et al., 2018); and under these conditions, a sound social experience is often
more difficult to realize (Boling, Hough, Krinsky, Saleem, & Stevens, 2012; Kreijns, Kirschner, & Jochems, 2003; Symeonides &
Childs, 2015). As a result, concepts and theories relating to the social realm are found in different lines of research in online distance
education.

Though not the only relevant socio-emotional variable, social presence is by far the most researched concept on how students
interact through and relate to others in computer-mediated communication (CMC) and is considered to be an essential factor in
online learning (Garrison & Arbaugh, 2007; Richardson, Maeda, Lv, & Caskurlu, 2017). The SIPS model, consisting of sociability,
social interaction, social presence, and social space (Weidlich and Bastiaens, 2017) attempts to explain under which conditions social
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presence is facilitated. It posits social interaction as the main driver, which in turn is fostered through a sociable learning en-
vironment. Kreijns, Kirschner, and Vermeulen (2013) suggest that certain environmental characteristics are essential to making a
learning environment sociable instead of aloof. These characteristics are called social affordances (Kreijns, 2004). Experimental
evidence for the effectiveness of social affordances for enhancing the learning experience in the social realm is still lacking and, thus,
constitutes a gap in research.

To this end, an in vivo pre-/post-test quasi-experiment (n=143) was conducted, in which the online learning environment was
enriched with three social functions, hypothesized to serve as social affordances. The results are important in lending empirical
support to the ecological approach to designing sociable learning environments, as well as showing ways to easily foster desirable
socio-emotional variables, as per the SIPS-model (Weidlich and Bastiaens, 2017), explained below.

2. Literature review

2.1. The SIPS model

Kreijns (2004) and Kreijns et al. (2013) propose a framework for social presence in computer-supported collaborative learning
(CSCL), detailing the relevant socio-emotional variables. These variables are called socio-emotional as they are (1) concerned with
the social realm, more specifically the sociality between fellow students and (2) affective in that they generally relate to non-cognitive
aspects of the learning experience. Some but not all of the relationships have been empirically supported through previous research
(for a detailed discussion, see Kreijns et al., 2013). Since most social presence research has been conducted without specifically
having CSCL in mind, an adaptation of this framework for general online and distance learning contexts was still needed. This
adaptation, called the SIPS model (for its central variables, Sociability, Social Interaction, Social Presence, Social Space, see Fig. 1 the
most basic version of the model) was introduced in detail in (Weidlich and Bastiaens, 2017).

The SIPS model differs from the original framework in three ways. (1) It excludes the variable pedagogical techniques, because
this is not a socio-emotional variable. (2) The model assumes a primary causal flow from left to right, whereas the original framework
depicts many bidirectional relationships. This step was necessary to formulate testable causal hypotheses from the model. (3)
Sociability is not a direct precursor to social presence, but instead exerts effects only through social interaction, because impressions
are chiefly formed through direct interaction (Weidlich and Bastiaens, 2017). A first empirical examination through Partial Least
Squares Structural Equation Modeling (PLS-SEM) has shown evidence consistent with this model (Weidlich and Bastiaens, 2017). The
following paragraphs will give a brief overview of the central socio-emotional variables in the SIPS model in this order: Social
presence, social space, social interaction, and sociability.

Social Presence. In 1976, Short, Williams, and Christie coined the term social presence, defining it as “the degree of salience of the
other person in the communication and the consequent salience of the interpersonal relationships” (p.65). It is considered an im-
portant aspect of the learning experience, because unlike face-to-face communication, CMC usually conveys little socio-emotional
cues. This is especially true for text-based asynchronous communication (e.g. message boards) in learning management systems
(LMS), that are still a large part of the educational technology landscape (Legon & Garrett, 2018). Social presence has been linked to
important concepts of online and distance education, e.g. satisfaction and perceived learning (Gunawardena & Zittle, 1997;
Richardson et al., 2017; Richardson & Swan, 2003), online course retention (Liu, Gomez, & Yen, 2009) and online social interaction
(Tu & McIsaac, 2002). When appraising research surrounding social presence, one is confronted with a plethora of different defi-
nitions (Lowenthal & Snelson, 2017) and, consequently, operationalizations of social presence (Caspi & Blau, 2008; Kreijns,
Kirschner, Jochems, & Van Buuren, 2011). This may be, in part, because social presence theory stems from a rather diverse line of
research (Cui, Lockee, & Meng, 2013). For this study we adopt a clear and narrow definition of social presence, that is rooted in its
original conception by Short, Williams, and Christie (1976). Here, social presence is defined as the psychological phenomenon that the
other is perceived as ‘real’ in the communication, the subjective feeling of being with other salient social actors in a technologically mediated
space. In other words, “the sense of ‘being there, together’, when ‘being there’ does not involve a physical presence” (Öztok &
Kehrwald, 2017, p. 5). Despite much research about how social presence relates to desirable outcome variables like satisfaction and
perceived learning (Richardson et al., 2017), there is still a lack of empirically tested design recommendations for fostering a sense of
social presence among students in online learning environments (Cui et al., 2013). Recently, Lowenthal and Dunlap (2018) provided
a set of instructional strategies to establish and maintain social presence. Yet, besides these and other direct approaches (e.g.

Fig. 1. SIPS model as proposed by Weidlich and Bastiaens (2017), adapted from Kreijns et al. (2013).
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mandatory message board postings or group forming sessions), there is still a gap in the literature concerning the question of which
properties and qualities of the learning environments are conducive to social presence and other socio-emotional variables.

Social space. Students may perceive a network of interpersonal/social relationships between them and others in the learning
environment, constituting a sound social space (Kreijns et al., 2013). This notion relates to the second part of the original Short et al.
(1976) definition and encapsulates what is often associated with concepts like sense of community, group cohesion, and beneficial
learning climate. Regrettably, it is also often conflated with social presence (Kreijns, Van Acker, Vermeulen, & Van Buuren, 2014;
Lowenthal & Snelson, 2017). For example, in the following definition of Garrison (2009): “the ability of participants to identify with
the community (e.g. course or study), communicate purposefully in a trusting environment, and develop interpersonal relationships
by way of projecting their individual personalities” (p.352) or in the model of social presence in Wei, Chen, and Kinshuk (2012). The
SIPS model proposes that the concepts of social presence and social space, although related, are rather distinct. When social inter-
action takes place, students demonstrate communicative behavior that is indicative of a sound social space (Weidlich and Bastiaens,
2017; Molinillo, Aguilar-Illescas, Anaya-Sanchez, Vallespin-Aran, 2018). Additionally, feelings of social presence will facilitate the
development of a sound social space by evoking a sense of face-to-face conversation.

Social interaction or student-student interaction. This is the process of communicating and exchanging messages with peers in the
learning environment. Past research has often focused on cognitive or task-centered interaction between students (Abedin,
Daneshgar, & D'Ambra, 2012), although this restriction is considered a pitfall (Kreijns et al., 2003). As students interact with each
other they will (1) perceive social presence of their peers (Oyarzun, Stefaniak, Bol, Morrison, 2018), via a process called impression
formation (Walther, 1993 ; Weidlich and Bastiaens, 2017)and (2) perceive the learning environment to be a sound social space. The
SIPS model suggests that sociable learning environments facilitate an increase in spontaneous yet sustained social interaction. This
has also been called contextual (vs. designed) social interaction (Borokhovski, Tamim, Bernard, Abrami, & Sokolovskaya, 2012; Lu &
Churchill, 2014).

Sociability. Online learning environments may differ in their ability to facilitate social interaction, so that they can be more or less
sociable. Sociability is, thus, an attribute of the learning environment, as perceived by the students (Kreijns, Kirschner, Jochems, &
Van Buuren, 2007; Abedin, Daneshgar, & D'ambra, 2012). Sociable learning environments have tangible elements that allow for and
facilitate quick, easy, and informal social interaction, especially in the socio-emotional dimension (Gao, Dai, Fan, & Kang, 2010;
Kreijns et al., 2013).

Environments lacking these characteristics may be called aloof. For example, in a qualitative study, pre-service teachers found
their Moodle learning environment not to be an interactive space to connect and communicate (Deng & Tavares, 2013). They found
this to be in stark contrast to Facebook, which the sampled students used readily for informal and free-flowing social interaction.
Similar sentiments are echoed in Kurtz (2014), where students were asked to compare Facebook with the course website and reported
the former to be substantially more conducive to social interaction and collaboration. In Sadowski, Pediatitis, and Townsend (2017),
Australian students saw much potential in SNS's to overcome the social isolation of studying online, but also had strong reservations
towards blending their personal sphere with the more formal educational sphere. In a survey of Taiwanese students, Facebook was
judged to be overwhelmingly more suitable for sharing material and resources, for receiving updates, as well as overall course
interaction than more traditional LMS solutions (Jong, Lai, Hsia, Lin, & Liao, 2014). These studies seem to uniformly point to the
sociability of SNS′, a quality that although important, is not necessarily designed into traditional LMS like Moodle or Blackboard. So,
what is it that makes SNS so sociable and how can this be used to enhance online distance learning in the social realm? We suggest
that social affordances are key to understanding sociability.

2.2. Social affordances and social networking sites

James Gibson (1977) proposed the term affordance to refer to action possibilities in the physical environment that are objectively
measurable but only become manifest in relation to an agent. This was later extended by adding the prefix perceived affordance,
distinguishing between objective action possibilities from those perceivable by an agent (Norman, 1999). This is known as per-
ception-action-coupling (Withagen, de Poel, Araujo, & Pepping, 2012). Kirschner (2002) defined educational affordances as those
characteristics of an artifact that determine if and how a particular learning behavior could possibly be enacted within a given
context. Similarly, social affordances are characteristics of an environment that allow for and invite enactment of social behavior
(Kirschner, Strijbos, Kreijns, & Beers, 2004). Just like a town square affords meeting and interacting with people in the physical space,
online environments can also afford social behavior. This indirect or ‘ecological” (Kreijns, 2004) approach to designing sociable
environments via affordances may be preferable to more direct approaches like mandatory message board postings because it em-
phasizes the notion of user agency, as he/she will use the environment in a way that is afforded both by the capabilities of the
environment and his/her individual needs (Withagen, De Poel, Araújo, & Pepping, 2012).

Social Network Sites (SNS) are paragons of social affordances and sociability. The largest social network, Facebook, has over two
billion monthly users worldwide (Statista, 2018), 1.4 billion daily users (Statista, 2018b), and a share of 79% of American internet
users. As of 2016, other social networks and social media applications, like Twitter and Instagram are smaller but still used by 24%
and 32% of American internet users, respectively (Greenwood, Perrin, & Duggan, 2016). With billions of people logging onto SNS
daily and spending hours communicating and interacting with others in various forms, there must be ways to learn from and make
use of their mechanisms to improve online distance learning experiences in the social realm?

To better understand characteristics of SNS, Pereira, Baranauskas, and da Silva (2010) present a framework of seven elements, or
affordances, that are characteristic of social software: identity, presence, relationships, reputation, groups, conversation, and sharing.
Depending on the application, its values and goals, different elements will be emphasized. For example, Youtube primarily
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emphasizes sharing, with conversation and identity being secondary and presence and relationships being mostly non-existent. On
the other hand, Facebook emphasizes presence, identity, conversation, and relationships, with sharing and reputation being less
important. LMS like Moodle with a focus on managing courses and activities may not have these same affordances (Deng & Tavares;
Kurtz, 2014; Jong et al., 2014). We suggest that, depending on the experience we want students to have in the learning environment,
certain affordances may be emphasized to counteract these limitations of an LMS like Moodle.

2.3. Social networking sites in online distance education

Since the advent of SNS and social media, scholars and practitioners of online distance education have investigated their social
potential by integrating them into the educational realm (Tess, 2013). However, there are different ways of approaching this. Our
review of the literature suggests that there have been two main approaches to salvaging SNS in educational contexts, the substitute
approach and the supplement approach.

Substitute approach. This approach consists of using a SNS as the primary learning environment, usually replacing a more tra-
ditional LMS like Moodle or Blackboard. In a quasi-experimental study, Thoms and Eryilmaz (2014) found an online social net-
working environment to be superior to a Blackboard environment in terms of social interaction and course community. They identify
typical SNS affordances like online/offline status and detailed profiles as essential for this advantage. Recognizing risks and large
costs of institution-wide switches to new systems, they instead suggest adapting and enriching existing LMS's to make them more
sociable. Similarly, a closed SNS (“Ning”) was reported to effectively reduce transactional distance and foster social interactions when
used as the central platform for learning activities, instead of Blackboard (Quong, Snider, & Early, 2018). Qualitative inquiry further
suggested that although students liked the platform and found it conducive to social interaction, they sometimes found it distracting
and had troubles managing their time. Veletsianos, Kimmons, and French (2013) found that instructors faced numerous frustrations
with open source SNS Elgg when using this as central learning environment instead of the previous LMS, one being the incongruency
between the technology's implicit values and the pedagogical beliefs of the instructors.

Supplement approach. This approach is characterized by not replacing the traditional LMS, but instead supplementing it with a
SNS. Therefore, investigations using this approach essentially make use of two platforms. In an experimental study, DeSchryver,
Mishra, Koehleer, and Francis (2009) assigned their students to either learning in Moodle or Moodle plus Facebook. They found no
effect overall social presence. In contrast to this, Akcaoglu and Lee (2018) found that students provided with a supplementary
Facebook group did score higher in social variables like co-presence and sociability than their peers lacking this provision. Additional
qualitative data, however, indicates that some students found it strenuous and wasteful of their time to visit another platform for
study related content. In a similar vein, Thai, Sheeran, and Cummings (2019) also found that supplemental Facebook groups en-
hanced social connectedness, course engagement and satisfaction.

Possible Pitfalls. Both of these approaches may bring difficulties. By introducing non-educational technology in educational
contexts, they also introduce the developer's world views, which are “revealed through the activities supported and encouraged by
the technology” (Veletsianos, 2016). These may not necessarily be the ones intended by instructors or their institution and appro-
priating these technologies may have undesired effects. Additionally, students may find it difficult to navigate the blending of their
academic sphere and their social space, a phenomenon called context collapse (Dennen & Burner, 2017; Sugimoto, Hank, Bowman, &
Pomerantz, 2015). Smith (2016) investigation shows that students were critical of this blend, referring to it as a “double edged
sword”, for one because the social space distracted from academic work but also due to potential role conflicts, for example seeing
faculty's private life through their Facebook profile. Lastly, we find fault in the general approach of bluntly inserting a comprehensive
SNS like Facebook into an existing educational program, as this amounts to using a sledgehammer to crack a nut. Instead of carefully
adapting existing learning environments according to their strengths and weaknesses, past research has simply appropriated them in
hopes of working their ‘social magic’. This technological determinism (Oliver, 2011) is a pitfall in designing learning experience that
are effective in the socio-emotional realm.

3. The present research

To combat the aforementioned problems, we suggest a third approach: Enrichment of existing learning environments. This ap-
proach differs from the previous two approaches in that no proprietary software is integrated but instead existing learning en-
vironments are enhanced with those features of SNS that are expected to be conducive to sociability, i.e. social affordances. This
approach has hardly been investigated in the context of SNS in online distance learning, although it has been proposed as an effective
approach by different scholars (Du, Fu, Zhao, Liu, & Liu, 2012; Garmendia & Cobos, 2013; Anderson & Dron, 2017).

In this study, we investigate the effectiveness of this enrichment approach. Using the SIPS model as a guide, we assess if in-
troducing social affordances inspired by SNS features are effective. On the implementation level, we chose three plugins, relating to
three affordances: identity, presence, and sharing (see chapter 6.2). These three affordances are expected to be effective oper-
ationalizations of the sociability variable (see Fig. 2). We consider them effective if they make for a more sociable online learning
environment. This is our first research question:

RQ1 Do social affordances impact students' perceptions of the sociability of the learning environment?
H1 Social affordances will lead to students perceiving the environment as more sociable.
The SIPS model proposes that a more sociable learning environment will be conducive to social interaction and this, in turn, will

lead to more social presence among peers and the development of a sound social space (Weidlich and Bastiaens, 2017). Our second
research question is, thus:
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RQ2 Is the sociable learning environment effective in fostering social interaction, social presence, and social space?
H2 The sociable learning environment will result in more social interaction, higher social presence, and social space.
Additionally, these changes should also be reflected in outcomes of the learning experience. To assess this, we look at one affective

and one cognitive outcome variable respectively, satisfaction and learning achievement. Past research has mostly shown a strong
relationship of social presence and satisfaction, as demonstrated in a recent meta-analysis (Richardson et al., 2017). However,
because many studies may have operated with convoluted definitions of social presence, these results are not entirely undisputed
(Weidlich and Bastiaens, 2017). One much less investigated but arguably more important relationship is the relationship to learning
achievement. Although Joksimovic, Gasevic, Kovanovic, Riecke, & Hatala (2015) and Hostetter (2013) seem to provide preliminary
data pointing to a relationship between social presence and achievement, it should be noted that their measures are not based on a
precisely defined social presence and instead include other variables (see Weidlich et al., 2018 for a more in-depth discussion). It will
be instructive to add to this evidence base by also looking at the effects of the intervention on learning achievement. Thus, our third
research question is as follows:

RQ3 Do these socio-emotional variables impact affective and cognitive outcomes, i.e. satisfaction with the learning experience
and learning achievement?

H3.1 Students in the more sociable learning environment will report more satisfying learning experiences.
H3.2 Students in the more sociable learning environments will not perform better in the learning achievement test.
In order to better understand how students perceived these features and engaged with them, we also ask students to report on

visibility and engagement with these features. This is our fourth research questions.
RQ4 How did students perceive the social features in terms of visibility and how frequently did they engage?
Exploratory: No hypotheses.
Lastly, we wanted to know if differing degrees of visibility and engagement with these features had differing effects on socio-

emotional variables of the SIPS model. This is our final research question:
RQ5 How does visibility of and engagement with a specific social feature influence focal socio-emotional variables?
Exploratory: No hypotheses.

4. Method

To investigate our research questions, we conducted an in vivo pre-/post-test quasi-experiment with two conditions, one being the
online course with an SNS-enhanced Moodle, the control condition being the same online course with a non-enhanced Moodle. In the
winter semester of 2016/2017, students that took part in the facultative course were assigned to the control condition. Students that
applied for the course one year later, winter semester of 2017/2018, were assigned to the experimental condition. To account for
potential baseline differences due to non-randomization, a pre-test with the focal variables was administered before students entered
the course. Through this, both populations can be compared prior to analysis in terms of equivalence and their pre-test scores can be

Fig. 2. Sociability is operationalized through three social affordances, which in turn are implemented through three Moodle plugins.

Table 1
Demographics of sample.

Age Gender Course of study

Male Female Edu Science Psych.

Control 38.4 12 72 55 31
Experimental 38.7 9 48 46 12
Mean/Total 38.55 21 120 101 42
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used as a covariate for a more robust comparison. See Table 2 for an overview of the instruments in this study, along with internal
consistency for this sample, as calculated via Cronbach's Alpha.

4.1. Sample

This sample consists of a total of 143 students, 101 Educational Science, B.A. and 42 Psychology, B.A. students at [Country]'s
largest distance education provider, [Institution], [Country]. Mean age is higher than usual in higher education with 38.55, but not
atypical for Distance Higher Education. With 21 men and 120 women, there is asymmetry in terms of gender distribution (Table 1).

4.2. Course content & design

The experiment was conducted in conjunction with an Educational Science, B.A. class called “Allgemeine Didaktik und
Mediendidaktik” (Instructional Design and Educational Technology) at FernUniversität in Hagen, Germany. Obligatory for
Educational Science students and facultative for Psychology students, this class is concerned with introducing different concepts of
pedagogy and instruction design models. At its heart is the 4C/ID model by Van Merriënboer and Kirschner (2018), on which students
are to write and end-of-term paper. In this paper, students conceptualize a 4C/ID blueprint in a given content domain and outline an
implementation for this instructional blueprint.

The actual intervention took place in an additional elective course, “Focus course 4C/ID”, that aimed to provide a more in-depth
engagement with the 4C/ID model, placing an emphasis on preparing students for the end-of-term paper. Students were recruited via
e-mail and postings in Moodle. Students choosing to enroll in this four-week Moodle course gave consent to academic use of their
data and were informed of the workload as well as the requirements of this course. Once enrolled, they completed a questionnaire
prior to entering the online learning environment, which served as a pre-test. The course was unsupervised, in that no teacher lead
the activities. Although based on a weekly structure, the course was self-paced, in that students could choose to engage with all
materials and activities from the very beginning. It consisted of three content domains relevant for their paper, with an additional
week at the very end to wrap up discussions and finish learning activities. In order to successfully complete the course, students were
asked to also take part in the post-test questionnaire at the end, as well as a ten-item multiple choice test.

The course included several facultative assignments relating to learning activities, e.g. collaboratively answering questions about
provided literature or giving peer feedback to provisional blueprints of fellow students. These activities were designed to (1) ac-
complish the learning goals associated with this course and, more importantly, (2) to provide incentives to interacting with peers, so
that social capabilities of the learning environment will be recognized as useful and engaged with to reach learning goals or satisfy
social need.

Both versions of the course, control and experimental, were identical in content and design, with the only difference being three
social affordances that were introduced in the experimental condition. These were:

1. Identity. Building and displaying an online identity is a common feature in SNS design (Bouman et al., 2007; Pereira et al., 2010).
This is usually fostered through a powerful profile feature with profile pictures, biographies, and other identifying information. In
contrast, although technically present, profiles in LMS are not always emphasized sufficiently as to represent this affordance. In
Moodle, for example, profile pictures are very small and mainly displayed in message board threads. Upon logging into the
environment, a student will at first glance not be presented with any indication of other humans in the environment. In order to
strengthen this social affordance, we chose the plugin “Meet the students” (https://moodle.org/plugins/block_meet_the_students).
This plugin prominently displays enlarged profile pictures of students on the side bar of the Moodle environment (Fig. 3). Clicking
on the picture takes the student to the profile page.

2. Presence. This affordance is usually represented through features of the environment that allow a user to know if he is sharing the
virtual space with somebody else, i.e. whether someone is online (Pereira et al., 2010). Through this, users can spontaneously
strike up a conversation. Strictly speaking, some LMS already have a feature resembling this affordance. For example, Moodle
features a function to display currently online students. However, it is notably lacking compared to what many SNS offer, where
you have a constantly updating list of potential communication partners, according to their online status, as well as means to
connect with them. In light of this, we aimed to strengthen the presence affordance with the plugin “Course contacts” (https://
moodle.org/plugins/block_course_contacts). This plugin displays a list of users on the side bar, indicating their online/offline
status and indicating quick ways for communicating with them (Fig. 4).

3. Sharing. In learning environments that want to allow for collaborative learning activities, the ability to share documents and
material with fellow students is essential. If students are to decide whether to approach a learning activity solo or with fellow
students, they might find coordination of activities and sharing of documents too cumbersome if the environment isn't conducive.
Moodle, for example does not allow for multi-user message exchange with document sharing. In order to emphasize the affor-
dance of sharing we implemented the “Dialogue” plugin (https://moodle.org/plugins/mod_dialogue) in the experimental con-
dition. This plugin adds a new course activity that allows students to start a private conversation, with a powerful attachment
function allowing for easy sharing of documents and materials (Fig. 5). Although, also including conversation functionality, this
plugin was integrated to emphasize sharing, for example of materials, but also personal things like photos, to make for an
environment with more potential for interactive and collaborative learning experience.

All three plugins were screened for review ratings and quality to ensure a smooth user experience without technical issues.
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The experimental condition also differed from the control condition by containing a document introducing these three plugins to
participants with a brief description of their functionalities.

4.3. Sensitivity analysis and assumption checks

For main effects of condition on socio-emotional variables, sensitivity analysis using G*Power (Faul, Erdfelder, Lang, & Buchner,

Fig. 3. “Meet the students”.

Fig. 4. “Course contacts”.
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2007) for ANCOVA with alpha-level of 0.05 and power of .8 with total sample size of 143, two groups, and one covariate results in a
smallest detectable effect size f= 0.236. This equals η2 p= .0137. For main effects of condition on learning, sensitivity analysis for t-
test with alpha-level of 0.05, two-tailed, and power of .8 with a sample size of 79 and 54, respectively, results in a smallest detectable
effect size d= 0.498. For analysis of visibility of social affordances on dependent variables, sensitivity analysis for t-test with alpha-
level of 0.05, two-tailed, and power of .8 with a sample size of 16 and 41, respectively, results in a smallest detectable effect size
d=0.84. For bivariate correlations of engagement with social affordances and focal variables, an alpha-level of 0.05, two-tailed,
power of .8 with a sample size of 58 results in a smallest detectable effects size of r= 0.35.

Comparing pre-test results along condition yields no significant differences. Both groups were approximately equal in terms of
focal dependent variables upon entering the experiment. This suggests that the assumption of independence of covariate and
treatment effect has been met for all variables. Levene's test was also carried out to check for linearity and homoscedasticity. There
were no significant group differences for any of the variables. Furthermore, the interaction terms of condition and pretest scores were
all non-significant, indicating homogeneity of regressions slopes. Therefore, major assumptions of ANCOVA are met (Table 3).

All statistical analyses were conducted with IBM SPSS version 25 and JASP 0.8.4.

5. Results

5.1. Effects of condition

RQ1 Do social affordances impact students’ perceptions of the sociability of the learning environment?
This research question is addressed with Analysis of Covariance (ANCOVA), condition as fixed factor with two levels (control and

experimental), pretest scores of sociability as covariate and posttest scores of sociability as dependent variable. Results of condition
on sociability is considered the manipulation check in this study, as this shows if the implemented social affordances actually result in
a sociable learning environment, as perceived by students.

Results of ANCOVA yield a statistically significant effect of the treatment on sociability F(1, 140)= 9.90, p= .002, η2 p= .066.
This medium size effect (Cohen, 1988) indicates that between six and seven percent mean difference can be attributed to condition.
This supports the hypothesis (H1) that merely emphasizing social affordances leads to the learning environment being perceived
significantly more sociable.

RQ2 Is the sociable learning environment effective in fostering social interaction, social presence, and social space?
This research question is also addressed with ANCOVA, condition as fixed factor with two levels (control and experimental),

pretest scores of focal variables (social interaction, social presence, social space, and satisfaction) as covariate, respectively, and
posttest scores of the same focal variables as dependent variables. The manipulation being effective (RQ1), this analysis answers the

Fig. 5. “Dialogue”.

Table 3
Descriptive data and p-values for (1) t-Test for pretest scores, (2) p-values for Levene's test, and (3) p-values for interaction terms condition*pretest.

Descriptives Assumption Checks

Cond. N Mean SD p (1) p (2) p (3)

Sociability C 86 2.68 0.63 .78 .25 .06
E 58 2.71 0.60

Interaction C 86 2.19 1.00 .64 .97 .51
E 58 2.28 1.11

Social Presence C 86 2.51 0.78 .26 .96 .14
E 58 2.66 0.74

Social Space C 86 2.51 0.54 .10 .29 .90
E 58 2.36 0.49

Satisfaction C 86 3.51 0.83 .20 .84 .37
E 58 3.32 0.84

Note. C= control condition, E= experimental condition.
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question if a sociable learning environment will increase (1) social interaction, as well as (2) perceptions of social presence and
facilitate the (3) emergence of a social space (H2).

Regarding (1) social interaction, results of ANCOVA yield a statistically significant effect of the treatment on social interaction F
(1, 140)= 7.175, p= .008, η2 p= .049. This small-to-medium size effect (Cohen, 1988) indicates that five percent mean difference
can be attributed to condition. Regarding (2) social presence, results of ANCOVA yield a statistically significant effect of the treatment
on social presence F(1, 140)= 8.49, p= .004, η2 p= .057. This small-to-medium size effect (Cohen, 1988) indicates that more than
five percent mean difference can be attributed to condition. Regarding (3) social space, results of ANCOVA yield a statistically
significant effect of the treatment on social space F(1, 140)= 9.11, p= .003, η2 p= .061. This small-to-medium size effect (Cohen,
1988) indicates that six percent mean difference can be attributed to condition. Regarding (4) satisfaction, results of ANCOVA yield a
statistically significant effect of the treatment on satisfaction F(1, 140)= 6.16, p= .014, η2 p= .042. This small-to-medium size
effect (Cohen, 1988) indicates that four percent mean difference can be attributed to condition. This pattern of results lends support
to the hypothesis (H2), that a sociable learning environment will indeed result in perceiving more social interaction, higher social
presence, a sound social space, as well as a higher degree of satisfaction (Table 4).

RQ3 Do these socio-emotional variables impact affective and cognitive outcomes, i.e. satisfaction with the learning experience
and learning achievement?

The part of the question concerning satisfaction is also addressed with ANCOVA, condition as fixed factor with two levels (control
and experimental), pretest scores of satisfaction as covariate and posttest scores of satisfaction as dependent variables.

Regarding satisfaction, results of ANCOVA yield a statistically significant effect of the treatment on satisfaction F(1, 140)= 6.16,
p= .014, η2 p= .042. This small-to-medium size effect (Cohen, 1988) indicates that four percent mean difference can be attributed to
condition. This pattern of results lends support to the hypothesis (H2), that a sociable learning environment will indeed increase
satisfaction with the learning experience (Table 4).

The part of the question concerning learning achievement is addressed with Welch's t-Test, condition as fixed factor with two
levels (control and experimental) and the results of the multiple-choice achievement test as dependent variable. Welch's t-Test is
preferred over the more common Students t-Test is chosen here, because it provides better Type 1 error control and is more robust
when assumptions are violated (Delacre, Lakens, & Ley, 2017).

Results of Welch's t-Test yields no significant difference, t(127.7)= 1.013, p= .31, d= 0.16. Descriptive data shows a higher
achievement score in the control condition, with a mean difference of 0.23.

5.2. Visibility of and engagement with social functions

RQ4 How did students perceive the social features in terms of visibility and how frequently did they engage?
This research question is addressed by inspecting descriptive data of items relating to the visibility of and engagement with social

Table 4
Results of ANCOVA with pretest scores as covariate and posttest scores as dependent variable, Welch's t-Test with learning achievement as de-
pendent variable.

Descriptives ANCOVA Welch's t-Test

Cond. N Mean SD F p η2 p t p d

Sociability C 86 2.90 0.67 9.90 .002 0.066
E 57 3.24 0.64

Interaction C 86 2.45 1.11 7.18 .008 0.049
E 57 2.96 1.13

Social Presence C 86 2.47 0.75 8.49 .004 0.057
E 57 2.91 0.92

Social Space C 86 2.60 0.50 9.11 .003 0.061
E 57 2.83 0.63

Satisfaction C 86 3.81 0.79 6.16 .014 0.042
E 57 4.07 0.72

Learning C 79 5.29 1.49 1.01 .313 0.18
E 54 5.06 1.19

Note. C= control condition, E= experimental condition.

Table 5
Descriptive data of visibility of and frequency of engagement with social features.

Visibility: “I was aware of Moodle tool XY” Engagement: “I engaged with Moodle tool XY”

Yes No very frequently frequently occasionally rarely never

“Meet the Students“ 39 (67.2%) 19 (32.8%) 2 (3.6%) 5 (9.1%) 10 (18.2%) 14 (25.5%) 24 (43.6%)
“Course Contacts“ 42 (72.4%) 16 (27.6%) 1 (1.8%) 5 (8.8%) 11 (19.3%) 15 (26.3%) 26 (45.6%)
“Dialogue“ 35 (60.3%) 23 (39.7%) – 4 (6.9%) 13 (22.4%) 12 (20.7%) 29 (50%)
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affordances, as implemented via plugins. Results show that although the majority of students were aware of the features in the online
learning environment, about one third of students were not (Table 5). In the case of “Dialogue” almost 40% of students were not
aware of the tool or did not notice it. “Course contacts” was the most prominent plugin in terms of visibility, with more than 72% of
students being aware of the function in the learning environment.

In terms of frequency of engagement, descriptive results show that in many cases, social features were not engaged with at all.
This is especially salient in the case of “Dialogue”, where half of students never used it and nobody used it very frequently. These
values are somewhat lower for “Meet the Students” and “Course Contacts” but still above 40%. Between 18.2% and 22.4% indicated
occasional engagement and very few students indicated frequent or very frequent engagement.

RQ5 How does visibility of and engagement with a social affordance influence focal socio-emotional variables?
This research question is addressed by assessing the relationship of “visibility” and “engagement” with the dependent variables.

As “visibility” is a nominal variable with two levels (yes/no), Welch's t-Test is used. In order to control Type 1 error rates, a Holm-
Bonferroni correction of p-values is applied. “Engagement” is a continuous 5-likert scale, so bivariate correlations are computed to see
if there is a relationship between engaging with social affordances and the focal variables.

Results of Welch's t-Tests with visibility as group designator (no=0/yes= 1) for “Meet the Students” yields a significant result
on social presence, t(31.40)= 4.158, p= .006 (after Holm-Bonferroni Correction), d= 1.20 (Table 1, Appendix). This large effect
(Cohen, 1988) suggests that students aware of “Meet the Students” had much higher perceptions of social presence than those that
were not. There is no statistically significant difference for any other dependent variables.

Results of Welch's t-Tests with visibility as group designator (no=0/yes= 1) for “Course Contacts” yields a significant result on
sociability, t(26.48)= 3.582, p= .006 (after Holm-Bonferroni Correction), d= 1.06 (Table 2, Appendix). This large effect (Cohen,
1988) suggests that students aware of “Course Contacts” perceived the learning environment to be substantially more sociable than
students that were not. There is no statistically significant difference for any of other dependent variables.

Results of Welch's t-Test with visibility as group designator (no= 0/yes= 1) for “Dialogue” yields no statistically significant
result on dependent variables (Table 3, Appendix). This can be taken to mean that the visibility of this social feature is not associated
with any effects on dependent variables.

Results of bivariate correlations between frequency of self-reported engagement with plugins and focal variables show significant
relationships for “Meet the Students” with Interaction (rho=0.27, p= .045), “Course Contacts” with Interaction (rho= 0.26,
p= .039), as well as “Dialogue” with satisfaction (rho=0.28, p= .033) (Table 6). However, because all p-values are just below the
cut-off criterion of 5% and not adjusted for multiple comparisons, these correlations are largely uninterpretable.

6. Discussion

Designing and providing learning experiences that take socio-emotional aspects into account is a worthwhile goal for online and
distance education providers, as this is expected to improve the overall learning experience, resulting in student satisfaction and
course retention. This study reports on a unique and innovative approach to creating sociable learning environments and fostering
socio-emotional variables like social presence.

The results of this study suggest that social affordances do indeed have an effect on perceptions of sociability. This means that
enhancing the environment with certain social affordances, inspired by SNS, makes for a sociable learning environment, in that it is
then perceived to allow for and facilitate spontaneous and informal social interaction. These results are in line with research showing
that SNS are perceived to be especially capable of sparking and maintaining social interaction among students (Deng & Tavares,
2013; Kurtz, 2014; Quong et al., 2018; Sutcliffe, Gonzalez, Binder, & Nevarez, 2011; Thoms & Eryilmaz, 2014). More than that, this
study is a first step in empirically validating the ecological approach to fostering sociable learning environments. Researchers and
practitioners alike may benefit from these findings in that there is now empirical evidence suggesting that social affordances inspired
by SNS' social features can make for a more sociable learning environment.

But a sociable learning environment is not enough. In order to actually reap the benefits of this approach, downstream effects of
other variables need also be observed. According to the SIPS model, sociability facilitates student-student social interaction, which in
turn enhances social presence and allows for the emergence of a sound social space. Importantly, the data in this study is consistent
with this model. We found higher perceptions of social interaction in the more sociable learning environment, as well as a higher

Table 6
Bivariate Correlations in Spearman's rho.

Engagement with…

“Meet the Students” “Course Contacts” “Dialogue”

Sociability .17 .21 .05
Interaction .27* .26* .11
Social Presence .24 .16 .17
Social Space -.02 .11 .21
Satisfaction -.16 -.13 -.28*
Learning .09 -.13 .02

Note. *p < .05.
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degree of social presence and indication of a sound social space. Although group differences were rather small, this pattern of results
is extremely unlikely under the null hypothesis and, thus, suggestive of a reliable mechanism underlying these effects. Because we
accounted for potential pre-treatment differences, we can conclude with some certainty that there is a causal mechanism.

Our findings empirically validate the approach of ecologically manipulating socio-emotional aspects of the online learning ex-
perience. Because these socio-emotional variables are related to satisfaction, which in turn is associated with student retention (Joo,
Lim, & Kim, 2011; Joo, Lim, & Kim, 2013; Lee & Choi, 2013; Levy, 2007; Park & Choi, 2009; Schreiner, 2009), these findings have
important implications for designing satisfying and ‘sticky’ learning experiences. Researchers and practitioners concerned with the
relative social isolation of online distance education and its possible detrimental effects may consult the SIPS model for guidance on
how to overcome these drawbacks. Although there are other, more direct strategies to fostering socio-emotional variables (Lowenthal
& Dunlap, 2018; Stürmer, Ihme, Fisseler, Sonnenberg, & Barbarino, 2018), we argue that the ecological approach may be an ex-
ceedingly low-cost and relatively easy way to do this. Thus, we suggest that practitioners may consider sociability as an important
socio-emotional design consideration. Besides Moodle, other popular learning management systems like Canvas and Blackboard, too,
provide a large array of plug-ins to extend the features of a given installation. Guided by the notion of affordances, carefully choosing
plugins to strengthen the desired affordances may enrich the environment in ways that enhance the learning experience in the socio-
emotional dimensions. Researchers may extend this line of research by validating the model in different contexts and with different
social affordances to see if our findings prove robust. Outside of the socio-emotional realm, there may also be educational affordances
and hedonic affordances (Kreijns & Kirschner, 2018) to consider when looking to improve the quality of learning experience in online
distance learning.

We found no statistically significant difference in learning achievement, as measured by the end-of-course multiple-choice test.
Although intuition might suggest that social aspects impact the effectiveness of online learning, this relationship has not been
consistently empirically supported, the evidence here is still mixed (Joksimovic et al., 2015; Hostetter, 2013; Maddrell, Morrison, &
Watson, 2017). We suggest that this may be the case because these studies work with different and possibly convoluted definitions of
social presence (Weidlich et al., 2018). Results of this present study suggests that socio-emotional perceptions regarding the learning
environment and of peers do not actually impact learning. Future research should investigate this question more thoroughly, for
example by using precise definitions of their socio-emotional independent variables and employing multiple ways of assessing
learning achievement.

With respect to visibility of the implemented social affordances we found that, although there was information material provided
at the beginning of the course, not all students were aware of them during learning activities in the environment. Accordingly, a
substantial share of students did not engage these functions; up to 50% of students indicated that they never engaged with a given
function. These results are surprising because they indicate that, even though there was a robust pattern of group differences in terms
of socio-emotional aspects, for some students, these affordances did not seem to have any perceived benefits.

Effects of visibility of the implemented plugins on socio-emotional variables were also assessed. We found a large effect for
visibility of “Meet the Students” on social presence. It seems that students aware of this feature also perceived a much higher degree
of social presence. This can be explained by considering the definition of social presence and the function of the affordance associated
with this plugin. “Meet the students” prominently shows enlarged profile pictures of students in the learning environment, thereby
allowing for more distinct impressions of peers. Through the process of impression formation, by which student form an individuating
picture of the other, social presence, the perception of interacting and communicating with other ‘real persons’ in the environment,
emerges. Hence, being aware of this functionality in the learning environment seemed to greatly enhance perceptions of social
presence. There was also a large effect for visibility of “Course Contacts” on sociability. This suggests that students aware of func-
tionality perceived the environment to be much more sociable. This may also be explained by considering how this plugin works and
how it relates to sociability. “Course Contacts” displays a list of students, sorted by last online activity, signals their current online-
offline status and indicates quick ways for communicating. This aligns nicely with our definition of sociability, as the capacity of the
learning environment to facilitate quick and informal social interaction. Hence, this affordance greatly influenced perceptions of
sociability. The third plugin, “Dialogue”, chosen to represent the affordance “sharing” seems not to have exerted any significant
influence on dependent variables.

Although these individual effects are large, they are hard to reconcile with the general treatment effect that was shown to apply to
all dependent variables. It is somewhat puzzling that, although these affordances seems to have had an effect across the board, the
visibility of these features did not influence all dependent variables analogously. This may be explained by low statistical power of
these sub-group analyses (see limitations section).

In addition to visibility, actual engagement with these plugins may be expected to be related with socio-emotional variables.
However, as zero-order correlations show, there were only few weak relationships. Engagement with “Meet the Students” and
“Course Contacts” was positively associated with interaction, engagement with “Dialogue” was negatively associated with sa-
tisfaction. These relationships are not statistically significant after Holm-Bonferroni Correction. It can be concluded, that there was no
statistically robust connection between actually engaging with these features and socio-emotional variables.

These findings are surprising and run somewhat against intuitions of a deep social interactional fabric being a necessary to
fostering socio-emotional variables. Instead, it seems that a veneer of sociability, as realized by introducing social affordances, may be
enough to benefit social interaction, feelings of social presence, as well as the emergence of a sound social space, and ultimately lead
to more satisfying learning experiences. Although surprising and in need of replication, this notion may be tentatively interpreted as
good news, especially for practitioners looking for easy ways to improve their online distance offerings.
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7. Limitations

With respect to methodology, some limitations apply. Although we aimed to counteract non-randomization through a pre-/
posttest design, it is not impossible that there were differences in the groups that we did not account for. Unfortunately, due to
practical constraints, there was no pretest for learning achievement. Also, reliability for this measure was slightly below the common
threshold of 0.7. For these reasons, the results for learning achievement need to be interpreted with caution. If feasible, a randomized
experiment is the next logical step to replicate and extend these findings.

Though statistical power was appropriate for our main research questions, it was rather low for our exploratory subgroup ana-
lysis, as these tests were only powered to detect large (d > .8) mean differences and medium sized (r > 0.3) correlations. This may
have resulted in Type II errors as well as inflated effect sizes for those effect sizes that were significant (Gelman & Carlin, 2014).
Therefore, these analyses, too, should be interpreted with caution. Future research along these lines may make sure that the ex-
perimental condition itself is large enough to conduct well-powered analysis within.

Another shortcoming is that we relied on self-report data for our conclusions. Though adequate for highly subjective perceptions
like social presence, the validity of self-report for observable behavior like social interaction or engagement with plugins may be
considered questionable.

In terms of measuring our key constructs, we relied on previously validated instruments. Our measure of social presence has also
been shown to be psychometrically sound, but still is a work in progress. Scale development via Rasch analysis showed that it still has
shortcomings in representing respondents with low perceptions of social presence (Weidlich et al., 2018). We can not rule out that
this may have introduced a bias in responses, although effects of this are expected to be small.

The pedagogical specifics of this course are also important in that they may limit a broad applicability of our findings. It should be
noted that this was a relatively short, self-paced course without instructors; as such, findings generated from this study may not be
readily applied to educational interventions that differ substantially from the context at hand. This may be especially true for courses
with an active instructor, as past research has shown this to be a major affordance in leveraging social presence and/or instructor
social presence (Oyarzun, Barreto, & Conklin, 2018; Richardson & Lowenthal, 2017; Swan & Shih, 2005).

Lastly, students self-selected into this study. We have no way of ruling out that this may have introduced a bias that limits the
validity of these findings.

8. Conclusion

This study lends empirical support to the ecological approach to designing sociable online learning environments. Our inter-
vention, although subtle and indirect, yielded small but consistent effects on our dependent variables. Students not only perceived the
environment to be more sociable, but downstream effects were also observed, thus supporting the SIPS model.

The results of this study further suggest that social affordances do not necessarily need to be engaged with in a deep way in order
for them to have an effect on perceptions of students. Instead, the mere availability and/or occasional engagement may be enough to
turn an aloof environment into a relatively sociable one.

Because this was pre-/posttest quasi experiment in a field setting with high ecological validity, this general finding is not only
academically relevant, but may also be readily translated into design recommendations for learning environments in the field.
Practitioners and researchers may want to emphasize different social affordances in the learning environment by introducing plugins
and observe how they are used by students and how this affects the social experience of online learning.
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Appendix A

Table 1
All survey items that were used to measure constructs in this study.

Variable Code Content

Sociability Soc_1 This learning environment enables me to easily contact my fellow students
Soc_2 I do not feel lonely in this learning environment
Soc_3 This learning environment enables me to get a good impression of my team mates
Soc_4 This learning environment allows spontaneous informal conversations
Soc_5 This learning environment enables us to develop into a well performing team
Soc_6 This learning environment enables me to develop good work relationships with my team mates
Soc_7 This learning environment enables me to identify myself with my fellow students
Soc_8 I feel comfortable with this learning environment
Soc_9 This learning environment allows for non-task-related conversations
Soc_10 This learning environment enables me to make close friendships with my fellow students

(continued on next page)
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Table 1 (continued)

Variable Code Content

Social Interaction Interact_1 I often discussed learning issues with others in the learning environment
Interact_2 I often shared learning materials or opinions with others in the learning environment
Interact_3 I often talked about learning goals and tasks with others in the learning environment
Interact_4* I rarely answered other's learning questions in the learning environment

Social Presence Sp_1 In this learning environment, it feels as if we are a face-to-face group
Sp_2 In this learning environment, it feels as if I deal with ‘real’ persons and not abstract anonymous persons
Sp_3 In this learning environment, I can form distinct impressions of some of my fellow students
Sp_4 In this learning environment, it feels as if all my fellow students are ‘real’ physical persons
Sp_5 In this learning environment, I imagine that I really can ‘see’ my fellow students in front of me
Sp_6 In this learning environment, my fellow students feel so ‘real’ that I almost believe that we are not virtual at all
Sp_7 In this learning environment, all of my fellow students feel that I am a ‘real’ physical person
Sp_8 In this learning environment, it feels as if all my fellow students and I are in the same room
Sp_9 In this learning environment, it feels as if all my fellow students and I are in close proximity
Sp_10 In this learning environment, I strongly feel the presence of my fellow students

Social Space Ss_1 Students in this course felt free to criticize the ideas, statements, and/or opinions of others
Ss_2 Students in this course ensured that we kept in touch with each other
Ss_3 I maintained contact with all other fellow students
Ss_4 Students in this course gave personal information on themselves
Ss_5 Students in this course conducted open and lively conversations and/or discussions
Ss_6 Students in this course took the initiative to get in touch with others
Ss_7 Students in this course spontaneously started conversations with others
Ss_8 Students in this course asked others how the work was going
Ss_9* Students in this course felt that they were attacked personally when their ideas, statements and/or opinions were criticized
Ss_10* Students in this course grew to dislike others
Ss_11* Students in this course disagreed amongst each other
Ss_12* There were conflicts between students in this course
Ss_13* Students in this course did not take others seriously

Satisfaction Sat_1 I profited from the learning activities in this course
Sat_2 This course fulfilled my expectations
Sat_3 I would recommend this course to others
Sat_4 I learned new things in this course
Sat_5* The content of this course was not interesting
Sat_6 I wish more classes were like this course

Note. Responses with an Asterisk* were reverse coded.

Appendix B

Table 1
Effects of visibility of “Meet the Students” on dependent variables.

Descriptives Welch's t-Test 95% CI

Group N Mean SD t p d

Sociability 0 19 3.08 0.59 1.32 .195 0.37
1 39 3.31 0.66

Interaction 0 19 2.75 0.96 1.01 .317 0.28
1 39 3.05 1.19

Social Presence 0 19 2.24 0.84 4.16 < .001 1.20 [.55–1.81]
1 39 3.22 0.79

Social Space 0 19 2.68 0.35 1.60 .116 0.40
1 39 2.91 0.71

Satisfaction 0 19 4.06 0.61 0.06 .956 0.02
1 39 4.07 0.77

Learning 0 19 4.67 1.33 1.61 .117 0.48
1 36 5.25 1.08

Note. P-values after Holm-Bonferroni Correction: 0.006, 0.580, 0.580, 0.585, 0.634, 0.956 (rank order).

Table 2
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Effects of visibility of “Course Contacts” on dependent variables

Descriptives Welch's t-Test 95% CI

Group N Mean SD t p d

Sociability 0 16 2.79 0.59 3.58 .001 1.06 [.41–1.69]
1 42 3.41 0.58

Interaction 0 16 2.69 1.04 1.18 .248 0.34
1 42 3.06 1.15

Social Presence 0 16 2.60 0.70 1.81 .079 0.50
1 42 3.03 0.98

Social Space 0 16 2.70 0.40 1.25 .216 0.33
1 42 2.89 0.69

Satisfaction 0 16 3.77 0.79 1.84 .077 0.57
1 42 4.19 0.66

Learning 0 15 5.00 1.13 0.22 .829 0.07
1 39 5.08 1.22

Note. P-values after Holm-Bonferroni Correction: 0.006, 0.385, 0.385, 0.648, 0.648, 0.829 (rank order).

Table 3
Effects of visibility of “Dialogue” on dependent variables.

Descriptives Welch's t-Test

Group N Mean SD t p d

Sociability 0 23 3.16 0.69 0.69 .497 0.19
1 35 3.28 0.62

Interaction 0 23 2.60 1.15 1.93 .060 0.53
1 35 3.18 1.07

Social Presence 0 23 2.78 0.90 0.83 .411 0.23
1 35 2.99 0.94

Social Space 0 23 2.63 0.55 2.06 .045 0.55
1 35 2.96 0.65

Satisfaction 0 23 4.13 0.79 0.48 .634 −0.13
1 35 4.03 0.68

Learning 0 20 4.95 1.00 0.53 .145 0.15
1 34 5.12 1.30

Note. P-values after Holm-Bonferroni Correction: 0.270, 0.300, 0.580, 1, 1, 1 (rank order).
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