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Interest in virtual reality technologies has increased significantly in 

recent years, and an effort is being made to integrate it into educational 

environments. This study aims to investigate the impact of synchronous 

distance courses in the Virtual Reality (VR) learning environment (via 

vAcademia) and Web-based (via Adobe Connect) learning environment 

on undergraduate students' learning motivation and levels of perceived 

sociability. The sample of the study was conducted with experimental 

(VR) and control group (Web-based) quasi-experimental design consists 

of 41 undergraduate students (experimental: 21, control: 20). As a result 

of the t-test and two-way ANOVA analysis, there was a significant 

difference between the groups in favor of the VR group regarding 

motivation and perceived sociability. The motivation and perceived 

sociability in the 3D VR environment of the students in distance learning 

were significantly higher than in the web-based environment. It was also 

found out that students' motivation and perceived sociability levels did 

not vary depending on gender or on the technological device (smartphone 

or computer) that students use when connecting to online classes. The 

research results indicated that the VR learning environment effectively 

ensured students' motivation and sociability in the distance learning 

process. In this context, institutions should be aware of the importance 

of VR technologies and plan to teach accordingly which may make the 

process more efficient. 
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Introduction 

The trend towards open and distance learning in the world shows a rapid increase. The 

development of the Internet and digital technologies and the rising cost of tuition may play an 

active role in the growth of this trend (Brown et al., 2020). Besides, distance education removes 

time and space limitations (Liu, 2012), and the content offered in distance education systems is 
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mobile compatible (Arthur-Nyarko et al., 2020), making learning more efficient. Since, 

according to the World Economic Forum, global education technology investments and the 

distance education market will hit 350 billion dollars by 2025, up from 18.66 billion dollars in 

2019 (Li & Lalani, 2020). Also, the assumption that distance education will have a global 

market of approximately 227 billion dollars in 2027 (Research and Markets, 2020) can be 

considered an indicator of distance education entering our lives more comprehensively 

(Milićević et al., 2021). Furthermore, many institutions worldwide implement this form of 

education (Yao et al., 2021). 

To this end, besides many educational institutions, higher education institutions should use new 

technologies in the distance education process to create more effective learning environments 

(Alsabawy et al., 2016; Saxena, 2021). Noting the importance of this issue, Brown et al. (2020) 

argue that universities should be ready to teach online. Hence, the Covid-19 pandemic, which 

emerged globally in 2020, caused many educational institutions to suspend face-to-face 

education as well as in higher education. As a result of this pandemic, higher education 

institutions focused more on distance education and increased their efforts to create suitable 

online learning environments. However, for this effort to be successful, the effectiveness and 

limitations of the technologies or learning mode (such as asynchronous, synchronous, or hybrid; 

web-based or VR-based) to be used in the distance education process must be researched well 

enough (Hrastinski, 2008b). Primarily, choosing environments that enable students to socialize 

and increase their motivation can provide a more effective learning process. 

Sociability is an essential factor that affects collaboration and learning performance between 

groups (Kreijns et al., 2007), which is necessary to have social skills. Sociability activities in 

digital environments increase students' level of social space and strengthen their collaborative 

interactions (Jiang & Zhang, 2020). Sociability in these environments can be explained by an 

interest in helping or chatting with others in the relevant setting (Yee, 2006). This interest and 

desire should not be blocked in this context because when students feel that their social 

interactions are blocked, their motivation may decrease (Rovai et al., 2007). Low motivation 

plays an important role in students' online interactions (Xie & Ke, 2011), which also negatively 

affects participation in learning activities (Zhou et al., 2011). This situation may also negatively 

impact students' learning performance since it is argued that when students are motivated, they 

are more willing to learn and continue to learn (Deimann & Bastiaens, 2010). 

The studies focusing on motivation and sociability in the field of distance education in the 

literature are quite limited until a few years ago (Bozkurt et al., 2015). However, the fact that 

there has been a significant increase in research focusing on motivation in recent years shows 

that questions need to be answered in this regard (Meşe & Sevilen, 2021). In addition, teachers 

should make an effort to increase students' motivation in online learning environments (Xie & 

Ke, 2011) and choose the most suitable learning environment in terms of motivation. In this 

context, it is crucial to examine synchronous learning environments used in distance education 

(Hrastinski et al., 2010) or have the potential to be used and reveal their effects on motivation 

and sociability. 

Asynchronous and synchronous learning 

Synchronous, asynchronous, or hybrid (at times synchronously or asynchronously) 

learning methods are generally used in distance education. Asynchronous learning has been 

among the most preferred distance education methods until recently (Sindiani et al., 2020). 

Asynchronous education can be provided with teaching management systems (e.g., Moodle, 
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Blackboard, Edmodo, various LMSs) or similar systems developed by educational institutions. 

In virtual classrooms created in such systems, activities such as content sharing (video, 

presentation, lecture notes, and others), announcements, homework, quizzes, and messaging 

can be performed. Although asynchronous learning has some advantages over synchronous 

learning, it may not be sufficient, especially in terms of sociability and motivation (Göksu et 

al., 2021; Khan, 2011). This learning method is generally insufficient in terms of sociability in 

the asynchronous learning process, as real-time social interaction between participants is 

impossible (De Lucia et al., 2009). In addition, with the development of Internet bandwidth and 

web technologies, many educational institutions have turned to synchronous learning. 

Synchronous learning takes place with the participation of the instructor and students in the 

virtual classroom at a specified time. In addition to voice, camera, and lecture note sharing, 

instant messaging is also possible in the virtual classroom. Studies show that synchronous 

learning performed in virtual classrooms reduces loneliness and increases motivation 

(Hrastinski, 2008a). Furthermore, synchronous distance education makes it easier for students 

to ask questions, enables direct exchange (Stein et al., 2007; Perbandt et al., 2021), and provides 

instant feedback. However, since students have less time in synchronous discussions, the rate 

of meaningfully responding to comments may be lower than asynchronous (Stein et al., 2007; 

Calderon & Sood, 2020). The reason is that having flexible working times in distance education 

is liked by students (Lall & Singh, 2020). 

For this reason, communication in synchronous lessons can only be useful in small groups 

(Hrastinski et al., 2010). On the other hand, Carr (2000) suggests that distance education causes 

a lack of social interaction and face-to-face interaction. Therefore, there are still unresolved 

problems in distance education programs carried out with both modes (Bray et al., 2008), and 

there is a need to support distance learning with alternative methods. One of these methods is 

Virtual Reality (VR) learning environments, which are among the most common technologies 

(Brown et al., 2020) with their immersion feature.  

The virtual reality learning environment 

The definition of VR is that the virtual world completely immerses a user without seeing 

the real world (Carmigniani et al., 2011). Inoue (2012) defines VR (also known as artificial 

reality, virtual worlds, or cyberspace) as follows: "an interactive computer-based application 

that provides a synthetic digital environment – and thus, virtual reality provides a way to 

simulate environments, objects, actions, and processes.". VR has features such as creating 

virtual environments, multi-channel user interaction, the immersion of the user, intuitive 

interaction through natural manipulations shows that it can be used pedagogically (Mikropoulos 

& Bellou, 2006). 

Many educational institutions use VR environments for various purposes viz. distance learning, 

presentations, meeting, and alike  (Minocha & Reeves, 2010). In addition, many universities 

have VR projects and research the VR labs they have established (Brown et al., 2020). 

Therefore, it is recommended to use VR in many educational levels (e.g., K12 and higher 

education - Merchant et al., 2014) and many educational areas (Chang et al., 2020; Huang et 

al., 2016). For example, in some studies, it is argued that higher education students are prone 

to research and learning in VR environments (Zhou et al., 2011) and that VR can narrow the 

gap between theory and practice in higher education (Dubovi et al., 2017). In addition, VR is 

increasingly used in business life and educational institutions (Howard & Gutworth, 2020). 

3D VR environments (virtual worlds) have some features not available in the real world (e.g., 
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not dying, flying, not being tired, taking on different characters, no physical limitations). In 

these environments, areas that provide avatar-based social interaction, navigation in 3D spaces, 

and simultaneous communication can be designed (design spaces). Users are represented in VR 

environments by avatars, digital assets of unique identity, and human type. Users are usually 

found in virtual environments through the eyes of their avatars (Howard & Gutworth, 2020) 

and can be positioned in any environment they want with the teleport process. In addition, they 

can communicate using avatars' body language (Pojanapunya & Jaroenkitboworn, 2011) and 

perform activities (Ketelhut et al., 2010). Thus, VR environments are more useful than other 

two-dimensional learning environments (Dalgarno & Lee, 2010). Besides, VR environments 

can be used in distance education (Holmberg & Huvila, 2008). In this study, the 3D VR learning 

environment (vAcademia) was preferred for the experimental group in synchronous lessons, 

and a Web-based Adobe Connect environment was selected for the control group. 

Sociability and motivation in VR learning environments 

According to Salmon (2004), digital sociability has three components: "establishing a 

successful group," "knowledge domain," and "online environment." All these three components 

are present in VR learning environments. Dalgarno and Lee (2010) state that 3D VR 

environments contribute to spatial knowledge by experiencing motivation, engagement, 

contextual learning, and cooperative learning. Students find this environment suitable for 

socializing (Liou, 2012), and they can interact with others while performing some tasks in these 

environments (Huang et al., 2016). Voice communication offered by VR environments (via 

Virtual Worlds) may also affect this interaction because voice communication strongly affects 

students' emotional and learning performance (Yamada, 2009). Such VR environments provide 

a safe environment for users to practice and develop their social skills without feeling shy 

(Howard & Gutworth, 2020). As the users' sociability perception increases, the trust in the 

environment, the perceived sociability, and satisfaction levels increase (Hassanein & Head, 

2004). As a result, the sociability problem felt in distance education can be eliminated. 

Similarly, Edirisingha et al. (2009) determined that VR (via Second Life) contributes to the 

sociability of distance learners. In a recent meta-analysis, 23 studies were examined, and it was 

found that non-immersive or non-gamified VR yielded better results (Howard & Gutworth, 

2020). The vAcademia platform used in this study has a non-immersive feature, and the 

designed lessons are not gamified. 

VR environments are effective environments in terms of motivation. Users generally find these 

environments exciting and entertaining (Liou, 2012). In addition, as they use VR environments, 

they can develop digital experiences and thus be motivated to achieve their goals (Howard & 

Gutworth, 2020). In VR learning environments, users can learn and become motivated by 

having fun (Chang et al., 2020; Holmberg & Huvila, 2008; Yilmaz et al., 2016). The increase 

in students' motivation ensures their engagement in learning activities (Merchant et al., 2014). 

Also, Ketelhut et al. (2010) emphasized that students can do research in VR environments, and 

thus, they are motivated. VR learning environments especially increase students' intrinsic 

motivation (Tüzün et al., 2009). 

Students' sociability in VR environments (e.g., Virtual Worlds) supports their motivation (Zhou 

et al., 2011). In addition, factors such as social relationships, interaction, gaming, and 

sociability help evoke motivation (Liu et al., 2011). Therefore, the immersive or non-immersive 

nature of VR environments may not reduce its impact on motivation. It was similarly suggested 

that there is no significant difference between immersive displays (e.g., CAVE) and the monitor 
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in terms of motivation (Howard & Gutworth, 2020). On the other hand, studies indicate that 

students may lose their motivation to learn in VR environments (Cuperus et al., 2018). 

It is emphasized that the gender factor is also an important variable in distance learning 

motivation and socialization (Lee, 2002). For example, while males traditionally have higher 

technology proficiency (Yawson & Yamoah, 2021), females are more likely to express their 

emotions and socialize in online forums or other communication platforms than males (Zhang 

et al., 2013). These differences can contribute to the distance learning process. However, the 

gender factor among students in distance education is rarely discussed (Tang et al., 2021). It 

may also be critical which devices students choose when connecting to distance learning 

environments because the different features of devices such as mobile, desktop, or notebook 

may affect the engagement and satisfaction of students (Mockus et al., 2011; Ploj Virtic et al., 

2021). For example, in a recent study conducted during the Covid-19 pandemic (Göksu et al., 

2021), the attendance and distance learning motivation of those who prefer computers in 

distance education courses are higher than those who prefer smartphones. In addition, the 

related research determined that female students participated in the classes more than males, 

but males' motivation was higher. Therefore, this study is important to obtain new evidence 

regarding motivation and socialization according to gender and preferred device. 

It is emphasized that variables such as students' perception of sociability in the online learning 

environment, motivation level, adaptation process to the environment, and perception of social 

welfare affect attendance and learning performance (Bardakçı, 2010). Therefore, it is essential 

to determine the sociability perceptions of distance learners who experience the VR learning 

environment in this context. Howard and Gutworth (2020) also underlined the need for 

experimental studies to reveal the effects of these environments on sociability and social skills. 

In this direction, this study aims to investigate vAcademia, defined as a 3D VR learning 

environment, and Adobe Connect environment, which is used as a web-based synchronous 

course platform, in the context of motivation and perceived sociability variables. For this 

purpose, research questions are formulated as follows: 

Between 3D VR-based synchronous course and web-based synchronous course, 

(1) Is there a significant difference in terms of perceived sociability? 

(2) Is there a significant difference in terms of distance learning motivation? 

(3) Does the perceived sociability and distance learning motivation differ by gender? 

(4) Does the perceived sociability and distance learning motivation differ by the selected 

technological device while participating in the distance education environment? 

Methodology 

Research design 

In this study, a control group post-test quasi-experimental design, one of the quantitative 

research methods, was used (McMillan & Schumacher, 2010). The control group post-test 

quasi-experimental design is defined as a research design that controls all potential threats for 

internal validity, as in the quasi-experimental design with the pretest-posttest control group, 

since it includes a control group and participants are randomly assigned to the groups. However, 

since the study aims to measure the participants' motivation and sociability in specifically 

defined educational environments (VR-based synchronous lesson and web-based synchronous 
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lesson), a pretest was unnecessary. In addition, the students participating in the research process 

did not receive any previous training regarding the learning content offered. 

Participants 

The research participants included 41 prospective teachers ranging in age from 21-25, 

including 17 females and 24 males. The prospective teachers are fourth-grade students enrolled 

in the Computer Education and Instructional Technology department at a university in Turkey. 

The participants are at the same grade level and have similar academic experiences. They were 

determined using the purposive sampling method. Students do not have previous VR-based (via 

Virtual Worlds) synchronous course experience. All of the participants took part in the study 

voluntarily. Twenty-one participants (Female: 6, Male: 15) constitute the experimental group, 

and 20 (Female: 11, Male: 9) the control group. The experimental group participated in 

synchronous lessons in a 3D VR learning environment (via vAcademia) and the control group 

in a web-based (via Adobe Connect) learning environment. 

Learning environments designed in this study 

In this research, vAcademia software was chosen as the VR learning environment 

(vAcademia, 2020). vAcademia is a 3D virtual world-based education platform developed in 

the Multimedia System Laboratory environment of Mari State Technical University in Russia 

(Morozov et al., 2012). The vAcademia platform has similar features with other 3D virtual 

world platforms. However, this environment includes some extra functions different from the 

other virtual world platforms. 

First of all, it would be crucial to pinpoint herein that vAcademia is an environment specially 

designed for educational purposes. In this context, the virtual interactive board is equipped with 

classroom layout templates, permission tools, and interaction tools. vAcademia offers the 

opportunity to apply both synchronous and asynchronous learning approaches by recording all 

activities in the 3D environment (movements of avatars, textual and voice chats, used media 

content, etc.). Thus, students can follow a recorded lecture asynchronously as much as they 

want. Another feature of this environment can be shown as the opportunity to view the real or 

avatar-based image of the tutor by other avatars. Hence, it is ensured that the view of the 

participants in the real environment is integrated with the virtual environment. 

Thanks to the classroom control tools offered by the vAcademia platform, students can also use 

the content contained in the environment and prevent foreign persons present in the 

environment (Morozov et al., 2012). In addition, the environment's flexible and useful tools can 

be used to manage the teaching process. For example, advanced presentation tools offered by 

the vAcademia environment allow you to share documents in the environment and work on 

them interactively. In addition, it is more flexible and easier to design and develop ready-made 

educational tools in this environment (Prasolova-Førland et al., 2013). Because of these 

features, the vAcademia environment was selected as the 3D virtual world platform in the 

research. 

The Adobe Connect platform was used as another synchronous teaching tool. All students have 

the experience of using this platform before. Users use various real-time technologies in the 

Adobe Connect environment, such as video and audio conferencing, chat, screen sharing, and 

whiteboard. Adobe Connect allows educators to easily create and deliver synchronous courses 

at their own pace, execute highly interactive virtual classrooms, and effectively manage 

teaching programs (Adobe Connect, 2020). In addition, Adobe Connect is a distance learning 
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software that has recently been recognized in universities and is widely used worldwide (Kaya, 

2012). For this reason, Adobe Connect software was preferred for students in the control group 

to compare it with the vAcademia environment. 

Course Design 

The study groups followed the Digital Game Design and Development course with 

detailed curriculum guidance in Table 1. The researchers prepared the learning contents 

covering seven weeks. Learning contents were presented by the same tutor (the first author) in 

both study groups. 

Table 1. Course process. 

Week Topics 
Weekly course time 

vAcademia Adobe Connect 

1 Getting to know the Unity 3D game engine and its features 39 min, 40 s 37 min, 16 s 

2 Designing environments and creating objects in the Unity 

3D game engine 

41 min, 11 s 43 min, 15 s 

3 Adding game characters to the Unity 3D environment 

Adding Ragdoll component to characters 

47 min, 36 s 45 min, 13 s 

4 Animate a character in Unity 3D environment 

Adding sound to Unity 3D environment 

Unity 3D physics programming components 

44 min, 11 s 45 min, 33 s 

5 Introduction of Unity 3D programming components 

Unity 3D Raycast component and properties 

47 min, 33 s 49 min, 39 s 

6 Unity 3D programming (Continued) 

Adding motivating design elements to a digital game 

• Malone's motivation theory and components 

• Mihaly Csikszentmihalyi’s flow theory and features  

• Game-based learning theory and features 

51 min, 36 s 48 min, 12 s 

7 Publishing a project prepared in Unity 3D environment 24 min, 17 s 25 min, 14 s 

Total tuition time: 4 h, 56 min, 4 s 4 h, 54 min, 22 s 

Before the experimental process, a general introductory document using the vAcademia 

environment was sent to the students via the distance education platform. In addition, 

orientation training was given to the students for two weeks to adapt to the vAcademia 

environment. During the orientation training process, the students experienced the vAcademia 

environment and discovered the features offered by the environment. 

General information about the Unity 3D game engine was given to the study groups in the first 

week. In addition, in the first week, students were enabled to navigate the vAcademia 

environment, to recognize and use the tools in the environment (such as chat, drawing, 

movement in the environment, and turning on the camera). In the remaining weeks, basic 

information about Unity 3D game engine design, creating 3D objects, adding characters, adding 

sound, animation, and game programming was presented to students. In addition, students were 

allowed to follow the educational activities offered on vAcademia and Adobe Connect 

whenever they want. At the end of the course, the students published their game designs. Figure 

1 shows the image of the sample lessons performed in vAcademia and Adobe Connect 

environments.  
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Figure 1. Courses via vAcademia and Adobe Connect 

The instructor interacted with the students by using the presentation and interaction tools in 

both environments. For example, the instructor shared the applications on his computer on a 

virtual screen in the vAcademia environment, drawing his image on other virtual screens. 

Besides, students chatted with the instructor and other students by voice and text messages with 

the help of avatars representing them. Similarly, the instructor interacted with the students using 

the tools provided by the software during the activities in the Adobe Connect environment. For 

example, the instructor interacted with the students using whiteboard sharing, chat, screen 

sharing, and image sharing. In addition, students interacted with each other by using voice and 

text chat options. At the end of the seven-week process, data was collected from the students 

via online forms (using Google Forms), and the process was completed. 

Measures 

In the study, the Perceived Sociability Scale developed by Kreijns et al. (2007) and 

adapted into Turkish by Bardakçı (2010) was used to measure the perceived sociability level of 

the participants (α = .82). The five-point Likert-type scale (1: Strongly disagree, 2: Disagree, 

3: Undecided, 4: Agree, 5: Strongly agree), grouped under a single factor, consists of 10 items. 

The Cronbach Alpha internal consistency coefficient of the scale was determined as α = .90 in 

this study. Accordingly, it can be argued that the scale is quite reliable. 
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The Instructional Material Motivation Scale, developed by Keller (2010), adapted into Turkish 

by Dinçer and Doğanay (2016), and adapted to distance learning by Göksu et al. (2021), was 

used to measure the motivation level of the participants regarding the learning environment. 

Göksu et al. (2021) adapted the scale for distance learning to measure university students' 

distance learning motivation. In addition, they conducted confirmatory factor analysis (total α 

= 0.97, attention α = 0.93, relevance α = 0.91, confidence α = 0.92, and satisfaction α = 0.93). 

The five-point Likert-type scale (1: Strongly disagree, 2: Disagree, 3: Undecided, 4: Agree, 5: 

Strongly agree) contains a total of 33 items. Furthermore, the scale's Cronbach Alpha internal 

consistency coefficient was determined as α = .98 in this study. Accordingly, it can be suggested 

that the scale is quite reliable. 

Data analysis 

We conducted t-test and two-way ANOVA to analyze the research data. For this reason, 

the data related to the participants' perceived sociability and motivation levels in the study were 

analyzed using two separate t-tests. In addition, two-way ANOVA analysis was used to 

examine the effect of two independent variables on a dependent variable. 

First of all, whether the data meet the assumptions of the t-test and two-way ANOVA was 

tested. Since the sample size was n <50, the Shapiro-Wilk was used as normality test, in this 

context, the perceived sociability variable was found to be p = .074 for students in the 

vAcademia group and p = .013 for students in the Adobe Connect group. The Shapiro-Wilk test 

results of the motivation variable were p = .015 for students in the vAcademia group and p = 

.236 for students in the Adobe Connect group. As a result of the normality test performed for 

the vAcademia group, kurtosis (-0.920) and skewness (0.230) values for the sociability variable 

showed that the data were distributed normally. Besides, kurtosis (-0.932) and skewness (0.118) 

values calculated for the motivation variable were found to meet the normality assumption. As 

a result of the normality test for the Adobe Connect group, kurtosis (-1.404) and skewness 

(2.308) values for the sociability variable showed that the data were distributed normally. 

Additionally, kurtosis (-0.734) and skewness (-0.106) values calculated for the motivation 

variable were found to meet the normality assumption (Haire et al., 2013). Also, Levene's Test 

For Equality of Variances test was used to test the homogeneity of variances. According to the 

results of this test, it was found out that the variances regarding sociability and motivation 

variables for both groups were homogeneous (p > .05).  

Results 

Perceived sociability 

We conducted t-test to determine whether there was a difference in perceived sociability 

among the study groups. The results are presented in Table 2. 

Table 2. Comparison of the groups in terms of perceived sociability. 

Variable 
vAcademia Adobe Connect 

F t(41) p 
M SD M SD 

Perceived Sociability 3.95 .63 3.35 .84 .689 2.616 .013 

When Table 2 is examined, it is seen that there is a difference in favor of the vAcademia group 

in terms of perceived sociability among the study groups. In this respect, it was found that the 

average value of the students in the vAcademia group regarding the perceived sociability 

variable was higher than the students in the Adobe Connect group. t-test analysis results were 
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used to test whether the difference was significant or not. According to the t-test results 

presented in Table 2, a significant difference was observed between the groups [t41 = 2.616, p 

< .05, µ2 = 0.149]. In addition, the difference was found to be very large according to the effect 

size value, which is an indicator of the level of difference between groups [µ2 = 0.149 > 0.138]. 

Distance learning motivation 

The results of the t-test analysis conducted to determine whether there is a difference in 

distance learning motivation among the study groups are presented in Table 3. 

Table 3. Comparison of the groups in terms of learning motivation. 

Variable 
vAcademia Adobe Connect 

F t(41) p 
M SD M SD 

Motivation 3.74 .84 3.17 .84 .040 2.142 .039 

When Table 3 is examined, it is seen that the average of the students in the vAcademia group 

regarding the motivation variable is higher than the students in the Adobe Connect group. t-test 

analysis results were used to test whether the difference was significant or not. According to 

the t-test results presented in Table 3, a significant difference was observed between the groups 

[t(41) = 2.142, p < .05, µ2 = 0.105]. It was also determined that the difference according to the 

effect size value was huge [µ2 = 0.105 > 0.138]. 

Sociability and distance learning motivation by gender 

Two-way ANOVA analysis was conducted to determine whether the participants' 

sociability and distance learning motivation variables differ by gender. The results are presented 

in Table 4.  

Table 4. Sociability and distance learning motivation results by gender. 
Perceived sociability SS df Mean Square F p µ2 

Corrected Model 4.158a 3 1.38 2.42 .081 .164 

Intercept 498.71 1 498.71 872.87 .000 .959 

Gender .27 1 .27 .47 .495 .013 

GroupName 4.15 1 4.15 7.27 .010 .164 

Error 21.14 37 .57    

Distance learning 

motivation 

     

Corrected Model 4.98b 3 1.66 2.33 .090 .159 

Intercept 445.70 1 445.70 626.64 .000 .944 

Gender .66 1 .66 .93 .341 .025 

GroupName 2.75 1 2.75 3.87 .056 .095 

Error 26.31 37 .71    

Note. a: R2 = .164 (Adj. R2 = .097) for perceived sociability, b: R2 = .159 (Adj. R2 = .091) for distance learning motivation, SS: 

Sum of scores 

When Table 4 is examined, it is seen that the p-value of the gender for the perceived sociability 

variable is greater than .05 [F(1,37) = .47, p = .495]. In addition, it was determined that the p-

value for distance learning motivation is greater than .05 [F(1,37) = .93,  p = .341]. These results 

show that the participants' perceived sociability and distance learning motivation levels do not 

differ by gender. 
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Sociability and distance learning motivation by the selected technological device 

Two-way ANOVA analysis was used to determine whether the participants' sociability 

and distance learning motivation differ by the technological device they selected while 

participating in synchronous learning environments. The results are presented in Table 5. 

Table 5. Sociability and distance learning motivation by the technological device. 
Perceived sociability SS df Mean Square F p µ2 

Corrected Model 4.47a 3 1.49 2.65 .063 .177 

Intercept 258.56 1 258.56 459.48 .000 .925 

GroupName .63 1 .63 1.12 .296 .030 

Device (computer/smartphone) .40 1 .40 .72 .400 .019 

Error 20.82 37 .56    

Distance learning motivation       

Corrected Model 4.38b 3 1.46 2.00 .129 .140 

Intercept 226.33 1 226.33 311.11 .000 .894 

Device (computer/smartphone) .33 1 .33 .45 .503 .012 

GroupName .78 1 .78 1.08 .304 .028 

Error 26.91 37 .72    

Note. a: R2 = .177 (Adj. R2 = .110) for perceived sociability, b: R2 = .140 (Adj. R2 = .070) for distance learning motivation, SS: 
Sum of scores 

When Table 5 is examined, it is seen that the p-value for the perceived sociability variable for 

the device was greater than .05 [F(1,37) = .72, p = .400]. It was also determined that the p-value 

for distance learning motivation is greater than .05 [F(1,37) = .45,  p = .503]. In this context, 

attendance of the participants to synchronous lessons with computers or smartphones does not 

make any difference in perceived sociability and distance learning motivation levels. 

Discussion and conclusion 

In this study, where we compare 3D VR-based and web-based distance learning 

environments, we aimed to determine whether there is a difference in distance learning 

motivation and sociability variables. Moreover, we attempted to reveal whether these variables 

differ according to the devices (via computer or tablet) and gender of undergraduate students 

who are distance learning. We analyzed the quantitative data we obtained in this study, which 

we conducted with a semi-experimental design, by the t-test and two-way ANOVA. Finally, 

we made suggestions to higher education institutions, VR developers, and practitioners by 

discussing the results we obtained in line with the literature. 

Firstly, the motivation of distance learning students in the 3D VR environment was significantly 

higher than the web-based environment. Learning by having fun in the 3D VR environment can 

be an essential factor in increasing motivation. Based on this fact, many studies in the literature 

draw attention to the entertaining and motivating features of 3D VR environments (e.g., Chang 

et al., 2020; Dalgarno & Lee, 2010; Holmberg & Huvila, 2008; Liou, 2012; Yilmaz et al., 2016; 

Hrastinski, 2008a; Cho & Lim, 2017). Howard and Gutworth (2020) argue that students 

comprehend digital experiences and become motivated to use such environments. High 

motivation in the VR learning environment may be because the relevant setting is suitable for 

research (Ketelhut et al., 2010). In addition, the fact that this environment is more suitable for 

interaction may have increased motivation because the interaction is a factor that helps evoke 

motivation (Liu et al., 2011). The motivation of the students may also have made the interaction 

stronger. On this topic, Xie and Ke (2011) suggested that motivation plays an important role in 
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online interaction, and participation in classes may be negatively affected if motivation 

decreases. When students are motivated, they are more willing to learn (Deimann & Bastiaens, 

2010), and they are more engaged (Merchant et al., 2014). 

On the other hand, students' motivation level may also be due to the novelty effect of the VR 

environment. Rogers (2003) emphasizes that innovation is important in individuals' adoption 

and speed of adoption. Davis (1989) argued that individuals' internal decision-making processes 

are more effective in adopting innovation. Therefore, the process of adopting innovations, on 

the one hand, with the innovation itself; On the other hand, it is understood that innovation is a 

multivariate and complex process related to the system and individuals in which it is used 

(Usluel & Mazman, 2010). For this reason, it should be considered that the motivation process 

of the participants may also be affected by this complex process. 

Studies have shown that synchronous learning decreases loneliness and increases motivation 

(Hrastinski, 2008a). Thus, both learning environments used in this study are suitable for 

synchronous learning. However, the motivation was significantly higher in the 3D VR 

environment, indicating that this environment may be more effective in reducing loneliness. 

Also, it is noteworthy that the environment has increased distance learning motivation, although 

it does not have an immersive feature. This finding supports the results of Howard and 

Gutworth's (2020) meta-analysis, which asserted that the immersive or non-immersive VR 

environment does not make a difference in terms of motivation. 

Instructors need to choose the most appropriate environment to increase students' motivation in 

distance education. In this study, synchronous lessons in a 3D VR environment were more 

effective than web-based lessons in terms of motivation. Ozonur et al. (2018), applying a similar 

method to our study, compared 3D VR (via Second Life) and web-based (via Adobe Connect) 

as a distance learning environment and found a significant difference in favor of VR at the 

motivation level. Also, in the relevant study, the group's motivation that received training with 

Adobe Connect decreased. Motivation certainly may not just have its sources in the nature of 

the environment. In addition to the environment's characteristics, the instructor's attitude, the 

way of presenting the lesson, and communication can also be effective. However, the fact that 

the experimental research process was applied in both the relevant study and this study and 

similar results were achieved make the effect of 3D VR on motivation strong. 

Secondly, the sociability levels of the students who attended the distance education lessons in 

the 3D VR environment were significantly higher than the web-based environment. This result 

may be because 3D VR learning environments allow students to communicate more quickly 

and are more suitable for social interaction. Studies have shown that 3D VR is suitable for 

sociability (Liou, 2012); it allows students to practice their social skills without feeling shy 

(Howard & Gutworth, 2020) and enables them to interact with each other while performing 

tasks continues (Huang et al., 2016). Therefore, these possibilities offered by 3D VR may not 

have been fully formed in web-based synchronous lessons (Huang et al., 2016; Cho & Lim, 

2017). For example, Yilmaz et al. (2016) compared 3D VR (via Second Life) with Adobe 

Connect. They found out that 3D VR significantly increased students' social presence and that 

students communicated with each other more easily. Ozonur et al. (2018) similarly revealed 

that the VR environment is more effective. 

One of the most critical features of synchronous lessons in distance education is that it provides 

audio communication. This feature has a significant effect on students' emotional and learning 

performance (Yamada, 2009). Both learning environments that we examined in this study 
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provide opportunities for audio communication. However, in the web-based Adobe Connect 

environment, while the audio communication is mainly under the instructor's control, in the 3D 

VR environment, students can communicate with each other independently from the instructor. 

This advantage of the 3D VR learning environment may have made the sociability process more 

active. In this way, students' collaborative interactions may have strengthened, and their level 

of social presence increased (Jiang & Zhang, 2020), and thus a more favorable sociability 

environment may have been created. Students' perception of sociability regarding the learning 

environment also increases their satisfaction with the environment (Hassanein & Head, 2004), 

minimizing social sociability and loneliness experienced in distance education. The result we 

obtained in this study strengthens the claim that VR is suitable for the sociability of distance 

learners (Edirisingha et al., 2009) and reveals that it is more effective than web-based 

synchronous lessons. A recent meta-analysis determined that VR gives better results in this 

context (Howard & Gutworth, 2020). The relevant meta-analysis concluded that 3D VR 

learning environments are more effective if they are not immersive and not gamified. The fact 

that the VR environment we preferred in this study has similar properties confirms the relevant 

results. Additionally, immersive VR environments with immersive features (e.g., head-

mounted displays) are costly, fragile, and not very suitable for long-term use (Huang et al., 

2016), making the results we have determined regarding the 3D VR environments we 

researched more valuable. 

It is suggested that communication in distance learning environments can only be efficient with 

small groups (Hrastinski et al., 2010). The fact that the groups consisted of an ideal number of 

students in this study shows that a favorable environment for communication was formed. If 

the groups were crowded, it was likely that the appropriate communication environment would 

not be created. Therefore, our results in the context of sociability could also remain weak. 

Synchronous lessons often provide students with the opportunity of asking questions more 

comfortably (Stein et al., 2007; Perbandt et al., 2021) and enable instant feedback to questions. 

However, since students have less time in synchronous discussions, the rate of responding to 

the comments may be low (Stein et al., 2007). Therefore, we did not focus on variables like 

asking questions and feedback in this study. However, in this regard, it is also thought that the 

3D VR environment is more favorable. Considering that such variables may affect motivation 

and the 3D VR environment was more effective in terms of motivation, this study supports this 

idea. Nevertheless, some studies suggest that students' sociability in VR environments also 

contributes to their motivation (Zhou et al., 2011). 

Thirdly, distance learning students' motivations and sociability did not differ by gender. The 

fact that the 3D VR environment offers students the opportunity to express themselves 

comfortably and with different identities (via avatar) may be one reason why there is no 

difference in terms of motivation and sociability variables according to gender. Cho et al. 

(2015) found that gender does not affect social presence. On the other hand, some studies found 

that the effect of VR in the context of trust is higher in women (Ausburn & Ausburn, 2008) and 

that women spend more time communicating and socializing with others in VR environments 

(Guadagno et al., 2011). Also, according to Zhou et al. (2011), women mostly focus on 

activities that increase sociability, such as research, exploring, and shopping in 3D VR 

environments, while men generally focus on making money. Although these results in the 

literature indicate that there may be a difference in behaviors according to gender, they do not 

give us an exact result in terms of sociability. Our study determined that the distance learning 

motivation and sociability levels of the students who experienced the 3D VR environment and 

web-based distance course learning environment did not differ by gender. This result shows 
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there is no need for different applications that increase motivation or sociability specific to men 

or women in synchronous lessons (via 3D VR or web-based). 

Lastly, the devices selected by students while attending distance learning classes also did not 

create any difference in the motivation for sociability and distance learning. In this study, 

students chose to take synchronous distance courses either by computer or tablet. The research 

results pinpointed that participating in distance synchronous lessons using a computer or tablet 

does not differ regarding the level of motivation or sociability. It was expected that the tablet 

would be more portable, convenient, and accessible than the computer, making a difference in 

the measured variables. Mobile devices are more helpful in attending classes anywhere at any 

time. There were no differences that may have been caused by the period when we conducted 

experimental research. In the relevant period, universities stopped their face-to-face education 

and started distance education due to the Covid-19 pandemic. Therefore, the curfews also 

required undergraduate students to attend synchronous lessons from home continuously. Thus, 

the mobile feature of the mobile device may not have much meaning at that time. This situation 

may have caused the motivation and sociability variables not to differ according to the selected 

device. Therefore, it can be said that different studies should further confirm this result. 

The study results, in this regard, showed that 3D VR in higher education makes significant 

contributions in terms of motivation and sociability in synchronous distance courses. In the 

current period, it can be suggested that educators have adopted a digital learning approach and 

that their perception of teaching technologies has changed in a positive sense every day. 

Therefore, higher education institutions should be ready to teach online (Brown et al., 2020). 

In this context, institutions know the most effective learning environments (Hrastinski, 2008b) 

and plan to teach accordingly will make the process more efficient. From this point of view, 

this research has contributed important evidence to the literature. 

Limitations and suggestions 

We believe that this study has some limitations that should be considered in future 

research. 3D VR learning environments can have high potential in the context of both 

sociability and learning motivation. However, it should be noted that VR cannot yet offer 

completely realistic environments (Howard & Gutworth, 2020). Therefore, the importance of 

VR developers to design more realistic VR environments can increase the effectiveness of 

related environments. It is regarded as important that these environments are realistic and allow 

interaction and communication (Yilmaz et al., 2016). In addition, the need to recognize people 

who live, breathe, and learn behind avatars in 3D VR environments reveals that the 

responsibilities of tutors and learners should be taken into account (Salmon, 2009). Having 

users in virtual environments through avatars' eyes can also cause them to feel connected with 

their avatars (Howard & Gutworth, 2020). These features of VR environments can enable 

students to experience a strong sense of presence (Edirisingha et al., 2009). In the 3D VR 

environment, it is also crucial for students to express their emotions along with social 

connections in their satisfaction (Bulu, 2012). In this context, new researches can enable 

educators to get to know 3D VR environments better. 

The inclusion of 3D VR learning environments in distance education programs by higher 

education institutions can improve learning motivation and sociability. In addition, it can 

narrow the gap between theory and practice (Dubovi et al., 2017). It is known that many studies 

have been conducted on the effectiveness of VR in higher education, and it contributes 

significantly to the context of social presence, interaction, communication, sociability, and 
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motivation. Therefore, conducting new research using the method we followed in this study 

and comparing various learning environments experimentally (not with the traditional 

classroom environment) may contribute to the literature. 

In this study, we compared 3D VR with a web-based environment. We focused on distance 

learning motivation and sociability variables. However, we did not aim to determine learning 

objectives. Therefore, it can be investigated whether 3D VR-based or web-based synchronous 

lessons are more effective in academic achievement. Finally, this study was carried out with 

undergraduate students. However, it is thought that such researches need to be done in K12 too. 

Studying 3D VR learning environments in terms of various variables can yield significant 

results. Besides, further research to improve sociability, motivation, academic achievement, or 

engagement in web-based environments is necessary. The reason is that currently, the vast 

majority of distance education programs prefer web-based systems, and it is assumed that these 

systems will be needed for a long time in the future. 

Consequently, although users are represented by avatars in 3D VR environments and can 

establish eye contact, they may be concerned about the "face" (Pojanapunya & 

Jaroenkitboworn, 2011). Therefore, in the future, if VR developers integrate an individual's real 

face into the avatar, the effectiveness and usefulness of the relevant environments may increase 

multiple times. 
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