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The evaluation of collaborative synchronous learning 
environment within the framework of interaction and 
community of inquiry: An experimental study   
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This study aims to investigate a collaborative synchronous learning environment in terms of students‟ 
community of inquiry perceptions (cognitive, social, and teaching presences) and interaction levels. This 
quantitative study was conducted with the participation of fifty-nine freshmen (twenty-nine in the control 
group and thirty in the experimental group) in the department of Information Technologies at a 
university. The study lasted nine weeks, including two weeks of data collection and seven weeks of 
implementation procedure. After the implementation, the Community of Inquiry Scale and the Online 
Course Interaction Level Determination Scale were administered to the participants. The results revealed 
that co-operative synchronous learning experiences positively influenced students‟ community of inquiry 
perceptions and interaction levels in the experimental group. Further results and implications are 
discussed at the end.     

Keywords: Collaborative learning; Community of inquiry; Interaction; Synchronous online course 

Article History: Submitted 13 January 2020; Revised 11 April 2021; Published online 17 May 2021 

1. Introduction

Online learning environments are often used in addition to face-to-face learning environments (Al 
Mamun et al., 2020) in order to help students to achieve required skills (Tareef, 2014). Specifically, 
online learning environments emerged as the best alternative to on-site education to meet 
students‟ educational needs during the COVID-19 pandemic process (Ishak et al., 2020; Sun et al., 
2020). Considering its major role in the continuation of educational activities during the pandemic, 
there is a need to conduct research in order to increase its effectiveness. Recently conducted 
studies could be considered as a reflection of this need (Adarkwah, 2021; Aguilera-Hermida, 2020; 
Almaiah et al., 2020; Burke & Dempsey, 2020; Butler-Henderson & Crawford, 2020; Deshmukh, 
2020; Shire et al., 2020). As Cheng and Chau (2016) suggest, one of the limitations that negatively 
affect the quality of online education is interaction problem. 
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Interaction is considered as a major limitation for online learning environments (Anderson, 
2003). Cheng and Chau (2016) consider it as a factor that facilitates the learning process and 
increases students‟ performance in this process. Related studies reveal that the level of interaction 
significantly affects the success of online learning environments (Hawkins et al., 2013; Ji, Park, Jo, 
& Lim, 2016). Studies reporting that the interaction level was not at the desired level in online 
learning environments (Al-Musharraf & Alkhattabi, 2016;  Turgut & Karal, 2015; Zhang et al., 2018) 
imply the necessity of more research to determine how to improve it in those environments 
(Owusu-Agyeman & Larbi-Siaw, 2018). In addition, it is thought that interaction problems will 
affect the online learning process more, especially in emergency remote education, which students 
and teachers across the world have shifted to. One of the underlying reasons is that students and 
teachers have had little or no experience and/or knowledge regarding online learning until they 
are forced to become a part of it due to the pandemic. According to a UNESCO report (2020), this 
problem was not an unexpected situation considering that around 92% of students all over the 
world shifted to emergency remote education urgently.  

Effective use of technology in online learning environments may result in more interaction 
between teachers and students, as well as in more collaboration among students (Bower, 2019; 
Gonzalez et al., 2020; Ku et al., 2013; Petronzi & Petronzi, 2020). Blasco-Arcas et al. (2013) report a 
positive association between students‟ interaction and active learning, which also results in higher 
learning performance. An increase in interaction between teachers and students results in an 
increase in students‟ perceptions towards learning (Paswan & Young, 2002) and satisfaction (Lee, 
Srinivasan et al., 2011). Within this context, through the use of pedagogical approaches, with the 
support of the adaptable communication and interaction capacity of online environments 
(Anderson, 2008), improvements can be achieved in many dimensions affecting the success of 
online learning, such as academic achievement, perceived learning, and satisfaction. However, 
when adopting a pedagogical approach in online learning environments, computer and 
communication technologies should be considered as tools in applying the approach and 
instructional design (Arenas, 2015). However, optimum benefit can be achieved by determining 
the most appropriate approach suitable for using these tools. Today, many synchronous online 
learning platforms have effective features to share audio, video, file, and the whiteboard. Those 
platforms are updated regularly in order to keep up with the needs of users. One critical update is 
the breakout room that enables teachers to create small groups for discussions. In each breakout 
room, students can share video, audio, file, and screen in order to work collaboratively. Through 
interaction, these breakout rooms may be an effective tool for teachers to employ a collaborative 
learning approach.  With collaboration, students can interact with other students in order to solve 
problems they cannot solve individually (Grau & Whitebread, 2012) and to develop higher-order 
thinking skills (Oliveira et al., 2011). Collaboration is widely-used in both face-to-face and online 
learning environments as it enables students to work in small groups and to construct knowledge 
together (Fischer et al., 2007; Liu & Tsai, 2008).    

Studies generally examine the effectiveness of online learning in terms of academic performance 
(Lee & Lee, 2008), students‟ satisfaction (Heo & Han, 2003; Ozkan & Koseler, 2009), perceived 
learning (Eom & Ashill, 2016), and so on. Specifically, Garrison et al. (2001) provide a community 
of inquiry model, a methodological guide to design, ease, and evaluate the effectiveness of the 
online learning process. In the model, its effectiveness is evaluated based on students‟ cognitive, 
social, and teaching presence perceptions. The community of inquiry model is being used to 
evaluate the online learning environments, which have been rapidly spreading all over the world. 
Researchers from different countries report its effectiveness in predicting students‟ experiences in 
online environments and their satisfaction levels (Joo et al., 2011; Lee et al., 2020; Maddrell et al., 
2017; Mills et al., 2016).  

Recent studies examined emergency remote education, which has been in practice due to the 
pandemic, to find solutions to the problems encountered. Specifically, such studies generally 
focused on the evaluation of emergency remote education (Al Lily et al., 2020), students‟ and 
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teachers‟ adaptation problems (Mishra et al., 2020), students‟ perceptions concerning video-based 
learning (Pal & Patra, 2020), their affective needs (Kaplan-Rakowski, 2020), and their scientific self-
efficacy and cognitive anxiety (Yang et al., 2020). Our study focuses on the perceptions of 
interaction and community of inquiry in distance education given that these are the issues that 
have not been examined in detail yet. Interaction is accepted as an important limitation in distance 
education (Anderson, 2003; Cheng & Chau, 2016) and significantly affects the success of online 
learning environments (Ji et al., 2016). Besides, Owusu-Agyeman and Larbi-Siaw (2018) indicate 
that there is a need for studies to increase the level of interaction in online learning environments. 
The study examines collaborative synchronous learning environment (CSLE) within the 
community of inquiry framework. Thus, the effects of CSLE on students' social, cognitive and 
instructional levels were investigated. Considering that using the perceptions of the community of 
inquiry is an effective approach in predicting the success of the online learning environment and 
student satisfaction (Lee et al., 2020; Maddrell et al., 2017), it is thought that the obtained research 
results will contribute to the literature. Thus, the aim of the study is to examine collaborative 
synchronous learning environment within the framework of interaction and community of 
inquiry. The following research questions are addressed:  

 Is there a significant difference between the experimental and control groups in terms of the 
community of inquiry model features, including cognitive, social, and teaching presence? 

 Is there a significant difference between the experimental and control groups in terms of 
interaction levels? 

1.1. Literature Review 

1.1.1. Collaborative learning 

Collaborative learning is an effective method that enables students to work in small groups in 
order to achieve a common goal (Liu & Tsai, 2008; Prince, 2004). In comparison to individual 
learning, collaborative learning supports students‟ comprehension skills, their participation in the 
learning process, creative problem-solving skills, socialization, and language development 
(Tomcho & Foels, 2012). The formation of groups is a critical process in effective collaborative 
learning environment (Chan et al., 2010). The number of group members and the interaction 
among them are critical factors that directly influence the effectiveness of collaborative learning 
(Chen & Kuo, 2019). Specifically, Moreno et al. (2012) state that having effective groups in 
collaborative learning provides a high level of interaction between group members and is 
important to achieve desired learning outcomes. There are three frequently-used methods in group 
formation; random grouping, determination of group members by teachers, and determination of 
group members by students (Chan et al., 2010; Hilton & Phillips, 2010; Huxham & Land, 2000). 
Homogeneity between groups and heterogeneity within groups are expected in group formation 
(Moreno et al., 2012; Scheurell, 2010). On the other hand, certain disadvantages of collaborative 
learning exist regarding group work. For example, Alfonseca and her colleagues (2006) state that 
placing strong emphasis on group formation might negatively affect learning. Although 
heterogeneity among individuals is desired within groups, this may also cause cognitive, 
motivational, and emotional conflict among group members (Järvelä & Järvenoja, 2011; Järvelä et 
al., 2008).   

Due to technological developments, various synchronous and asynchronous tools are used in 
online learning environments. Since they enable group-work and support cooperation, 
coordination, and interaction (Ornellas & Muñoz Carril, 2014), they are preferred in collaborative 
learning environments. However, along with these tools, effective guidance and support is 
required for the success of the learning process (Kopp et al., 2012). Additionally, Remond and Lock 
(2006) discuss seven components of online collaborative learning (see Figure 1).  
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Figure 1 
Online collaborative learning framework (Redmond & Lock, 2006) 

 

As can be seen in the figure, each component in the framework includes an action. These 
components aim to provide effective learning experiences by guiding the learning process in 
collaborative online learning environments. Redmond and Lock (2006) explain these components 
as follows:  

 Fostering social presence: Feeling connected to or realistic in online discussion 

 Developing and maintaining teaching presence: Designing and implementing teaching 
strategies for learning experiences 

 Exploring cognitive presence: Designing and implementing activities and strategies for critical 
thinking 

 Creating and sustaining a learning community: Learning how to communicate and collaborate 
in order to support learning 

 Scaffolding learning: Designing activities to encourage deep learning  

 Participating in critical discourse: Integration of different perspectives on prior knowledge to 
generate new knowledge  

 Knowledge in action: Creating, problem-solving and acting 

1.1.2. Interaction in online learning environments  

As in face-to-face education, interaction is a critical factor affecting learning (Anderson, 2003; Lou 
et al., 2006). Through a meta-analysis conducted by Bernard and his colleagues (2009) of seventy-
four empirical studies, a positive effect of interaction on learning was reported. In 1989, Moore 
labeled three types of interaction as learner-learner, learner-instructor, and learner-content 
interactions. Since then, new interaction types (e.g., instructor-content interaction) were added to 
Moore‟s categorization (Anderson & Garrison, 1998; Hillman et al., 1994) but we will only use the 
original three-partite categorization. The first one of them, learner-learner interaction, refers to the 
interaction among students working individually or in small groups (Moore, 1989). In particular, 
audio and video communication tools that are integrated into the online learning environments 
increase learner-learner interaction. The second one, learner-instructor interaction is also accepted 
to be critical in order to maintain students‟ interest towards courses at a high level, to motivate 
them, and to keep them active in the learning process. In online learning environments, many 
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synchronous and asynchronous tools are used to enable learner-instructor interaction. The last 
interaction type in Moore‟s categorization is learner-content interaction, which refers to students‟ 
interaction with content that causes changes in the students‟ cognitive structures or perspectives 
(Moore, 1989). Each interaction type complements each other. Therefore, for more effective online 
learning, all types of interaction must occur at a certain level (Ji et al., 2016; Hawkins et al., 2013). 

1.1.3. Community of inquiry 

The community of inquiry framework provides an integrated perspective of constructivist 
approaches in terms of learning and the mediation of technologies (Garrison et al., 2001). In the 
community of inquiry model, the quality of educational experience depends on cognitive, social, 
and teaching presence, and each of these presence types represents only one dimension of 
educational experience (Szeto, 2015). Although studies reveal that three presence entities do not 
have an equal role in the learning process (Akyol & Garrison, 2011; Kozan & Richardson, 2014), 
Garrison (2011) state that all three are required for learning. Garrison and his colleagues (1999) 
consider these entities to be interconnected to each other, as shown in Figure 2 below.  

Figure 2 
Community of inquiry model (Garrison et al., 1999) 

 

As Figure 2 represents, community of inquiry has three entities connected to each other in an 
online learning environment. Garrison and his colleagues (1999) describe these entities as follows: 

 Social presence: students‟ ability to represent themselves as real people in an online 
community. 

 Cognitive presence: the conceptualization of a problem, the communication with others to 
discover knowledge about the problem, the construction of meaning from acquired 
information, and the solution of the problem with a consensus.  

 Teaching presence: the design, facilitation, and orientation of cognitive and social assets in 
order to achieve meaningful and useful learning outcomes.  

2. Method 

In this study, a quasi-experimental research design is employed in order to determine students‟ 
perceptions towards the community of inquiry in terms of cognitive, social, and teaching presence 
as well as their interaction levels. 
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2.1. Participants and Context 

The participants of the study consisted of fifth-nine freshmen from two classrooms at a university 
located in the eastern part of Turkey. All students registered a course entitled Information 
Technologies, which is a mandatory course for freshmen. The study lasted for nine weeks, from 
October to December, 2020. The data was collected during the first and last weeks of the study. 
McMillan and Schumacher (2010) state that the experimental and control groups have to have 
similar characteristics if they are not identified randomly. In the study, the two questionnaires 
were not administered at the beginning of the study, since the items in the questionnaires 
concerned activities conducted in online courses. An example item is, „Learning activities helped 
me to write down explanations and solutions‟. Therefore, in order to determine whether the 
groups had similar characteristics, different variables were considered. First, since the participants 
were freshman from two different classrooms in the same major, their university entrance exam 
scores were similar. Second, certain demographic information regarding the participants was 
compared with the results revealing that the students in both groups had similar characteristics. 
Table 1 provides demographic information about the participants.  

Table 1 
Demographic information about the participants 

  Classroom A Classroom B 

Age 18-19 20 16 

20-21 9 10 

21+ - 4 

Experience in computer use for 
educational purposes 

1-2 year 22 24 

3-4 year 7 6 

Experience in distance education Yes 8 10 

No 21 20 

Experience in synchronous 
online courses 

Yes 11 10 

No 18 20 

Third, at the beginning of the study, the interaction anxiousness levels and communication skills of 
the students were examined. The rationale for this examination is that since the study focuses on the 
interaction and community of inquiry perceptions (cognitive, social, and teaching presence) in 
collaborative online learning environments, the similarity of the groups is considered to be 
important in terms of these two variables. As the data was normally distributed, an independent 
samples t-test was conducted to examine the interaction anxiousness levels and communication 
skills of the groups. The results are provided in Table 2.  

Table 2 
Independent samples t-test results for the interaction anxiousness scores and communication skills scores 
Dependent Variable Groups N Mean SD df t p 

Interaction 
Anxiousness 

Classroom A 29 41.36 11.43 57 -1.080 .285 

Classroom B 30 44.68 12.20 

Communication Skills Classroom A 29 105.73 9.87 57 1.176 .244 

Classroom B 30 102.68 10.01 
 

According to the results, no significant difference was observed between students in Classrooms A 
and B in terms of interaction anxiousness (                    ) and communication skills 
(                     ) scores. These results imply that the students in both classrooms had 
similar characteristics. Therefore, while Classroom A was assigned as the control group, 
Classroom B was assigned as the experimental group randomly. 
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For this particular study, a course entitled „Information Technologies‟ was chosen. In order to 
design activities for the experimental group, seven objectives were determined. A list of the 
objectives is given in Table 3. 

Table 3 
Identified Objectives 

Objective No Objective 

1 Knows the basic concepts related to computer systems and the operating system.  

2 Knows the functions of computer hardware components.  

3 Knows Windows operating system and configures setup settings.  

4 Knows the Internet and how to search for information via the Internet.  

5 Creates text files, writes formulas, and creates tables using the MS Word 
application and makes changes in the program and document properties.  

6 Creates workbooks and cell formulas, adds formulas using the MS Excel 
application and makes changes in the program and Workbook properties. 

7 Creates presentations using the MS PowerPoint application, organizes slides, and 
uses features, such as adding animations and designs, and makes changes in the 
program and presentation properties. 

 
2.2. Data Collection Tools 

2.2.1. Demographic information form 

A demographic information form was developed by the researchers in order to obtain the 
participants‟ demographic information. The participants were asked to report their age and 
experience in computer use for educational purposes, distance education, and the synchronous 
online course. The form was completed at the beginning of the implementation by all of the 
participants.  

2.2.2. Interaction anxiousness scale 

The scale, developed by Coşkun (2009), is a five-point Likert type. It consists of fifteen items with 
one factor. There were five reversed-coded items. The Cronbach‟s alpha value was calculated as 
.91. A minimum of 15 and a maximum of 75 scores can be obtained from the scale. The obtained 
results are interpreted as the higher the score obtained from the scale is, the higher the interaction 
anxiousness level is. 

2.2.3. Communication skills scale 

In order to measure the participants‟ communication skills, a questionnaire developed by Korkut 
Owen and Bugay (2014) was used. The scale is a five-point Likert type with twenty-five items. It 
has four factors; communication principles and basic skills, self-expression, effective listening and 
non-verbal communication, and willingness to communicate. The Cronbach‟s alpha values for the 
whole scale and its factors were calculated as .79, .72 .64, .71, and .88, respectively. The scores of 25-
125 are obtained from the scale, and getting a high score indicates that stronger communication 
skills are.   

2.2.4. Online course interaction level determination scale 

In order to examine the participants‟ online course interaction levels, a questionnaire developed by 
Karaman (2015) was used. The five-point Likert type scale consists of twenty-five items with four 
factors; student, instructor, content, and presentation type. The Cronbach‟s alpha values for the 
whole scale and its factors were calculated as .89, .92, .68, .66, .46, and .89, respectively. A 
minimum of 14 and a maximum of 70 scores in four dimensions can be obtained from the scale. It 
is interpreted as the higher the score obtained from the scale is, the higher the rate of live online 
class interaction is. 
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2.2.5. Community of inquiry scale 

In order to evaluate the online learning environment at the end of the implementation, the 
community of inquiry scale was used. The scale was developed by Arbaugh and his colleagues 
(2008) and translated into Turkish by Öztürk (2012). The four-point Likert type scale consists of 
thirty-four items with three factors; teaching presence (item 1 to 13), social presence (item 14-22), 
and cognitive presence (item 23-34). The Cronbach‟s alpha values for the whole scale and its 
factors were calculated as .97, .92, .88, and .75, respectively. The scores of 34-136 from 34 items are 
obtained from the scale. As well as each dimension is evaluated within itself, evaluation can also 
be carried out on the total score.  

2.3. Implementation Procedure 

The activities were held in synchronous online settings for both the control and experimental 
groups. While activities related to the objectives were designed based on a collaborative learning 
approach for the experimental group, no intervention was adopted in the control group. The Zoom 
application with its audio, video, content share, and other features was used in both groups. The 
implementation took nine weeks in total; two weeks for the data collection and seven weeks for 
the implementation. The implementation process is shown in Figure 3.  

Figure 3 
Experimental procedure 

 

As can be seen in Figure 3, the interaction anxiousness scale and the communication skills scale 
were administered in the first week of the study in order to determine whether the groups had 
similar characteristics. After ensuring similarity in characteristics, the groups were randomly 
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assigned as the control and the experimental. Before the implementation process, the aim of the 
course and the objectives were introduced to the students in both groups. In collaborative learning 
environments, students work in groups in order to complete a task (Prince, 2004). For effective 
collaboration, formation of groups (Chan et al., 2010) and communication within groups (Chen & 
Kuo, 2019) are critical. Therefore, both the formation of the groups at the beginning of the 
implementation and interaction throughout the implementation were given additional attention in 
the study. During the formation of the groups, homogeneity between groups and heterogeneity 
within the groups were ensured as Moreno and her colleagues suggest (2012). The gender, 
experience in using computers, communication skills, and communication anxiousnes levels of the 
students were taken into account during the formation of the groups. As a result, six groups of five 
students were formed. Each group was asked to identify a leader among their group members.  

During the implementation, three lessons were designed for each week for both groups with 
each lesson taking approximately thirty minutes. For the experimental group, the instructor 
introduced the related objective in the first lesson of each week. At the beginning of the second 
lesson, students were informed about the activity and then the group members met in the Zoom 
breakout rooms. During the second lesson, the instructor visited each breakout room and provided 
guidance to the groups if needed. In particular, the instructor made sure that the discussions 
concerned the objective of the week and that the group members were active while completing the 
activities. Each group shared their products with the other groups in the third lesson and all of the 
students discussed the products. The instructor‟s role in the third lesson was to guide the students 
in their discussions. The same procedure was followed during the rest of the weeks. An example 
scene from a lesson designed for the experimental group is given in Figure 4. There was no 
intervention program administered to the control group and the instructor used two teaching 
methods; direct instruction and questioning. 

Figure 4 
An example scene from an online lesson of the experimental group 

 

2.4. Data Analysis 

In this study, descriptive and inferential statistics were employed in analyzing the data. The data 
was examined to determine whether it was normally distributed by conducting the Shapiro-Wilk 
Test. Since the data was normally distributed, an independent samples t-test was performed. In 
statistical analysis, the significance level was set at .05. When a significant difference was observed 
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between the groups, effect size (η2) was calculated. Eta-square effect size enables researchers to 
determine the magnitude of the association (Pallant, 2016). The effect size is considered as small, 
medium, and large if η2<.01, <.06, and <.14, respectively (Cohen, 1992). 

3. Results 

The results of this study examining collaborative synchronous learning environments (CSLE) in 
terms of community of inquiry and interaction are presented within the framework of the research 
questions. 

3.1. Community of Inquiry Perceptions 

Based on the first research question, the difference between the experimental and control groups in 
terms of community of inquiry perceptions were investigated. The independent samples t-test 
results are provided in Table 4.  

Table 4 
Independent samples t-test results for community of inquiry perception scores 
Groups N Mean SD df t p η2 

Experimental 30 117.03 11.73 57 2.419 .019 .093 

Control 29 108.72 14.56  

 
A significant difference was observed between the control and experimental groups in terms of 

students‟ community of inquiry perceptions (                    ) in favor of the experimental 
group. The eta square value was calculated as .093. This value implies that CSLE has a medium 
level effect on students‟ community of inquiry perceptions. In order to identify the effect of CSLE 
on social, cognitive, and teaching presence, an independent samples t-test was performed for each 
factor. Table 5 shows the results.  

Table 5 
Independent samples t-test results for social, cognitive, and teaching presence scores  
Dependent 
Variable 

Groups N Mean SD df t p η2 

Social 
Presence 

Experimental 30 26.90 6.17 57 .209 .835 - 
 Control 29 26.59 5.29  

Cognitive 
Presence 

Experimental 30 42.77 3.89 57 4.210 .000 .237 
 Control 29 37.31 5.89  

Teaching 
Presence 

Experimental 30 47.37 3.90 57 2.168 .034 .076 

Control 29 44.83 5.04  

 
There is a significant difference between the control and experimental groups in terms of 

cognitive presence (                    ) and teaching presence (                    ) scores 
in favor of the experimental group. The eta square value was calculated as .237 for the cognitive 
presence scores and .076 for the teaching presence scores. In other words, while CSLE has a large 
effect on students‟ cognitive presence scores, this effect was at a medium level for the teaching 
presence scores. 

3.2. Interaction Level 

The second research question concerned the groups‟ interaction levels. In order to determine 
whether there is a significant difference between groups‟ interaction level scores, an independent 
samples t-test was performed. The analysis results are given in Table 6.  
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Table 6 
Independent samples t-test results for the groups’ interaction level scores 
Groups N Mean SD df t p η2 

Experimental 30 61.03 4.84 57 3.297 .002 .160 

Control 29 56.69 5.27  

The results reveal that there is significant difference between the groups in terms of their 
interaction level scores (t (57) = 3.297; p<.05) in favor of the experimental group. The scores were 
obtained through the online course interaction level determination scale and the eta square value 
was calculated as .160, which refers to a strong effect of CSLE on the students‟ interaction level.  

4. Discussion and Conclusion 

The aim of this study is to examine collaborative synchronous learning environments in terms of 
community of inquiry model and interaction. Within this context, the control and experimental 
groups‟ community of inquiry perceptions were investigated. The results revealed that the 
experimental group had significantly higher perception scores compared to the control group. This 
finding implies that compared with teacher-centered instruction in online synchronous settings, 
CSLE provides a more effective learning experience for students. A collaborative learning 
approach encourages learning through socio-cognitive communication and increases individual 
learning performance (Kwon et al., 2014; Medina & Suthers, 2008; Oakley et al., 2004; Tomcho & 
Foels, 2012). This study reveals a positive effect of collaborative learning in online environments. 
In another study, Ku and his colleagues (2013) found that students gain more knowledge in CSLE 
compared to individual learning. The reason might be that collaborative learning activities enable 
students to think about ideas that they cannot when they are alone (Chi & Wylie, 2014). This may 
also reflect the widespread use of collaborative learning in online learning environments, in 
addition to real classrooms (Fischer et al., 2007; Liu & Tsai, 2008; Özyurt & Özyurt, 2013).  

Among the sub-dimensions of the community of inquiry model, a significant difference was 
observed in students‟ cognitive and teaching presence scores in favor of the experimental group. 
However, no significant difference was observed for the social presence scores of the groups. 
Considering the results of the studies focus on the association between social presence and 
teaching and cognitive presence (Garrison et al., 2010; Kozan & Caskurlu, 2018), this result is 
surprising. A possible explanation is that a number of students did not attend the online courses 
with their cameras turned on due to technical problems, which might have negatively affected 
their social presence perceptions. Although Borup and his colleagues (2012) state that video 
communication cannot replace emotional communication in real classrooms, it is still critical for 
teachers and students to attend the online lessons with cameras on in terms of social presence 
(Pinks et al., 2014). In addition, Garrison et al. (1999) postulate that social presence, that is 
strengthened by a sense of belonging, which develops as a result of students‟ knowing each other 
in person and showing commitment in their social relations, is critical for a group to complete a 
task as a group. Since the participants in the study were freshmen, they did not have a chance to 
meet their classmates in person, only communicating with each other through online courses, 
knew little about each other, and did not have any sharing except for course activities. These might 
have negatively affected their social presence perceptions. Future research must consider factors 
affecting students‟ social presence perception. In addition, empirical studies are needed to examine 
how to increase students‟ social presence through those factors in the context of CSLE.  

Interaction is considered as a critical limitation for online learning environments (Anderson 
2003). This study also examines the effects of CSLE on students‟ interaction levels. The significant 
result is in favor of the experimental group. A number of studies report weak interaction among 
students in environments in which collaborative learning was rarely employed, which resulted in 
negatively affected learning achievement (Garrison et al., 2010; Onrubia & Engel, 2012). Interaction 
increases students‟ motivation and their potential to achieve learning outcomes (Pérez-Mateo & 
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Guitert, 2012). Considering its direct effect on students‟ achievement (Cheng & Chau, 2016; Ji et al., 
2016) and the need for more research to examine how to increase interaction in online settings 
(Owusu-Agyeman & Larbi-Siaw, 2018), interaction is also a critical factor in emergency remote 
education. The reason for this is that development of emergency remote education has the power 
to influence many teachers and students all over the world. In particular, learner-learner 
interaction that is facilitated through technological devices may increase the effectiveness of 
collaborative learning (Blasco-Arcas et al., 2013). Breakout rooms play an important role in 
increasing interaction in group work. The findings of the current study and other studies reveal 
that, in order to increase interaction in online learning environments, the collaborative learning 
approach should be integrated in teaching. Therefore, there is a strong need for empirical studies 
considering various variables, including students‟ motivation and perceived learning, to examine 
the effectiveness of online learning environments. Besides, the enrichment of the curricula to be 
prepared for the distance education with activities which are suitable for cooperation can produce 
effective results in the context of interaction. 

4.1. Limitations and Future Directions 

This study examines CSLE in terms of the community of inquiry model and interaction and 
reported critical findings. However, a number of limitations exist in the study. The first limitation 
concerns the sample of the study. The participants consisted of fifty-nine university freshmen 
students. This study must be replicated with the participation of students who are in their second 
year or higher in order to determine more about their social presence perceptions. This study was 
also limited to the Information Technologies course and the abovementioned objectives. The 
course is generally practice-based; therefore, future studies must consider adapting CSLE into 
different courses to determine its effectiveness. In the study, two scales, the Community of Inquiry 
Scale and the Online Course Interaction Level Determination Scale, were not administered as pre-
tests before the implementation, since their content was related to activities planned to be 
conducted during the implementation process. This might be considered as another limitation in 
determining any similarity between the control and experimental groups. Although certain other 
variables related to demographic information regarding the participants were considered in this 
determination, future research must consider using other questionnaires that can be used as both 
pre-test and post-test.  
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