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This study aimed to reveal pre-service teachers' perceptions of Distance Education Learning Environment
and Community of Inquiry according to gender and their departments and also clarify the relationship
among these two sets. The research was designed according to relational survey research and crosssectional data were collected from 262 volunteer pre-service teachers. In this study, the Distance Education
Learning Environment Survey (DELES) and the Community of Inquiry (CoI) Inventory were implemented
to collect data. In order to investigate whether there were differences among the perceptions of pre-service
teachers according to the sub-dimensions of their DELES and CoI variables, multivariate analysis of
variance was conducted. In addition, Canonical Correlation was performed to investigate the relationship
between the DELES and CoI variable sets in a teacher training institution. The results revealed that female
pre-service teachers exhibited considerably greater teaching presence and cognitive presence scores than
males. However, no significant differences were determined in pre-service teachers' perceptions of
distance teacher education learning environments and the CoI according to their departments. Based on
the results, teaching presence was found a core factor and the perceived social and cognitive presence was
related to mild instructor support, relevant instruction, authentic, active learning, student interaction and
collaboration, and autonomy properties of distance education teacher training classroom environments.
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1. Introduction
Since March 2020, universities have switched to distance learning to meet students' learning
demands due to the pandemic's global impact. However, in almost all countries, the
transformation of the curriculum to distance learning was very rapid, rather than a planned model
to sustain education, and this process was termed emergency remote teaching (Almaiah et al., 2020;
Baran & Alzoubi, 2020; Carrillo & Flores, 2020; Ferri et al., 2020; Hodges et al., 2020; Long et al.,
2021). The courses were conducted online without any face-to-face connection (Arık, 2021; Carrillo
& Flores, 2020; Ferri et al., 2020; Gelles et al., 2020; Hodges et al., 2020; Long et al., 2021). According
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to Hodges et al. (2020), instructors may feel compelled to invent rapid answers in these situations.
However, in distance education learning environments, the organization of courses, and studentteacher interaction are more important because of conducting the teaching-learning process
through technology (Ferri et al., 2020; Garrison et al., 2010; Henderson et al., 2009; Shea et al., 2012;
Snodin, 2013). Almaiah et al. (2020) mentioned course design issues as one of the important
challenges for the successful distance learning process during the pandemic. Similarly, Ferri et al.
(2020) stated learners' lack of engagement and teachers' shortcomings in generating meaning
through sustaining instruction within an online community of inquiry as obstacles related to the
design of instruction during emergency remote teaching.
The concepts such as instructor support, authentic, active, autonomy supportive, and
personally relevant instruction, student-teacher interaction, and student collaboration are related
to distance education learning environments and contribute to the effective distance education
communities called as Community of Inquiry (CoI), which was developed by Garrison et al. (2000).
An assumption underpinning this CoI Model is that an environment should include three core
elements social, cognitive and teaching presence to achieve higher learning (Bangert, 2009; Rubin
et al., 2013; Rourke & Kanuka, 2009; Swan et al., 2009). Instructors and course designers need to
understand the perceptions of learners in distance education learning environments and how these
perceptions influence the perceived community to create deep and meaningful learning
experiences (Lim & Richardson, 2020). The study conducted by Louder (2011) investigated
different variables of distance education learning environments and the alignment of these
variables with the CoI framework, which was shown in Figure 1.
Figure 1
The alignment of DELES and CoI Variables

Note. Adapted from Louder (2011) p. 26.

Anderson et al. (2001) stressed the active existence, intervention, and facilitation of teachers to
achieve effective and fruitful instruction related to ‘teaching presence’. According to Figure 1,
teaching presence which begins even before the courses commence as teachers act as instructional
designers and is related to instructor support. Teachers plan the instruction, including organizing
the aims and goals to be employed, content, instructional procedures, evaluation, time, etc.,
facilitate and guide the teaching-learning process to attain outcomes that are significant for
learners and rewarding educationally (Anderson et al., 2001; Arbaugh & Hwang, 2006; Shea et al.,
2010). Garrison et al. (2000) stated that teaching presence is generally perceived as the role and
function of the instructor, although it may be shared with learners. Aldridge et al. (2013) stated
that teachers’ relationships with learners are integral to their success and the creation of
collaborative learning environments. As stated by Chou and Liu (2005), teachers are expected to
facilitate learning by designing personally relevant and active courses, which encourage learners
to participate in various tasks and discussions. In this sense, Baran and Alzoubi (2020) included
short instructor videos with learners to establish a teaching presence in an effective online
community of inquiry. Carrillo and Flores (2020) also emphasized the instructor's facilitation of
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both the instruction and evaluation processes, as well as the provision of timely, constructive, and
detailed feedback at various phases of the learning process. The instructor’s presence in the
classroom is favourably associated to overall student performance in distant education learning
environments, according to the study conducted by Mullen and Tallent-Runnels (2006). In
addition, teaching presence is reflected during evaluation process by integrating various online
evaluation methods such as self-assessment, authentic assessments, portfolios, and collaborative
peer assessments besides traditional methods of assessing students, such as examinations and
quizzes (Palloff & Pratt, 2009).
In distance education classes, social interaction is limited by time and access, but there is a need
for effective social interactions and a sense of presence in distance education classes (Palloff &
Pratt, 1999). In distance education settings, participants can become a part of a social milieu by
expressing their ideas, views, values, and feelings about course topics (Swan et al., 2009).
Moreover, starting communication, asking questions, answering them, expressions of praise and
appreciation, calling one by his/her name, salutations, mutual awareness and mutual exchange of
information are some of the indicators of social presence in distance education classes (Diaz et al,
2010; Shea et al., 2010; Traphagan et al., 2010). These are also the signs of interaction and collaboration
among learners and they were stated as some of the necessary components of thriving distance
education environments (Bian, et al., 2018; Knight & Brame, 2018; Walker & Fraser, 2005) and
related to ‘social presence’ dimension of CoI. In the literature, it was stated that if student
interaction and collaboration property of the classroom environment is emphasized, the cognitive
and affective outcomes of learners become more favorable (Abeysekera & Dawson, 2015). In this
way, as displayed by Carlon et al. (2012), learners can express themselves better, discuss easily,
think in-depth and inquire critically, which are the properties of the ‘cognitive presence’ of the CoI
model.
Garrison et al. (2000) defined cognitive presence as the construction of meaning through
reflection, discourse, and critical thinking. In the existence of cognitive presence, learners feel
puzzled as a result of an experience or a problem. Then, they search for information to
comprehend the situation or problem (Akyol et al., 2009; Arbaugh, 2007). Following these steps,
learners begin to relate concepts with each other critically and propose hypotheses, exchange
information, suggest alternative ideas, brainstorm on concepts, assertions, find evidence and
elaborate on concepts and hypotheses (Akyol et al., 2009; Bangert, 2009; Stein, et al., 2007).
These cognitive processes require learners to take responsibility for their learning and control of
their learning process related to the student autonomy property of the classroom environment, as
shown in Figure 1. By shifting instruction from traditional to distance education, the flexibility of a
technology-rich learning environment, such as planning when, how much, and where to study,
transforms the responsibility of learning to learners (Arık, 2021; Chou & Liu, 2005; Gelles et al.,
2020; Smith, 2000; Vonderwell et al., 2007). Moreover, as the signs of cognitive presence, the
learning community passes through compelling learning experiences through summarizing
common ideas, making some of the conflicting ideas and misconceptions clear to arrive at a
consensus, adding information from different sources, and providing feedback (Arbaugh &
Hwang, 2006; Garrison et al., 2010; Shea et al., 2005; Shea et al., 2010; Traphagan et al., 2010). It was
stated that if instructors support autonomy, by changing the curriculum and assessment and
effectively interacting with students, learners are likely to value the task and experience positive
feelings related to courses (Gelles et al., 2020). Hence, they are more likely to show behavioral and
cognitive engagement considerably (Assor et al., 2002). It can be seen that the presence of teachers
might also be related to perceived cognitive presence, which should be investigated in teacher
training distance education classes.
According to Figure 1, the personal relevancy dimension of the distance education learning
environment is related to the cognitive presence, which is about relating the content of the course
with the personal experiences of learners. Also, it is about applying what has been learned in
courses outside of the classroom to the lives of learners (Aldridge et al., 2013) and was stated as
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one of the most vital determinants of course satisfaction (Ke & Kwak, 2013). This property is
related reasonably to the active and authentic learning properties of the distance education classroom
environment. Authentic learning requires course designers to include real-life experiences,
including ill-defined problems, investigation for an extended period using multiple sources and
perspectives, collaboration, reflection, interdisciplinary perspective, an integrated assessment,
which is not merely summative but is woven into the tasks in the learning process (Herrington et
al., 2004; Huang, 2002; Reeves et al., 2002; Roman, et al., 2020). It can be inferred that personal
relevancy and authentic learning are related to active learning as it involves students’ calculating,
discussing, creating, solving real-life problems, connecting concepts, etc. which is different from
being passive receivers of knowledge (Lombardi, 2007) and leads to positive results in terms of
student outcomes (Puzziferro & Shelton, 2008). By taking part in learning tasks actively, learners
feel that they are being accepted, valued, and guided during discussions, and evaluate the distance
education learning environments positively, which also contribute to the social presence.
Long et al. (2021) looked at how students' views of learning settings changed before and after
moving to remote teaching. Students reported a statistically significant decrease in student
cohesion, instructor support, involvement, and task orientation characteristics, which should be
investigated in Turkish teacher education settings. Arık (2021) discovered that university students
were undecided about distance education learning environments, i.e., whether they were qualified
or not, in terms of providing teacher support, enabling student interaction and collaboration,
addressing personal relevance, supporting authentic, active learning, student autonomy, and
providing a favourable community. As the proper distance education environment perceptions
lead to better student outcomes such as achievement, learning motivation, confidence in solving
questions and attitudes (Bian et al. 2018; Fraser, 1998), the inclusion of various variables at the
same study and viewing the distance education teacher training environments with a finer lens is
one of the difference and the significance of this study. Moreover, by understanding distance
education learning environments and the online community, instructors and course designers can
benefit from findings while designing distance education courses after the post pandemic period.
Also, through this research, how these distance education environment variables impacted
perceived CoI in distance teacher education learning environments is revealed and it is hoped that
the research contributes to the overall literature on distance teacher education learning
environments and the CoI model.
Moreover, it was stated that gender inequalities yielded a diverse range of results in distance
learning environments (Ashong & Commander, 2012; Cai, Fan & Du, 2017; Korlat et al., 2021; Lau
et al., 2020; Nistor, 2013; Yu, 2021). Males had higher favorable attitudes regarding technology use
than females, according to Cai et al. (2017). While female graduate students in Psychology and
Educational Sciences had more consistent engagement, male students had more steady positive
attitudes regarding distance learning (Nistor, 2013). Furthermore, females demonstrated stronger
self-regulation and confidence in their metacognitive abilities in distance learning contexts, used
several strategies to manage their learning, and completed tasks successfully (Alghamdi et al.,
2020). Males could use more learning strategies and have better technical skills than females. Girls
had stronger perceived teacher support and learning engagement than boys, according to Korlat et
al. (2021), although there were no significant gender differences in digital learning competency
beliefs among Austrian secondary school students. Furthermore, Ashong and Commander (2012)
found that females have more positive attitudes toward online learning than males, particularly in
terms of teacher support, student interaction and collaboration, personal relevance, authentic
learning, and student autonomy. On the other hand, Yu (2021) discovered that gender had no
significant influence on the outcomes of undergraduate and postgraduate students. Furthermore,
Lau et al. (2020) found no significant variations in CoI dimensions between male and female
engineering and business students. As can be seen, the impact of gender on distance learning
contexts is debatable, necessitating further research in teacher education settings.
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Furthermore, there has been little research into how learners' departments affect instructional
outcomes in distance education learning contexts (Rizvia et al., 2019). The levels of students'
perceived social, cognitive, and teaching presence were found to be insignificant among
participants from soft-pure, soft-applied, hard-pure, and hard-applied disciplinary areas,
according to Lim and Richardson (2020); however, teaching presence was perceived to be the
highest, followed by cognitive and social presence. Students mostly tend to consider social
presence as being less important than cognitive and teaching presence. In Israel's Open University
course forums, Gorsky et al. (2010) discovered that active participation of learners in submitting
posts in science forums was substantially higher than in humanities forums. The humanities forum
had a higher level of social presence, whereas the science forum had a higher level of cognitive
presence. According to Arbaugh et al. (2010), students in education, who were followed by
students in the health department, had greater cognitive presence scores than students in pure
disciplines such as physics, mathematics, and social studies. Previous studies have shown that
departmental distinctions can have a major impact on students' perceptions of distance education
learning environments necessitating more research from a broader range of academic disciplines.
This study aimed to reveal the perceptions of pre-service teachers about distance education
learning environment variables (instructor support, student interaction and collaboration, personal
relevance, authentic learning, active learning, and student autonomy) and Community of Inquiry
variables (teaching, social and cognitive presence) and clarify the relations between these two sets.
In terms of the aim of the study, the following research questions were sought:
1. Are there gender differences in the Distance Education Learning Environment and
Community of Inquiry perceptions of pre-service teachers?
2. Are there departmental differences in the Distance Education Learning Environment and
Community of Inquiry perceptions of pre-service teachers?
3. What is the relationship between Distance Education Learning Environment Variables and
Community of Inquiry Variables perceived by pre-service teachers?

2. Method
2.1. Research Design
A relational survey research design was adopted for the study as it aimed to reveal the current
perceptions of pre-service teachers about distance education teacher training learning
environments and community of inquiry and the degree of relationships between these two
variables sets (Cohen et al., 2007; Fraenkel & Wallen, 2009).
2.2. Sample
This study included volunteer first, second, and third year pre-service teachers enrolled at a state
university in Turkey in the 2020-2021 education year. All the pre-service teachers who participated
in the research took distance education courses for at least one semester. Although pre-service
teachers were expected to continue synchronous courses weekly; however, there were no
obligations. As the seniors did not attend to synchronous courses regularly, but listened to the
subjects from live course records, they might not reflect the distance education learning
environments thoroughly. For this reason, they were not included in the study. In this study,
cross-sectional data were collected from 262 volunteer pre-service teachers and, among them, 195
(74.4 %) were female and 67 (25.6 %) were male. The distribution of pre-service teachers across
their departments can be seen in Table 1.
2.3. Instruments
In this study, the Community of Inquiry (CoI) Inventory and the Distance Education Learning
Environment Survey (DELES) were implemented to collect data. The Distance Education Learning
Environment Survey (DELES) was developed by Walker and Fraser (2005) and includes six
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Table 1
The distribution of pre-service teachers according to their departments
Departments
Classroom Teaching
Elementary School Mathematics Teaching
Guidance and Psychological Counselling
Science and Technology Teaching
Social Sciences Teaching
Turkish Language Teaching
Total

48

f
44
24
56
31
45
62
262

%
16.8
9.2
21.4
11.8
17.2
23.7
100

psychosocial scales (‘Instructor Support’, ‘Student Interaction and Collaboration’, ‘Personal
Relevance’, ‘Authentic Learning’, ‘Active Learning’ and ‘Learner Autonomy’) with 34 items. The
alpha reliability coefficient of the DELES scales ranged from .75 to .95 (Walker & Fraser, 2005). The
DELES was adapted to the Turkish higher education context by Ozkok et al. (2009) with 595 postsecondary students in 2005–2006. The number of items, sample items and reliability coefficient for
each scale were shown in Appendix 1. Cronbach’s alpha coefficient for each adapted scale ranged
from .64 to .84, with an overall reliability estimate of .93 for 34-items. For the current study,
Cronbach’s alpha coefficient for each scale ranged from .62 to .90.
Arbaugh et al. (2008) developed the CoI Inventory, which was adapted into Turkish by
Ozturk (2012). The inventory's validity and reliability were tested with 140 Computer Education
and Instructional Technology Teaching students who had prior online or blended learning
experience. The CoI inventory is composed of three factors with 34 items. In this study, the factor
structure of the CoI was confirmed through Confirmatory Factor Analysis (CFA). The CFA was
conducted using Lisrel 8.7. In the current data set, CFA proposed the following model fit indices:
𝜒 2 (𝑑𝑓 = 552) = 1381.94, 𝑝 < .000. The value of 𝜒 2 /𝑑𝑓 = 2.50 (𝑝 < .000) is less than 3 which
indicates good fitting statistics (Hair et al., 2014). Since it was significant, other goodness of fit
indices were checked. Root Mean Square Error of Approximation-RMSEA= . 079, Comparative Fit
Index-CFI= . 95, Normed Fit Index-NFI= .93, Non-Normed Fit Index-NNFI= . 95, Incremental Fit
Index-IFI= . 95, and Relative Fit Index-RFI= .93, which showed acceptable values for the model fit
indices as they are .90 (Hair et al., 2014; Tabachnick & Fidell, 2007). The reliability coefficient for
teaching presence is 𝛼 = 93; social presence 𝛼 = 84; cognitive presence 𝛼 = 91.
2.4. Data Collection Procedures
After obtaining necessary permissions, scales were implemented to volunteer pre-service teachers
enrolled at a state university in Turkey in the 2020-2021 education year. Before the implementation
of scales, pre-service teachers were informed about the purpose of the study and the fact that their
information would only be used for research purposes by the researcher and their answers would
be kept confidential. They had the right to withdraw from the study at any time they wanted. The
researcher was available online during the implementation of scales to answer any possible
questions. The administration of the instruments was conducted online and took approximately 25
minutes.
2.5. Data Analysis
In order to answer the first and second research questions and investigate the effects of gender and
department, on DELES and CoI variables separate Multivariate Analysis of Variance (MANOVA)
was conducted after checking the assumptions (Tabachnick & Fidell, 2007). In this sense,
univariate and multivariate normality, homogeneity of variances and homogeneity of the
covariance assumptions were checked (Tabachnick & Fidell, 2007). The skewness and kurtosis
values were between -1 and +1 (Field, 2009) and the Levene’s test for homogeneity of variances
was not significant. Also, the Box’s M test was checked for homogeneity of the covariance
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assumption and reported. The statistical significance level was set at .05. Moreover, before
interpreting univariate analysis, Bonferroni correction was conducted by dividing the alpha value
by the number of dependent variables (.05/9 = .0044) in order to keep strict type 1 error control
(Field, 2009; Hair et al., 2014).
In this study, simple correlations were evaluated according to Cohen (1988) criteria. In terms of
magnitude of effect sizes, correlation coefficients in the order of .10 are ‘small’, those of .30 are
‘medium’, and those of .50 are ‘large’. In addition, Canonical Correlation was performed to
investigate the relationship between the DELES variables and CoI variables. The purpose of
canonical correlation analysis is to examine the relationships between two variable sets consisting
of more than one variable and reveal to what extent the independent variable set can explain the
dependent variable set (Tabachnick & Fidell, 2007). In other words, numerous dependent variables
are predicted from various independent variables (Hair et al., 2014). Therefore, canonical
correlation analysis prevents the increase in type I error (Tabachnick & Fidell, 2007).
The assumptions of canonical correlation were checked and reported before the study. The
assumption of multicollinearity was checked in this study. In this context, the variables should not
be too correlated with each other. Checking the simple correlations, none of the correlations were
above .90 (Tabachnick & Fidell, 2007). Also, the variance inflation factor (VIF) values were less
than 10 and the tolerance values were greater than 0.2. It has been determined that there is no
multi-collinearity problem (Field, 2009).
According to Hair (et al., 2014), small sample sizes may obscure any meaningful relationship;
hence, there should be at least 10 observations per variable (Hair et al., 2014; Tabachnick & Fidell,
2007). Since there are nine variables, the sample size (𝑛 = 262) is adequate for this study.
Moreover, the absence of outliers, and linearity assumptions of canonical correlation were
checked. While checking for the assumption of multivariate normality, it was seen that this
assumption was violated according to Mardia's test. However, as stated by Hair (et al., 2014), if the
sample size is large, the impact of non-normality might be negligible. After checking the
assumptions, significant canonical variates, canonical loadings, and the redundancy indices were
explained. While deciding the number of reliable canonical variate pairs in the data set, canonical
correlations greater than .30 were interpreted (Hair et al., 2014).

3. Results
Before answering research questions, descriptive results about the perceptions of pre-service
teachers about DELES variables according to gender and department were presented in Table 2.
Table 2
Mean scores and standard deviations of DELES variables in terms of gender and department
Student
Instructor
Personal
Authentic
Active
Group*
Interaction and
support
Relevancy
Learning
Learning
Collaboration
M
SD
M
SD
M
SD
M
SD
M
SD
Female
4.53 .48
3.31
.94 4.12 .88
3.89
.58
4.18
.48
Male
4.35 .61
3.47
.95 4.06 .58
3.83
.73
4.16
.57
Class
4.46 .49
3.29
1.02 4.23 .53
3.91
.62
4.31
.44
Math
4.52 .49
3.31
.87 3.88 .61
3.79
.57
3.89
.49
PDR
4.48 .42
3.05
.99 4.07 .53
3.80
.62
4.17
.46
Science
4.52 .47
3.65
.84 4.10 .60
4.01
.51
4.16
.48
Social
4.46 .62
3.23
.89 4.11 .54
3.88
.54
4.22
.52
Turkish
4.48 .60
3.61
.89 4.12 .66
3.86
.76
4.16
.58

Student
Autonomy
M
4.31
4.21
4.29
4.19
4.21
4.32
4.36
4.32

SD
.51
.51
.54
.47
.54
.56
.43
.51

Note: * PDR-Guidance and Psychological Counselling; Math-Elementary School Mathematics Teaching; ClassElementary Education Classroom Teaching; Turkish-Turkish Language Teaching; Social-Social Sciences Teaching;
Science-Science and Technology Teaching.
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According to the results of descriptive statistics as shown in Table 2, female and male preservice teachers perceived the distance education classroom environment almost at similar levels,
while females obtained slightly higher mean scores than males according to all dimensions of the
distance education environment except student interaction and collaboration. Also, pre-service
teachers perceived the classroom environment at almost similar levels according to their
departments. The pre-service teachers who were in elementary school mathematics teaching
(M = 4.52, SD = .49) and Science and Technology Teaching (M = 4.52, SD = .47) departments
perceived instructor support higher than those in other departments. Also, pre-service teachers
who were in science and technology teaching department perceived student interaction and
collaboration M = 3.65 (SD = .84) and authentic learning dimensions M = 4.01 (SD = .51) higher
than other departments. The personal relevancy M = 4.23 (SD = .53) dimension was perceived
higher by the classroom teaching department than by other departments. Finally, pre-service
teachers who were in Social Sciences Teaching departments perceived student autonomy M = 4.36
(SD = .43) higher than other departments, which was followed by Turkish Language Teaching
M = 4.32 (SD = .51) and Science and Technology Teaching M = 4.32 (SD = .56) departments.
The descriptive results about the perceptions of pre-service teachers about CoI variables
according to gender and department were presented in Table 3.
Table 3
Mean scores and standard deviations of CoI variables in terms of gender and department
Group*
Teaching Presence
Social Presence
Cognitive Presence
M
SD
M
SD
M
SD
Female
4.46
.47
3.50
.65
4.13
.54
Male
4.16
.54
3.46
.64
3.92
.47
Classroom
4.37
.45
3.43
.41
4.00
.53
Math
4.27
.56
3.35
.46
4.17
.58
PDR
4.34
.56
3.35
.45
4.00
.58
Science
4.42
.43
3.54
.49
4.09
.52
Social
4.32
.53
3.53
.34
4.02
.42
Turkish
4.50
.49
3.64
.49
4.20
.55
Note: * PDR-Guidance and Psychological Counselling; Math-Elementary School Mathematics Teaching; ClassElementary Education Classroom Teaching; Turkish-Turkish Language Teaching; Social-Social Sciences Teaching;
Science-Science and Technology Teaching

Descriptive statistics as demonstrated in Table 3 shows that female pre-service teachers
perceived the CoI dimensions a little higher than males. Also, the community of inquiry
perceptions of pre-service teachers did not differ much according to their departments. The preservice teachers who were in Turkish-Turkish Language Teaching department perceived teaching
presence M = 4.50 (SD = .49), social presence M = 3.64 (SD = .49) and cognitive presence M = 4.20
(SD = .55) dimensions higher than in other departments.
In order to answer the first research question and investigate whether there were gender
differences among the perceptions of pre-service teachers according to DELES and CoI variables,
MANOVA was conducted. According to the MANOVA results, the value of Box’s M = 83.31 and
𝐹 (45, 53421.70) = 1.75, 𝑝 = .00. Since this test is significant, Pillai’s Trace test results were
interpreted (Hair et. al., 2014). Pillai’s Trace test was significant (Pillai’s Trace = .10) and gender
had a significant effect on dependent variables 𝐹 (9, 252) = 3.25, 𝑝 < .00.
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Personal Relevancy

Authentic Learning

Active Learning

Student Autonomy

Teaching Presence

Social Presence

Cognitive Presence

3.25*

Student Interaction
and Collaboration

Gender

Instructor support

Variable

Table 4
Multivariate and univariate analyses of DELES and CoI variables in terms of gender
MANOVA
ANOVA
𝐹(9, 252)
𝐹(1, 260)

6.19

1.52

.43

.47

.04

2.15

18.78**

.15

8.33**

Note. *𝑝 < .05. **𝑝 < .0044

After checking the multivariate results of MANOVA, univariate analyses were also interpreted
after conducting Bonferroni correction by dividing the alpha value by the number of dependent
variables (.05/9 = .0044) to hold tight Type I error control. According to separate univariate
ANOVAs on the DELES and CoI variables, it was seen that gender had significant effects on both
teaching and cognitive presence as shown in Table 4. In other words, female pre-service teachers
had significantly higher teaching presence scores 𝐹 (1, 260) = 18.78, 𝑝 < .0044 and cognitive
presence scores 𝐹 (1, 260) = 8.33, 𝑝 < .0044 than males.
In order to answer the second research question and investigate whether there were
departmental differences among the perceptions of pre-service teachers according to DELES and
CoI variables, MANOVA was conducted. MANOVA revealed the value of Box’s M = 323.43 and
𝐹 (225, 51940.52) = 1.29, 𝑝 = .00. Pillai’s Trace test results were interpreted (Hair et. al., 2014).
Using Pillai’s trace (Pillai’s Trace = .27), there was a significant effect of department on the DELES
and CoI variables together 𝐹 (45, 1260) = 1.59, 𝑝 < .00. However, separate univariate ANOVAs
on the DELES and CoI variables revealed a non-significant effect of the department after
conducting Bonferroni correction. In other words, being in any department had no significant
effect on pre-service teachers’ perception of each distance education classroom environment
dimensions: instructor support 𝐹 (5, 256) = .09, 𝑝 = .99; student interaction and collaboration
𝐹 (5, 256) = 3.04 𝑝 = .01; personal relevancy F (5, 256) = 1.20, 𝑝 = .31; authentic learning
𝐹 (5, 256) = .57, 𝑝 = .72; active learning F (5, 256) = 2.30, 𝑝 = .05; student autonomy
𝐹 (5, 256), = .69, 𝑝 = .63 and community of inquiry variables: teaching presence
𝐹 (5, 256) = 1.15, 𝑝 = .34; social presence 𝐹 (5, 256) = 1.61, 𝑝 = .16; cognitive presence
𝐹 (5, 256) = 1.38, 𝑝 = .23. The multivariate and univariate analyses for DELES and CoI variables
in terms of the department were shown in Table 5.

Note. *𝑝 < .05.

Personal Relevancy

Authentic Learning

Active Learning

Student Autonomy

Teaching Presence

Social Presence

Cognitive Presence

1.59*

Student Interaction
and Collaboration

Department

Instructor support

Variable

Table 5
Multivariate and univariate analyses of DELES and CoI variables in terms of department
MANOVA
ANOVA
𝐹(45,1260)
𝐹(5, 256)

.09

3.04

1.20

.57

2.30

.69

1.15

1.61

1.38
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In order to answer the third research question, canonical correlation analysis was conducted.
First of all, simple correlations were revealed. According to Table 6, the highest correlation
(𝑟 = .66) was both between personal relevancy and authentic learning of the distance education
classroom environment and teaching and cognitive presence dimensions of CoI. It can be inferred
that as pre-service teachers perceived the instruction as personally relevant, they thought that it is
authentic in this distance education teacher training classroom environment. It can be seen that the
perceived relevancy of instruction (𝑟 = .52) and perceived authentic learning (𝑟 = .51) were related
to cognitive presence. Also, instructor support through the design of proper instruction,
motivating pre-service teachers, providing feedback, correcting misconceptions, etc. is related to
the cognitive presence (𝑟 = .52) and teaching presence (𝑟 = .65). In addition, as pre-service
teachers perceived the teaching presence (𝑟 = .66) high, they also perceived the cognitive presence
higher. Moreover, the student interaction and collaboration dimension is related to the perceived
social presence (𝑟 = .44), the perceived social presence is related to the perceived teaching presence
dimension (𝑟 = .46).
Table 6
Correlations among DELES and CoI Variables
(1)
Instructor Support (1)
Student Interaction and
Collaboration (2)
Personal Relevancy (3)
Authentic Learning (4)
Active Learning (5)
Student Autonomy (6)
Teaching Presence (7)
Social Presence (8)
Cognitive Presence (9)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

1
.66**
.38**
.35**
.38**
.33**
.52**

1
.37**
.31**
.39**
.39**
.51**

1
.63**
.26**
.18**
.28**

1
.33**
.20**
.35**

1
.46**
.66**

1
.60**

1

1
.20**

1

.35**
.24**
.22**
.30**
.65**
.37**
.52**

.39**
.43**
.14*
.11
.26**
.44**
.39**

Note. * p< .05, ** p< .01

In this study, there are six variables for the first set of variables and there are three variables for
the second set of variables. Since there are three levels of the second set, this analysis yielded three
variate pairs within the canonical structure. In this study, as shown in Table 7, only the first two
functions were found meaningful, i.e. canonical correlation was greater than .30. The first
solution’s correlation loading value was meaningful, 𝑟𝑐 = .75 (56% overlapping variance). Also,
Wilk’s test results were checked to see if the models were significant or not. Accordingly, it was
obtained that the first model was significant, Wilks’s 𝜆 = 0.37, 𝐹(18, 718) = 16.98, 𝑝 < .00. The
second model was also meaningful, 𝑟𝑐 = .33 (10.9% overlapping variance) and in Wilk’s test
results, Wilks’s 𝜆 = 0.85, 𝐹(10, 510) = 4.47, 𝑝 < .00.
As the canonical loadings greater than .30 were determined as meaningful correlations (Hair et.
al., 2014) presented in Table 7, concerning the first canonical function, the variables “instructor
support (𝑟𝑐 = −.85)”, “student interaction and collaboration (𝑟𝑐 = −.52)”, “personal relevance”
(𝑟𝑐 = −.65), “authentic learning (𝑟𝑐 = −.66)”, “active learning (𝑟𝑐 = −.39)”, “student autonomy
(𝑟𝑐 = −.48)” in the “Distance Education Learning Environments” set was significantly correlated
with the variables “teaching presence (𝑟𝑐 = −.90)”, “social presence (𝑟𝑐 = −.68)” and “cognitive
presence (𝑟𝑐 = −.90)” in the Community of Inquiry variable set.
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Table 7
Correlations and standardized canonical coefficients, percentages of variance and redundancies between
DELES variables and CoI variables
First variate
Second variate
Canonical
Canonical
Canonical
Canonical
Loadings
Correlation
Loadings
Correlation
coefficient
coefficient
DELES variables
Instructor support
-.85*
-.66
.46*
.68
Student interaction/
-.52*
-.20
-.77*
-.76
collaboration
Personal relevance
-.65*
-.09
-.30*
-.14
Authentic learning
-.66*
-.32
-.42*
-.17
Active learning
-.39*
.04
-.02
.04
Student autonomy
-.48*
-.16
.05
.01
Percent of variance
.37
.17
Redundancy
.21
.02
Community of Inquiry variables
Teaching Presence
-.90*
-.53
.41*
1.09
Social Presence
-.68*
-.17
-.57*
-.75
Cognitive Presence
-.90*
-.45
-.26
-.52
Percent of variance
.70
.18
Redundancy
.40
.02
Canonical Correlation
.75
.33
Note. *Meaningful correlations over .30.

As for the correlations of the variables in the second solution, the variables instructor support
(𝑟𝑐 = .46), student interaction collaboration (𝑟𝑐 = −.77), personal relevance (𝑟𝑐 = −.30), authentic
learning (𝑟𝑐 = −.42) in Distance Education Learning Environments set were significantly correlated
with the variables teaching presence (𝑟𝑐 = .41) and social presence (𝑟𝑐 = −.57) in the Community
of Inquiry variables set. However, the variable cognitive presence (𝑟𝑐 = −.26) was not
meaningfully correlated with any of the Distance Education Learning Environments variables.
Also, the variables active learning (𝑟𝑐 = −.02), student autonomy (𝑟𝑐 = −.05) were not
meaningfully related to any Community of Inquiry variables meaningfully in the second solution.
In terms of the percentage of the variance explained; in the first solution, 37% of the variance in
“Distance Education Learning Environments” set was explained by its own canonical variables,
while 21% of the variance in the Community of Inquiry Framework set was explained by the
Distance Education Learning Environments set as well. Again, in the first solution, 70% of the
variance in the Community of Inquiry Framework set was explained by its own canonical
variables, while .40% of the variance in the “Distance Education Learning Environments” set
(opposite set) was accounted for by the “Community of Inquiry” variables.
In the second solution, 17% of the variance in the Distance Education Learning Environments
set was explained by its own canonical variables, while 2% of the variance in the opposite set was
accounted for by the DELES variables. Again, in the second solution model, 18% of the variance in
the Community of Inquiry set was explained by its own canonical variables and 2% of the variance
in the opposite (DELES variables) set was accounted for by the canonical variables of the CoI set.

4. Discussion
In this study, pre-service teachers' perceptions of distance education learning environment and
community of inquiry variables, as well as the relationships between these variables, were
investigated. Female pre-service teachers exhibited considerably greater teaching presence and
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cognitive presence scores than males in the current study. In a study similar to this one, Lim and
Richardson (2020) showed that while teaching presence was perceived as the highest, all students
tended to evaluate social presence as less than cognitive and teaching presence. In the study
conducted by Long et al. (2021), teaching faculty students also mentioned the difficulty of
completing group work and communicating with others during the pandemic. Furthermore,
according to Louder (2011), undergraduate and graduate students placed less emphasis on active,
authentic learning, engagement, and collaboration in distance education environments. It may be
argued that in these distance teacher education contexts, student engagement and collaboration,
which lead to social presence, were insufficient by corroborating the literature (Ferri et al., 2020;
Lim & Richardson, 2020). According to previous studies, females were shown to be more
communication-oriented in an online setting, wanting engagement with others (Tsai & Tsai, 2010);
however, female pre-service teachers in the current study rated the teaching presence and
cognitive presence dimensions of distance education learning environments significantly higher.
Similar to the current study, females had more positive perceptions of online learning than males,
according to Ashong and Commander (2012), particularly in terms of teacher assistance, student
interaction and collaboration, personal relevance, authentic learning, and student autonomy. In
other words, females were more positive about their instructors assisting them when they needed
it, providing timely feedback, designing personally relevant and authentic activities, making
connections with real-life experiences, participating in tasks and discussions to solve real-world
problems, initiate ideas, and make their own decisions.
In this study, there were no significant differences in pre-service teachers' perceptions of
distance teacher education learning environments and the CoI based on their departments, which
corroborates the literature (Lau et al., 2020; Lim & Richardson, 2020). By contradicting the findings
of the study, according to Arbaugh et al. (2010), those in soft-applied disciplines (such as allied
health and education) have greater cognitive presence scores than students in pure disciplines
(such as mathematics, science, and social studies). Higher positive perceptions of pre-service
teachers in science teaching department albeit it is not significant, may be connected with the
nature of the discipline, similar to the finding of Gorsky et al. (2010). Many actual real-life
problems and authentic activities are included in science courses, which necessitate teacher
assistance and peer interaction to complete assignments based on problem-solving through
interpersonal student-instructor and student-student interactions as also stressed in the study
conducted by Roman et al. (2020). On the other hand, Social Sciences Teaching departments
perceived student autonomy higher than other departments, as also revealed by Gorsky et al.
(2010), since the evaluation in humanities courses commonly did not require tasks that were
dependent on problem solving and the assistance of an instructor or peers intensively, as it does in
science subjects. Moreover, Gorsky et al. (2010) investigated the levels of CoI in discussion boards.
However, in the current study, the overall perceptions of pre-service teachers’ DELES and CoI
perceptions were investigated. The variations in results could be due to differences in the
disciplinary areas and intended learning activities as also stated by Lim and Richardson (2020).
This study revealed that pre-service teachers obtained the highest score for instructor support,
which was followed by the student autonomy dimension and the lowest score at the student
interaction and collaboration dimension. In other words, while instructor support had a stronger
influence on pre-service teachers in this distance teacher education community, student interaction
and collaboration dimension had a weak influence. Furthermore, they rated teaching presence as
the highest, while social presence was rated as the lowest. This finding corroborates Mullen and
Tallent-Runnels (2006) that college students engaged in the self-directed learning process to a
higher extent and did not rank interaction with peers and active learning as the preferred method
for learning in distance education classes. It can be inferred that perceived instructor support due
to the design of instruction, organization of learning activities, online discussions, and direct
instruction in the distance learning environments resulted in higher levels. Instructor support,
according to Aldridge et al. (2013), promotes learners to be courageous and confident in tackling
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new challenges, taking risks in their learning, and working on and completing tough tasks, which
in turn related to the learner autonomy dimension of distant learning. In other words, teaching
presence assisted learners in accomplishing personally relevant, meaningful and authentic
educational tasks, which also back up the literature (Anderson et al., 2001; Roman et al., 2020;
Snodin, 2013).
As revealed in the first canonical solution, the DELES variables were positively correlated with
the Community of Inquiry variable set. In other words, as the level of perceived CoI increased,
pre-service teachers perceived the distance teacher education learning environments positively.
Also, teaching presence was found a core factor in determining learning outcomes which
corroborates the literature (Garrison & Arbaugh, 2007; Mullen & Tallent-Runnels, 2006; Wu et al.,
2017). The reason for this result could be that instructors contributed to distance teacher
training learning environments positively by providing instant feedback, necessary corrections in
online synchronous and asynchronous discussions, summarizing common themes, clarifying
misconceptions and some conflicting ideas, and adding information from various sources which
corroborates the literature (Arbaugh & Hwang, 2006; Garrison et al., 2010; Shea et al, 2005; Shea et
al., 2010; Traphagan et al., 2010). Similarly, Garrison and Kanuka (2004) stated that if online
instruction is ineffective, one of the reasons might be the inappropriate design, insufficient
facilitation, and support of the instructor. In addition, by corroborating the canonical solutions of
the current study, according to Louder (2011), cognitive presence was influenced more by teacher
support, personal relevance, and autonomy than by active and authentic learning, cooperation,
and engagement. Smith (2000) discovered that student autonomy led to the development of skills,
knowledge, and attitudes, allowing them to create knowledge with greater freedom. Also, Shea
and Bidjerano (2009) revealed that 70% of the variance in the cognitive presence perceived by
online students could be predicted based on instructor support and social presence.
Furthermore, the instructor support is positively related to the perceived social presence, which
might have stemmed from the contribution of online course activities to student interaction and
collaboration. Also, in this distance teacher education learning environment, perceived active
learning was related to both social presence through student interaction, and collaboration and
cognitive presence since pre-service teachers involved in various meaningful online tasks and
discussions as also stated by Garrison and Akyol (2015). Similarly, Shea et al. (2010) explained that
social presence improved as a function of instructor support and was found to mediate the
development of cognitive presence. However, the current study revealed that after a level, as preservice teachers perceived higher teaching presence, they perceived less social presence and vice
versa according to the second canonical solution.
According to the second solution, social presence was correlated with the teaching presence in a
negative way. In other words, as instructor support increased in the second solution, teaching
presence increased as well; however, as instructor support increased, social presence decreased.
Furthermore, it was also revealed in the second solution that as the perceived student interaction
and collaboration, personal relevance, and authentic learning increased, perceived social presence
increased as well but teaching presence decreased. It might be inferred that as perceived instructor
support increased, perceived teaching, social and cognitive presences increased to a certain level;
however, intense instructor presence affected social presence negatively. The reason for this result
might be that due to the intense presence of the instructor, and if the role of instructors was
reflected mostly as knowledge transferor rather than being the facilitator of instruction as also
stated by Carrillo and Flores (2020), pre-service teachers might perceive the interaction and
collaboration among themselves less and the instruction heavily traditional, which in turn might
have affected perceived personal relevance and authentic learning negatively, and decreased the
perceived social presence as also stated by Roman et al. (2020). On the contrary, when learners
perceived the interaction and collaboration among themselves as higher, the type of instruction
being active, personally relevant, and authentic, they perceived increased social presence. It might
be summarized that the perceived social and cognitive presence was related to mild instructor
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support, relevant instruction, authentic, active learning, student interaction and collaboration, and
autonomy properties of the classroom environment.

5. Conclusion and Limitations
The study revealed that female pre-service teachers exhibited considerably greater teaching
presence and cognitive presence scores than males. Also, there were no significant differences in
pre-service teachers' perceptions of distance education learning environments and the CoI based
on pre-service teachers' departments. In this study, pre-service teachers obtained the highest score
for instructor support, which was followed by the student autonomy dimension and the lowest
score at the student interaction and collaboration dimension. It can be stated that while instructor
support had a stronger influence on pre-service teachers, the student interaction and collaboration
dimension had a weak influence in this distance teacher education community. Moreover, among
the CoI factors, perceived teaching presence was the highest, whereas social presence was the
lowest. The findings of this study might provide useful data for teacher educators to design their
curriculum and instruction for the post Covid-19 education and blended courses. In the present
study, important results were achieved within some limitations.
First of all, this study was limited to the data obtained from first, second, and third year preservice teachers studying in six different departments of a state university in Turkey. Because preservice teachers studying at a private institution or taking graduate courses covering more
advanced topics may have different perceptions, the findings of this study should be carefully
extrapolated to other circumstances. Additional research should be conducted using data acquired
from other contexts and people from diverse departments. In addition, participants from each
department were disproportionate. For instance, in the Elementary School Mathematics Teaching
department, only 24 pre-service teachers were volunteer to take part in the study, which might
have affected the power of analysis. Hence, future research should collect proportionate data from
different departments. Also, this study was limited to the data collected through DELES and CoI
scales online since it was not possible to reach pre-service teachers face-to-face in this emergency
situation or collect extensive qualitative data. The current study explored the pre-service teachers'
perceptions of the distance education learning environment and CoI based on gender and
department. Further research might investigate them according to different criteria, such as being
a self-directed learner, competence beliefs in using technology, engagement, motivation, etc.
Finally, in this study, the DELES and CoI scales were implemented at the end of the semester.
However, as the distance education learning environment perception of pre-service teachers might
change over time, further research might investigate them over time.

6. Educational Implications
According to the findings of the study, for effective instruction, pre-service teachers should be
provided with strong instructor support by incorporating effective online course design, feedback
on assignments, regular interactions between the faculty and pre-service teachers, and adequate
and relevant responses to their questions about coursework and materials. The social presence
dimension is weak in these distance education learning environments. It might be suggested that if
teachers design online courses by including active learning opportunities such as peer learning
sessions, group discussions and asynchronous forum discussions to improve interpersonal
interactions, in this way, teaching presence through course design might increase the perceived
cognitive and social presence.
This study revealed that personal relevance, authentic learning and student autonomy
dimensions of distance education teacher training learning environments were significantly related
to the dimensions of CoI. For this reason, it might be suggested that instruction should be designed
as personally relevant and as authentic as possible, as well as support student autonomy by
incorporating various opportunities for the same instructional goals, such as meaningful
dialogues, case studies, role-playing exercises, collaborative group studies and internships.
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Moreover, instructors might provide flexible due dates, different alternatives for assessment,
choice for learning tasks and assignments, and option to participate synchronous or asynchronous
sections. Also, it might be suggested that instructors should consider the relevance of instruction,
which is important to increase motivation, and engagement in academic activities, which in turn
contribute to cognitive presence. In this regard, instructors should explain how learning tasks
contribute to learners' personal goals, and incorporate real-world applications or examples so that
the content discussed in class translates to the real world and allows learners to see how the
subject matter relates into their lives outside of the classroom. Finally, because the study found
that instructors play an important role in effective distance education courses, universities may
organize training programs for instructors to improve their awareness and knowledge of how to
use distance learning systems, such as course management systems or software relevant to their
courses, which affect the effectiveness of distance learning environments and learner outcomes
positively.
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Appendix 1. The number of items, sample items and the reliability of scales
Instrument

Community of
Inquiry
Inventory (CoI)

Scale

Number of
Items

Teaching
Presence

13

Social Presence

9

Cognitive
12
Presence
Instructor
8
support
Student
Interaction and
6
Distance
Collaboration
Education
Personal
Learning
7
Relevance
Environment
Authentic
Survey (DELES)
5
Learning
Active Learning
3
Student
5
Autonomy
Note. *Cronbach’s alpha for the adapted version

Sample Items
The instructor provided feedback that helped me
understand my strengths and weaknesses
relative to the course's goals and objectives.
I felt comfortable participating in the course
discussions.
Online discussions were valuable in helping me
appreciate different perspectives.
The instructor responds promptly to my
questions.

𝛼*
.92
.88
.75
.81

I discuss my ideas with other students.

.84

I apply my everyday experiences in class.

.82

I work on assignments that deal with real-world
information.
I solve my own problems.
I work during times that I find convenient

.80
.64
.83

