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Abstract

The aim of this study was to describe the validity and reliability of a Turkish language version of the
Col survey developed by Arbaugh et al. (2008). Data were obtained from 1150 students enrolled in
online courses in various departments in three Turkish state universities. The data were randomly
divided into two parts: the first part was subjected to exploratory factor analysis; the second part
underwent confirmatory factor analysis. A three-factor structure of the Col framework explained
75.28% of the variance in the pattern of relationships among the items using the first split-half sample.
All three presences had high reliabilities (teaching presence=.965, social presence=.953, and cognitive
presence=.972). The three-factor structure of the Col framework with teaching, social, and cognitive
presences confirmed the validity of the Turkish version of the Col survey.
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Examining the Reliability and Validity of a Turkish Version of the
Community of Inquiry Survey

The number of distance education programs established in Turkish universities is increasing
day by day. Currently, there are 183 higher education institutions (112 state universities, 65 foundation
universities, and 6 foundation vocational schools) in Turkey. According to statistical data of the Council
of Higher Education, 98 of them (67 state universities and 31 foundation universities) had distance
education centers servicing 59,282 online learning students during the 2014-2015 academic year
(Yavuzalp, Demirel, Tas, & Canbolat, 2017). To promote in-depth and significant learning in the online
environment, the Community of Inquiry (Col) framework proposed by Garrison, Anderson, & Archer
(2000), identifies the critical conceptual elements required for success, and many studies on distance
learning have thus employed the framework. Additionally, the Col framework has been confirmed by
various studies (e.g., Akyol & Garrison, 2008; Arbaugh, 2007; Arbaugh, et al., 2008; Garrison,
Cleveland-Innes, & Fung, 2004, 2010; Kozan & Richardson, 2014; Yu & Richardson, 2015). The
framework suggests that learning may occur as the result of the interaction among three main elements:
cognitive, social, and teaching presences (Garrison et al., 2000). The elements, categories, and
indicators of the Col framework are shown in Table 1 (Garrison & Anderson, 2003).
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Elements

Categories

Indicators

Cognitive
Presence

Triggering Event

Recognize problem
Sense of puzzlement

Exploration

Divergence
Information exchange
Suggestions
Brainstorming
Intuitive leaps

Integration

Convergence
Synthesis
Solutions

Resolution

Apply
Test
Defend

Social
Presence

Affective

Expression of emotions
Use of humor
Self-disclosure

Open Communication

Continue a thread

Quote from others’ messages

Refer explicitly to others’ messages
Ask questions

Compliment, express appreciation
Express agreement

Cohesive

Vocatives
Addresses or refers to the group using inclusive pronouns
Phatics, salutations

Teaching
Presence

Instructional Design and
Organization

Set curriculum

Design methods

Establish time parameters

Utilize medium effectively

Establish netiquette

Make macro-level comments about course content

Facilitating Discourse

Identify areas of agreement/disagreement
Seek to reach consensus/understanding
Encourage, acknowledge, or reinforce student
contributions

Set climate for learning

Draw in participants, prompting discussion
Assess the efficacy of the process

Direct Instruction

Present content/questions

Focus the discussion on specific issues

Summarize the discussion

Confirm understanding through assessment and
explanatory feedback

Diagnose misconceptions

Inject knowledge from diverse sources, e.g., textbook,
articles, Internet, personal experiences (includes pointers
to resources)

Respond to technical concerns

Table 1. The Elements, Categories, and Indicators of Col Framework
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Cognitive presence—the most challenging type of presence in the Col framework to study and
develop in online courses (Garrison & Arbaugh, 2007)—was defined as “the extent to which learners
are able to construct and confirm meaning through sustained reflection and discourse in a critical
community of inquiry” (Garrison, Anderson, & Archer, 2001, p. 11). Cognitive presence is expressed
as critical thinking and is operationalized via the practical inquiry model (Garrison et al., 2001). The
practical inquiry model, shown in Figure 1, consists of four phases: triggering event, exploration,
integration, and resolution. These elements reflect the critical thinking process thought to contribute to
cognitive presence (Garrison et al., 2001). In this context, cognitive presence is defined as the inquiry
process with problem definition, exploration of relevant content and ideas, integration of those ideas in
a meaningful structure, and testing the usefulness of outcomes directly or indirectly (Garrison, 2006).
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Figure 1. Practical inquiry model

Social presence—the most extensively studied theme among core elements in the Col
framework (Arbaugh, 2007)—is defined as “the ability of learners to project themselves socially and
emotionally in a community of inquiry” (Rourke, Anderson, Garrison, & Archer, 2001, p. 51).
According to Garrison (2009), however, the concept of social presence has, over time, changed from
its original conceptualization. Therefore, Garrison (2009) has updated social presence to mean “the
ability of participants to identify with the community (e.g., course of study), communicate purposefully
in a trusting environment, and develop interpersonal relationships by way of projecting their individual
personalities” (Garrison, 2009, p. 352).

Teaching presence occurs both before and during the course. It is defined as “the design,
facilitation, and direction of cognitive and social processes for the purpose of realizing personally
meaningful and educationally worthwhile learning outcomes” (Anderson, et al., 2001, p. 5). Anderson
et al. (2001) stated that all the participants can contribute to teaching presence in online courses and,
therefore, they preferred to use “teaching presence” rather than “teacher presence.”

According to Garrison et al. (2000), the elements of Col can enhance or inhibit the quality of
educational experience and learning outcomes. Hence, one of the challenges educators face is to
implement Col in the online learning environment. Determining students’ Col perceptions is important
for evaluating educational activities presented by some stakeholders such as course designers, program
administrators, and instructors.
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When studies related to the Col framework were analyzed, it was initially understood that while
Col was examined in qualitative studies (e.g., Anagnostopoulos, Basmadjian, & McCrory, 2005;
Garrison & Cleveland-Innes, 2005; Oriogun, Ravenscroft, & Cook, 2005; Schrire, 2004), the number
of studies in which the three main elements (cognitive, social, and teaching presence) in the model were
analyzed together increased with the development of surveys which provided opportunity for
determining perceptions of Col. Thus, it has become possible to work relatively efficiently in larger
and wider samples and to increase the generalizability of the findings. In this respect, a variety of data
collection tools were developed by researchers (Arbaugh, 2007; Arbaugh et al., 2008; Garrison et al.,
2004). However, a review of the literature suggests that the Col survey developed by Arbaugh et al.
(2008) is widely accepted. The study conducted by Arbaugh et al. (2008) aimed to develop a valid and
reliable Col survey. The generalizability of the studies carried out through a single institution was
limited. In this context in the summer of 2007, 287 graduate students in education and business were
reached in four different institutions in the USA and Canada. In scoring the 34-item survey, a rating
between 0 (Strongly Disagree) and 4 (Strongly Agree) was used. Analyses confirmed the reliability and
validity of Col conceptual framework consisting of cognitive, social, and teaching presences.

While the Arbaugh et al. (2008) study was conducted solely with online students, the reliability
and the validity of this research were also tested with students in blended or online learning
environments (e.g., Arbaugh, Bangert, & Cleveland-Innes, 2010; Bangert, 2009). In the evaluation of
the survey developed in the original study, a rating between 0 (Strongly Disagree) and 4 (Strongly
Agree) was utilized. In other studies, different rating options such as 1-4, 1-5, and 1-6 were used (e.g.,
Arbaugh et al., 2010; Bangert, 2009; Diaz, Swan, Ice, & Kupczynski, 2010; Shea & Bidjerano, 2009).
In addition, some changes were made to the original survey items by different researchers (e.g., Diaz
et al., 2010; Shea & Bidjerano, 2009). In one of these Col survey studies conducted by Shea &
Bidjerano (2009), Arbaugh et al.'s (2008) Col survey was carried out. However, the 12" item (“The
instructor provided feedback that helped me understand my strengths and weaknesses”) was a modified
restatement of the same item in the original survey (“The instructor provided feedback that helped me
understand my strengths and weaknesses regarding the course goals and objectives”). When the items
in the Col survey were examined and shared at https://coi.athabascau.ca/, the interactive web site
designed for sharing and discussing the research related to the Col framework (“Col Survey,” 2015),
the items reflected those used in the Shea and Bidjerano (2009) research.

In another study conducted by Diaz et al. (2010), a Col survey developed by Arbaugh et al.
(2008) was used; however, the 12" item (“The instructor provided feedback that helped me understand
my strengths and weaknesses”) and the 28" item (“Discussing course content with my classmates was
valuable in helping me appreciate different perspectives’) were changed from the original survey. The
results of the study also confirmed the factor structure of the Col framework. Kozan and Richardson
(2014) examined the factor structure of the adapted form of the survey developed by Arbaugh et al.
(2008). In this context, in a study conducted by Diaz et al. (2010), the Col survey was used to determine
students’ perceptions of cognitive, social, and teaching presences. With a high degree of reliability, the
result confirmed a three-factor structure of the Col framework.

In a study on the determination of student perceptions of Col by Olpak, Yagci, & Basarmak
(2016), it was mentioned that the survey developed by Arbaugh et al. (2008) had been adapted into
different languages such as Korean and Arabic (Alaulamie, 2014; Yu & Richardson, 2015) and was
used in different disciplines such as education, business, and health care. In addition, Olpak et al. (2016)
stated that the final draft used in the study conducted by Diaz et al. (2010) could be adapted into
different languages. Therefore, in the scope of the present research, we aimed to adapt the final draft of
the Col survey used in the Diaz et al. study into Turkish.
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Methods
Sample

The study was carried out with 1150 students enrolled in online courses in different departments
and disciplines (education, nursing, business, engineering, science and math, tourism, etc.) at three state
universities in Turkey during the 2015-2016 spring term. Females comprised 60.78% of the participant
sample and 39.22% of the sample was male. The average age of a survey respondent was 19.71; ages
of participants across the sample ranged from 17 to 41.

Data Collection Tools

Data was collected using the Col survey which was developed by Arbaugh et al. (2008) and
used in the study conducted by Diaz et al. (2010). An individual information form (gender, age, and
department etc.) was also used. First, the authors translated the survey into Turkish. Then, two experts
in Turkish provided feedback about the accuracy of the Turkish translation. In response to the feedback,
edits were made, and an expert evaluation form was prepared. This evaluation form was used to gather
expert opinion related to the appropriateness of the items in the Turkish form of the Col survey. The
experts’ evaluations dealt with the appropriateness of the items in terms of scope and Turkish culture;
it utilized a 3-point Likert scale (1=Not appropriate, 2=Moderate, 3=Completely appropriate). An
explanation column was added to each item to encourage the experts to provide additional comments
if necessary. When the data obtained from the seven expert evaluation forms were considered, it was
decided that the items with an item average score of 2.50 or higher would be appropriate to be included
under the relevant factor; the items with an item average score lower than 1.50 would be excluded from
the related factor, and the other items would be corrected according to the recommendations of the
experts. Per the feedback of the experts, the Turkish survey consisting of 34 items was finalized. The
items in the finalized Turkish survey were given to the three English language experts who “back
translated” (a procedure according to which a translator or team of professional translators interpret a
document previously translated into another language back to the original language) the survey items
into English again. After the consistency between Turkish and English forms was confirmed, the study
was conducted.

Data Analysis

The total sample (n=1150) was randomly divided into two equal halves by using the Statistical
Package for the Social Sciences (SPSS, version 20). Exploratory factor analysis (EFA) was performed
on the first sample (n=575) and confirmatory factor analysis (CFA) was performed on the second
sample (n=575). Also, the internal consistency reliability was tested by using Cronbach’s a for each
competency. In such studies, the sample size significantly influences the number of factors that will
arise from the analysis. Various opinions exist about sample size. Kass and Tinsley (1979)
recommended 5 to 10 participants per item; Nunnally (1978) recommended at least 10 or more
respondents per item, and Comrey and Lee (1992) claimed that a sample size of 200 was fair and a
sample size of 300 was good. Based on these figures, it was concluded that the number of participants
in each sample in this study was sufficient.

Results
Exploratory Factor Analysis (EFA)

EFA is a statistical method which is used to increase the reliability of a survey by removing
inappropriate items. The method also identifies the dimensionality of constructs by examining relations
between items and factors when the information of the dimensionality is limited (Netemeyer, Bearden,
& Sharma, 2003). To describe the factor pattern of the Col survey, an EFA was conducted on the 34
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items with varimax rotation using SPSS 20. The Kaiser—-Meyer—Olkin measure confirmed the sampling
adequacy for the analysis, KMO = .983. Bartlett’s Test of Sphericity, ¥2 (561) = 22928.265, p <.000
indicated that correlations between items were sufficiently large for the EFA. Two factors emerged
with an eigenvalue of 1 over 34 items. The contribution of these factors to the total variance is 72.441%.
However, it was decided that the analysis should be repeated with three factors to be consistent with
the number of factors expected in the theoretical structure determined during the development of the
survey.

In the repeated analysis for the three factors, the total contribution of the factors to the total
variance was 27.187% for the first factor, 25.424% for the second factor, and 22.665% for the third
factor. The total contribution of these factors to the variance is 75.277%. The three factors above the 1
eigenvalue are shown in the Scree Plot in Figure 2. The factor pattern and the factor loadings of the
items obtained as the result of the repeated analysis as three factors are given in Table 2. The bold
numbers shown in Table 2 represent the specific Col survey items that comprise each of the three
factors emerging from the exploratory analysis.

Scree Plot
259
20—
O 15
3
~
>
c
Q
2
|.l.|10_
5-
<K&QA
- vVCCCCCCCCCCCCCCCCCOCCCCCCCCCO
Ty Tyt rrrrrrrrrd
12345678 9101112131415161718192021 2223 24 252627 282930 31 3233 34

Component Number

Figure 2. Scree plot for the Turkish version of the Col survey
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Component
1 2 3
Teaching Presence
1. The instructor clearly communicated important course topics. J72 300 .168
2. The instructor clearly communicated important course goals. 798 303 173
3. The instructor provided clear instructions on how to participate in 300 244 230
course learning activities. ) ' '
4. The instructor clearly communicated important due dates/time 741 204 211
frames for learning activities. ) ' '
5. The instructor was helpful in identifying areas of agreement and 306 276 274
disagreement on course topics that helped me to learn. ) ’ ‘
6. The instructor was helpful in guiding the class towards
understanding course topics in a way that helped me clarify my J10 0 349 342
thinking.
7. The instructor helped to keep course participants engaged and 746 325 297
participating in productive dialogue. ) '
8. The instructor helped keep the course participants on task in a way 728 330 357
that helped me to learn. ) ' '
9. The instructor encouraged course participants to explore new 631 363 461
concepts in this course. ) ' '
10. Instructolr actions reinforced the Flevelopment of a sense of 609 338 486
community among course participants.
11. The instructor helped to focus discussion on relevant issues in a way 642 317 493
that helped me to learn.
12. The instructor provided feedback that helped me understand my 608 392 456
strengths and weaknesses.
13. The instructor provided feedback in a timely fashion. S97 382 306
Social Presence
14. Getting to know other course participants gave me a sense of 447 411 546
belonging in the course. ‘ ‘ )
15. I was able to form distinct impressions of some course participants. 349 388 .638
16. Onl.me‘ or Web‘—based communication is an excellent medium for 550 423 667
social interaction.
17. 1 felt comfortable conversing through the online medium. 285 370 721
18. I felt comfortable participating in the course discussions. 335 367 748
19. I felt comfortable interacting with other course participants. 326 352 765
20. I felt comfortable disagreeing with other course participants while 312 4020 7120
still maintaining a sense of trust. ' ' ’
21. I felt that my point of view was acknowledged by other course 346 456 671
participants. ‘ ‘ )
22. Online discussions help me to develop a sense of collaboration. 288 517  .656

Table 2. Col Survey Items and Factor Loadings
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Component
1 2 3
Cognitive Presence
23. Problems posed increased my interest in course issues. 348 .636  .502
24. Course activities piqued my curiosity. 337 685 431
25. 1 felt motivated to explore content related questions. 304 760 388

26. I utilized a variety of information sources to explore problems posed
in this course.

27. Brainstorming and finding relevant information helped me resolve
content related questions.

28. Discussing course content with my classmates was valuable in
helping me appreciate different perspectives.

29. Combining new information helped me answer questions raised in
course activities.

30. Learning activities helped me construct explanations/solutions. 442 694 378

31. Reflection on course content and discussions helped me understand

L 423 708 390

fundamental concepts in this class.

32. I can describe ways to test and apply the knowledge created in this
course.

33. I have developed solutions to course problems that can be applied in
practice.

34. I can apply the knowledge created in this course to my work or
other non-class related activities.

315 738 342

331 735 396

296 .651 479

448 708 355

437 658 385

388  .672 410

390 .664 324

Table 2 (cont). Col Survey Items and Factor Loadings

Reliability Analysis

An item analysis was conducted to test the reliability of each presence as well as the overall
Col survey. Cronbach’s a yielded internal consistencies equal to .965 for teaching presence, .953
for social presence, and .972 for cognitive presence. In addition, Cronbach’s a for the instrument
overall was .984. According to Blunch (2008), if the a value is over .70, it shows the internal
consistency is acceptable and if the a value is over .90, the internal consistency is excellent. In this
context, the a values of the Turkish Col survey are excellent.

Confirmatory Factor Analysis (CFA)

Following the EFA, a CFA was conducted. The CFA tests whether a previously defined
and constrained structure is confirmed as a model. The CFA is also used to confirm a conceptual
structure or model (Maruyama, 1998). In this context, the CFA is used for predictive validity (Floyd
& Widaman, 1995; Kline, 2005) and is useful for the development, regulation, and re-examination
of measurement tools (Floyd & Widaman, 1995).

The CFA was conducted on the second subsample (n=575) using Lisrel 8.80 to test the
stability and reproducibility of the three-factor Col model produced by the EFA. Fit indices were
calculated for the three-factor model. However, since the appropriateness and effectiveness of
indices depend on sample size, estimation procedure, model complexity, and/or violation of the
underlying assumptions of multivariate normality and variable independence, no clear consensus
emerged regarding model fit (Byrne, 2010). However, Root Mean Square Error of Approximation
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(RMSEA), the Comparative Fit Index (CFI) and the Non-Normed Fit Index (NNFI) values provide
optimal information by benefitting from the studies made by the different researchers in the study
conducted by Bangert (2009). When fit indices are calculated as the result of CFA with the limit
values, CFI and NNFI values have excellent conformity, RMSEA values have weak conformity,
and x2/df values do not have good conformity (x2 = 2968.10, df = 524, p = .00, RMSEA = .090,
CFI = .98, NNFI = .98).

When we consider the modification indices related to the analysis results, a considerable
relationship can be determined between the error covariance of item 17 and item 16 in the social
presence factor and between item 1 and item 2 in the teaching presence factor. Considering roughly
the same measurement of properties, one might consider subtracting an item from the item pairs.
However, in accordance with the experts’ opinions, it was decided that it would be more
appropriate to examine the structure examined with EFA for validity by adding the high error
correlations observed between the items into the model.

When the fit indices calculated in the second CFA result are compared with the limit values,
CFI and NNFI values demonstrate excellent conformity; RMSEA values have weak conformity,
and y2/df values have conformity at an intermediate level (y2 =2539.14, df =522, p=.00, RMSEA
=.082, CFI=.99, NNFI =.99). When the other fit indices are compared with the limit values, Root
Mean Square Residual (RMR) values indicate a good fit while Standardized RMR and Incremental
Fit Index (IFI) values indicate a perfect fit (RMR = .063, SRMR = .039, IFI = .99). The obtained t
values for the factor loadings ranged from 19.74 to 26.86, which indicate that all items were
significant at p <.001. When the results related to the CFA given in Figure 3 were examined, the
factor loadings of the items ranged from 0.72 to 0.88. Finally, the results of the CFA confirmed
that the model fit between the proposed model and the observed data is excellent.
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Figure 3. Col survey instrument CFA results
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Discussion

The purpose of this research was to test the validity and reliability of a Turkish version of
the Col survey. Participants’ responses were analyzed using EFA to identify the underlying
dimensions assessed by the Col survey; CFA was used to test the fit of the hypothesized model
against the model predicted to exist in the population. Results from the EFA identified two—rather
than three—factors for the Col survey. When EFA is repeated with three factors to be convenient
with the Col model, all items were loaded significantly. The three factor model identified by the
EFA was then subjected to a CFA with a second subsample of participants. When the modification
indices related to the analysis results are examined, there is a strong relationship between the error
covariance of two each items involved in teaching presence and social presence factors. It was
decided that it would be appropriate to test the high error correlations observed between the pair of
items by adding them to the model; the results of the second CFA confirm that the model is a good
fit. Cronbach’s a values calculated for the Turkish form change between .95 and .97. Cronbach’s
a value calculated for the whole survey is .98. As in the original and Turkish versions of the Col
survey, there are 34 items in total: 13 of them related to teaching presence, 9 items related to social
presence and 12 items related to cognitive presence. Regarding many analyses of the Col survey,
the Cronbach’s a values calculated for internal consistency in Arbaugh et al. (2008), Diaz et al.
(2010), Kozan & Richardson (2014) and the Turkish version of the Col survey are given in
Table 3.

Arbaugh et al. Diaz et al. Kozan & Turkish Form
(2008) (2010) Richardson (2014)
Teaching Presence .94 .96 .96 .96
Social Presence 91 92 91 95
Cognitive Presence .95 .95 .94 .97

Table 3. Cronbach’s a Values of the Col Survey Factors

When the results of the current study are compared to other studies in which the Col survey
was translated into other languages, the Col survey developed by Arbaugh et al. (2008) emerges
as the most suitable for a Turkish language translation. The results of factor analysis in an Arabic
adaptation study conducted by Alaulamie (2014) showed that items were loaded appropriately in
the expected factors. Only the 24" item in the instrument had a cross-loading issue. Therefore, it
was suggested that this item could be dropped in future studies or new validity and reliabilty studies
could be conducted. In another study conducted by Yu & Richardson (2015), the adaptation of a
Korean language survey showed that two items were omitted from the survey: the 4" item in the
teaching presence category (“The instructor clearly communicated important due dates/time frames
for learning activities”) and the 14™ item in the social presence category (“Getting to know other
course participants gave me a sense of belonging in the course”). Additionally, the internal
consistency coefficients (teaching presence=.95, social presence=.91, cognitive presence=.96 and
total=.97) in 32 items of the Korean version of the Col survey confirmed the structure of the Col
framework with three factors.
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Conclusions

EFA and CFA results conducted during the adaptation of the Col survey consisting of three
factors showed that the conformity of the model with the actual data is at an acceptable level, and
the analyses performed related to reliability show that the survey is reliable. A review of the
literature revealed that the Col survey, developed as a result of a pioneering work by Arbaugh et
al. (2008), was translated/adapted into different languages such as Korean and Arabic (e.g.,
Alaulamie, 2014; Yu & Richardson, 2015) and it was used in other disciplines, such as education,
management and health care (e.g., Arbaugh, 2013; Arbaugh et al., 2010; Bangert, 2009; Carlon et
al., 2012). When studies of the use of the Col survey are examined in detail, various variables (e.g.,
student educational level, number of online courses taken by students, characterization of the
course as fully online or blended, discipline, gender, and age) are considered. Therefore, new
studies can be conducted by considering these variables. In addition, new studies related to the
adaptation of the Col survey into different languages can be planned by considering the changes in
survey items and the ratings of the items. Utilization of the Turkish adaptation of the Col survey
by various stakeholders (such as course designers, program administors, and instructors) may
provide insights regarding the evaluation of applications in distance education in Turkey. Since the
survey is internationally accepted, it can be used as a bridge to compare international studies with
national studies and suggestions can be developed for future improvement. Finally, this study only
concerned itself with students in online courses. In future studies, administering the Col survey in
blended learning environments and engaging students at different educational levels and in
different institutions may contribute to a better understanding of the structure related to the Col
survey.
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