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Introduction

With rapidly advancing technology, online education environments which enable content, object and
teacher interaction are increasing in number gradually. These environments enhance learning and
teaching by supporting the implementation of certain pedagogical elements as well as interaction
(Garrison, Cleveland-Innes, & Fung, 2010). To this end, Garrison Anderson and Archer (2000) developed
Community of Inquiry Model (Col) to contribute to the creation of effective online environments which
support different pedagogical elements. Col is currently used for synchronous and asynchronous
technologies and today it is a model that is used as a framework for the learning activities carried out in
the 3D virtual worlds. In this direction, in the following sections discuss Col, 3D virtual worlds, the scales
developed based on Col, and the reasons for developing a scale for 3D virtual worlds.

Community of Inquiry Model (Coi)

Community of Inquiry Model was based on Dewey’s practical inquiry (Swan & Ice, 2010), Chickering
and Gamson’s (1987) seven principles for good practices and the study named “How People Learn”
conducted by Behavioral and Social Sciences and Education Division of National Research Council
(Bransford, Brown, Cocking, Donovan, & Pellegrino, 2000). It considers social, technological and
pedagogical processes while dealing with the construction of knowledge in learning environments (Shea
& Bidjerano, 2009). To Planas (2004), Col is not a didactic method nor a democratic strategy, but the
construction of knowledge suggesting that learners with and without opportunity to interact face to
face are different from each other. On the other hand, Planas (2004) emphasizes that learners have to
endeavor to create the social and epistemic processes in which meaning is made with every moment as
it is the case with collaborative classes when face-to-face education is not available (Shea, Hayes,
Vickers, Gozza-Cohen, Uzuner, Mehta, Valchova, & Rangan, 2010). Col claims that learners can make
meaningful discussions and acquire reliable information in relation to content in learning environments
where mental and social activities are valued as well as teacher guidance (Rourke & Kanuka, 2009).
Basically, researchers state that learning takes place through the interaction between teacher and
learner (Shea, Hayes, Uzuner Smith, Vickers, Bidjerano, Pickett et al., 2012) based on the components of
integrated social, cognitive and teaching presences (Annand, 2011; Arbaugh, 2008; Bangert, 2009;
Rubin, Fernandes, & Avgerinou, 2013; Swan, Garrison, & Richardson, 2009).
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Figure 1. Community of Inquiry Model
Teaching Presence

Teaching presence is regarded as design, facilitation and guidance of social and cognitive presence
which are effective in attaining products that are individually significant and educationally rewarding
(Arbaugh & Hwang, 2006). Design and organization are comprised of the categories of facilitation and
direct instruction. Design and organization are designing and planning the course content and period.
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This category involves the following indicators: arrangement of curriculum and methods, construction of
content, creation of work programme, efficient use of environment, setting principles and methods to
be employed (Anderson, Rourke, Garrison, & Archer, 2001; Shea et al., 2010). Facilitation is an
important category since it is associated with perpetuation of learner interest, motivation and
responsibility (Anderson et al., 2001). It involves indicators such as encouraging learners to participate in
discussions, supporting, expressing common ideas and conflicts to enhance the communication among
learners, endeavoring to arrive at a consensus, reinforcing learner contributions, making learners feel
that they are being observed and guided during the discussions and evaluating the efficiency of the
process (Arbaugh & Hwang, 2006; Garrison, Cleveland-Innes, & Fung 2004; Shea et al., 2010). Direct
instruction requires evaluation of efficiency of process and discussions and being an expert in the field
as well as pedagogy to such an extent that s/he can combine online sources with the information in
articles (Arbaugh, 2008). It also involves employing different evaluation and explanatory feedback
methods (Anderson et al., 2001). As for the indicators of direct instruction, they can be listed as focusing
on problems and resolution, presenting the questions and content, focusing on discussion in relation to
certain issues, summarizing discussions, defining misconceptions, reinforcing the comprehension via
explanatory feedback and evaluations, adding information from different sources and engaging in
technical issues (Traphagan et al., 2010).

Social Presence

In Col, social presence refers to learners’ reflection of their personal characteristics on online
community and presentation of themselves as real individuals (Shea & Bidjerano, 2009). It is comprised
of three categories which are affective (personal expressions of emotions/feelings), cohesive
(communication behaviors, starting communication) and interactive (group selection) responses.
Expression of emotions is explained as one’s expressing his/her ideas, views, values and feelings in
relation to instructional experiences (Swan et al., 2009). That individuals express their feelings, ideas and
views as well as responses in online learning environments creates a sense of trust, support and
belonging while motivating other individuals to be more conversable and approachable (Garrison et al.,
2000). It is acknowledged that sincerity, commitment, earnestness, humor and gestures are important in
personal expression (Rourke, Anderson, Garrison, & Archer, 2001). Therefore, indicators of personal
expression are self-reflexivity/expression of emotions, expressing oneself, using jokes, and using
emoticons (Shea et al., 2010). Starting communication refers to mutual sharing of emotions, feelings
and ideas between two parties with respect to each other (Diaz, Swan, Ice, & Kupczynski, 2010). As an
indicator of social presence, starting communication refers to formation of group relationships and its
maintenance (Swan et al., 2009). Asking questions, answering them, benefiting from other users’ replies
explicitly, expressions of praise and appreciation, expression of consensus, mutual exchange of
information with respect and mutual awareness are among the indicators of starting communication
(Shea et al., 2010; Traphagan et al.,, 2010). Group selection is the situation which has an effect on
creation of group responsibility and its maintenance. Supporting collaboration and helping each other
are important for group selection (Swan et al., 2009). It covers learner interaction pursuant to common
activities and tasks. Thus, learners can express themselves better with ease, and their critical inquiry and
in-depth thinking reach optimum level. Group identification/collaboration, calling one by his/her name,
using pronouns referring to group formation, relationships, salutations, definition of a phenomenon
which is visually perceived, feeling as a part of the group and member confirmation after classroom
activities are some of the indicators of this category (Shea et al., 2010; Traphagan et al., 2010).

Cognitive Presence

Cognitive presence refers to in-depth thinking, discussion and mental activities (Carlon, Berg,
Claywell, LeDuc, Marcisz, Mulhall, Noteboom et al., 2012). Cognitive presence gains functionality thanks
to Practical Inquiry Model (PIM) based on Dewey’s reflective thinking model (Garison et al., 2010;
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Vaughan, 2010). PIM mentions four important phases in comprehending and defining cognitive
presence and reflecting critical thinking. These are triggering events, exploration, integration and
resolution (Arbaugh, Cleveland-Innes, Diaz, Garrison, Ice, Richardson, & Swan, 2008; Bangert, 2009;
Shea & Bidjerano, 2013). Triggering events, which is the first category of cognitive presence, refers to a
state of feeling puzzled as a result of an experience (Garison, Anderson, & Archer, 2001) and recognition
of the problem (Akyol, Garrison, & Ozden, 2009; Bangert, 2009; Stein, Wanstreet, Glazer, Engle, Harris,
Johnston, Simons, & Trinko, 2007). Here, the individual defines the problem in order to examine it later
on (Arbaugh, 2007; Arbaugh, Bangert, & Cleveland-Innes, 2010). Indicators of this category are
puzzlement, recognition of problem and triggering discussions. Exploration category refers to scanning
for information and alternatives which may help to comprehension of the problem (Akyol et al., 2009).
The steps are wide-scope scan, exchange of information, critical reflection and conversations (Garrison
& Arbaugh, 2007). Either individually or in groups, learners experience critical, reflective thinking and
discussion processes at this phase (Arbaugh, 2007; Arbaugh et al., 2010; Bangert, 2009). Learners relate
concepts with each other critically and propose hypotheses (Stein et al., 2007). Indicators of this
category are exchange of information, divergence of ideas within the group, suggestions for
consideration, brainstorming, assertions, supporting assertions, finding evidences and elaboration of the
supported hypothesis. Integration category refers to association of obtained data with each other
through coherence. At this phase, learners try to make sense of the data they obtained in exploration
step (Akyol et al., 2009; Arbaugh, 2007; Arbaugh et al., 2010). Indicators of this category are
convergence between groups, convergence within the group and synthesis to connect the ideas.
Resolution category refers to resolution of the problem and putting the obtained data into practice
(Arbaugh et al., 2010; Garrison et al., 2010). Learners put into practice the newly-acquired information
either in their education or working environments (Bangert, 2009). Indicators of this category are
vicarious application to real world, testing solutions and defending solutions.

3D Virtual Worlds

Col is implemented on learning environments which carry out learning activities through
synchronous and asynchronous technologies (McKerlich, Riis, Anderson, & Eastman, 2011). 3
dimensional (3D) virtual worlds, which are currently on the rise and draw the attention of educators, are
one of those kind of technologies. Bell (2008) defines virtual world as a synchronous environment which
preserves its functionality even when the user logs out and in which users are represented through an
avatar and network computers are used. 3D virtual worlds with educational purposes are referred to as
3D virtual learning environments.

3D virtual learning environments, on the contrary to interface which bears textual expressions,
support users with many advanced add-ons like a menu. Designers are able to create more interactive
and outstanding activities by adding codes to objects or avatars (Dickey, 2005). Users may switch to the
developed environments via operations called teleport. Thus, they have access to virtual contents,
receive multi-faceted feedback (Cheng & Wang, 2011), communicate via avatars and carry out activities
simultaneously (Ketelhut, Nelson, Clarke, & Dede, 2010). Individuals can communicate by making eye
contact, through gestures and mimics and by benefiting from body language (Pojanapunya &
Jaroenkitboworn, 2011). In addition, communication is also possible through the use of written and
voice chat environments.

All the aforementioned characteristics pertaining to 3D virtual learning environments lead to an
increase in the number of the studies concentrating on their effects on learners’ learning experiences
(Lindgren, 2012; Wang, 2012). However, 3D virtual learning environments are comprised of many
components, and they provide individuals with learning experiences by creating interaction between
teacher, learner and the content. Thus, both internal processes of the individuals and the interaction
between them must be taken into account and analyzed in order to fully explore the learning process of
the individuals. Hence, Col is considered to provide a solid ground for enabling comprehension and
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production of cognitive outcomes (Vaughan & Garrison, 2005) as well as analysis (Burgess, Slate, Rojas-
LeBouef, & LaPrairie, 2010). Furthermore, it was thought that potentials of 3D virtual worlds would be
more effective in raising social, cognitive and teaching presence (McKerlic & Anderson, 2007; McKerlich
et al., 2011; Traphagan et al., 2010).

The Scales Developed in Relation to Col

Prominence of Col for online learning environments increased the efforts to develop valid and
credible scales based on this model. First, Garrison, Cleveland-Innes, and Fung (2004) developed a scale
with 28 items selected from the indicators mentioned in literature regarding social, cognitive and
teaching presence. The scale was implemented on 65 university students and at the end of explanatory
factor analysis, it was decided that the scale was grouped under three factors. However, since some of
the items were grouped under more than one factor, it was not possible to make a clear interpretation.
In addition, it was stated that the scale might also be suitable for 4-factor structure. Based on studies
about social, cognitive and teaching presence, Arbaugh (2007) developed a 7-point Likert-Type scale
with 44 items and implemented it on 667 university students. At the end of explanatory factor analysis,
it was decided that the scale was comprised of teaching, social, cognitive presence, course design and
organization factors and explained the variance up to 68.75%. Arbaugh et al. (2008), on the other hand,
developed 4-point Likert-Type scale with 34 items. They carried out their study with 287 university
students who were studying in the fields of education and business. However, they conducted only
explanatory factor analysis on the scale, and it was decided that 3 factors constituting the scale
explained 61.3% of the variance. In contrast, the analyses showed that when probable factor numbers
were allowed, eigenvalues indicated that a fourth factor was also possible. Afterwards, many studies
concentrated on implementing similar scales on undergraduate and graduate students by conducting
explanatory and confirmatory factor analyses (Carlon et al., 2012; Diaz et al., 2010; Garrison et al., 2010;
Shea & Bidjerano, 2009).

Addressing the studies concentrated on 3D virtual learning environments, it was observed that
available Col scales were used for these environments (McKerlic & Anderson, 2007; McKerlich et al.,
2011). However, 3D virtual learning environments are distinguished from online learning environments
in many aspects such as 3D environment, interaction, avatar, communication, collaborative working,
flow and etc. Therefore, it was thought that the scales which were developed to define the social,
cognitive and teaching presences in online learning environments might be inadequate for 3D virtual
learning environments. Hence, it is suggested that the scale to be developed for 3D virtual learning
environments would have benefits in terms of better realization of learning experiences in these
environments, accessing more people and detecting the relationships between Col components and
various variables based on inferences. To this end, the purpose of this study is to develop a Col scale for
3D virtual learning environments.

Method
Second Life 3D Winter Sports Virtual Learning Environment

This environment was used as learning environment in the study. It was developed for informing and
raising awareness in primary school students in relation to winter sports. The environment had
assistance section, information house section, dressing, exercising, practicing and social sections.
Assistance section was intended to lead to a more practical use for students (Figure 2.a). Information
house was created to inform users about the relevant branch of sports, how it is performed, what the
principles are etc. (Figure 2.b). Dressing section was designed to make students familiar with the outfits
of each branch of sports (Figure 2.c). Exercise section was designed to show techniques and strategies of
each branch of sports through animations, images and videos (Figure 2.d). Practice section was
developed for students to practice what they learnt in 3D winter sports virtual learning environments
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(Figure 2.e). Social section was prepared for students to sit and rest and chat with other students (Figure
2.f). In the study, the students logged into the environment and carried out activities following the given
activities list.

(e)

Figure 2. Help Section (a), Information House —Video Hall, (b) Dressing Section (c), Exercise Section (d),
Practice Section (e), Social Section (f)

Working Group

Working group of the study consists of 260 students. 67 of students were 5th grade, while 101 of
them were 6th and the rest 91 were 7th grades. 110 of students were female while 148 were male.
Sample selection method of the study was convenience method. In this sampling method, researcher
makes a selection of subjects because of their convenient accessibility and proximity (Fraenkel &
Wallen, 2009). The study also employed convenience method in order to carry out both implementation
and data collection processes more easily with relatively satisfactory technical equipment to meet the
requirements of the study. On the other hand, technical equipment of a substantial majority of schools
in Erzurum did not meet the requirements of 3D virtual learning environment, which hindered access to
more students.

Developing Community of Inquiry Model for 3D Virtual Learning Environment
Literature Review and Characteristics of 3D Virtual Learning Environment in Use

While developing scale items in the study, the indicators stated by McKerlic and Anderson (2007),
Traphagan et al. (2010) and characteristics of the 3D virtual learning environment where students
practiced were taken into account before implementing the scale. To this end, 51 items were prepared
based on 3D virtual world experiences of researchers.

Expert Evaluation

In order to reveal whether the items reflect Col components, they were evaluated by an instructional
technologies field expert and three postgraduate students. Afterwards, scale items were examined by
four postgraduate students who were studying in department of psychological counselling and
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guidance. The items were reviewed considering the feedback. Then, they were evaluated by two experts
of instructional technologies. In the last phase, scale items were examined by a Turkish language expert.

Pilot Study

Following expert and peer evaluation, the suitability of scale items for 5th, 6th and 7th grade
students was tested. To this end, 5 students from each grade were asked to read scale items and state
the expressions which they did not get. The items were re-arranged in terms of language with respect to
the feedback they gave.

Data Collection

Data collection was performed in two phases in the study. In the first phase, a group of 118 learners
from 5th, 6th and 7th grades were invited to university to acquire the data for explanatory factor
analyses since technical equipment of their school was inadequate for Second Life (SL). The students
were divided into two groups and sent to computer laboratories of the faculty. The learners were
initially informed about the use of 3D environment. Then, a list of the activities, which would help to the
formation of social, cognitive and teaching presences, were distributed to them. Afterwards, they were
asked to perform those tasks. In order to provide learners help when they need while performing tasks,
two technical staff were present in each laboratory. Besides, two field experts informed the learners
about tasks, winter sports and 3D environment. The researcher was also present to encourage learners
share what they learnt. The implementation lasted two weeks and was completed in 7 hours. Finally,
Community of Inquiry Scale for 3D Virtual Learning Environments was then completed by the learners.

In the second phase, a group of 142 learners from 5th, 6th, and 7th grades carried out an
implementation in the laboratories in their own school to obtain the data for confirmatory factor
analyses. However, in order to avoid problems that may rise due to the entrance of many students into
the environment all at once, they were taken in groups of 13. Again, learners were informed about the
use of 3D environment and guides were distributed. Then, a list of the activities were distributed to
learners and they were asked to perform the tasks. A technical assistant was assigned to help learners in
case of a problem. Besides, the researcher was present in the environment to inform the learners about
tasks and 3D environment. In this way, the implementation was finalized in two weeks (six hours).
Community of Inquiry Scale for 3D Virtual Learning Environments was afterwards completed by the
learners.

Results
Explanatory Factor Analysis

The study employed explanatory factor analysis in order for items of Col model to be constructed
under the variables of social, cognitive and teaching presences, and to make data set manageable (Field,
2009). Learners initially carried out practices in 3D virtual learning environment to conduct factor
analysis, and then the scale was implemented on 118 learners. Explanatory factor analysis was carried
out on 51 items using Principal Axis Factoring analysis orthogonal rotation (varimax). At the end of the
first analysis, five items were excluded from the scale due to the factor loading values lower than 5
while 19 items were excluded since they did not reflect the purpose of the factor they substituted. After
this phase, explanatory factor analysis was carried out on 27 items once again. At the end of the
analysis, one of the items was excluded because it was grouped under two factors. After the exclusion of
this item, remaining items were once again analyzed with factor analysis. It was found that the number
of sample on which the scale was implemented was adequate (KMO= .93, p=.00), KMO value for
individual variables was over .87 and correlation between the items was of satisfying size ()(2(325):
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2198.78, p=.00) (Field, 2009). After the rotation, factor loading values of all items except two were over
.54 (Field, 2009). Table 1 shows the results of factor and reliability analyses. The three factors
determined at the end of the analysis explained 57.80% of total variance.

Table 1
Col Explanatory Factor and Reliability Analyses Results.

I. Factor |Il. Factor IIl. Factor

Items cp P sP
| was clearly informed about what kinds of information and skills | would acquire in 3D .58

virtual environment.

I was informed about how to use 3D virtual environment in 3D virtual environment. .72
Information regarding winter sports was given in 3D virtual environment using different .63

materials (video, animation and images).

3D virtual environment had sections where we could chat with other students about .59

winter sports (conference rooms, voice chat, written chat and etc.)

That the teacher helped us to chat with other students in 3D virtual environment about .58

branch of sports (short track, figure skating and etc.) assisted me to learn winter sports.

The teacher enabled us to share different ideas on winter spots in 3D virtual .57
environment.

The tasks given in 3D virtual environment made me learn branches of sports. .69

The Information House, Exercise Section, Dressing Section, Practice Section in 3D virtual 77
environment made me learn subjects in relation to winter sports.

The information provided by teacher in 3D virtual environment made me learn winter .54

sports.

| shared what | felt while | was practicing branches of sports (short track, figure skating .50
and etc.) in 3D virtual environment with ease with other students.

While chatting with others in 3D virtual environment, | used gestures and mimics of the .62
avatar.

Other students shared their ideas in relation to winter sports as well in 3D virtual .64
environment.

| asked questions about what | did not understand to other students in 3D virtual .64
environment.

There was grouping among some students in 3D virtual environment. .65
The discussion, practices we made in 3D virtual environment made me feel like | was in a .63
real class.

Different materials in 3D virtual environment (video, animation or the information given .45

through presentations) raised my interest in winter sports.

| reviewed the information given at Information House about practicing winter sports in 71

3D virtual environment.

| reviewed the information given at Dressing Section about practicing winter sports in 3D .80

virtual environment.

| examined exercise section to practice winter sports in 3D virtual environment. .75

| viewed the videos at information house to practice winter sports in 3D virtual 58

environment.
| viewed the animations to practice winter sports in 3D virtual environment. .62
| examined the boards in the environment to practice winter sports in 3D virtual

: .64
environment.
| answered the questions asked by other students in 3D virtual environment based on 63
the information | got from video, animations or presentations. ’
| used the information | got from my teacher and environment to help other students in 67
3D virtual environment. ’
| can easily make recommendations to other students for making practice from the .58
information | got from 3D virtual environment.
| can easily handle with the problems | encounter in 3D virtual environment without .59
receiving help.
Eigenvalue 5.79 5.11 4.12
Variance Explained 22.28 19.67 15.85
a .93 .92 .87

o for all items .96 - Total variance explained 57.80 - CP: Cognitive presence TP: Teaching Presence SP:Social Presence
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As seen in Table 1, 19.66% of teaching presence variance, 15.85% of social presence variance and
22.28% of cognitive presence variance were explained. Cronbach alpha coefficients for components
were 92, .87 and. 93 respectively. General Cronbach Alpha Coefficient of the scale was. 96. The study
also dealt with the relationships between the factors constituting the scale. Analysis results are shown in
Table 2.

Table 2
Col Explanatory Factor and Reliability Analysis Results.

Factor TP SP CcpP

TP - 32%* 49%*
sP - - 35%
cP - - -

** p=.00

As shown in Table 2, there is a moderately significant relationship between teaching presence and
social presence (r=.32, p=.00), between teaching presence and cognitive presence (r=.50, p=.00), and
between cognitive presence and social presence (r=.36, p=.00).

Confirmatory Factor Analysis

After explanatory factor analysis, the scale was completed by another group of students (N=142). In
order to make an evaluation of structure validity of the model, confirmatory factor analysis (CFA) was
carried out (Kline, 2005). In this study, xz/df (Chi-Square/Degree of Freedom), Root Mean Square Error
of Approximation (RMSEA), Standardized Root Mean Square Residual (SRMR), Goodness of Fit Index
(GFI), Adjusted Goodness of Fit Index (AGFI), Normed Fit Index (NFI) and Comparative Fit Index (CFl)
were taken into account as model fit indexes.

In confirmatory factor analyses conducted with three-factor structure, goodness of fit indexes before
any modifications made on the model were as follows; [xz/df=1.59 (p=.000); RMSEA= .07; GFI= .80;
AGFI= .76; CFI=.99; NFI= .97; SRMR= .05]. Considering the modifications suggested at the end of the
analyses, it was seen that three modifications were proposed between some items. In theoretical terms,
it was decided that some of these items measure similar situations. Therefore, it was estimated that
there might be a potential relationship between two items. Hence, proposed modification was taken
into account. Modifications were carried out on the items which were estimated to contribute
significantly to the model. After the modification, goodness of fit indexes were as follows: X2/df =2.10
(p=.00); RMSEA= .06; GFI= .88; AGFI= .85; CFI=.98; NFI= .96; SRMR= .05]. To this end, the model with 3
factors is presented in Figure 3.
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Figure 3. Confirmatory factor analysis results.

Addressing the model fit indexes, X*/df value was 2.10. It is stated in literature that the fit is perfect
when the value is either three or below for large samples (Kline, 2005; Stimer, 2000). RMSEA value was
calculated as .06. To Thompson (2004) and Hu and Bentler (1999), this value indicates goodness of fit.
Considering CFl and NFI values, having two index values over .95 indicates perfect fit (Thompson, 2004;
Stimer, 2000). AGFI value was .85, which was an acceptable fit index (Kline, 2005; Schermelleh-Engel,
Moosbrugger, & Miiller, 2003) while GFI was calculated as .88. Though calculated GFI value was below
the threshold value, it was substantially close to that value. SRMR value was .05 which indicated perfect
fit (Brown, 2006). The t values of the scale were evaluated to decide whether standardized analysis
values of each item in CFA was significant. Detected t values ranged between 8.99 and 18.19. Calculated
t values were found significant for all items at the level of p < .01. As a result, considering the fit index
values obtained after CFA, it was found that 26-item measurement tool had a good fit and was
considered implementable.
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Discussion, Conclusion & Implementation

In this study, a Col scale was developed for 3D virtual learning environments. Validity and reliability
studies were limited to 260 secondary school students. The study had limited access to students since
3D virtual environment was not supported by the infrastructure in secondary schools regarding
technical equipment. Thus, the obtained results must be considered within this scope.

In the development process of Col scale for 3D virtual learning environments, explanatory and
confirmatory factor analyses were employed to ensure validity. Addressing the literature, there was no
Col scale developed specifically for 3D virtual learning environments. Previous studies mostly
concentrated on Col’s suitability for 3D virtual learning environments, and new indicators were tried to
be detected with respect to 3D virtual worlds (Burgres et al., 2010; McKerlich & Anderson, 2007;
McKerlich et al., 2011). It was observed that previous scale development studies based on Col focused
more on online learning environments. Therefore, the scale of this study was distinct from the others
since it was specifically designed for 3D virtual learning environments based on Col. Howewer, since the
scale items were specifically developed for Second Life 3D Winter Sports Virtual Learning Environment,
it can be more useful to develop items for general 3D virtual environments’ properties.

At the end of the study, a Col scale with 3 factors that are teaching, social and cognitive presence
was developed. Although there are arguments in literature about developing Col scales with 3 or 4
factors (Arbaugh, 2007; Arbaugh et al., 2008; Garrison et al., 2010), it was stated that having three
factors, the scale would contribute more to the interpretation (Shea & Bidjerano, 2009). In addition, it
was suggested that different items should be developed to characterize teaching presence in online
learning environments (Arbaugh et al. 2008). Hence, it is thought that this study will contribute to
literature since it consists of new items in terms of all components and it has 3 factors. Also, the studies
aimed to develop Col scale for online learning environments were generally carried out with either
undergraduate students or adults (Carlon et al., 2012; Diaz et al., 2010; Garrison et al., 2010; Shea &
Bidjerano, 2009). Considering the literature in relation to 3D virtual worlds, however, it was seen that
the most preferred sample choice were post graduate and undergraduate students (Dalgarno, Lee, &
Carlson, 2011). In this respect, since the sample of this study was secondary school students, it is
believed that the results will contribute to both national and international literature.

Acknowledgements

This study was conducted under the scope of “Effect of Virtual and Multimedia Environment on
Interest and Awareness Towards Winter Sports” project granted by The Scientific and Technological
Research Council of Turkey issued with the number of “111K516”.

357



ilknur REISOGLU, Yiiksel GOKTAS — Pegem Egitim ve Ogretim Dergisi, 6(3), 2016, 347-370

Tirkge Siiriim

Girig

Gelisen teknolojiyle birlikte; igerik, nesne, 6gretmen etkilesimine yer veren gevrimigi egitsel
ortamlarin sayisi glin gectikge artmaktadir. Bu ortamlarin etkilesimin yaninda farkl pedagojik unsurlarin
uygulanmasini destekleyerek 6grenme ve 6gretmeyi gelistirdikleri belirtiimektedir (Garrison, Cleveland-
Innes, & Fung, 2010). Bu dogrultuda Garrison Anderson ve Archer (2000), cevrimici 6grenme ortamlari
icin farkli pedagojik unsurlari destekleyen, etkili ¢cevrimi¢ci 6grenme ortamlarinin olusmasina katkida
bulunabilecek Sorgulama Topluluklari Modeli'ni (STM) gelistirmislerdir. STM, glinimiizde senkron ve
asenkron teknolojiler igin kullaniimakta olup gliniimiizde 3B sanal diinyalarda gergeklestirilen 6grenme
etkinlikleri i¢cin de basvurulan bir modeldir. Bu dogrultuda asagidaki bélimlerde STM, 3B sanal diinyalar
ve STM’yi temel alarak gelistirilen 6lgeklerden ve neden 3B sanal diinyalar igin bir olgek gelistiriimesi
gerektiginden bahsedilmektedir.

Sorgulama Topluluklari Modeli (STM)

STM, Dewey‘in uygulanabilir sorgulama (Swan & Ice, 2010), Chickering ve Gamson’in (1987) iyi
uygulamalarin yedi ilkesi ve Davranis, Sosyal ve Egitim Bilimleri Arastirma Konseyi Komisyonu’nun "How
People Learn" cgalismalari Uzerinde temellendirilmistir (Bransford, Brown, Cocking, Donovan, &
Pellegrino, 2000). Ogrenme ortamlarinda bilginin yapilandiriimasini; sosyal, teknolojik ve pedagojik
suregleri ele alarak incelemektedir (Shea & Bidjerano, 2009). Planas (2004), yuz ylize etkilesim olasiligi
bulan ve bulmayan 6grencilerin birbirinden farkli olduklarini ileri sirmekte, yiiz ylize egitimin mimkin
olmadigl durumlarda, 6grencilerin isbirlikli siniflardaki gibi sosyal ve epistemik sireglerin olusmasi igin
cabalamak zorunda olduklarini vurgulamaktadir (Shea, Hayes, Vickers, Gozza-Cohen, Uzuner, Mehta,
Valchova, & Rangan, 2010). STM zihinsel ve sosyal etkinliklere, 6gretmen rehberligine 6nem veren
0grenme ortamlarinda; 6grencilerin anlamli tartismalar gergeklestirebileceklerini, icerikle ilgili saglam
bilgiler edinebileceklerini savunmaktadir (Rourke & Kanuka, 2009). Genel olarak 6grenmenin, 6gretmen
ve O0grenci arasindaki etkilesimle (Shea, Hayes, Uzuner Smith , Vickers, Bidjerano, Pickett et al., 2012) ve
timlesik 6gretimsel, sosyal ve bilissel buradalik bilesenleriyle gerceklestigini aciklamaktadir (Annand,
2011; Arbaugh, 2008; Bangert, 2009; Rubin, Fernandes, & Avgerinou, 2013; Swan, Garrison, &
Richardson, 2009).

Ogretimsel
Buradalik
/ Ny
4 A
Bilissel L‘ Sosya'
|\ Buradahk ! Buradalik
AN /,/ N Ve

Sekil 1. Sorgulama topluluklari modeli.
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Ogretimsel Buradalik

Ogretimsel buradalik; bireysel olarak anlamli ve egitsel olarak degerli 6grenme rinlerinin elde
edilmesinde etkili olan sosyal ve biligsel buradaligin tasarlanmasi, kolaylastiriimasi ve yonlendirilmesi
olarak ifade edilmektedir (Arbaugh & Hwang, 2006). Tasarim ve organizasyon, tartismayi kolaylastirma
ve dogrudan 6gretim kategorilerinden olusmaktadir. Tasarim ve organizasyon, ders igeriginin, slrecinin
tasarlanmasi ve planlanmasidir. Bu kategori, miifredat ve yontemleri diizenleme, igerigi yapilandirma,
calisma takvimi olusturma, ortamin etkili kullanimi, kurallarin olusturulmasi ve kullanilacak yontemlerin
belirlenmesi gostergelerinden olusmaktadir (Anderson, Rourke, Garrison, & Archer, 2001; Shea et al.,
2010). Tartismay! kolaylastirma; 6grencilerin ilgilerini, motivasyonlarini, sorumluluk bilinglerini strekli
kilmak agisindan &nemli bir kategoridir (Anderson et al., 2001). Ogrencileri tartismaya katilmak icin
tesvik etme, destekleme, Ogrenciler arasindaki iletisimi arttirmaya yonelik ortak fikirlerin ve
anlasmazliklarin ifade edilmesi, fikir birligine varmaya yonelik ¢aba sarf etme, 6grencilerin katkilarini
pekistirme, tartismalar sirasinda 6grencilere gozlemlendiklerini ve rehberlik yapildigini hissettirme,
strecin etkililigini degerlendirme gibi gostergeler icermektedir (Arbaugh & Hwang, 2006; Garrison,
Cleveland-Innes, & Fung 2004; Shea et al., 2010). Dogrudan Ogretim, egitim sirecinin etkililigini ve
tartismalarin degerlendirilmesini, internet kaynaklari ve makalelerdeki bilgileri birlestirecek derecede
alaninda ve pedagojik uzman olmayi (Arbaugh, 2008), farkh degerlendirme ve agiklayici geri bildirim
tekniklerini kullanmayi gerektirmektedir (Anderson et al., 2001). Dogrudan 6gretimin gostergeleri ise,
sorunlara odaklanma ve ¢Oziimleme, sorulari ve igerigi sunma, belirli konulara iliskin tartismaya
odaklanma, tartismalari Ozetleme, kavram vyanilgilarini tanimlama, acgiklayici geribildirim ve
degerlendirmelerle anlamayi pekistirme, farkli kaynaklardan bilgiler ekleme ve teknik konularla
ilgilenmedir (Traphagan et al., 2010).

Sosyal Buradalik

Sosyal buradalik, STM’de 0grencilerin, gevrimigi topluluga kisisel karakteristiklerini yansitip
kendilerini gercek birey olarak sunmalaridir (Shea & Bidjerano, 2009). Kisisel/duygusal ifade etme,
iletisimi baslatma ve grup secimi olmak lzere 3 kategoriden olusmaktadir. Kisisel/duygusal ifade etme,
bireylerin egitimsel deneyimleriyle ilgili diisiince, deger ve hislerini rahatlikla ifade edebilmeleri seklinde
actklanmaktadir (Swan et al.,, 2009). Cevrimi¢ci O0grenme ortamlarinda bireylerin duygularini,
distncelerini, hislerini, tutumlarini ifade etmesi diger bireylerin daha cana yakin davranmasini, giiven,
destek ve aitlik hissinin olusmasini saglamaktadir (Garrison, Anderson, & Archer 2000). Kisisel olarak
bireyin kendini ifade edebilmesinde yakinlk, baglilik, samimiyet, mizah, yiz ifadesinin 6nemli oldugu
belirtiimektedir (Rourke, Anderson, Garrison, & Archer, 2001). Bu nedenle kisisel ifade etmenin
gostergeleri 6z yansitma/duygulari ifade etme, kendini ifade etme, esprilerin kullanilmasi ve ifadelerin
kullanilmasi seklinde gésterilmektedir (Shea et al., 2010). iletisimi baslatma, iki tarafin karsilikli ve saygili
bir sekilde duygularini, hislerini, daslincelerini paylasmasidir (Diaz, Swan, Ice, & Kupczynski, 2010).
Sosyal buradaligin bir gostergesi olarak iletisimi baslatma ise grup iliskilerinin olusturulmasi ve devam
ettirilmesidir (Swan et al., 2009). Sorular sorma, sorulari cevaplama, digerlerinin mesajlarindan agik¢a
yararlanma, 6vgl ve takdir ifadeleri, goris birligini ifade etme, karsilikh saygi cercevesinde bilgi degisimi,
karsilikh farkindalk iletisimi baslatmanin gostergeleri arasinda yer almaktadir (Shea et al., 2010;
Traphagan et al.,, 2010). Grup seg¢imi, grup sorumlulugunun olusturulmasinda ve devamlhginin
saglanmasinda etkili olan durumlardir. isbirligini destekleme ve yardimlasma grup seciminde dnemlidir
(Swan et al., 2009). Ogrencilerin ortak etkinlik ve gérevler cercevesinde etkilesimini kapsamaktadir.
Boylelikle 6grencilerin kendilerini daha rahat ifade edebilmesi, elestirel sorgulama ve derinlemesine
diisinmeleri optimum diizeye erismektedir. Grup tanimlama/isbirligi, isimle hitap etme, grup
olusturulduguna iliskin zamirler kullanma, iliskiler, selamlar, gorsel olarak algilanan olgunun tanimi,
grubun bir parcasi olarak hissetme ve sinif etkinliklerinden sonra Uyelige kabul bu kategorinin
gostergeleri arasinda yer almaktadir (Shea et al., 2010; Traphagan et al., 2010).
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Bilissel Buradalik

Biligsel buradalik, anlamli 6grenme Urilinlerinin olusturulmasinda etkili rol oynayan derinlemesine
diusinme, tartisma ve zihinsel etkinlikleri yansitmaktadir (Carlon, Berg, Claywell, LeDuc, Marcisz,
Mulhall, Noteboom et al.,, 2012). Bilissel buradalik Dewey’in yansitici diisiinme teorisi Uzerine
temellendirilen uygulanabilir sorgulama modeliyle (USM) islevsellik kazanmistir (Garison et al., 2010;
Vaughan, 2010). USM bilissel buradaligi anlama ve tanimlamada, elestirel diisinmeyi yansitmada dért
onemli asamadan s6z etmektedir. Bunlar etkinlikleri baslatma, arastirma, bitlnlestirme ve
¢6ziimlemedir (Arbaugh, Cleveland-Innes, Diaz, Garrison, Ice, Richardson, & Swan, 2008; Bangert, 2009;
Shea & Bidjerano, 2013). Bilissel buradaligin ilk kategorisi olan etkinlikleri baslatma, bir deneyim
sonucunda bireyin kendini huzursuz hissetmesine neden olan bir durumla karsilagsmasidir (Garrison,
Anderson, & Archer, 2001) ve problemi fark etmesidir (Akyol, Garrison, & Ozden, 2009; Bangert, 2009;
Stein, Wanstreet, Glazer, Engle, Harris, Johnston, Simons, & Trinko, 2007). Burada bireyin daha sonra
irdelemek amaciyla var olan problemi tanimlamasi s6z konusudur (Arbaugh, 2007; Arbaugh, Bangert, &
Cleveland-Innes, 2010). Bu kategorinin gostergeleri, belirsizlik hissi, problemin fark edilmesi ve
tartismalari baslatmadir. Arastirma kategorisi, problemin anlasilmasina yardimci olacak bilgi ve
alternatiflerin taranmasidir (Akyol et al., 2009). Burada genis ¢apl arama, bilgi degisimi, elestirel
yansitma ve konusmalar sz konusudur (Garrison & Arbaugh, 2007). Ogrenciler burada ele alinan
problemle ilgili bireysel ya da grup halinde elestirel, yansitici diisiinme ve tartisma sireglerinden
gecmektedirler (Arbaugh, 2007; Arbaugh et al., 2010; Bangert, 2009). Ogrenciler elestirel bir bicimde
kavramlari iliskilendirmekte, hipotezler kurmaktadirlar (Stein et al., 2007). Bu kategorinin gostergeleri,
bilgi degisimi, grup icerisinde fikir ayriligi, gruplar arasinda fikir ayriligi, dikkate almaya yonelik oneriler,
beyin firtinasi, iddialarda bulunma, iddialari destekleme, delillere dayandirma, desteklenen durumun
detaylandiriimasidir. Butlnlestirme kategorisi, elde edilen bilgilerin uyumlu bir sekilde birbirleriyle
iliskilendirilmesidir. Ogrenciler burada arastirma asamasinda elde edindikleri bilgileri anlamlandirmaya
calismaktadir (Akyol et al., 2009; Arbaugh, 2007; Arbaugh et al., 2010). Bu kategorinin gostergeleri,
gruplar arasi fikir birligi, grup icerisinde fikir birligi ve fikirleri birlestirme sentezlemedir. Coziimleme
kategorisi problemin ¢oziilmesi, elde edilen bilgilerin uygulamaya doénustirilmesidir (Arbaugh et al.,
2010; Garrison et al., 2010). Ogrenciler kazandiklari yeni bilgileri egitim ya da calisma ortamlarinda
uygulamaya gecirmektedirler (Bangert, 2009). Bu kategorinin gostergeleri, yeni fikirleri gercek diinyaya
uygulama, iddialari test etme, dolayli yoldan degerlendirmedir.

3B Sanal Diinyalar

STM, glinimizde senkron ve asenkron teknolojileri kullanarak 6grenme etkinlikleri gerceklestiren
6grenme ortamlarina da uygulanmaktadir (McKerlich, Riis, Anderson, & Eastman, 2011). Son vyillarda
gindemde olan ve egitimcilerin ilgisini ceken 3 boyutlu (3B) sanal diinyalar da bu teknolojiler arasinda
yer almaktadir. Bell (2008) sanal dunyalari; senkron, kullanicilar ortamdan ayrildiginda dahi islevlerini
devam ettiren, kullanicilarin avatarlarla temsil edildigi, ag bilgisayarlarinin kullanildigr ortam seklinde
actklamaktadir. Egitim amach kullanilan 3B sanal dinyalar ise 3B sanal 6grenme ortamlari olarak
adlandiriimaktadir.

3B sanal 6grenme ortamlari, metinsel ifadelerin yer aldig araylziin aksine simge, resim, meni gibi
bircok gelismis eklentilerle kullanicilara destek vermektedir. Tasarimcilar nesnelere ya da avatarlara
kodlar ekleyerek daha etkilesimli ve dikkat cekici etkinlikler olusturabilmektedir (Dickey, 2005).
Kullanicilar gelistirilen ortamlara teleport adi verilen islemlerle gecis yapabilmektedir. Boylelikle
eszamanh sanal iceriklere erisebilmekte, cok yonli geribildirimler edinebilmekte (Cheng & Wang, 2011),
avatarlarla iletisim kurabilmekte ve etkinlikler gerceklestirebilmektedirler (Ketelhut, Nelson, Clarke, &
Dede, 2010). Bireyler, avatarlarla goz kontagi kurarak, jest ve mimiklerden, viicut dilinden yararlanarak
iletisim kurabilmektedir (Pojanapunya & Jaroenkitboworn, 2011). Ayrica yazili ve sesli sohbet ortamlarini
kullanarak iletisim saglanabilmektedir.
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3B sanal 6grenme ortamlariyla ilgili s6zU gegen bitiin 6zellikler nedeniyle bu ortamlarin 6grencilerin
O6grenme deneyimleri tizerinde etkilerini arastiran ¢calismalar giderek artmaktadir (Lindgren, 2012; Wang,
2012). Ancak 3B sanal 6grenme ortamlari bircok bilesenden olusmakta, 6gretmen, 6grenci, igerik
arasinda etkilesim saglayarak bireylere 6grenme deneyimleri saglamaktadir. Bu nedenle 6grencilerin
o6grenmelerinin tam olarak anlasilabilmesi icin ortamda yer alan bireylerin gerek igsel sireglerinin
gerekse kendi aralarindaki etkilesimlerin dikkate alinarak incelenmesi gerekmektedir. Bu noktada
anlaml 6grenmelerin ve bilissel Grunlerin olusmasini saglamak (Vaughan & Garrison, 2005) ve analiz
etmek amaciyla gelistirilen STM'nin saglam bir temel olusturacagi distnilmektedir (Burgess, Slate,
Rojas-LeBouef, & LaPrairie, 2010). Ayrica 3B sanal diinyalarin sahip oldugu potansiyellerin 6gretimsel,
sosyal ve bilissel buradaligin olusturulmasinda daha etkin olabilecegi distnilmektedir (McKerlic &
Anderson, 2007; McKerlich et al., 2011; Traphagan et al., 2010).

STM ile ilgili Gelistirilen Olgekler

Cevrimici 6grenme ortamlarinda STM'nin dikkat cekmesi bu modelin temel alindigi 6lgcek gelistirme,
gegerlik ve giivenirligini saglama gabalarini arttirmistir. ilk olarak Garrison vd. (2004), égretimsel, sosyal
ve bilissel buradalikla ilgili literatiirde yer alan gostergelerden 28 maddelik 6lgek gelistirmistir. Olcek 65
iniversite 6grencisine uygulanmis ve agimlayici faktdr analizleri sonucunda 6lgegin lg¢ faktor altinda
toplandigi belirlenmistir. Ancak bazi maddelerin birden fazla faktér altinda toplanmasi net bir
yorumlamanin yapilmasini engellemistir. Bunun yaninda 6lgegin 4 faktorliik yapiya da uygun olabilecegi
ifade edilmistir. Arbaugh (2007), 68retimsel, sosyal ve bilissel buradalikla ilgili calismalardan yararlanarak
7'li Likert tipi 44 maddelik 6lcek gelistirmis ve 667 liniversite 6grencisine uygulamistir. Yapilan agimlayici
faktor analizi sonucunda olgegin 6gretimsel, sosyal, bilissel buradalik, tasarim ve organizasyon olmak
Uzere 4 faktérden olustugu ve varyansin %68.75'ini agikladigl anlasilmistir. Arbaugh vd. (2008),
gelistirilen dlgeklerin belli bir 6rneklem kesiminden elde edildigini ifade ederek ¢alismalarini egitim ve is
alaninda 6grenim goren 287 Universite 6grencisiyle gerceklestirmistir. Calismada 4'lU likert tipi 34
maddeden olusan olgegi 6grencilere uygulamislardir. Ancak Olgek Uzerinde sadece agimlayici faktor
analizi gerceklestirmisler ve olcegi olusturan 3 faktdrin varyansin % 61.3'Uni acikladigini tespit
etmislerdir. Buna karsin analizlerde, olasi faktor sayilarina izin verildiginde 6z degerlerin doérdiincu bir
faktoriin de olusabilecegini gosterdigini anlamislardir. Bu asamadan sonra birgok ¢calismada benzer 6lgek
Uzerinde agimlayici ve dogrulayici faktoér analizleri gergeklestirilerek dlgegin lisans ve mezun Universite
ogrencilerine uygulanmasi ¢abalarina girilmistir (Carlon et al., 2012; Diaz et al., 2010; Garrison et al.,
2010; Shea & Bidjerano, 2009).

3B sanal 6grenme ortamlariyla ilgili galismalar incelendiginde var olan g¢evrimigi STM 6&lgeklerinin bu
ortamlar icin kullanildigi gérilmektedir (McKerlic & Anderson, 2007; McKerlich et al., 2011). Ancak 3B
sanal 6grenme ortamlari 3B ortam, etkilesim, avatar, iletisim, isbirlikli calisma, akis, gibi pek cok
ozelligiyle ¢cevrimici 6grenme ortamlarindan ayrilmaktadir. Bu nedenle ¢evrimici 6§renme ortamlarinda
o6gretimsel, sosyal ve bilissel buradaligi tanimlamaya ya da belirlemeye yonelik gelistirilen 6lgeklerin, 3B
sanal 6grenme ortamlarinda yetersiz kalabilecegi disiinilmektedir. Bu nedenle 3B sanal 6grenme
ortamlari igin gelistirilecek 6lgegin, bu ortamlarda 6grenme deneyimlerinin daha iyi anlasilabilmesi, daha
fazla bireye ulasilabilmesi ve c¢ikarima dayali olarak farkli degiskenlerle STM bilesenleri arasindaki
iliskilerin tespit edilebilmesi agisindan faydal olacagi distinilmektedir. Bu dogrultuda bu galismanin
amaci 3B sanal 6grenme ortamlarina yonelik STM olgegi gelistirmektir.

Yontem
Second Life 3B Kis Sporlari Sanal Ogrenme Ortami

3B kis sporlari sanal 6grenme ortami, ilk6gretim 6grencilerine kis sporlari hakkinda bilgi vermek ve
farkindalk olusturmak amaciyla gelistirilmistir. Ortamda yardim alani, bilgi evi, kiyafet giyme, alistirma,
uygulama ve sosyal alanlari bulunmaktadir. Yardim alani 6grencilerin ortamin daha pratik kullaniminin
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anlatilmasi icin hazirlanmistir (Sekil 2.a). Bilgi evi 3B kis sporlari sanal 6grenme ortaminda ilgili spor
dalinin ne oldugu, nasil yapildigi, kurallarinin neler oldugu vb. hakkinda bilgi vermek amaciyla
olusturulmustur (Sekil 2.b). Kiyafet giyme alani 6grencilere her spor daliyla ilgili kiyafetleri tanitmak
amaciyla tasarlanmistir (Sekil 2.c). Alistirma alani 3B kis sporlari sanal 6grenme ortaminda her bir spor
dalinin teknik ve stratejilerinin animasyonlarla, resimlerle ve videolarla gosterilmesi icin yapilmistir (Sekil
2.d). Uygulama alani 3B kis sporlari sanal 6grenme ortaminda ogrencilerin 6grendiklerini pratige
dokmeleri igin gelistirilmistir (Sekil 2.e). Sosyal alan 6grencilerin oturup dinlenmeleri, diger 6grencilerle
sohbet edebilmeleri icin hazirlanmistir (Sekil 2.f). Calismada Ogrenciler verilen etkinlik listeleri
dogrultusunda bu ortama girmis ve uygulamalar gergeklestirmislerdir.

Sekil 2. Yardim alani (a), Bilgi Evi-Video Salonu(b), Kiyafet Giyme alani (c), Alistirma alani (d), Uygulama
Alani (e), Sosyal Alan (f)

Calisma Grubu

Arastirmanin ¢alisma grubu 260 6grenciden olusmaktadir. Ogrencilerin 67'si 5. sinif, 101'i 6. sinif ve
91'i 7. sinif diizeyindedir. Ogrencilerin 110'u kiz, 148'i erkektir. Calismada &rneklem secim ydntemi
olarak kolay ulagilabilir 6rnekleme yoéntemi kullanilmistir. Bu o6rnekleme yoénteminde arastirmaci
calismaya katilacak bireyleri erisilebilir kisilerden segmektedir (Fraenkel & Wallen, 2009). Bu ¢alismada
da arastirmanin gerek uygulama, gerek veri toplama sireglerinin daha rahat bir sekilde gerceklestirilmesi
ve okullarin teknik alt yapilarinin istenilenleri nispeten karsilamalari nedeniyle kolay ulasilabilir
drnekleme ydntemi kullanilmistir. Ote yandan Erzurum'da bulunan okullarin énemli bir kisminin teknik
alt yapisinin 3B sanal 6grenme ortaminin galismasi icin gerekli teknik alt yapiylr desteklememesi
arastirmada daha fazla 6grenciye ulasiimasini engellemistir.

3B Sanal Ogrenme Ortamlari igin Sorgulama Topluluklari Olgeginin Gelistirilmesi
Literatiir Taramasi ve Kullanilan 3B Sanal Ggrenme Ortaminin Ozellikleri

Calismada o6lgek maddelerinin gelistiriimesinde McKerlic ve Anderson'in (2007), Traphagan vd.'nin
(2010) 3B sanal 6grenme ortamlari igin belirledikleri gostergelerden ve o6lgegi uygulamadan o6nce
o6grencilerin uygulama vyaptiklari 3B sanal 6grenme ortaminin ozelliklerinden yararlaniimistir. Bu
dogrultuda literatlir ve arastirmacilarin 3B sanal diinya deneyimlerinden yararlanarak 51 madde
hazirlanmistir.
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Uzman Degerlendirmesi

Gelistirilen maddeler, STM bilesenlerini yansitip yansitmadiklarini belirlemek amaciyla bir 6gretim
teknolojileri alani uzmani ve 3 doktora &grencisi tarafindan degerlendirilmistir. Sonrasinda olgek
maddeleri, psikolojik danismanlik ve rehberlik alaninda doktora yapan dort doktora 6grencisi tarafindan
incelenmistir. Alinan donltlere gore maddeler diizenlendikten sonra tekrardan 6gretim teknolojileri
alaninda uzman iki kisi tarafindan degerlendirilmistir. Daha sonraki asamada 6lgek maddeleri bir Tirkce
dil uzmani tarafindan incelenmistir.

Pilot Uygulama

Uzman ve akran degerlendirmesinden sonra gelistirilen 6lgek maddelerinin 5, 6, ve 7. sinif
Ogrencilerinin seviyelerine uygunlugu belirlenmeye calisiimistir. Bu dogrultuda her sinif diizeyinden 5
dgrencinin 6lcek maddelerini okumalari ve anlamadiklari yerleri belirtmeleri istenmistir. Ogrencilerden
alinan donatler dogrultusunda maddeler dil agisindan tekrar diizenlenmistir.

Verilerin Toplanmasi

Calismada verilerin toplanmasi iki asamada gerceklestirilmistir. ilk asamada agimlayici faktér analizi
icin 5, 6 ve 7. sinif 6grencilerinden olusan 118 kisilik grup, okulun teknik alt yapisinin Second Life (SL)'in
calismasi icin yetersiz olmasindan dolayi Uiniversiteye getirilmistir. Ogrenciler ikiye ayrilarak fakiiltenin
bilgisayar laboratuarlarina gonderilmistir. Burada ilk olarak 6grencilere 3B ortam kullanimiyla ilgili
bilgiler verilmistir. Daha sonra 6grencilere 6gretimsel, sosyal ve bilissel buradaligin olusumun ayardimci
olacak etkinlik listeleri verilerek burada yer alan gérevleri gerceklestirmeleri istenmistir. Ogrenciler
gorevleri gergeklestirirken sorun yasadiklarinda yardim almalari igin her laboratuarda iki kisiden olusan
teknik personel gorevlendirilmistir. Ayrica iki alan uzmani da 6grencileri gorevler, kis sporlari ve 3B
ortam hakkinda bilgilendirmistir. Arastirmaci ise ortama girerek 0Ogrencilerin &grendiklerini
paylasmalarini saglamistir. Bu sekilde uygulama iki haftada toplam yedi saatte tamamlanmistir. Son
olarak dgrencilere 3B Sanal Ogrenme Ortamlari igin Sorgulama Topluluklari Olgegi uygulanmistir.

ikinci asamada dogrulayici faktér analizi icin 5, 6 ve 7. sinif &grencilerinden olusan 142 kisilik grupla
kendi okullarindaki laboraturda uygulama yapmistir. Burada da ilk olarak 6grencilere 3B ortam
kullanimiyla ilgili bilgiler verilmis ve kilavuzlar dagitilmistir. Daha sonra 6grencilere etkinlik listeleri
verilerek burada yer alan gorevleri gerceklestirmeleri istenmistir. Ogrenciler gérevleri gerceklestirirken
sorun yasadiklarinda yardim almalari icin laboratuarda bir teknik personel gérevlendirmistir. Ayrica
arastirmaci da ortam girerek 6grencileri gorevler ve 3B ortam hakkinda bilgilendirmistir. Bu sekilde
uygulama iki haftada toplam alti saatte tamamlanmistir. 3B Sanal Ogrenme Ortamlari igin Sorgulama
Topluluklari Olgegi uygulanmustir.

Bulgular
Agimlayici Faktor Analizi

Calismada STM’de (STM) yer alan maddeleri 6gretimsel, sosyal ve bilissel buradalik degiskenleri
altinda yapilandirmak, veri setini yonetilebilir duruma getirmek amaciyla agimlayici faktor analizinden
yararlaniimistir (Field, 2009). Faktor analizini gerceklestirmek amaciyla éncelikle 6grenciler 3B sanal
6grenme ortaminda uygulamalar gergeklestirmis ve ardindan olgek 118 0Ogrenciye uygulanmistir.
Acgimlayici faktor analizi, Principal Axis Factoring analizi orthogonal rotation (varimax) kullanilarak 51
madde Uzerinde gergeklestirilmistir. Yapilan ilk analiz sonucunda 5 madde faktér yik degerlerinin. 5’'in
altinda olmasi, 19 madde ise yer aldig1 faktoriin amacini yansitmamasi nedeniyle 6lgekten ¢ikariimistir.
Bu asamadan sonra 27 madde Uzerinden tekrar agimlayici faktor gergeklestirilmistir. Analiz sonucunda 1
maddenin iki faktor altinda toplanmasi nedeniyle Olgekten gikarilmalarina karar verilmistir. Bu madde
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gikarildiktan sonra kalan maddelerle tekrar faktér analizi gerceklestirilmistir. Olgegin uygulandig
orneklem sayisinin yeterli oldugu (KMO= .928, p=.000), bireysel degiskenler icin KMO degerlerinin.
87’den bliylk ¢iktigl, maddeler arasindaki korelasyonun yeterli biyiklikte oldugu (x*(325)= 2198.779,
p=.000) gorulmustiir (Field, 2009). Rotasyon gerceklestirildikten sonra 2 madde hari¢ tim maddelerin
faktor yik degerlerinin. 544’ten biylk oldugu belirlenmistir (Field, 2009). Faktor ve glivenirlik analiz
sonuglari Tablo 1'de yansitilmistir. Analiz sonucunda belirlenen 3 faktériin toplam varyansin % 57.8'ini
acikladiklari tespit edilmistir.

Tablo 1
STM Aciklayici Faktér ve Glivenirlik Analizi Sonuglar.

I. Faktor II. Faktor IIl. Faktor

Maddeler BB 68 SB

3B sanal ortamda, ne tiir bilgi ve beceriler edinecegim acik bir sekilde belirtildi. .58

3B sanal ortamda, ortami nasil kullanacagim hakkinda bilgilendirildim. 72

3B sanal ortamda, farkl materyaller kullanilarak (video, animasyon ve resimlerden) kis .63

sporlariyla ilgili bilgi verildi.

3B sanal ortam, kis sporlari hakkinda diger 6grencilerle sohbet edebilecegimiz kisimlar .59

(konferans odalari, sesli sohbet, yazili sohbet vb.) igeriyordu.

3B sanal ortamda 6gretmenin, spor dallariyla ilgili (short track, artistik paten vb.) diger .58
ogrencilerle sohbet etmemizi saglamasi kis sporlarini 6grenmeme yardimci oldu.

3B sanal ortamda 6gretmen, kis sporlariyla ilgili farkli fikirlerimizi paylasmamizi .57

sagladi.

3B sanal ortamda verilen gorevler, spor dallarini 6grenmemi sagladi. .69

3B sanal ortamdaki bilgi evi, alistirma alani, kiyafet giyme alani, uygulama alani kig 77

sporlariyla ilgili konulari 6grenmemi sagladi.

3B sanal ortamda 6gretmenin verdigi bilgiler kis sporlarini 6grenmemi sagladi. .54

3B sanal ortamda spor dallarini (short track, artistik paten vb.) uygularken neler .50
hissettigimi diger 6grencilere rahatlikla séyleyebildim.

3B sanal ortamda diger kisilerle konugsurken avatarin jest ve mimiklerinden .62
yararlandim.

3B sanal ortamda diger 6grenciler kis sporlariyla ilgili farklh diigtincelerini paylast. .64
3B sanal ortamda diger 6grencilere kis sporlariyla ilgili anlamadigim konular hakkinda .64
sorular sordum.

3B sanal ortamda bazi 6grencilerle arasinda gruplasmalar oldu. .65
3B sanal ortamda gergeklestirilen tartismalar, uygulamalar bende gergek siniftaymisim .63
gibi hissettirdi.

3B sanal ortamdaki farkli materyaller (video, animasyon yada sunularla verilen .45

bilgileri) kis sporlarina olan ilgimi artirdi.

3B sanal ortamda kis sporlarini uygulamak igin bilgi evindeki bilgileri inceledim. 71

3B sanal ortamda kig sporlarini uygulamak igin kiyafet giyme alanindaki bilgileri .80

inceledim.

3B sanal ortamda kis sporlarini uygulamak igin alistirma alanini inceledim. .75

3B sanal ortamda kis sporlarini uygulamak igin ortamdaki bilgi evindeki videolari 58

inceledim. ’

3B sanal ortamda kis sporlarini uygulamak igin ortamdaki animasyonlari inceledim. .62

3B sanal ortamda kis sporlarini uygulamak i¢in ortamdaki panolari inceledim. .64

3B sanal ortamda diger 6grencilerin sorduklari sorulara video animasyon ya da 63

sunulardan edindigim bilgilerimle cevap verdim. ’

3B sanal ortamda diger 6grencilere yardim etmek icin 6gretmenimden ve ortamdan 67

edindigim bilgilerimi kullandim. ’

3B sanal ortamda elde edindigim bilgilerimle diger 6grencilere uygulama yaparken .58

rahatlikla 6nerilerde bulunabilirim.

3B sanal ortamda kig sporlarini uygularken karsilastigim sorunlari yardim almadan .59

rahatlikla ¢ézebilirim.

Ozdeger 5.79 5.11 412
Aciklanan Varyans 22.28 19.67 15.85
a .93 .92 .87

Biitiin maddeler igin a .96 - Toplam agiklanan varyans 57.80
BB: Bilissel Buradalik OB: Ogretimsel Buradalik SB: Sosyal Buradalik
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Tablo 1 incelendiginde, 6gretimsel buradaligin varyansin 19.66'sini, sosyal buradaligin 15.85'ini ve
biligsel buradaligin 22.28'ini agikladigi gorilmektedir. Her bir bilesen icin Cronbach Alpha katsayisi ise
sirasiyla. 92, .87 ve. 93'tiir. Olgegin geneli icin cronbach alpha katsayisi .96'dir. Calismada 6lcegi
olusturan faktoérler arasindaki iliskiler de incelenmistir. Yapilan analiz sonuglari Tablo 2 'de yansitiimistir.

Tablo 2.
STM Acgiklayici Faktér ve Giivenirlik Analizi Sonuglar.

Faktor OB SB BB

6B - 32%* A9**
SB - - 35%*
BB - - -

** p=.00

Tablo 2 incelendiginde 6gretimsel ve sosyal buradalik arasinda orta diizeyde anlaml (r=.32, p=.00),
ogretimsel buradalik bilissel buradalik arasinda orta diizeyde anlamh (r=.50, p=.00), sosyal buradalik
bilissel buradalik arasinda da orta diizeyde anlamli (r=.36, p=.00) iliski bulunmaktadir.

Dogrulayici Faktor Analizi

Acimlayici faktor analizi sonrasinda, Olgek tekrardan 142 6grenciye uygulanmis ve ortaya cikan
modelin yapi gecerligini degerlendirmek icin dogrulayici faktor analizi (DFA) yapilmistir (Kline, 2005). Bu
¢alismada model uyum indeksleri olarak xz/df (Chi-Square/Degree of Freedom), Root Mean Square Error
of Approximation (RMSEA), Standardized Root Mean Square Residual (SRMR), Goodness of Fit Index
(GFI), Adjusted Goodness of Fit Index (AGFI), Normed Fit Index (NFI) ve Comparative Fit Index (CFl) goz
oniinde bulundurulmustur.

Ug faktdrden olusan yapiya iliskin olarak gerceklestirilen dogrulayici faktdr analizlerinde model
Uzerinde higbir modifikasyon gerceklestiriimeden once ulasilan uyum iyiligi indeksleri su sekilde
belirlenmistir; [xz/df=1.59 (p=.00); RMSEA= .07; GFl= .80; AGFI= .76; CFI=.99; NFI= .97; SRMR= .05].
Analizler sonucunda ortaya ¢ikan modifikasyon onerileri incelendiginde, bazi maddeler arasinda Ug
modifikasyon o©nerisinin ortaya ciktigi gorilmustir. Kuramsal olarak incelendiginde bu maddelerin
benzer durumlari olgtikleri, dolayisiyla iki madde arasinda gizil bir iliskinin kabul edilebilir olacagi
gorulmis ve modifikasyon 6nerisi dikkate alinmistir. Sirasiyla modeli ylksek katki yapacagi on gorilen
maddeler arasinda modifikasyon islemleri gerceklestirilmistir. Modifikasyonun ardindan modele iliskin
uyum iyiligi indeksleri su sekilde olusmustur: X*/df =2.10 (p=.00); RMSEA= .06; GFl= .88; AGFI= .85;
CFI=.98; NFI=.96; SRMR=.05]. Bu dogrultuda, Sekil 3’te li¢ faktorli yapiya iliskin model sunulmaktadir.

Modelin uyum iyiligi indeksleri incelendiginde X*/df degerinin 2.10 oldugu gorilmektedir. Alan
yazinda bu degerin biiylk 6rneklemler igin U¢ ve altinda ¢iktigi modellerde mikemmel uyum oldugu
ifade edilmektedir (Kline, 2005; Simer, 2000). RMSEA degeri. 06 olarak bulunmustur. Thompson (2004),
Hu ve Bentler (1999) gore bu deger iyi uyuma isaret etmektedir. CFl ve NFI degerleri incelendiginde, iki
indeks degerinin de. 95’ten buyik olmasi mikemmel uyuma sahip oldugu goériilmektedir (Thompson,
2004; Siimer, 2000). AGFI degeri. 85 ile kabul edilebilir bir uyum indeksine (Kline, 2005; Schermelleh-
Engel, Moosbrugger, & Miiller, 2003) sahip iken GFI. 88 olarak bulunmustur. Bulunan GFI degeri, esik
degerin altinda kalmaktaysa da bu degere oldukga yakindir. SRMR degeri ise. 05 ile mikemmel uyum
gostermektedir (Brown, 2006).
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Sekil 3. Dogrulayici faktér analizi sonuglari.

Olgekte DFA analizine iliskin her bir maddeye ait standardize ¢éziimleme degerlerinin anlamli olup
olmadigini belirlemek i¢in t degerleri incelenmistir. Belirlenen t degerleri 8.99 ile 18.19 arasinda
degismektedir. Hesaplanan t degerleri tim maddeler icin p < .01 diizeyinde anlamli bulunmustur. Sonug
olarak DFA sonrasi elde edilen uyum indeks degerleri incelendiginde, 26 maddelik 6lgme aracinin iyi bir
uyum gosterdigi ve uygulanabilir oldugu gorilmustar.

Tartisma, Sonug ve Oneriler

Bu calismada 3B sanal O6grenme ortamlari icin STM Olgegi gelistirilmistir. Gegerlik glvenirlik
calismalari 260 ortaokul 6grencisiyle sinirlidir. Calismada, 3B sanal ortamin ortaokul okullarinin teknik alt
yapisi tarafindan desteklenmemesi nedeniyle sinirli sayida 6grenciye ulasilmistir. Elde edilen sonuglar bu
kapsamda degerlendirilmelidir.

Bu calismada gelistirilen 3B sanal 6grenme ortamlari STM olgeginin gelistirilme siirecinde gecerligi
saglamak amaciyla agimlayict ve dogrulayict faktor analizlerinden yararlanilmistir.  Literatlr
incelendiginde 3B sanal 6grenme ortamlarina yonelik gelistirilen STM oOlgegine rastlanilmamaktadir.
Yapilan calismalarda STM' nin 3B sanal 6grenme ortamlari igin uygunluguna bakilmis ve 3B sanal
diinyalara gore yeni gostergeler belirlenmeye calismistir (Burgres et al., 2010; McKerlich & Anderson,
2007; McKerlich et al., 2011). STM'nin temel alindigi 6lcek gelistirme calismalarinin daha ¢ok g¢evrimigi
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o6grenme ortamlari igin yapildigi gorilmektedir. Bu nedenle gelistirilen 6lgek, 3B sanal 6grenme
ortamlarina yonelik STM 6lgegi olmasi nedeniyle diger c¢alismalardan ayrilmaktadir. Ancak Olgek
maddeleri daha ¢ok gelistirilen ortama yonelik hazirlandigindan, genel olarak 3B sanal 6grenme
ortamlarini kapsayacak STM maddelerinin gelistiriimesi daha faydali olabilir.

Calisma sonucunda 6gretimsel, sosyal ve bilissel buradalik faktorlerinden olusan STM 6lgegi
gelistirilmistir. Literatlrde ise gelistirilen STM olgeklerinin 3 ya da 4 faktorden olusabilecegine yonelik
tartismalar mevcuttur (Arbaugh, 2007; Arbaugh et al., 2008; Garrison et al., 2010). Ancak 6lgegin 3
faktorli yapida olmasinin yorumlamanin daha iyi yapilmasina katki saglayacagi belirtilmektedir (Shea ve
Bidjerano, 2009). Bunun yani sira ¢evrimici 6grenme ortamlarinda 6gretimsel buradaligi niteleyen daha
farklh maddelerin gelistirilmesi gerektigi 6ne sirilmektedir (Arbaugh et al., 2008). Bu nedenle bu
¢alismanin bitln bilesenler agisindan yeni maddeler icermesi ve 3 faktorli yapidan olusmasi nedeniyle
alana katkida bulunabilecegi diisiiniilmektedir. Ote yandan ¢evrimici 8grenme ortamlari icin STM 6lgegi
gelistirme calismalari genellikle Gniversite 6grencileri ya da yetiskinlerle gergeklestirilmistir (Carlon et al.,
2012; Diaz et al., 2010; Garrison et al., 2010; Shea & Bidjerano, 2009). 3B sanal diinyalarla ilgili literatlr
incelendiginde de orneklem olarak daha ¢ok lisans Ustli ve Universite Ogrencilerinin tercih edildigi
goriilmektedir (Dalgarno, Lee, & Carlson, 2011). Bu ¢alismada ise 6rneklem olarak ortaokul 6grencileri
secilmistir. Bu nedenle c¢alismanin gerek ulusal gerek uluslararasi literatlire katkisinin olacagi
diisiintilmektedir.

Tesekkiir ve Bilgilendirme

Bu calisma 111K516 Nolu “Kis Sporlarina Olan ilgi ve Farkindalik Uzerine 3B Sanal ve Coklu
Ortamlarin Etkisi” bashkli TUBITAK projesi cercevesinde yapilmistir.
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