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Abstract
This study aimed to examine the effects of the SE learning model supported
by virtual reality (VR) technology on sixth-grade students’ academic
. achievement and their attitudes toward science, technology, and the
‘w environment. A quasi-experimental design involving pre-tests and post-
Received: 21.07.2025 tests in both the experimental and control groups was employed. The study
Accepted: 12.09.2025 was conducted during the 2023—-2024 academic year with 41 sixth-grade
Published: 23.10.2025 students from a public middle school in Mugla, Tiirkiye. The experimental
group consisted of 21 students, while the control group included 20
students. The experimental group received instructions using the S5E
model integrated with VR, whereas the control group was taught using
traditional methods. Four measurement tools were used for data
collection: The Academic Achievement Test, the Science Attitude Scale,

Keywords the Technology Use Attitude Scale, and the Environmental Attitude Scale.
Science Education The implementation process was planned for 14 class hours. Students in
5E Learning Model the experimental group experienced eight different VR modules using
Virtual Reality cardboard VR glasses and worked on structured worksheets while

participating in collaborative activities. The results indicated that
activities designed according to the 5E learning model supported by VR
significantly improved students’ academic achievement and positively
influenced their attitudes toward science, technology, and the
environment.
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Introduction

Science education is a fundamental discipline that enables individuals to understand scientific concepts,
principles, and processes, relate this knowledge to daily life, and develop higher-order skills such as
scientific literacy, critical thinking, and problem-solving. In this regard, science teaching shaped by a
constructivist approach encompasses multidimensional instructional processes, including hands-on
activities, inquiry-based learning environments, and technology integration. The Science Curriculum,
updated in 2024, also adopts a holistic, student-centered educational approach aimed at raising
individuals who are open to lifelong learning, sensitive to environmental issues, capable of effectively
using scientific process skills, and aware of digital transformation (MoNE, 2024). The program
emphasizes interdisciplinary connections and highlights that science education should not only serve
the purpose of knowledge transfer but also contribute to the development of attitudes, values, and
awareness. However, findings in the literature indicate that the affective gains targeted in such curricula
are not adequately supported in practice, and students often fail to develop positive attitudes toward
science courses (Cil & Cepni, 2012).
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Attitude is defined as a mental, emotional, and behavioral tendency developed by an individual based
on experience, knowledge, feelings, and motivation (Inceoglu, 2000). Developing a positive attitude
toward science increases students’ interest and motivation in the subject and, in turn, supports their
academic achievement (George, 2006; Yaman & Dede, 2007). Students with positive attitudes are more
willing to participate in lessons, whereas those with negative attitudes often experience a decline in
performance (Kenar & Balci, 2012). Therefore, student-centered teaching methods that encourage active
participation should be prioritized in science classes (Aygicek, 2007). Supporting these methods with
digital instructional materials has become a crucial requirement, both for fostering positive attitudes and
for achieving learning objectives (Giliven & Gogen Kabaran, 2023).

Digital materials include learning resources presented through technologies such as Web 2.0 tools,
digital stories, QR codes, concept and mind maps, and virtual reality (VR) in both online and offline
environments. Among these materials, VR has attracted considerable attention in recent years. VR is a
computer-based technology that provides three-dimensional digital representations of real
environments, enabling students to directly experience abstract or distant concepts that they would not
otherwise encounter (Parsons & Cobb, 2011). In science courses, although field trips are often required
to address certain topics, such trips are frequently not feasible due to limitations such as cost, permission,
and time, making VR a powerful alternative (Gregory et al., 2016; Herbert et al., 2013). Through this
technology, students can learn as if they were exploring otherwise inaccessible environments, and this
process may lead to positive changes in their attitudes toward science (Goodwin et al., 2015).

In science courses, fostering positive attitudes in students and enabling them to acquire scientific process
skills can be made more effective through instructional practices enriched with constructivist approaches
and supported by technological tools. In this context, the SE learning model (Engage, Explore, Explain,
Elaborate, and Evaluate), developed on the basis of constructivist theory, is widely used in science
education as an effective teaching method (Bybee et al., 2006). The “Engage” phase of the model aims
to capture students’ attention and activate their prior knowledge. In the “Explore” phase, students
construct knowledge by generating their own experiences under the teacher’s guidance. The “Explain”
phase enables students to articulate what they have learned at a conceptual level, while in the “Elaborate”
phase, knowledge is transferred to different contexts. The final phase, “Evaluate,” allows students to
reflect on and assess their learning. Studies in the literature indicate that this model not only enhances
academic achievement but also strengthens conceptual understanding, increases retention, and
positively influences students’ motivation toward the subject (Seremet et al., 2022).

The effectiveness of the SE model increases further when supported by technological tools such as VR.
VR-supported 5E learning environments significantly enhance pedagogical effectiveness by enabling
students to engage in multidimensional, interactive, and experience-based learning processes (Giiven et
al., 2025). In the science education literature, VR applications have been successfully used to teach
many abstract concepts, including systems, the solar system and eclipses, cell structure, environmental
education, simple machines, the structure of the eye, animals, and plants (Aktamis & Arici, 2013; Arici,
2013; Dagdalan, 2019; Fokides, 2019; Liu et al., 2020; Sarigam, 2019; Sarioglu, 2019; Shim et al., 2010;
Tudor et al., 2018; Urhan, 2019). Moreover, studies in environmental education indicate that VR-
supported learning has strong potential to increase environmental awareness (Markowitz et al., 2018;
Nelson et al., 2019). Findings also suggest that this potential contributes to enhancing students’
sensitivity to environmental issues and their awareness of renewable energy sources (Karytsas &
Theodoropoulou, 2014; Liarakou et al., 2009).

In this context, the topic of “Fuels,” which holds an important place in science education, plays a critical
role in helping students recognize energy sources, understand their environmental impacts, and develop
awareness of energy conservation. Meeting the majority of energy needs through fossil fuels contributes
to problems such as global warming and environmental pollution (IEA, 2022; REN21, 2023), while also
underscoring the growing importance of renewable energy sources for sustainability (UNESCO, 2020).
This situation makes it necessary for students to become aware of energy sources and their
environmental effects at an early age. Introducing these sources through education in the early years is
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essential for fostering environmental sensitivity and energy awareness (Ergtl & Calis, 2022; Giiven,
2023; Giliven & Gogen Kabaran, 2021).

Accordingly, the present study aims to develop an innovative and holistic instructional approach by
integrating the 5E instructional model supported by VR technology into the topic of “Fuels” within the
“Matter and Heat” unit of the sixth-grade science course. To achieve this aim, the study was designed
as an instructional approach that combines VR technology with the SE learning model, and the findings
were evaluated in terms of the impact of this integrated structure. The instructional practices developed
in the study offer a multi-layered learning process that brings together pedagogical modeling (5E),
technological innovation (VR), and content focus (energy awareness and environmental sustainability).
Within this scope, the study addressed the following research questions:

1. What is the effect of the SE instructional model supported by VR technology on sixth-grade
students’ academic achievement?

2. What is the effect of the 5E instructional model supported by VR technology on sixth-grade
students’ attitudes toward science?

3. What is the effect of the SE instructional model supported by VR technology on sixth-grade
students’ attitudes toward technology use?

4. What is the effect of the 5E instructional model supported by VR technology on sixth-grade
students’ attitudes toward the environment?

Method

This study aims to examine the effects of activities based on the 5E learning model supported by VR
technology on sixth-grade students’ academic achievement and their attitudes toward science,
technology, and the environment in teaching the “Fuels” topic within the “Matter and Heat” unit of the
middle-school science course. For this purpose, a quasi-experimental design with pre-test and post-test
control groups was employed. In the experimental group, the SE learning model enriched with VR
applications was implemented, while the control group received instruction through traditional teaching
methods. The findings obtained from the study do not isolate the independent effect of VR technology;
rather, they reflect the holistic impact of the instructional design integrated with the SE model. The
research design is presented in Table 1.

Table 1. Research Design

Group Pre-test Implementation Post-test
Academic Achievement Test SE learning model Academic Achievement Test
Experimental ~ Science Course Attitude Scale supported by VR Science Course Attitude Scale
Attitude Scale Towards technology Attitude Scale Towards
Technology Use o Technology Use
Control Environmental Attitude Scale Traditional method Environmental Attitude Scale

Population and Sample

The population of the study consisted of sixth-grade students enrolled in a public middle school in Mugla
during the 2023-2024 academic year. The sample included 41 sixth-grade students from the same
school: 21 in the experimental group and 20 in the control group. The sample was determined through
purposive sampling, which enables an in-depth examination of groups with specific characteristics
consistent with the aim of the study. Based on the existing class sections, one was randomly assigned as
the experimental group and the other as the control group.
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Data Collection Tools

Science Course Academic Achievement Test

To assess the academic achievement of sixth-grade students on the topic of “Fuels,” the Science Course
Academic Achievement Test developed by Kaleli (2017), with established validity and reliability, was
employed. The test was originally prepared based on the learning outcomes in the 2013 Science
Curriculum, but it is also aligned with the 2018 and 2024 curricula. Relevant outcomes include:
F.6.4.4.1. Classifies fuels as solid, liquid, and gaseous, and provides examples of commonly used fuels;,
recognizes that fossil fuels are limited and non-renewable energy sources;, and emphasizes the
importance of renewable energy sources with examples. F.6.4.4.2. Discusses the effects of using
different types of fuels for heating on humans and the environment. F.6.4.4.3. Investigates and reports
measures to be taken regarding stove and natural gas poisoning. The test consists of 25 multiple-choice
questions covering the levels of knowledge, comprehension, application, and analysis according to
Bloom’s taxonomy. The reliability analysis yielded a KR-20 coefficient of 0.86.

Science Course Attitude Scale
To measure middle school students’ attitudes toward science, the Science Course Attitude Scale
developed by Kececi (2014) was employed. The scale demonstrated high reliability, with a Cronbach’s
alpha coefficient of 0.90. It is a 5-point Likert-type scale consisting of 31 items, 20 positive and 11
negative. The items are grouped under three factors: liking science, curiosity about science, and
associating science with daily life.

Attitude Scale toward Technology Use
To assess students’ attitudes toward the use of technology in lessons, the Attitude Scale toward
Technology Use developed by Kenar and Balc1 (2013) was employed. The scale is a 5-point Likert-type
instrument consisting of 15 items. It demonstrated good reliability, with a Cronbach’s alpha coefficient
of 0.86. Factor analysis revealed three sub-dimensions: anxiety and concern, satisfaction, interest, and
confidence, and technology and achievement.

Environmental Attitude Scale

To measure students’ attitudes toward the environment, the Environmental Attitude Scale developed by
Yiicel and Ozkan (2011) was employed. The scale consists of three sections. The first section collects
students’ personal information; however, this part was not used, as it was not relevant to the aim of the
study. The second section addresses the behavior dimension and includes 14 items, with responses rated
as “Never,” “Rarely,” “Sometimes,” “Often,” and “Always.” The third section measures the sub-
dimensions of willingness in thought, feeling, and action and consists of 21 items, rated on a 5-point
Likert scale ranging from “Strongly Disagree” to “Strongly Agree.” The overall reliability of the scale
was high, with a Cronbach’s alpha coefticient of 0.88.

Implementation Process

The study was conducted over 14 lesson hours, including 4 hours for data collection and 10 hours for
instruction, within the scope of the sixth-grade science course. During this process, students studied the
topic of “Fuels” in the “Matter and Heat” unit, based on the learning outcomes specified in the Science
Curriculum. These outcomes included: (F.6.4.4.1) Classifies fuels as solid, liquid, and gaseous, and
provides examples of commonly used fuels, recognizes that fossil fuels are limited and non-renewable
energy sources, and emphasizes the importance of renewable energy sources with examples. (F.6.4.4.2)
Discusses the effects of using different types of fuels for heating on humans and the environment.
(F.6.4.4.3) Investigates and reports on measures to be taken regarding stove and natural gas poisoning.
In line with these outcomes, the instructional process in the experimental group followed lesson plans
designed according to the SE learning model supported by VR technology. In the control group,
instruction was delivered through activities aligned with the curriculum, using existing teaching
materials such as textbook explanations, activities, assessment questions, and videos and animations
available on the Educational Informatics Network (EBA). The lesson duration and unit scope were kept
equal in both groups; the same outcomes were addressed within the same time frame, and all instruction
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was carried out by the researcher. The only difference was that the instructional process in the
experimental group incorporated VR applications within the 5E learning model.

In the experimental group, students learned the topic of “Fuels” through an instructional process based
on the 5E learning model supported by VR technology. During this process, they watched eight different
VR videos using cardboard VR goggles, accessed via links on their own mobile devices. After viewing,
students worked in groups of four on structured worksheets, discussed the content, and deepened their
understanding of related concepts. The VR materials included: Fuels VR, Renewable Energy Sources —
Short Introduction VR, Renewable Energy Sources — Detailed Explanation VR, The Environment [ Want
to Live in VR, Greenhouse Gases VR, Greenhouse Effect VR, Consequences of Global Warming VR, and
Stove and Natural Gas Poisoning VR. These contents consisted of applications and videos covering the
“Fuels” topic and related environmental themes. The Fuels VR application was developed with the Unity
2019 platform and was an interactive mobile VR tool that presented solid, liquid, and gaseous fuels with
3D visuals. The Renewable Energy Sources — Short Introduction VR and Detailed Explanation VR
videos were ready-made resources, translated into Turkish with scientific content, and viewed via
YouTube VR. The Environment [ Want to Live in VR application provided an interactive comparison of
a clean environment versus one affected by global warming, fostering environmental awareness. The
Greenhouse Gases VR, Greenhouse Effect VR, and Consequences of Global Warming VR videos
visually explained the causes and consequences of global warming and included Turkish voiceovers.
Finally, the Stove and Natural Gas Poisoning VR application simulated poisoning scenarios caused by
stoves and natural gas, visually demonstrating the necessary precautions. All materials were integrated
into the 5E learning model to help students concretize concepts and increase their awareness of the
topics. As shown in Figure 1, students opened the VR videos on their mobile phones, placed them into
cardboard VR goggles, and watched the content interactively.

Figure 1. The Environment [ Want to Live in VR Application and Cardboard Virtual Reality Goggles

An example of lesson content implemented in the experimental group, designed according to the SE
learning model supported by VR technology, is presented below.

At the Engagement stage, students individually watched the Fuels VR application to capture their
attention and activate prior knowledge. Using their mobile devices and cardboard VR goggles, they
experienced the content and then completed the worksheet Let’s Classify Fuels by categorizing different
types of fuels. They were informed that the lesson would involve classifying fuel types, discussing their
environmental effects, and understanding why fossil fuels are limited, thereby motivating them for the
activities ahead. During the Exploration stage, the same VR content was shown again. This time, students
worked with the worksheet Uses of Fuels to identify usage areas of the fuels they observed and discussed
these within their groups. In the Explanation stage, students’ answers regarding classification and
definitions were shared on the board. The teacher corrected missing or inaccurate information and
provided explanations about the characteristics of fossil fuels and their environmental effects. At the
Elaboration stage, students watched the video Renewable Energy Sources — Short Introduction VR and
evaluated the content using the worksheet Let’s Get to Know Renewable Energy Sources. The longer
video, Renewable Energy Sources — Detailed Explanation VR, was assigned as homework. In the
following lesson, students reflected on their observations using the worksheet My Observations on
Renewable Energy Sources and shared their findings with the class. Finally, at the Evaluation stage, a
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short assessment consisting of open-ended and multiple-choice questions was administered to determine
students’ learning outcomes.

Data Analysis

Quantitative data obtained from the Science Course Academic Achievement Test, the Science Course
Attitude Scale, the Attitude Scale toward Technology Use, and the Environmental Attitude Scale were
analyzed using SPSS 26. Since the sample size was below 50, the Shapiro—Wilks test was applied to test
normality. The skewness and kurtosis values of the pre-test and post-test scores for both the experimental
and control groups were within the acceptable range of —1.5 to +1.5, and the p-values indicated no
significant deviation from normal distribution (p > .05). Therefore, the data were considered normally
distributed. Accordingly, to compare the pre-test and post-test mean scores between independent groups,
the independent-samples t-test, a parametric test, was employed. Additionally, effect size (n?) values
were calculated based on the t-test results and interpreted according to Cohen’s (1988) guidelines: 0.01
= small effect, 0.06 = medium effect, and 0.14 = large effect.

Findings
Findings Related to Research Question 1
The first research question, “What is the effect of the SE instructional model supported by VR technology
on the academic achievement of sixth-grade students?” was examined in this study. To address this
question, the difference between the pre-test and post-test mean scores of the experimental and control
groups on the Academic Achievement Test for the topic of fuels was analyzed using the independent-

samples t-test. The results are presented in Table 2.

Table 2. Independent Samples t-Test Results for the Academic Achievement Test

Test Group n X df t p
Experimental 21 12.23 6.015
Pre-test Control 20 9.10 4.508 1870 069
Experimental 21 17.23 5.309
Posttest ™ Control 20 13.15 5.905 2:333 025

As shown in Table 2, there was no statistically significant difference between the pre-test mean scores
of the experimental and control groups on the Academic Achievement Test [#39) = 1.870, p > .05].
However, the difference between the post-test mean scores was statistically significant [#(39) =2.333, p
< .05]. The experimental group’s post-test mean score (X = 17.23) was higher than that of the control
group (X = 13.15). The effect size for this difference, calculated using eta squared (n?), was 0.12,
indicating a medium effect. These findings demonstrate that the SE instructional model supported by
VR technology was effective in improving the academic achievement of sixth-grade students.

Findings Related to Research Question 2

The second research question, “What is the effect of the 5E instructional model supported by VR
technology on sixth-grade students’ attitudes toward science?” was examined in this study. To address
this question, the differences between the pre-test and post-test mean scores of the experimental and
control groups on the Science Course Attitude Scale were analyzed using the independent-samples t-
test. The results are presented in Table 3.
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Table 3. Independent Samples t-Test Results for the Science Course Attitude Scale
Dimensions Test Group n X df t p
Experimental 21 41.14 4.54
Liking the science ' T Control 20 4085 463 204 83
course (Dimension 1) Experimental 21 48.09 5.53
Posttest —Control 20 4130 8.1 o4 003
Curiosity about the Pre-test Ex;éeorlllrtriz?tal ; (1) j} ;(7) gg; 330 743
science course - . :
. . Experimental 21 48.66 4.80
(Dimension 2) Post-test Control 20 1255 761 3.090 .004
Associating the science  Pre-test Exléeorlllrtriz?tal ; (1) 3341‘2) iig 932 357
course with daily life Experimental 21 3242 3.57
(Dimension 3) Post-test ——b : : 4.889 .000

Control 20 26.90 3.66

As shown in Table 3, no statistically significant differences were found between the pre-test mean scores
of the experimental and control groups on the sub-dimensions of the Science Course Attitude Scale:
Liking the Science Course (Dimension 1), Curiosity about the Science Course (Dimension 2), and
Associating the Science Course with Daily Life (Dimension 3) [#1(39) = 0.204, 2(39) = 0.330, (39) =
0.932, p > .05]. However, the post-test results revealed statistically significant differences in favor of
the experimental group across all three sub-dimensions [#1(39) = 3.144, 12(39) = 3.090, #:(39) = 4.889, p
< .05]. The experimental group’s post-test mean scores were significantly higher than those of the
control group in all sub-dimensions, indicating a positive effect of the intervention on students’ attitudes.
The effect sizes (n?) for these differences were calculated as 0.20 for Liking the Science Course, 0.19
for Curiosity about the Science Course, and 0.38 for Associating the Science Course with Daily Life.
According to Cohen’s (1988) classification, these represent large effects. Overall, the findings
demonstrate that the 5E instructional model supported by VR technology was effective in enhancing
students’ attitudes toward the science course.

Findings Related to Research Question 3

The third research question, “What is the effect of the SE instructional model supported by VR
technology on sixth-grade students’ attitudes toward technology use?” was examined in this study. To
address this question, the differences between the pre-test and post-test mean scores of the experimental
and control groups on the Attitude Scale Toward Technology Use were analyzed using the independent-
samples t-test. The findings are presented in Table 4.

Table 4. Independent Samples t-Test Results for the Attitude Scale toward Technology Use

Dimensions Test Group n X df t p
Anxiety and concern Pre-test EXIZ?e(flilr‘:;leltal g(l) ;322 25; 387 701
O ) oy Bl L0
Sat;f;litéirfl‘l’ (;:r‘iireest, Pre-test Exlée;;r;zrlltal g (1) iggg ;22 A11 912
(Dimension 2) Post-test Ex%e;g;z‘ftal g (1) gi :2‘5‘ éig 2161 037
Tzcclllllileoig iye E?d Pre-test Exlée(f;?;:ltal ; (1) g;g } gé 914 366
(Dimension 3) Post-test Experimental 21 13.42 1.39 2.839 .007

Control 20 12.00 1.80

301



£c/,

aVly; MSKU Journal of Education
v.m\“ ISSN 2148-6999 Volume 12, Issue 2, (2025) November

As shown in Table 4, no statistically significant differences were found between the pre-test mean scores
of the experimental and control groups on the sub-dimensions of the Attitude Scale Toward Technology
Use: Anxiety and Concern (Dimension 1), Satisfaction, Interest, and Confidence (Dimension 2), and
Technology and Achievement (Dimension 3) [#:1(39) = 0.387; 2(39) = 0.111; #(39) = 0.914, p > .05].
However, the post-test results revealed statistically significant differences in favor of the experimental
group across all three sub-dimensions [1(39) = 3.278; (39) = 2.161; (39) = 2.839, p < .05]. The
experimental group’s post-test mean scores were significantly higher than those of the control group in
all sub-dimensions, indicating a positive effect of the intervention on students’ attitudes. The effect sizes
(n?) for these differences were calculated as 0.21 for Anxiety and Concern, 0.10 for Satisfaction, Interest,
and Confidence, and 0.17 for Technology and Achievement. According to Cohen’s (1988) classification,
these correspond to large, medium, and large effects, respectively. Overall, the findings demonstrate
that the 5E instructional model supported by VR technology was effective in improving students’
attitudes toward technology use.

Findings Related to Research Question 4

The fourth research question, “What is the effect of the SE instructional model supported by VR
technology on sixth-grade students’ attitudes toward the environment? ” was examined in this study. To
address this question, the differences between the pre-test and post-test mean scores of the experimental
and control groups on the Environmental Attitude Scale were analyzed using an independent-samples t-
test. The findings are presented in Table 5.

Table 5. Independent Samples t-Test Results for the Environmental Attitude Scale

Dimensions Test Group n X df t p
Behavior Pre-test EXIée(frilr‘Ezrlltal g(l) fgié }(1)?46t 565 575
P ) g Dbl 3958 0
Thougt PO o a0 aags e L4928
PR oy Bl LD
Feeling Pre-test EXI()je;rilr;Zrlltal 5(1) 542132 4615431 -1.033 308
(Dimension 3) Post-test Exlée(fg;f)?tal g é gézg %2 2925 006
Willingness to Act Pre-test EXI()?ecfrilr;ZTtal 5(1) iégg i?g 608 946
(Dimension 4) Post-test Ex%e;:;z‘ftal g (1) gg:gg g :;(9) 2989 005

As shown in Table 5, no statistically significant differences were found between the pre-test mean scores
of the experimental and control groups on the sub-dimensions of the Environmental Attitude Scale:
Behavior (Dimension 1), Thought (Dimension 2), Feeling (Dimension 3), and Willingness to Act
(Dimension 4) [61(39) = 0.565; 12(39) = 1.149; :(39) = —1.033; 1(39) = 0.608, p > .05]. However, the
post-test results revealed statistically significant differences in favor of the experimental group across
all four sub-dimensions [#1(39) = 2.410; £(39) = 4.648; 13(39) = 2.925; 1(39) = 2.989, p < .05]. The
experimental group’s post-test mean scores were significantly higher than those of the control group in
all sub-dimensions, indicating that the intervention positively influenced students’ environmental
attitudes. The effect sizes (n?) for these differences were 0.13 for Behavior, 0.35 for Thought, 0.18 for
Feeling, and 0.18 for Willingness to Act. According to Cohen’s (1988) guidelines, these correspond to
a medium effect for Behavior and large effects for the other sub-dimensions. Overall, the findings
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demonstrate that the 5E instructional model supported by VR technology was effective in enhancing
students’ attitudes toward the environment.

Discussion

This study examined the effects of activities designed according to the SE learning model supported by
VR technology on students’ academic achievement and their attitudes toward science, technology, and
the environment while teaching the “Fuels™ topic in the sixth-grade science course.

With regard to the first research question, the findings indicate that activities designed in line with the
5E learning model supported by VR technology had a statistically significant and pedagogically positive
effect on students’ academic achievement. This result is consistent with previous studies (Aktamis &
Arici, 2013; Arict, 2013; Huang et al., 2019; Hudson, 2010; Liou & Chang, 2018; Topuz, 2018). Several
factors may have contributed to this improvement. First, during the initial lesson, students participated
in a workshop where they created their own cardboard VR goggles, which likely stimulated their
curiosity. Because students constructed the goggles themselves and were able to keep them, their interest
and motivation increased. Thus, arousing curiosity at the beginning of the lesson may have encouraged
more attentive listening and deeper understanding, ultimately improving performance. Second, the use
of VR goggles gave students the impression of visiting places they would not normally be able to access.
While certain topics in science courses are best taught through field trips and observational activities,
such opportunities are often limited. In their absence, instruction can remain abstract, hindering learning.
The sense of presence created by VR appears to have enriched the learning experience, thereby
positively influencing achievement. This is in line with literature emphasizing that VR applications
provide an effective and efficient means of experiencing processes and transferring knowledge
(Ververidis et al., 2022). A third contributing factor may be the concretization of abstract topics such as
fuels and renewable energy. Prior research has shown that VR technologies are particularly effective in
making abstract concepts more concrete (Aktamis & Arict, 2013; Arict, 2013; Dagdalan, 2019; Fokides,
2019; Liu et al., 2020; Saricam, 2019; Sarioglu, 2019; Shim et al., 2010; Tudor et al., 2018; Urhan,
2019). When abstract content becomes concrete, learners’ mental representations are strengthened, and
the retention and recall of knowledge are facilitated. Appealing to multiple senses in this way reinforces
learning. In conclusion, higher academic achievement in science is closely linked to the attainment of
the intended learning outcomes. The findings of this study suggest that VR technology is an effective
and appropriate instructional tool for supporting these outcomes. Accordingly, VR technology can be
seen as a strong complement to the constructivist learning approach, offering learning environments that
enhance students’ academic achievement.

The findings related to the second research question indicate that activities designed in accordance with
the 5E learning model supported by VR technology had a statistically significant and pedagogically
positive effect on students’ attitudes toward the science course. The observation that VR-supported
learning processes foster positive attitudes among students is consistent with previous studies in the
literature (Sarioglu, 2019; Martirosov & Kopecek, 2017). Several factors may explain this positive
development. First, students’ exposure to an unconventional instructional method may have captured
their attention and enhanced their intrinsic motivation. Increased motivation, in turn, likely encouraged
greater engagement with the course and the development of more positive attitudes. Furthermore, the
opportunity for students to take on active roles and learn through peer interaction in collaborative
settings enhanced both their interest in and commitment to the course (Ludlow, 2015). Collectively,
these findings suggest that constructivist learning environments supported by VR technology can exert
a strong positive influence on students’ attitudes toward the science course.

The findings related to the third research question indicate that activities aligned with the 5E learning
model supported by VR technology had a statistically significant and pedagogically positive effect on
students’ attitudes toward technology. In today’s rapidly changing and digitalized world, technological
opportunities have expanded considerably, leading to the widespread integration of digital tools into
educational settings. Digital materials used in instruction can enhance students’ interest in technology,
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and embedding technological tools in learning environments may foster the development of more
positive attitudes. The fact that today’s students live in close contact with technology further strengthens
this effect. The pedagogical advantages of VR applications also contributed to the development of
positive attitudes toward technology. First, the visual and auditory engagement provided by VR
environments likely increased students’ participation and excitement in the learning process (Javidi,
1999; Psotka, 1995). In addition, VR technologies can enhance students’ self-confidence, thereby
supporting the formation of positive attitudes toward technology (Basaran, 2010; Cavas et al., 2004;
Kayabasi, 2005). Another important factor is that students had the opportunity to repeatedly watch VR
videos at their own pace, which offered individualized learning opportunities, supported knowledge
construction, and reinforced positive approaches toward technology. The repeatable, experiential nature
of VR further deepens the learning process (Dede, 1995). Moreover, students’ active participation in
technology-based lessons and their desire to see technological tools incorporated into different subjects
represent additional key factors contributing to the development of positive attitudes toward the role of
technology in education (Dagdalan, 2019).

The findings related to the fourth research question indicate that activities designed in accordance with
the SE learning model supported by VR technology had a statistically significant and pedagogically
positive effect on students’ attitudes toward the environment. VR technology provides students with
opportunities to interact with objects and phenomena that are difficult or even impossible to access in
real life (Freina & Ott, 2015). In this study, students in the experimental group experienced observing
natural areas they could not physically visit and felt as though they were actually present in those
environments through VR applications. This immersive and interactive learning process likely
contributed to the development of a more sensitive approach toward the environment. Moreover,
presenting concrete examples of environmental damage in VR videos gave students the sense of directly
experiencing these situations, which positively influenced their environmental awareness and attitudes.
In particular, students who visually and audibly perceived that environmental problems are largely
human-induced developed a stronger sense of responsibility toward nature and greater respect for the
environment. VR applications also made unique contributions to each stage of the SE model: in the
Engage stage, visualizing environmental problems in virtual settings captured students’ attention; in the
Explore stage, the concretization of abstract concepts enriched the exploration process. In the Explain
stage, group discussions following VR experiences strengthened conceptual understanding, while in the
Elaborate stage, presenting renewable energy scenarios in different contexts supported knowledge
transfer. Finally, in the Evaluate stage, assessment activities reinforced learning outcomes. Taken
together, these findings suggest that, when integrated with constructivist learning approaches, VR
technologies can serve as effective tools for enhancing students’ environmental sensitivity

Conclusion

As a result of this research, it was found that activities designed in accordance with the 5E learning
model supported by VR technology enhanced sixth-grade students’ academic achievement and
positively influenced their attitudes toward science, technology, and the environment. Students’
experiences in concretizing abstract concepts, actively participating in the learning process, and
benefiting from individualized learning opportunities contributed to their overall learning outcomes.
Furthermore, the findings revealed that students developed greater environmental sensitivity and
acquired more positive attitudes toward the use of technology. Collectively, these results suggest that
the VR-supported SE instructional model provides an effective and holistic approach to science
education.

Recommendations
In line with the findings of this research, several recommendations can be made to guide future studies
and instructional practices. The 5E learning model enriched with VR technology was effectively

implemented with sixth-grade students on the topic of Fuels. For such practices, it is important that
teachers provide hands-on demonstrations beforehand to ensure students can use VR goggles
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effectively. Since the content is accessed through various digital platforms, it is also necessary to ensure
that students bring their smartphones and that internet connectivity is checked prior to implementation.
In crowded classrooms, where the number of goggles may be insufficient, the duration of the activity
should be extended and technical staff support should be sought. To prevent students from remaining
passive while waiting for their turn to use the goggles, supplementary activities should be planned.
Furthermore, the effectiveness of the model can be examined on a larger scale by conducting similar
studies with different grade levels and science topics. Future research should not only address cognitive
and affective outcomes but also investigate other aspects of learning, such as psychomotor skills and
cognitive load. In addition, diversifying technology integration through the use of various digital tools
and instructional strategies, as well as exploring the role of VR in online learning environments, would
provide valuable contributions to literature.
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Arastirma Makalesi
Sanal Gergeklik Teknolojisi ile Desteklenmis SE Ogrenme
Modeli: Ortaokul 6. Simif Fen Bilimleri Dersi Yakitlar
Konusunun Ogretimi!

Acelya ALABAZ?, Gokhan GUVEN?

Ozet
Bu arastirma ile sanal ger¢eklik teknolojisi ile desteklenmis SE grenme
modelinin, ortaokul 6. sinif 6grencilerinin akademik bagarilart ile fen

Makale Hakkinda bilimleri dersine, teknoloji kullanimina ve g¢evreye yonelik tutumlar:
Gonderim Tarihi: 21.07.2025 tizerindeki etkilerini incelemek amaglanmistir. Bu kapsamda on test-son
Kabul Tarihi: 12.09.2025 test kontrol gruplu yari deneysel desen kullanilmigtir. Arastirmaya 2023—
Yaymn Tarihi: 23.10.2025 2024 egitim-ogretim yilinda Mugla ilinde bir deviet ortaokulunda

ogrenim géren 41 altinct sinif 6grencisi katilmistir. Deney grubunda 21,
kontrol grubunda 20 ogrenci yer almistir. Deney grubunda sanal
gerceklik destekli SE 6grenme modeliyle, kontrol grubunda ise geleneksel
yontemle ogretim gerceklestirilmistir. Veri toplama siirecinde dort farkl
olgme aract kullanmilmistir: Fen Bilimleri Dersi Akademik Basar: Testi,
Fen Bilimleri Dersi Tutum Olgegi, Teknoloji Kullanimina Yonelik Tutum

Ana’ftflr I.(elfmeler Olgegi ve Cevresel Tutum Olgegi. Uygulama siireci toplam 14 ders saati
Fen Ogretimi S . .

N ) olarak planlanmis; deney grubundaki ogrenciler, sekiz farkli sanal
SE Ogrenme MOdeh gercgeklik icerigini karton VR gozliikleri araciligiyla deneyimleyerek,
Sanal Gergeklik yvapilandrilmis ~ ¢alisma — kagitlart  ile  igbirlik¢i  etkinlikler
Yakitlar gerceklestirmistir. Arastirma sonucunda, sanal gerceklik teknolojisiyle

desteklenmis SE égrenme modeline uygun etkinliklerin, ogrencilerin
akademik basarilarint artirdigi ve fen bilimleri dersine, teknoloji
kullantimina ve c¢evreye yénelik tutumlarini olumlu yonde etkiledigi
belirlenmistir.

Alabaz, A. & Giiven, G. (2025). Sanal Gergeklik Teknolojisi ile

. . Desteklenmis SE Ogrenme Modeli: Ortaokul 6. Smif Fen Bilimleri Dersi

Atif Icin Yakatlar Konusunun Ogretimi. MSKU Egitim Fakiiltesi Dergisi, 12(2),
295-321. DOI: 10.21666/muefd.1747136

Giris

Fen egitimi, bireylerin bilimsel kavramlari, ilkeleri ve siiregleri anlayarak bu bilgileri giinliikk yagamla
iligkilendirmelerini, bilimsel okuryazarlik, elestirel diistinme ve problem ¢dzme gibi iist diizey beceriler
gelistirmelerini hedefleyen temel bir disiplin olarak 6ne ¢ikmaktadir. Bu dogrultuda yapilandirmaci
yaklagimla sekillenen fen Ogretimi; uygulamali etkinlikler, arastirma-sorgulama temelli 6grenme
ortamlar1 ve teknoloji entegrasyonu gibi ¢ok boyutlu dgretim siireglerini igermektedir. 2024 yilinda
giincellenen Fen Bilimleri Dersi Ogretim Programi da 6grenciyi merkeze alan biitiinciil bir egitim
anlayisi benimseyerek, bireylerin yasam boyu 6grenmeye agik, ¢evresel sorunlara duyarli, bilimsel siire¢
becerilerini etkin kullanan ve dijital donilistimiin farkinda bireyler olarak yetismelerini amaglamaktadir
(MEB, 2024). Programda, disiplinler arasi iliskilere dnem verilmis, fen egitiminin yalmzca bilgi
aktarmaya degil; tutum, deger ve farkindalik gelistirmeye de hizmet etmesi gerektigi vurgulanmustir.
Ancak alanyazinda, bu tiir 6gretim programlarinda hedeflenen duyussal kazanimlarin uygulamada
yeterince desteklenemedigi ve 6grencilerin fen derslerine yonelik olumlu tutum gelistirme konusunda
yetersiz kaldigina dair bulgular da bulunmaktadir (Cil & Cepni, 2012).

! Bu makale, ikinci yazarin danigmanliginda yiiriitiilen birinci yazarin yiiksek lisans tezinden tiiretilmistir.
2 Mugla Sitki1 Kogman I:Jniversitesi — mumcuacelya3@gmail.com — ORCID: 0009-0009-5050-5465
3 Mugla Sitki Kogman Universitesi — gokhanguven@mu.edu.tr — ORCID: 0000-0001-9204-5502
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Tutum, bireyin deneyim, bilgi, duygu ve giidiilerine dayali olarak gelistirdigi zihinsel, duygusal ve
davranissal tepki egilimidir (Inceoglu, 2000). Fen bilimleri dersine yonelik olumlu tutum gelistirmek,
Ogrencilerin derse olan ilgisini ve motivasyonunu artirarak akademik basarilarint da desteklemektedir
(George, 2006; Yaman & Dede, 2007). Nitekim, olumlu tutum sergileyen 6grenciler derslere daha istekli
katilirken, olumsuz tutum gelistirenler ise basarida diislis yasamaktadir (Kenar & Balci, 2012). Bu
nedenle fen derslerinde 6grencileri merkeze alan, aktif katilima dayali 6gretim yontemleri tercih
edilmelidir (Aycicek, 2007). Bu yontemlerin dijital 6gretim materyalleriyle desteklenmesi ise hem
tutum gelisimi hem de 6grenme hedeflerine ulasilmasi agisindan 6nemli bir gereklilik halini almistir
(Gliven & Gogen Kabaran, 2023).

Dijital materyaller, ¢evrimici ya da cevrimdisi ortamlarda web 2.0 araglari, dijital dykiiler, QR kodlar,
kavram ve zihin haritalari, sanal gerceklik gibi teknolojiler araciligiyla sunulan 6grenme kaynaklarini
kapsamaktadir. Bu materyallerin i¢inde son yillarda dikkat ¢eken alanlardan biri de sanal gergekliktir.
Sanal gergeklik, gercek ortamlarin iic boyutlu dijital temsillerini saglayarak 06grencilerin
deneyimleyemeyecegi soyut veya uzak kavramlari birebir yasatabilen bilgisayar tabanli bir teknolojidir
(Parsons & Cobb, 2011). Ozellikle fen bilimleri derslerinde bazi konularmn islenmesi igin okul dist
gezilere ihtiyag duyulmasina ragmen, bu gezilerin maliyet, izin ve zaman gibi sinirliliklardan dolay1
gergeklestirilememesi sanal gercekligi gliclii bir alternatif haline getirmistir (Gregory vd., 2016; Herbert
vd., 2013). Bu teknoloji sayesinde 6grenciler, ulasamayacaklar1 ortamlar1 kesfeder gibi 6grenebilir ve
bu siireg, onlarin fen konularina olan tutumlarinda olumlu degisikliklere yol agabilir (Goodwin vd.,
2015).

Fen bilimleri derslerinde &grencilerin olumlu tutum gelistirmeleri ve bilimsel siire¢ becerileri
kazanmalari, yapilandirmaci yaklagimlarla zenginlestirilmis ve teknolojik araclarla desteklenmis
Ogretim uygulamalariyla daha etkili hale getirilebilmektedir. Bu dogrultuda, SE 6grenme modeli
(Engage, Explore, Explain, Elaborate, Evaluate), yapilandirmaci kuram temelinde gelistirilmis etkili bir
Ogretim yontemi olarak fen 6gretiminde yaygin sekilde kullanilmaktadir (Bybee vd., 2006). Modelin
“girig (engage)” asamasi 0grencinin dikkatini ¢ekmeyi ve on bilgileri harekete gecirmeyi hedeflerken;
“kesfetme (explore)” agamasinda 6grenciler, 6gretmen rehberliginde kendi deneyimlerini olusturarak
bilgiyi yapilandirirlar. “Agiklama (explain)” basamagi 6grencilerin dgrendiklerini kavramsal diizeyde
ifade etmelerine olanak tanirken, “derinlestirme (elaborate)” asamasinda bilgiler farkli baglamlara
transfer edilir. Son asama olan “degerlendirme (evaluate)” ise dgrencilerin 6grenmelerini yansitma ve
Oleme siirecidir. Alan yazinda yapilan arastirmalar, bu modelin sadece akademik basariy1 artirmakla
kalmay1p; kavramsal anlamay1 giiclendirdigi, 6grenmenin kaliciligimi artirdigi ve 6grencilerin derse
yonelik motivasyonlarini olumlu yonde etkiledigini ortaya koymaktadir (Seremet vd., 2022).

SE modelinin etkililigi, sanal ger¢eklik gibi teknolojik araglarla desteklendiginde daha da artmaktadir.
Sanal gerceklik destekli SE 6grenme ortamlari, 6grencilerin ¢ok boyutlu, etkilesimli ve deneyim temelli
ogrenme siireclerine katilmalarimi saglayarak pedagojik giicii onemli 6l¢iide artirmaktadir (Giiven vd.,
2025). Fen egitimi alan yazininda, sanal gergeklik uygulamalarinin; sistemler, giines sistemi ve
tutulmalar, hiicre yapisi, ¢evre egitimi, basit makineler, gdzlin yapisi, hayvanlar ve bitkiler gibi pek ¢ok
soyut kavramin 0gretiminde basariyla kullanildig1 rapor edilmektedir (Aktamis & Arici, 2013; Arict,
2013; Dagdalan, 2019; Fokides, 2019; Liu vd., 2020; Sarigam, 2019; Sarioglu, 2019; Shim vd., 2010;
Tudor vd., 2018; Urhan, 2019). Ayrica, ¢evre egitimi 6zelinde yapilan ¢alismalar sanal gerceklik
destekli 6grenmenin ¢evresel farkindaligi artirma konusunda gii¢lii bir potansiyele sahip oldugunu
gostermektedir (Markowitz vd., 2018; Nelson vd., 2019). Bu potansiyelin, 6grencilerin ¢evreye karsi
duyarliliklarin1 ve yenilenebilir enerji kaynaklari konusundaki farkindaliklarimi da artirdigina dair
bulgular mevcuttur (Karytsas & Theodoropoulou, 2014; Liarakou vd., 2009).

Bu baglamda, fen ogretiminde onemli bir yere sahip olan “Yakitlar” konusu, 6grencilerin enerji
kaynaklarin1 tanimasi, bu kaynaklarin g¢evresel etkilerini kavramasi ve enerji tasarrufu bilinci
gelistirmesi agisindan kritik bir islev gérmektedir. Enerji ihtiyacinin biiyiik oranda fosil yakitlardan
karsilanmasi, kiiresel 1sinma ve ¢evre kirliligi gibi sorunlart artirirken (IEA, 2022; REN21, 2023),
siirdiriilebilirlik a¢isindan yenilenebilir enerji kaynaklarinin 6nemini artirmaktadir (UNESCO, 2020).
Bu durum, 6grencilerin erken yasta enerji kaynaklari ve g¢evresel etkileri hakkinda bilinglenmesini
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gerektirmektedir. Egitim yoluyla bu kaynaklarin erken yasta tanitilmasi, bireylerde ¢evreye duyarlilik
ve enerji farkindalig1 gelistirmek agisindan onemlidir (Ergiil & Calis, 2022; Giiven, 2023; Giiven &
Gogen Kabaran, 2021).

Bu baglamda yiiriitiilen bu calisma, sanal gerceklik teknolojisiyle desteklenmis SE 6gretim modelini,
ortaokul 6. sinif Fen Bilimleri dersi “Madde ve Is1” linitesinde yer alan “Yakitlar” konusuna entegre
ederek, 6grencilere yonelik yenilik¢i ve biitlinciil bir 6gretim yaklasimi gelistirmeyi amaglamaktadir.
Bu amaci gercgeklestirmek iizere, calisma sanal gerceklik teknolojisini SE 6grenme modeliyle biitiinlesik
bir 6gretim yaklasimi olarak tasarlanmis ve elde edilen bulgular bu biitiinlesik yapinin etkisi baglaminda
degerlendirilmistir. Calismada gelistirilen 6gretim uygulamalar ise hem pedagojik modelleme (5E) hem
teknolojik yenilik (sanal gerceklik) hem de igerik boyutunda (enerji farkindaligi ve ¢evresel
siirdiiriilebilirlik) ¢ok katmanli bir 6§renme siireci sunmakta olup, bu kapsamda asagidaki arastirma
sorularina yanit aranmistir:

1. Sanal gergeklik teknolojisiyle desteklenmis SE 06gretim modelinin ortaokul 6. smif
ogrencilerinin akademik basarilar1 izerindeki etkisi nedir?

2. Sanal gerceklik teknolojisiyle desteklenmis SE 06gretim modelinin ortaokul 6. sinif
Ogrencilerinin fen bilimleri dersine yonelik tutumlari tizerindeki etkisi nedir?

3. Sanal gerceklik teknolojisiyle desteklenmis SE 06gretim modelinin ortaokul 6. siif
ogrencilerinin teknoloji kullanimina yonelik tutumlari tizerindeki etkisi nedir?

4. Sanal gerceklik teknolojisiyle desteklenmis SE 06gretim modelinin ortaokul 6. sinif
ogrencilerinin ¢evreye yonelik tutumlari tizerindeki etkisi nedir?

Yontem

Bu c¢alisma, ortaokul 6. sinif Fen Bilimleri dersi “Madde ve Is1” tnitesinde yer alan “Yakitlar”
konusunun Ogretiminde, sanal gerceklik teknolojisiyle desteklenmis SE O6grenme modeline dayali
etkinliklerin, 6grencilerin akademik basarilari ile fen bilimleri, teknoloji ve gevreye yonelik tutumlari
tizerindeki etkisini incelemeyi amaglamaktadir. Aragtirmada bu amag¢ dogrultusunda, 6n test-son test
kontrol gruplu yar1 deneysel desen kullanilmistir. Deney grubunda sanal gerceklik uygulamalartyla
zenginlestirilmis SE 6grenme modeli uygulanirken, kontrol grubunda geleneksel &gretim yontemi
uygulanmigtir. Dolayisiyla ¢alismadan elde edilen bulgular, VR teknolojisinin bagimsiz etkisini degil,
SE modeli ile biitlinlestirilmis 6gretim tasariminin biitiinciil etkisini ortaya koymaktadir. Aragtirma
deseni Tablo 1°de sunulmustur.

Tablo 1. Arastirma Deseni

Grup On Test Uygulama Son Test
Akademik Basar1 Testi Sanal gerceklik Akademik Bagar1 Testi
Deney Fen Bilimleri Dersi Tutum teknolojisiyle desteklenmis Fen Bilimleri Dersi Tutum
Olgegi 5E 6grenme modeli Olgegi
Teknoloji Kullanimina Yonelik Teknoloji Kullanimina Y6nelik
Kontrol Tutum Olgegi Geleneksel yontem Tutum Olgegi
Cevresel Tutum Olgegi Cevresel Tutum Olgegi

Evren ve Orneklem

Arastirmanin evrenini, 2023-2024 egitim-6gretim yilinda Mugla ilinde bir devlet ortaokulunda 6grenim
goren 6. smif 6grencileri olusturmaktadir. Aragtirmanin érneklem grubunu ise ayni okulda 6grenim
goren toplam 41 altinc1 siif 6grencisi olusturmaktadir: deney grubunda 21, kontrol grubunda ise 20
ogrenci yer almaktadir. Orneklem, arastirmanin amacina uygun olarak belirli 6zelliklere sahip gruplarin
derinlemesine incelenmesini saglayan amagli ornekleme yontemi kullanilarak belirlenmistir. Bu
dogrultuda, mevcut siniflar temel alinarak iki sinif subesinden biri rastgele yontemle deney grubu, digeri
ise kontrol grubu olarak atanmustir.
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Veri Toplama Araglar

Fen Bilimleri Dersi Akademik Basar1 Testi

Bu arastirmada, 6. sinif 6grencilerinin “Yakitlar” konusundaki akademik bagarilarini belirlemek
amaciyla, Kaleli (2017) tarafindan gelistirilen ve gecerlik-giivenirlik caligmalart yapilmis olan Fen
Bilimleri Dersi Akademik Basari Testi kullanilmigtir. Test, 2013 Fen Bilimleri Dersi Ogretim
Programlarinda yer alan kazanimlar temel alinarak hazirlanmis olmakla birlikte, 2018 ve 2024 6gretim
programlari ile uyumludur. Bu kazanimlar arasinda, “F.6.4.4.1. Yakatlar1 kati, s1v1 ve gaz yakitlar olarak
simiflandirir ve yaygin sekilde kullanilan yakitlara 6rnekler verir. Fosil yakitlarin sinirli ve yenilenemez
enerji kaynaklarindan biri oldugu belirtilir ve yenilenebilir enerji kaynaklarimin 6nemi &rneklerle
vurgulanir”, “F.6.4.4.2. Farkli tiirdeki yakitlarin 1s1 amacli kullanimmin insan ve ¢evre iizerindeki
etkilerini tartisir” ve “F.6.4.4.3. Soba ve dogal gaz zehirlenmeleri ile ilgili alinmas1 gereken tedbirleri
arastirir ve rapor eder” ifadeleri yer almaktadir. Test, Bloom’un biligsel taksonomisine gore bilgi,
kavrama, uygulama ve analiz diizeylerini kapsayacak bicimde yapilandirilmis toplam 25 ¢oktan segmeli
sorudan olusmaktadir. Olgegin giivenirligine yonelik yapilan analizlerde KR-20 giivenirlik katsayisi
0.86 olarak hesaplanmistir.

Fen Bilimleri Dersi Tutum Olcegi
Bu arastirmada, ortaokul 6grencilerinin Fen Bilimleri dersine yonelik tutumlarini belirlemek amaciyla
Kegceci (2014) tarafindan gelistirilen Fen Bilimleri Dersi Tutum Olgegi kullanilmistir. Olgegin Cronbach
Alfa giivenirlik katsayis1 0.90 olarak hesaplanmustir. Olgek, 5°1i Likert tipi bir yapidadir ve toplam 31
maddeden olusmaktadir. Bu maddelerden 20’si olumlu, 11°i ise olumsuz ifadelerdir. Olgek; “Fen
bilimleri dersini sevme”, “Fen bilimleri dersine kars1 duyulan merak” ve “Fen bilimleri dersinin giinliik
hayatla iliskilendirilmesi” olmak tizere ii¢ faktor altinda yapilandirilmistir.

Teknoloji Kullammina Yénelik Tutum Olcegi
Bu arastirmada, 6grencilerin derslerde teknoloji kullanimina yonelik tutumlarini belirlemek amaciyla
Kenar ve Balc1 (2013) tarafindan gelistirilen Teknoloji Kullanimina Yonelik Tutum Olgegi kullamlmistir.
Olgek, 5°li Likert tipinde yapilandirilmis toplam 15 maddeden olusmaktadir. Olgegin Cronbach Alfa
giivenirlik katsayist 0.86 olarak rapor edilmistir. Faktor analizi sonucunda olgegin ii¢ alt boyutta
toplandig1 belirlenmistir: Kaygi ve endise, hosnutluk, ilgi ve gliven ile teknoloji ve basari.

Cevresel Tutum Olcegi

Bu arastirmada, grencilerin ¢evreye yonelik tutumlarini belirlemek amaciyla Yiicel ve Ozkan (2011)
tarafindan gelistirilen Cevresel Tutum Olgegi kullamlmistir. Olgek ii¢ alt boliimden olusmaktadir.
Birinci boliim, 6grencilerin kisisel bilgilerini igermekte olup arastirmanin amaglart dogrultusunda bu
boliim kullanilmamistir. ikinci boliim, dlgegin “davranis” boyutunu kapsamaktadir ve 14 maddeden
olusmaktadir. Bu boliimde katilimcilar, tutumlarini “Higbir zaman™, ‘“Nadiren”, “Ara sira”,
“Cogunlukla” ve “Her zaman” secenekleriyle belirtmektedir. Uciincii boliim ise dlgegin “diisiince,
duygu ve eylemde bulunmaya isteklilik” alt boyutlarini igermekte olup 21 maddeden olugsmaktadir. Bu
boliimde ise cevaplar “Hic katilmiyorum”, “Cok az katiliyorum”, “Orta derecede katiliyorum”, “Cok
katiltyorum” ve “Tamamen katiliyorum” seklinde 5°1i Likert tipi 6lgekle degerlendirilmektedir. Olgegin
tamami i¢in hesaplanan Cronbach Alfa giivenirlik katsayist 0,88 olarak belirlenmistir.

Uygulama Siireci

Arastirma, 4 ders saati veri toplama ve 10 ders saati 6gretim siireci olmak tizere toplam 14 ders saati
siiresince ytriitilmiistiir. Calisma, ortaokul 6. sinif Fen Bilimleri dersi kapsaminda gerceklestirilmistir.
Bu siiregte dgrenciler, Fen Bilimleri Dersi Ogretim Programi’nda yer alan “Madde ve Is1” iinitesi
igerisindeki “Yakitlar” konusuna yonelik kazanimlar dogrultusunda ders islemislerdir. Kazanimlar
sunlardir: (F.6.4.4.1) Yakatlar1 kat1, sivi ve gaz yakitlar olarak siiflandirir, yaygin kullanilan yakitlara
ornek verir; fosil yakitlarin sinirli ve yenilenemez enerji kaynaklart oldugunu belirtir ve yenilenebilir
enerji kaynaklarinin 6nemini Orneklerle vurgular; (F.6.4.4.2) Farkli tiirdeki yakitlarin 1s1 amagh
kullaniminin insan ve g¢evre tizerindeki etkilerini tartigir; (F.6.4.4.3) Soba ve dogal gaz zehirlenmeleri
ile ilgili alinmas1 gereken tedbirleri arastirir ve rapor eder. Bu kazamimlar dogrultusunda, deney
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grubunda sanal gerceklik teknolojisiyle desteklenmis SE 6grenme modeline uygun olarak gelistirilen
ders planlariyla 6gretim siireci yiiriitiilmiistiir. Kontrol grubunda ise 6gretim, ders kitabindaki konu
anlatimlari, etkinlikler ve degerlendirme sorulari ile Egitim Bilisim Agi (EBA)’nda yer alan video ve
animasyonlar gibi mevcut dgretim materyallerine dayali, 6gretim programina uygun sekilde planlanan
etkinlikler araciligiyla gerceklestirilmistir. Boylece, deney ve kontrol gruplarinda ders siiresi ve iinite
kapsami esit tutulmus; her iki grupta da ayni kazanimlar, ayni zaman araliginda ve esit ders saati
planlamasiyla, uygulamalar arastirmaci tarafindan yiirtitiilmiistiir. Tek farklilik, deney grubunda 6gretim
siirecinin 5E 6grenme modeli ile sanal gerceklik uygulamalariyla biitiinlestirilmesidir.

Deney grubunda ise 6grenciler, "Yakitlar" konusunu sanal gergeklik teknolojisiyle desteklenmis SE
o6grenme modeline dayali bir 6gretim siireciyle 6grenmislerdir. Bu stirecte 6grenciler, kendi mobil
cihazlar1 lizerinden erisim sagladiklar1 baglantilar araciligiyla belirlenen sekiz farkli sanal gergeklik
(VR) videosunu sanal gozliikler kullanarak izlemislerdir. Izleme siirecinin ardindan, her 6grenci dérder
kisilik gruplar halinde yapilandirilmis ¢calisma kagitlan tizerinde etkinlik yaparak, izledikleri icerikleri
tartismis ve konuya iligkin kavramlar1 derinlestirme firsati bulmustur. Uygulamada kullanilan sanal
gerceklik videolart sunlardir: “Yakitlar VR”, “Yenilenebilir Enerji Kaynaklar1 Kisa Tanmitim VR”,
“Yenilenebilir Enerji Kaynaklar1 Detayli Anlatim VR”, “Yasamak Istedigim Cevre VR”, “Sera Gazlar
VR”, “Sera Etkisi VR”, “Kiiresel Isinma Sonuglari VR ve “Soba ve Dogalgaz Zehirlenmesi VR”. Bu
sanal gerceklik igerikleri, “Yakitlar” ve ¢evre temali konulari kapsayan gesitli uygulama ve videolardan
olusmaktadir. “Yakitlar VR uygulamasi, Unity 2019 platformu kullanilarak gelistirilen ve kati, sivi,
gaz yakitlarin ti¢ boyutlu gorsellerle sunuldugu etkilesimli bir mobil VR uygulamasidir. “Yenilenebilir
Enerji Kaynaklar1 Kisa Tanitim VR ve “Yenilenebilir Enerji Kaynaklar1 Detayli Anlatim VR videolar1
ise hazir olarak temin edilmis, bilimsel igerikle Tiirkgelestirilmis ve 6grenciler tarafindan YouTube VR
lizerinden izlenmistir. “Yasamak Istedigim Cevre VR” uygulamasi ise temiz gevre ile kiiresel 1stnma
sonucu olusabilecek cevreyi karsilastirmali sekilde gosteren, kullaniciyr ¢evresel farkindaliga tesvik
eden etkilesimli bir deneyim sunmaktadir. “Sera Gazlar1 VR”, “Sera Etkisi VR” ve “Kiiresel Isinma
Sonuglart VR” videolari, kiiresel 1sinmanin nedenleri ve sonuglarint gorsel olarak agiklayan, Tirkce
seslendirilmis sanal gergeklik igerikleridir. Son olarak, “Soba ve Dogalgaz Zehirlenmesi VR”
uygulamasi, soba ve dogal gaz kaynakli zehirlenme durumlarini canlandirarak alinmasi gereken
onlemleri 6grencilere gorsel bir deneyimle aktaran bir mobil VR uygulamasidir. Tim bu igerikler,
ogrencilerin kavramlari somutlagtirmasina ve konulara iligskin farkindaliklarinin artirllmasina yonelik
olarak SE 6grenme modeliyle uyumlu bir sekilde kullanilmistir. Sekil 1°de gosterildigi tizere, 6grenciler
sanal gerceklik videolarin1 kendi mobil telefonlar1 araciligiyla acarak karton VR gozliiklerine
yerlestirmis ve bu igerikleri etkilesimli bir sekilde izlemislerdir.

Sekil 1. Yasamak Istedigim Cevre VR Uygulamasi ve Karton Sanal Gergeklik Gozliigii

Deney grubunda gerceklestirilen sanal gerceklik teknolojisiyle desteklenmis SE 6grenme modeline
dayal1 6rnek bir ders igerigi asagida verilmistir.

Ogretmen, giris asamasinda érencilerin dikkatini cekmek ve on bilgilerini yoklamak amaciyla “Yakitlar
VR adli sanal gerceklik uygulamasini bireysel olarak izlemelerini saglamig; 6grenciler mobil cihazlarini
kullanarak karton sanal gerceklik gozliikleri araciligiyla bu icerigi deneyimlemistir. Video sonrasinda,
ogrenciler “Yakitlart Smiflandiralim”™ adli  ¢alisma kdgidimi  doldurarak farkly yakit tirlerini
simflandirmistir.  Ogrencilere bu derste yakit tiirlerinin - siniflandirilacagi, cevresel etkilerinin
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tartistlacag ve fosil yakitlarin neden simirlt oldugunun anlasilacagr belirtilerek derse yonelik
giidiilenmeleri saglanmistir. Kesfetme asamasinda, ayni VR icerigi tekrar izletilmis ve 6grenciler bu kez
“Yakitlarin Kullanim Alanlart” adli ¢calisma kdgidi ile gozlemledikleri yakitlarin kullanim alanlarim
belirleyip grup i¢inde tartismistir. A¢iklama asamasinda 6grencilerin siniflandirma ve tanimlarina iliskin
cevaplari tahtaya yansitilmig; 6gretmen, eksik ve hatali bilgileri tamamlamug ve fosil yakitlarin o6zellikleri
ile cevresel etkileri hakkinda aciklamalarda bulunmugstur. Derinlestirme asamasinda ise 6grenciler
“Yenilenebilir Enerji Kaynaklar: Kisa Tanitim VR’ videosunu izleyip, “Yenilenebilir Enerji Kaynaklarin
Taniyalim” ¢alisma kagidu ile icerikleri degerlendirmistir. Uzun icerikli ““Yenilenebilir Enerji Kaynaklart
Detayli Anlatim VR’ videolarimin evde izlenmesi ddev olarak verilmis ve dgrenciler bir sonraki derste
gozlemlerini “Yenilenebilir Enerji Kaynaklart Gozlemlerim” ¢alisma kagidina yansitarak paylagmistir.
Degerlendirme asamasinda ise ogrencilerin 6grenme diizeylerini belirlemek amaciyla agik u¢lu ve ¢oktan
se¢meli sorulardan olusan kisa bir degerlendirme uygulanmigtir.

Verilerin Analizi

Arastirmada, “Fen Bilimleri Dersi Akademik Basar1 Testi”, “Fen Bilimleri Dersi Tutum Olgegi”,
“Teknoloji Kullanimina Yénelik Tutum Olgegi” ve “Cevresel Tutum Olgegi’nden elde edilen nicel
veriler SPSS 26 programi kullanilarak analiz edilmistir. Grup biiyiikligliniin 50’nin altinda olmasi
nedeniyle normallik testi olarak Shapiro-Wilks testi uygulanmis; deney ve kontrol gruplarinin ilgili test
ve Olgeklere ait On test ve son test puanlarinin ¢arpiklik ve basiklik degerlerinin —1.5 ile +1.5 araliginda
olmasi ve p-degerlerinin anlamlilik diizeyinde normal dagilimdan anlamli sapma gdstermemesi (p > .05)
verilerin normal dagilim gosterdigini ortaya koymustur. Bu dogrultuda bagimsiz gruplar arasindaki 6n
test ve son test puan ortalamalarini karsilastirmak amaciyla parametrik testlerden biri olan bagimsiz
gruplar t-testi uygulanmigtir. Ayrica, t-testi sonuglarina gore etki biiyiikliigii eta kare (n2) degeri
hesaplanmis ve Cohen’in (1988) yonergelerine gore yorumlanmustir: 0.01=kiiciik etki, 0.06=orta diizey
etki, 0.14=biiyiik etki.

Bulgular

Birinci Arastirma Sorusuna fliskin Bulgular

Caligmada, “Sanal gerceklik teknolojisiyle desteklenmis SE &gretim modelinin ortaokul 6. siif
ogrencilerinin akademik basarilart tizerindeki etkisi nedir?” sorusu arastirilmistir. Deney ve kontrol
grubu 6grencilerinin yakitlar konusuna yonelik akademik basar1 testinden elde edilen 6n test ve son test
puan ortalamalari1 arasindaki anlamli fark, bagimsiz gruplar t-testi kullanilarak analiz edilmistir.
Bulgular Tablo 2'de sunulmustur.

Tablo 2. Akademik Basar1 Testine iliskin Bagimsiz Gruplar T-Testi Sonuglar

Test Grup n X s t p
) Deney 21 12.23 6.015
On-test Kontrol 20 9.10 4.598 1.870 069
Deney 21 17.23 5.309
Son-test Kontrol 20 13.15 5.905 2.333 025

Tablo 2 incelendiginde, deney ve kontrol gruplarinin akademik basari testi 6n test puan ortalamalari
arasinda istatistiksel olarak anlamli bir fark bulunmamaktadir [#39) = 1.870, p > .05]. Ancak son test
puan ortalamalar arasindaki fark istatistiksel olarak anlamlidir [#(39) =2.333, p <.05]. Deney grubunun
son test puan ortalamas1 (X = 17.23), kontrol grubunun son test puan ortalamasindan (X = 13.15) daha
yliksektir. Bu anlamli farkin etki biliylikliigii hesaplandiginda, eta kare (n2) degeri 0.12 bulunmus ve bu
durum, uygulamanin orta diizeyde etkili oldugunu gostermektedir. Bu sonuglar, sanal gergeklik
teknolojisiyle desteklenmis SE 6gretim modelinin ortaokul 6. sinif 6grencilerinin akademik basarilarini
artirmada etkili oldugunu ortaya koymaktadir.
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Ikinci Arastirma Sorusuna iliskin Bulgular

Calismada, “Sanal gerceklik teknolojisiyle desteklenmis SE &gretim modelinin ortaokul 6. simif
Ogrencilerinin fen bilimleri dersine yonelik tutumlari iizerindeki etkisi nedir?”’ sorusu arastirilmustir.
Deney ve kontrol grubu 6grencilerinin fen bilimleri dersi tutum 6l¢eginden elde edilen 6n test ve son
test puan ortalamalar1 arasindaki anlamli fark, bagimsiz gruplar t-testi kullanilarak analiz edilmistir.
Bulgular Tablo 3'te sunulmustur.

Tablo 3. Fen Bilimleri Dersi Tutum Olgegine Iliskin Bagimsiz Gruplar T-Testi Sonuglar1

Boyutlar Test Grup n X ss t p
- Deney 21 41.14 4.54
Fen bilimleri dersini~ °"°' " Kontrol 20 4085 463 20+ 839
sevme (1. Boyut) Deney 21 48.09 5.53
Son-test ol 20 4130 811 o4 003
Fen bilimleri dersine ~ On-test —oene_ 21 4L47  208 53, 74
Karst duyulan merak (2 Kontrol 20 41.20 322
" Boyun  sontest —oney. A1 4866 4805000 04
Y Kontrol 20 4255 7.61 ' '
Fen bilimleri dersinin - Deney 21 24.47 1.20
giinliik hayatla On-test ol 20 2410 137 o2
iliskilendirilmesi Deney 21 32.42 3.57
(3. Boyut) Son-test ol 20 2690 366 oo0 000

Tablo 3 incelendiginde, deney ve kontrol gruplarinin Fen Bilimleri Dersi Tutum Olgegi’nin “Fen
bilimleri dersini sevme”, “Fen bilimleri dersine karst duyulan merak” ve “Fen bilimleri dersinin giinliik
hayatla iliskilendirilmesi” alt boyutlarina iligkin 6n test puan ortalamalar1 arasinda istatistiksel olarak
anlaml1 bir fark bulunmadig1 goriilmektedir [#1.boyu(39) = 0.204, f2.00yu(39) = 0.330, £3.p0yu(39) = 0.932,
p > .05]. Ancak son test puan ortalamalar incelendiginde, her ii¢ alt boyutta da deney grubu lehine
istatistiksel olarak anlamli farklar oldugu belirlenmistir [#1 boyu(39) = 3.144, 12 boyu(39) = 3.090, £3 boyu(39)
= 4.889, p <.05]. Fen Bilimleri Dersi Tutum Olgegi’nin tiim alt boyutlarinda, deney grubunun son test
puan ortalamalarinin kontrol grubuna goére anlamli diizeyde daha yiiksek olmasi, uygulamanin tutumlar
iizerinde olumlu etkiler yarattigini gostermektedir. Bu anlamli farklara iliskin etki biiyiikliikleri
incelendiginde; “fen bilimleri dersini sevme” boyutu i¢in eta kare (n2) degeri 0.20 oldugu, “fen bilimleri
dersine karsi duyulan merak” boyutu i¢in 0.19 ve “fen bilimleri dersinin giinliikk hayatla
iligkilendirilmesi” boyutu i¢in 0.38 olarak hesaplanmigtir. Cohen’in (1988) siniflandirmasina gore bu
degerler biiylik diizeyde etkiyi gostermekte olup, uygulanan sanal gergeklik teknolojisiyle desteklenmis
SE 6gretim modelinin 6grencilerin fen bilimleri dersine yonelik tutumlarini gelistirmede etkili oldugunu
ortaya koymaktadir.

Uciincii Arastirma Sorusuna iliskin Bulgular

Calismada, “Sanal gerceklik teknolojisiyle desteklenmis SE 6gretim modelinin ortaokul 6. siif
ogrencilerinin teknoloji kullanimina yonelik tutumlari tizerindeki etkisi nedir?” sorusu arastirilmistir.
Deney ve kontrol grubu 6grencilerinin teknoloji kullanimina yonelik tutum 6l¢eginden elde edilen 6n
test ve son test puan ortalamalar arasindaki anlaml fark, bagimsiz gruplar t-testi kullanilarak analiz
edilmistir. Bulgular Tablo 4'te sunulmustur.

Tablo 4. Teknoloji Kullanimina Yénelik Tutum Olgegine iliskin Bagimsiz Gruplar T-Testi Sonuglari

Boyutlar Test Grup n X Ss t p
- Deney 21 23.28 5.21
Kaygi ve endise On-test Kontrol 20 22.65 5.29 387 701
(1. Boyut) Deney 21 31.33 2.53

Son-test 3.278 .002

Kontrol 20 25.35 7.95
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Boyutlar Test Grup n X ss t p
- Deney 21 16.04 2.90
Hosnutluk, ilgi ve gliven On-test Kontrol 20 15.95 2.72 A1 o12
(2. Boyut) Deney 21 23.04 1.88
Son-test ontrol 20 2155252 ~i60 037
" Deney 21 9.76 1.97
Teknoloji ve basar1 On-test Kontrol 20 9.20 1.96 Jl4 366
(3. Boyut) Son-test Deney 21 13.42 1.39 7839 007

Kontrol 20 12.00 1.80

Tablo 4 incelendiginde, deney ve kontrol gruplarinin Teknoloji Kullanimma Yénelik Tutum Olgegi’nin
“Kaygi ve endige”, “Hosnutluk, ilgi ve gliven” ve “Teknoloji ve basar1” alt boyutlarina iligkin 6n test
puan ortalamalar1 arasinda istatistiksel olarak anlamli bir fark bulunmadigi goriilmektedir [#1 poyu(39) =
0.387, t200yut(39) = 0.111, £300yu(39) = 0.914, p > .05]. Ancak son test puan ortalamalari incelendiginde,
her Ui¢ alt boyutta da deney grubu lehine istatistiksel olarak anlamli farklar oldugu belirlenmistir
[#1.00yut(39) = 3.278, t200yui(39) = 2.161, 3poyu(39) = 2.839, p < .05]. Teknoloji Kullanimina Yo6nelik
Tutum Olgegi’nin tiim alt boyutlarinda, deney grubunun son test puan ortalamalarinin kontrol grubuna
gore anlamli diizeyde daha yiiksek olmasi, uygulamanin tutumlar tizerinde olumlu etkiler yarattigini
gostermektedir. Bu anlamli farklara iligkin etki biiyiikliikleri incelendiginde; “Kaygi ve endise” boyutu
icin eta kare (n2) degeri 0.21, “Hosnutluk, ilgi ve gliven” boyutu i¢in 0.10 ve “Teknoloji ve basar1”
boyutu i¢in 0.17 olarak hesaplanmistir. Cohen’in (1988) siniflandirmasina gore bu degerler sirasiyla
biiyiik, orta ve biiyiikk diizeyde etkiyi gOstermekte olup, uygulanan sanal gerceklik teknolojisiyle
desteklenmis SE 6gretim modelinin 6grencilerin teknoloji kullanimina yonelik tutumlarini gelistirmede
etkili oldugunu ortaya koymaktadir.

Dérdiincii Arastirma Sorusuna iliskin Bulgular

Calismada, “Sanal gerceklik teknolojisiyle desteklenmis SE 6gretim modelinin ortaokul 6. siif
ogrencilerinin ¢evreye yonelik tutumlart tizerindeki etkisi nedir?” sorusu aragtirilmistir. Deney ve
kontrol grubu 6grencilerinin ¢evresel tutum dlgeginden elde edilen 6n test ve son test puan ortalamalari
arasindaki anlamli fark, bagimsiz gruplar t-testi kullanilarak analiz edilmistir. Bulgular Tablo 5'te
sunulmustur.

Tablo 5. Cevresel Tutum Olgegine iliskin Bagimsiz Gruplar T-Testi Sonuglari

Boyutlar Test Grup n X s t p
Davranis On-test I]()oerierz)ll 3(1) 12431(3) }(1)?46t 965 575
B e a8
Diislince On-test Il()oel?ti?),l 3(1) ;g 22 2;2 1149 238
T T
Duygu On-test Il();iizl 3(1) 342122 4615431 -1.033 308
T S LT S
Eylemicsltee Eﬁi?ﬁnnaya On-test Il():liizl ; (1) } Zg? i?g .608 546
(4. Boyut) Son-test —D2mey 21 2476 279 5989 005

Kontrol 20 20.60 5.70
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Tablo 5 incelendiginde, deney ve kontrol gruplarinin Cevresel Tutum Olgegi’nin “Davranis”,
“Diistince”, “Duygu” ve “Eylemde bulunmaya isteklilik’ alt boyutlarina iligkin 6n test puan ortalamalari
arasinda istatistiksel olarak anlamli bir fark olmadigi gériilmektedir [#1 boyut(39) = 0.565, £2b0yut(39) =
1.149, t3.b0yut(39) = -1.033, t4.b0yu(39) = 0.608, p>.05]. Ancak son test puan ortalamalari incelendiginde,
her dort alt boyutta da deney grubu lehine istatistiksel olarak anlamli farklar oldugu belirlenmistir
[£1boyut(39) = 2.410, t2.00yut(39) = 4.648, 13 boyut(39) = 2.925, tapoyu(39) = 2.989, p <.05]. Cevresel Tutum
Olgegi’nin tiim alt boyutlarinda, deney grubunun son test puan ortalamalarmin kontrol grubuna gére
anlamli diizeyde daha yiiksek olmasi, uygulamanin tutumlar iizerinde olumlu etkiler yarattigini
gostermektedir. Bu anlamli farklara iliskin etki biiytikliikleri incelendiginde; “Davranis” boyutu i¢in eta
kare (n2) degeri 0.13, “Diisiince” boyutu igin 0.35, “Duygu” boyutu i¢in 0.18 ve “Eylemde bulunmaya
isteklilik” boyutu i¢in 0.18 olarak hesaplanmigtir. Cohen’in (1988) siniflandirmasina gore, elde edilen
eta kare degerleri davranis boyutu igin orta diizeyde, diger alt boyutlar igin ise biiyiik diizeyde etkiyi
gostermektedir. Bu sonuglar, sanal gergeklik teknolojisiyle desteklenmis SE 6gretim modelinin
ogrencilerin ¢evreye yonelik tutumlarini gelistirmede etkili bir yontem oldugunu ortaya koymaktadir.

Tartisma

Bu calisma, ortaokul 6. sinif fen bilimleri dersinde ““Yakitlar” konusunun 6gretiminde, sanal gerceklik
teknolojisiyle desteklenmis SE 6grenme modeline uygun etkinliklerin kullanimin 6grencilerin akademik
basarilari ile fen bilimleri, teknoloji ve ¢evreye yonelik tutumlari izerindeki etkisini incelemistir.

Birinci arastirma sorusuna iligkin bulgular, sanal gergeklik teknolojisiyle desteklenmis SE 6grenme
modeline uygun etkinliklerin, 6grencilerin akademik basarilari lizerinde istatistiksel olarak anlaml ve
pedagojik agidan olumlu bir etki sundugunu ortaya koymaktadir. Bu durum, alan yazinla paralellik
gostermektedir (Aktamis & Arici, 2013; Arict, 2013; Huang vd., 2019; Hudson, 2010; Liou & Chang,
2018; Topuz, 2018). Ogrencilerin fen bilimleri dersi basarilarinin artmasinda gesitli etkenler rol oynamis
olabilir. Birinci neden olarak, 6grencilerle ilk ders islendiginde karton sanal gerceklik gozliigli yapim
atolyesinin gerceklestirilmis olmasi, 6grencilerde merak uyandirmis olabilir. Ciinkii ilk derste
ogrencilerle birlikte bu atdlyenin yapilmasi ve 6grencilerin kendi yaptiklar gozliiklerin onlarda kalmasi,
onlarin ilgi ve meraklarini artirmigtir. Bu nedenle, derse baslangic asamasinda merak duygusunun
uyandirilmasi, 6grencilerin dersi dikkatli dinlemelerine ve anlamalarina olumlu katki saglamis olabilir.
Bdylece dersi iyi dinleyen ve anlayan 6grencilerin akademik basarilarinda da artis gézlenmis olabilir.
Ikinci neden olarak, dgrencilerin sanal gerceklik gozliikleriyle normalde gidemeyecekleri bir yere gitmis
gibi hissetmeleri gosterilebilir. Fen bilimleri derslerinin bazi konulari, okul disi ortamlarda
gergeklestirilen gezi ve gozlem etkinliklerini igermektedir. Ancak bu tiir etkinliklerin yapilamadigi
durumlarda, ilgili konular soyut sekilde islenmekte ve bu durum, 6grenilen bilgilerin 6grenme diizeyini
azaltmaktadir. Ogrencilerin kendilerini mekandaymis gibi hissetmeleri, konularin égrenme diizeyini
artirmis ve dolayisiyla basarilarini da olumlu yonde etkilemistir. Alan yazinda da goriildiigii tizere, sanal
gerceklik uygulamalariyla elde edilen deneyimler, siireci deneyimlemenin ve bilgileri aktarmanin etkili
ve verimli bir yolu olarak kabul edilmektedir (Ververidis vd., 2022). Bir diger neden ise, soyut bir konu
olan yakitlar ve yenilenebilir enerji konusunun sanal gergeklik teknolojileri ile somutlastirilmasi olabilir.
Alan yazina bakildiginda, sanal gergeklik teknolojilerinin  daha c¢ok soyut konularin
somutlastirilmasinda kullanildigi goriilmektedir (Aktamis & Arict, 2013; Arict, 2013; Dagdalan, 2019;
Fokides, 2019; Liu vd., 2020; Sarigam, 2019; Sarioglu, 2019; Shim vd., 2010; Tudor vd., 2018; Urhan,
2019). Cilinkli konular somut hale geldiginde, zihinsel temsil giicii artmakta ve Ogrenilen bilgilerin
hafizada tutulmasi ile hatirlanmasi kolaylasmaktadir. Soyut konularin somutlastirilmasi, duyu
organlarima hitap etmekte ve 6grenmeyi pekistirmektedir. Sonug olarak, 6grencilerin bir derse yonelik
akademik basarilarinin yiiksek olmasi, dncelikle o dersin kazanimlarina ulagsmalariyla miimkiindiir. Bu
aragtirmanin bulgular dogrultusunda, sanal gergeklik teknolojisinin egitimdeki 6grenme kazanimlarim
ogrencilere kazandirmada etkili ve uygun bir 6gretim teknolojisi oldugu sdylenebilir. Bu baglamda
degerlendirildiginde, sanal gerceklik teknolojisinin yapilandirmaci 6grenme yaklagimini destekledigi ve
bu sayede sanal gerceklik destekli 6grenme ortamlarmin 6grencilerin akademik basarilarini olumlu
yonde etkileyebilecegi ifade edilebilir.
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Ikinci arastirma sorusuna iliskin bulgular, sanal gerceklik teknolojisiyle desteklenmis 5E &grenme
modeline uygun etkinliklerin, 6grencilerin fen bilimleri dersine yonelik tutumlari iizerinde istatistiksel
olarak anlamli ve pedagojik agidan olumlu bir etki sundugunu ortaya koymaktadir. Sanal gergeklik
teknolojisi destekli 6grenme siireclerinin, 6grencilerde olumlu tutum gelistirmesi, alan yazindaki benzer
arastirmalarla da ortlismektedir (Sarioglu, 2019; Martirosov & Kopecek, 2017). Bu olumlu gelismenin
cesitli nedenleri olabilir. Oncelikle, dgrencilerin alisilmisin disinda bir ders isleme ydntemiyle
karsilagsmalari, dikkatlerini ¢ekmis ve i¢sel motivasyonlarini artirmis olabilir. Artan motivasyon ise,
ogrencilerin dersi daha ¢ok benimsemelerine ve bu sayede daha olumlu bir tutum gelistirmelerine katki
saglamis olabilir. Bunun yani sira, 68rencilerin ders sirasinda aktif roller iistlenmeleri ve isbirlik¢i
ortamlarda arkadagslariyla iletisim kurarak 6grenmeleri, onlarin derse yonelik ilgilerini ve bagliliklarim
artirmistir  (Ludlow, 2015). Tim bu unsurlar birlikte degerlendirildiginde, sanal gergeklik
teknolojileriyle desteklenen yapilandirmaci 6grenme ortamlarinin, fen bilimleri dersine yonelik tutum
tizerinde giiclii etkiler olusturabildigi sdylenebilir.

Ucgiincii arastirma sorusuna iliskin bulgular, sanal gerceklik teknolojisiyle desteklenmis SE &grenme
modeline uygun etkinliklerin, 6grencilerin teknolojiye yonelik tutumlari iizerinde istatistiksel olarak
anlamli ve pedagojik agidan olumlu bir etki sundugunu ortaya koymaktadir. Glinlimiizde hizla degisen
ve dijitallesen diinyayla birlikte, teknolojik imkanlar 6nemli dl¢iide artis gdstermistir. Bu durum, egitim
ortamlarinda da dijital teknolojilerin yaygin bigimde kullanilmasina neden olmustur. Ogretim siirecinde
kullanilan dijital materyaller, 6grencilerin teknolojiye olan ilgilerini artirabilmekte ve teknolojik
araglarin 6grenme ortamlarina entegre edilmesi, 0grencilerde daha olumlu tutumlarin gelismesini
destekleyebilmektedir. Ozellikle giiniimiiz 6grencilerinin teknolojiyle i¢ i¢e bir yasam siirmeleri, bu
etkiyi daha da giiclendirmektedir. Teknolojiye yonelik olumlu tutumun gelismesinde sanal gerceklik
uygulamalarmin pedagojik avantajlar1 da etkili olmustur. Oncelikle, sanal gerceklik ortamlarinin
Ogrencileri hem gorsel hem de isitsel olarak aktif hale getirmesi, onlarin 6§renme siirecine olan
katilimlarimi ve heyecanlarini artirmis olabilir (Javidi, 1999; Psotka, 1995;). Ayrica, bu teknolojilerin
ogrencilerin 6zgiivenlerini gelistirmeye katki sagladigi, dolayisiyla teknolojiye karst olumlu tutumlarin
olugmasina zemin hazirladig: ifade edilebilir (Basaran, 2010; Cavas vd., 2004; Kayabasi, 2005). Bir
diger onemli etken ise, 6grencilerin sanal gerceklik videolarimi kendi 6grenme hizlarina gore tekrar
tekrar izleyebilme firsati bulmalaridir. Bu bireysellestirilmis 6grenme imkani, 6grencilerin bilgiyi
yapilandirma siirecini desteklemekte ve teknolojiye olan olumlu yaklagimlarini pekistirmektedir. Sanal
gergeklik teknolojisinin sundugu bu tekrar edilebilir ve deneyim temelli yapi, 6grenme siirecini
derinlestirmektedir (Dede, 1995). Ayrica, 6grencilerin teknolojiyle islenen derslerde daha aktif roller
tistlenmeleri ve pek ¢ok derste teknolojik araglarin kullanilmasini istemeleri, teknolojinin egitimdeki
roliine iliskin olumlu tutumlarin gelismesine katki saglayan diger onemli etkenler arasinda yer
almaktadir (Dagdalan, 2019).

Dérdiincii aragtirma sorusuna iliskin bulgular, sanal gerceklik teknolojisiyle desteklenmis SE 6grenme
modeline uygun etkinliklerin, 6grencilerin ¢evreye yonelik tutumlart {izerinde istatistiksel olarak
anlamli ve pedagojik agidan olumlu bir etki sundugunu ortaya koymaktadir. Sanal gergeklik teknolojisi,
ogrencilere gercek hayatta ulagilmasi zor ya da imkansiz nesne ve olaylarla etkilesime girme firsati
sunabilmektedir (Freina & Ott, 2015). Bu baglamda, arastirmaya katilan deney grubu 6grencileri, sanal
gerceklik uygulamalari sayesinde gitmeleri miimkiin olmayan dogal alanlar1 sanal ortamda gézlemleme
ve bu ortamda bulunuyormus gibi hissetme deneyimi yasamislardir. Bu etkilesimli 6grenme siireci,
ogrencilerin ¢evreye karsi daha duyarh bir yaklasgim gelistirmelerine katki saglamig olabilir. Ayrica,
sanal gergeklik videolarinda ¢evreye verilen zararin somut Orneklerle sunulmasi, &grencilerin bu
durumlar1 dogrudan deneyimliyormus gibi hissetmelerine neden olmus; bu da onlarin g¢evresel
farkindaliklarii ve tutumlarini olumlu ydnde etkileyen bir unsur haline gelmistir. Ozellikle, cevresel
sorunlarin insan kaynakli oldugunu gorsel ve isitsel olarak deneyimleyen 6grencilerde, dogaya karst
sorumluluk duygusunun gii¢clendigi ve ¢evreye sayginin arttigi sdylenebilir. Bu siirecte sanal gerceklik
uygulamalari SE modelinin her asamasina 06zgiin katkilar sunmustur: Giris asamasinda gevresel
sorunlarin sanal ortamda gorsellestirilmesi 6grencilerin ilgisini ¢ekmis, kesfetme asamasinda soyut
kavramlarin somutlastirilmasi kesfetme siireclerini zenginlestirmistir. A¢iklama asamasinda VR sonrasi
yapilan grup tartismalari kavramsal ifadeleri gliglendirmis, derinlestirme asamasinda yenilenebilir enerji
senaryolarmin farkli baglamlarda sunumu bilgilerin transferini desteklemistir. Son olarak degerlendirme
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asamasinda yapilan 6lgme etkinlikleri 6grenme ¢iktilarinin pekistirilmesine katki saglamistir. Tiim bu
bulgular birlikte degerlendirildiginde, sanal gergeklik teknolojilerinin yapilandirmaci 6grenme
yaklagimlariyla biitiinlestirildiginde dgrencilerin gevresel duyarliliklarini artirmada etkili bir arag olarak
kullanilabilecegi anlasiimaktadir.

Sonuc¢

Bu aragtirmanin sonucunda, sanal gerceklik teknolojisiyle desteklenmis SE 6grenme modeline uygun
etkinliklerin, ortaokul 6. sinif 6grencilerinin akademik basarilarini artirdigi ve fen bilimleri dersine,
teknolojiye ve cevreye yonelik tutumlarini olumlu yonde etkiledigi belirlenmistir. Ogrencilerin soyut
kavramlar1 somutlastirarak deneyimlemesi, Ogrenme siirecine aktif katilim saglamalar1 ve
bireysellestirilmis 6grenme firsatlar1 elde etmeleri, 6grenmelerini desteklemistir. Ayrica, 6grencilerin
cevreye karsi duyarhilik gelistirdikleri ve teknoloji kullanimina yonelik olumlu tutum kazandiklar
gozlemlenmistir. Bu bulgular, sanal gerceklik destekli SE 6gretim modelinin fen egitiminde etkili ve
biitiinciil bir yaklagim sundugunu gostermektedir.

Oneriler

Arastirmadan elde edilen sonuglar dogrultusunda yapilacak c¢alismalara 1sik tutmasi amaciyla su
onerilerde bulunulabilir: Sanal gerceklik teknolojisi ile zenginlestirilmis SE 6grenme modeli, ortaokul
6. sinif 6grencileriyle "yakitlar" konusu kapsaminda etkili sekilde uygulanmistir. Bu tiir uygulamalarda,
ogrencilerin sanal gergeklik gdzliikklerini verimli kullanabilmeleri igin Ogretmenlerin 6nceden
uygulamali tanitim yapmasi dnem arz etmektedir. Iceriklerin farkli dijital platformlardan erisilmesi
nedeniyle, uygulama oncesinde 6grencilerin akilli telefon getirmeleri ve internet baglantisinin kontrol
edilmesi gerekmektedir. Kalabalik siniflarda ise gozlilk sayisinin yetersizligi géz Oniine alinarak
uygulama siiresi uzatilmali ve teknik destek saglayacak kisilerin destegine basvurulmalidir. Ayrica,
ogrencilerin gozliik beklerken pasif kalmamalari igin ek etkinlikler planlanmasi dnerilmektedir. Bununla
birlikte, benzer ¢aligsmalarin farkli sinif diizeyleri ve fen konularina uygulanarak modelin etkililigi genis
Olcekte degerlendirilebilir. Sadece biligsel ve duyussal degil, devinissel 6zellikler ve biligsel yiik
diizeyleri gibi farkli 6grenme boyutlar1 da arastirilmalidir. Ayrica, farkli dijital teknolojiler ve 6gretim
stratejileri kullanilarak teknoloji entegrasyonunun gesitlendirilmesi ve sanal gercekligin ¢evrim igi
Ogrenme ortamlarindaki etkisinin incelenmesi, alanyazina énemli katkilar sunacaktir.
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