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Mixtures Theme Academic Achievement Test" and "The Motivation Scale
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obtaining the qualitative data, the interviews were held using the
"Augmented Reality Student Interview Questions" which were developed
by the researcher. At the end of the research, it was determined that using
the augmented reality learning material in courses increased the students’
academic achievements and their attitudes towards the course. In
addition, the interviews which were held with the students indicated that
using the augmented reality applications in the courses was entertaining,
remarkable, intriguing and easy to comprehend.
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Introduction

Science, which is a part of daily life, is a discipline that enables one to understand the environment, the
value of science and its effect on life, think through the scientific method and acquire problem-solving
skills (Hanger et al., 2003; Korkmaz & Kaptan, 2001). While the need for individuals with science
literacy increases day by day, it becomes difficult to attract the attention of students who are exposed to
multiple stimuli to science. Current textbooks and other course materials are becoming insufficient to
attract the student's attention. This situation, which has become a more important problem, especially in
matters that students cannot concretize and do not have the opportunity to observe, encourages teachers,
who give science education, to use innovative methods in their courses (Ketchen, 2014). Since there are
subjects that include many abstract concepts and terms, events and situations that cannot be experienced
in a science course, using education technologies in learning environments gives a lot of opportunities
to the students.

Today, the changing and developing technology has become commonly applied in every field of our life
by changing our several habits. Even education is one of these fields. This change, which has emerged
as the concept of "Education technologies", refers to associating technology pedagogically with an
approach, learning model or method. It is predicted that several benefits will be provided by the effective
use of technology in the teaching processes (Anil & Batdi, 2020).
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One of the most used and prominent technological applications in education currently is Augmented
Reality (AR) technology. Augmented reality, aims to make our job easier in every side of our lives and
is one of the technological applications that have begun to be used in almost every field from advertising
to industry, from sports to entertainment, from health to military, from archaeology to education, from
media to design depending on the increasing interest (Sabah & Simsek, 2018; 38). According to the
definition of Azuma (1997), augmented reality is the placing of virtual objects in the real world. In other
words, augmented reality combines real-world images by transferring virtual images in real-time with
the help of a technological tool such as a computer, tablet or phone (Ozarslan, 2011). Milgram and
Kishino (1994) defined augmented reality as "the real environment is the place in which the digital
environment objects are used instead of the real world objects." Augmented reality is, according to the
definition by Ozaslan (2011), the combination of virtual images on real images with a computer, tablet
or a technological device by transferring them in real-time.
Augmented reality technology is the combination of four different environment units. These
environment units include primarily a camera, secondly a computer, thirdly a pointer and finally the real
world. The augmented reality visualized by locating these four different units in the real world in 3D
(Cakal and Eymirli, 2012).
The learning environments which are structured with AR, provide natural communication between
students, offer the opportunity to experience three-dimensional virtual images of objects in the physical
environment, and create entertaining and remarkable learning environments (Kesim and Ozarslan,
2012).
By using the augmented reality material in courses, the learning environment, and we can transform the
teaching environment into an augmented reality laboratory on subjects that are difficult for the student
to learn, experiment and examine. Particularly in a science course, concretizing abstract concepts,
directing students to research and question, and benefiting from technological applications for qualified
science teaching appear to be essential requirements.
In this study, we investigated the effect of using augmented reality in the "Pure Substances and
Mixtures" unit in the 7" class Science course on the students' academic achievements and their
motivations for to course. In the study, we think that using augmented reality applications in science
courses will contribute to the literature. We expect that determining the positive and negative situations
of using augmented reality applications in learning environments will shed light on further research.
In this scope, we determined the research question as "What is the effect of using the augmented reality
applications in the Pure Substances and Mixtures unit of the 7™ class on students’ academic
achievements and motivations. The sub-problems are:

1. Does using augmented reality applications affect the students' science achievement?

2. Does using augmented reality applications as teaching material affect students' motivations?

3. What are the students' thoughts about using augmented reality applications as teaching material

in teaching?

Literature Review

Augmented reality offers environments enabling users to interact both with the real world and virtual
objects by transferring virtual data and objects to the physical environment. There are studies in the
literature on which using AR, which ensures a new point of view on the teaching environment, in
education. Herein, Di Serio et al., (2013) investigated the effect of the augmented reality-based learning
environment with a presentation-based learning environment on student motivation. At the end of the
reviews, they found that the students' satisfaction levels with the courses in the augmented reality-based
learning environment were higher and they attended the courses more focused. Similarly, when the
studies in the literature were reviewed, we determined that the AR supported teaching environment
increased the students’ active participation to the course activities, increased their motivations
(Giasiranis & Sofos, 2016; Chang & Hwangy, 2018), made the difficult subjects to be learned that the
student approaches with bias easier (Ivanova & Ivanov, 2011; Enyedy et al., 2015; Kamarainen et al.,
2013; Yuen et al., 2011), contributed to the sudents’ cooperations with their environment (Billinghurst,
2002 Dunleavy, Dede & Mitchell, 2009), raised the student's creativity and scientific thinking skills by
developing their imagination and gaining different perspectives (Klopfer & Yoon, 2005; Squire & Jan,
2007), that the AR applications made the courses more fun (Dunleavy, Dede & Mitchell, 2009; Ibanez

262



o ’ MSKU Journal of Education
‘ 3 ISSN 2148-6999 Volume 11, Issue 2, (2024) November

et al., 2014; Rambli, Matcha & Sulaiman, 2013), increased the students’ academic achievements (Hsiao
et al., 2016; Huang et al., 2016; Sommerauer & Miiller, 2014; Estapo & Nadolny, 2015).

In the literature, with the integration of AR into the learning-teaching processes, the significance of AR
and its contributions to different areas have also been put forth. However, it was noticed that the AR
research that can be applied particularly in science teaching was not sufficient in some subjects. It is
thought that the use of augmented reality learning material, which is one of the innovative technological
tools, increases the interest in the course, facilitates learning by appealing to more than one sensory
organ, and thus increases the success of the course since there are many abstract concepts in a science
course, that there are subjects which are difficult to be experimented and investigated (Kapucu, 2020).
In teaching human anatomy among the subjects of the science course, augmented reality applications
allow the students to examine by enabling three-dimensional visualisations and by the student's
interaction in the physical environment. For instance, it enables one to examine a lung model by touching
it with his/her hands. On Solar System subjects, interaction with three-dimensional simulations of the
solar system can be achieved in the real world with augmented reality applications. Thus, the objects
that cannot be examined in the learning environment can be concretized with visualisations based on the
interaction in different perspectives in the teaching environment (Nielsen et al., 2016). In one of these
studies, Sentlirk (2018) investigated the effects of the teaching activities supported with AR in the
subjects of the seventh-grade science course "Solar System and Beyond Unit" on the student's academic
achievement towards science teaching, their motivation toward science, their science attitudes, their
attitudes towards technology and their attitudes towards AR applications. In the results, it was reported
that there was a significant difference in favour of the experimental group in terms of the student's
academic achievement, motivation and attitudes towards technology.

When the relevant literature was reviewed, in the studies on the effect of using augmented reality
applications the science courses commonly focused on units such as Space Explorations, Sun, Earth and
Moon, Solar System and Beyond: Celestial Objects, Systems in Our Body, Let's Get to Know Living
Things. In the current research, there are abstract concepts, the effects of augmented reality on the use
of augmented reality in lessons were investigated by considering the subject of the Particulate Structure
of Matter and Pure Substances in terms of including the subjects and acquisitions that students were
curious about and that were difficult to conduct experiments and examinations.

Method
Research Design

We employed a mixed method, in which the quantitative and qualitative data were used together, in the
research. The mixed method is to get results by applying both the quantitative and qualitative research
methods (Johnson and Onwuegbuzie, 2004). In the research, we applied a pre-test post-test control group
semi-experimental design which is among the quantitative research methods. The content analysis was
used for the qualitative part of the research. The content analysis is based on the classification system
of a large number of texts under certain categories. The main purpose of content analysis is to organize
the data and determine their themes (Yavuz & Yavuz, 2017).

Participants

The study group of this research consisted of 76 students who were in the 7th grade of a secondary
school of the Directorate of National Education in a province located in the Eastern Anatolia Region in
the 2019-2020 educational year. The semi-structured interviews were held with 16 students in the
experimental group.

Data Collection Tool and Process

In this study, we investigated the effect of using augmented reality technology in the 7th grade Science
course "Pure Substances and Mixtures" unit on the student's academic achievement and motivations
towards the course. The research was carried out with four classes consisting of two classes as the
experimental group, and two classes as the control group. While determining the experimental and
control groups, the homogeneity of the student achievement was taken into consideration.

Consisting of the subject for each group, we used the "Particulate Structure of Matter and Pure
Substances Subject Area Achievement Test" prepared by Erden Alan and Okur Akgay (2020). We
applied to the achievement tests published by the MoNE by considering the achievements and functions
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of 46 units in preparing the tests. We constituted the validity and reliability work by applying it to 65
8"-grade students who had learned the subject. We calculated the KR-20 reliability coefficient of the
test with 25 multiple-choice questions as 0,762. We performed the pre-test by applying the academic
achievement test to the groups before the lecture. Then, for the experimental and control groups, the
determined subject parts of the Pure Substances and Mixtures Unit were taught to the experimental
group for three weeks by adding the augmented reality application together with the normal course
curriculum. We decided the applications that would be used as “Armolvis”, “Rapp Chemistry”, “Atom
Modeli”, “Chemistry AR”, “Molecul AR Experience” and “Atoms Revealed AR” which could be
downloaded and used on mobile devices and tablets with Android and IOS operating system and
included the achievements best. We specified the augmented reality applications containing materials
covering the determined subject on their tablets or phones, downloaded and prepared to come to the next
lesson by informing the students in the experimental group one week earlier. In the control group, the
determined subject parts were taught with the course curriculum as stipulated by the MoNE curriculum.
The difference between the groups was that the course was given with augmented reality applications
as teaching material. We aimed to reach the most efficient results by minimising other negative effects
that will affect the research. In this scope, in addition to the class homogeneity in the experimental and
control groups, the same teacher gave the courses to the four classes; thus, we tried to eliminate the
teacher-originated influences. To examine the effect of augmented reality applications on the motivation
status towards the course, we used the "Motivation Scale for Science Course"- developed by Dede and
Yaman (2008). We applied the test in 5 5-point Likert-type consisting of 23 items applied to 421 students
in the secondary school and created the final form. We performed the exploratory factor analysis to
determine the validity of the scale and found the Cronbach Alpha reliability coefficient as 0.80. This
scale was applied to the experimental and control groups as the pre-test and post-test. By examining the
data obtained, the relationship between the motivation for the course was determined statistically. In
obtaining the qualitative data of the research, in the experimental group, one-to-one interviews were
conducted with the students who were chosen impartially after we taught the lesson with the augmented
reality application along with the curriculum prescribed by the Ministry of Education. In this interview,
the "Augmented Reality Interview Questions", developed by the researcher, were asked to the students
related to giving courses with the augmented reality application and their answers were included in the
study. We paid attention to creating the interview questions appropriate to the research problem and
purpose. We carried out the reliability tasks for using the scale. We provided the reliability of the scale
by considering the separate coding by two coders. Two different researchers coded the same interviews
separately and checked the coding by comparing the results. We found the reliability coefficient as 86%
in the reliability study. We applied the Reliability= (Consensus/(Consensus+Discord))x100, developed
by Miles and Huberman (1994). In the literature, related to coder reliability, the fit rate between two
coders over 70% is considered to be sufficient (Batdi and Oral, 2020).

Data Analysis

We applied the "Pure Substance and Mixture Unit Academic Achievement Test", "Motivation Scale for
Science Learning" and "Augmented Reality Interview Questions" to obtain the research data by
determining appropriate statistical methods. According to the normality analysis results of the "Pure
Substance and Mixtures Unit Academic Achievement Test" and "Motivation Scale for Science
Learning", we performed the analysis by using the appropriate ones among the parametric and
nonparametric tests.

In the analysis of the "Augmented Reality Interview Questions", we analyzed the semi-structured
interviews with the students with the content analysis method. In evaluating the obtained data, the
interviews made by giving the numbers S1, S2, S3, ............. , and S16 to the students were analyzed
by transferring them to paper. The answers given to the questions during the analysis stage were divided
into themes and codes according to the question types and answers. The answers given were transferred
to the created theme and code table and analyzed with frequency and percentage values. In addition, the
analysis process was also carried out by giving a few examples from the answers given by the students
to the questions about the use of augmented reality learning material in the lessons.
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Findings

Findings Related to the First Sub-problem

The first sub-problem of the research was to investigate the effect of using augmented reality
applications on students' academic achievement. According to this purpose, we did relevant evaluations
related to the question "Is there a significant difference between the pre-test augmented reality
achievement scores of the students in the experimental and control groups?" by analysing the academic
achievement tests with the statistical methods within the light of the methods in the experimental and
control groups

Is there a significant difference between the pre-test augmented reality achievement scores of

the students in the experimental and control groups?
To determine the analysis method, appropriate to the research problem, we applied firstly the normality
tests related to the pre-test augmented reality scores of the experimental and control groups. The
parametric tests can be applied if the data distribution is normal at the end of the analysis (Can, 2016).
When the significance value (p) of the quantitative data was evaluated, we concluded that the pre-test
achievement scores of the experimental and control groups demonstrated a normal distribution. After
determining that the variances of the experimental and control groups had a normal distribution, we
applied an independent samples t-test to determine whether there was a significant relationship between
the pre-test achievement scores. The independent samples t-test is applied to test whether there is a
significant difference between the averages obtained from two different sample groups (Biiyiikoztiirk,
2011). As a result of the independent samples t-test, the obtained findings are presented in Table 1.

Table 1. The relationship between the experimental and control group pre-test achievement scores

Groups N X Ss T Sd b
Experimental 38 28.21 6.53

Control 36 2972 969 -974 58.80 334%*
*p>.05

As a result of the independent samples t-test applied to determine the relationship between the pre-test
achievement scores obtained from the experimental and control groups' Pure Substances and Mixture
Achievement Test, we found the p-significance value as .334. Since the significance value was greater
than 0,05, we concluded that there was not a significant difference between the experimental and control
groups' pre-test achievement scores. This case is significant in terms that there was no difference
between the pre-test academic scores of the experimental and control groups.

Is there a significant difference between the post-test augmented reality achievement scores of

the students in the experimental and control groups?
To determine the analysis method suitable for the research problem, we performed firstly the normality
tests related to the post-test augmented reality scores appropriate to the research problem. When the
obtained descriptive statistics values were examined, we concluded that the scores demonstrated normal
distribution considering the skewness and kurtosis values and significance values in the experimentas
and control groups. After the post-test achievement scores of the groups were determined to be normal,
the independent samples t-test was applied to determine whether there was a significant difference
between them. The obtained findings were transferred to Table 2.

Table 2. The relationship between the post-test achievement scores of the experimental and control
groups

Groups N X Ss T Sd P
Experimental 40 50.23 16.17

1 2.46 67.55 .017*
Contro 36 42.61 10.49
*n<.05
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When the post-test academic score findings of the experimental and control groups were evaluated, it
was found that the experimental group's post-test academic score average value was 50.23 and the
control group's academic average score was 42.61. The significance value was found as .017. That the
p-value is below 0.05 indicates that there is a significant difference in favour of the experimental group
between the post-test academic scores between the experimental and control groups.

Findings Related to the Second Sub-problem

We intended to investigate the effect of augmented reality applications on student motivations in the
second sub-problem of the research. According to this purpose, we analyzed the data obtained from the
"Augmented Reality Motivation Scale" applied as a pre-test and post-test to the experimental and control
groups with the appropriate statistical methods.

To determine the statistical method during the analysis stage of the data, first of all, we performed
normality analysis on the pre-test and post-test data of the experimental and control groups, and it was
decided whether the scores met the parametric test assumptions. As a result of the analysis, we
determined while the pre-test scores of the experimental group and the pre-test motivation scores of the
control group demonstrated normal distribution, the experimental group post-test and control group
post-test motivation scores did not demonstrate normal distribution.

Is there a significant difference between the pre-test motivation scores of the students in the
experimental and control groups?
The independent samples test was applied to analyse the relationship between the pre-test motivation
scores of the students in the experimental and control groups since it met the parametric test
assumptions. The obtained statistical results are indicated in Table 3.

Table 3. The relationship between the experimental and control group pre-test motivation scores,
independent groups' t-test results

Groups N X Ss r Sd P
Experimental 38 96.42 9.03

-.644 72 522
Control 36 97.83 9.82
p>.05

As a result of the statistical analysis, in addition, we found the motivation score averages to be close to
each other (Xexperimental- 96.42 and X control- 97.83), the significance value was calculated as p .522,
and since it was greater than 0.05 value, we noticed that there was no significant difference between the
pre-test motivation scores between the experimental and control groups, that is, the pre-motivation levels
of the students in the groups were at a similar level.

Is there a significant relationship between the post-test motivation scores of the students in the
experimental and control groups?
As the post-test motivation scores of both groups did not have a normal distribution, the non-parametric
Mann-Whitney U test was applied (Can, 2016). The data obtained as a result of the statistical analysis
are presented in Table 4.

Table 4. The results of the Mann-Whitney U test show the relationship between the experimental and
control group post-test motivation scores

Groups

N Rank Average  Rank Total U P
Experimental 40 43.53 1741 519 036
Control 36 32.92 1185 ‘
p<.05

As a result of the analysis, since the significance value is lower than 0.05 value, it was concluded that
there was a significant difference between the post-test motivation scores of the experimental and control
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groups (p=0.036; p<0.05; Kul, 2014). Considering the average rank values, it was seen that the students
in the experimental group had higher motivation.

The Opinions of the Students in the Experimental Group related to the Augmented
Reality Applications

Interviews were held with the experimental group of students related to augmented reality applications.
The data obtained by asking the interview questions consisting of eight semi-structured items to the 16
students were analysed with the content analysis method according to the order below.

Have you known or used augmented reality applications before? If used, with what purpose
have you used it?
As a result of the interviews which were held with 16 students selected from the experimental group, 15
students claimed that they had never known, or heard about augmented reality applications before, and
they used it in the course first. Only one student stated that he had seen it in the application store in the
communication tool, he downloaded it but did not use it as he did not know how to use it.

How did teaching using the augmented reality application affect your learning? Why?
All of the students who participated in the interview stated that using the augmented reality application
in the course contributed positively to their learning. To the question why they stated that the lessons
were fun, they saw the contents of the subject visually in 3D, they increased their curiosity, and they
increased their interest in the lesson by seeing the granular structure of the materials and contributed to
learning easily.

Table 5. The students’ Opinions Related to The Question "How did teaching using the AR application
affect your learning? Why? "

Theme Code Frequency (f) Rate (%)
Entertaining 4 25
classroom

. ) ) environment
Positive sides of wusing AR 3D visuality 5 313
applications in the courses Interest increase ) 12' 5
Easy learning 3 18.8
Arousing curiosity 2 12.5

When the answers were examined, in general, the students who participated in the interview stated that
using the AR applications in the courses contributed to their learning positively. The reason for this is
they referred to the statements that the lesson was more fun, arousing curiosity, increasing interest by
providing 3D visuals, and providing easy learning.

Some of the students expressed their thoughts related to the question "How did teaching using the
augmented reality application affect your learning? Why? "

Si: "... Easier now. Normally it was boring. It’s more fun like this..."

So: ... Good... I saw their shapes in 3D and it increased my interest even more. I learned better..."
S3: ... I'learned easier. I did not understand the teacher in the course. I saw the atomic model as real.
It is more fun now..."

S4: ... Good... There was an entertaining classroom environment, I learned easily in 3D with visuals
and pictures. ..."

Ss: "... Iunderstood better. I am interested in the topic. It made it easier to understand. I could answer

the questions..."

How did you feel while using the AR applications?
In the interview, the question "How did you feel while using the AR applications?" was asked of the
students and their answers were analyzed and presented in Table 6.
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Table 6. Students’ opinions related to the question "How did you feel while using the AR applications?"

Theme Code Frequency (f) Rate (%)
Excitement 5 31.3
Feeling toward the AR application Happ 1n§s§ 3 18.8
Entertaining 4 25
Interesting 2 12.5
Curiosity 2 12.5

Table 6 consists of the students' answers related to the question "How did you feel while using the AR
application in the course?" during the interviews. When the answers were analysed, they stated that their
interest in the course increased most (f=5). The students’ answers were coded as fun (f=4), happiness
(f=3), interesting (f=2) and arousing curiosity (f=2).
Some students’ opinions related to the question "How did you feel while using the AR application in
the course?" are given below.

S,: ... I was excited, happy and had fun ..."

Ss: ... I was excited, curious..."

S4: ... Icurious..."

S7:"... I'm excited and happy ..."

Siz: "... It was interesting, I had fun, I was curious... "
Sie: "... It was interesting, I was curious, I was happy ..."

Did you have difficulty using the AR application?
We asked the students "Did you have difficulty using the AR application?" analyzed their answers and
presented in Table 7.

Table 7. Students’ opinions related to the question "Did you have difficulty using the AR application?"
Theme Code Frequency (f) Rate (%)

Partly 4 25

The status of having difficulty in
using the AR application

No 12 75

The students’ opinions related to the question "Did you have difficulty using the AR application?" are
presented in Table 7. 4 of the interviewed students stated that they had difficulty a bit, and 12 students
claimed that they did not have difficulty.
Some students’ opinions related to the question "Did you have difficulty using the AR application?" are
presented below.

Si:"... A bit... I had difficulty reading the QR code ..."

S4"... No..."

Ss:"... Abit..."

Ss: ... I bit in using the application in the course..."
Sio: "... A bit... In using the phone..."
Si3:"...No..."

Sis:"...No..."

Do you want to use the AR application even in the other course? Why?
While the students' answers related to the question "Do you want to use the AR application even in the
other course? Why?" were analysed, among 16 students 15 students, except 1, claimed they wanted to
use it.
Some students’ answers related to the question "Do you want to use the AR application even in the
other course? Why?" are presented below.

S4: ... I want to. It is more fun and efficient... It made it easier for me to understand ..."

Ss: "... No. Only in the Science course. It cannot be as the contents in other courses..."
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Ss: "... Isterim... Normally I like... The course is more fun if there..."

Siz: "... I would like to... It allows us to learn permanently, my success increases ..."

Si3: "... Yes... I understand the topics better... Because I saw it as real, it enabled me to participate
in the lesson more effectively in a 3-dimensional way. My motivation increased as I understood..."

Sia:"... Yes... Because I understood better when I was doing it in science course... I can understand
better if it is used in other lessons ..."

Sis: "... Yes... Because, as the teacher was explaining, I understood better the points that I did not

understand. I would like it to be especially in Social Studies and English courses..."

In the students’ answers to the question "Do you want to use the AR application even in the other
course? Why?" asked to determine whether the students wanted to use the augmented reality
applications even in other courses, the students stated that they wanted to use it in other lessons as it
was fun, provided three-dimensional visualizations, facilitated their learning, and understood better.

Did the use of AR application on the atom, molecule, and element subjects make it easier for
you to learn? Why?
All of the 16 students who participated in the interview, answered the question "Did the use of AR
application on the atom, molecule, and element subjects make it easier for you to learn?" as "Yes". Their
answers for the reason for this were evaluated and are presented in Table 8.

Table 8.
The Students’ answers related to the question "Did the use of AR application on the atom, molecule,
and element subjects make it easier for you to learn?" Why? "

Theme Code Frequency (f) Rate (%)

3D reality 8 50

Reasons for using AR applications

to facilitate learning Arousing curiosity 1 6.3

Visuality 7 43.8

In Table 8, there are the students’ answers to the question "Did the use of AR application on the atom,
molecule, and element subjects make it easier for you to learn?" "Why?" When their answers were
analyzed, the codes 3D reality (f-8), visuality (f-7) and arousing curiosity (f-1) codes emerged. In
general, they claimed that since the element, atom, and molecule topics are abstract and difficult to
understand, with the use of augmented reality teaching material, these concepts were provided with the
opportunity to interact with virtual images in a real environment as if they are real, learning was provided
by concretising, their interest in the lesson increased and their curiosity about the subject increased and
they understood better.

There are some student opinions related to the question "Did the use of AR application on the atom,
molecule, and element subjects make it easier for you to learn?" "Why?"

Si:"... Yes... I understood the elements better by seeing the atomic particles ..."

Ss: "... Yes ... I sat the atomic particles... It was a fun environment. I understood better as it was in
3D...”

Se: "... Yes. Because thanks to its being in 3D, I learned easier, [ saw the atomic models..."

Ss: "... Yes. It was difficult to understand when only my teachers taught it. I saw it in 3D with this
application, it became more permanent in my mind... "

Sio:"... Yes ... We analysed the particulate structure of matter in 3D... It was not eye-catching when
our teachers wrote on the blackboard, but it increased my interest in this application to the course..."
Si2: "... Yes... It increased my curiosity, even more, I understood the points that my teacher taught
thanks to the application..."

Sis:"... Yes ... Because I saw the particulate structure of matter in 3D as if it were real. My teacher

drew on the board, I didn't understand, but I understood better thanks to the application..."

Do you think you can learn the subjects that you have difficulty learning more easily with the
AR application?
All of the students who participated in the interview stated that they would learn the subjects with the
AR application more easily (f=16)
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Is there anything that you want to add related to the use of AR applications in lessons?
The question "Is there anything you would like to add regarding the use of AR application in lessons?"
was directed to the students who participated in the interview. The answers from the students were
examined and presented in Table 9.

Table 9. The students’ opinions related to the question "is there anything you would like to add regarding
the use of AR applications in lessons?"

Theme Code Frequency (f) Rate (%)

It should be more 5 313
common

Student suggestions regarding the [t should be used even

use of AR applications in other courses. 8 >0
Tablet and phone
needs should be met 2 125
The usability of the
applications should be 1 6.2

improved

In Table 9, the students’ opinions related to the question "Is there anything you would like to add
regarding the use of AR application in lessons?" are presented. When their answers were analyzed, they
claimed that the AR applications should be used even in the other courses (f=8), that their use should be
more common (f=5), tablet and mobile phones, etc. materials should be brought to the classroom (f=2),
and the usefulness of the applications should be increased a little more (f=1).

Some students’ opinions related to the question "Is there anything you would like to add regarding the
use of AR application in lessons?" are presented below.

Ss: "... We can use it in the courses we have difficulty with. It can be more common..."

Ss: "... It was a good application, I learned better. I am pleased. It better be used in other lessons, it
will be more efficient... "

Sg: "... It would be better if everyone had a mobile phone."

Sii: "... It should be used even in other courses, it affected positively, we saw it as it was real, and
we experienced permanent learning..."

Si3: "... It would be better if there was a direct display without scanning the picture..."

Sis: "... Everyone should use a phone or tablet... It would be much better if it was found in school

and everyone used it..."
Conclusion and Discussion

We applied the "Pure Substance and Mixtures Unit Academic Achievement Test" as the pre-test and
post-test to the experimental and control groups to explore the effect of using the augmented reality
application as the teaching material on the academic achievement of the students. In the results of the
analyses, while the pre-test academic achievement scores of the experimental and control groups were
at a similar level, there is a significant difference in favour of the experimental group in terms of the
post-test academic achievement scores indicated that the augmented reality teaching material during the
learning and teaching process affected the student's academic achievements in science education
positively. Similarly, reviewing the literature, we realized that there were studies that supported the
result that using the augmented reality learning material in the courses increased the students' academic
achievement. Demirel (2019) found that using the augmented reality applications in the 7th grade
Science course "Cells and Organelles" unit affected the student's academic achievements positively. In
Giingordii's (2018) study, in which the effect of using the augmented reality materials in the "Atomic
Structure and Atomic Models" unit on the secondary school students’ achievements and attitudes, it was
found that the students in the experimental group were more successful compared with the students in
the control group. Enyedy, Danish and DeLiema (2015), who conducted a study to investigate the effect
of augmented reality on students' academic achievement, found that the augmented reality application
increased the students' achievements by making it easier to learn abstract concepts. Using the augmented
reality applications during the teaching process enabled the students' active participation in the courses
and enabled them to be examined in three dimensions of the real world by concretising abstract concepts
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that are difficult to learn. The study by Klopfer and Squire, (2008) supports this view. Thanks to all
these opportunities, a student-centred learning environment was provided and the students had the
chance to express themselves comfortably. By actively participating in the lesson in a collaborative
learning environment with their peers, they were able to ask what they were curious about and the points
they did not understand without hesitation. We observed that this situation increased the students’
academic achievements by making their learning easy. Matcha and Rambli, (2013), in their study in
which they tried to investigate the relationship between augmented reality and collaborative interaction
in science learning, concluded that augmented reality is an application that supports collaborative
activities by providing a natural communication environment between groups.

We applied to the "Augmented Reality Motivation Scale" to the experimental and control groups before
and after the application to investigate the effect of using augmented reality applications in the teaching
process on lesson motivation. As a result of the analyses, we concluded that the augmented reality
applications in the teaching process affected the students' motivations positively. Erbas (2016) reached
out in a study carried out with high school ninth-grade students that using augmented reality learning
materials in Biology courses increased the student's motivations towards the course. An experimental
study was carried out by Ersoy et al., (2016) and investigated the effect of augmented reality applications
on students' achievements and motivations. At the end of the study, they found that the students'
motivations in the experimental group were higher than the students' motivations in the control group.
Onal (2017), who investigated the effect of using augmented reality applications in Mathematics courses
on the students' motivations, found that having the course with the augmented reality learning materials
affected the control group students' motivations positively. izgi-Onbasil1 (2018) observed in the research
conducted on primary school 4th-grade students using augmented reality applications, it was seen that
there was an increase in students' motivation. In the present study, we encouraged the students to attend
the course more willingly by providing a fun learning environment with the use of augmented reality
teaching material in the teaching environment. Atom, atomic particles, element, compound, and
molecule models were embodied and learning was facilitated. The concepts, experiments or historical
places that are difficult to observe in the classroom can be experienced interactively in the real physical
environment in three dimensions thanks to the augmented reality applications. We observed that there
was a remarkable increase in the in-class performance of the students with the educational activities
carried out with augmented reality applications. They had the opportunity to interact with virtual objects
in three dimensions by increasing the motivation for their performance as if they were a part of the
existing environment, with their tablets or phones, atom, molecule, and element models in cooperation
with their peers. With this aspect, the student's sensitivity towards communicating developed and they
were able to express themselves easily in the learning environment with their friends and teacher. They
had the chance to discuss the points that they did not understand, and both asked the questions in their
minds to their friends and their teachers. Thus, we observed that their motivations related to research
from different points of view to the events by developing their critical thinking. Individuals will be able
to learn while having fun, and with augmented reality applications, more detailed information on the
subject will be carried out easily without much difficulty. Individuals who research, question, and turn
to different sources to reach information will also gain science course target behaviours.

In the study, we held interviews with the experimental group of students related to augmented reality
applications. As a result of the interviews, nearly all of the students stated that they did not know about
augmented reality applications before. They claimed that giving the course with the augmented reality
applications contributed positively to their learning, and made their learning easy as they learned the
concepts relevant to the subjects in 3D. By using the augmented reality learning material in the course,
it is seen that the courses became more entertaining and increased the motivation of the learners towards
the course. In the relevant literature, the opinions of the secondary school seventh and eighth graders
related to augmented reality applications were examined by Durak and Karaoglan-Yilmaz (2019), and
they reached the results that support this study. As a result of the interviews, the students claimed that
using the augmented reality materials in the courses contributed positively and made their understanding
better by making the learning process interesting and effective. In the interviews, the students in the
experimental group claimed that they became more excited while they were using the augmented reality
application, and became more curious and happy. Another result obtained from the interviews was that
the students used the augmented reality learning material easily and they did not have difficulty while
they were using it. Accordingly, in the study conducted by Kiiciik et al., (2015), they investigated the
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opinions of the students at the faculty of medicine related to the use of augmented reality applications
in anatomy education and their opinions that the augmented reality applications in learning created a
sense of reality in learning, concretized the subject, increased the interest in the lesson, provided a
flexible learning environment and was beneficial in individual studies supported the results of this study.
The students claimed that they also wanted to use augmented reality applications in other courses. They
stated that they were bored in the courses normally or had difficulty understanding, but they learned
with fun and ease with this application. They stated that especially in social studies and English classes,
it would be much more productive to teach with augmented reality learning materials. This situation
coincides with the findings of the study of izgi-Onbasili (2018). In the study conducted by Bursztyn et
al., (2017) a field trip of a large canyon was carried out using augmented reality application in the
learning environment. The study emphasized that the augmented reality field trip increased the interest
in learning by increasing the motivation towards the course. This situation also supports the belief that
using augmented reality applications in other courses creates positive effects. In addition, in the study
by Giasiranis and Sofos (2017), using augmented reality applications in class environments increases
the students' participation in the classes by finding the course more entertaining. They determined that
using the augmented reality learning materials in the atom, molecule, and element subjects which are
the abstract subjects of science since the use of learning materials facilitates learning by providing three-
dimensional visualizations' in the real world. The students claimed that they understood this subject
better with the augmented reality applications and their interest in the lesson increased by claiming that
they had difficulty understanding what the teacher said about this subject and that they could not
understand the visuals during the lesson. Another significant point that came forth in the interviews was
that all of the students stated that they could learn easily what they had difficulty with the augmented
reality applications. In general, the students were satisfied with the use of augmented reality learning
material in the lessons. They expressed their thoughts related to its use even in other courses by
expanding its use. They reported that their interest and curiosity towards the lesson increased, the lesson
was productive, they learned by having fun and their participation in the lesson increased. When we
review the relevant literature, we can see that there are research results similar to the results of this study
(Winkler et al., 2002; Finkelstein et al., 2005; Demirci & Cirkinoglu, 2004; Dori & Belcher, 2005; Kye
& Kim, 2008; Lee, 2012; Abdiisselem, 2014; Baysan, Uluyol, 2016; Sayginer & Seferoglu, 2017). In
the interviews with the students in the experimental group, most of the students claimed that it was
beneficial when the question "Is there anything that you want to add related to the use of the augmented
reality application in the courses?" was asked to them. The students referred to its beneficial side that
the use of augmented reality applications in lessons should be used even in other courses to increase
interest and participation in the course, to facilitate the teaching of abstract and difficult subjects in daily
life, and to provide an enriched teaching environment. In addition, they stated that it would be more
effective for everyone to use it individually during this application in the learning environment by
providing the necessary technological equipment in schools in the use of augmented reality teaching
material in the course.
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Egitiminde Ogrenci Basarilarina ve Derse Karsi
Motivasyonlarina EtKisi'
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Makale Hakkinda Ozet
. N Bu calismamin amact 7. simif Fen Bilimleri dersi "Saf Madde ve
Gonderim Tarihi: 10.02.2024 Karisimlar" dinitesinde artirilmis gergeklik teknolojisi kullanilmasinin
Kabul Tarihi: 05.11.2024 ogrencilerin akademik basarilarina ve derse karsi motivasyonlarina
Yaymn Tarihi: 16.11.2024 etkisini arastirmaktir. Calisma 2019-2020 egitim-ogretim yilinda 7.
swifta 6grenim goren 76 ogrenci ile gerceklestirildi. Arastirmada nicel ve
Anahtar Kelimeler nitel yaklasimlarin birlikte yer aldigi karma yontem kullanild:.
Akademik basart Izrzgtzrlmad]? é’nl test.—lson test {;ontfflol gruplu lya;z ldeneys"el" deslen
Artirilms gerceklik ullamilarak nicel veriler, grenciler ile yart yapilandrilmis gériismeler

yapilarak da nitel veriler elde edildi. Kontrol grubunda dersler MEB
miifredat programinin ongordigii sekilde iglenirken, deney grubunda
Saf madde ve karigimlar programin 6ngordiigii seklin yaninda artirilmis gerceklik uygulamalari da
eklenerek islendi. On test ve son test olarak "Saf Madde ve Karisimlar
Unitesi Akademik Basari Testi", "Fen Bilimleri Dersine Yonelik
Motivasyon Olgegi" kullamildi. Nitel verilerin elde edilmesinde ise
arastirmact tarafindan olusturulan "Artirilmis  Gergeklik Ogrenci
Goriisme Sorulart"  kullanilarak yari  yapilandwilmis  bir  sekilde
goriismeler gerceklestirildi. Arastirma sonucunda derslerde artirilmuis
gerceklik  ogrenme materyali  kullammunmin  ogrencilerin - akademik
basarilarini ve derse karsi olan motivasyonlarini artirdigi tespit edildi.
Ayrica ogrencilerle yapilan goriismeler, derslerde artirilmig gerceklik
uygulamasinin kullanilmasini eglenceli, dikkat ¢ekici, merak uyandirict ve
anlamay: kolaylastirict olarak bulduklarin gostermektedir.
For Citation Sartyildiz, S., Yalgin, P. ve Altun Yalgin, S. (2024). Artirilmis gergeklik
teknolojisi kullaniminin fen egitiminde 6grenci bagarilarina ve derse karst
motivasyonlarina etkisi. MSKU Egitim Fakiiltesi Dergisi, 11(2),261-292.
DOI: 10.21666/muefd.1384620

Giris

Fen egitimi

Giinliik hayatin bir parcasi olan fen bilimleri, bilgi ve teknoloji caginda bireyin iginde bulundugu
gevreyi, bilimin degerini ve yasanti lizerindeki etkisini anlamasini, bilimsel yontem siireciyle diisiinme
ve problem ¢6zme becerilerinin kazandirildig: bir disiplindir (Hanger vd., 2003; Korkmaz ve Kaptan,
2001). Giin gectikce fen okuryazari bireylere olan ihtiya¢ artmaktayken birden ¢ok uyariciya maruz
kalan 6grencilerin ilgisini fen bilimlerine ¢ekmek zorlasmaktadir. Mevcut ders kitaplar ve diger konu
anlatim materyalleri dgrencilerin ilgisini ¢ekmekte yetersiz kalmaktadir. Ozellikle ogrencilerin
somutlastiramadiklari, gézlem yapma imkaninin olmadigi konularda daha énemli bir sorun haline gelen
bu durum, fen egitimini veren 6gretmenleri de yenilik¢i yontemleri derslerinde kullanmaya tesvik
etmektedir (Ketchen, 2014). Fen Bilimleri dersinde bir¢ok soyut kavram ve terim, deneyimlenemeyecek
olay ve durumlari i¢ceren konularin bulunmasindan dolay1 6grenme ortamlarinda egitim teknolojilerinin
kullanilmasi 6grencilere pek ¢ok firsat sunmaktadir.

Glinlimiizde degisen ve gelisen teknoloji bir¢cok aliskanligimizi degistirerek hayatimizin hemen her
alaninda yaygin olarak kullanilir duruma gelmistir. Egitimde bu alanlardan biri olarak karsimiza
¢ikmaktadir. "Egitim teknolojileri" kavrami olarak ortaya ¢ikan bu degisim teknolojiyi bir yaklagim,

! Bu makale birinci yazarin yiiksek lisans tezinden iiretilmistir.
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ogrenme modeli ya da bir yontemle beraber pedagojik olarak iligkilendirmeyi ifade etmektedir.
Teknolojinin 6gretim siireclerinde etkin bir sekilde kullanilmasiyla pek cok fayda saglayacagi
ongoriilmektedir (Anil ve Batdi, 2020).

Son zamanlarda egitimde kullanilan ve en ¢ok dikkat ¢eken teknolojik uygulamalardan biri de Artirilmig
Gergeklik (AG) olarak ifade edilen Augmented Reality (AR) teknolojisidir. Hayatimizin her alaninda
isimizi kolaylastirmay1 hedefleyen teknolojik uygulamalardan biri olan artirilmig gergeklik artan ilgiye
bagl olarak reklamciliktan sanayiye, spordan eglenceye, sagliktan askeriyeye, arkeolojiden egitime,
medyadan tasarima hemen hemen her alanda kullanilmaya baglanmistir (Sabah ve Simsek, 2018; 38).
Azuma’'nin (1997) tamimima gore artirllmis gergeklik, gercek diinya {izerine sanal nesnelerin
yerlestirilmesidir. Bir bagka ifade ile artinlmis gerceklik (augmented realiyt), gercek diinya
goriintiisiinlin lizerine bilgisayar, tablet ya da telefon gibi teknolojik bir ara¢ yardimiyla sanal
goriintiilerin gercek zamanl olarak aktarilmasiyla bir araya getirilmesidir (Ozarslan, 2011). Milgram ve
Kishino (1994), artirllmig gercekligi "Ger¢ek diinya nesneleri yerine dijital ortam firiinlerinin
kullanildig1 gergeklik ortamidir" seklinde ifade etmistir. Ozaslan’in (2011) yaptig1 tanima gore artirilmis
gerceklik; gercek diinya goriintiisiiniin iizerine bilgisayar, tablet ya da telefon gibi teknolojik bir arag
yardimiyla sanal goriintiilerin ger¢ek zamanli olarak aktarilmasiyla bir araya getirilmesidir.

AG (Augmented reality) teknolojisi 4 farkli ¢evre biriminin kombinasyonudur. Bu ¢evre birimleri;
oncelikli olarak kamera, ikinci olarak bilgisayar alt yapisi, {iglincii olarak bir isaretleyici ve son olarak
gercek diinyadan olusmaktadir. Artirilmis gerceklik bu farkli dort birimin 3D olarak gercek diinyada
konumlandirilmas olarak goriilebilir (Cakal ve Eymirli, 2012).

AG ile yapilandirilan 6grenme ortamlar1 6grenciler arasinda dogal iletisim saglamakta, nesnelerin {i¢
boyutlu sanal goriintiilerini fiziksel ortam {izerinde deneyimleme firsati sunmakta, eglenceli ve dikkat
cekici 6grenme ortamlarinin olusmasini saglamaktadir (Kesim ve Ozarslan, 2012).

Artirnnlmis gerceklik 6grenme materyali derste kullanilarak 6grencinin 6grenmekte zorlandigi, deney
yapilmasi ve incelenmesi zor olan konularda 6gretim ortami bir artirilmis gergeklik laboratuvarina
cevirebilir. Ozellikle fen bilimleri dersinde, soyut kavramlar1 somutlastirmak, grencileri aragtirma ve
sorgulamaya yoneltmek ve nitelikli fen 6gretimi i¢in teknolojik uygulamalardan faydalanmak 6nemli
bir gereklilik olarak goziikmektedir.

Bu c¢aligmada 7. smif fen bilimleri dersi "Saf Madde ve Karigimlar" iinitesinde artirilmig gergeklik
teknolojisi kullanilmasinin 6grenci akademik basarilarina ve derse karsi motivasyonlarina etkisini
arastirildi. Yapilan caligsmada artirilmis gergeklik uygulamalarinin fen bilimleri dersinde kullanilmasinin
Ogrenci akademik basarilarina ve motivasyonlarina etkisinin arastirilmasi bakimindan literatiire katki
saglayacag diisiiniilmektedir. Ogrenme ortaminda teknolojik iiriinlerden biri olan artirilmis gergeklik
uygulamalarinin kullanilmasinin saglayacagi olumlu ya da olumsuz durumlarin belirlenerek gelecek
caligmalara 151k tutmasi beklenmektedir.

Bu kapsamda arastirmanin problemi "7. Smif Fen Bilimleri Dersi Saf Madde ve Karisimlar iinitesinde
artirllmig gergeklik uygulamalarinin kullanilmasmin 6grenci akademik basarilarina ve derse yonelik
motivasyonlarina etkisi nedir?" seklinde belirlendi. Alt problemler olarak ise:

1. “Artirnllmig gergeklik uygulamalarinin kullanimi fen bilimleri ders basarisimi etkiler mi?”

2. “Artirilmig gergeklik uygulamalarinin 6gretim materyali olarak kullanimi 6grencilerin derse karsi
motivasyonlarini etkiler mi? “

3. “Ogrencilerin dgretimde artirilmis gergeklik uygulamalarinm 6gretim materyali olarak kullanimina
iligkin diisiinceleri nelerdir?”” sorularina yanit aranmigtir.

Literatiir Incelemesi

Artirilmis gergeklik sanal veri ve nesnelerin fiziki ortam iizerine aktarilmasiyla kullanicinin hem gergek
diinya nesneleriyle hem de sanal nesnelerle etkilesim iginde bulunmasini saglayan ortamlar
sunmaktadir. Ogretim ortamima yeni bir bakis agis1 saglayan AG’ nin egitimde kullamimi iizerine
literatiirde yapilan ¢alismalar bulunmaktadir. Bu noktada Di Serio vd., (2013) tarafindan sunum temelli
O0grenme ortamiyla artirilmis gerceklik temelli 6grenme ortamimin 6grenci motivasyonuna etkisi
aragtirllmigtir. Arastirma sonucunda artirilmis gergeklik temelli 6grenme ortamindaki 6grencilerin derse
karst memnuniyet diizeylerinin daha fazla oldugu ve derse daha dikkatli katildiklar1 yapilan
arastirmalarla gosterilmistir. Benzer sekilde alanyazinda yapilan caligmalar incelendiginde AG destekli
ogretim ortaminin; 6grencilerde ders etkinliklerine aktif olarak katilimi artirdigi, motivasyonu artirdigi
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(Giasiranis ve Sofos, 2016; Chang ve Hwangy, 2018), 6grencinin 6n yargtyla yaklastig1 zor konularin
ogrenilmesini kolaylastirdigi (Ivanova ve Ivanov, 2011; Enyedy vd., 2015; Kamarainen vd., 2013; Yuen
vd., 2011), ogrencilerin ¢evresiyle is birligi igerisinde olmasina katki sagladig1 (Billinghurst, 2002
Dunleavy, Dede ve Mitchell, 2009), 6grencinin hayal giiciinii gelistirdigi ve farkli bakis acilar
kazandirarak yaratici ve bilimsel diisiinme becerisi kazanmasina katki sagladigi (Klopfer ve Yoon, 2005;
Squire ve Jan, 2007), AG uygulamalartyla derslerin daha eglenceli olarak ge¢mesi saglandigi
(Dunleavy, Dede ve Mitchell, 2009; Ibanez vd., 2014; Rambli, Matcha ve Sulaiman, 2013). 6grencilerin
ders basarilarini artirdigi (Hsiao vd., 2016; Huang vd., 2016; Sommerauer ve Miiller, 2014; Estapo ve
Nadolny, 2015) gibi tespitlere ulagilmistir. Alanyazinda 6grenme-6gretme siireglerine AG’nin entegre
edilmesi ile farkli alanlardaki uygulamalarina iliskin yapacagi katkilar ve AG nin Onemi ortaya
konulmustur. Ancak o6zellikle fen 6gretiminde kullanilabilecek AG arastirmalarinin bazi1 konularda
yeterli diizeyde olmadig1 goriilmiistiir. Fen bilimleri dersinde soyut kavramlarin fazla olmasi, deney
yapilmasi ve incelemesi zor olan konularin bulunmasi sebebiyle yenilikei teknolojik araglardan biri olan
artirilmig gerceklik 6grenme materyalinin kullanilmasiyla derse yonelik ilginin artmasini sagladigi,
birden fazla duyu organina hitap ederek 6grenmeyi kolaylastirdig1 ve boylelikle ders basarisini artirdigi
diistiniilmektedir (Kapucu, 2020).
Fen bilimleri konularindan insan anatomisinin 6gretiminde artirilmis gergeklik uygulamalar ii¢ boyutlu
gorsellestirmeler saglayarak Ogrencinin fiziksel ortamda etkilesime girerek incelemesine olanak
saglamaktadir. Ornegin bir akciger modelini avug iginize alarak inceleyebilme imkani sunulmaktadir.
Giines Sistemi konularinda artirilmis gerceklik uygulamalariyla gergek diinya iizerinde giines sistemine
ait i¢ boyutlu simiilasyonlarla etkilesim saglanabilmektedir. Boylelikle 6grenme ortaminda incelenmesi
miimkiin olmayan cisimler &gretim ortaminda degisik perspektiflerde etkilesime dayali olarak
gorsellestirmelerle somutlasgtirilmaktadir (Nielsen vd., 2016). Bu ¢aligmalarin bir tanesinde Sentiirk
(2018), yedinci simf fen bilimleri dersi "Giines Sistemi ve Otesi Unitesi" kapsaminda AG ile
desteklenen 6gretim etkinliklerinin 6grencilerin fen 6gretimine yonelik akademik bagarilarina, fen
bilimlerine kars1 motivasyonlarina, fen tutumlarina, teknolojiye yonelik tutumlarina ve AG
uygulamalarina yonelik tutumlaria etkisini aragtirmistir. Caligmadan elde ettigi sonuglarda 6grenci
akademik basarisi, motivasyon, teknolojiye kars1 tutum yoniinden deney grubu lehine anlamli farklilik
oldugunu rapor etmistir.
Ilgili alan yazim incelendiginde fen bilimleri dersinde artirilmis gergeklik uygulamalari kullaniminin
etkisi iizerine yapilan ¢alismalarda 6zellikle Uzay Arastirmalari, Giines, Diinya ve Ay, Giines Sistemi
ve Otesi: Gok Cisimleri, Viicudumuzdaki Sistemler, Canlilar1 Tantyalim {initeleri {izerine yogunlastig
goriilmiistlir. Yapilan bu arastirmada da soyut kavramlarinin olmasi, 6grencilerin merak ettigi ayrica
deney yapilmasi ve incelenmesi zor olan konu ve kazanimlari igermesi bakimindan Maddenin Tanecikli
Yapist ve Saf Maddeler konusu ele alinarak artirilmis gercekligin derslerde kullanimi {izerine olan
etkileri aragtirilmustir.

Yontem
Arastirma Deseni
Arastirmada nicel ve nitel verilerin birlikte yer aldig1 karma yontem kullanildi. Karma ydntem nicel ve
nitel arastirma yontemlerinin birlikte verilerin kullanilarak sonuglarin elde edilmesidir (Johnson ve
Onwuegbuzie, 2004). Aragtirmada nicel aragtirma yontemlerinden 6n test-son test kontrol gruplu yari
deneysel desen kullamldi. Arastirmanin nitel kismi igin ise igerik analizi kullanildi. Icerik analizi, fazla
sayidaki metinlerin belli kategoriler altinda smiflandirilmasi sistemine dayanmaktadir. Igerik

analizlerinin temel amaci eldeki verileri diizenleyip temalarin1 saptayabilmektir (Yavuz ve Yavuz,
2017).

Katihmeilar

Bu aragtirmanin ¢aligma grubunu 2019-2020 egitim dgretim yilinda Dogu Anadolu Bélgesinde bulunan
bir ilde Milli Egitim Miidiirliigiine bagli bir ortaokulda 7. smifta 6grenim goéren 76 Ogrenci
olusturmaktadir. Yar1 yapilandirilmig goriismeler ise deney grubu drnekleminin igerisinde yer alan 16
ogrenci ile gergeklestirilmistir.
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Veri Toplama Araclar ve Siire¢

Bu ¢aligma da fen bilimleri dersi "Saf Madde ve Karigimlar" {initesinde artirilmig gergeklik teknolojisi
kullanilmasmin grenci akademik basarilarina ve derse yonelik motivasyonlar1 arastirildi. Iki sube
deney grubu ve iki sube kontrol grubu olarak toplamda dort sube ile aragtirma gergeklestirildi. Deney
ve kontrol gruplar1 belirlenirken gruplarda 6grenci basar1 homojenligi g6z 6niinde bulunduruldu.

Her iki grup i¢in de konuyu kapsayan Erden Alan ve Okur Akcay (2020) tarafindan hazirlanan
"Maddenin Tanecikli Yapisi ve Saf Maddeler Konu Alan1 Basar1 Testi" uygulandi. Test hazirlanirken
46 Ttnite konu kazamimlar1 dikkate almarak MEB’in yaymmlamis oldugu kazanim testlerinden
yararlanildi. Hazirlanan sorularin gecerlik ve giivenirlik ¢aligmasi konuyu daha 6nceden 6grenmis olan
65 kisiden olusan 8. siif 0grencilerine uygulanarak yapildi. 25 tane ¢oktan segmeli sorudan olugan
testin KR-20 giivenirlik katsayisi 0,762 olarak bulundu. Akademik basar1 testi gruplara konu
anlatimindan 6nce uygulanarak 6n test yapildi. Ardindan deney ve kontrol gruplarinin amacina yonelik
olarak deney grubuna ii¢ haftalik siire boyunca Saf Madde ve Karigimlar Unitesi’nin belirlenen konu
kisimlar1 normal ders miifredati ile birlikte artirlmis gergeklik uygulamasi eklenerek islendi.
Kullanilacak olan artirtlmis gerceklik uygulamalar1 konu kazanimlarimi en iyi kapsayacak sekilde
secilerek bu amacgla Android ve 10S isletim sistemine sahip mobil cihazlarda, tabletlerde rahatlikla
indirilip kullanilabilecek uygulamalar olan “Armolvis”, “Rapp Chemistry”, “Atom Modeli”,
“Chemistry AR”, “Molecul AR Experience” ve “Atoms Revealed AR” uygulamalarina karar verildi.
Deney grubunda bulunan 6grencilere bir hafta dncesinde gerekli bilgilendirmeler yapilarak tablet ya da
telefonlarina belirlenen konuyu kapsayan materyalleri iceren artirillmis gerceklik uygulamalar
belirtilerek indirilmis sekilde gelecek derse hazir olarak gelmeleri saglandi. Kontrol grubunda ise
belirlenen konu kisimlart MEB programinin 6ngordiigii sekliyle ders miifredatina uygun bir sekilde
islendi. Her iki grup arasinda da tek farkliligin artirllmis gergeklik uygulamalarinin 6gretim materyali
olarak kullanilma durumunun olmasina dikkat edildi. Aragtirmay1 etkileyecek diger olumsuz etkiler en
aza indirilerek en verimli sonuglara ulagilmasi hedeflendi. Bu kapsamda deney ve kontrol gruplarindaki
snif homojenliginin yanm sira dort smifa da ayni 0gretmenin ders islemesi saglanarak ogretmen
faktoriinden kaynaklanacak etkilerde ortadan kaldirilmaya caligildi.

Caligmada artirilmis gergeklik uygulamalarinin derse karsi olan motivasyon durumunu incelemek igin
Dede ve Yaman (2008) tarafindan gelistirilen "Fen Bilimleri Dersine Yonelik Motivasyon Olgegi"
kullanildi. Besli likert tipinde 23 maddeden olusan test ilkogretim II. kademede bulunan 421 6grenciye
uygulanarak son hali elde edilmistir. Olgegin gecerligini belirlemek i¢in agimlayici faktdr analizi
yapilmis ve 6lgegin Cronbach Alfa giivenirlik katsayis1 0,80 olarak bulunmustur. Gelistirilmis bu 6lgek
deney ve kontrol gruplarina 6n test son test olarak uygulandi. Elde edilen veriler incelenerek derse karsi
olan motivasyon durumlar arasindaki iligki istatiksel olarak belirlendi. Aragtirmanin nitel verileri elde
edilirken ise deney grubunda belirlenen siire icinde MEB’ in dngordiigii ders miifredati ile birlikte
artirllmig gergeklik uygulamasi ile ders islendikten sonra yansiz olarak segilen 6grencilerle bire bir
gorlismeler yapildi. Bu goriismede 6grencilere artirtlmig gerceklik uygulamasiyla ilgili ders iglenmesi
hakkinda arastirmaci tarafindan gelistirilen "Artirilmis Gergeklik Gorlisme Sorulari” sorularak miilakat
gergeklestirilerek 6grencilerden gelen doniitler calismaya dahil edildi. Arastirmada goriisme sorulart
olusturulurken ¢alismanin problemine ve amacina uygun aragtirma sorulari olusturulmaya dikkat edildi.
Olgegin kullanimu ile ilgili olarak giivenirlik ¢aligmalari yapildi. Goriisme sorularinin giivenirligi farklt
kodlayicilarin ayri1 ayri yaptiklari kodlamalar arasindaki uyuma bakilarak saglandi. Farkli iki aragtirmaci
ayn1 goriismeleri ayr ayr1 kodladi ve ardindan sonuglar karsilastirilarak kontrol kodlamasi yapildi.
Yapilan giivenirlik ¢aligmasinda goriisme sorular igin giivenirlik katsayist %86 olarak bulundu. Bu
katsaymin hesaplanmasinda Miles ve Huberman (1994) tarafindan gelistirilen Glivenirlik=(Goriis
birligi/(Goriis birligi+Goris ayriligl))x100 bagmtis1 kullanildi. Alan yazinda kodlayici giivenirligine
yonelik olarak iki kodlayici arasindaki uyusma yiizdesinin %70 den yiiksek olmasinin yeterli oldugu
kabul edilmistir (Batd1 ve Oral, 2020).

Verilerin Analizi

Arastirma verilerini elde etmek amaciyla kullanilan "Saf Madde ve Karigimlar Unitesi Akademik Basari
Testi", "Fen Ogrenmeye Yonelik Motivasyon Olgegi" ve "Artirilmis Gergeklik Goriisme Sorular”
uygun istatiksel yontemler belirlenerek yapildi. "Saf Madde ve Karisimlar Unitesi Akademik Basari
Testi" ve "Fen Ogrenmeye Ynelik Motivasyon Olcegi" verilerinin normallik analizleri sonuclarina gore
parametrik veya parametrik olmayan testlerden uygun olanlar1 kullanilarak analiz edildi.
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"Artirtlmis Gergeklik Gorligme Sorular" verilerinin analizinde 6grencilerle yapilan yar1 yapilandirilmis
goriismeler icerik analizi yontemiyle degerlendirildi. Elde edilen veriler degerlendirilirken 6grencilere
01,02,03, ............. ,016 numaralar1 verilerek yapilan goriismeler kigida aktarilarak analiz edildi.
Analiz agamasinda sorulara verilen cevaplar soru tiirline ve verilen cevaplara gore tema ve kodlara
ayrildi. Verilen cevaplar olusturulan tema ve kod tablosuna aktarilarak frekans ve yilizde degerleriyle
analizi gergeklestirildi. Ayrica Ogrencilerin artirilmis gergeklik 6grenme materyalinin derslerde
kullanilmasiyla ilgili sorulara verdigi cevaplardan birkag Ornek verilerek de analiz siireci
gergeklestirildi.

Bulgular
Birinci Alt Probleme iliskin Bulgular
Arastirmanin birinci alt problemi derste artirilmis gergeklik uygulamalar1 kullanilmasinin &grenci
akademik basarisina etkisini incelemektir. Bu amag¢ dogrultusunda deney ve kontrol gruplarinda
belirtilen yontemler 15181nda yapilan akademik basart testlerinin istatiksel yontemlerle analizi yapilarak
"Deney ve kontrol gruplarinda bulunan 6grencilerin 6n test artirilmis gergeklik basar1 puanlar arasinda
anlamli bir farklilik var midir?" sorusuna iliskin degerlendirmeler yapildi.

Deney ve kontrol gruplarinda bulunan égrencilerin o6n test artirilmis gerceklik basar1 puanlar:
arasinda anlamh bir farkhihk var midir?

Arastirma problemine uygun analiz yontemini belirlemek i¢in 6ncelikle deney ve kontrol gruplarinin 6n
test artirtlmis gergeklik puanlarina iliskin normallik testleri yapildi. Yapilan analiz sonucunda verilerin
dagilimi normal ¢ikarsa parametrik testler yapilabilir (Can, 2016). Elde edilen nicel verilerin anlamlilik
degeri (p) degerlendirildiginde deney ve kontrol gruplarinin 6n test basar1 puanlarinin normal bir dagilim
gosterdigi sonucuna ulasildi. Deney ve kontrol gruplarinin varyanslariin normal bir dagilima sahip
oldugu belirlendikten sonra 6n test basar1 puanlar1 arasinda anlaml bir iliski olup olmadigini belirlemek
amaciyla bagimsiz gruplar t testi (independent samples test) yapildi. Bagimsiz gruplar t testi, iki farkl
orneklem grubundan elde edilen ortalamalar arasinda anlaml bir farkin olup olmadigini test etmek i¢in
kullanilir (Biiyiikoztiirk, 2011). Yapilan bagimsiz gruplar t testi sonucunda elde edilen bulgular Tablo
1’e aktarilda.

Tablo 1. Deney ve kontrol grubu 6n test basar1 puanlari arasindaki iligki

Gruplar N X Ss T Sd p
Deney 38 28.21 6.53

- *
Kontrol 36 29.72 9.69 974 58.80 334

*p> .05Deney ve kontrol gruplarmin Saf Madde ve Karigimlar Basar1 Testi” nden 0n test basari
puanlan arasindaki iligkiyi belirlemek igin yapilan bagimsiz gruplar t testi sonucunda p anlamlilik
degerinin .334 oldugu goriilmektedir. Anlamlilik degeri 0.05’den biiyiik oldugu icin deney ve kontrol
gruplarmin 6n test bagar1 puanlari arasinda anlamh bir farklilik olmadigi sonucuna ulasildi. Bu durum
deney ve kontrol gruplarinin 6n test akademik puanlari arasinda fark olmamasi agisindan 6nem
tagimaktadir.

Deney ve kontrol gruplarinda bulunan égrencilerin son test artirllmis gerceklik basari puanlarn
arasinda anlamh bir farkhihk var midir?

Arastirma problemine uygun analiz yontemini belirlemek i¢in 6ncelikle deney ve kontrol gruplarinin
son test artirllmis gerceklik puanlarma iliskin normallik testleri yapildi. Elde edilen betimsel istatistik
degerleri incelendiginde deney ve kontrol gruplarinda carpiklik ve basiklik degerleri ve anlamlilik
degerlerinden yola ¢ikilarak puanlarin normal dagilim gosterdigi sonucuna ulasildi. Gruplarin son test
basar1 puanlarinin normal oldugu belirlendikten sonra aralarinda anlaml bir farklilik olup olmadigim
belirlemek amaciyla bagimsiz gruplar t testi yapildi. Elde edilen bulgular Tablo 2’ ye aktarildi.
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Tablo 2. Deney ve kontrol grubu son test bagar1 puanlar arasindaki iligki

Gruplar N X Ss T Sd P
Deney 40 50.23 16.17

2.46 67.55 017*
Kontrol 36 42.61 10.49
*p<.05

Deney ve kontrol gruplar1 son test akademik puanlar1 bulgular1 degerlendirildiginde deney grubu son
test akademik basar1 puani ortalama degerinin 50.23 oldugu kontrol grubunun ortalama degerinin 42.61
oldugu goriilmektedir. Anlamlilik degeri ise .017 olarak elde edilmistir. P degerinin 0.05’den kiigiik
olmasi deney ve kontrol gruplar1 arasinda son test akademik basari puanlar1 arasinda deney grubu lehine
anlamli bir fark oldugunu gdstermektedir.

ikinci Alt Probleme iliskin Bulgular

Aragtirmanin ikinci alt probleminde artirilmis gergeklik uygulamalarimin 6grenci motivasyonuna
etkisini aragtirmak amaclandi. Bu amag¢ dogrultusunda deney ve kontrol gruplarina 6n test ve son test
olarak uygulanan "Artirilmis Gergeklik Motivasyon Olgegi"nden elde edilen veriler uygun istatiksel
yontemlerle analiz edildi.

Verilerin analiz agamasinda hangi istatiksel yontemin uygulanmasina karar verebilmek amaciyla
oncelikle deney ve kontrol grubu 6n test son test verilerine normallik analizi yapilarak puanlarin
parametrik test varsayimlarm karsilayip karsilamadigina karar verildi. Yapilan analizler neticesinde
deney grubunun 6n test ve kontrol grubunun 6n test motivasyon puanlar1 normal dagilim gosterirken
deney grubu son test ve kontrol grubu son test motivasyon puanlarinin normal dagilim gostermedigi
sonucuna ulasildi.

Deney ve kontrol grubu 6grencilerinin 6n test motivasyon puanlar1 arasinda anlamh bir iliski
var midir?

Parametrik test varsayimlarmi karsiladigi icin deney ve kontrol grubundaki Ogrencilerin 6n test
motivasyon puanlar1 arasindaki iliskiyi analiz etmek amaciyla bagimsiz gruplar t testi (independent
samples test) uygulandi. Elde edilen istatistiki sonuglar Tablo 3¢ aktarildi.

Tablo 3. Deney ve kontrol grubu 6n test motivasyon puanlar1 arasindaki iliski bagimsiz gruplar t testi
sonugclari

Gruplar N X Ss T Sd p
Deney 38 96.42 9.03
-.644 72 522
Kontrol 36 97.83 9.82
p>.05

Yapilan istatistiki analiz sonucunda motivasyon puan ortalamalarinin birbirine yakin oldugu (Xdeney-
96.42 ve Xiontro- 97.83) goriilmekle birlikte anlamlilik degeri p .522 olarak hesaplanarak 0.05 degerinden
biiyiik oldugu i¢in deney ve kontrol gruplar1 arasinda 6n test motivasyon puanlari arasinda anlamli bir
farklilik olmadig1 yani gruplardaki 6grencilerin 6n motivasyon diizeylerinin benzer diizeyde oldugu
goriilmektedir.

Deney ve kontrol grubu 6grencilerinin son test motivasyon puanlari arasinda anlamh bir iliski
var midir?

Her iki grubun son test motivasyon puanlarinin normal dagilima sahip olmamasi sunucunda parametrik
olmayan testlerden mann-whitney u testi uygulandi (Can, 2016). Yapilan istatistiki analiz sonucunda
elde edilen veriler Tablo 4’ e aktarilda.
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Tablo 4. Deney ve kontrol grubu son test motivasyon puanlari arasindaki iliskiyi gosteren mann-whitney u
testi sonuglari

Sira Sira
Gruplar N Ortalamasi Toplam v P
Deney 40 43.53 1741
519 .036
Kontrol 36 32.92 1185

p<.05

Yapilan analiz sonucunda anlamlilik degeri 0.05 degerinden kiigiik oldugu i¢in deney ve kontrol
gruplarinin son test motivasyon puanlar1 arasinda anlamli bir farklilik oldugu sonucuna ulasilmaktadir.
(p=0.036; p<0.05; Kul, 2014). Sira ortalamasi degerlerine bakildiginda deney grubu 6grencilerinin daha
yliksek motivasyona sahip oldugu goriildii.

Deney Grubu (")grencilerinin Artirllmis Gergeklik Uygulamalarina Mliskin Goriisleri
Deney grubu 6grencileriyle artirilmig gergeklik uygulamalarina iliskin goriismeler gergeklestirildi. On
alt1 6grenciyle yar1 yapilandirilmis bir sekilde sekiz maddeden olusan gorligme sorular1 6grencilere
sorularak elde edilen veriler igerik analizi yontemiyle asagidaki verilen siraya gore sorularak
degerlendirildi.

Artirilmis gerceklik uygulamalarimi daha once biliyor muydunuz veya kullanmis miydimiz?
Kullandiysaniz hangi amacla kullanmistimz?

Deney grubundan secilen on alti 6grencileriyle yapilan goriismeler sonucunda on bes 6grenci artirilmis
gerceklik uygulamalarin1 daha 6nce hi¢c duymadiklarini, bilmediklerini ifade ederek ilk defa derste
kullandiklarini belirtmiglerdir. Sadece bir 6grenci iletisim araglarinda bulunan uygulama magazasinda
gordiigiinii, ne oldugunu merak edip indirdigini fakat nasil kullanildigin1 anlamadig1 i¢in kullanmadigini
sOylemistir.

Artirilmis gerceklik uygulamasim kullanarak ders islemek 6grenmenize nasil etki etti? Nicin?
Gorlismeye katilan tiim Ogrenciler artirllmis gergeklik uygulamasmi kullanarak ders islemenin
ogrenmelerine olumlu katki sagladigini belirtmislerdir. Nigin sorusuna ise derslerin eglenceli olmasi,
konuya ait igerikleri gorsel bir sekilde 3 boyutlu olarak gérmeleri, meraklarinin artmasini sagladigin,
maddelerin tanecikli yapisini gorerek derse olan ilgilerinin artmasi, kolay bir sekilde 6grenmeye katki
saglamasi olarak dile getirmislerdir.

Tablo 5. "Artirilmis gergeklik uygulamasini kullanarak ders islemek 6grenmenize nasil etki etti?
Nigin?" sorusuna iligkin 6grenci goriisleri

Tema Kod Frekans (f) Yiizde (%)

Eglenceli sinif ortamu 4 25
3 boyutlu gorsellik 5 313

AG uygulamalarin1  kullanarak — ‘oyu = EOISE

. . .t Ilgiyi artirma 2 12.5

ders islemenin olumlu yonleri —
Kolay 6grenme 3 18.8
Merak uyandirma 2 12.5

Cevaplar incelendiginde; genel olarak goriismeye katilan 6grenciler AG uygulamasini kullanarak ders
islemenin 6grenmelerine olumlu katki sagladigimi belirtmislerdir. Bunun nedeni olarak da dersin daha
eglenceli gegmesi, merak uyandirmast, 3 boyutlu gorseller saglayarak ilgiyi artirmasi, kolay 6grenmeyi
sagladigini belirten ifadelere yer verilmistir.

"Artirllmis gergeklik uygulamasimi kullanarak ders islemek Ogrenmenize nasil etki etti? Nigin?"
sorusuna iligkin 6grencilerin bazilar diislincelerini asagidaki sekilde ifade etmistir.

Ol: "... Daha kolay. Normalde sikici oluyordu. Boyle daha eglenceli..."
02: "... lyi... Sekillerini 3 boyutlu gérdiim merakim daha da artti. Iyi 6grendim..."
03: "... Kolay 6grendim. Ogretmeni anlatirken anlamiyordum. Gergek gibi atom modellerini

gordiim. Daha eglenceli oldu..."
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O4: "... lyi... Eglenceli bir simf ortam1 vard: gorsellerle resimlerle 3 boyutlu olarak kolaylikla
ogrendim..."

O5: "... Daha iyi anladim. Konuya ilgi duydum. Ogrenmemi kolaylastirdi. Sorulara cevap
verebildim... "

Derste AG uygulamasi kullanirken neler hissettin?
Yapmis oldugumuz goriismede 6grencilere "AG uygulamasini kullanirken neler hissettin?" sorusu
yoneltildi verilen cevaplar incelenerek Tablo 6’ ya aktarildi.

Tablo 6. "Derste AG uygulamasi kullanirken neler hissettin?" sorusuna iligkin 6grenci goriisleri

Tema Kod Frekans (f) Yiizde (%)
Heyecan 5 313
AG uygulamasina kars1 hissedilen Mvutluluk. 3 18.8
duyeu Eglenceh 4 25
Ilging 2 12.5
Merak 2 12.5

Tablo 6’ da yapilan goriismelerdeki "Derste AG uygulamasi kullanirken neler hissettin?" sorusuna
iligkin 6grenci cevaplarina yer verilmistir. Cevaplar incelendiginde 6grencilerden en ¢ok derse karsi
olan heyecanlarinin artig1 goriisii alimmustir (f=5). Eglenceli (f=4), mutluluk (f=3), ilging (f=2) ve merak
uyandirdigi (f=2) 6grencilerin verdigi cevaplar olarak kodlanmistir.
"Derste AG uygulamas1 kullanirken neler hissettin?" sorusuna iliskin baz1 6grenci goriislerine asagida
yer verilmistir:

02:"... Heyecanlandim, mutlu oldum, eglendim..."

03:"... Heyecanlandim, merak ettim..."

04:"... Merak ettim..."

07:"... Heyecanli ve mutlu oldum..."

012: "... liging geldi, eglendim, merak ettim... "

016: "... iiging geldi, meraklandim, mutlu oldum..."

AG uygulamasini kullanirken zorlandin mi?
Ogrencilere "AG uygulamasini kullanirken zorlandin mi?" sorusu yénlendirildi ve alman cevaplar
incelenerek Tablo 7’ye aktarildi.

Tablo 7. "AG uygulamasimi kullanirken zorlandin m1?" Sorusuna iligkin 6grenci goriisleri

Tema Kod Frekans (f) Yiizde (%)
AG uygulamasini kullanirken Kismen 4 25
zorlanma durumu Hayir 12 75

Tablo 7°de "AG uygulamasini kullanirken zorlandin mi?" Sorusuna iligkin 6grenci goriislerine yer
verilmistir. Gorlisme yapilan 6grencilerden 4 6grenci biraz zorlandigini 12 6grenci ise zorlanmadiklarini
kolaylikla kullandiklarini ifade etmistir.

"AG uygulamasini kullanirken zorlandin mi?" sorusuna iliskin bazi1 6grencilerin goriislerine asagida yer

verilmistir:
O1:"... Biraz... Kare kodu okuturken zorlandim..."
O4:"... Hayir..."
05:"... Biraz..."
08: "... Biraz konu iginde uygulamay1 kullanirken..."
010: "... Biraz... Telefonu kullanirken..."
013:"... Hayir..."
O15:"... Hayir..."
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Diger derslerde de AG uygulamasini kullanmak ister misiniz? Nicin?
Ogrencilere sorulan "Diger derslerde de AG uygulamasimi kullanmak ister misiniz? Ni¢in?" sorusuna
verilen cevaplar incelendiginde 16 6grenciden 1 6grenci haric diger 15 6grenci evet kullanmak isterim
cevabini vermistir.
"Diger derslerde de AG uygulamasini kullanmak ister misiniz? Nigin?" sorusuna iliskin bazi
Ogrencilerin goriislerine asagida yer verilmistir:

O4: "... Isterim. Daha eglenceli ve verimli... Anlamami kolaylagtirdi..."

O5: "... Hayir. Sadece Fen Bilimleri dersinde olsun. Baska derslerde igerik olarak olamaz gibi..."
08: "... Isterim... Normalde de hosuma gidiyor... Derste de olursa daha eglenceli gegiyor..."
012: "... Isterim... Kalic1 6grenmemizi saglar, basarim artar..."

O13: "... Evet... Daha iyi anlarim konular... Ciinkii gercekmis gibi gérdiim 3 boyutlu bir sekilde
derse daha etkili sekilde katilmami sagladi. Anladigim i¢in derse motivasyonum artti..."
O14: "... Evet... Ciinkii Fen Bilimleri dersinde yaparken daha iyi anladim... Diger derslerde de
olsa daha iyi anlayabilirim..."
015: "... Evet... Clnkii 6gretmen anlatirken anlamadigim noktalarda daha iyi anladim. Ozellikle
Sosyal Bilgiler ve ingilizce dersinde olsun isterim..."
Ogrencilerin diger derslerde de artirilmus gergeklik uygulamalarmi kullanmay: isteyip istemediklerini
tespit etmek amaciyla sorulan "Diger derslerde de AG uygulamasini kullanmak ister misiniz? Nigin?"
sorusu altinda alinan cevaplarda dgrencilerden eglenceli oldugu, ii¢ boyutlu gorsellestirmeler sagladigi,
ogrenmelerini kolaylastirdigi, daha iyi anladiklan i¢in diger derslerde de kullanmak istediklerini
belirtmiglerdir.
Atom, molekiil, element konularinda AG uygulamasi kullanilmas1 6grenmenizi kolaylastirdi m1? Nigin?
Gorlismeye katilan 16 6grencinin tamami "Atom, molekiil, element konularinda AG uygulamasi
kullanilmas1 6grenmenizi kolaylastirdi mi1?" sorusuna "Evet" olarak cevap vermislerdir. Bunun sebebi
olarak verilen cevaplar degerlendirilerek Tablo 8’e aktarildi.

Tablo 8. "Atom, molekiil, element konularinda AG uygulamasi kullanilmas1 6grenmenizi kolaylagtirdi
mi1? Ni¢in?" sorusuna iligkin 6grenci goriisleri
Tema Kod Frekans (f) Yiizde (%)

3 boyutlu gergeklik 8 50

AG uygulamalarinin
kullanilmasinin 6grenmeyi
kolaylagtirma sebepleri

Merak uyandirma 1 6.3
Gorsellik 7 43.8

Tablo 8’de "Atom, molekiil, element konularinda AG wuygulamasi kullanilmasi 6grenmenizi
kolaylagtirdi mm? Nigin?" sorusuna iligkin Ogrencilerin cevaplarina yer verilmistir. Cevaplar
incelendiginde 3 boyutlu gerceklik (f-8), gorsellik (f-7) ve merak uyandirma (f-1) kodlar1 ortaya
cikmaktadir. Genel olarak element, atom, molekiil konularinin soyut olmasindan dolay1 anlagilmasinin
giic oldugu fakat artirilmig gergeklik 6gretim materyalinin kullanilmasiyla bu kavramlarin gercek ortam
lizerinde sanal goriintiilerle gergekmis gibi etkilesime girme imkami sunulmasiyla &grenmelerin
somutlastirilarak saglandigi, derse yonelik ilgilerinin artarak konuya olan meraklarinin arttigini ve daha
iyi anladiklarim ifade etmislerdir.
"Atom, molekiil, element konularinda AG uygulamasi kullanilmas1 6grenmenizi kolaylastirdi m?
Nigin?" sorusuna iligkin bazi 6grencilerin goriislerine asagida yer verilmistir.

O1: "... Evet... Elementleri, atom taneciklerini gérerek daha iyi anladim..."

O5:"... Evet... Atom taneciklerini gérdiim... Eglenceli bir ortam oldu. 3 boyutlu oldugu icin daha
iyi kavradim..."

06: "... Evet. Clinkii 3 boyutlu olmas1 sayesinde daha kolay 6grendim atom modellerini gérdiim..."

08: "... Evet. Ogretmenim sadece anlattiginda anlamak zordu. Bu uygulamayla 3 boyutlu gérdiim
aklimda daha kalic1 oldu... "

010: "... Evet... Ciinkii 3 boyutlu olarak maddelerin tanecikli yapisini inceledik... Ogretmenim
tahtaya yazdiginda ¢ok dikkatimizi cekmiyordu ama bu uygulamayla derse ilgim artt1 dikkatimi ¢ekti..."

O12: "... Evet... Merakim daha da artt1 dgretmenim anlatirken anlamadigim noktalar1 uygulama

sayesinde daha iyi anladim... "
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O15: "... Evet... Ciinkii maddelerin tanecikli yapisim gergekmis gibi 3 boyutlu olarak gérdiim.
Ogretmenim tahtaya gizmisti anlamamistim ama uygulama sayesinde daha iyi anladim..."

Sizce 6grenmede zorlandiginiz konular1 AG uygulamasiyla daha kolay 6grenebilir misiniz?
Gorlismeye katilan 6grencilerin tamami AG uygulamasiyla konular1 daha kolay 6grenebileceklerini
ifade etmislerdir (f-16).

Derslerde AG uygulamasi kullanilmasiyla ilgili olarak eklemek istediginiz bir sey var m?
Gorlisme yapilan Ogrencilere "Derslerde AG uygulamasi1 kullanilmasiyla ilgili olarak eklemek
istediginiz bir sey var m?" sorusu yonlendirildi. Ogrencilerden gelen cevaplar degerlendirilerek Tablo
9’ a aktarild.

Tablo 9. "Derslerde AG uygulamasi kullanilmasiyla ilgili olarak eklemek istediginiz bir sey var mi?"
sorusuna iligkin 6grenci goriisleri

Tema Kod Frekans Yiizde
® (“o)
Yayglastirilmali 5 313
AG uygulamalar: Diger derslerde de kullanilmal 8 50
kullanimina iliskin Tablet, telefon ihtiyaci giderilmeli 2 12.5
grenci onerileri Uygulamalarin kullanighlig 1 6.2
gelistirilmeli

Tablo 9’ da "Derslerde AG uygulamasi kullanilmasiyla ilgili olarak eklemek istediginiz bir sey var m1?"
sorusuna iliskin Ogrenci gorliglerine yer verilmistir. Cevaplar incelendiginde; Ogrenciler diger
derslerinde de AG uygulamalarinin kullanilmasimi istediklerini (f=8), kullaniminin yayginlastirilmasi
gerektigini (f=5), tablet, telefon vb. kullanim materyalinin sinif ortaminda tedarik edilmesi gerektigini
(f=2) ve uygulamalarin kullanighligimin biraz daha artirilarak kolaylastirilmasi gerektigini (f=1) belirten
ifadeler vermislerdir.
"Derslerde AG uygulamas1 kullanilmasiyla ilgili olarak eklemek istediginiz bir sey var mi1?" sorusuna
iligkin baz1 6grenci goriislerine agagida yer verilmistir.

03: "... Zorlandigimiz derslerde kullanabiliriz. Yaygmlastirilabilir..."

05: "... Giizel bir uygulama oldu daha iyi 6grendim. Memnun kaldim. Diger derslerde de kullanilsa
iyi olur, daha verimli geger..."

08: "... Herkesin telefonu ya da tableti olsa daha iyi bir ders olurdu."

O11: "... Diger derslerde de kullanilmali olumlu etkisi oldu, gercekmis gibi gordiik 6grenmemiz
kalict oldu..."
013: "... Resim okutmadan direkt gdsterim olsa daha iyi olabilirdi..."

O15: "... Tablet ya da telefon herkeste olabilsin... Okulda bulunsa herkes kullansa ¢ok daha iyi
olur..."

Tartisma ve Sonug¢
Artirllmig gergeklik uygulamalarmin dgretim materyali olarak kullanilmasiin 6grencilerin akademik
basarisina olan etkisini aragtirmak icin deney ve kontrol grubuna 6n test ve son test olarak "Saf Madde
ve Karisimlar Unitesi Akademik Basar1 Testi" uygulandi. Yapilan analiz sonuglarinda deney ve kontrol
gruplarinin 6n test akademik basar1 puanlar1 benzer diizeydeyken son test akademik basar1 puanlar
arasinda deney grubu lehine anlamhi bir farkliligin tespit edilmesi artirilmis gergeklik Ogretim
materyalinin 6grenme 6gretme siirecinde kullanilmasimin fen egitiminde akademik basariy1 olumlu
yonde etkiledigi sonucuna ulasildi. Benzer sekilde alan yazin incelendiginde derslerde artirilmig
gerceklik 6grenme materyalinin kullanilmasinin akademik basarty1 artirdig1 sonuglarini ortaya koyarak
caligmay1 destekler nitelikte olan arastirmalarin oldugu goriilmektedir. Demirel (2019), caligmasinda 7.
simif Fen Bilimleri dersinde "Hiicre ve Organelleri" konusunda artirilmis gergeklik uygulamalarinin
ogrencilerin akademik basarilarina olumlu olarak etki ettigi sonucuna ulagmistir. Glingérdii’ niin (2018),
"Atom Yapisi ve Atom Modelleri" {initesinde artirilmis gergeklik 6grenme materyalinin kullaniminin
ortaokul ogrencilerinin bagarilarina ve tutumlarina olan etkisini inceledigi g¢aligmasinda deney
grubundaki 6grencilerin kontrol grubundaki 6grencilere gore daha basarili oldugu sonucuna ulagilmistir.
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Artirilmis gergekligin 6grencilerin akademik bagarilarina etkisini aragtiran Enyedy, Danish ve DeLiema
(2015) yaptiklarn ¢aligma sonucunda artirilmig gerceklik uygulamalarinin soyut kavramlart 6grenmeyi
kolaylagtirarak basariyr artirdigini tespit etmistir. Artirilmis gergeklik uygulamalarinin  6gretim
stirecinde kullanilmas1 6grencilerin derse daha aktif olarak katilmalaria imkan tanimis ve 6grenilmesi
zor olan soyut kavramlari somutlastirarak gergek diinya iizerinde ii¢c boyutlu olarak incelenmesini
saglamistir. Klopfer ve Squire, (2008) tarafindan yapilan ¢alisma da bu goriisii destekler niteliktedir.
Tiim bu firsatlar sayesinde 6grenci merkezli bir 6grenme ortami sunulmus 6grenciler kendilerini rahat
bir sekilde ifade etme imkan1 bulmustur. Akranlariyla birlikte igbirlikli olarak 6grenme ortaminda etkin
olarak derse katilarak merak ettiklerini, anlamadiklari noktalar1 g¢ekinmeden sorabilmislerdir. Bu
durumun 6grenmelerini kolaylagtirarak akademik basarilarini da artirdigi gozlendi. Matcha ve Rambli,
(2013) fen 6greniminde artirilmig gergeklikle isbirlikgi etkilesim arasindaki iligkiyi incelemek amaciyla
yaptiklar1 calismada gruplar arasi dogal iletisim ortami saglayarak artirlmis gercekligin isbirlikli
etkinlikleri destekler bir uygulama oldugunu ortaya koyan sonuca ulagmislardir.

Artinlmis gerceklik uygulamalarinin 6gretim siirecinde kullanilmasinin ders motivasyonuna olan
etkisini aragtirmak amaciyla deney ve kontrol grubuna uygulama oncesi ve sonrasinda “Artirilmis
Gergeklik Motivasyon Olgegi” uygulandi. Yapilan analizler sonucunda artirilmis gerceklik
uygulamalarinin  gretim siirecinde kullanilmasinin 6grencilerin  motivasyonlarint olumlu yonde
etkiledigi derse kars1 olan motivasyonlarim artirdigi sonuglarina ulasildi. Erbas (2016), ortadgretim
dokuzuncu sinif ogrencileriyle gerceklestirdigi calismasinda Biyoloji dersinde artirilmig gergeklik
Ogrenme materyali kullaniminin 8grencilerin derse karst olan motivasyonlarmi artirdigi sonucuna
ulagsmistir. Ersoy vd., (2016) tarafindan deneysel bir calisma gerceklestirilerek artirllmis gergeklik
uygulamalarinin 6grenciler iizerindeki basari ve motivasyonlarina etkisi incelenmistir. Caligma
sonucunda deney grubundaki 6grencilerin derse karst motivasyonlarinin kontrol grubuna gore daha
yliksek oldugu belirtilmistir.

Artirllmis gergeklik uygulamalarinin Matematik dersinde kullanilmasinin dgrencilerin motivasyonlari
lizerindeki etkisini arastiran Onal (2017), artirilmus gergeklik 6grenme materyali ile ders islenen deney
grubunun motivasyon diizeyine olumlu yonde etki ettigi sonucuna ulasmistir. Izgi-Onbasili (2018)
tarafindan ilkokul 4. simif &grencileri iizerinde artirilmis gerceklik uygulamalarn kullanilarak yapilan
aragtirmada Ogrencilerin motivasyonlarinda artis oldugu goriilmiistiir. Bu c¢alismada da Ogretim
stirecinde artirllmis gergeklik 0gretim materyalinin kullanilmasiyla eglenceli bir 6grenme ortam
saglanarak 0grenciler derse kars1 daha istekli hale getirildi ve aktif bir sekilde derse katilmalari saglandi.
Atom, atom parcaciklari, element, bilesik, molekiill modelleri somutlastirilarak 6grenmeleri
kolaylastirildi.

Artinlmis gerceklik uygulamalan sayesinde simif ortaminda gozlemlenmesi zor olan kavramlar,
deneyler ya da tarihi mekanlar li¢ boyutlu olarak gergek fiziki ortam iizerinde etkilesimli olarak
deneyimlenebilir. Artirllmis gergeklik uygulamalariyla gergeklestirilen egitim 0gretim faaliyetleriyle
Ogrencilerin ders i¢i performanslarinda fark edilebilir Olglide artis meydana geldigi izlendi.
Performansina yonelik motivasyonu artirarak akranlartyla isbirlikli olarak tablet ya da telefonlariyla
atom, molekiil, element modellerini var olan ortam iizerinde sanki o ortamin bir pargastymis gibi ii¢
boyutlu olarak sanal nesnelerle etkilesime gegme firsat1 yakalamislardir. Bu yoniiyle 6grencinin iletisim
kurmaya yonelik duyarliligi geliserek arkadaslariyla ve Ogretmeniyle 6grenme ortaminda kendini
rahatlikla ifade edebildiler. Anlamadig1 noktalari, aklina takilan sorular1 hem arkadaslariyla tartisma
imkan1 buldular hem de 6gretmenine rahatlikla sorabildiler. Boylelikle elestirel bakis yonii geliserek
olaylara farkli bakis acilarindan bakarak arastirma yapmaya yonelik motivasyonlar1 arttig1 gozlendi.
Bireyler eglenirken 6grenebilecek ve artirilmig gergeklik uygulamalariyla konuya dair daha ayrintili
bilgilendirmeler ¢cok zorlanmadan rahatlikla gergeklestirilebilecektir. Arastiran, sorgulayan, bilgiye
ulagmak i¢in farkli kaynaklara yonelebilen bireyler fen bilimleri dersi hedef davranislarini da kazanmis
olacaktir.

Calismada deney grubu Ogrencileriyle artirilmis gerceklik uygulamalarina iliskin goriismeler
gergeklestirildi. Yapilan goriismeler sonucunda Ggrencilerin tamamina yakint daha once artirilmig
gergeklik uygulamalarini bilmedikleri ifade etmislerdir. Artirilmig gerceklik uygulamasi kullanarak ders
islemenin 0grenmelerine olumlu yonde katki sagladigini, konuyla ilgili olan kavramlan {i¢ boyutlu
olarak gorerek Ogrenmeyi kolaylastirdigim1 belirtmislerdir. Derste artirilmis gergeklik 6grenme
materyalinin kullanilmasiyla derslerin daha eglenceli oldugu ve Ogrenenlerin derse karst olan
meraklarmin daha da arttign goriilmektedir. ilgili alan yazinda Durak ve Karaoglan-Yilmaz (2019),
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tarafindan ortaokul yedinci ve sekizinci smif 6grencilerinin artirilmig gergeklik uygulamalarina dair
goriligleri incelenmis ve bu galigmay1 destekler nitelikte olan sonuglara ulasilmistir. Goriismeler
sonucunda 6grenciler, artirtlmis gerceklik 6grenme materyalinin derslerde kullanilmasimin olumlu katki
sagladigini, Ogrenme siirecini dikkat c¢ekici ve etkili yaparak anlamalarimi kolaylastirdigini
belirtmislerdir. Yapilan goriismelerde deney grubundaki 6grenciler artirilmis gerceklik uygulamasim
kullanirken derse karsi heyecanlandiklarini, merak ettiklerini ve mutlu olduklarini belirtmislerdir.
Gorilismelerden elde edilen bir diger sonug artirilmis gergeklik 6grenme materyalini kullanirken zorluk
yasanmadig1 ve kolay bir sekilde ders materyali olarak &grenciler tarafindan kullanildigi yoniindedir.
Bu dogrultuda Kiiciik vd., (2015) tarafindan calismalarinda tip fakiiltesi Ggrencilerinin anatomi
egitiminde artirilmig gerceklik uygulamalarinin kullanilmasina iligkin goriislerini incelemis ve artirilmig
gerceklik uygulamalarimin 6grenmede gerceklik hissi olusturdugunu, konuyu somutlagtirdigini, derse
kars1 ilgiyi artirdigini, esnek bir 6grenme ortami saglayarak bireysel ¢aligmalarinda faydali oldugunu
ifade eden goriisler caligmay1 destekler niteliktedir.

Ogrenciler diger derslerde de artirilmis gerceklik uygulamalarmin kullanilmasini istediklerini ifade
etmislerdir. Normal ders sirasinda sikildiklarini ya da anlamakta zorlandiklarini sdylerken bu uygulama
sayesinde daha kolay bir sekilde eglenceli olarak dgrendiklerini sdylemislerdir. Ozellikle sosyal bilgiler
ve Ingilizce derslerinde artirilmis gergeklik 6grenme materyali ile ders islemelerinin ¢ok daha verimli
olacagim belirtmislerdir. Bu durum Izgi-Onbasili (2018)’nin ¢alismasinin bulgulari ile drtiismektedir.
Bursztyn vd., (2017) tarafindan yapilan ¢alismada 6grenme ortaminda artirilmis gerceklik uygulamasi
kullanilarak biiyiik bir kanyonun saha gezisi gerceklestirilmistir. Artirilmis gergeklik saha gezisinin
derse kars1 olan motivasyonu artirarak 6grenmeye olan ilgiyi artirdig1 vurgulanmistir. Bu durum diger
derslerde artirillmis gergeklik uygulamalarmin  kullanilmasinin - olumlu etkiler olusturdugunu
desteklemektedir. Ayrica Giasiranis ve Sofos, (2017) tarafindan yapilan calismada sinif ortaminda
artirilmig gergeklik uygulamalarmin kullanimmin 6grencilerin dersi eglenceli bularak katilimlarini
artirdigina dair sonuglara ulasilmistir.

Fen bilimlerinin soyut konularindan olan atom, molekiil, element konularinda artirilmis gerceklik
O0grenme materyali kullanilmasmin gergek diinya tizerinde ii¢ boyutlu olarak gorsellestirmeler
saglamasiyla 6grenmelerini kolaylastirdig: tespit edildi. Ogrenciler ders sirasinda dgretmenin bu konu
hakkinda anlattiklarin1 anlamakta zorlandigini gorselleri anlayamadigini sdyleyerek artirilmis gergeklik
uygulamalariyla bu konuyu daha iyi anladiklarini derse karsi olan ilgilerinin arttigini belirtmiglerdir.
Gorilismelerde 6ne ¢ikan bir diger 6nemli nokta ise Ogrencilerin tamaminin 6grenmede zorlandigi
konularda artirilmis gergeklik uygulamalartyla daha kolay 6grenebileceklerini ifade etmeleridir.

Genel olarak dgrenciler artirilmig gerceklik 6grenme materyalinin derslerde kullanilmasindan memnun
kaldiklarin1 belirtmislerdir. AG yaygmlastirilarak diger derslerde de kullanilabilecegi ydniinde
isteklerini sdylemislerdir. Derse karsi olan ilgi ve meraklarmin arttigini, dersin verimli gegtigini,
eglenerek Ogrendiklerini ve derse olan katilimlarmin arttigini sdylemislerdir. ilgili alan yazm
incelendiginde bu ¢alismadan elde edilen sonuglara benzer sonuglar ortaya koyan ¢aligmalarin yer aldigi
gorlilmektedir (Winkler vd., 2002; Finkelstein vd., 2005; Demirci ve Cirkinoglu, 2004; Dori ve Belcher,
2005; Kye ve Kim, 2008; Lee, 2012; Abdiisselem, 2014; Baysan ve Uluyol, 2016; Saygmer ve
Seferoglu, 2017). Deney grubu 6grencileriyle yapilan goriismelerde 6grencilere "Derslerde artirilmis
gerceklik uygulamast kullanilmasiyla ilgili olarak eklemek istediginiz bir sey var mu?" sorusu
yonlendirildiginde 6grenci cevaplari ¢ogunluk ile olumludur. Cogu 06grenci derslerde artirilmig
gerceklik uygulamalarinin kullanilmasinin derse olan ilgi ve katilim1 artirmasi, soyut ve giinliik hayatta
uygulanmasi zor olan konularin 6gretimini kolaylastirmasi ve zenginlestirilmis 6gretim ortami sunmasi
acisindan diger derslerde de kullanilarak yaygilastirilmas1 gerektigini belirtmislerdir. Ayrica artirtlmis
gerceklik 0gretim materyalinin derste kullaniminda okullarda gerekli teknolojik donanimin saglanarak
O0grenme ortaminda bu uygulama sirasinda herkesin bireysel olarak kullanmasinin daha etkili olacagini
vurgulamiglardir.

Cikar Catismasi

Makalenin yazarlar1 arasinda, arastirma kapsaminda herhangi bir kisisel ve finansal g¢ikar ¢atigmasi
bulunmamaktadir. Soyadi benzerliginde, akrabalik veya kan bagi iligkisi olamay1p tamamen tesadiifidir.
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