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The concepts of flipped learning (FL) and augmented reality (AR) draw attention which find strong support
for contributing to learning performance. The purpose of this research is to examine to what extent pre-
service teachers' environments with and without AR support differ from traditional digitally supported
learning environments in terms of learning achievement. In this process, the analysis of the relationship
between the perception of efficacy and motivation related to the learning content and the learning
performance to measure the pure effect of the variables was the objective of another study. The study was
conducted with the static group comparison design, which is among the weak experimental designs. The
study group consisted of 109 pre-service teachers. Gain score test, academic motivation scale for learning
information technology and perceived information and communication technologies (ICT) proficiency scale
for pre-service teachers were used as data collection tools. Within the scope of the study, in-class
implementations lasted for a total of eight weeks with each lasting for three hours. The ANOVA results
indicated a statistically significant difference in favor of the AR-supported FL learning environment
compared to the traditional digitally supported learning environment in terms of gains scores showing the
pretest-posttest difference. In addition, no significant relationship was observed between perceived
information technology proficiency and motivation status and gain scores. In this context, it can be suggested
that the creation of AR supported FL environments from suitable content situations in learning performance.
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Ogrenme performansina katki sagladigina yonelik giiglii destek bulan tersyiiz 6grenme (TYO) ve artirilmis
gerceklik (AG) kavramlar: dikkat cekmektedir. Bu arastirmanin amaci 6gretmen adaylarinin AR destekli ve
desteksiz FL ortamlarinin, geleneksel dijital destekli 6grenme ortamlarindan 6grenme basarisi baglaminda
farklilagsma durumunu incelemektir. Bu siiregte degiskenlerin saf etkisini Glgebilmek igin Ogrenme
igerikleriyle iliskili yeterlik algis1 ve motivasyon durumlarinin 6grenme performanstyla iliskisinin 6ncelikle
analiz edilmesi bir diger arastirma amaci olmustur. Calisma zayif deneysel desenler arasinda yer alan statik
grup karsilagtirmali desen ile yiritilmistiir. Calisma grubunu 109 6gretmen adayi olusturmustur. Veri
toplama araci olarak, erisi testi, bilisim teknolojilerini 6grenmeye yonelik akademik motivasyon dlgegi ve
ogretmen adaylar1 i¢in bilgi ve iletisim teknolojileri (BIT) yeterlilik algis1 6l¢egi kullanilmistir. Calismada
kapsaminda smif i¢i uygulamalar tger saat toplam sekiz hafta siirmiistiir. Gergeklestirilen ANOVA
sonuglariyla AR destekli FL 6grenme ortami lehine, Ontest-sontest farkini gosteren erisi diizeylerinde
geleneksel dijital destekli 6grenme ortamina kiyasla, istatistiksel anlamli bir fark gozlenmistir. Bunun
yaninda bilisim teknolojileri yeterlik algis1 ve motivasyon durumlartyla erisi puani arasinda anlaml bir iliski
izlenmemistir. Bu baglamda dijital teknoloji deneyimleri yeterli seviyede olan 6grenme gruplarinda uygun
igerik durumlarindan AR destekli FL ortamlarinin olusturulmasinin 6grenme performansina olumlu katk:
saglayabilecegi ifade edilebilir.
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Identification the Impact of Differentiated Digitally Supported Learning Environments

INTRODUCTION

Individual experiences affect the learning experience. Therefore, it is one of the mechanisms that
is difficult to explain, develop, and regulate. There are a great number of variables that have an impact
on permanent and effective learning. Thus, it can be claimed that strong scientific studies form a basis for
teachers. However, it is difficult to apply the elements that similarly increase teaching and learning
performance in all populations. In such cases, it becomes important to activate and test alternative learning
aids. These aids should consist of items supported by the literature. Strong empirical studies that discuss
different learning qualities in different contexts with similar methods are frequently encountered in the
literature (Gopalan et al., 2023; Jdaitawi, 2020; Ross & Morrison, 2013; Street et al., 2015). In this process
of monitoring the trend, it is observed that students falling into the proficient-high range of digital
technology proficiency and motivation achieve positive outcomes compared to different digital
technology-supported learning processes (Usta & Korkmaz, 2010). In addition, one may notice that as
perceived reality and closeness to life increase, the willingness and success of the learner also increase.
In other words, as the student's perceived benefit and closeness to life increase, their learning performance
also increases (Fidan & Tuncel, 2019; Sulastri & Pertiwi, 2020). At this point, the impact of using
augmented digital opportunities instead of a routinized expression on academic success is a matter of
curiosity. There are significant differences in the academic success and motivation of learners who follow
the learning content in AR-supported environments (Pathania et al., 2023). In addition, it is observed that
students who improve their learning with classroom learning by starting to learn the learning content
before a certain curriculum rather than on the day or hour of the course also create significant learning
differences (Lin et al., 2023). It is noticed that learning gaps can be filled to a large extent in a well-
structured learning environment suitable for the FL model (Deng & Gao, 2023). All these considerations
reveal that it is necessary to investigate the impacts of different digitally supported environments on
learning success.

Flipped Learning

FL emerges as a model built on the fluid nature of learning. It is thought that classroom teaching
activity is limited to learning performance. Readiness is the foundation of this model. As the student's
prior knowledge level increases, the learning domain expands. The content to be learned is increasing and
diversifying. Different opportunities are offered to address learning deficiencies. FL is a mixed teaching
approach that starts with the presentation of the learning content and the subject scope to the student
before the lesson and continues with experiments, activities, and structured activities in the lesson (Kara,
2016). It has its basic assumptions. It is essential that the teacher and students have a good knowledge of
information technology. In cases where this cannot be achieved, courses are recommended to ensure
minimum conditions (Hayirsever & Orhan, 2018). Thus, it is critical to be able to use at least intermediate-
level information technologies in FL. In this model, course contents, videos, and supporting materials are
presented to the student before the course. It is recommended that the student follow all the content and
check their learning. At this point, aids such as quizzes and end-of-course questions can be used. In this
way, it is ensured that the student controls his/her learning with an external tool. In addition, the student
is asked to take notes not only of the answers given to the questions but also the parts of the subject that
s/he has not understood, or thinks /she has learned incompletely. The student can make up for all these
deficiencies with his/her efforts, or s/he can ask the lecturer about these parts via distance communication
tools. S/he can discuss this issue with classmates. In summary, the level of prior knowledge about the
course contents is expected to increase at this stage. Thus, the face-to-face class becomes an easier form
to process, develop, and take to the next level. In the face-to-face classroom environment, if learning
deficiencies are still available, they will be satisfied, and alternative learning contents or challenging
learning areas that are likely to serve metacognitive skills will be provided. In groups, students are
expected to first make up for their learning deficiencies and then realize the collaborative joint product or
idea-based projects.

It is observed that in-class activities are more effective and fit better in groups with high prior
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knowledge (Yesilyurt, 2021). This is among the areas from which FL benefits. Increasing the number of
activities that reinforce learning, strengthen long-term memory, and gain transfer skills is another
advantage of the model. Another positive aspect is that the instructor's one-sided lecture period can be
divided into student-teacher interactions (Bergmann et al., 2012). Students who are asocial and have low
course interest and motivation, as well as poor self-study and research performance, prevent the model
from achieving success (Tse et al., 2019; Zainuddin et al., 2019). In addition to the strong studies
investigating the learning success of only FL-supported learning environments, AR support, which
minimizes the difficulty of physical access and brings real-life impressions to learning (Satpute et al.,
2015), is thought to be an important supporter for FL environments.

Augmented Reality

This study has been designed to investigate the effectiveness of teaching information technologies
with the support of AR, which is one of the richest digital technology tools. In fact, this situation depicts
the period after the student's technological proficiency and readiness are revealed. In other words, it is
important to construct study groups where student digital competence, which is one of the basic
assumptions, is ensured. Thus, the AR difference can be revealed once the minimum technological
competence conditions are satisfied in teaching the learning content.

AR is a technology that allows interaction with the content desired to be transferred into the
physical environment of real people. It can also be expressed as the process of supporting virtual objects
while using assistive technologies to examine real environments (Demirer & Erbag, 2015). This is an
experience that contributes to learning performance in which the learner has limitations in accessing
information physically or problems such as difficulty in access and risk. By incorporating physical risks
and difficulties into the AR environment, a pleasant and qualified learning process can be offered to the
student (Miller et al., 2019). Virtual characters built in real-life environments and environments created
by digital items have different uses. Fields such as commerce, education, entertainment, and engineering
can be given as examples. AR provides supporting elements to make sense of the content and applications
that can be accessed in a unit of time and ensure that they are permanent and cognizable. A digitally
supported presentation of real items and characters differs from virtual reality in that it is better in terms
of perceived reality (Igten & Bal, 2017).

There are two different classes of AR: optical see-through (OST) and video see-through (VST) AR.
In OST systems, digital elements are projected onto the real-life environment. In VST systems, on the
other hand, the entire scene with digital elements is watched in the computer environment (Somyiirek,
2014). Both systems are used in educational environments. Supporting learning with virtual digital
technologies brings along significant improvements in learning performance (Ersoy et al., 2016; Satpute
et al., 2015; Usta et al., 2016). However, while it does not have influence in learning and academic
success, some studies report that it supports learning motivationally (Yildirim, 2016). AR applications
have been followed for a while in the context of different variables with strong experimental studies. It
also provides some benefits, such as student success, learning support, motivation, focus, knowledge
construction, supporting permanence, interaction, and providing a safe working environment. On the
other hand, the necessity of carrying markers and portable devices, as well as difficulties in material
development and device access, are considered some of the limitations of such applications. Frequently
used in educational fields, these technologies are important due to their critical features of concretization
and realization (Ozdemir, 2017). Testing it as an alternative method for learning performance with strong
experimental studies is expected to contribute to the literature. However, it is understood that while past
experimental studies frequently preferred traditional teaching methods in determining the control group,
they did not care enough about alternative experimental groups. In this context, it seems meaningful to
investigate learning and motivation levels with alternative experimental groups and digitally supported
control groups.

Traditional Technology-Aided Learning Environments

Learning environments vary with the availability of opportunities. Effective learning tools have
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powerful features to keep this difference going in a positive direction. Learning environments devoid of
digital technologies can offer highly effective opportunities for success (McNicholl et al., 2020).
However, some learning areas and subjects can reveal much better learning performances with digital
support. Digital opportunities, especially in learning areas that are difficult or costly to monitor, obtain,
and experience, are the mainstay of qualified learning outcomes. Although this statement does not fully
defend the strong positive relationship between learning performance and the use of digital technology,
there are examples of digital tool usage that negatively affects learning success and permanence (Gok,
2016).

Today's learning environments incorporate technology into classrooms to the extent that the
conditions of the institution and country are appropriate. The fact that technology is in classrooms does
not guarantee effective use or positive output. However, with well-structured instructional designs, it is
possible to produce richer and more meaningful learning environments than the traditional classroom
approach created with blackboards and chalk. Numerous options can positively affect learning success in
technology-aided classrooms (Wang et al., 2022). In the information technologies course, simulation
demonstrations for processor differences, symbolic representations of the first computers, or
introductions of the interfaces of different operating systems are listed among the alternative activities of
the technology-aided traditional classrooms. These environments are not always as technology driven as
FL and AR environments. However, it should not be so limited as to narrow the possibilities of the control
group (Kocakaya, 2012). Lecturing through the interactive lesson board, internet-based subject
assignments, and end-of-course quizzes with Kahoot are among the exemplary activities of these
environments. Thus, we encounter an environment whose learning content does not differ from that of
alternative experimental groups and is not expected to turn into a student disadvantage.

As a complex step, the success of the student in learning the information technologies as flipped is
a matter of curiosity. In other words, the performance of young adults, whose information technology
level can be described as low-intermediate, in learning the relevant course is one of the focuses of this
research. However, in this control, alternatives to traditional learning environments are formed in two
groups. Thus, the effect of FL without a supportive AR application and its effect with supportive AR
applications will be investigated. The essence of the factor that is effective in success and recall will be
well understood. In this context, the aim of this research is to compare the effectiveness of AR-supported
FL environments, FL environments, and traditional digitally supported learning environments. The
questions guiding the study are as follows:

1. Is there a relationship between pre-service teachers’ motivation, perceived proficiency, and gains?

2. Does learning performance in FL environments with and without the support of AR differ from
traditional digitally supported learning environments?

METHOD

Research Design

This study was conducted with the static-group comparison design, which is among the weak
experimental designs to reveal the impact of differentiated digitally supported learning environments on
the gain score. The static-group comparison is a model based on the comparison of measurement scores
with ready groups and used in cases where random assignment and matching are not included
(Biiytikoztiirk et al., 2012; Fraenkel et al., 2012). In this study, which includes two instructors and three
implementation groups (digitally supported traditional learning environment, flipped classroom learning
environment, and AR-supported flipped classroom learning environment), the execution of the
implementation activities of the relevant instructor was determined by drawing lots. In this context, to
prevent the formation of a potentially disadvantaged group, in collaboration with common content, it was
decided that one instructor would manage the activities of the control group while the other instructor
would manage the activities of two different experimental groups. The symbolic representation of the
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static-group comparison design and the implementations of the instructors are presented in Table 1.

Table 1. Static-Group Comparison Design and Implementations of Instructors

Groups Pre-test Process  Post-test Implementations
Control X X Digitally-Supported Traditional Learning
Experimental 1 X X X Flipped Learning
Experimental 2 X X X Augmented Reality-Supported Flipped Learning
Study Group

The study group consisted of 109 pre-service teachers (control group (40), experimental group 1
(37), experimental group 2 (32)) enrolled in the "Information Technologies" course of the first year in
different departments in the 2022-2023 academic year at a public university located in the South-eastern
Anatolia Region of Turkey. The demographic characteristics of the study group are given in Table 2.

Table 2: Demographic Characteristics of The Study Group

Groups Gender F %
Control Female 30 [
Male 10 25.0
. Female 30 81.1
Experimental 1 Male 7 18.9
. Female 23 71.9
Experimental 2 Male 9 28.1

Implementation Process

In-class implementations within the scope of this research lasted for a total of eight weeks, with
each lasting for three hours. Before the implementation of the academic achievement test, which was
prepared for eight weeks depending on the course content, data were collected from three groups. The
implementation of the relevant course content is presented below in order.

1. Entry into the computer
Computer Hardware
Computer Software
Operating System and Application Software
Control Panel
File Management
Keyboard and Functions
Microsoft Office (Word Processing Program)

PN RE LD

The implementation process for the control group was carried out in a digitally supported traditional
learning environment. In this process, the above-mentioned course content was taught using digital tools
in a fully computerized laboratory environment. In the implementation process of the experimental group,
a process suitable for the flipped classroom learning model was followed. In this process, course content
videos prepared by the researchers were created on a YouTube channel and shared with the experimental
group. Feedback was provided along with implementation activities in the computerized laboratory
environment for the questions received by the participant group regarding each course. In the
implementation process of the Experiment 2 group, unlike the implementation process of the Experiment
1 group, the course content videos were shared with the participant group through the AR-supported Eye
Jack application instead of the YouTube channel. Before starting the implementation for this purpose,
micro-training on the Eye Jack application was conducted with the participant group, and the Eye Jack
mobile installation was provided to all participants. During the implementation, care was taken to ensure
that the videos prepared for the course contents did not exceed 15 minutes, which meant an hour of course.
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Following the implementation, in addition to the academic achievement test, other scale data thought to
be related were obtained. Images of learning environments are presented in Figure 1.

R
\5‘%‘
©" BIRIMLERI

%

Figure 1. Images of learning environments

Data Collection Tools

Gain Score:

The researchers developed this test (pre-post) to measure the pre-knowledge levels of the study
group at the beginning of the implementation process and the recall levels at the end of the implementation
process. two field experts were consulted before using this test, which consists of 30 multiple-choice
questions from the framework of the study. In line with the opinions of the field experts, the gain score
test eventually included a total of 25 multiple-choice questions after the options of 4 questions were
changed and 5 questions were removed. Then, a pilot implementation of the gain score test was conducted
with two different groups. These groups consisted of 20 students in total who took the information
technologies course via distance education and traditional education. At the end of the pilot test, the
implementation time of the gain score test was determined as 30 minutes.

Academic Motivation Scale for Learning Information Technology:

This measurement tool was developed by Schreglmann (2018). The measurement tool, which is in
six-point Likert type (Strongly Disagree - Disagree - Partly Disagree + Partly Agree + Agree + Strongly
Agree), includes 15 items consisting of "Intrinsic-Occupational Motivation" and "Amotivation"
dimensions. Exploratory and confirmatory factor analyzes were used for the factor structure evidence of
this scale, whose pilot implementation was conducted and for which expert opinion was taken. The internal
reliability coefficient values (Cronbach Alpha) of the scale with proven construct validity were found as
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.816 for the Intrinsic-Occupational Motivation dimension and .785 for the Amotivation dimension. In this
study, the internal reliability coefficient values (Cronbach Alpha) were calculated as (control group
(.830), experimental groupl (.847), experimental group2 (.70) for the Intrinsic-Occupational Motivation
dimension and (control group (.826), experimental groupl (.813), experimental group2 (.71) for the
Amotivation dimension.

Perceived Information and Communication Technologies (ICT) Proficiency Scale for Pre-
service Teachers:

Created by Sad and Nalgaci (2015), this measurement tool consists of 30 items in one dimension.
The construct validity and reliability of this measurement tool, which is in five-point Likert type and rated
from 'l am quite proficient' to 'l am quite non-proficient', were calculated. As a result of the construct
validity analyzes, the single factor structure explained 48.03% of the total variance, and the internal
reliability coefficient value (Cronbach Alpha) was calculated as 0.962. In this study, the internal reliability
coefficient (Cronbach's Alpha) was found to be (control group (.971), experimental groupl (.949),
experimental group2 (.960)). In the calculation of Cronbach's alpha internal consistency coefficients, >
.70 is considered acceptable, > .80 good, and > .90 excellent (Cronbach, 1951). Accordingly, it can be
claimed that the data obtained both in the original research and within the scope of this research for the
two measurement tools are reliable (Murphy & Davidshoper, 1988).

Data Analysis

An appropriate analysis program was used for the analysis of the data obtained within the scope of
the research. Before applying the data analysis procedures to the research, the data obtained were
subjected to the normality test. In this context, the skewness and kurtosis values of the data were examined
with the Shapiro-Wilk Test to observe that the values in question ranged between £ 2. Accordingly, the
data obtained were accepted to be normally distributed (George & Mallery, 2019). Therefore, frequency,
percentage, standard deviation, and arithmetic mean values were examined with parametric tests in the
analyses. In addition, correlation coefficients were checked to examine the relationships between
continuous variables. As a result, as there was no relationship between the independent variables,
including "Academic Motivation for Learning Information Technologies" and "Perceived Information
and Communication Technologies (ICT) Proficiency for Pre-service Teachers", which are thought to be
related to gain scores, an ANOVA test was used instead of an ANCOVA test to examine the comparisons
between groups in the context of the gain scores. The Bonferroni correction was used to avoid errors in
comparisons between groups. Based on the correlation coefficient values between the variables in the
study, r<0.20 indicate that there was no relationship, values between 0.20 and 0.39 indicated that there
was a weak relationship, values between 0.40 and 0.59 indicated that there was a moderate relationship,
values between 0.60 and 0.79 indicated that there was a high level of relationship, and values between
0.80 and 1.0 indicated that there was a very high relationship (Kokli et al., 2021). The interpretation of
the motivation scale (1-1.82 for Strongly Disagree, 1.83 -2.65 for Disagree, 2.66 -3.48 for Partially
Disagree, 3.49-4.31 for Partially Agree, 4.32-5.14 for Agree, and 5.15-6 for Strongly Agree) was
evaluated through the scoring method. The interpretation of the Perceived Proficiency Sufficiency scale
(1-1.79 for Fairly Non-proficient, 1.80-2.59 for non-Proficient, 2.60-3.39 for Partially Proficient, 3.40-
4.19 for Proficient, 4.20 for Fairly Proficient-5) was evaluated through the scoring method. Gain scores
were evaluated over a minimum of 0 and a maximum of 100 points.

Ethic

This article was found ethically appropriate with the decision number 4741 of the scientific research
and publication ethics committee of Siirt University on 2023.

FINDINGS

Motivation, Perceived Proficiency, and Gain Scores of Pre-Service Teachers
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The arithmetic means and standard deviation values related to motivation, perceived proficiency,
and gain scores of pre-service teachers are presented in Table 3.

Table 3: Motivation, Perceived Proficiency, and Gain Scores of Pre-Service Teachers

Factors X SD
Intrinsic Motivation 5.72 494
Amotivation 1.98 .603
Perceived Proficiency 2.90 710
Gain Score 46.40 12.940

Table 3 highlights that the pre-service teachers marked the option of “strongly agree” in their
intrinsic motivation (X =5.72) and the option of "disagree" in amotivation (X =1.98). It is also observed
that their level of perceived proficiency was partially proficient (X =2.90). The gain scores of pre-service

teachers were determined as (} =46.40). The gain score was 8 at minimum and 76 at maximum.

Relationship Between Motivation, Perceived Proficiency, and Gain Scores of Pre-Service
Teachers

Correlation results for the relationship between motivation, perceived proficiency, and gain scores
of pre-service teachers are presented.

It is highlighted that there is no relationship between pre-service teachers' gain scores and their
intrinsic motivation (r= 0.17), between their gain scores and their amotivation (r= 0.171), and between
the same gain scores and their perceived proficiency. (r= 0.111). Accordingly, it can be stated that
intrinsic motivation, amotivation, and perceived proficiency do not have any effect on the gain score.

Pre-test levels of pre-service teachers

ANOVA results regarding the pre-test levels of pre-service teachers are presented in Table 5.

Table 5: ANOVA Results of Pre-Test Levels of Pre-Service Teachers

Variable Groups N X Sd F P Difference
Control 40 30.60 9.31

Pre-test Experimental 1 37 30.16 8.77 20 .81 None
Experimental 2 32 31.50 8.05

* Between Groups= 2, Within Groups 106, (P<0.05)
Table 5 highlights that there is no significant difference between the pre-test scores of pre-service

teachers of the control group (}=30.60), experimental group 1 (}=30.16), and experimental group 2 (}
=31.50). Accordingly, it can be said that the gain scores of all pre-service teachers are at a similar level.

Gain Scores of Pre-service Teachers

ANOVA results regarding the gain scores of pre-service teachers are presented in Table 6.

Table 6: ANOVA Results Regarding the Gain Scores of Pre-Service Teachers

Variable Groups N X Sd F P Difference
Control 40 42.0 12.6 )

Gain Score Experimental 1 37 48.4 13.3 4.0 .02 Control—Eéperlmental
Experimental 2 32 49.7 11.6

*Between Groups= 2, Within Groups 106, (P<0.05)

Table 6 highlights that the gain scores of pre-service teachers in the control group (}=42.0),

experimental group 1 (X¥=48.4), and experimental group 2 (X=49.7) differentiate significantly (F=4.0).
According to the Bonferroni test results conducted to find the source of the difference, it was determined
that the gain scores of the pre-service teachers who received an education with AR-supported FL were
higher than the gain scores of the pre-service teachers who received an education with digitally supported
traditional learning. Although the table did not reveal any difference, the gain scores of the pre-service
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teachers who received an education with FLL were higher than the gain scores of the pre-service teachers
who received an education with digitally supported traditional learning. Accordingly, it can be said that
AR-supported FL and FL environments are more effective than digitally supported traditional learning
environments.

DISCUSSION, CONCLUSION, SUGGESTIONS

Student achievements vary in different digitally supported learning environments. This brings into
question the superficiality of the relationship between learning and digital technology. The detailed
explanation of the critical variables affecting learning success serves as a guide for educators and
researchers. In this study, statistical analyzes were made in flipped groups with and without the support
of AR. The performance of the traditional digitally supported learning environment against these groups
was monitored. Before all of this, through the indirect examination of interest and motivation levels for
digitally supported learning environments, the relationships between intrinsic motivation, amotivation,
and perceived proficiency with gain scores were determined. As a result, it was observed that all the
variables did not have a meaningful relationship with the gain score.

Another finding was that there was no statistical difference in the homogeneity and similarity
analyses performed at the beginning of the research process. Thus, it was understood that the pre-test
scores of the groups were similar, and the experimental effect could be observed more clearly. In the
experimental process, two different FL environments, those with and without the support of AR, formed
the experimental groups. In addition, the digitally supported traditional learning environment represented
the control group. Instructor support was continuous during the eight-week experiment period. In
accordance with the nature of FL in the experimental groups, feedback was given before and during the
lesson, either individually or as a group. In the control group, while the feedback was provided
instantaneously during the lesson, it was provided individually via email outside the lesson. As a result
of the whole research, the success of the group receiving education with AR-supported FL was
statistically higher than that of the traditional group. No statistical difference was observed in all other
post-hoc comparisons except for this.

Dunleavy and Dede (2014) pointed out the difficulties of cognitive load and process management
in addition to the benefits such as motivation and ease in problem-solving in AR-supported environments.
There is a similarity between the limitations in this study as well. In cases where the negative effects of
process management are reduced, there may be an improvement in the learning experience and an increase
in performance (Satpute et al., 2015). In his study, Ozdemir (2017) emphasized that AR-supported
environments have a positive effect on success to a considerable extent, and they come with positive
impressions in terms of motivation and learning process experience. Similarly, Ersoy et al. (2016)
revealed the importance of AR in increasing learning achievement in their experimental studies. In many
experimental studies, AR reveals positive effects on variables such as success, recall, learning
performance, subject interest, and attitude (Bulus Kirikkaya & Sentiirk, 2018; Karakas & Ozerbas, 2020).
All these inferences are consistent with only the AR-supported environment results of this research. Along
the same lines, Giil and Sahin (2017) benefited from AR technologies in computer hardware teaching in
their studies. The success of the experimental group was observed to be significantly higher in the study
carried out in the experimental infrastructure. Their results overlap with the results of this study.

The learning environment modeled with FL established the groundwork for high performance in
terms of learning success in this study, but it did not reveal a significant difference from the traditional
learning environment. Along the same lines, Ko¢ Akran and Bayrak (2020) emphasized the advantage of
the flipped model in terms of student participation and learning success in educational psychology, while
Karaca and Ocak (2017) benefited from FL in the field of engineering to conclude that the FL group was
more successful in their average success. In addition, Kaman (2020) experimentally proved the benefits
of the model in the field of English education and explained the positive effects on post-test and
motivation. The effect of the FL model is viewed as positive and curative in many well-structured
experimental environments (Atwa et al., 2016; Bergman and Sams, 2012; Bishop and Verleger, 2013;
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Bredow et al., 2021; Gogebakan Yildiz et al., 2016; Jdaitawi, 2020; Lee and Choi, 2019; Shyr and Chen,
2018). Accordingly, Aydin and Demirer (2022) benefited from FL's teaching of information technologies
in their studies. While the researchers stated that it was effective in reducing homework and task stress,
they underlined that it contributed significantly to learning success. Thus, the results of the relevant study
contradict the results of this study. However, it should also be noted that such results support the results
for AR-supported FL processes. A small number of experimental studies (Street et al., 2015) that did not
observe a significant increase in academic achievement compared to studies with positive results overlap
with this study.

Increasing learning performance is one of the important goals of educators. In addition, student
motivation, interest, and continuity of participation and happiness are also considered important. For this
reason, we are witnessing multidimensional variable analyses in well-structured studies. It is understood
that FL and AR studies significantly contribute positively to these variables. However, the lack of strong
experimental studies blending these two models has revealed the necessity of filling this gap. Another
noteworthy detail in well-structured studies is that the optimistic results presented by different variables
based on the average are not valid for all participants (Bredow et al., 2021). In other words, it is important
to make detailed critiques of heterogeneous structures in the context of individual differences, technical
competencies, and motivation.

The significant contribution of AR-supported FL environments to learning achievement is the clear
result of this research. However, when evaluated individually, the analysis of individuals with low
performance was not included in this study. In future research, the impressions of the FL model in
classroom and extracurricular environments and individual detailed evaluations within the scope of in-
class student performances will significantly contribute to the literature. It is considered valuable to
analyze the problems in the triangle of technology, pedagogy, and learning areas by making a critical
examination of low and medium performances in AR-supported FL environments. Thus, it will be
possible to reveal the criteria that will allow the increase in in-class performance.
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GENISLETILMIS OZET

Giris: Ogrenme deneyimi ve performansi bireysel farkliliklardan etkilenmektedir. Bu nedenle agiklamast,
gelistirilmesi ve diizenlenmesi zor mekanizmalardan biridir. Kalic1 ve etkili 6grenmeyi etkileyen degisken sayisi
oldukga fazladir. Bu noktada giiglii bilimsel ¢alismalarin dgreticilere dayanak olusturdugu sdylenebilir. Yine de
biitiiniiyle 6gretim ve 6grenme performansini artiracak unsurlar tiim kitlelerde benzer nitelikte uygulamak zordur.
Bu durumlarda alternatif 6grenme yardimcilarini devreye sokmak ve sinamak oOnem kazanmaktadir. Bu
yardimcilarin alanyazin tarafindan desteklenen 6geler olmas: kritiktir. Nitekim alanyazinda benzer yontemlerle
farkli baglamlarda farkli 6grenme kalitesinden s6z eden giiclii ampirik ¢aligmalara siklikla rast gelinmektedir
(Gopalan, Rosinger ve Ahn, 2023; Jdaitawi, 2020; Ross ve Morrison, 2013; Street, Gilliland, McNeil ve Royal,
2015). Artirllmis gergeklik (AG) destekli ortamlarda 6grenme igerigini takip eden dgrenenlerin akademik basar1 ve
motivasyonlarinda dnemli farklar goriilmektedir (Pathania vd., 2023). Ek olarak 6grenme igerigini belirli bir 6gretim
programinda, giliniinde, saatinde degil de oncesinde 6grenmeye baslayarak sinif i¢in 6grenmelerle 6grenmesini
gelistiren 6grencilerin de anlamli 6grenme farklar1 olusturdugu gdézlenmektedir (Lin vd., 2023). Flipped learning
(FL) modeline uygun, iyi yapilandirilmis bir 6grenme ortaminda Ogrenme eksikliklerinin biiyiik o6lclide
kapatilabildigi fark edilmektedir (Deng ve Gao, 2023). Tiim bunlarin 1518inda farkl dijital destekli ortamlarin
O0grenme basarisina etkilerinin irdelenmesi gereklilik kazanmaktadir. Bu kapsamda bu arastirmanin amaci AG
destekli FL 6grenme ortami, FL 6grenme ortamlar1 ve geleneksel dijital destekli 6grenme ortamlariin etkililigini
karsilagtirmaktadir.

Yontem: Farklilastirilmis dijital destekli 6grenme ortamlarinin erisi puanina etkisinin belirlenmesini
amaglayan bu ¢alisma zayif deneysel desenler arasinda yer alan statik grup karsilastirmali desen ile yiiriitilmiistiir.
Statik grup karsilagtirmali modeli, hazir gruplarinin bulundugu dlgiim puanlarinin karsilastirilmasina dayanan,
seckisiz atamanin ve eslestirmenin yer almadigi durumlarda kullanilan bir modeldir (Biiyiikoztirk, Kilig¢ Cakmak,
Akgiin, Karadeniz & Demirel, 2012; Fraenkel, Wallen, & Hyun, 2012). iki 6gretim elamanimin ve ii¢ uygulama
grubunun (dijital destekli geleneksel 6grenme ortami, ters yliz edilmis sinif 6grenme ortami, AG destekli ters yiiz
edilmis sinif 6grenme ortami) hazir olarak bulundugu bu ¢aligmada ilgili 6gretim elamaninin uygulama etkinliklerin
ylriitiilmesi kura yontemi ile belirlenmistir. Bu baglama bir 6gretim elamani kontrol grubunun, diger 6gretim
elamani ise iki farkli deney gurubunun etkinliklerini yiiriitmesi kararlagtirilmistir. Aragtirmanin ¢alisma grubunu,
Tiirkiye’nin Giineydogu Anadolu Bélgesinde yere alan bir devlet iiniversitesinde 2022-2023 egitim-6gretim yilinda
farkli boliimlerde birinci sinifin “Bilisim Teknolojileri” dersine kayithi (kontrol grubu 40, deney 1 grubu 37, deney
2 grubu 32) toplama 109 6gretmen adayr olusturmaktadir. Kontrol grubunun uygulama siireci dijital destekli
geleneksel 6grenme ortami olarak gergeklestirilmistir. Bu siire¢ bilgisayar laboratuvart ortaminda bulunan dijital
ara¢ gereclerden yararlanilarak bilgisayara giris, bilgisayar donanimi, bilgisayar yazilimi, isletim sistemi ve
uygulama yazilimlari, denetim masasi, dosya yonetimi, klavye ve fonksiyonlar ve Microsoft Office konu
igerikleriyle islenmistir. Deney 1 grubunun uygulama siirecinde ters yiiz edilmis sinif 6grenme modeline uygun bir
siire¢ islenmistir. Deney 2 grubunun uygulama siirecinde ise Deney 1 grubunun uygulama siirecinden farkl: olarak
ders igerik videolarin katilimec1 grubuyla paylasimi YouTube kanali yerine arttirilmis gergeklik destekli EyeJack
uygulamasi lizerinden yapilmistir. Caligma gurubunun uygulama siirecinin baginda 6n bilgi seviyelerini, uygulama
siirecinin sonunda ise hatirlama diizeylerini 6lgmek amaciyla arastirmacilar tarafindan gelistirilen Basar testi,
Schreglmann (2018) tarafindan gelistirilen Bilisim Teknolojilerini Ogrenmeye Yonelik Akademik Motivasyon
Olgegi ve Sad ve Nalgaci (2015) tarafindan olusturulan Ogretmen Adaylari i¢in Bilgi ve Iletisim Teknolojileri (BIiT)
Yeterlilik Algis1 Olgegi veri toplama araci olarak kullanilmigtir.

Bulgular, Sonu¢ ve Tartisma: Aragtirma siirecinin baginda gergeklestirilen ve gruplararast homojenlik ve
benzerlik analizlerinde istatistiksel olarak farklilik olmadig1 belirlenmistir. Boylelikle gruplarin dntest skorlariin
benzer oldugu ve deneysel etkinin daha net izlenebilecegi anlasilmistir. Deneysel siirecte AG destekli ve desteksiz
olmak iizere iki farkli FL ortam1 deney gruplarini olusturmusgtur. Bunun yaninda dijital destekli geleneksel 6grenme
ortam1 ise kontrol grubunu temsil etmistir. Sekiz haftalik deney siirecinde 6gretici destegi siirekli olmustur. Geri
bildirimler deney gruplarinda FL dogasina uygun olarak ders dncesi ve ders iginde bireysel veya grup olarak
verilmistir. Kontrol grubunda ise yalnizca ders i¢inde geri bildirimler anlik olarak sunulurken ders diginda mail
araciligiyla bireysel olarak destek saglanmistir. Biitiin arastirma sonucunda AG destekli FL ile egitim verilen grubun
basaris1 istatistiksel olarak geleneksel gruptan yiiksek gozlenmistir. Bunun disinda ki tiim post-hoc
karsilagtirmalarinda istatistiksel bir fark izlenmemistir. FL ile modellenmis 6grenme ortam1 bu aragtirmada 6grenme
basaris1 anlaminda yiiksek performans i¢in zemin hazirlamakla birlikte geleneksel 6grenme ortami ile anlamli
Olctide farklilik agiga ¢ikarmamistir. Kaman (2020) ¢alismasinda ingilizce egitimi alaninda FL modelinin yararlarini
deneysel olarak kanitlamis, son test ve motivasyon iizerindeki olumluluklart agiklamistir. Birgok iyi yapilandirilmig
deneysel ortamda FL modelinin etkisini olumlu ve iyilestirici olarak gérmekteyiz (Atwa, Din and Hussin, 2016;
Bergman ve Sams, 2012; Bishop ve Verlager, 2013; Bredow et al., 2021; Gogebakan Yildiz, Kiyict ve Altintas,
2016; Jdaitawi, 2020; Lee and Choi, 2019; Shyr ve Chen, 2018). Aydin ve Demirer (2022) ¢alismalarinda benzer
bi¢imde bilisim teknolojilerinin 6gretiminde FL’den yararlanmis ve arastirmacilar 6dev ve gorev stresini azaltmada
etkili olduklarini ifade ederken, 6grenme basarisina anlamli 6lgiide katk: sagladiklarinin da altini ¢izmistir. Bu
calisma sonuglarinin aragtirmamiz ile tutarlilik géstermedigi ifade edilebilir. Ancak AG destekli FL siirecleri i¢in
bu caligmalarin bizim sonuglarimiz igin destekleyici oldugu belirtilebilir. Pozitif sonuglart tagiyan caligmalarin
karsisinda az sayida akademik basarida anlamli bir artis izlemeyen deneysel ¢alismalar (Street, Gilliland, McNeil
ve Royal, 2015) bu ¢alisma ile tutarli sonuglar gostermektedir. AG destekli FL ortamlarinin 6grenme basarisina
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anlamli katkis1 bu arastirmanin net sonucudur. Ancak bireysel olarak degerlendirildiginde diigsiik performans
gosteren bireylerin analizi bu aragtirma kapsamina alinamamigtir. Gelecek arastirmalarda FL modelinin siif ve ders
dis1 ortamlardaki izlenimleri ve ders i¢i 6grenci performanslari kapsaminda bireysel olarak detayli degerlendirmeleri
literatiire 6nemli katki saglamasi beklenmektedir.
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