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ABSTRACT

The aim of this study is to reveal the experiences of science, social studies and primary
school teachers about technology integration into education and the problems during
these experiences. The method of the research designed according to qualitative research
approach is a case study. In this context, semi-structured interviews were conducted
with 9 teachers (3 science teachers, 3 social studies teachers, 3 primary school teachers)
who volunteered to participate in the study, which included different technological tools
and applications in their lessons. The data were subjected to content analysis. According
to the results, the most frequently used tools used by teachers were smart boards and
videos, and the most frequently used web pages were EBA and Morpa Campus. In
addition, they used office program and its components and some interactive tools. They
also stated that they used some social media platforms and artificial intelligence
applications to a lesser extent. Science teachers stated that they integrated technology
into their lessons mostly in astronomy, social studies teachers in maps and disasters, and
primary school teachers in addition-subtraction and four operations. However, in this
integration process, teachers stated that they experienced some problems in terms of
technical-physical, student-oriented, curriculum-content, technology competence and
techno-administrative aspects. By comparing these results with similar and recent
studies in the literature, it is suggested that teachers should take advantage of these
opportunities and improve their individual technological competencies in today's world
where distance and online education are becoming widespread.
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INTRODUCTION

Education systems are constantly evolving under the influence of technological advances
and teaching-learning environments are also affected by these processes. In this context, technology
integration in education stands out as an important area that allows teachers to rethink their
pedagogical practices and enrich students' learning experiences by using digital tools effectively.
According to McKnight et al. (2016), it makes significant contributions, especially in increasing
academic achievement, improving communication and feedback, saving teacher time, and shaping
teacher and student roles. This process transforms the traditional practices of educational
environments, and especially in recent years, the effective dynamic of this transformation has been
the developments in technology and informatics. This situation, which has been emphasized many
times in the literature, has been tested with different educational outcomes and its positive effects
have been observed. In this context, its effects on many variables of educational environments such
as academic achievement and retention (Balim, Aydin, Tirkoguz, Yilmaz, & Evrekli, 2013;
Dasdemir & Doymus, 2012; Giilen & Demirkus, 2014; Raja & Nagasubramani, 2018; Rosen & Beck-
Hill, 2012, Swearingen, 2011), student discipline and absenteeism (Rosen & Beck-Hill, 2012),
motivation and attitude (Aksoy, 2014), reading comprehension levels (Ocak, 2004) have been
revealed.

With technology integration, which is used to transform existing practices in education and
reshape learning environments, teachers have to develop new approaches to provide
individualized learning experiences to students and prepare them for the information age by using
digital tools effectively. Emphasizing the need for teachers to become more competent in this
process, Ozgiir (2020) drew attention to the supportive role of information and communication
technologies for processes such as planning, digital material development, effective teaching and
evaluation to support student development. Kaya and Yazict (2019), who stated that the
development of teachers' competencies in this process can cover a long process, emphasized that it
is necessary to comprehend how the new elements of technology can be incorporated into the
lessons in the most appropriate way. Similarly, Shin, Brush, and Saye (2019) emphasized that
teachers should have intensive experiences in technology integration and use in lessons; Tondeur,
Braak, Ertmer, and Ottenbreit-Leftwich (2016) stated that teachers' pedagogical beliefs about
technology use and integration should be brought to a sufficient level. Related pedagogical
preferences have been rapidly diversifying in recent years and their impact has been widespread,
especially with the impact of developments in the field of informatics and artificial intelligence.
According to Ozel (2012), although the use of different technologies dates back many years, it has
gained momentum especially after the 2000s. The proliferation process, which started at the
beginning of the millennium with tools such as computers, cameras, overhead projectors, floppy
disks, cameras, scanners, scanners, voice recorders, projectors, smart boards, flash drives,
continued with the emergence of current tools such as e-books, virtual and augmented reality
applications, three-dimensional animation, Webquest and virtual classrooms (Soydan, 2012;
Oztiirk & Can, 2010; Kayabasi, 2005; Demir & Kandemir, 2020; Toroglu & igingﬁr, 2007; Turhan &
nel, 2017; Green, 2019; Yaslica, 2020; Kogoglu, Akkus & Ozkan, 2018; Seyhan & Kiigiik, 2023). The
preferences for the use of these tools in learning environments differ depending on the purposes
and branches. Kurt, Kuzu, Dursun, Gilliipmar and Giiltekin (2013), found that teachers use
interactive whiteboards for sharing materials, using digital visuals, and solving questions, and
drew attention to the opinions that they support permanent learning. Dere and Ates (2020) found
that teachers used computers to prepare presentations, EBA and smart boards to attract attention
and active participation, and telephones to communicate with parents.

Although technology integration in education has an important and critical role in the
development of contemporary education systems and the improvement of learning experiences,
teachers face a number of challenges and problems in this process. Erdogan and Serefli (2021),
point out that it can take a long time to overcome these challenges and that there are significant
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obstacles for teachers in terms of ICT competencies and incorporating technology into their lessons.
Mishra and Koehler (2006), who addressed one of these barriers on the basis of the perception of
the technology integration process, stated that using technology and integrating technology are
different from each other and that the fact that technology is used in lessons does not mean that it
is integrated into education. In the literature, many factors related to the obstacles, problems and
difficulties experienced in the process of integrating technology into education have been
mentioned. In this context, Dogru and Aydin (2018), drew attention to inadequate infrastructure in
schools, Dere and Ates (2020), to some systemic problems, and Bilici and Giiler (2016), to some
technological self-efficacy problems. Independent of these problems, studies indicating that
teachers do not use technology effectively have been included in the literature (Sahin, 2015; Dere &
Ates, 2020). Giirol, Donmus, and Arslan (2012), who addressed qualitative problems in their
research, included teacher opinions in which problems such as low interest in technology,
adaptation, lack of electronic books, lack of hardware and technology knowledge were expressed.

Although teachers' preferences in the integration of technology into education have been
frequently investigated in the studies in the literature, it is possible that the findings of this research
will change rapidly, especially considering the rapid developments in information technologies.
The results obtained from this study are expected to make developmental contributions to this
dynamic process. In addition, since the data collected on the basis of branch, specific paired results
such as subject content-technological tool, subject content-web page, subject content-artificial
intelligence applications were obtained, it is expected to make positive contributions to the
technology use preferences of branch teachers. Accordingly, answers to the following questions
were sought by considering the technologies that science, social studies and primary school
teachers use and benefit from in the process of technology integration into education;

1. How are science, social studies and primary school teachers' experiences of technology
integration in education in terms of their preferred technological tools and subject
contents?

2. What are the problems experienced by science, social studies and primary school teachers
in the process of technology integration into education?

METHOD

Research Method

In the study, a case study was adopted within the scope of qualitative research approach. In
case studies, no intervention is made to the study groups and an environment, a single item, a
collection of documents or a special event is examined in depth and opinions and thoughts are tried
to be revealed in detail (Merriam, 1998). Accordingly, semi-structured interviews were conducted
by taking into account the teachers' experiences of technology integration reflected in their lessons.
The semi-structured form was prepared by the researchers and applied to the science teachers,
social studies teachers and primary school teachers who constituted the study group in a time
period with defined boundaries. The applications, tools, pages, etc. preferred by the teachers
regarding technology integration in education, the problems they experienced, the source of these
problems and their suggestions for eliminating these problems were revealed.

Study Group

The study group, which was selected by convenient sampling method, one of the non-
random sampling methods, consisted of 9 teachers currently working in schools affiliated to the
Ministry of National Education, including 3 science teachers, 3 social studies teachers and 3 primary
school teachers. According to Biiyiikoztiirk et al. (2009), the convenience sampling method, which
was preferred due to the limitations in terms of time, money and labor force, requires that the
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sample should be selected from easily accessible and applicable units. Accordingly, the study
group consisted of teachers in schools in Usak province, where the study was conducted, where
the researchers believed that they could easily collect data in terms of time, labor force, accessibility
and opportunities to get quick feedback. In this context, interviews were conducted with 9 teachers
who participated in the study on a voluntary basis and data were collected.

Data Collection Tool

A semi-structured interview form developed by the researchers was used to reveal the
experiences, opinions and suggestions of science teachers, primary school teachers and social
studies teachers regarding technology integration in education. In the process of preparing the
semi-structured interview form, the relevant literature was reviewed and the opinions of 3 experts
were obtained. These experts are a doctoral academic who studies technology applications and
Web 2.0 tools in social studies education, a doctoral faculty member who conducts blended
learning, distance education and teacher training studies in the field of computer and instructional
technology education, and a doctoral academic who conducts qualitative studies in the field of
science education. In the form, which was finalized after the expert opinions, teachers were asked
about their experiences with technology in the process of their professional practices and the
problems, disadvantages, advantages and suggestions for eliminating these problems. Related
questions are presented in the Appendix.

Data Analysis

The interviews with the teachers were recorded with a voice recorder and these voice
recordings were transcribed. These raw data were read repeatedly by the researchers and subjected
to content analysis. In the process of content analysis, the data collected and recorded from the field
are coded, these codes are transformed into categories and themes according to their scope and an
inductive understanding is reached (Mcmillan & Schumacher, 2010, p.368). In this process, the data
are first divided into units of analysis and each section is assigned a code. The codes are then
categorized according to the similarities and differences between them. Finally, the categories are
brought together and themes are obtained according to the meanings they carry. In this study, the
raw transcribed data were coded through repeated readings, and then categories and some themes
were reached. In order to make the data more understandable, the findings are presented in a table.
In addition, sample teacher statements representing the categories and themes are given.

Credibility-Transferability

Since the data collection process of the study was conducted through semi-structured
interviews, the validity and reliability criteria were realized according to the qualitative research
approach. Accordingly, participant confirmation and expert review were provided to ensure the
credibility criterion. Three different experts were consulted in the preparation of the data collection
tool and data analysis. These experts were selected in accordance with the branches of the teachers
constituting the study group and the content of the study topic. The first expert is an academician
with a PhD who has conducted many qualitative studies in the field of science education, the other
expert is an academician with a PhD who has conducted studies on technology integration in social
studies education, and the third expert is a assistant professor Member who is an Computer
Educational Instructional Technology educator. In order to ensure the participant confirmation
criterion, the categories and sample teacher statements were presented to some teachers who
participated in the interviews. Their opinions were taken on whether the relevant statements
represented the categories. Teachers approved the categories created by the researchers and a
consensus was reached. The raw data were reflected in the tables by asking them whether the
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answers reflected in the tables were their own answers and whether there were any new statements
they wanted to add.

In order to ensure the criterion of transferability, the data and the findings presented were
described in detail. The teacher statements representing the categories put forward in this process
are presented separately in the tables. A consistency review was conducted to ensure the
consistency of the research. For this purpose, all three researchers conducted the analysis in
coordination in creating and comparing the categories that emerged. The categories on which there
was consensus were included in the analysis and tabulated, while the categories on which there
was disagreement were reviewed and the percentage of agreement was calculated for each question
separately. For such cases, Kuckartz (2014) recommended inter-coder consensus when more than
one coder is used. In this context, the answers given to the questions were coded separately by
three researchers, and the resulting codes were compared and the agreement and reliability values
between them were examined. For this, Miles and Huberman's (1994) formula [Agreement /
(Agreement + Disagreement)] was taken into consideration and the agreement rate of the codes was
determined as .88. According to this consensus rate, it was decided that the analysis process was
reliable. The flow chart reflecting all stages of the study in a holistic manner is as follows;

Literature review on technology
integration in education

A 4

Ensuring the necessary permissions and Literature review and question pool for semi-
procedures for research ethics structured interview questions
Obtaining expert opinions on Completion of data

the data collection tool collection tools

! |

l Validity and Reliability
[ Pilot applications ]

v

Expert Detailed Expert
review description opinion

A

Identification of the
study group

l

[ Data collection ]

l

[ Reporting of results ]

Ethical Board Permission

For the ethical permissions of the research, the necessary permission was obtained with the
decision of Usak University Social and Human Sciences Scientific Research and Publication Ethics
Board dated 08.02.2024 and numbered 2024-36.
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FINDINGS

In this section, codes, categories and teacher statements representing these categories are
presented. Tables were created according to the content of the interview questions and presented
separately;

Teachers' Experiences on Technology Integration in Education:
Science, social studies and primary school teachers' experiences on technology integration
in education were analyzed according to the technological tools, applications, etc. they used and

subject content;

Table 1. Technological Tools-Equipment-Applications etc. Used by Teachers in Their Lessons

Science Social Sciences Primary School
Technological Tools Teacher Teachers Teachers
ST ST ST SST SST SST PST PST PST
1 3 1 2 3 1 2 3

2

Smart Board X X X X X X X X X
X
X

Microscope X
Video

Computer X X X X
(Laptop)

Projectiyon X

Tools -
Equipment

Simulator X

Cellphone X

Copier Machine

Printer

Scanner

X R XXX XX
»

Lamination

cografyaharita.c X
om

Google X

Web pages Canva X

Morpa Kampiis X X X X

EBA X X X X X X
Scratch
Artsteps

Running Reality

Voki

Vitamin X

Okulistik X
Atom X

Word
Computer Excel

Programs Powerpoint X
(Office) (slide)

Slide (prezi vb.) X X X

® (xR X

Z-Library X
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Interaktive  E- Book X X
Tools (Library)

Social Instagram X

Media Youtube X
Atificial Chat- GPT X

Intelligence

When Table 1 is analyzed, the most frequently used technological tool was the smart board.
All of the teachers, regardless of branch, stated that they used smart boards for different subjects in
their lessons. Five teachers stated that they utilized videos and computers. SST1 stated that he used
the smart board most frequently in his lessons;

SST1: 'In the social studies course, we can say that the technological equipment I use most frequently
in the history of revolution course is the smart board. Apart from that, there are some materials I use
on the smart board, that is, the materials I use are completely related to the smart board. Of course,
we also use the textbook, but if we are talking about the technology dimension of the work here, 1
mostly use the smart board’

The most frequently used website by teachers was EBA. Three science teachers, one social
studies teacher and two primary school teachers stated that they used EBA. Similarly, Morpa
campus page was another website frequently preferred by teachers. PST1 emphasized that she used
EBA and Morpa Kampiis while using the smart board in her lessons;

PST1: "We can access many different applications and programs with smart boards. For example,
there are many different applications such as EBA classroom, Morpa campus’

Teachers stated that they used office program, interactive tools, social media and artificial
intelligence applications, albeit in small numbers. ST2 stated that they utilized videos via youtube
and SST2 stated that they frequently utilized slides;

ST2: 'For example, you can access YouTube very well. It opens very good videos there or you can
access other social media networks’

SST2: "1 also use it in the form of slides prepared in advance, I also use it from the internet. We direct
it according to the subject... in the form of videos, pictures or slides according to the subject’

Table 2. Subjects in which Teachers Integrate Technology

Subject Content Science Teachers Social Science Primary School

Teachers Teachers
ST1 ST2 ST33 SST1 SST2 SST3 PST1 PST2 PST3
Maps (Political, Physical) X X
Erathquake Map X
Naturel Disasters X X
Cultural Heritage X
Turkey's Border N
Neighbors

Agriculture and
Livestock in Turkey

Population pyramids
Parallel-Meridian
Climate
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Individual and Society X
Environmental

sensitivity

Anatolian and

Mesopotomian X
Civilizations

Math topics X

Turkish topics X

Life Science Topics X X

Naturel numbers X

Big numbers

Small numbers X
Addition and

subtraction

Strength

5 senses X
Cell
Systems

Tissues

Electroscope

Astronomy topics

L R R R R R

Material and industry

Space X

Solar system

Planets X

All topics X X

When Table 2 is analyzed, two science teachers stated that they tried to integrate
technology into their lessons in all subjects, especially in the subject of systems. Apart from this,
they stated that they utilized technology especially in astronomy subjects (planets, solar system,
space, etc.), matter and industry, tissues, electroscope and cell subjects. ST1 stated that he used the
smart board for some visuals within the scope of matter and industry;

ST1: 'Let me give an example from matter and industry. You cannot bring every substance to school
and show it. When talking about gold, I don't have much chance to bring a gold bar to school. That's
why there are applications that will allow you to see them clearly. What gold looks like, what
platinum looks like... Iron, copper can see these things’

In the social studies course, two teachers stated that they utilized technology in physical
and political map topics and natural disasters. In addition, they stated that they used technology in
earthquake map, cultural heritage, Turkey's border neighbors, agriculture and animal husbandry
in Turkey, population pyramids, parallel-meridian, climate, individual and society, environmental
sensitivity and Anatolian-Mesopotomian civilizations. SST2 stated that he especially utilized the
smart board for teaching more than one subject content;

SST2: ‘we can benefit from it in every subject. Generally, geography subjects are more convenient
to use the smart board. Parallels meridian subject or climate subject... While teaching climate subject,
you can open videos and show them directly, whether it is polar climate or equatorial climate. This
is an advantage for us. Or earthquake videos, flood, avalanche videos on natural disasters increase
the permanence in children a lot.”
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Primary school teachers stated that they mostly utilized technology in life science lessons
and numbers (small numbers, large numbers). Apart from this, they stated that they utilized
technology in addition-subtraction, force and 5 senses subjects. PST3 stated that he utilized some
videos in teaching some science subjects at the basic education level;

PST3: "For example, the last thing we covered was force. We supported it with various videos. The
child sees the pushing force and pulling force visually in the video. The child is already experiencing
them in his/her life, but he/she only learns to put the names there as names’

Problems Experienced by Teachers Regarding Technology Integration into Education:

The problems experienced by science, social studies and primary school teachers regarding
technology integration in education were identified as five themes: technical-physical problems,
student-oriented problems, curriculum-content problems, technology competence problems and
techno-administrative problems:

3 - o b y N
/ EXAM FOCUSED | " cLassroom 4 \ /" INTUTIONAL (EEACKATECING )
| { \ f ) { | | SELF-COMPETENCE |
PROBLEMS CONTROL | iz MANAGEMENT_- | PROBLEMS 7
/ PROBLEMS with / CuRRICULUM ", PR [TECHNO-EFFICA( LACK of TECHNO- |
| OUTCOME  «———  CONTENT | e B PROBLEMS | . PREPAREDNESS
3 y \_ PROBLEMS e e \ 7/ . 4
RIECTCONIENY . / L | ADMINISTRATIVE | e
: — \ \_ PROBLEMS / /
PROBLEMS EXPERIENCED by TEACHERS
REGARDING TECHNOLOGY INTEGRATION
into EDUCATION
. - “MAINTENANCE . = 4
D ey VR ¥ o FDCUS\\ /'SOCIALIZATION -, b Y /THE TECHNICAL-", y \
B |——» COMMUNICATION | | PHYSICAL USAGE ISSUES
| PROFICIENCY | ISSUES f i \INFRASTRUCTURE | e S
3 4 \ 4 . ISSUES - \ P )
7 mARMFUL P N
((NEGATIVE) IMPACT | \ Cé’gggfghﬁ" '
*_on the STUDENT \

1. The technical-physical problems: The technical physical problems mentioned by the
teachers during their professional experience were categorized under three categories:
maintenance support infrastructure problems, connection problems and usage problems.

1.1. Maintenance-support-infrastructure issues: Teachers frequently mentioned problems
such as smart board breakdown, lack of updates, electrical connections, etc. Explaining the
negative experience he had in the village school where he worked before, PST2 emphasized
the power cuts and ST1 emphasized the fast aging smart board features;

PST2: "You know, a little more villages, you know, distant villages, distant districts, you know,
there is no such problem in the province, but in a mountain village, I have always worked in
mountain villages until now, you know, in mountain villages, inevitably that lack of infrastructure,
you know, even electricity is not available at times’

1.2. Connection Problems: One of the most frequently mentioned technical problems is the
interruption or slowing down of internet connections. Due to these connection problems,
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they drew attention to problems such as videos not opening, being interrupted and not
being able to present visuals. SST1 expressed the problem he experienced in this context
regarding the material he wanted to open in his lesson;

SST1: "when we try to access some websites from the school’s internet connection, we may not be
able to access them. When you want to open the next material from the smart board during the
lesson, sometimes we may encounter problems, there may be internet connection problems’

1.3. Usage issues: Some teachers mentioned usage problems such as updating, touch
sensitivity, and rapid aging of the devices, especially for smart boards. Emphasizing this
situation, ST1 drew attention to the problem of the smart board aging with the rapidly
advancing technology, while ST2 drew attention to the problem of touch sensitivity and
updating;

ST1: 'Problems arising from the structure of the vehicle in general. A technological device, especially
devices such as smart boards, becomes obsolete after 1-2 years because it is a fast-moving sector. No
matter what we do, if we don’t change these tools every year... but we are talking about too many
device changes’

ST2: 'For example, cleaning the smart board is a bit of a problem. When dust accumulates, its touch
is not sensitive and we have problems with that. I don’t know if the current versions are installed,
for example, the version of the smart board is getting old. I guess our smart board is not updated
much either.’

Student-Focused Issues: The student-focused problems mentioned by the teachers during
their professional experiences were categorized under three categories: student level-
competence, harmful (negative) effects on students, and socialization-communication
problems.

2.1. Student level proficiency: Teachers drew attention to some situations regarding the
level and competence of their students in technology use processes. Drawing attention to
the students' readiness in particular, SST3 emphasized that the technological materials
used in their lessons may not be sufficient;

SST3: 'Student level is also important. It is absolutely necessary to have the infrastructure and
readiness of the student. I mean, student infrastructure is very important here. Materials are not a
magic wand after all’

A similar emphasis was made by ST1, who stated that students' competencies related to
technology were more about games than lessons;

ST1: ‘children’s technological competencies are generally on games. Yes, children play games well,
they can somehow access games on their phones, but unfortunately this is the only situation... when
I tell a child who can enter any game blindly to do research, that is, when I tell him to do it, he falters
and has difficulty’.

2.2. Harmful (Negative) Impact on the Student: Another student-oriented problem was that
the technological situations integrated into the educational processes gave students some
harmful habits. PST2 explained this situation with the possible danger of screen addiction;
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PST2: ’there is also this... Children are already exposed to too much internet at home. Tablets,
phones, you know, even though parents say that we don’t give them much, the child somehow gets
it. Now the internet has also come to school. This child becomes addicted to the screen.”

2.3. Socialization-Communication Problems: Stating that technology directs students
towards individualism, ST2 drew attention to the fact that it hinders socialization and
communication between students;

ST2: I don’t think it contributes to social and communication skills. I mean, it is not something that
will increase the socialization of children with each other. 1 mean, especially in science class, there is
no activity that will make a child more social with another child or we don't do an activity. It is more
individual, I mean, even if they stand on the blackboard and watch, as a class, they are all individual
for the first time.’

3. Techno-administrative Problems: The techno-administrative problems mentioned by the
teachers during their professional experience were categorized under three categories:
classroom control, time management and institutional problems.

3.1. Classroom Control: Teachers stated that they had problems in providing classroom
control in the processes of using the smart board (watching videos, solving questions, etc.)
especially in crowded classes. SST2, who expressed this problem, drew attention to the
difficulty of restoring the disorganized classroom order;

SST2: "The order of the classroom can sometimes be disrupted. Things can get out of hand. It can be
difficult to restore the same order again. It can be a little disadvantageous.’

3.2. Time Management: Similar to classroom control, the teachers who mentioned time and
duration problems as another problem drew attention to situations such as the opening
and closing times of the smart board, freezing and pausing of the videos, and the
integration of appropriate technology due to the intensity of the acquisitions. ST3
expressed this situation through the publishing houses he used in his lessons, and ST1
expressed this situation through the usage times of the aging smart boards;

ST3: ‘I already use 3 publishing houses. These take up a lot of my time during the lesson. Therefore,
it is enough for me. My problem is due to time. Namely, our curriculum is really an intensive
curriculum. The timing of the subjects is not very possible’

ST1: "Technology is a little behind. It is slow. There is a little speed problem. In a lesson, if I want to
use the smart board, it takes us about 5 minutes from the opening of the smart board to the login
without connecting to the connection. Unfortunately, this time loss is the biggest disadvantage’

3.3. Institutional Problems: Teachers emphasized the importance of institutions (MoNE,
school administrations, support courses, etc.) in technology integration processes. In
particular, teachers stated that they could use technology more efficiently and beneficially
if there was sufficient institutional support, and they expressed the lack of this support at
present. Emphasizing this situation, PST1 drew attention to the assistance and supervision
that should be provided to schools;

PST1: ‘I think that there is no group or team that goes around the schools and supervises them and
provides the necessary help and assistance. If there is such an institution or team that deals with us
separately, our work can progress faster, easier and more useful.’
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4. Techno-efficacy Problems: Techno-efficacy problems stated by the teachers during their

professional experiences were handled in two categories: teacher techno-self-efficacy
problems and student techno-self-efficacy problems.

4.1. Lack of Techno-Self-Competence: Some teachers drew attention to the lack of
competence and competencies of themselves and their students regarding the use of
technological tools and equipment. PST1 explained this situation by not updating
himself/herself sufficiently according to the rapidly developing technology;

PST1: ‘sometimes I feel that my competence as a teacher is insufficient because there may be points
where 1 find myself lacking in updating myself because 1 do not have enough knowledge in the
technical sense or different software sense’

4.2. Lack of Techno-Preparedness: Teachers stated that some of the students were not
prepared for the use of technological tools in the classroom, especially since they were first
introduced to technological tools in the classroom. ST2 explained this situation especially
through the children of families whose economic situation is not suitable;

ST2: 'For example, there are not these smart devices, tablets, phones and such things
everywhere in every home. In some homes, children are deprived of most technological
devices because they have economic problems. Some children can see them for the first
time in class'

Curriculum-Content Problems: The curriculum-content problems mentioned by the
teachers during their professional experiences were categorized under two categories:
achievement-subject content problems and exam-oriented problems.

5.1. Problems with Outcome Subject Content: The structure, content and number of
objectives of the curricula were another problem experienced by the teachers in the process
of technology integration into their lessons. These problems emerged in the form of
possible disruptions in the processing of the subjects for PST1 and in the form of EBA
content not reflecting the content of the social studies course for SST3;

PST1: 'Since there is a great variety of games, activities, and activities, our curriculum subjects can
be disrupted a little bit.’

SST3: "To be honest, I don't use EBA very often, because the most important material in EBA is the
digitalized version of the textbook. Children already have the content of EBA as a book. Other than
that, I don’t think EBA has sufficient materials for teaching social studies and history of revolution’

5.2. Exam Focused Problems: In particular, teachers teaching at the 8th grade level stated
that they had difficulty in integrating technology into these lessons because the lessons
were sometimes exam-oriented.

SST1: 'There is a more serious problem in 8th grade. They have 2 hours of history of revolution
lesson. I can’t do most of these anyway. And since the children are going to take the LGS exam, they
spend time with it anyway.’
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DISCUSSION, CONCLUSION AND RECOMMENDATION

The use of various technological tools and materials in learning-teaching processes at all
levels and branches of education (science, social sciences, health sciences, etc.), which make the
lessons efficient and support achievement of learning outcomes, is increasing and becoming
widespread (Nalgaci & Ercoskun, 2005; Hur, Cullen, & Brush 2010; Arslan & Sendurur, 2017; Metin,
2018; Green, 2019; Farjon, Smits, & Voogt, 2019; Simsek, Direk¢i, & Koparan, 2021; Sungur Giil,
2023). In this context, although the use of different technologies dates back to many years ago, it
has become quite diversified and widespread with the developments in digital technologies,
especially after the 2000s (Ozel, 2012). In the beginning, tools such as computers, cameras, cameras,
scanners, scanners, voice recorders, projectors, smart boards, flash drives, and cell phones were
used, while in recent years, e-books (Soydan, 2012; Oztiirk & Can, 2010), virtual reality (Kayabasi,
2005; Demir & Kandemir, 2020), three-dimensional animation (Toroglu & Igingijr, 2007), Webquest
(Turhan & Inel, 2017), virtual classroom (Green, 2019, Yaslica, 2020) and augmented reality
(Kogoglu, Akkus, & Ozkan, 2018; Seyhan & Kiigiik, 2023). Accordingly, the most frequently used
technological tool in this study was the smart board. This result can be considered normal for the
smart board, which has many functions. Because with the FATIH project in Turkey, the technology
infrastructure of classrooms at all levels has started to be updated, 432,288 smart boards have been
installed and fiber internet connection of 3100 schools has been completed (MoNE, 2018). This
number is still increasing and is constantly updated with the developing internet speed and
infrastructure. In their research on interactive whiteboards with similar functions, Kurt, Kuzu,
Dursun, Giilliipinar, and Giiltekin (2013) found that teachers used interactive whiteboards for
sharing materials, using digital visuals, and solving questions. In this context, it is expected that
these board formats, which have multiple usage areas, are most frequently preferred by teachers.
Sezer, Inel, and Gokalp (2020), who reached a similar conclusion, found that social studies teachers
used smart boards, videos, EBA platform and slides for situations such as concretizing and
visualizing abstract concepts. Kara and Yazici (2019) revealed that social studies teachers use smart
boards, Web 2.0 tools and some software effectively and efficiently. Arslan and Sendurur (2017)
found in their study that teachers used the technologies identified in this study such as video,
powerpoint, some social media sharing platforms, but they also found that they preferred different
tools such as the textbook transferred to pdf, graphic tools, listening texts and 3D visuals in their
lessons. Bekirci, Direkgi, and Koparan (2021) reached very similar results with the results of this
study and found that teachers most frequently used smart boards, computers, projectors and office
programs. Possible reasons for similar results in the literature may be that teachers follow the same
curricula and have similar past experiences in terms of technological readiness and competence
(Kaya, 2019). This is because all branches receive technology education with a very similar content
during the candidate teaching processes throughout the undergraduate teacher education. This
situation makes individual support trainings necessary for teachers to make a qualified technology
integration. The common and similar results of the study may be a finding showing that these
individual development processes are not preferred by teachers very often. On the other hand,
slightly different results emerged in terms of technology use. A possible reason for these partially
different results may be the technical and infrastructural equipment of the schools where the
teachers work and the administrative structure to which they are institutionally affiliated. Because
in this study, especially SST3 frequently mentioned the technical and infrastructural problems in
rural and rural schools, while SST1 emphasized the importance of institutional support. However,
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especially after the covid-19 pandemic, the processes of utilizing technology had to be realized quite
rapidly and uncontrolled. Teachers may have benefited from these rapid processes at different
speeds. Therefore, this situation may have reflected on the research results by differentiating
technology usage preferences. Although efforts to integrate informatics and technology into
education require having competencies such as facilitating learning and creativity, making lessons
fluent, participating in the lesson, adapting to the digital age, and conducting research in this
direction (NETS-T, 2008, Kuloglu, 2019), this process undoubtedly brings along some different
educational problems (Dere & Ates, 2020). In this study, the use of new technologies, which have
been used both in the past and are becoming more and more widespread today, was revealed
through teachers' own experiences and statements. At the same time, these emerging problems
were identified in the research. Sezgin, Erdogan, and Has-Erdogan (2016), although they found that
teachers mostly had positive views about the use of technology in their studies, they also found
that some teachers had negative views such as distraction and difficulty in adapting, which are
partially similar to the results of this study. Dere and Ates (2020) reached very similar results with
the results of this research and determined the opinions of teachers who revealed problems such as
insufficient infrastructure, system and connection problems, careless use and use for different
purposes. Oztiirk and Gokdas (2020), on the other hand, found that the rate of use for educational
purposes remained at a partial level despite the digital hardware-material support in schools and
the support of the EBA platform. In their study, Giirol, Donmus, and Arslan (2012) drew attention
to the problems of low interest in technology and lack of technology knowledge, which are quite
similar to the teacher self-efficacy results of this study, the problem of scheduling, which is similar
to the time management category, and hardware problems similar to maintenance-support-
infrastructure problems, and the problem of insufficient electronic books similar to institutional
support problems. In another study, Keles, Oksiiz, and Bahgekapili (2013), in which very similar
problems were identified with the results of this research, drew attention to teacher opinions such
as some technical problems, poor communication, loss of time, suitability to student level, and
students getting used to ready-made. A possible reason for the largely similar results in the
literature and in this study may be that the amount of use is concentrated especially in the smart
board and therefore similar technical-maintenance-connection problems are expressed. The limited
level of usage purposes stated by Dere and Ates (2020) in their research may also have brought
along limited and similar problems. Another reason may be that there are not yet world-scale fast
internet networks in our country and therefore problems such as slowdowns, pauses, etc. may be
shown. These problems are related and trigger each other, and the problem of more comprehensive
individual and institutional competence has been encountered in this study and in different studies
(Arslan & Sendurur, 2017; Kesik & Bas, 2021, Dere & Ates, 2020).

As a result of this research, which revealed the experiences and problems of science, social
studies and primary school teachers regarding technology integration in education, the following
recommendations were made for teachers, curriculum development experts, new research and
institutions:

Suggestions for Teacher Education;

Although teaching is a profession that is mostly practiced in the public sphere, developing
professional competencies with institutional support, especially in in-service processes, will cause
to fall behind in terms of technological self-efficacy in the face of the speed of the digital world.

Especially in today's world where distance and online trainings are becoming widespread, it is
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recommended that teachers take advantage of these opportunities and develop their individual
technological competencies.

Social media pages, online sharing platforms, up-to-date applications and websites for
branches, units and specific topics are constantly being updated and becoming widespread. By
following these digital tools, current applications can be integrated into the lessons.

Suggestions for Curriculum Development Experts;

Teachers frequently stated that they could not perform effective technology integration due
to the intensity of the objectives and content of the curriculum. Activities can be developed for the
use of specific digital tools that are compatible with the content of the curriculum and facilitate the
processing and teaching of learning outcomes. Online sample applications can be included on the
TTKB page on which digital tools can be used to support the learning outcomes and topics.

During the undergraduate teacher education process, the content of the courses on
curriculum development and evaluation can be organized in accordance with current technology
integration models. Elective courses can be opened in this context.

Suggestions for New Research;

One of the important results obtained from this research is the use of current digital
technologies such as computers, projectors, slides, videos, etc., which emerged especially in the
2000s, when the integration of technological tools into educational environments became
widespread, and social media tools, multi-interactive tools, artificial intelligence applications that
emerged in recent years. Teacher needs emerging in this transition process can be an important
research topic. These researches can be more specific and in-depth, especially for each branch.

Within the scope of teacher trainings, new studies that provide branch-specific technology
integration can be carried out by ensuring coordination between branches in pre-service
undergraduate education and in-service vocational training processes (CTE-science education,
CTE-social studies education).

Suggestions for Institutions;

Although technological tools such as smart boards and projectors are integrated into
classrooms at the assembly level, support can be provided to teachers for the use of these tools
according to current technological-digital models (use of Web-2.0 tools, effective use of artificial
intelligence tools, etc.). Thus, qualified contributions can be made to teacher self-efficacy, which is
one of the most important problems revealed in this research.

School administrators and central MEM directorates can provide institutional support by
signing protocols with public and private institutions (universities, computer-based technical high
schools, agencies, etc.) in the regions where schools are located to support teachers for the technical
equipment of schools and current digital developments.

Problems such as digital tools suitable for student level, student screen addiction, time and
classroom control were frequently mentioned by teachers. Activities (parent meetings, orientation
activities at the beginning of the semester, etc.) can be organized to prevent and eliminate these
potential problems.
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OZET

Bu ¢alismanin amacy, fen bilgisi, sosyal bilgiler ve smif 6gretmenlerinin egitime teknoloji
entegrasyonuna yonelik deneyimlerini ve bu deneyimler siirecinde yasadiklari
sorunlar1 ortaya koymaktir. Nitel arastirma yaklasimina gore tasarlanan arastirmanin
yontemi durum c¢alismasidir. Bu kapsamda derslerinde farkli teknolojik arag-gereg ve
uygulamalara yer veren ¢alismaya katilmaya goniillii 9 6gretmenle (3 fen bilgisi
Ogretmeni, 3 sosyal bilgiler 6gretmeni, 3 simf Ogretmeni) yari yapilandirilmis
goriismeler gergeklestirilmistir. Veriler icerik analizine tabi tutulmustur. Elde edilen
sonuglara gore 6gretmenlerin en sik kullandig1 ara¢ geregler; akilli tahtalar ve videolar,
en sik kullandiklar1 web sayfalar1 EBA ve Morpa Kampiis olmustur. Bunlarin yaninda
office programi ve bilesenleri, baz: etkilesimli arag¢lardan yararlanmiglardir. Az da olsa
bazi sosyal medya platformlar1 ve yapay zeka uygulamalarimi kullandiklarin
belirtmiglerdir. Fen bilgisi 6gretmenleri ¢ogunlukla astronomi konularinda, sosyal
bilgiler 6gretmenleri haritalar ve afetler konusunda, siif 6gretmenleri ise toplama-
¢ikarma ve dort islem konusunda teknolojiyi derslerine entegre ettiklerini
belirtmislerdir. Buna karsin bu entegrasyon siirecinde 6gretmenler teknik-fiziksel,
ogrenci odakli, miifredat-igerik, teknoloji yeterligi ve tekno-yonetsel agidan bazi
sorunlar yasadiklarini belirtmislerdir. Elde edilen bu sonuglar alan yazindaki benzer ve
giincel ¢calismalarla karsilastirilarak, uzaktan ve online egitimlerin oldukga yayginlastigi
giiniimiizde 6gretmenlerin bu firsatlar: degerlendirerek bireysel teknolojik yeterliklerini
gelistirmeleri Gnerilerine yer verilmistir.
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GIRIS

Egitim sistemleri, teknolojik ilerlemelerin etkisi altinda siirekli bir evrim gegirmekte ve
Ogretme-0grenme ortamlar1 da siireclerden etkilenmektedir. Bu baglamda egitimde teknoloji
entegrasyonu, 0gretmenlerin pedagojik uygulamalarini yeniden diisiinmelerine ve dijital araglar:
etkili bir sekilde kullanarak ogrencilerin 6grenme deneyimlerini zenginlestirmelerine olanak
saglayan onemli bir alan olarak 6ne ¢ikmaktadir. McKnight ve digerlerine (2016) gore, 6zellikle
akademik basariy1 artirma, iletisimi ve geri bildirimi gelistirme, 6gretmene zaman kazandirma,
Ogretmen ve Ogrenci rollerini bi¢cimlendirmede 6nemli katkilar sunmaktadir. Bu siire¢ egitim
ortamlarinin geleneksel uygulamalarini doniistiirmekte ve zellikle son yillarda bu doniisiimiin
etkin dinamigi teknoloji ve bilisimdeki gelismeler olmaktadir. Alan yazinda da bir ¢ok kez
vurgulanan bu durum farkh egitsel ciktilarla test edilmis ve olumlu etkileri gozlenmistir. Bu
kapsamda akademik basar1 ve bu bagsaridaki kalicilik (Balim, Aydin, Tiirkoguz, Yilmaz ve Evrekli,
2013; Dasdemir ve Doymus, 2012; Giilen ve Demirkus, 2014; Raja ve Nagasubramani, 2018; Rosen
ve Beck-Hill, 2012; Swearingen, 2011), 6grenci disiplini ve devamsizlik (Rosen ve Beck-Hill, 2012),
giidii ve tutum (Aksoy, 2014), okuma anlama diizeyleri (Ocak, 2004) gibi egitim ortamlarinin bir¢ok
degiskeni iizerindeki etkileri ortaya konmustur.

Egitimdeki mevcut pratiklerin dontigimiinii ve Ogrenme ortamlarimin yeniden
sekillenmesini saglamak i¢in kullarlan teknoloji entegrasyonu ile 6gretmenler, dijital araglar1 etkin
bir sekilde kullanarak 6grencilere bireysellestirilmis 6grenme deneyimleri sunmak ve onlar1 bilgi
¢agina hazirlamak i¢in yeni yaklagimlar gelistirmek durumundadir. Bu siirecte 6gretmenlerin daha
da yetkinlesmesi gerektigine vurgu yapan Ozgiir (2020), 6grenci gelisimini desteklemek icin
planlama, dijital materyal gelistirme, etkili 6gretim ve degerlendirme gibi siirecler igin bilgi ve
iletisim teknolojilerinin destekleyici roliine dikkat g¢ekmistir. Ogretmenlerin bu siirecteki
yeterliklerini gelistirmesinin uzun bir siireci kapsayabilecegini belirten Kaya ve Yazia (2019),
ozellikle teknolojinin yeni unsurlarinin derslere en uygun bigimde nasil dahil edebileceginin
kavranmas: gerektigini vurgulamuslardir. Benzer vurgulari yapan Shin, Brush ve Saye (2019)
derslere teknoloji entegrasyonu ve kullanimina iligkin 6gretmenlerin yogun deneyimler edinmesi
gerektigini; Tondeur, Braak, Ertmer ve Ottenbreit-Leftwich (2016) ise 6gretmenlerin teknoloji
kullanimi1 ve entegrasyonuna iliskin pedagojik inanglarinin yeterli diizeye getirilmesi gerektigini
belirtmislerdir. Ilgili pedagojik tercihler son yillarda hizla cesitlenmekte ve &zellikle bilisim ve
yapay zeka alamindaki gelismelerin de etkisiyle etki alam yayginlasmaktadir. Ozel'e gore (2012),
farkl teknolojilerin kullanim1 uzun yillar 6ncesine dayansa da 6zellikle 2000°1i yillardan sonra hiz
kazanmistir. Milenyumun baslangicinda bilgisayar, kamera, tepegdz, disket, fotograf makinesi,
tarayici, ses kayit cihazi, projeksiyon, akilli tahta, flash bellek gibi araglarla baglayan yayginlasma
siireci, e- kitaplar, sanal ve artirilmis gerceklik uygulamalar, ii¢ boyutlu animasyon, Webquest ve
sanal sinif gibi giincel araglarin ortaya cikisiyla devam etmistir (Soydan, 2012; Oztiirk ve Can, 2010;
Kayabasi, 2005; Demir ve Kandemir, 2020; Toroglu ve igingiir, 2007; Turhan ve Inel, 2017; Green,
2019; Yaslica, 2020; Kogoglu, Akkus ve Ozkan, 2018; Seyhan ve Kiigtiik, 2023). Bu araglarin 6grenme
ortamlarinda kullanim tercihleri ise amaclara ve branslara bagh olarak farklilasmaktadir. Kurt,
Kuzu, Dursun, Giillipinar ve Giiltekin (2013), 6gretmenlerin materyal paylasma, dijital gorseller
kullanma ve soru ¢dzme amaciyla etkilesimli tahtalar1 kullandiklarini tespit etmis ve kalicl
ogrenmeleri destekledigine yonelik goriislere dikkat cekmistir. Dere ve Ates (2020) ise
ogretmenlerin bilgisayar1 sunum hazirlama, EBA ve akilh tahtay1 dikkat cekme ve aktif katihm
saglama, telefonu velilerle iletisim kurma amaciyla kullandiklarin tespit etmislerdir.

Egitime teknoloji entegrasyonu, cagdas egitim sistemlerinin gelisiminde ve 6grenme
deneyimlerinin iyilestirilmesinde 6nemli ve kritik bir role sahip olsa da, 6gretmenler bu siirecte bir
dizi zorluklarla ve sorunlarla karsilasmaktadir. Bu zorluklari asmanin uzun bir zamani
alabilecegini belirten Erdogan ve Serefli (2021), 6gretmenlerin 6niinde bilgi ve iletisim teknolojisi
yeterlikleri ve teknolojiyi derslerine dahil etme noktasinda énemli engeller bulunduguna dikkat
cekmislerdir. Bu engellerden bir tanesini teknoloji entegrasyonu siirecinin algilama bicimi
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temelinde ele alan Mishra ve Koehler (2006), teknolojiyi kullanma ile teknolojiyi entegre etme
durumlarimin birbirlerinden farkli oldugunu ve teknolojinin derslerde kullamiliyor olmasinin
egitime entegre edildigi anlamini tasimadiginmi belirtmislerdir. Alan yazinda da teknolojinin
egitime entegrasyonu siirecine iliskin yasanan engel, sorun ve zorluklara iliskin bir¢ok faktérden
bahsedilmistir. Bu kapsamda Dogru ve Aydin (2018), okullardaki yetersiz altyapiya, Dere ve Ates
(2020), baz1 sistemsel problemlere, Bilici ve Giiler, (2016) baz1 teknolojik 6z yeterligi sorunlarina
dikkat cekmislerdir. Bu sorunlardan bagimsiz olarak da 6gretmenlerin teknolojiyi etkin bir sekilde
kullanmadigini belirten ¢alismalara alan yazinda yer verilmistir (Sahin, 2015; Dere ve Ates, 2020).
Aragtirmalarinda nitelikte sorunlara deginen Giirol, Donmus ve Arslan (2012) ise teknolojiye olan
diisiik ilgi, adaptasyon, elektronik kitap yetersizligi, donanim ve teknoloji bilgi eksikligi gibi
sorunlarin dile getirildigi 6gretmen goriiglerine yer vermistir.

Alanyazindaki ¢caligmalarda teknolojinin egitime entegrasyonu siireglerinde 6gretmenlerin
tercihleri siklikla aragtirilmis olsa da, Ozellikle bilisim teknoljilerindeki hizli gelismeler dikkate
alindiginda bu arastirma bulgularinin da hizla degismesi olast bir durum olarak karsimiza
¢itkmaktadir. Bu arastirmadan elde edilen sonuglarin belirtilen bu dinamik siirece gelisimsel
katkilar sunmasi beklenmektedir. Bununla birlikte brans bazinda toplanan veriler sayesinde, konu
igerigi-teknolojik arag, konu icerigi-web sayfasi, konu igerigi-yapay zeka uygulamalari gibi spesifik
eslestirilmis sonuglara ulasildigi icin, brans 6gretmenlerinin teknoloji kullanim tercihlerine olumlu
katkilar saglamasi beklenmektedir. Buna gore fen bilgisi, sosyal bilgiler ve simif 6gretmenlerinin
egitime teknoloji entegrasyonu stirecinde kullandiklar1 ve yararlandiklar teknolojiler dikkate
alinarak asagidaki sorulara cevaplar aranmigtir;

1. Fen bilgisi, sosyal bilgiler ve smif 6gretmenlerinin tercih ettikleri teknolojik arag-gereg ve
konu igerikleri baglaminda egitime teknoloji entegrasyonu deneyimleri nasildir?

2. Fen bilgisi, sosyal bilgiler ve siuf o6gretmenlerinin egitime teknoloji entegrasyonu
siirecinde yasadiklar1 sorunlar nelerdir?

YONTEM

Arastirma Modeli

Arastirmada nitel arastirma yaklasimi kapsaminda durum (6rnek olay) calismasi
benimsenmistir. Durum c¢alismalarinda ¢alisma gruplarina bir miidahalede bulunulmaz ve bir
ortam, tek bir 6ge, dokiimanlar toplulugu veya 6zel bir olay derinlemesine incelenerek goriisler ve
diisiinceler detayl olarak ortaya cikarilmaya calisilir (Merriam, 1998). Buna gore 6gretmenlerin
derslerine yansittiklar1 teknoloji entegrasyonuna yonelik deneyimleri dikkate alinarak yari
yapilandirilmis goriismeler gerceklestirilmistir. Yar1 yapilandirilmig form, arastirmacilar
tarafindan hazirlanmis ve sinirlari belirlenmis bir zaman diliminde ¢alisma grubunu olusturan fen
bilgisi Ogretmenlerine, sosyal bilgiler 6gretmenlerine ve simf &gretmenlerine uygulanmistir.
Egitime teknoloji entegrasyonu ile ilgili 6gretmenlerin tercih ettigi aplikasyonlar, arag-geregler,
sayfalar vb., yasadiklar1 sorunlar, bu sorunlarin kaynagi ve bu sorunlarin giderilmesine yonelik
Onerileri ortaya konmustur.

Calisma Grubu

Tesadiifl olmayan 6rnekleme yontemlerinden uygun ornekleme yontemiyle segilen ¢alisma
grubu 3 fen bilimleri 6gretmeni, 3 sosyal bilgiler 6gretmeni ve 3 simf Ogretmeni olmak iizere
halihazirda MEB’e bagl okullarda goérev yapan 9 6gretmenden olusmaktadir. Zaman, para ve
isglicii agisindan var olan smirlhiliklar nedeniyle tercih edilen uygun ornekleme yontemi
Biiytiikoztiirk ve digerlerine (2009) gore, orneklemin kolay ulasilabilir ve uygulama yapilabilir
birimlerden secilmesi gerekir. Buna gore calismanin gergeklestirildigi Usak ilinde zaman, isgiicti,
ulasilabilirlik ve hizli doniit alabilme imkanlar1 agisindan arastirmacilarin  kolay veri
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toplayabilecegine inandig1 okullardaki 6gretmenler calisma grubunu olusturmustur. Bu kapsamda
goniilliilitk esasina gore calismaya katilan 9 6gretmenle miilakatlar gerceklestirilmis ve veriler
toplanmustir.

Veri Toplama Aract

Fen bilgisi 0gretmenleri, simif Ogretmenleri ve sosyal bilgiler 6gretmenlerinin egitime
teknoloji entegrasyonuna yonelik deneyim, goriis ve dnerilerini ortaya koymak igin, aragtirmacilar
tarafindan gelistirilen yar1 yapilandirilmis goriisme formu kullanilmistir. Yari yapilandirilmis
goriisme formunun hazirlanma siirecinde ilgili alanyazin incelenmis ve 3 uzmanin goriisleri
alinmistir. Bu uzmanlar sosyal bilgiler egitiminde teknoloji uygulamalar1 ve Web 2.0 araglar
calismalar1 yapan bir doktorali akademisyen, bilgisayar ve 0gretim teknolojileri egitimi alaninda
harmanlanmis 6grenme, uzaktan egitim ve 6gretmen egitimi ¢alismalar gergeklestiren bir doktor
Ogretim {iyesi ve fen bilimleri egitimi alaninda nitel calismalar gerceklestiren bir doktor
akademisyendir. Uzman goriisleri sonrast son hali verilen formda, Ogretmenlerin mesleki
uygulamalarn siirecinde teknolojiye yonelik deneyimleri ve bu deneyimlerine yonelik yasadiklari
sorunlar, dezavantajlar, avantajlar ve bu sorunlarin giderilmesi igin Onerilerinin neler oldugu
sorulmustur. Tlgili sorular EK’te sunulmustur.

Verilerin Analizi

Ogretmenlerle gerceklestirilen goriismeler ses kayit cihaz ile kayit altina alinmis ve bu ses
kayitlar1 yaziya dokiilmiistiir. Ham veri olarak ele alinan bu veriler, arastirmacilar tarafindan
tekrarli sekilde okunarak icerik analizine tabi tutulmustur. Icerik analizi siirecinde sahadan
toplanan ve kaydedilen veriler kodlanir, bu kodlar kapsamina gore kategori ve temalar haline
getirilerek tiimevarimsal bir anlayisa ulasilir (Mcmillan ve Schumacher, 2010, s.368). Bu siiregte
veriler dncelikle analiz birimlerine ayrilir ve her bir boliime bir kod verilir. Daha sonra kodlar
aralarindaki benzerlik ve farkliiklara gore kategoriler olusturulur. En sonda da kategoriler
biraraya getirilerek tasidiklara anlamalara gore temalar elde edilir. Bu arastirmada yaziya gegirilen
ham veriler tekrarli okumalarla kodlanmis, akabinde kategori ve bazi temalara ulasilmistir.
Verilerin daha anlasilir olabilmesi icin tablo aracilig1 ile bulgular sunulmustur. Ayrica kategori ve
temalar1 temsil eden 6rnek 6gretmen ifadelerine yer verilmistir.

Inandiricilik-Aktarilabilirlik

Caligmanin veri toplama siireci yar1 yapilandirilmis goriismelerle yiiriitiildiigii igin
gecerlik ve giivenirlik olciitleri nitel arastirma yaklasimina gore gerceklestirilmistir. Buna gore
inanilirhik dlgiitiinii saglamak igin katilimcr teyidi ve uzman incelemesi saglanmistir. Veri toplama
aracinin hazirlanmasinda ve verilerin analizinde {i¢ farkli uzman gortisiine basvurulmustur. Bu
uzmanlar, ¢alisma grubunu olusturan 6gretmenlerin branslar1 ve ¢alisma konusunun igerigi ile
uyumlu segilmistir. Ik uzman fen bilimleri egitimi alaninda bir¢ok nitel ¢calisma gerceklestiren dr
akademisyen, diger uzman sosyal bilgiler egitimine teknoloji entegrasyonu konularinda ¢alismalar
yapan dr akademisyen, iigiincii uzman Bilgisayar ve Ogretim Teknolojileri Egitimi Boliimii
egitimcisi Dr Ogretim Uyesidir. Katilima teyidi dlciitiinii saglamak icin, goriismelere katilan bazi
dgretmenlere, olusturulan kategoriler ve drnek dgretmen ifadeleri sunulmustur. Ilgili ifadelerin
kategorileri temsil edip etmedigine yonelik goriisleri alinmigtir. Ogretmenler arastirmacilarin
olusturdugu kategorileri onaylamis ve fikir birligi saglanmistir. Tablolara yansitilan cevaplarin
kendi verdikleri cevaplar olup olmadigi ve eklemek istedigi yeni ifadeler olup olmadig:
kendilerinden istenerek ham veriler tablolara yansitilmistir. Aktarilabilirlik 6l¢litiinii saglamak icin
veriler ve sunulan bulgular ayrintili sekilde betimlenmistir. Bu siirecte ortaya konan kategorileri
temsil eden 6gretmen ifadeleri tablolarda ayri ayri sunulmustur. Arastirmanin tutarligini saglamak
i¢in tutarlik incelemesi gerceklestirilmistir. Bunun i¢in ti¢ arastirmaci da ortaya ¢ikan kategorilerin
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olusturulmasinda ve bu kategorilerin karsilastirilmasinda esgiidiim halinde analizleri
gerceklestirmistir. Fikir birligine varilan kategoriler analize dahil edilerek tablolastirilms, fikir
ayrihig1 olan kategoriler ise tekrar gozden gecirilmis ve her bir soru igin ayr1 ayri1 uyum yiizdesi
hesaplanmistir. Boyle durumlar i¢in Kuckartz (2014), birden fazla kodlayict kullanildiginda
kodlayicilar arasi uzlasiyr Onermistir. Bu kapsamda sorulara verilen cevaplar ii¢ arastirmact
tarafindan ayr ayri1 kodlanmis, ortaya ¢ikan kodlar karsilastirilarak aralarindaki uyum ve
giivenirlik degerlerine bakilmistir. Bunun icin Miles ve Huberman (1994)' 1 ortaya koydugu [Goriis
birligi / (Goriis birligi+Goriis ayriligi)] formiili dikkate alinmis ve kodlarin uyum oran: .88 olarak
tespit edilmistir. Bu goriis birligi oranina gore analiz siirecinin giivenilir olduguna karar verilmistir.
Calismanin tiim asamalarin biitiinciil sekilde yansitan akis semasi asagidaki sekildedir;

Egitime teknoloji entegrasyonuna

yonelik literatiir taramasi
Aragtirma etigi i¢in gerekli izinlerin ve Yar1 yapilandirilmig goriigme sorulari igin literatiir
prosediirlerin saglanmasi taramasi ve soru havuzu olugturma

Veri toplama aracina yonelik Veri toplama araglarinin
uzman goriislerinin alinmasi tamamlanmasi

l Gegerlik ve Giivenirlik
[ Pilot uygulamalar ]

\d
Uzman Ayrmtilh Uzman
incelemesi aciklama goriisii

A

[ Caligma grubunun }

tammlanmasi

l

[ Verileri toplama J

l

[ Sonuglarin raporlanmasi ]

Arastirmamin Etik Izinleri

Arastirmanin etik izinleri icin Usak Universitesi Sosyal ve Beseri Bilimler Bilimsel
Aragtirma ve Yayn Etigi Kurulunun 08.02.2024 tarih ve 2024-36 sayili karar ile gerekli olan izin
saglanmustir.
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BULGULAR

Bu boliimde tespit edilen kodlara, olusturulan kategorilere ve bu kategorileri temsil eden
Ogretmen ifadelerine yer verilmistir. Gortisme sorularinin igerigine gore tablolar olusturulmus ve
ayr1 ayr1 sunulmustur;

Egitime Teknoloji Entegrasyonuna Yonelik Ogretmenlerin Deneyimleri:
Fen bilgisi, sosyal bilgiler ve smif ogretmenlerinin egitime teknoloji entegrasyonuna
yonelik deneyimleri, kullandiklari teknolojik arag-gerec-uygulama vb. ve konu igeriklerine gore

analiz edilmistir;

Tablo 1. Ogretmenlerin Derslerinde Kullandiklar: Teknolojik Arac-Gereg-Uygulama vb.

Fen Bilgisi Sosyal Bilgiler Simif

Teknolojik Araclar Ogretmenleri Ogretmenleri Ogretmenleri

FBO FBO FBO SBO SBO SBO SO SO sO

1 2 3 1 2 3 1 2 3

Akalli Tahta X X

Mikroskop X X

Video X

Bilgisayar X X X X
(Laptop)

Projeksiyon X

X X X X X X X

Arag-
Gereg

Simiilator X

Cep Telefonu X

XX xR

Fotokopi
Makinasi

Yazici X X

Tarayic X X

Laminasyon

cografyaharita.co X
m

Google X

Web
sayfalari

Canva X

Morpa Kampiis X X X X

EBA X X X X X X
Scratch
Artsteps

Running Reality

Voki

Vitamin X

Okulistik X

Atom X
Word

Program  Excel
(Office)

R (x| |R®

Powerpoint X
(slayt)
Slayt (prezi vb.) X X X
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Etkilesim Z-Kiitiiphane

li araglar  E- Kitap X

(Kitiiphane)
Sosyal Instagram X
Medya Youtube X
Yapay Chat- GPT X
Zeka

Tablo 1. incelendiginde, &gretmenlerin en sik kullandigi teknolojik ara¢ akilli tahta
olmustur. Ogretmenlerin tamami brans farketmeksizin derslerinde farkli konular igin akilh
tahtadan yararlandigini belirtmiglerdir. Bes Ogretmen ise videolardan ve bilgisayarlardan
yararlandiklarini belirtmislerdir. SBO1 derslerinde en sik olarak akilli tahtayr kullandigim
belirtmistir;

SBO1: ‘sosyal bilgiler dersinde inkilap tarihi dersinde en sik kullandigim teknolojik arag gereg olarak
akilly tahtayr soyleyebiliriz. Onun disinda akilli tahtada kullandiim bazi materyaller var yani
kullandigim materyaller tamamen akilly tahtayla baglant:ili. Tabi ki ders kitabini da kullaniyoruz
ama burada isin teknoloji boyutundan konusuyorsak daha ¢ok akili tahtayr kullaniyorum’

Ogretmenlerin en sik kullandig1 web sitesi EBA olmustur. Ug fen bilgisi 6gretmeni, bir
sosyal bilgiler 6gretmeni ve iki simif 6gretmeni EBA’dan yararlandigim belirtmislerdir. Benzer
sekilde Morpa kampiis sayfasi siklikla Ogretmenler tarafindan tercih edilen bir diger sayfa
olmustur. SO1 derslerinde akilli tahtayr kullanirken EA ve Morpa Kampiis'ten yararlandigin
vurgulamgtir;

SO2: “‘Akill tahtalarla pek cok farkls uygulama ve programa erisim saglayabiliyoruz. Ornegin EBA
derslik, Morpa kampiis gibi ¢cok cesitleri, farkli uyqulamalar: var’

Ogretmenler az sayida da olsa office programindan, etkilesimli araglardan, sosyal medya
ve yapay zeka uygulamalarindan yararlandiklarimi belirtmislerdir. FBO1 youtube araciligiyla
videolardan, SBO2 ise siklikla slaytlardan yararlandigim belirtmislerdir;

FBO2: ‘youtube’dan ok giizel giriliyor mesela. Orada cok giizel video agiyor ya da diger sosyal
medya aglarimdan girilebiliyor’

SBO2: ‘Onceden hazirlanan slaytlar seklinde de kullanwyorum, internetten de kullaniyorum. Onu
konusuna gore... videolar, resimler ya da slaytlar seklinde konuya gére yon veriyoruz’

Tablo 2. Ogretmenlerin Teknoloji Entegrasyonu Yaptigi Konular

Konu igerikleri Fen Bilgisi Sosyal Bilgiler Simf
Ogretmenleri Ogretmenleri Ogretmenleri
FBO1 FBO2 FBO3 SBO1 SBO2 SBO3 sO1 sO2 SO3

Haritalar (Siyasi,

Fiziki)

Deprem Haritasi

Dogal Afetler X
Kiiltiir Miras

Tiirkiye'nin Simir

X X

Komsgular1

Tiirkiye'de Tarim ve
Hayvancilik
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Niifus Piramitleri

Paralel-Meridyen
Tklim
Birey ve Toplum

Cevre Duyarlilig: X

Anadolu ve

Mezopotomya X

Uygarliklar:

Matematik Konular1 X

Tiirkce Konular:

Hayat Bilgisi
Konulari

Dogal Sayilar

Biiyiik Sayilar X

Kiigiik Sayilar X

Toplama Cikarma

Kuvvet

5 Duyu

Hiicre

Sistemler

Dokular
Elektroskop
Astronomi Konular1
Madde Ve Endiistri
Uzay

X xR [® (R |R®R (X

Giines Sistemi X

Gezegenler X

Tum Konular X X

Tablo 2 incelendiginde, iki fen bilgisi 6gretmeni tiim konularda teknolojiyi derslerine
entegre etmeye c¢alistiklarini belirtirken Ozellikle sistemler konusunda yararlandiklarin
belirtmislerdir. Bunun disinda 6zellikle astronomi konularinda (gezegenler, giines sistemi, uzay
vb), madde ve endiistri, dokular, elektroskop ve hiicre konularinda teknolojiden yararlandiklarin
belirtmiglerdir. FBO1 madde ve endiistri konusu kapsaminda bazi gorseller igin akilli tahtadan
yararlandigini belirtmistir;

FBO1: ‘Madde ve endiistriden 6rnek vereyim. Her maddeyi okula getirip gosteremezsin. Altindan
bahsederken bir altin kiilgesini okula getirme sansum pek yok. Bu yiizden bunlari net bir sekilde
gorebilmenizi saglayacak uygulamalar var. Altin neye benziyor, platin neye benziyor... Demir,
bakir bunlar: gorebiliyor’

Sosyal bilgiler dersi kapsaminda iki 6gretmen fiziki ve siyasi harita konularinda ve dogal
afetler konularinda teknolojiden yararlandiklarini belirtmistir. Bunun disinda deprem haritasi,
kiiltiir miras, Tiirkiye'nin sinir komsulari, Tiirkiye’de tarim ve hayvancilik, niifus piramitleri,
paralel-meridyen, iklim, birey ve toplum, ¢evre duyarligi ve Anadolu-Mezopotomya uygarliklar
konularinda teknolojiden yararlandiklarimi belirtmislerdir. SBO2 birden ¢ok konu iceriginin
Ogretimi igin 6zellikle akilli tahtadan yararlandigini belirtmistir;

SBO2: ‘her konuda yararlanabiliyoruz. Genellikle cografya konulart akilli tahtay: kullanmakta daha
elverisli. Paraleller meridyen konusu ya da iklim konusu... Iklim konusu islerken kutup iklimi,
ekvatoral iklim olsun videolar acip direk gosterebiliyorsunuz. Bu bizim i¢in bir avantaj. Ya da dogal
afetler konusunda deprem videolar, sel, ¢i§ videolar: cocuklarda kalicilir ¢ok arttiryor’
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Sinif 6gretmenleri, cogunlukla hayat bilgisi dersi ve sayilar konularinda (kiigiik sayilar,
biiyiik sayilar) teknolojiden yararlandiklarini belirtmislerdir. Bunun disinda toplama-cikarma,
kuvvet ve 5 duyu konularinda teknolojiden yararlandiklarim belirtmiglerdir. SO3 temel egitim
diizeyindeki bazi fen konularinin 6gretiminde bazi videolardan yararlandigini belirtmistir;

SO3: ‘Mesela en son ne isledik kuvveti isledik. Cesitli videolarla destekledik. Orada itme kuvovetini
cekme kuvvetini videoda gorsel olarak goriiyor cocuk. Zaten hayatinda bunlart yasiyor cocuk onlar
yapryor ama sadece isimlerini oradaki isimleri isim olarak koymay: 63reniyor’

Egitime Teknoloji Entegrasyonuna Yonelik Ogretmenlerin Yasadig1 Sorunlar:
Fen bilgisi, sosyal bilgiler ve sinif 6gretmenlerinin egitime teknoloji entegrasyonuna yonelik

yasadiklari sorunlar; teknik-fiziksel sorunlar, 6grenci odakli sorunlar, miifredat-igerik sorunlari,
teknoloji yeterligi sorunlar1 ve tekno-yoOnetsel sorunlar olarak bes tema olarak belirlenmistir:

.E‘.:\NAVGDAKL.I..\ \ “ [ “ KURUMSAL ™\ = OZYETEHUK"
( | ( | { 0 1 SORUNLARI
| R | SINIFKONTROLU | ZAMAN YONETIMI | e 2 Y
s el / TEKNO YETERLIK [ TERNO
[ KAZANIM KONU /MUFREDAT iGERiA e | HAZIRBULUNUSLUK|
[ lerlal e {MOTREDN i 5 SURUNLAHI) \_ EKSKLERI
' SORUNLARI / L / [TEKNO YONETSEL \_/
- ~ \ -\ SORUNLAR | /
EGITIME TEKNOLOJi ENTEGRASYONUNA
YONELIK OGRETMENLERIN YASADIGI
SORUNLAR
 OGRENCI DUZEYI | / BGRENCI ODAKLI C Y ETsm | . / TEKNIK FiZIKSEL KULLANIM
| (YETERLIGH) N SORUNLAR | \ / | / SORUNLAR | SORUNLARI |
/ / . SORUNLARI . SORUNLARI \ / ; ;
/ OGRENCIYE Pz
| ZARARLL | [BAGLANTI SORUNU|
. (OLUMSUZ) ETKI / \

1. Teknik-Fiziksel Sorunlar: Ogretmenlerin mesleki deneyimleri siirecinde belirttikleri
teknik fiziksel sorunlar; bakim destek altyap:r sorunlari, baglanti sorunlar1 ve kullanim
sorunlari olarak ii¢ kategoride ele alinmaistir.

1.1. Bakim-destek-altyapt sorunlar: Ogretmenler ozellikle akilli tahtamin bozulmasi,
glincellemelerin yapilmamasi, elektrik baglantilar1 vb sorunlara siklikla deginmistir. Daha
once gorev yaptig1 koy okulundaki yasadigi olumsuz deneyimi aktaran SO2 elektriklerin
kesilmesine, FBOL1 ise hizl1 eskiyen akilli tahta &zelliklerine vurgu yapmustir;

SO2: ‘Hani biraz daha kéyler hani uzak kéyler uzak ilceler hani ilde boyle bir sikinti yok haliyle
ama bir dag koyiinde genelde simdiye kadar hep dag kéyiinde calistim hani dag koylerinde ister
istemez o alt yapi eksikligi hani elektrik bile yeri geldiginde olmuyor ki’

1.2. Baglanti Sorunlari: Ogretmenlerin en sik belirttigi teknik sorunlardan bir digeri
internet baglantilarinin kesilmesi veya yavaslamasidir. Bu baglanti sorunlar1 nedeniyle
videolarin ag¢ilmamasi, yarida kalmasi ve gorsellerin sunulamamasi vb sorunlara dikkat
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cekmislerdir. SBO1 dersinde agmak istedigi materyalle ilgili bu kapsamda yasadig1 sorunu
dile getirmistir;

SBO1: ‘bazi internet sitelerine okulun internet baglantisindan girmeye calistigimizda
giremeyebiliyoruz. Ders esnasinda akilli tahtadan bir sonraki materyali acmak istediginde bazen
sorunlarla karsilasabiliyoruz internet baglantis: sorunlari olabiliyor’

1.3. Kullamim Sorunlari: Baz1 6gretmenler ozellikle akilli tahtalara yonelik giincelleme,
dokunmatik hassasiyeti, cihazlarin ¢cabuk eskimesi gibi kullanim sorunlarina deginmistir.
Bu duruma vurgu yapan FBO1 hizli ilerleyen teknolojiyle birlikte eskiyen akilli tahta
sorununa, FBO2 ise dokunmatik hassasiyeti ve giincelleme sorununa dikkat cekmistir;

FBO1: ‘Aracin yapisindan kaynakli sorunlar genelde. Teknolojik bir cihaz ozellikle akilli tahta gibi
cihazlar 1-2 yil sonra eskimis oluyor teknoloji ¢iinkii hizli ilerleyen bir sektér. Ne yaparsak yapalim
her yil yani bu araglar: degistirmezsek... ama ¢ok fazla cihaz degisiminden bahsediyoruz’

FBO2: “Akilli tahtamn temizligi biraz problem mesela. Toz biriktiginde dokunmatigi hassas degil
onda sikimti yasiyoruz. Giincel siiriimleri yiikleniyor mu bilmiyorum akilli tahtamn siiriimii
eskimeye bagladi mesela. Bizim akilli tahta da herhalde pek bir giincellenmiyor.’

Ogrenci Odakli Odakli Sorunlar: Ogretmenlerin mesleki deneyimleri siirecinde
belirttikleri 6grenci odakli odakli sorunlar; 6grenci diizeyi-yeterligi, 6grenciye zararh
(olumsuz) etki ve sosyallesme-iletisim sorunlari olarak ii¢ kategoride ele alinmstir.

2.1. Ogrenci Diizeyi-Yeterliligi: Ogretmenler teknoloji kullamim siireclerinde 6grencilerinin
diizeyine ve yeterligine yonelik bazi durumlara dikkat ¢ekmiglerdir. Ogrencilerin 6zellikle
hazirbulunusluguna dikkat geken SBO3 derslerinde kullandig1 teknolojik materyallerin
yeterli olmayabilecegini vurgulamistir;

SBOB: ‘Ogrenci seviyesi de nemli. Ogrencinin alt yapist ve hazirbulunuslugunun olmast kesinlikle
gerekiyor. Yani burada dgrenci altyapisi cok onemli kesinlikle. Materyaller de sihirli degnek degil
sonucta’

Benzer vurguyu oOgrencilerin teknolojiyle ilgili yeterliklerinin derslerden ¢ok oyunlar
tizerine oldugunu belirten FBO1 yapmistir;

FBO1: ‘cocuklarin genelde teknolojik yeterlikleri oyunlar iizerine. Evet cocuklar giizel oyun
oynuyorlar, bir sekilde telefonlarindan oyunlara erigebiliyorlar ancak maalesef durum sadece bu. ..
herhangi bir oyuna boyle gozii kapali girebilen cocuga arastirma verme yani yapmasini soyledigim
zaman bocalryor zorlaniyor’

2.2. Ogrenciye Zararl (Olumsuz) Etki: Ogrenci odakli bir diger sorun ise egitim siireglerine
entegre edilen teknolojik durumlarin 6grencilere bazi zararl aliskanliklar kazandirdigina
yonelik olmustur. SO2 bu durumu olast ekran bagimlilig: tehlikesiyle agiklamistir;

SO2: ‘bir de su var... Cocuklar evde zaten cok fazla internete maruz kalwyorlar. Tablettir telefondur
hani veliler her ne kadar biz ¢ok vermiyoruz dese de ¢ocuk bir sekilde onu aliyor. Okula da geldi
internet simdi. Bu cocuk artik ekran bagimlis oluyor.
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2.3. Sosyallesme-Iletisim Sorunlari: Teknolojinin 6grencileri bireysellige yonelttigini
belirten FBO2, sosyallesmeyi ve ogrenciler arasi iletisimi engelleyici yoniine dikkat
cekmistir;

FBO2: Sosyal ve iletisim becerilerine bir katkist oldugunu diisiinmiiyorum. Yani cocuklarin hani
birbiriyle sosyallesmesini artiracak bir sey degil. Yani ozellikle fen dersinde ya bir cocugu diger
cocukla daha cok sosyal olmasini saglayacak bir aktivite yok ya da bir etkinlik yapmiyoruz yani.
Daha ¢ok bireysel yani tahtaya ciksa ee izlese de sinif olarak hepsi bireysel ilk defa bireysel oluyor.

Tekno-Yonetsel Sorunlar: Ogretmenlerin mesleki deneyimleri siirecinde belirttikleri
tekno-yonetsel sorunlar; sinif kontrolii, zaman y6netimi ve kurumsal sorunlar olarak iig
kategoride ele alinmistir.

3.1. Sumif Kontrolii: Ogretmenler ozellikle kalabahik simuflarda akilli tahtanin kullaim
siireclerinde (video izleme, soru ¢o6zme vb) sinif kontroliinii saglamakta sorunlar
yagadiklarini belirtmislerdir. Bu sorunu dile getiren SBO2 &zellikle dagilan sinuf diizenini
tekrar saglamanin zorluguna dikkat ¢ekmistir;

SBO2: ‘Simifin diizeni bazen bozulabiliyor. Isler cigirindan cikabiliyor. Tekrar ayni diizeni saglamak
zor olabiliyor. Biraz dezavantaji olabiliyor.”

3.2. Zaman Yénetimi: Sinif kontroliine benzer nitelikte diger bir sorun olarak zaman ve
siire sikintisin1 dile getiren 6gretmenler, akilli tahtanin ac¢ilma ve kapanma siireleri,
videolarin donmasi-duraklamasi, kazanimlarin yogunlugundan dolay: uygun teknolojinin
entegrasyonu gibi durumlara dikkat cekmislerdir. FBO3 bu durumu derslerinde kullandig;
yayinevleri iizerinden, FBOL1 ise eskiyen akilli tahtalarin kullanim siireleri iizerinden dile
getirmistir;

FBO3: ‘Zaten 3 tane yayinevi kullaniyorum. Bunlar ders icerisinde baya bir vaktimi aliyor. O
yiizden benim icin yeterlidir. Stkintim vakitten kaynakli. Soyle ki miifredatiniz gercekte yogun bir
miifredat. Konularn yetistirilmesi zamanlama ¢ok miimkiin olmuyor’

FBO1: ‘Teknolojisi biraz geride kaltyor. Yavas kaliyor. Biraz hiz problemi var. Bir derste eger ben
akilly tahtayr kullanmak istiyorsam akilli tahtanin agilmasindan baglanmaya baglanmadan girise
kadar yaklasik olarak 5 dakikalik zamanmimizi aliyor. Maalesef bu zaman kaybr var en biiyiik
dezavantaj bu’

3.3. Kurumsal Sorunlar: Teknoloji entegrasyonu siireglerinde 0gretmenler kurumlarin
(MEB, okul idareleri, destek kurslari vb.) 6nemine dikkat cekmislerdir. Ozellikle yeterli
kurumsal destek olmasi halinde teknolojiyi daha verimli ve faydali kullanilabilecegini
belirten 6gretmenler halihazirda ise bu destegin eksikligini dile getirmislerdir. Bu durumu
vurgulayan SO1, okullara yapilmasi gereken yardim ve denetime dikkat cekmistir;

SO1: ‘Okullar: dolasan bu konuda denetleyen gerekli yardimda yardimlar: saglayan bir grup ya da
ekibin bulunmamas: diye diisiiniiyorum. Bizimle ayrica ilgilenen boyle bir kurum olsa ya da ekip
olsa islerimiz daha hizli daha kolay daha faydali ilerleyebilir.”

4. Tekno-Yeterlik Sorunlar:: Ofretmenlerin mesleki deneyimleri siirecinde belirttikleri

tekno-yeterlik sorunlari; 6gretmen tekno-6z yeterlik sorunlar: ve 6grenci tekno-6z yeterlik
sorunlari olarak iki kategoride ele alinmigtir.
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4.1. Tekno-Oz Yeterlik Eksikligi: Teknolojik arag-gereclerin kullanimina yénelik bazi
ogretmenler kendilerinin ve 6grencilerinin yeterlik ve yetkinliklerinin eksikligine dikkat
cekmiglerdir. SO1 bu durumu hizli geligsen teknolojiye gore kendisini yeteri kadar
giincelleyememesiyle agiklamustir;

SO1: ‘kimi zaman 63retmen olarak yeterligimin az geldigini hissediyorum. Ciinkii teknik anlamda
ya da farkly yazilimsal anlamda yeteri kadar bilgi sahibi olmadigim icin kendimi giincellestirmekte
eksik buldugum noktalar olabiliyor’

4.2, Tekno-Hazirbulunusluk Eksikligi:

Ozellikle ogrencilerin bazilarinin siniftaki teknolojik arag gereglerle ilk tanistig1 i¢in bu arag
gereclerin kullaniminda hazirlikli olmadigim belirten 6gretmen ifadeleri ortaya ¢ikmusgtir.
FBO2 bu durumu ozellikle ekonomik durumu uygun olmayan ailelerin gocuklar
tizerinden agiklamistir;

FBO2: ‘Mesela her evde her yerde bu akilli aletler yani tablettir telefondur o tiir seyler yok. Bazi
evlerde ekonomik sikintisi oldugu icin ya ¢ogu teknoloji aletten cocuk yoksun. Ilk kez simifta
gorebiliyor bazi ¢ocuklar’

Miifredat-Icerik Sorunlari: Ogretmenlerin mesleki deneyimleri siirecinde belirttikleri
miifredat-igerik sorunlari; kazamm-konu igerigi sorunlar1 ve sinav odakli sorunlar olarak
iki kategoride ele alinmustir.

5.1. Kazanim Konu Igerigi Sorunlari: Oretim programlarimin kazanim yapisi, icerigi ve
say1s1 6gretmenlerin derslerine teknoloji entegrasyonu siirecinde yasadig1 bir diger sorun
olmustur. Bu sorunlar SO1 icin konularin islenisindeki olasi aksakliklar seklinde, SBO3 icin
ise EBA igeriginin sosyal bilgiler dersi igerigini yansitmamasi seklinde ortaya ¢ikmistir;

SO1: ‘oyun, etkinlik, aktivite cesitliligi cok fazla oldugu icin bu kez de miifredat konularimiz bir
miktar aksayabiliyor.”

SBO3: 'EBA’y1 acikgast ¢ok stk kullanmiyorum. Neden ciinkii EBA’daki en 6nemli materyal ders
kitabinin ebaya dijital ortama aktarilmis hali. Zaten EBA nin icerigi cocuklarin elinde kitap olarak
var. Onun diginda EBA’mun sosyal bilgilerde, inkilap tarihi 6gretiminde yeterli materyaller
oldugunu diisiinmiiyorum’

5.2. Stnav Odakli Sorunlar

Ozellikle 8. smif diizeyinde derse giren Ogretmenler, derslerin bazen smnav odaklt
ylriidiigli i¢in bu derslere teknoloji entegrasyonu gergeklestirmekte zorlandiklarini
belirtmislerdir.

SBO1: “8’lerde daha ciddi sorun var. Onlara 2 saat inkilap tarihi dersi vea. Onda zaten hicbir sekilde
bunlarin co§unu yapamwyorum. Bir de LGS ye girecegi icin ¢cocuklar onunla geciyor vakit zaten.’

TARTISMA, SONUC ve ONERILER

Tim egitim kademelerinde ve branslarinda (fen bilimleri, sosyal bilimler, saglik bilimleri

vb) Ogrenme-Ogretme siireglerinde, dersleri verimli hale getiren ve kazanimlara ulagsmay:

destekleyici cesitli teknolojik ara¢ ve materyallerin kullanimi her gegen siire artmakta ve

yayginlasmaktadir (Nalcact ve Ercogkun, 2005; Hur, Cullen ve Brush 2010; Arslan ve Sendurur,
2017; Metin, 2018; Green, 2019; Farjon, Smits ve Voogt, 2019; Simsek, Direkg¢i ve Koparan, 2021;
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Sungur Giil, 2023). Bu kapsamda farkli teknolojilerin kullanimi uzun yillar 6ncesine dayansa da
ozellikle 2000'1i y1illardan sonra dijital teknolojilerdeki gelismelerle birlikte oldukga cesitlenmis ve
yayginlagmustir (Ozel, 2012). Baslangigta bilgisayar, kamera, fotograf makinesi, tarayici, ses kayit
cihazi, projeksiyon, akilli tahta, flash bellek, cep telefonu gibi araglar kullanilirken, son yillarda ise
daha da gelismis yapida e- kitaplar (Soydan, 2012; Oztiirk ve Can, 2010), sanal gerceklik (Kayabas,
2005; Demir ve Kandemir, 2020), ii¢ boyutlu animasyon (Toroglu ve igingiir, 2007), Webquest
(Turhan ve Inel, 2017), sanal smf (Green, 2019, Yaslica, 2020) ve artirilmis gerceklik (Kogoglu,
Akkus ve Ozkan, 2018; Seyhan ve Kiigiik, 2023) gibi giincel araglarin kullanim1 yayginlagmaktadr.
Buna gore bu aragtirmada 6gretmenlerin en sik kullandig1 teknolojik arag akillh tahta olmustur.
Bircok fonkisyonu olan akill tahta i¢in bu sonucun ¢ikmasi olagan goriilebilir. Ciinkii Tiirkiye’de
FATIH projesiyle birlikte her kademeden smuiflarin teknoloji altyapist giincellenmeye baslamis,
432.288 adet akilli tahta montaji tamamlanmis ve 3100 okulun fiber internet baglantisi
tamamlanmistir (MEB, 2018). Halihazirda da bu say1 artmakta ve gelisen internet hizi ve
altyapisiyla siirekli gilincellenmektedir. Benzer fonksiyonu olan etkilesimli tahtalarla ilgili
yaptiklar arastirmalarinda Kurt, Kuzu, Dursun, Giilliipinar ve Giiltekin (2013), 6gretmenlerin
etkilesimli tahtalar;; materyal paylasma, dijital gorseller kullanma ve soru ¢6zme amacl
kullandiklarini belirlemislerdir. Bu baglamda, ¢oklu kullanim alani olan bu tahta bigimlerinin
Ogretmenler tarafindan da en sik olarak tercih edilmesi beklenen bir durum olarak goriilmektedir.
Benzer bir sonuca ulasan Sezer, inel ve Gokalp (2020), sosyal bilgiler 6gretmenlerinin akilli tahtalar,
videolar, EBA platformu ve slaytlar aracilifiyla soyut kavramlarin somutlastirilmasi ve
gorsellestirilmesi gibi durumlar i¢in kullandiklarin tespit etmislerdir. Kara ve Yazic1 (2019) ise,
sosyal bilgiler 6gretmenlerinin akilli tahta, Web 2.0 araglar1 ve baz1 yazilimlari etkili ve verimli bir
sekilde kullandiklarimi ortaya koymuslardir. Arslan ve Sendurur (2017) arastirmalarinda
Ogretmenlerin video, powerpoint, bazi sosyal medya paylasim platformlar: gibi bu arastirmada da
tespit edilen teknolojileri kullandiklarin tespit ederken bunlarin disinda ders kitabimin pdf'ye
aktarilmis bicimi, grafik araglari, dinleme metinleri ve 3D gorseller gibi farkhh araglar1 da
derslerinde tercih ettiklerini ortaya koymuslardir. Bekirci, Direk¢i ve Koparan'da (2021) bu
arastirma sonuglariyla oldukca benzer sonuglara ulasmis ve 6gretmenlerin en sik olarak akilli tahta,
biligsayar, projeksiyon ve office programlarimi kullandiklarini tespit etmislerdir. Alan yazinda
ortaya ¢ikan benzer sonuglarin olast nedenleri 6gretmenlerin ayni miifredatlar: takip etmeleri ve
teknolojik hazirbulunusluk ve yeterlik agisindan benzer ge¢mis deneyimlere sahip olmalar:
gosterilebilir (Kaya, 2019). Ciinkii lisans 6gretmen egitimi boyunca aday 6gretmenlik siireglerinde
de tiim branglar, oldukca benzer igerikte teknoloji egitimi almaktadir. Bu durum 6gretmenlerin
nitelikli bir teknoloji entegrasyonu yapabilmeleri icin bireysel destek egitimlerini gerekli
kilmaktadir. Arastirmanin ortak ve benzer sonuglari bu bireysel gelisim siireclerinin de
ogretmenler tarafindan ¢ok sik tercih edilmedigini gosteren bir bulgu olabilir. Buna karsin
teknoloji kullanimi agisindan az da olsa farklilasan sonuglar ortaya ¢ikmistir. Bu kismi farkh
sonuglarm olas1 bir nedeni 6gretmenlerin gorev yaptig1 okullarin teknik ve altyapi donarmmi ve
kurumsal olarak bagh bulundugu idari yap1 olabilir. Ciinkii bu aragtirmada 6zellikle SBO3 siklikla
kdy ve kirsal okullardaki teknik ve altyapr sorunlarina deginirken SO1 ise kurumsal destegin
onemine deginmistir. Bununla birlikte 6zellikle covid-19 pandemisinden sonra teknolojiden
yararlanma siirecleri oldukca hizli ve kontrolsiiz gerceklesmek zorunda kalmistir. Bu hizh
siireglerden 0gretmenlerin yararlanmalar: da farkli hizlarda gergeklesmis olabilir. Dolayisiyla bu

durum teknoloji kullanim tercihlerini farklilastirarak arastirma sonuglarina yansimis olabilir.
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Bilisimin ve teknolojinin egitime entegrasyonu c¢abalari her ne kadar 6grenme ve yaraticilig
kolaylastirma, dersleri akici hale getirme, derse katilim, dijital ¢aga uyum saglama, bu yonde
arastirmalar yapabilme (NETS-T, 2008, Kuloglu, 2019) gibi yetkinliklere sahip olmay1 gerektirse de,
bu siirecte kuskusuz bazi farkli nitelikte egitsel sorunlari da beraberinde getirmektedir (Dere ve
Ates, 2020). Bu arastirmada da hem ge¢miste kullanilan hem de giiniimiizde gittik¢e yayginlasan
yeni teknolojilerin kullamim durumlart 6gretmenlerin kendi deneyimleri ve ifadeleriyle ortaya
konmustur. Aragtirmada ayn1 zamanda ortaya ¢ikan bu sorunlar tespit edilmistir. Sezgin, Erdogan
ve Has-Erdogan (2016), calismalarinda 6gretmenlerin ¢ogunlukla teknoloji kullanim1 hakkindaki
olumlu goriiglere sahip olduklarim tespit etseler de az da olsa baz1 6gretmenlerin dikkat dagitma,
adapte olmakta zorlanma gibi bu arastirma sonuglariyla kismen benzer olumsuz 6gretmen
goriislerini tespit etmistir. Dere ve Ates (2020) bu arastirma sonuglariyla olduk¢a benzer sonuglara
ulasarak altyapi yetersizligi, sistem ve baglanti problemleri, dikkatsiz ve farkli amagclarla kullanim
gibi sorunlari ortaya koyan dgretmen goriislerini tespit etmislerdir. Oztiirk ve Gokdas (2020) ise,
okullardaki dijital donanim-materyal destegi ve olusturulan EBA platformu destegine ragmen
egitsel amach kullanim oraninin kismi diizeyde kaldigini tespit etmislerdir. Giirol, Donmus, ve
Arslan (2012) ¢alismalarinda bu arastirmanin 6gretmen 6z yeterligi sonuglariyla oldukca benzer
nitelikte olan teknolojiye yonelik diisiik ilgi ve teknoloji bilgi eksikligi sorununa, zaman yonetimi
kategorisiyle benzer nitelikte olan zamanlamana sorununa ve bakim-destek-altyap: sorunlarina
benzer nitelikte donamim sorunlarina ve kurumsal destek sorununa benzer nitelikte elektronik
kitap yetersizligi sorunlarina dikkate ¢ekmislerdir. Bu arastirma sonuglariyla oldukga benzer
sorunlarin tespit edildigi bir baska calismada Keles, Oksiiz ve Bahgekapil1 (2013), baz1 teknik
sorunlar, iletisimin zayiflamasi, zaman kaybi, 6grenci seviyesine uygunluk, 6grencinin hazira
alismas gibi 6gretmen goriislerine dikkat ¢ekmislerdir. Alan yazinda ve bu aragtirmada ortaya
cikan biiyiik oranda benzer sonuglarin olasi bir sebebi, kullanim miktarimin 6zellikle akilli tahta
Ozelinde yogunlasmas: ve bundan dolayr benzer teknik-bakim-baglanti sorunlarmin dile
getirilmesi olabilir. Dere ve Ates’in de (2020), arastirmalarinda belirttigi sinurh diizeydeki kullanim
amaglar1 aym zamanda sinirli ve benzer sorunlari da beraberinde getirmis olabilir. Bir diger sebep
ise iilkemizde heniiz diinya oOlgeginde hizh internet aglarimin olmamasi ve bundan dolay1
yavaslama, duraklama vb sorunlar gosterilebilir. Bu sorunlar baglantili ve birbirini tetikleyici
nitelikte olup daha kapsamli bireysel ve kurumsal yeterlik sorunu bu arastirmada ve farklh
aragtirmalarda da (Arslan ve Sendurur, 2017; Kesik ve Bas, 2021, Dere ve Ates, 2020) karsimiza
¢cikmustir.

Fen bilgisi, sosyal bilgiler ve sinif 6gretmenlerinin egitime teknoloji entegrasyonuna yonelik
deneyimleri ve yasadiklar1 sorunlarin ortaya kondugu bu arastirma sonucunda, 6gretmenlere,
miifredat gelistirme uzmanlarina, yeni aragtirmalara ve kurumlara yonelik olarak asagidaki

onerilere yer verilmistir:

Ogretmen Egitimine Yonelik Oneriler;

Ogretmenlik meslegi cogunlukla kamusal alanda yapilan bir meslek olsa da giiniimiizde
Ozellikle hizmet igi siireclerde kurumsal desteklerle mesleki yetkinlikleri gelistirmek dijital
diinyanin hizi karsisinda teknolojik 6z yeterlik agisindan oldukga geri kalmaya sebep olacaktir.
Ozellikle uzaktan ve online egitimlerin oldukga yayginlastigi giiniimiizde dgretmenlerin bu

firsatlar1 degerlendirerek bireysel teknolojik yeterliklerini gelistirmeleri 6nerilmektedir.
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Branslara, iiniteler ve spesifik konu basliklarina yonelik sosyal medya sayfalari, online paylasim
platformlari, giincel aplikasyonlar ve web siteleri siirekli giincellenmekte ve yayginlasmaktadir. Bu

dijital araglarin takip edilerek giincel uygulamalarin derslere entegrasyonu gergeklestirilebilir.

Ogretim Programi Geligtirme Uzmanlarina Yonelik Oneriler;

Ogretim programlarinin kazanim ve igerik yogunlugundan dolayr dgretmenler etkili
teknoloji entegrasyonu gergeklestiremediklerini sikga dile getirmislerdir. Ogretim programinin
igerigi ile uyumlu, kazanimlarin islenisini ve 6gretimini kolaylastirici spesifik dijital arag gereglerin
kullanimina yonelik etkinlikler gelistirilebilir. Kazanimlarin ve konularin hangi dijital araglarla

desteklenebilecegine yonelik TTKB sayfasinda online 6rnek uygulamalara yer verilebilir.

Lisans 6gretmen egitimleri siirecinde, 6gretim programi gelistirme ve degerlendirmeye yonelik
derslerin igerikleri giincel teknoloji entegrasyonu modellerine uygun olarak diizenlenebilir. Bu

kapsamda se¢meli dersler agilabilir.

Yeni Arastirmalara Yonelik Oneriler;

Bu arastirmadan elde edilen 6nemli sonuglardan bir tanesi, teknolojik arag gereclerin egitim
ortamlarina entegrasyonunun yayginlastigi ozellikle 2000'li yillarda ortaya cikan bilgisayar,
projektor, slayt, video vb araglarla son yillarda ortaya ¢ikan sosyal medya araglari, coklu-etkilesimli
araglar, yapay zeka uygulamalar1 gibi giincel dijital teknolojilerin Ogretmenler tarafindan
kullanilmasidir. Bu gegis siirecinde ortaya ¢ikan 6gretmen ihtiyaglar: 6nemli bir arastirma konusu

olabilir. Bu aragtirmalar 6zellikle her bransa yonelik daha spesifik ve derinlikli sekilde ele alinabilir.

Ogretmen egitimleri kapsaminda hizmet 6ncesi lisans egitimleri ve hizmet igi mesleki egitim
stireclerinde branslar arast esgiidiim saglanarak (BOTE-fen bilgisi egitimi, B@TE-sosyal bilgiler
egitimi) bransa 6zgii teknoloji entegrasyonunu saglayan yeni caligmalar gerceklestirilebilir.

Kurumlara Yonelik Oneriler;

Her ne kadar akilli tahta, projektdr gibi teknolojik ara¢ gereglerin montaj diizeyinde
entegrasyonu siniflara yapilsa da bu araglarin giincel teknolojik-dijital modellere gére (Web-2.0
araglarimin kullanimi, yapay zeka araglarimin etkili kullanimi etkili vb) kullanimina yonelik
ogretmenlere destekler saglanabilir. Boylece bu aragtirmada ortaya ¢ikan en 6nemli sorunlardan

olan dgretmen 6z yeterligine nitelikli katkilar saglanabilir.

Okul idarecileri ve merkez MEM miidiirliikleri okullarin bulundugu bélgelerde ki kamu ve
ozel kuruluslariyla (iiniversiteler, bilgisayar tabanl teknik liseler, ajanslar vb) okullarin teknik
donanimi ve giincel dijital gelismeler igin 6gretmenleri destekleyici protokoller imzalayarak
kurumsal destekler saglayabilir.

Ogrenci diizeyine uygun dijital araglar, §grencinin ekran bagimliligl, zaman ve sinif kontrolii
gibi sorunlar 6gretmenler tarafindan siklikla dile getirilmistir. Bu olas1 sorunlari 6nleyici ve giderici
faaliyetler (veli toplantilari, dénem baslangiclarinda oryantasyon calismalar1 vb.) organize
edilebilir.

Yazarlarin Katki Orani

Bu arastirmada 1. yazarin %50, 2. ve 3. yazarlarin %25’er katkilar1 bulunmaktadir.

Cikar Catismasi
Arastirmacilarin kendi aralarinda ve herhangi bir kurum ya da kurulus ile ¢ikar catismalar:

bulunmamaktadair.
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