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Dear readers,

We are delighted to publish the first issue of 2026. I would like to express my gratitude to our editorial
board, reviewers, and authors for their support, insights, and suggestions for our journal, QIETP. I also
encourage you to submit your research and theoretical studies in the field of education to QIETP for
future issues. This issue features three articles: two research articles and one review article.

The first study is a descriptive phenomenological study by Neslihan Er and Naciye Aksoy titled
“Experiences of Science Teachers Regarding the Effects of Generative Artificial Intelligence Use on
Education and Teaching Processes.” The study examines science teachers’ experiences regarding the use
of generative artificial intelligence (GenAl) in teaching and learning processes, as well as the meanings
they attribute to these experiences. The study is noteworthy for its relevance and interest in the context
of GenAl and science education

The second study in this issue is a research article by Davut Atis titled “Comparative Analysis of the
Digital Teacher Competency Framework within the Digital Ecosystem for Teacher Training (DETT)
Project and International Digital Competence Standards,” based on document analysis. In his study, Atis
compares the Digital Teacher Competency Framework with three internationally recognized
frameworks (DigCompEdu, ISTE, UNESCO) related to teachers’ digital competencies, focusing on
structural and conceptual alignments and differences in this comparison. Given its comprehensive
evaluation of digital teacher competencies through qualitative document analysis, this study has the
potential to capture the interest of our readers.

The final article in this issue is a review article by Merve Nihan Ertekin Kaya titled “A Theoretical
Framework for Longitudinal Qualitative Research in Music Education.” The study conceptualizes
longitudinal qualitative research in the context of music education and discusses the potential of this
approach for music education. The study is considered significant particularly for its provision of a
framework for longitudinal arts-based research.

Ali Ersoy
Editor-in-Chief
Keywords

QIETP, longitudinal qualitative research, descriptive phenomenlogy, document analysis
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Abstract
Purpose: This study examines science teachers’ experiences with the use of generative artificial intelligence in their teaching
and learning processes, as well as the meanings they ascribe to these experiences.

Method: The research used a qualitative, descriptive phenomenological approach. The study group consisted of six science
teachers who worked in public schools affiliated with the Ministry of National Education and who had received training in
generative artificial intelligence. Participants were selected using snowball sampling. Data were collected through online
interviews using a 15-item semi-structured form developed by the researchers.

Findings: Research findings indicate that science teachers primarily use artificial intelligence as a tool to support instruction.
Evidence indicates that Al-supported applications increase students’ interest and motivation in the subject, facilitate the
concretization of abstract concepts, and enhance learning retention. However, teachers have noted that factors such as
insufficient class time, curriculum designs that are not conducive to the integration of generative Al, lack of technological
infrastructure, and an exam-focused education system limit the use of these applications in the classroom. Additionally, it
has been emphasized that current assessment and evaluation systems inadequately reflect the quality of learning outcomes
supported by generative Al.

Implications: Research findings indicate that generative artificial intelligence offers significant pedagogical opportunities
in science education. However, to effectively harness this potential, it is necessary to develop teachers’ skills in using
generative artificial intelligence for pedagogical purposes, increase practice-based professional development initiatives, and
support classroom implementations. Additionally, it is important to develop flexible, process-oriented assessment
approaches suitable for generative Al-supported learning environments.

Keywords
Generative artificial intelligence in education, science teacher, teacher experiences
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Introduction

The rapid advancement of technology today has significantly increased the hardware and
software capabilities of computers; these developments have enabled artificial intelligence
research to gain momentum and its areas of application to expand rapidly (Colak, 2022).
According to some technology theorists, the era of artificial intelligence began many years ago,
and its effects became more visible towards the end of the first quarter of the 2000s (Gates,
2023). However, it is not surprising that such assessments are being made today; as humanity
has spent centuries searching for answers to the seemingly simple but philosophically and
scientifically profound question, “Can machines think?”” (Turing, 1950) and has pursued various
scientific and fictional endeavors in this direction (Bozkurt, 2023; Cave & Dihal, 2018).

The theoretical foundations of artificial intelligence can be traced back to the 1940s. McCulloch
and Pitts' (1943) work on mathematically modeling the functioning of neurons, followed by
Shannon's (1948) predictions that computers could solve complex problems and Turing's (1950)
“Turing Test,” which opened up the discussion of machine intelligence, formed the scientific
basis of the field. The term “artificial intelligence” was first used by John McCarthy at the
Dartmouth Conference in 1956, symbolizing the birth of this field as an independent research
discipline (Arslan, 2020). In the following years, early natural language processing applications
such as ELIZA (Weizenbaum, 1966), expert systems, and deep learning approaches developed
both the theoretical and practical dimensions of artificial intelligence. Deep Blue's 1997 defeat
of world chess champion Garry Kasparov caused these developments to resonate widely with
the public.

Throughout human history, cognitive abilities such as the acquisition of knowledge, perception,
thinking, learning, and decision-making, which were thought to be unique to humans, have been
transferred to intelligent machines at a remarkably rapid pace through advances in computer
and internet technologies within the framework of the concept of “artificial intelligence.”
Today, artificial intelligence-based applications in different disciplines are increasing day by
day, and the scope of this field is constantly expanding (Uygunoglu & Yurtcu, 2006; Dogan &
Kubat, 2008; Demirhan, Kili¢ & Inan, 2010; Y1ldiz & Yildirim, 2018; Bilge, 2007; Anohina,
2007; Berman, Durning, Fischer, Huwendiek & Triola, 2016; Williams, 2005).

The Use of Artificial Intelligence in Education

Although perhaps not in the near future, it is clear that artificial intelligence will affect nearly
every aspect of life. A survey of 352 artificial intelligence researchers from Oxford and Yale
universities assessed predictions about when artificial intelligence could take over various tasks
performed by humans. The findings indicate that all human-based functions could be automated
by artificial intelligence by 2051 (Oztuna, 2017).

The fundamental characteristics that distinguish artificial intelligence from other existing
technologies in education and teaching processes and make it unique are expressed by Noe
(2009) as follows:

e The ability to provide learning experiences that meet the individual expectations of the
student,
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e The ability to establish an effective communication process and respond to the student's
questions immediately,

e The capacity to model the learning process according to the individual needs of the
student,

e The ability to analyze the student's past performance data to determine the necessary
information and guidance,

e The ability to generate individual decisions regarding the level of learning,
e The ability to systematically evaluate the results of the teaching and learning process.

The new generation of teaching materials developed for the use of artificial intelligence
technology in education consists of educational software, museums, web-based materials,
digital books, educational robots, interface agents, and virtual assistants (Ongéz, 2022). Among
Al-based educational software are Gradescope (used for online and in-class assessments); EBA
(Egitim Bilisim Ag1); Duolingo (developed for language learning); SplashLearn (which
gamifies mathematics teaching at the elementary school level); online learning platforms such
as Udemy and Coursera; iThenticate (which measures the similarity rate in academic
publications); Kognity (which provides smart textbooks); and Aleks (which analyzes student
learning). In Turkey, examples of Al-supported national education software include: Ask an
Expert, which facilitates participation in mock exams and question solving; Sestek, a chatbot
used in conversation analysis; Documan, which performs document search and classification;
and the fastYol, Sor, and LechatBot applications, which automate online requests (Cukurbasi,
2020).

The Turkish Informatics Association (TIA) (2020) recommends that artificial intelligence
teaching programs be expanded to all grade levels, starting from the early years of education.
The artificial intelligence ecosystem call, published by TUBITAK (2023), aims to cultivate
qualified researchers in this field. As part of the Presidency's “First 100 Days Action Program,”
artificial intelligence education is provided in 100 Deneyap workshops established across 81
provinces through collaboration with the Ministry of Industry and Technology, the Ministry of
Youth and Sports, TUBITAK, and the Turkey Technology Team Foundation.

Turkey's policy framework on artificial intelligence in education is shaped by the “National
Artificial Intelligence Strategy” published in 2021. This strategy includes objectives such as
training qualified human resources in the field of artificial intelligence, making educational
content compatible with artificial intelligence, integrating artificial intelligence literacy into
teaching programs, and developing teachers' digital skills (Ministry of National Education
[MoNE], 2025). The Ministry of National Education is also conducting various studies to
integrate artificial intelligence technologies into the education system and accelerate digital
transformation.

Within this scope, the Ministry of National Education has introduced new elective courses into
the curriculum aimed at developing artificial intelligence literacy in public middle and high
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schools. The course “Elective Artificial Intelligence Applications 1” for 7th and 8th grade
middle school students has been included in the curriculum in this regard (MoNE, 2025).

To gain proficiency in any field, one must first acquire knowledge of that field. To develop the
skills required in the age of artificial intelligence, it is essential to increase knowledge of
artificial intelligence and related tools. In this regard, the first step in acquiring the competencies
required in the age of artificial intelligence is to raise awareness about artificial intelligence
tools and provide systematic training to employees on the use of these tools (Akduman &
Hatipoglu, 2025).

Developed countries are undertaking various strategic initiatives in the field of artificial
intelligence (AI) and developing comprehensive policies in this direction (OECD.AI, 2022;
UNESCO, 2022). A review of the studies in the literature reveals that research has focused
primarily on the use of artificial intelligence in education and scientific research, its effects on
educators and students, and the advantages and disadvantages of this technology (Meco &
Costu, 2022). Recent studies have demonstrated that artificial intelligence holds significant
potential for personalizing learning, supporting instructional processes, and enabling teachers
to make data-driven decisions (Cheah et al., 2025; Eren et al., 2025). However, artificial
intelligence is viewed not merely as a tool offering opportunities, but also as a complex structure
that brings with it various pedagogical, ethical, and practical challenges (Cooper, 2023b; Powell
& Courchesne, 2024). In particular, recent studies indicate that while students adapt quickly to
artificial intelligence technologies, teachers face various challenges in the process of adapting
to this transformation (Cheah et al., 2025; Moorhouse, 2024). It is observed that studies on the
use of artificial intelligence in education largely focus on variables such as students’ academic
achievements, learning outcomes, and technology acceptance (Fitria, 2021; Bilad et al., 2023).
In contrast, studies on teachers have largely been limited to teachers’ attitudes and perceptions
regarding Al, while studies that deeply examine teachers’ in-class experiences remain relatively
scarce (Eren et al., 2025; Colak-Yazic1 & Erkog, 2023). Furthermore, a significant portion of
existing studies approaches the use of artificial intelligence from a generalized perspective,
failing to sufficiently account for the unique pedagogical needs of different disciplines. This
situation leads to the neglect of the contextual and discipline-specific aspects of artificial
intelligence integration. In this context, Ar1 and Erkus (2025) stated that classroom teachers
consider the use of artificial intelligence in lessons necessary; Al applications make the
educational environment and lesson content richer and more enjoyable, but they also carry some
risks alongside their benefits, and application problems may be experienced, especially in
regions with insufficient internet infrastructure. Similarly, Eren et al., (2025) found that
approximately one-third of teachers use artificial intelligence applications in education, while
other participants either do not use these technologies or confuse artificial intelligence with
other digital applications. A study by Colak-Yazic1 & Erko¢ (2023) also found that teachers
experience various conceptual misunderstandings regarding the definition and applications of
artificial intelligence. These findings indicate that a significant portion of the participants do
not yet have sufficient awareness of artificial intelligence.

According to Cetin & Aktas (2021), given the current level of development, artificial
intelligence is more useful as a teacher's assistant than as a replacement for the teacher.
Rensfeldt & Rahm (2023), on the other hand, argue that teachers' core professional duties
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cannot be automated, but that some automation applications can free teachers from routine
tasks, allowing them to devote more time to their primary pedagogical responsibilities.
Similarly, Diilger & Glimiiseli (2023) note that the use of artificial intelligence in non-
educational administrative and bureaucratic tasks can be quite beneficial. Using artificial
intelligence as a supportive tool can contribute to teachers' increased professional effectiveness
and to more effective individualized interactions with students.

The literature also reports conflicting findings on artificial intelligence. On the one hand, it is
noted that artificial intelligence supports learning, increases student engagement, and offers
opportunities for personalized learning (Bilad et al., 2023; Ar1 & Erkus, 2025), on the other
hand, there are findings suggesting that the excessive use of these technologies may have
negative effects on critical thinking, creativity, and independent learning skills (Cooper, 2023a).
Furthermore, despite teachers’ positive attitudes toward artificial intelligence, it is noted that
they lack sufficient pedagogical knowledge and skills to integrate these technologies into
classroom practices (Cheah et al., 2025). These conflicting findings demonstrate that the use of
artificial intelligence is not merely a technical innovation; rather, it is a multi-layered process
with pedagogical, contextual, and systemic dimensions.

Research conducted specifically in science education also points to the importance of artificial
intelligence integration. Park et al. (2023) examined teachers' views on the implementation of
Al-based lesson packages and stated that the integration of Al and science content into the
curriculum is necessary and beneficial because it encompasses current scientific approaches.
Such applications contribute to the development of artificial intelligence literacy for curriculum
developers and teachers who design lesson packages that introduce artificial intelligence into
science classrooms; they also broaden the scope of school science and STEM fields offered to
students. Powell & Courchesne (2024) addressed the opportunities and risks associated with
using ChatGPT in creating science lesson plans; they emphasized that generative artificial
intelligence applications can be effective in the lesson planning process when used correctly,
but that the content created must be critically evaluated by teachers to ensure it aligns with
lesson objectives. Cooper (2023a) examined how ChatGPT can be used in the context of science
education, noting that this technology can be effective in developing science-appropriate exams
and assessment tools, but that it raises fundamental ethical concerns such as potential
environmental impacts, content control issues, and copyright infringement risks. Therefore,
educators should critically evaluate all materials generated by artificial intelligence and adapt
them to their own teaching fields.

Currently, the importance of studies examining teachers’ experiences is increasing. Teachers
are key actors in determining how artificial intelligence technologies can be integrated into
classroom practices; in this process, they are not merely users of the technology but also
individuals who pedagogically reshape it (Rensfeldt & Rahm, 2023). However, the literature
reveals a limited number of in-depth studies that elucidate how teachers experience artificial
intelligence, how they interpret this technology within the classroom, and how they manage the
implementation processes (Eren et al., 2025). This suggests that the decisive role of teachers’
experiences in the process of integrating artificial intelligence is not yet fully understood. The
literature also includes suggestions that artificial intelligence applications can contribute to the
development of students’ cognitive skills (Yang, 2022). However, despite all these positive
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findings, Cetin & Aktas (2021) note that the integration of artificial intelligence in education
remains limited compared to other sectors.

The focus on science teachers constitutes a key aspect of this study. Science courses are
considered one of the disciplines most open to technology integration due to the abundance of
abstract concepts, the importance of experimental processes, and the need for visualization
(Kus-Giirbey & Biiyiik, 2024). Artificial intelligence applications offer significant
opportunities, particularly in terms of concretizing abstract science concepts, utilizing
simulations, and creating personalized learning environments (Park et al., 2023). Therefore,
examining science teachers’ experiences using artificial intelligence is critically important for
both understanding discipline-specific pedagogical processes and revealing the contextual
dimensions of artificial intelligence integration.

In this context, the current study—specifically focusing on science teachers—highlights the
limited number of studies that examine the use of artificial intelligence based on teachers’
experiences, the insufficient attention to discipline-specific pedagogical differences in Al
integration, and the failure to comprehensively address the structural and pedagogical
limitations teachers encounter in classroom applications. In line with projections that artificial
intelligence courses will be integrated into curricula, this study aims to present science teachers’
experiences with Al-supported instructional practices, to identify the contributions of such
practices to science education and the challenges encountered, and thereby to provide an
experience-based, contextual contribution to the literature.

Purpose

The purpose of this study is to examine science teachers’ views and experiences regarding
science lesson processes that integrate generative artificial intelligence, and to explore how they
interpret these experiences. The study aims to answer the following questions.

1. How do science teachers define the connection between artificial intelligence and
science education?

2. What are science teachers' experiences regarding science lesson processes integrated
with artificial intelligence? How do science teachers evaluate the effects of artificial
intelligence-supported applications on students' learning processes?

3. What are the views and suggestions of science teachers regarding the widespread use of
artificial intelligence in science lessons?

Method

Research Design

This qualitative study is aimed at exploring the views and experiences of science teachers
trained in generative artificial intelligence regarding their use of that technology in their
classrooms. The study was conducted in accordance with Husserl’s approach of “descriptive
phenomenology” (Ersoy, 2016). The primary aim of Husserl’s descriptive phenomenology is to
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describe individuals’ perceptions and everyday life experiences (Dahlberg, Drew & Nystrom,
2001; Christensen et al., 2017; Ersoy, 2016; Patton, 2002; Lester, 1999).

Since Al-supported science education is a relatively new, experience-based field of practice for
teachers, an in-depth examination of how teachers experience and evaluate this process is
important. Therefore, a descriptive phenomenological approach was chosen to provide a
detailed account of teachers' individual experiences during lessons that incorporate artificial
intelligence.

In this study, the perspectives and experiences that science teachers developed through firsthand
engagement with Al-supported classroom practices formed the core phenomenon of the
research. Teachers’ experiences were treated as phenomena, with the aim of identifying and
interpreting the common aspects of these experiences.

Participants

The study participants were six science teachers who worked in public schools under the
Ministry of National Education and had received training in generative artificial intelligence.
In selecting participants, the snowball sampling method—one of the purposeful sampling
techniques that enables identification of teachers experienced in generative Al-supported
teaching practices—was used to align with the study’s objectives.

The snowball sampling method is a type of purposive sampling that aims to reach other
participants with similar characteristics through individuals who have experience with the
phenomenon under study. This method is particularly preferred for examining situations that
require specific expertise or experience and are experienced by a limited number of individuals
in the population (Creswell, 2013). In this context, the first participant was identified among
teachers who had participated in a TUBITAK -supported training program on the use of artificial
intelligence in education; subsequently, other teachers with similar experience were reached
through this participant’s recommendations.

The primary criteria for selecting participants for the study were that they had received training
in artificial intelligence and had experience actively using these technologies in their classes. P
articipants used generative Al applications in their classes for various purposes at varying
frequencies, and this diversity was expected to yield rich data for the study. The diversity of
teachers in the study group, regarding age, professional seniority, and educational level,
broadens the scope of the research by reflecting diverse experiences and
perspectivesDemographic information about the participants is presented in Table 1.

In qualitative research, sample size is determined by the principle of data saturation, unlike in
quantitative research. In this study, the interview data were also analyzed concurrently; after a
certain point, similar themes and statements began to recur, limiting the generation of new data.
It was concluded that data saturation was reached with six participants. To ensure the
confidentiality of the participants’ personal information, each was assigned a code name (P1,
P2, ...) and these codes were used throughout the research process.
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[ = e
Table 1.
Demographic Information of the Study Group
Professional Level of
Code name Gender Age Seniority Education
-- Bachelor of
o1 Female 26 4 Education
02 Female 33 11 Postgraduate
degree
o3 Female 29 | Postgraduate
degree
A4 Male 30 ] Postgraduate
degree
.. Bachelor of
05 Male 40 15 Education
. Bachelor of
06 Male 34 9 Education

Data Collection

In the study, a 15-question semi-structured interview form developed by the researchers was
used for data collection.

Semi-structured interviews are frequently preferred in qualitative research because they allow
participants to describe their experiences in detail and with flexibility using their own words
(Patton, 2002; Yildirnm & Simsek, 2016). Accordingly, the interview form was developed by
taking into account the research objective, sub-problems, and relevant literature. Studies on the
use of artificial intelligence in education, teachers’ experiences, and the integration of artificial
intelligence in science education were reviewed; a pool of questions was created based on this
theoretical framework. To ensure the internal validity (credibility) of the study data, the dataset
was reviewed and expert opinions were sought. The draft form was submitted to experts in the
fields of qualitative research (1), science education (1), and educational technologies (1). Based
on expert feedback, question clarity was improved, similar statements were reorganized, and
the question order was adjusted to align with the flow of the interview. The final form was
designed to allow teachers to thoroughly articulate their experiences with Al-supported teaching
processes and was administered during online interviews. The questions included in the
interview form were as follows:

1. What does artificial intelligence mean to you? How would you define it?

2. Which artificial intelligence technologies have you been using in your classes, and for
how long?

What purpose do you use artificial intelligence technologies for in your classes?
How often do you use artificial intelligence technologies?

In which areas/topics and how do you use artificial intelligence technologies?

AN

When you compare the courses where you use artificial intelligence technologies with
those where you don't, what kinds of differences do you observe?
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7. Can you tell us about the situations you like the most and the least when using artificial
intelligence technologies?

8. What types of behaviors do you observe in your students in the classes where you use
artificial intelligence technologies?

9. How is the feedback from your students regarding the classes where you use artificial
intelligence technologies?

10. In your classes, have you observed how the use of artificial intelligence technologies
affects students' success in science courses?

11. What challenges do you face in science classes that integrate artificial intelligence
technologies, and what are you doing to overcome these challenges?

12. What kind of recommendations would you give your colleagues regarding the use of
artificial intelligence technologies?

13. How has using artificial intelligence technologies in your classes affected your
professional skills?

14. What are your concerns and predictions regarding the risks and potential of artificial
intelligence technologies for the future of your profession?

15. How do you think artificial intelligence technologies affect/will affect teachers' abilities
to think, design, transform, etc.?

Data Collection Process

Data collection and ethical practices were carried out simultaneously and holistically
throughout the research process. As part of this process, individual interviews were conducted
with science teachers in an online setting. The decision to conduct online interviews was
influenced by participants being based in different geographic regions and by the flexibility it
offered in terms of time and access. The interviews were conducted using a pre-prepared semi-
structured interview form; open-ended questions were included to allow participants to express
their experiences in detail. Data depth was enhanced through follow-up questions posed as
needed.

Prior to the interview process, participants were provided with detailed information regarding
the study’s purpose, scope, and ethical principles. Participation was voluntary. Participants
provided explicit consent for the interviews to be audio-recorded and signed consent forms. All
interviews were recorded and transcribed in full; the transcripts were shared with participants
to verify their accuracy. During this process, participants were given the opportunity to make
any necessary corrections and additions, thereby enhancing data reliability.

The study was conducted in full compliance with ethical principles, and all rules specified in
the “Guidelines on Scientific Research and Publication Ethics for Higher Education
Institutions” were adhered to. None of the violations defined under the heading “Actions
Contrary to Research and Publication Ethics” in the aforementioned guidelines were observed.
Additionally, ethical approval for the study was obtained from the Gazi University Ethics
Committee via Decision No. E-77082166-604.01-872656 dated February 7, 2024. Participants’
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personal information was kept confidential, and all data collected were used solely for scientific
purposes.

Data Analysis

In this study, Edmund Husserl’s descriptive phenomenological approach was adopted;
accordingly, a descriptive analysis aimed at presenting participants’ experiences as they are,
rather than an interpretive approach, was preferred during data analysis. Within this framework,
the researchers aimed, by freeing themselves from preconceptions as much as possible, to reach
the essence of participants’ statements and to directly describe the fundamental structure of their
experiences.

Before analysis, interview recordings were transcribed in full and the resulting texts were
reviewed to ensure data integrity. Subsequently, the researchers read the dataset at least three
times; during each reading, participant statements were examined in greater depth to grasp the
holistic meaning structure of their experiences. At this stage, the researchers conducted a
preliminary analysis by familiarizing themselves with the texts and noting striking patterns of
expression and recurring meaning structures.

Next, the open coding process was initiated in the dataset; the texts were examined line-by-line
to identify meaningful units of expression, and codes were assigned to these units to reflect
their content. During the coding process, care was taken to preserve the participants’ original
expressions, and an inductive approach was adopted as much as possible. The resulting codes
were then compared and grouped based on their similarities and relationships, leading to the
formation of subcategories. Taking into account the conceptual relationships between
subcategories, the analysis reached a higher level of abstraction and identified themes. The
transition from codes to themes was carried out systematically and in phases, guided by the
research questions and the common patterns emerging from participants’ narratives.

MAXQDA was used to ensure that the data analysis was transparent, traceable, and systematic.
This software facilitated the organization of codes, the structuring of categories, and the
visualization of relationships among themes. The coding process was carried out independently
by two researchers; this approach aimed to minimize researcher subjectivity during analysis.
After the independent coding was completed, the researchers met to compare their codes,
identifying points of agreement and disagreement. Codes for which there was a discrepancy
were discussed and evaluated after re-examining the relevant data segments until a mutual
agreement was reached. This process was carried out to enhance the consistency and reliability
of the results of the analysis.

The Credibility and Reliability of the Study

In this study, instead of validity and reliability, credibility, transferability, dependability, and
confirmability were adopted as criteria, in line with the traditions of qualitative research. To
strengthen the credibility of the study, member checking was conducted; the findings were
shared with the participants to verify the accuracy of their views. Additionally, care was taken
to support the analytical process with direct quotations from participants' statements, ensuring
that the findings were grounded in the data. To enhance the reliability of the research process,
field experts' opinions were used during data collection and analysis.
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To ensure generalizability, the study group, data collection process, and analysis steps were
described in a detailed, systematic manner, thereby enabling evaluation of similar studies in
different contexts. To ensure consistency, data collection and analysis procedures were reported
in a clear, traceable manner, and analyses were conducted independently by two researchers. In
this context, investigator triangulation was used to incorporate different perspectives into the
analysis.

To enhance verifiability, all data, coding, and analysis processes were documented; a systematic
approach was adopted to minimize the impact of researcher bias. Accordingly, the dataset was
re-examined at different times, and the findings obtained during the analysis process were
continuously checked to ensure they were data-driven. Additionally, the raw data, codes, and
generated interpretations were archived to ensure process traceability.

To enhance the reliability of the study, expert opinions were sought during the preparation of
the data collection instrument and the planning of the analysis process. The content validity of
the interview form was strengthened based on expert evaluations; additionally, the opinions of
an independent expert were sought during data analysis to enhance objectivity. The voluntary
selection of teachers, the confidentiality of participants’ names, and adherence to ethical
principles also support the study’s reliability. In this context, all data collected throughout the
research process were systematically handled, and care was taken to ensure that the findings
were consistent, credible, and verifiable.

Findings

The study's first sub-problem aimed to examine how science teachers establish connections
between artificial intelligence and science lessons. In this regard, the data obtained were
analyzed; based on the teachers' views, three main themes were identified: “definition of
artificial intelligence”, “purpose of using artificial intelligence”, and “success in science
courses”. The relationships between these themes and sub-themes are presented in Figure 1.

Figure 1.

The connection between artificial intelligence and science lessons: themes and subthemes

@]

The Relationship Between Artificial Intelligence and
Science Education
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Human-like Characteristics Impact on Examination Performance
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User- Friendly Design Support for Instructional Methods @

Inconclusive Evidence Regarding Effectiveness
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Definition of Artificial Intelligence: Examination of teachers' definitions reveals that they
cluster around the sub-themes of intelligent devices, human-like characteristics, and user-
friendly design. Participants perceive artificial intelligence not merely as a technical system but
as a structure capable of mimicking human thought processes, making decisions, and interacting
with users. This indicates that teachers understand artificial intelligence as a functional and
pedagogical tool.

For example, O3 defines artificial intelligence as “software designed to facilitate human life,
with the ability to respond in ways similar to human thinking through various commands”,
emphasizing artificial intelligence's capacity to mimic cognitive processes. Similarly, O2's
statement “loading human characteristics onto electronic devices” reveals that teachers
conceptualize artificial intelligence through human-like characteristics. These findings show
that teachers' perceptions of artificial intelligence are shaped by experience and pedagogical
context rather than by technical definitions.

Findings on the purposes of using artificial intelligence in science lessons have been grouped
under the subthemes: reinforcement of learning, support for instructional methods,
concretization of abstract concepts, and measurement and evaluation. Teachers evaluate
artificial intelligence as a tool that supports the teaching process and deepens learning rather
than as an element that replaces direct teaching. O1's statement, “how can I teach better,” shows
that teachers view artificial intelligence as a pedagogical aid. O2's statement, “to bring to life
in the eyes of students, that is, to make abstract concepts concrete,” shows that artificial
intelligence is positioned as a tool facilitating students' understanding of abstract concepts,
especially in science lessons. These findings suggest that teachers tend to use artificial
intelligence consciously and selectively for instructional purposes.

Success in Science Courses: The sub-themes identified within this theme are the impact on
long-term (retained) learning, the impact on examination performance, and inconclusive
evidence regarding effectiveness. Teachers' opinions reflect a cautious but generally positive
attitude toward the impact of artificial intelligence on learning. O4's statement, “If I can retrieve
information I taught in 6th grade in 8th grade, this has led to lasting learning in the child.
Technology has a big impact on this,” reveals the perception that Al-supported teaching
contributes to long-term learning. Teacher 1, on the other hand, draws attention to the
conditional effect of artificial intelligence use, emphasizing that it can yield positive results
“when used appropriately and correctly.” O2's criticism of the measurement and evaluation
processes is expressed as follows: “I don't think the measurement and evaluation system we use
measures this success.” These statements show that although teachers, based on their
experience, evaluate the impact of artificial intelligence on learning positively, they believe that
the current measurement and evaluation systems do not adequately reflect this impact.

The second sub-problem of the study aimed to reveal science teachers' experiences in lessons
integrated with artificial intelligence. From the analysis of the data, six main themes were
identified: “courses with and without the use of artificial intelligence”, “student academic
achievement”, “feedback on lessons”, “student behavior”, “challenges encountered during
instruction”, and “liked and disliked aspects of the use of artificial intelligence”. The

relationships between the themes and sub-themes are presented in Figures 2 and 3.
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Figure 2.

Science lesson themes integrated with artificial intelligence
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Figure 3.
Science lesson themes and subthemes integrated with artificial intelligence
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Courses With and Without the Use of Artificial Intelligence: Within this theme, teachers
evaluated Al-supported lessons in terms of student motivation, interest, and learning retention.
Teachers' opinions indicate that lessons using artificial intelligence increase students' interest
and participation in lessons; however, sustaining this interest requires careful management. O1's
statement that “their interest increases rapidly, but they get bored quickly afterwards” indicates
that artificial intelligence, while an attention-grabbing tool, can have a superficial effect if
pedagogical balance is not maintained. In contrast, O4's statement, “it is not as effective as the
applications I use with artificial intelligence,” indicates that Al-supported lessons are perceived
as more effective than traditional methods.
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Students’ Academic Achievement: Under this theme, teachers emphasized, in particular, the
impact of artificial intelligence on long-term learning, however, they adopted a cautious
approach to assessing exam performance. Teachers noted a visible improvement in the quality
of learning, but stated that this improvement was not adequately captured by the current
measurement and evaluation systems. Teachers' opinions reveal that artificial intelligence
should evaluate success not only by exam performance but also by the depth and continuity of
learning.

Feedback on Lessons: Within this theme, teachers reported that student feedback was extremely
positive; however, parental attitudes generally provided limited support. O2's statement,
“Supportive parents can be counted on one hand, but the students really like them,” shows that
Al-supported applications are perceived as student-centered; however, parents are not
sufficiently involved in the process.

Behaviors Observed in Students: Teachers stated that, in lessons integrated with artificial
intelligence, students became more motivated to learn, developed curiosity about technology,
and participated more actively in the learning process. O4's statement that “children learn more
comfortably because they enjoy it” draws attention to the decisive role of the affective
dimension in the learning process.

Challenges Encountered During Instruction: Under this theme, deficiencies in classroom
management, the content development process, and technological infrastructure came to the
fore. In particular, Teachers working in disadvantaged regions stated that internet and hardware
deficiencies made it difficult to sustain artificial intelligence applications. For example, O5
stated, “There are situations I don't like because of the school environment.” Since I work in a
village school, we may experience problems with internet connectivity or power supply. "In
this sense, it is sometimes difficult to use the applications," O6 stated, "since it is a school in a
disadvantaged area, it is not very likely for students to access these technologies outside of
school." Therefore, everything I do at school is to important to them; when Al-supported
applications are used, they engage students' attention. These statements clearly demonstrate that
the use of artificial intelligence must be considered in the context of inequality of opportunity.

Liked and Disliked Aspects of Artificial Intelligence Use: The vast majority of teachers
considered increased student interest and the concretization of abstract concepts to be positive
aspects of artificial intelligence use, and considered the reduction of teachers' workload
positive to a certain extent. O3's statement that they effectively use ChatGPT in the process of
preparing content and questions shows that artificial intelligence is positioned as a tool
supporting teachers' pedagogical productivity. However, teachers mentioned distractions,
excessive use of technology, and infrastructure problems as risks that need to be carefully
managed.

In the study's third sub-problem, the suggestions of science teachers regarding the widespread
use of artificial intelligence in educational processes were examined. As a result of the analysis,
teachers' opinions were grouped into three main themes: “professional development and
training”, “knowledge sharing”, and “technological support”. The themes identified concerning
the widespread use of artificial intelligence, together with their subdimensions, are presented in

Figure 4.
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Figure 4.

Themes for recommendations to increase the use of artificial intelligence
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Professional Development and Training: Teachers emphasized that to promote the widespread
use of artificial intelligence, it is necessary to strengthen educational processes that support
teachers' individual and professional development. Teachers' views reveal a strong awareness
that artificial intelligence will play an increasingly central role in education. In this context,
teachers stated that knowledge and skills related to artificial intelligence should be considered
professional requirements rather than matters of choice. It is recommended that they also
prioritize their personal development. I believe it should be used in lessons because
technology, given the current situation, has become an indispensable part of our lives. Whether
we like it or not, technology may reach even more advanced levels in lessons within five to
ten years. We do not yet whether children will indicate their approval via their phones or by
scanning QR codes during roll calls. Therefore, I recommend that all my colleagues improve
their skills in this area.” and O4's statement: "I show them the new applications I have learned,
and they show me the applications they know." In this way, we can exchange information."
These statements show that teachers see adapting to artificial intelligence as an inevitable
professional responsibility. This view aligns with the prediction that artificial intelligence will
become a natural component of teaching processes.

Knowledge Sharing: Under the theme of information sharing, teachers stated that interaction
among colleagues and the sharing of experiences play an important role in the widespread use
of artificial intelligence. Teachers stated that exchanging information through peer learning,
in addition to formal training, supports application-oriented learning. O4's statement, “This is
how we can exchange information,” indicates the formation of a professional learning
community among teachers characterized by mutual learning. This situation indicates that
artificial intelligence integration is strengthened not only through individual efforts but also
through collective professional interactions.

Technological Support: Teachers' opinions indicate that technological infrastructure and
institutional support are decisive factors in the widespread use of artificial intelligence. It has
been emphasized that providing basic technological resources, such as hardware, software,
and internet access, is critical for teachers to use artificial intelligence applications sustainably.
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In this context, teachers have stated that the use of artificial intelligence in education is a
process that requires system-level planning and support, beyond individual competencies.

Conclusion and Discussion

In this section, findings derived from science teachers’ views and experiences regarding
generative Al-supported teaching practices, gathered in this research, are discussed in light of
the existing theoretical framework and prior studies, and the pedagogical and practical
dimensions of Al integration in science education are evaluated. The findings indicate that
science teachers primarily use generative artificial intelligence to support instruction. This
result aligns with studies (Cetin & Aktas, 2021; Rensfeldt & Rahm, 2023) that emphasize
artificial intelligence as a tool that supports the teaching process rather than replacing the
teacher. However, the active use of Al by teachers in this study, particularly in the
concretization of abstract concepts, highlights a discipline-specific distinction inherent to
science education. While the general benefits of Al use are emphasized in the literature, the
fact that discipline-specific pedagogical applications are more pronounced in this study
constitutes the study's unique contribution.

The findings of this study, in which teachers expressed the view that AI-supported applications
increase students’ interest and motivation, align with previous research (Karacif, 2024; Arn &
Erkus, 2025). However, teachers’ critiques that this positive effect is not sufficiently reflected
in current assessment and evaluation systems warrant attention. This situation points to a
dimension that has been addressed only to a limited extent in the literature. In particular, the
inability to adequately measure the outcomes of Al-supported learning in exam-focused
education systems suggests a mismatch between pedagogical gains and assessment systems.
These findings reveal not only the impact of Al use but also how the education system limits
this impact.

Teachers’ experiences with the use of artificial intelligence indicate that this technology
contributes to the retention of learning. While this finding aligns with the view on cognitive
development outlined by Yang (2022), it is noteworthy that teachers tend to frame this
contribution primarily in the context of long-term learning. This suggests that artificial
intelligence influences not only short-term academic achievement but also the continuity of
learning, offering an alternative perspective to Al effects that the literature predominantly
evaluates based on success.

The study identified infrastructure deficiencies, a lack of time, and curriculum incompatibility
as the primary challenges that teachers face when using artificial intelligence. These findings
are consistent with previous studies (Eren et al., 2025; Colak-Yazic1 & Erkog, 2023). However,
the current study has more concretely demonstrated how these issues manifest in teachers’
daily classroom practices. This indicates that Al integration is not merely a technical issue; it
must be evaluated in conjunction with pedagogical, structural, and contextual factors. T
eachers have stated that the current curriculum is not sufficiently adapted to Al integration,
that class hours are limited, and that the exam-focused system restricts the scope of
application. In this context, teachers’ experiences reveal that the use of Al is shaped not only
by individual preferences but also by systemic conditions.
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The findings also indicate that teachers primarily use artificial intelligence for personal and
professional development rather than for in-class instruction. This aligns with findings in the
literature. For example, while Collie & Martin (2024) note that a significant portion of
teachers do not directly integrate artificial intelligence into their teaching processes,
Moorhouse (2024) has demonstrated that these technologies are used more frequently in
lesson planning and material preparation processes. However, Ar1 & Erkus (2025) state that
teachers consider the use of artificial intelligence necessary and that these technologies enrich
the learning environment. This contradictory situation indicates that despite teachers’ positive
attitudes toward Al, they face various structural and pedagogical limitations during the
implementation process. Consequently, the reflection of Al use in classroom practices depends
not only on teacher preference but also on systemic and pedagogical conditions.

On the other hand, it appears that teachers perceive their competence in integrating artificial
intelligence into education as limited. A study by Cheah, Lu, and Kim (2025) also indicates
that teachers do not feel sufficiently prepared in this regard. This situation demonstrates that
teachers need support to develop their artificial intelligence literacy and pedagogical
application skills. However, the fact that Al tools offer opportunities for data analysis, material
development, and personalized learning (Huang et al., 2021; Bilad et al., 2023; Fitria, 2021)
demonstrates that this technology holds significant opportunities for education. However, the
effective utilization of these opportunities is directly linked to how teachers contextualize
these tools within a pedagogical framework.

Studies within science education also underscore the importance of integrating artificial
intelligence. Park et al. (2023) emphasize the necessity of integrating artificial intelligence
with science content, while Powell & Courchesne (2024) note that generative Al tools can be
effective in lesson planning processes but that content must be critically evaluated by teachers.
Cooper (2023b), on the other hand, draws attention to the ethical dimensions of Al use. In this
context, the study demonstrates that teachers view Al as a pedagogical tool and adapt this
technology in accordance with their teaching approaches.

This study demonstrates that the use of artificial intelligence is not merely a technological
innovation but a multidimensional process shaped by teachers’ experiences, pedagogical
preferences, and the structural characteristics of the education system. In this regard, the study
offers an experience-based and contextual contribution to the literature on artificial
intelligence integration.

Recommendations

Based on the findings of this study and on science teachers’ experiences with generative Al-
supported teaching processes, the following recommendations have been developed. First,
teachers have found artificial intelligence to be an effective tool, particularly in concretizing
abstract concepts, increasing student engagement, and enhancing in-class interaction.
Accordingly, it is recommended that practice-based professional development initiatives be
expanded to support teachers in using Al tools consciously and strategically for pedagogical
purposes in their classroom practices.
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Teachers’ experiences indicate that the use of artificial intelligence increases student
engagement in the classroom, but current assessment systems do not adequately reflect this
learning outcome. Therefore, it would be beneficial to develop guidance and best practices to
support teachers' use of alternative assessment approaches in classroom assessment.

Teachers participating in the study reported challenges such as time constraints, insufficient
technical infrastructure, and incompatibility with the curriculum when using Al applications.
In this context, it is recommended that teachers be supported by Al applications that are
adaptable to current classroom conditions, practical, and accessible, and that professional
learning communities for sharing experiences be established.

Teachers’ experiences with the use of artificial intelligence indicate that this technology is
viewed as a tool that supports teaching rather than as a substitute for teachers. Therefore, it is
important to expand the availability of experience-based training programs that support
teachers in integrating Al tools into their pedagogical decision-making processes.

Because this study included a limited number of teachers, qualitative studies involving
teachers from different subject areas and varying levels of experience would contribute to a
deeper understanding of teachers’ experiences using artificial intelligence.
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Abstract

Purpose. This study compares Tiirkiye's Digital Ecosystem for Teacher Training (DETT/OGEDEP) Digital Teacher
Competencies Framework with three internationally established frameworks for teachers' digital competence, focusing on
structural and conceptual alignment and differentiation.

Method. A qualitative document analysis was conducted to systematically compare the DETT framework with
DigCompEdu (Redecker, 2017), the ISTE Standards for Educators (2024), and UNESCO's ICT Competency Framework
for Teachers (ICT-CFT v3.0; 2018). Deductive thematic coding was combined with matrix-based cross-walking across
eight analytical dimensions, using explicit coding units and full, partial, and indirect match criteria.

Findings. The DETT teacher digital competency framework aligns substantially with international frameworks in core
competency domains and pedagogical orientation. Its Awareness—Functionality—Actionability structure conceptualizes
teacher development as a context-sensitive, practice-oriented spiral, rather than a linear proficiency scale, aligning with
UNESCO's phased model and ISTE's role-based conception of teacher development. The DETT framework's distinctive
contribution lies in its explicit emphasis on sustainability, ethical responsibility, and the continuity of education during
emergencies as competency indicators, which are addressed only indirectly or peripherally in the international frameworks
reviewed.

Implications. This study provides a conceptual foundation for developing ecosystem-oriented and ethically grounded
approaches to digital teacher education. It also presents a policy model for integrating competency frameworks with
national education priorities. These implications arise from the DETT framework's distinctive focus on sustainability,
ethical responsibility, and continuity of education during emergencies, as well as its alignment with international
frameworks. Recommendations for instrument development and qualitative field research are also provided.

Keywords
digital teacher competency framework, comparative document analysis, DigCompEdu, ISTE Standards, UNESCO ICT-
CFT
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Introduction

Digital transformation represents a complex and multidimensional process that extends
beyond the mere integration of technological tools into classroom environments. In the
current era, characterized by artificial intelligence and digitalization, which have
fundamentally transformed educational structures, technology integration has emerged as a
critical competence for teachers (Arik Gilingdér & Saracoglu, 2025; Biiytk, 2025). This
competence is now closely associated with teachers’ professional identity, pedagogical
decision-making, and professional responsibilities. Consequently, teachers should be regarded
not only as users of digital tools, but as professionals who actively design and guide learning
processes.

Whilst various frameworks have been developed in the international literature to define
teachers’ digital competences, it is evident that these frameworks are largely grounded in
specific political, cultural and educational contexts. DigCompEdu, developed by the European
Commission, addresses teachers’ competences through a six-level progression framework
(Redecker, 2017); whilst the ISTE Standards for Educators define the teacher through roles
such as learner, leader, designer and facilitator (ISTE, 2024). UNESCO’s ICT Competency
Framework for Teachers (ICT-CFT v3.0), on the other hand, presents a phased structure that
links the use of technology to information society policies and system-level transformations
(UNESCO, 2018). Although these frameworks share a common theoretical basis, they differ
in terms of the areas of competence and teacher roles they emphasise (Mattar et al., 2022).

One of the most comprehensive initiatives aimed at restructuring teacher training processes in
the Turkish context around digital transformation is the Digital Ecosystem for Teacher
Training (DETT/OGEDEP) Project. The Digital Teacher Competencies Framework,
developed under the DETT project, addresses digital competence not as a mere list of
individual skills, but through a holistic ecosystem approach encompassing all components of
teacher education (MoNE, 2023). The fact that the framework encompasses areas such as
pedagogical alignment, digital content development and data-driven assessment, as well as
dimensions such as sustainability, ethical use and the continuity of education in exceptional
circumstances, can be seen as DETT’s effort to provide a local response to current global
debates.

The existing literature includes numerous quantitative studies and scale development research
focused on teachers’ digital competences (Fidan & Yelegen, 2022; Kdksal & Canli, 2024;
Dogan & Giinbatar, 2024). While these studies primarily describe teachers’ digital
competence levels and their associations with various variables, there remains a notable gap
in systematic comparisons between the theoretical structures of nationally developed
frameworks and international models. Although digital competences among teachers have
been measured in Tiirkiye, analyses that examine the structural positioning of the new
national framework relative to international benchmarks are limited. This study seeks to
address this gap by conducting a comparative analysis of the DETT digital competences
framework and international models, identifying areas of convergence and divergence through
document-based analysis. Specifically, the study investigates the relationship between
DETT’s cognitive-level structure—Awareness, Functionality, and Actionability—and level- or
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role-based international models to inform the theoretical foundations of teacher competence
policies.

Accordingly, the DETT Digital Teacher Competencies Framework is analyzed across four
analytical dimensions: (a) the structure of competency domains, enabling comparison of
scope and organizational logic; (b) the structure of cognitive levels, highlighting the
distinctiveness of developmental logic; (c) teacher roles and pedagogical orientation,
facilitating assessment of pedagogical depth from TPACK and ISTE perspectives; and (d) the
dimensions of ethics, sustainability, and emergency or exceptional situations, which represent
DETT’s most significant unique contributions. The research is guided by the following
questions:

e In what respects do DETT’s competence areas overlap with, and in what respects do
they diverge from, the DigCompEdu, ISTE and UNESCO ICT-CFT frameworks?

e How does DETT’s cognitive-level structure of Awareness—Functionality—Actionability
relate to level- and stage-based international models?

e How are teachers’ roles and pedagogical orientation within DETT positioned from the
perspectives of ISTE and TPACK?

e In what respects does DETT’s approach to the dimensions of ethics, sustainability and
emergency/exceptional circumstances differ from international frameworks?

Theoretical and Conceptual Framework

This section establishes the conceptual and theoretical foundation of the comparative analysis
along three axes. First, it reviews the development of the concept of digital teacher
competence in the literature and the principal approaches to it. Second, it examines the
structural characteristics of the DigCompEdu, ISTE Standards, and UNESCO ICT-CFT
frameworks, which serve as points of comparison in the study. Third, it discusses the digital
transformation process in Tiirkiye and the role of the DETT Project within this context.
Collectively, these three axes form the conceptual framework guiding the study’s four key
research questions.

Digital Teacher Competence: Conceptual Foundations

The increasingly intensive integration of digital technologies into educational processes has
shifted the debate on teacher competencies beyond the mere ability to use information and
communication technologies (ICT); it has paved the way for a more comprehensive,
multidimensional conceptual framework. In this context, the concept of ‘digital competence’,
which features prominently in the literature, is regarded as a holistic framework that goes
beyond mastery of technical tools to encompass the safe, critical and ethical use of digital
technologies in the processes of learning, working and participating in social life (Ferrari,
2012; Redecker, 2017).

The concept of ‘digital literacy’, which was widely used before ‘digital competence’ in the
conceptual development process, has largely focused on basic technical skills and the ability
to read and write in a digital environment. However, rising expectations within the
educational context have revealed that this narrow framework is insufficient; there is a need
for a more comprehensive understanding that encompasses the use of digital technologies for
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pedagogical purposes, in accordance with ethical principles and with critical awareness.
Ferrari (2012), emphasising this shift, approaches digital competence from a lifelong learning
perspective and places the individual’s capacity to adapt to the changing digital ecosystem at
the centre.

The Ferrari (2012) report, prepared for the European Commission and recognised as one of
the key reference sources in the field of digital competence, has structured digital competence
around five core dimensions. Within this framework, accessing and managing information,
digital communication and interaction, content creation and respect for copyright, digital
security, and problem-solving skills are addressed holistically. This framework not only
defines individuals’ roles as active citizens in the digital world but also provides a theoretical
basis for teachers’ transition into their professional roles.

The concept of digital competence, when considered within a framework specific to the
teaching profession, has been clarified by the DigCompEdu model developed by Redecker
(2017). DigCompEdu defines digital competence not merely in terms of individual
technology skills, but within the context of a teacher’s professional responsibilities and
pedagogical roles. In this approach, digital competence encompasses dimensions such as a
teacher’s capacity to collaborate with colleagues and pursue continuous professional
development, the ability to use digital technologies effectively in the design of learning and
teaching processes, and the competence to guide learners in developing their own digital
competence. Thus, technology is not positioned as an end in itself at the centre of pedagogy,
but rather as a tool that supports pedagogical objectives.

Another distinctive feature of DigCompEdu is that it treats digital competence as a
developmental process rather than a binary ‘have/have-not’ state. Within the framework,
teacher competences are defined within a progressive developmental structure ranging from
entry level to advanced expertise (Redecker, 2017). This developmental approach positions
teachers not merely as practitioners capable of using technology in the digital transformation
process, but also as agents who spearhead pedagogical innovation and steer the
transformation. This theoretical perspective can also be regarded as one of the key sources of
inspiration for the ‘Awareness — Functionality — Actionability’ cognitive-level framework
adopted within the DETT digital competencies framework.

International Frameworks for Teachers' Digital Competence

International frameworks defining digital teacher competences differ from one another in
terms of how they approach digital transformation, the roles they attribute to teachers, and
how these competences are structured developmentally. Whilst some of these frameworks
offer subject-based models centred on the teacher’s professional development, others are
structured around pedagogical roles or policy-focused, phased approaches (Nguyen & Habok,
2023). In this study, three key frameworks that are most widely accepted in the international
literature have been taken as a basis to contextualise the digital teacher competences
developed within the DETT project: DigCompEdu, the ISTE Standards for Educators, and the
UNESCO ICT Competency Framework for Teachers.

These three frameworks—which approach teacher development through Ilevel-based
(DigCompEdu), role-based (ISTE) and stage/system-based (UNESCO) logics, respectively—
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provide a complementary basis for comparison against which to assess the structural
positioning of DETT. To enhance the readability of the comparison, the key structural features
of the four frameworks are presented in Table 1.

Table 1
An Overview of the Structure of the Qualifications Frameworks under Review
Framework Developer / Structural Unit Development Logic Teacher Role
Year Approach
DETT MOoNE /2023 Three main areas of ~ Awareness— From practitioner to
competence and sub-  Functionality— change leader
indicators Actionability (spiral)
DigCompEdu  European Six areas of A1-C2 (six levels) Competent user and
Commission  competence, 22 pedagogical guide
(JRC)/2017  competencies
ISTE ISTE /2024 Seven teacher roles No levels; role-based Learner, leader,
Standards citizen, collaborator,
designer, facilitator,
analyst
UNESCO UNESCO / Six areas X three- Acquisition of Practitioner and
ICT-CFT 2018 (v3.0) stage matrix knowledge — deepening  system developer
of knowledge —

knowledge creation

The structural characteristics and developmental rationales of international frameworks for
teachers' digital competence, as summarized in Table 1, demonstrate that each framework
conceptualizes the teacher’s role within the digital education ecosystem from a distinct
pedagogical perspective. Understanding the structure of these internationally recognized
standards (DigCompEdu, ISTE Standards, and UNESCO ICT-CFT) is essential for finding
the theoretical foundation of the digital competence framework and its unique position within
the national context. These global models, discussed in detail below, provide both a
descriptive background for the study and serve as key reference points for analytically
examining the pedagogical depth, developmental approach, and unique contributions of
DETT to the Turkish context.

DigCompEdu, developed by the European Commission’s Joint Research Centre (JRC), is
one of the most comprehensive models addressing educators’ digital competences within a
systematic and developmental framework (Redecker, 2017). This framework does not limit
teachers’ digital competence to the use of technology in the classroom alone; it offers a
holistic approach that also encompasses areas such as professional interactions, digital
resource management and the responsibility to support pupils’ digital competence.

DigCompEdu comprises a total of twenty-two competences structured around six core
competence areas. These areas are grouped under the headings of professional commitment,
digital resources, teaching and learning processes, assessment, empowering learners, and
facilitating learners’ digital competences. The framework addresses teacher development
within a six-stage progression ranging from entry level to advanced expertise; this structure,
progressing from level A1 (Explorer) to level C2 (Pioneer), emphasizes that competencies are
a process that deepens over time (Redecker, 2017). With its subject-based structure and
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developmental approach, DigCompEdu provides a strong theoretical foundation for the
structural logic also adopted by the DETT digital competences framework.

The standards for educators developed by the International Society for Technology in
Education (ISTE) approach digital literacy from a perspective grounded in teachers’ roles
rather than specific lists of skills (ISTE, 2024). In this approach, the teacher is positioned not
merely as a practitioner who uses technology, but as an active agent who redesigns learning
environments using digital tools and guides the pedagogical process.

The standards for educators developed by ISTE position the teacher within the framework of
the roles of learner, leader, citizen, collaborator, designer, facilitator and analyst (ISTE, 2024).
Through these roles, the teacher’s responsibilities in the digital age, their pedagogical vision
and leadership capacity are brought to the fore. In particular, the roles of ‘designer’ and
‘leader’ are noteworthy in that they emphasise the teacher’s potential to transform learning
experiences through digital technologies. In this respect, the ISTE standards provide an
important point of reference for a comparative analysis of the understanding of the teacher’s
role as addressed within the DETT digital competences framework.

The ICT Competency Framework for Teachers (ICT-CFT v3.0), developed by UNESCO,
adopts an approach that takes digital competencies beyond individual professional
development and links them to education policies, social transformation and the objectives of
the information society (UNESCO, 2018). This framework distinguishes itself from other
models by addressing teachers’ competences within the context of national development
strategies and the sustainable development goals.

The UNESCO ICT-CFT framework presents a matrix structured around the intersection of
three stages of development and six areas of application. The areas of ICT in education,
curriculum and assessment, pedagogy, the application of digital skills, organisation and
management, and professional learning are addressed in conjunction with the stages of
knowledge acquisition, knowledge deepening and knowledge creation (UNESCO, 2018). This
framework defines teacher development not as a linear increase in competence, but as a
process oriented towards pedagogical deepening and knowledge production. UNESCO’s
three-stage approach demonstrates a strong theoretical alignment with the ‘Awareness —
Functionality — Actionability’ spiral structure adopted within the DETT digital competence
framework.

In this study, the Technological Pedagogical Content Knowledge (TPACK) model was used
as an analytical framework to holistically analyse the pedagogical, technological and content
knowledge dimensions of digital teacher competences. The TPACK model, developed by
Mishra & Koehler (2006), emphasizes that effective technology integration requires not only
mastery of technological tools, but also an understanding of the interplay between technology,
pedagogy and subject matter knowledge, and the ability to reflect this interplay in teaching
processes.

In this context, TPACK has been used as a conceptual reference point to identify which areas
of knowledge the digital teacher competence frameworks examined in this study prioritise.
During the analysis, the study examined whether the competence indicators focused solely on
technological knowledge (TK) or reached the level of technological pedagogical knowledge
(TPK), which integrates technology with pedagogical strategies. This enabled an assessment
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of whether digital competences were limited to the superficial tool use, or whether they
offered pedagogical depth integrated with instructional design and learning processes.

The TPACK framework also allows for illustrating how the digital teacher competences
developed under the DETT project are situated at the intersection of the pedagogical and
technological domains, compared with those of international frameworks. In particular, the
analysis of competences situated on the pedagogy—technology axis provides a functional basis
for determining whether DETT treats the teacher not merely as a practitioner who uses
technology, but as a pedagogical actor who redesigns learning processes using digital tools.

The Turkish Context and the DETT Digital Competence Framework

Digital transformation in education in Tiirkiye was initially shaped by measures focused on
hardware and infrastructure; initiatives such as the FATIH Project, in particular, aimed to
enhance schools’ technological equipment and equip pupils with basic technology skills.
However, the literature highlights that, despite such hardware-focused infrastructure projects,
there has long been a lack of an independent, standardised framework specific to national
needs that defines teachers’ digital competences in Tiirkiye (Arik Giingér & Saragoglu, 2025;
TEDMEM, 2021; Ucgel et al., 2025). Indeed, the Eurydice (2019) report, which examined 43
education systems based on data from the 2018/19 academic year, shows that in
approximately two-thirds of FEuropean education systems, teacher-specific digital
competences are defined as core competences within teacher competence frameworks; whilst
in approximately half of them, there are high-level regulations or recommendations regarding
the inclusion of these competences in pre-service teacher education. In contrast, in Tiirkiye, it
is evident that the teacher competence framework in place during the relevant period did not
explicitly define digital competences. At present, these skills are addressed only in general
terms in the General Competencies for the Teaching Profession document; no standalone
digital competence framework with pedagogical depth has been presented (Ergiill & Tasar,
2023). This theoretical gap in the literature, coupled with the absence of a comprehensive
self-assessment tool specific to the national context, has led researchers to adopt global
models such as DigCompEdu and adapt these frameworks to the Turkish context (Cebi &
Reisoglu, 2022; Toker et al., 2021). The DETT project, recently launched to address this
policy gap, presents a new and national teaching paradigm that prioritises pedagogical action
and centres on a skills-based, values-oriented and sustainable understanding of digital
competence (MoNE, 2023). The DETT Digital Teacher Competencies Framework is
structured under three main competency areas: (1) Digital Literacy, (2) Digital Technologies
in Learning and Teaching, and (3) Inclusive, Sustainable and Ethical Use. These main areas
encompass a wide range of competencies and sub-indicators, including information literacy,
data literacy, and the creation and sharing of digital content; planning the learning and
teaching process, as well as assessment and evaluation; and ethical and responsible use,
personal data security, accessibility and inclusivity (MoNE, 2023).

The Tiirkiye Century Education Model positions digitalization within a holistic approach to
education based on skills, values and literacy. In the Common Text, digital literacy, data
literacy and sustainability literacy are addressed as cross-curricular components; the design of
learning environments, the structuring of assessment processes and the support for teachers’
professional development are highlighted as key areas of application within this framework
(MoNE, 2025a). This holistic approach points to a new professional understanding that
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requires teachers to consider their digital, pedagogical and values-based competences
together. Indeed, Efe (2024) notes that the Maarif Model aims to equip students with the skills
required by the modern age by emphasising the dimensions of digital literacy, sustainability
and a values-based approach. According to Biiyiikk (2025), artificial intelligence and
digitalization are transforming not only the methods and tools of education but also the
teacher’s identity, learning designs and pedagogical decision-making processes. In this
context, technology integration is moving beyond being merely a technical competence for
teachers; it is becoming a transformative element at the heart of professional identity,
pedagogical design and understanding of teaching.

A distinguishing feature that aligns DETT with international frameworks is its adoption of a
three-tiered cognitive framework: Awareness—Functionality—Actionability. The Awareness
level involves the teacher’s recognition of the potential of digital technologies in education
and the development of a foundational understanding of their pedagogical applications. The
Functionality level encompasses the teacher’s capacity to purposefully and effectively
integrate digital technologies into teaching and learning processes. The Actionability level
positions the teacher as an agent who develops innovative teaching practices using digital
technologies, mentors colleagues, and assumes responsibility in digital transformation
initiatives (MoNE, 2023). This framework conceptualizes teacher competence as a dynamic
developmental process rather than a linear progression of levels, emphasizing practical
application and professional action.

One of the distinctive features of DETT is that it addresses topics such as sustainability and
the continuity of education in crisis situations, which are often represented only indirectly in
international frameworks, through explicit competence indicators. In particular, the topics of
‘Sustainability’ and ‘Continuity of Education in Emergency and Exceptional Circumstances’
demonstrate that digital competences are linked not only to the effective use of technology but
also to environmental responsibility, systems thinking and pedagogical resilience (MoNE,
2023). Digital strategies aimed at reducing the carbon footprint, sustainable content design,
accessible learning environments and flexible pedagogical practices that ensure the continuity
of teaching in times of crisis are transforming DETT into a national model that draws on local
needs whilst remaining aligned with global trends.

New Trends in Digital Competencies: Sustainability, Ethics and Artificial Intelligence

The integration of digital technologies into educational processes does not merely mean a
diversification of teaching tools; it also redefines teachers’ pedagogical decision-making
processes, professional responsibilities and ethical stances. In the current literature, digital
teacher competence is considered to go beyond the mere use of technical tools; it is addressed
in conjunction with the dimensions of digital technologies relating to learning design, data
usage, inclusivity, ethical responsibility, artificial intelligence literacy and sustainability
(Ferrari, 2012; Mattar et al., 2022; Redecker, 2017). Consequently, teachers’ digital
competences are linked not only to their ability to use technology, but also to their capacity to
assess the pedagogical, social and environmental implications of technology.

This trend has also broadened the scope of teacher competence frameworks. DigCompEdu
conceptualizes digital competence through domains including professional engagement,
digital resource use, teaching and learning practices, assessment, learner empowerment, and
the facilitation of students’ digital competence (Redecker, 2017). In contrast, the ISTE
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standards characterize teachers by distinct professional roles—such as learner, leader, citizen,
collaborator, designer, facilitator and analyst (ISTE, 2024). UNESCO’s ICT-CFT, on the other
hand, links teachers’ digital competences to system-level components such as education
policies, curriculum, pedagogy, digital skills, school management and professional learning
(UNESCO, 2018). These frameworks demonstrate that teachers’ digital competence is now
viewed not merely as an individual skill, but as a multidimensional field encompassing
institutional, ethical and social responsibilities.

In the early stages of digital competence frameworks, the ethical and security dimensions
were largely addressed through topics such as the protection of personal data, compliance
with copyright, safe internet use and cyber security (Ferrari, 2012). However, as digital
technologies in education have increasingly begun to operate through more complex, data-
driven and algorithmic structures, the scope of ethical competences has expanded. In current
discussions, ethical digital competence is assessed alongside issues such as digital citizenship,
data justice, algorithmic bias, privacy, accessibility, inclusivity and rights-based use of
technology (Villar-Onrubia et al., 2022).

In particular, the widespread adoption of generative artificial intelligence technologies in
educational settings has made teachers’ ethical responsibilities more complex. Automated
content generation, the processing of student data, algorithmic decision-making mechanisms,
and debates surrounding copyright and academic integrity require teachers to be not merely
individuals capable of using digital tools, but also pedagogical guides who can critically
evaluate these tools (Mattar et al., 2022). In this context, ethical digital competence is not
limited to the teacher’s knowledge of the rules; it also encompasses the ability to make ethical
decisions during instructional design, student guidance, assessment, and the use of digital
content.

The DETT digital competences framework holistically addresses dimensions such as data
privacy, secure digital learning environments, responsible use of technology, accessibility and
inclusivity under the ‘Inclusive, Sustainable and Ethical Use’ domain (MoNE, 2023). This
framework positions ethical competences not as a passive area of knowledge, but as a
practical professional responsibility that must be reflected in teachers’ pedagogical decision-
making processes. In this respect, DETT assesses ethical and safe use not merely in the
context of risk avoidance, but within the framework of the responsibility to create digital
learning environments that are trustworthy, fair, inclusive and respectful of learners’ rights.

One of the current trends in the field of digital competences is the incorporation of the
environmental impacts of digitalization and the sustainability dimension into competence
frameworks. Whilst digital technologies offer significant opportunities in terms of access,
flexibility and content diversity in education, they also entail environmental consequences
such as energy consumption, data storage, device production, electronic waste and carbon
footprint. For this reason, digital transformation must be addressed not only as a pedagogical
and technological issue, but also as an ecological one. Developed by the European Union,
GreenComp defines sustainability as a competence area linked to individuals’ values, systems
thinking, future literacy and capacity for action (Bianchi et al., 2022). The GreenComp
approach envisages learners and educators addressing sustainability issues not as isolated and
superficial problems, but within the context of complex systems. This perspective requires
that, when using digital technologies in education, criteria such as environmental impact,

32


https://doi.org/10.59455/qietp.61

Qualitative Inquiry in Education: Theory & Practice / QIETP
June 2026, Volume 4, Issue 1, 24-54
https://doi.org/10.59455/qietp.61

ethical responsibility and long-term sustainability are taken into account, alongside measures
of efficiency and access.

It is noteworthy that DETT has structured the heading ‘Sustainability’ as a separate
competency dimension. Within this framework, teachers are expected to be able to evaluate
digital and traditional teaching approaches in the context of carbon footprints, develop
strategies to reduce environmental impact, and design sustainable educational content based
on systems thinking (MoNE, 2023). Thus, the teacher is positioned not merely as a
practitioner who uses digital tools effectively, but also as an educational actor who takes the
environmental consequences of digitalization into account within the pedagogical design
process. In this respect, DETT makes the sustainability dimension—which is represented
more indirectly in international frameworks such as DigCompEdu, ISTE and UNESCO ICT-
CFT—more visible within the national context. This demonstrates that the framework aims
not only to ensure alignment with existing digital competence standards but also to develop an
approach that takes into account the future ethical and ecological consequences of digital
transformation.

The widespread adoption of generative Al tools has ushered in a new era in discussions on
digital teacher competence. Al literacy requires teachers not only to be able to use Al tools,
but also to critically evaluate the underlying logic, limitations, data-driven operations,
potential biases and pedagogical implications of these tools. Whilst DigComp 2.2 is not a
framework specific to teachers, it provides up-to-date examples of the knowledge, skills and
attitudes necessary for individuals to interact with Al-supported systems in a safe, critical and
informed manner (Vuorikari et al., 2022). In this respect, DigComp 2.2 can be regarded as a
complementary resource that supports the fundamental conceptual foundation of teachers’ Al
literacy.

In addition, the Al Competency Framework for Teachers, published by UNESCO, structures
the competencies teachers require in the age of artificial intelligence around a human-centred
approach, Al ethics, the fundamentals and applications of AI, Al pedagogy, and the Al
dimensions of professional learning (Miao & Cukurova, 2024). This framework emphasizes
that teachers should evaluate artificial intelligence not merely as a tool for increasing
productivity, but in accordance with the principles of human rights, teacher autonomy, student
privacy, inclusivity and pedagogical meaningfulness. This approach demonstrates that the
current focus of digital teacher competencies has expanded from technical usage skills
towards ethical and pedagogical judgement.

On the other hand, the section on ‘Continuity of Education in Emergencies/Exceptional
Circumstances’ within the DETT framework of digital competences highlights the dimensions
of pedagogical flexibility and resilience in times of crisis. It has been demonstrated that
teachers’ levels of digital competence play a decisive role in ensuring the continuity of
learning processes during emergencies (Trust & Whalen, 2020). In this context, the
“Actionability” level of DETT positions the teacher not merely as a practitioner using
artificial intelligence tools, but as an actor who manages the pedagogical potential of these
tools within an ethical framework and leads the continuity of the education system during
crises (MoNE, 2023).

In line with this theoretical framework, this study examines the DETT Digital Teacher
Competencies Framework through a comparative document analysis approach, comparing it
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with DigCompEdu, the ISTE Standards for Educators and UNESCO’s ICT-CFT. This
comparison aims to highlight the areas where DETT aligns with international frameworks, the
points at which it has developed unique emphases stemming from the national context, and
how it contributes to discussions on digital teacher competence in terms of ethics,
sustainability, artificial intelligence literacy and pedagogical resilience.

Methodology

This section provides a detailed explanation of the research design, the selection criteria for
the documents examined, the data analysis process, and the study’s validity and reliability
strategies.

Research Design

This study was conducted using the document analysis design, one of the qualitative research
approaches. Document analysis is an established qualitative method involving the systematic
examination and interpretation of written materials relating to the phenomenon under
investigation (Bowen, 2009; Yildirim & Simsek, 2016). The method requires not only the
reading of documents but also their systematic selection, coding, category development and
traceability of evidence (Yin, 2018). In the present study, the analysis process was structured
as a comparative examination focused on identifying the overlapping, divergent and
distinctive aspects of digital teacher competence frameworks developed within different
socio-cultural and political contexts. This approach enables the systematic unpacking of
policy documents and competence frameworks within the framework of their theoretical
foundations.

During the document analysis process, the researcher systematically reviewed relevant and
up-to-date sources in line with the research objective; carefully examined each document,
noting information relevant to the research questions; and carried out comparative evaluations
based on these notes (Cepni, 2009). In this context, the concept of digital teacher competences
has been examined in terms of the structural and conceptual relationships between the DETT
framework—a national model—and international competence frameworks. This comparative
analysis, adopted in the study, is a widely used analytical approach in the literature for
analysing policy documents and competence frameworks relating to digital teacher
competences, and has been assessed as consistent with the study’s objective.

Documents Reviewed and Selection Criteria

The data sources for this study consist of a national framework defining teachers’ digital
competences and three internationally recognised competence frameworks. Four criteria were
used as the basis for selecting the documents: (a) being a framework for teachers’/educators’
digital competence directly related to the focus of the study; (b) having been published by an
official body and being publicly available; (c) possessing international legitimacy and a high
level of widespread use/citation; (d) representing different theoretical approaches. In this
context, DigCompEdu (level-based), ISTE (role-based) and UNESCO ICT-CFT (stage- and
system-based) were included in the analysis as they represent different development logics.
DETT, on the other hand, serves as the central unit of analysis in this study as it is a national
framework developed within the Turkish context.

Accordingly, the documents examined are as follows:
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e DETT Digital Teacher Competence Framework (2023): The national competence
framework developed by the Ministry of National Education, which forms the focus of
this research (MoNE, 2023).

e DigCompEdu (2017): A framework published by the European Commission that
defines teachers’ digital competences across six levels (Redecker, 2017).

o ISTE Standards for Educators v4.02 (2024): International standards defining teachers
through their pedagogical roles (ISTE, 2024).

e UNESCO ICT Competency Framework for Teachers — v3.0 (2018): A global
framework linking the use of technology to information society policies (UNESCO,
2018).

The analysis includes the current official version of each document; promotional brochures,
presentation materials and unofficial translations have been excluded.

Regarding the transparency of the versions and the scope of the frameworks examined in
relation to teachers’ digital competences, two points are explained as follows. Firstly, the
ISTE Standards for Educators have adopted an annual update approach from 2024 onwards;
this study is based on ISTE Standards 2024 (v4.02), which was the most recent official
version available at the time the analysis was conducted. In this update, it is evident that the
topics of ethical use, critical evaluation of online resources and digital literacy, particularly in
the context of artificial intelligence, are highlighted more prominently across all teaching
roles (ISTE, 2024). Secondly, teacher digital competence frameworks developed by other
organisations (e.g. UNICEF) have been excluded from the scope of this study, as the review
was limited to documents representing three distinct theoretical frameworks: level-based
(DigCompEdu), role-based (ISTE) and stage-based (UNESCO). It is recommended that
additional frameworks—whether falling outside these rationales or overlapping with them
significantly—be included in future analyses.

The Theoretical Basis of the Unit of Analysis and Analysis Categories

In this study, the areas of competence, sub-indicators and performance definitions within each
competence framework were taken as the unit of analysis. The documents were examined not
only at the heading level, but also by taking into account the explanatory statements and
practice-oriented expectations set out under each competence. The categories used in the
analysis are based on widely accepted theoretical works in the literature on digital competence
(Ferrari, 2012; Redecker, 2017). The coding guide, created to ensure the traceability of the
coding process, is presented in Table 2.
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Main Code

Scope / Definition

Theoretical Basis

Pedagogical adaptation and
integration

The use of technology for pedagogical
purposes in teaching and learning
processes

Redecker (2017); Mishra &
Koehler (2006)

Digital resource and content

The selection, production, sharing and

Ferrari (2012); Redecker

management copyright awareness of digital content (2017)
Assessment and the use of Data-driven assessment and feedback Redecker (2017)
data strategies

Learner empowerment and  Differentiation, accessibility and learner-  Redecker (2017);
inclusivity centredness UNESCO (2018)

Ethical and safe use / digital
citizenship

Data privacy, responsible use and critical
digital literacy

Ferrari (2012); Villar-
Onrubia et al. (2022)

Sustainability and systems
thinking

Environmental impact, carbon footprint
and sustainable design

Bianchi et al. (2022)

Professional development
and leadership

Collaboration, continuous professional
development and leadership in
transformation

Redecker (2017); ISTE
(2024)

In the analysis of the research data, the qualitative data analysis techniques of deductive
thematic analysis and matrix-based comparative analysis were used in combination. This
approach aims to demonstrate that the findings from the document analysis were generated
systematically in line with a theoretical framework. The coding and analysis process was
carried out following a four-stage cyclical structure, in which the stages complemented one
another and could be revisited with feedback as needed. This process is visualised in the Data
Analysis Cycle presented in Figure 1, and the four stages comprising the process are

explained below in order.

Figure 1

The cyclical structure of the data analysis and coding process used in document analysis
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1.

3.

4.

Development of the Coding Guide (Deductive Coding). The analysis process was
initiated using a coding guide developed on the basis of the models proposed by
Ferrari (2012) and Redecker (2017), which are widely accepted in the literature on
digital competence. This guide includes key codes such as pedagogical alignment,
assessment, learner empowerment, ethical use and digital citizenship. The competence
indicators within the DETT digital competence framework were analysed by
classifying them under these theoretical codes.

Cross-Walking Analysis. Each competence indicator within the DETT digital
competences framework was compared side-by-side with its counterparts in the
DigCompEdu, ISTE and UNESCO documents using a matrix-based comparative
analysis method. In this process, the ‘mapping and synthesis’ approach, commonly
used in the analysis of competence frameworks, was adopted; the conceptual
relationships between the existing frameworks were systematically identified (Caena
& Redecker, 2019). During the analysis phase, consideration was given not only to
superficial conceptual similarities but also to the semantic relationships among the
teacher behaviours, cognitive levels and the pedagogical aims targeted by the
indicators (Mattar et al., 2022).

Harmonisation (Alignment) of Cognitive Levels. The cognitive-level structure of
DETT, defined as Awareness—Functionality—Actionability, has been mapped against
DigCompEdu’s A1-C2 scale and UNESCO’s three-stage ICT-CFT model. In this
process, the cognitive levels of the indicators were determined based on the action
verbs used in the competence statements (e.g. recognises, applies, designs, leads).
Identification of Emergent Themes (Inductive Emerging Themes). In addition to
deductive coding, new themes were developed using an inductive approach for areas
such as sustainability, carbon footprint and emergency pedagogy which, whilst not
directly covered by the predefined codes, were strongly emphasised in the DETT
document. This stage ensured that the original contributions of the DETT digital
competences framework to the international literature were highlighted.

The strength of the pairings is based on clear criteria designed to limit subjective assessment;
these criteria are detailed in Table 3. Microsoft Excel was used for coding and creating of the
comparison matrices.

Table 3

Matching Power Classification Criteria

Match Level Criterion

Exact match The relevant competence is defined clearly and with a similar scope in both
frameworks.

Partial match The competence features in both frameworks; however, the scope, emphasis, or

cognitive level differs.

Indirect match The competence is explicitly stated in one framework, whilst in the other it is

implicitly included under a different heading.

No match The competence is defined in only one framework; there is no direct equivalent

in the other.
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The four-category classification presented in Table 3 aims to provide a transparent framework
for the researcher’s decisions whilst preserving the interpretative nature of document analysis.
Whilst a perfect match is regarded as the strongest indicator of theoretical alignment between
frameworks, partial and indirect matches reveal how competencies are reinterpreted across
different contexts. The ‘no match’ category, meanwhile, plays a decisive role in identifying
the areas where DETT makes an original contribution compared to international frameworks.
Thus, the points of overlap and divergence between the frameworks can be analysed not only
in terms of conceptual similarity but also in terms of emphasis, scope, and pedagogical
context.

Validity, Reliability, and Ethics

Multiple strategies were employed to ensure the credibility of the research. The use of only
official, open-access, and up-to-date documents has strengthened the confirmability and
transferability of the findings. To ensure the reliability of coding and comparative analysis,
expert review and inter-coder consistency strategies were applied; the coding guide, thematic
structure, and mapping matrices were independently reviewed by two expert academics. Inter-
coder consistency was calculated using the formula proposed by Miles & Huberman (1994)
[Reliability = Agreement / (Agreement + Disagreement)]. In this context, the competence
indicators constituting the unit of analysis were coded independently by both coders; units
exhibiting agreement and disagreement were identified separately. Units where disagreement
was identified were re-evaluated between the coders and finalised through consensus. The
calculations revealed that the inter-coder agreement rate was over 90 %. Furthermore, the
coding steps, cross-tabulation matrices and thematic mappings were documented in detail.

The researcher serves as the primary instrument in document analysis, selecting, coding, and
interpreting the documents; consequently, particular care has been taken to ensure that
interpretations are grounded in the documents and that the traceability of evidence is
maintained. As the study examines only publicly available official documents, it does not
involve human or animal participants and does not require ethics committee approval;
however, the accurate and complete representation of the source documents has been adopted
as a fundamental ethical responsibility of the study.

Findings

This section presents a comparison of the DETT digital competencies framework with the
DigCompEdu, ISTE, and UNESCO ICT-CFT documents across competency areas, cognitive
levels, teacher roles, and specific themes. Findings are first introduced as document-based
evidence, followed by a comparative analysis of the frameworks' similarities and differences.
Pedagogical and policy implications are addressed in the subsequent Discussion and
Conclusions sections. Table 4 provides a comprehensive overview of the comparison, while
Table 5 presents the TPACK-based analysis. Furthermore, the dimension of assessment and
data use is examined under a separate subheading as an in-depth extension of the comparison
of competency domains.
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Comparison of the DETT Digital Teacher Competency Framework with International

Competency Frameworks

Analysis Dimension

DETT
(MoNE, 2023)

DigCompEdu
(2017)

ISTE (2024)

UNESCO ICT-
CFT (2018)

Structure of Competency

A holistic ecosystem
structure under three

Six domains
defining teachers’

A structure based
on teacher roles

Six competency
areas related to

main competency professional and rather than education
Areas . .. .
areas pedagogical digital subject areas systems
competencies
Cognitive/Developmental ~ Awareness — A1-C2 levels (a No level Knowledge
Level Approach Functionality — level structure based definition; a role- acquisition —
Actionability (a spiral on individual based approach  Knowledge
structure focused on  competency to development  deepening —
application and development) Knowledge
leadership) creation
Understanding the A teacher profile Proficient user and  Learner, leader, Teachers as

Teacher’s Role evolving from pedagogical guide  citizen, practitioners and
practitioner to collaborator, system
transformation leader designer, developers

facilitator,
analyst
Pedagogical Orientation Pedagogy-centred; Strong emphasis on Learning design Focused on

technology serves
pedagogical purposes

pedagogical
integration

and teacher
leadership take
centre stage

pedagogy, policy,
and the system
level

Assessment and Data Use

Process-oriented
assessment and data-
driven decision-
making

Assessment and
feedback as a

Indirect
emphasis, related

separate competency to teacher

arca

decisions

Monitoring and
evaluation at the
system level

Ethics and Digital Safety

Clearly defined
competency within the
main area

Addressed within
the framework of
digital citizenship

Digital

Addressed at the

citizenship within policy and

the scope of the
teacher’s role

governance levels

Sustainability

Clearly highlighted
sub-competency /

No distinct
competency area

Indirect and
limited emphasis

Indirect and
system-focused

indicator approach
Education in Emergencies Indicator defined No distinct structure Addressed Addressed in the
and Exceptional under sustainability indirectly context of crises
Circumstances and system
resilience

Table 4 presents a comparative analysis of the DETT Digital Teacher Competencies
Framework alongside DigCompEdu (Redecker, 2017), ISTE (2024), and UNESCO ICT-CFT
(UNESCO, 2018) across eight analytical dimensions. These dimensions include the structure
of competency areas, the cognitive/developmental level approach, the understanding of the
teacher’s role, pedagogical orientation, assessment and data use, ethics and digital safety,
sustainability, and the continuity of education during emergencies and extraordinary
circumstances. A detailed comparison of each dimension and the points of overlap and
divergence between the frameworks is addressed in the subheadings below.
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Comparison of Competency Areas

The comparative analysis presented in Table 4 shows that the digital teacher competency
areas defined within the DETT largely align with the DigCompEdu, ISTE, and UNESCO
ICT-CFT frameworks; however, this overlap takes the form of an adaptation restructured
according to the needs of the national context rather than a direct transposition. The DETT
digital competency framework preserves the pedagogical, technological, and professional
competency dimensions highlighted in international models while repositioning these areas
within a holistic “ecosystem” framework.

Within the DigCompEdu framework, teacher competencies are structured under six main
areas, which encompass the dimensions of the teacher’s professional interaction, use of digital
resources, teaching-learning processes, assessment and evaluation, empowerment of learners,
and the development of students’ digital competencies. Upon examining DETT’s competency
areas, it is evident that this framework largely aligns with the conceptual framework of
DigCompEdu; however, the focus on “students’ digital competencies” is addressed in DETT
primarily through the teacher’s pedagogical responsibility and role as a designer. In this
regard, DETT defines the teacher not merely as a facilitator supporting students’ digital skills,
but as an active agent who transforms learning environments.

The ISTE Standards, on the other hand, offer a framework that focuses on teacher roles rather
than competency areas. This approach, which defines the teacher through the roles of “learner,
leader, citizen, collaborator, designer, facilitator and analyst,” establishes a framework with a
strong pedagogical orientation. Although DETT does not use role-based language within its
digital competencies framework, it is evident that an approach aligned with ISTE’s
understanding of the teacher as a designer and leader has been adopted, particularly in the
areas of “Learning and Teaching Processes” and “Professional Development and Interaction.”
This indicates that, although DETT does not use a role-based classification, it implicitly
incorporates teacher roles into the competency areas.

The UNESCO ICT-CFT framework offers a structure that links digital competencies more
closely to educational policies and system-level goals. This model, which progresses through
the stages of knowledge acquisition, knowledge deepening, and knowledge creation,
emphasizes the contribution of technology use to the education system rather than the
individual competencies of teachers. In this regard, DETT’s competency areas offer a more
micro-level and teacher-centred structure compared to the UNESCO framework; however,
they demonstrate an approach that opens the door to systemic thinking, particularly in the
areas of “Data Management and Assessment” and “Inclusive, Ethical, and Sustainable Use.”

One of the most notable differences that sets DETT apart from international digital
competency frameworks is that it highlights the “Inclusive, Ethical, and Sustainable Use”
dimension not as a separate or independent main area, but as sub-competencies clearly
defined within the main competency areas. While the dimensions of ethics and digital
citizenship are scattered across different domains in the DigCompEdu and ISTE frameworks,
DETT addresses them within a holistic framework, placing teachers’ ethical awareness and
sustainability consciousness at the centre of pedagogical decision-making. This structure
reflects an approach that addresses digital competencies not only in terms of pedagogical
effectiveness but also within the context of social and environmental responsibilities.
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Overall, the DETT Digital Teacher Competency Framework aligns with the core components
of international competency frameworks; however, it offers a unique model by restructuring
the competency areas in line with national education policies, teacher roles, and current global
trends (ethics, sustainability, inclusivity). This demonstrates that DETT has largely achieved
its goal of developing a digital teacher competency model that is responsive to local needs
while remaining aligned with international standards.

The national education policies referred to here are the official policy frameworks that define
Tiirkiye’s digital transformation of education. The main ones among these frameworks are the
FATIH Project, which strengthens schools’ technological infrastructure and teachers’ ICT
literacy (Kocaman Karoglu et al., 2020); the Tiirkiye Century Education Model, which
emphasizes a skills-based and values-oriented approach to teaching (Yildirnm & Caligkan,
2024); and DETT, which is based on a digital ecosystem approach. The relationship between
digital teacher competencies and these policies is manifested in the structuring of these
competencies not merely around individual technology use, but in alignment with strategic
priorities defined at the national level, such as pedagogical design, ethical responsibility, and
the continuity of education under crisis conditions. The uniqueness of the DETT digital
teacher competency framework is also evident along four axes: (a) the definition of digital
competencies through a holistic ecosystem approach rather than as isolated skills; (b) the
structuring of the development logic as a practice- and leadership-focused spiral Awareness —
Functionality—Actionability, (c) the central placement of ethics and inclusivity within
pedagogical decision-making processes, and (d) the explicit emphasis on sustainability and
the continuity of education during emergencies and extraordinary circumstances within the
framework.

This general approach to alignment and restructuring can be traced more concretely through
the comparative findings presented in Table 4. DETT’s theoretical alignment with
international frameworks is clearly observable at the levels of competency domains and
pedagogical orientation. However, the framework’s unique contribution becomes evident in
the structuring of dimensions such as ethics, sustainability, and crisis pedagogy as clearly
defined sub-competencies and indicators. The uniqueness of DETT’s cognitive-level structure
is evident both in how it defines development and in the pedagogical choice upon which this
definition is based. DigCompEdu positions teachers’ development on an external skill scale
using the A1-C2 scale, while UNESCO approaches development as a phased progression at
the systemic level. DETT, on the other hand, defines development through an internal and
practice-oriented framework by linking it to the teacher’s actions of recognizing, applying,
and generating transformation through technology. This choice transforms digital competence
from a certification tool into a development framework aimed at sustainably enhancing
pedagogical capacity within a national context. The fact that the Awareness—Functionality—
Actionability spiral offers a structure that can be reexamined not linearly but through
feedback further reinforces this approach and enables teachers to position themselves at
different levels across various areas of competence. Consequently, DETT defines digital
competence not as a “level” but as a context-sensitive and transformative “process.”

A Comparison of Cognitive Level Structures: Awareness — Functionality — Actionability

The comparative framework presented in Table 4 highlights not only which areas digital
teacher competencies cover, but also the developmental logic on which they are based. In this
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context, the cognitive level framework adopted by DETT, Awareness — Functionality —
Actionability, presents a unique theoretical orientation for measuring teacher development,
compared with DigCompEdu’s level-based (A1-C2) approach and UNESCO ICT-CFT’s
phased model.

Within the DigCompEdu framework, cognitive development addresses teachers’ digital
competencies as a gradual and individualized process of progress. This framework, which
spans from A1 to C2, presents a continuum of competencies ranging from the teacher’s initial
awareness of digital tools to the ability to use them creatively and critically from a
pedagogical perspective. While this approach provides a functional means of scaling and
classifying teacher competencies, it defines development largely in terms of individual skill
growth.

UNESCO ICT-CFT, on the other hand, offers a broader perspective that addresses cognitive
development through the teacher’s contribution to the education system rather than their
individual competencies. The stages of knowledge acquisition, knowledge deepening, and
knowledge creation link the teacher’s use of technology to processes of pedagogical
transformation and system development. While this framework is strong in that it addresses
teacher competencies within the context of policy and institutional transformation, it takes a
more indirect approach when it comes to providing direct guidance for classroom practices.

DETT’s cognitive-level framework, on the other hand, occupies a pragmatic and practice-
oriented middle ground between these two approaches. The “Awareness” level refers to the
teacher’s recognition of the potential of digital technologies in education and their
interpretation within a pedagogical context; the “Functionality” level encompasses the
conscious and effective integration of these technologies into teaching and learning processes.
The “Actionability” level, in turn, positions the teacher as an agent who develops new
instructional models using digital tools, guides colleagues, and leads digital transformation
processes.

In this regard, DETT defines cognitive development not as a hierarchical progression through
levels, but rather through the teacher’s capacity to take action. It can be said that the Level C
competencies in DigCompEdu and the knowledge-creation stage in UNESCO find a
comprehensive counterpart in DETT at the “Actionability” level. However, what sets DETT
apart is that it treats this level not merely as an indicator of advanced skills, but as a
responsibility for professional leadership and transformation.

This differentiation among cognitive levels provides valuable insights into the assessment and
development of teacher competencies. While level-based models offer a suitable structure for
assessment and certification, DETT’s spiral, practice-centred approach conceptualizes
professional development as a dynamic, context-sensitive, and sustainable process. Thus,
DETT positions digital competencies not solely as measurable skills, but as an evolving
aspect of teacher identity.

When evaluated as a whole, DETT’s cognitive-level framework presents a unique model that
integrates DigCompEdu’s individual competency progression and UNESCO’s system-focused
transformation approach within the context of pedagogical practice, while placing the
teacher’s classroom practices and leadership role at the centre. This framework reflects a
holistic approach that emphasizes those digital teacher competencies cannot be reduced solely
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to the use of technology; rather, they must be considered in conjunction with pedagogical
decision-making, ethical responsibility, and the capacity for transformation.

Teacher Roles and Pedagogical Orientations: The TPACK and ISTE Perspectives

An examination of the comparative framework presented in Table 4 reveals that digital
teacher competencies gain meaning not only through technical skills but also through the
teacher’s pedagogical position and the roles they assume. In this context, teacher roles and
pedagogical orientations are among the distinguishing components of digital competency
frameworks. In particular, the ISTE Standards and the TPACK model provide two
fundamental theoretical reference points that place the teacher’s role at the centre of
technology integration.

The ISTE Standards define teachers not through fixed competency areas, but through roles
such as learner, leader, citizen, collaborator, designer, facilitator and analyst. This approach
frames the teacher’s relationship with digital technologies within a dynamic, context-sensitive
structure that is integrated with pedagogical decision-making processes. Although the DETT
digital competency framework does not directly use a role-based classification, an
examination of its competency areas and cognitive level structure reveals a pedagogical
orientation that significantly aligns with ISTE’s understanding of roles.

In particular, DETT’s “Learning and Teaching Processes” and “Professional Development and
Interaction” domains have an implicit relationship with ISTE’s “Designer” and “Leader”
teacher roles. The teacher’s use of digital tools to redesign learning environments, structure
teaching processes, and pursue professional development in collaboration with colleagues is
explicitly emphasized in DETT at the “Functionality” and ‘“Actionability” levels. This
demonstrates that DETT positions the teacher not merely as a practitioner who uses digital
tools, but as an agent who drives pedagogical transformation.

This pedagogical orientation becomes more apparent when evaluated within the TPACK
(Technological Pedagogical Content Knowledge) framework. The TPACK model argues that
effective technology integration is possible through the integrated use of technological
knowledge (TK), pedagogical knowledge (PK), and content knowledge (CK) (Valtonen et al.,
2017). Upon examining the competency areas within the DETT digital competencies
framework, it is evident that technological knowledge is positioned as a tool serving
pedagogical purposes, while pedagogical decision-making processes are at the core of these
competencies. This structure demonstrates a strong alignment with TPACK’s components,
particularly technological pedagogical knowledge (TPK) and technological pedagogical
content knowledge (TPACK).

To systematise this analysis, Table 5 presents the weights assigned to the TPACK components
by the four frameworks.
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Table 5

Mapping of Frameworks in Terms of TPACK Components

TPACK (2006) DETT (2023) DigCompEdu ISTE (2024) UNESCO ICT-
Component (2017) CFT (2018)
Technological Implicit at the In the field of Instrumental and During the
Knowledge (TK)  instrumental level; digital resources  implicit in roles knowledge

not emphasized on
its own

acquisition phase

Pedagogical Strong in teaching In the field of Designer/facilitator In the field of
Knowledge (PK)  and learning teaching and roles pedagogy
processes learning
Content Not addressed Not directly Not directly addressed ~ Not directly
Knowledge (CK)  directly (domain- addressed addressed
specific/general)
Technological Central at the Strongly Prominent in the During the
Pedagogical functionality— emphasized designer role knowledge
Knowledge actionability level deepening phase
(TPK)
Integrated Transformation- In advanced (C) At the intersection of During the
TPACK focused integration  level leader and designer knowledge
at the action level competencies construction
phase

While the DigCompEdu framework also strongly emphasizes pedagogical integration, it
defines teacher roles more indirectly, primarily through areas of competence and progression
levels. In contrast, DETT integrates the pedagogical orientation with its cognitive level
structure, making the teacher’s role more visible along the axes of practice and leadership. In
this regard, DETT offers a framework that reinterprets TPACK’s principles regarding the
integration of technology, pedagogy, and content knowledge in line with Tirkiye’s
educational policy priorities, teacher training traditions, and the requirements of the digital
transformation process, and directly links this interpretation to teachers’ daily instructional
decisions and professional development practices through the Awareness—Functionality—
Actionability spiral.

Another notable point regarding teacher roles is that DETT frames the teacher as a
responsible agent of ethical, inclusive, and sustainable digital practice. While this approach
aligns with ISTE’s “digital citizen” role, it extends to a broader scope of responsibility within
DETT. Teachers’ pedagogical decisions are evaluated not only in terms of learning outcomes
but also in terms of social impacts, environmental sustainability, and the continuity of
education during crises.

When evaluated as a whole, the DETT Digital Teacher Competency Framework, while not
presenting teacher roles as distinct categories, redefines the roles of designer, leader, and
ethical guide within a holistic pedagogical framework through its competency domains and
cognitive level structure. This demonstrates that while DETT maintains theoretical alignment
with international frameworks, it offers a unique model that redefines the teacher’s role in line
with national education policies and current global trends. Here, “national education policies”
refer to official policy frameworks such as the FATIH Project, which strengthens schools’
technological infrastructure, and the Tiirkiye Century Education Model, which emphasizes a
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skills-based, values-centred approach to teaching; while current global trends point to areas
such as artificial intelligence literacy, critical and ethical digital citizenship, environmental
sustainability, and the continuity of education during times of crisis. By positioning the
teacher’s role at the intersection of these national priorities and global trends, DETT
establishes a framework that is both sensitive to the local context and aligned with
international developments.

A Comparison of Frameworks in Terms of Assessment and Data Use

Digital transformation in education has fundamentally changed the processes of assessing
learning outcomes and monitoring student progress; traditional, outcome-focused approaches
have been replaced by process-oriented, data-driven, and personalized feedback mechanisms
(Benavides et al., 2020; Knox, 2019). In this context, the digital teacher competency
frameworks examined position assessment and data use as one of the teacher’s core
pedagogical roles. However, as summarized in Table 4, each framework addresses this
dimension with a different structural focus and theoretical approach.

The DigCompEdu framework, developed by the European Commission, structures assessment
as a distinct and systematic area, one of six core competency domains (Domain 4:
Assessment). This area encompasses the competencies to develop various assessment
strategies using digital technologies, analyze digital evidence of learner performance (learning
analytics), and provide timely and effective feedback to learners based on this data (Redecker,
2017). DigCompEdu’s approach transforms assessment data directly into an analytical tool
that shapes and improves the learning process.

In contrast, the ISTE Standards for Educators (2024) model addresses assessment and data
use from a more dynamic perspective through the “Analyst” teacher role, rather than limiting
it to a specific area. In this role, the teacher is an actor who designs alternative digital
assessment tools, interprets data collected to support students in achieving their learning
goals, and adapts instruction to meet individual needs (ISTE, 2024). On the other hand,
UNESCO’s ICT-CFT frames assessment under the heading “Curriculum and Assessment,”
with a more macro- and systemic-level approach. The framework presents a policy structure
that progresses from basic ICT-supported assessment practices during the knowledge
acquisition phase to complex and reflective assessment strategies during the knowledge
construction phase (UNESCO, 2018).

Upon examining the Digital Teacher Competencies Framework of the DETT project, it is
evident that the assessment and evaluation dimension is addressed under the core competency
“Digital Technologies in Learning and Teaching” through a holistic and action-oriented
approach. In the framework, this structure is organized around three mutually reinforcing sub-
competencies: Measurement of Learning, Evaluation of Learning, and Feedback (MoNE,
2023). DETT conceptualizes measurement and evaluation not merely as a performance
grading process, but as a cyclical mechanism in which processes are monitored with the aid of
digital technologies, the data obtained is analyzed and interpreted, and evidence-based
feedback is provided to stakeholders.

The true originality of DETT in this regard lies in its placement of the assessment and
evaluation process within the cognitive spiral of Awareness—Functionality—Actionability. The
framework deepens the process, which begins with the teacher’s familiarity with digital
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assessment tools (Awareness), by having the teacher actively use the data obtained from these
tools to identify learning gaps (Functionality). Ultimately, the teacher transitions into the role
of a change agent (Actionability) who leads data-driven decision-making processes, develops
new digital assessment strategies, and shares these innovative practices with colleagues
(MoNE, 2023).

In conclusion, DETT’s approach to assessment and data use demonstrates a strong theoretical
affinity with DigCompEdu’s evidence review and feedback strategies at the conceptual and
operational levels, and with ISTE’s data-driven ‘‘analytical” role from a pedagogical
perspective. However, by structuring these universal assessment components within a national
ecosystem model, DETT places data-driven decision-making mechanisms at the centre of
teachers’ classroom practices and professional transformation.

Ethics, Sustainability, and Exceptional Circumstances: DETT’s Unique Contributions

The comparative analysis presented in Table 4 shows that while the Digital Teacher
Competencies Framework of the DETT largely aligns with international frameworks, it
diverges significantly in the areas of ethical use, sustainability, and the continuity of education
during emergencies. These areas are gaining increasing importance in the digital competency
literature (De la Calle et al., 2021; Falloon, 2020; Koénig et al., 2020; Vuorikari et al., 2022);
however, in most frameworks, they are either addressed indirectly or remain limited to
secondary subheadings.

An examination of international frameworks reveals that issues of ethics and digital
citizenship are generally addressed within the context of personal data security, copyright, and
norms of online behavior. While DigCompEdu addresses this dimension by distributing it
across the “Professional Engagement” and “Empowering Learners” domains, ISTE defines
ethical responsibilities through the role of the “digital citizen.” UNESCO ICT-CFT, on the
other hand, evaluates ethical issues primarily at the policy and system levels. While these
approaches recognize ethical awareness as a component of teacher competencies, they remain
limited in directly linking ethical decision-making processes to teachers’ pedagogical
practices.

The DETT digital competencies framework, by clearly defining the “Ethics and Security”
competency as one of the core competency areas, makes ethical responsibility an integral part
of the teacher’s pedagogical and professional identity. This framework envisions the teacher
not only as someone who uses digital tools correctly, but also as an actor who can anticipate
the potential ethical risks of these tools, conduct critical evaluations, and make pedagogical
choices grounded in ethical principles. In this regard, DETT positions the teacher not as a
passive “user who complies with ethical rules,” but rather as a guide who translates ethical
awareness into action.

One of the areas where DETT most distinctly diverges from international frameworks is the
topic of “Sustainability.” While environmental sustainability is often addressed implicitly in
the digital literacy literature, DETT defines this dimension as an explicit and systematic sub-
competency or indicator. Reducing the carbon footprint, being aware of the environmental
impacts of using digital tools, and developing sustainable learning designs within a systems-
thinking framework are among the core competencies expected of teachers. This approach
conceptually links DETT to the European Union’s GreenComp framework while defining the

46


https://doi.org/10.59455/qietp.61

Qualitative Inquiry in Education: Theory & Practice / QIETP
June 2026, Volume 4, Issue 1, 24-54
https://doi.org/10.59455/qietp.61

teacher as an actor who also assumes responsibility for the environmental dimension of digital
transformation.

In addition, “continuity of education in emergency/exceptional situations,” defined as an
indicator under the ‘“Sustainability” heading in the DETT document, highlights another
unique contribution of DETT that draws on current global experiences. The crises faced by
education systems in the wake of the COVID-19 pandemic have demonstrated that teachers’
digital competencies must be functional not only within normal conditions but also in
environments of crisis and uncertainty. By defining this dimension as a distinct indicator,
DETT highlights teachers’ pedagogical flexibility, their capacity to effectively use digital
tools during crises, and their responsibility for ensuring educational continuity. While this
dimension is generally addressed indirectly in international frameworks, its explicit definition
in DETT demonstrates that the framework adopts a context-sensitive, experience-based
approach.

When these three areas are considered together, it can be said that the DETT Digital Teacher
Competency Framework addresses digital competencies not only in the context of
pedagogical effectiveness and technical skills, but also holistically along the axes of ethical
responsibility, environmental sustainability, and system resilience. In this regard, DETT rather
than merely an enhanced adaptation of frameworks such as DigCompEdu and ISTE, can be
regarded as a national model that brings to light areas these frameworks address only to a
limited extent, while also restructuring shared competency areas through a cognitive-level
structure and an ecosystem approach based on a unique logic, thereby offering new
conceptual perspectives to the literature on digital teacher competencies. When considered
alongside the comparative findings presented in Table 4 and the subheadings, this assessment
demonstrates that the DETT Digital Teacher Competencies Framework maintains theoretical
alignment with international standards while making unique contributions to the literature,
particularly in the contexts of ethics, sustainability, and crisis management.

Discussion

This study examined the conceptual and structural relationship between the Digital Teacher
Competencies Framework, developed as part of the DETT, and international reference
frameworks such as DigCompEdu, ISTE, and UNESCO ICT-CFT through a comparative
document analysis. The findings reveal that while DETT maintains theoretical alignment with
international standards, it has developed a unique, future-oriented understanding of
competencies that aligns with national education policies, teacher roles, and current global
trends.

The results of the comparative analysis show that DETT’s competency areas align closely
with frameworks such as DigCompEdu and UNESCO ICT-CFT. In particular, the structural
parallels observed in areas such as professional development, management of digital
resources, and assessment support the literature suggesting that digital teacher competencies
have a universal pedagogical core (Redecker, 2017; Mattar et al., 2022). This finding
demonstrates that the DETT Digital Teacher Competencies Framework (MoNE, 2023)
maintains theoretical alignment with global standards while reframing these standards to meet
the needs of the local context. However, how this alignment is reflected in teacher education
processes falls beyond the scope of this document-based analysis; the framework’s
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implementation in the field must be empirically demonstrated in future studies through field
research and observation-based studies.

However, DETT’s cognitive-level structure offers a significant area of originality that
distinguishes it from international frameworks. Structured as Awareness — Functionality —
Actionability, this framework approaches teacher development not as an academic hierarchy
of levels, but as a pragmatic spiral focused on the transformation of competence in practice.
While this approach shares a theoretical affinity with UNESCO’s staged development model,
it defines teacher practice within a more accessible, actionable framework than
DigCompEdu’s six-level structure. In particular, the “Actionability” level’s goal of developing
pedagogical innovation and leading digital transformation aligns with the roles of leader and
designer teachers as defined in the ISTE standards (ISTE, 2024).

One of the most notable findings of the study is that DETT addresses areas such as
sustainability and the continuity of education during emergencies and extraordinary
circumstances as sub-competencies or indicators that are clearly emphasized. The
sustainability approach, which evaluates the environmental impacts of digital technologies
from the perspectives of carbon footprint and systems thinking, aligns strongly with the
European Union’s GreenComp vision (Bianchi et al., 2022). This demonstrates that digital
competence extends beyond technical skills to incorporate ethical and ecological
responsibilities.  Similarly, the emphasis on “Continuity of Education in
Emergencies/Exceptional Circumstances” aligns with discussions on pedagogical flexibility
and system resilience that have emerged in the literature following pandemics and disasters
(Trust & Whalen, 2020). In this context, DETT offers a resilience approach that draws on
local experiences yet holds universal value.

The ethical and security dimensions of DETT are particularly important, especially in the
current context, where generative Al technologies are rapidly becoming widespread in
education. The principles of ethical awareness, data justice, and responsible technology use
emphasized by the critical digital literacy approach (Villar-Onrubia et al., 2022) are
concretely reflected in DETT’s indicators of ethical use and action. Within this framework,
the teacher is positioned not merely as a passive user of Al tools, but rather as a guide who
manages the pedagogical potential of these technologies in accordance with ethical principles,
balances their risks, and consciously directs learning designs.

Educational and Policy Implications

The findings of this study suggest that digital teacher competencies should be addressed
holistically, encompassing not only individual technology use but also teacher education,
professional development, and education policy. The conclusions presented in this section do
not claim to have a direct impact on practice; they should be considered as theoretical and
policy recommendations derived from the document-based findings of convergence,
divergence, and differentiation presented in Tables 4 and 5. The ecosystem-based structure
offered by the DETT Digital Teacher Competencies Framework serves as a conceptual model
for the systematic and sustainable management of digital transformation processes.

From an educational perspective, teacher education and professional development programs
should address digital competencies through an integrated approach that encompasses
pedagogical design, ethical responsibility, inclusivity, sustainability, and leadership roles,
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rather than focusing solely on technical skills. This approach, informed by DETT’s cognitive-
level structure of Awareness—Functionality—Actionability, elevates technology use from basic
skills to pedagogical action and leadership in transformation. Therefore, teacher preparation
programs should emphasize not only the use of digital tools but also their application in
achieving specific pedagogical objectives within ethical parameters and in response to
contextual needs.

In terms of in-service professional development, it is important that training programs for
teachers go beyond simply introducing new digital tools to include areas such as the ethical
use of technology, sustainable digital design, and developing pedagogical flexibility during
crises. This recommendation was developed based on DETT’s indicators regarding
sustainability and the continuity of education during emergencies and extraordinary
circumstances, which link teacher competence to system resilience beyond normal conditions.
Accordingly, it is recommended that teachers’ digital competencies be approached as a
continuously updated and context-sensitive development process.

From a policy perspective, it can be argued that digital teacher competencies should be
positioned not merely as an element supporting innovative teaching practices for education
systems, but also as a strategic resilience component that ensures the continuity of education
during crises. This conclusion stems from the fact that DETT makes indicators of
sustainability, ethical use, and the continuity of education during emergencies and
extraordinary circumstances visible within the framework of digital teacher competencies.
Therefore, linking digital competencies to teacher professional development, school-level
digital transformation, and national policy implementations is considered crucial for long-
term and sustainable digital transformation.

Conclusion

When all these findings are evaluated together, the DETT Digital Teacher Competencies
Framework is not merely an enhanced adaptation of frameworks such as DigCompEdu and
ISTE, but rather an original national model that focuses on areas these frameworks address
only to a limited extent and offers new conceptual perspectives to the literature on digital
teacher competencies. While maintaining theoretical alignment with international standards,
DETT presents a forward-looking vision of competencies in the contexts of ethical
responsibility, environmental sustainability, and crises, and redefines digital teacher
competencies through a holistic “ecosystem” approach.

Limitations of the Study and Future Research

This study used a comparative document analysis design and has certain limitations. First, the
research presents an examination based solely on official, written competency frameworks; it
does not include empirical data on teachers’ experiences or perceptions of applying these
competencies. This limits the generalizability of the findings for practical application. Another
limitation specific to document analysis is that, since the documents examined were prepared
by different institutions and for different purposes, matches between frameworks should be
evaluated as interpretive conceptual proximity rather than exact correspondence. Therefore,
although the researchers attempted to limit decisions regarding overlap and distinctiveness
using clear matching criteria (Table 3), these decisions still involve a degree of researcher
interpretation.
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Furthermore, this study did not use a valid and reliable quantitative measurement tool to
assess the DETT Digital Teacher Competencies Framework; the analysis was limited to the
conceptual and structural characteristics of the existing documents. This situation does not
allow for a direct evaluation of the framework’s real-world applicability.

Given these limitations, it is recommended that future research develop scales to measure
digital teacher competencies based on DETT; furthermore, qualitative and mixed-methods
studies should examine the extent to which teachers reflect these competencies, particularly
those defined at the actionability level, in their classroom practices. Additionally,
confirmatory document analysis studies, in which the findings are retested using different
coders and document samples, may also be recommended. In addition, tracking the impact of
DETT’s unique emphasis on sustainability and artificial intelligence literacy on teachers’
attitudes, pedagogical decision-making processes, and long-term professional development
through longitudinal studies will provide significant contributions to the field.
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Abstract
Purpose: The aim of this study is to conceptualise longitudinal qualitative research within the context of music education
and to discuss the theoretical, pedagogical, and methodological possibilities that this approach offers for music education
research.

Method: Musical learning is a dynamic process in which cognitive, affective, psychomotor, relational, and contextual
dimensions are shaped together over time. However, in music education research, learning, identity, motivation, teacher—
student relationships, and ensemble music-making processes are often examined through cross-sectional or short-term
research designs. This may limit our understanding of how musical experiences develop, transform, and are reinterpreted
over time. This study discusses how longitudinal qualitative research can contribute to music education research through
the concepts of time, process, change, and continuity. In this context, the concept of longitudinality, its relationship with the
qualitative research paradigm, the developmental nature of musical learning, the construction of musical identity over time,
the processual structure of pedagogical relationships, and the role of contextual conditions are examined.

Findings: Longitudinal phenomenological approaches, longitudinal narrative research, and longitudinal case studies are
also discussed in relation to music education. The study argues that longitudinal qualitative research can contribute to a
deeper understanding of how learning occurs in music education, the conditions under which it takes shape, and the
transformations through which it unfolds over time.
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Introduction

Music education is a process unfolding over time, in which learning cannot be explained solely
through the acquisition of technical skills or cognitive development, but is shaped through the
interplay of bodily, affective, relational, and contextual dimensions. Instrumental practice
habits, the use of voice and body, musical perception, interpretation, motivation, performance
experience, and the personal meanings attached to music do not emerge at a single moment.
These dimensions develop and are reshaped over time through repetition, feedback,
pedagogical interaction, peer relationships, stage experience, and institutional expectations.
Therefore, evaluating musical learning only through outcomes measured at a particular point in
time may remain limited in explaining how the learning process is constructed and how it is
understood by students.

In music education research, alongside learning processes, issues such as the meanings
attributed to music, musical identity, teacher—student relationships, ensemble music-making
experiences, belonging, motivation, and professional orientation also occupy an important
place. What these phenomena have in common is that they are not static structures, but
processes that change and are reconstructed over time. A student’s perception of “being a
musician”, their experience of instrumental examinations, their position within a choir, their
relationship with their teacher, or their professional expectations regarding music teaching may
not remain the same across different stages of education. Nevertheless, when research problems
are addressed mainly through “before” and “after” comparisons or through accounts of
experience at a single point in time, the process itself may remain insufficiently visible, as may
the ruptures, continuities, and reinterpretations through which experiences are transformed.

In recent years, longitudinal designs have increasingly been used in music education,
particularly within quantitative approaches (Aydinli Giirler, 2021; Dubaz Biikiilmez, 2023;
Ertekin Kaya, 2025). Although such studies make important contributions to monitoring
learning and developmental processes, time is often treated as a technical element that enables
the comparison of measurements taken at specific intervals. This may create limitations in
explaining how students make sense of their musical experiences throughout the process, what
turning points they encounter in their learning and identity development, and how pedagogical
contexts shape these experiences. Therefore, longitudinal thinking in music education research
needs to be considered not only in terms of research duration or measurement intervals, but also
as a theoretical and interpretative perspective.

Longitudinal qualitative research offers important possibilities at this point. This approach
enables researchers to examine how individuals construct their experiences over time, how their
perceptions change, and how meanings are reconstructed within educational contexts. This is
particularly important for music education, because musical learning, musical identity,
pedagogical relationships, and contextual conditions are not independent of one another; rather,
they are mutually influencing processes. For example, a student’s technical progress in
instrumental learning may also affect their sense of self-efficacy, performance anxiety,
relationship with their teacher, and musician identity. Similarly, choir or ensemble experience
gains meaning not only through musical skill, but also through belonging, social connectedness,
group roles, and pedagogical leadership. For this reason, time in music education research
should be considered together with the question of how experience is formed, changed, and
reinterpreted over time.
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The aim of this study is to conceptualise longitudinal qualitative research within the context of
music education and to discuss the theoretical, pedagogical, and methodological possibilities
that this approach offers for music education research. The study treats time not merely as an
interval between points of data collection, but as an interpretative dimension that makes it
possible to understand how musical learning, musical identity, pedagogical relationships, and
contextual conditions are shaped throughout the process. Accordingly, longitudinal qualitative
research is discussed as a research perspective directed towards examining how musical
experiences are formed over time, under what conditions they change, and how they are
reinterpreted by participants.

Within this framework, the article first addresses the concept of longitudinality and the
relationship between longitudinal qualitative research and the qualitative research paradigm. It
then discusses the developmental nature of musical learning, the construction of musical
identity over time, the processual structure of pedagogical relationships, and the role of
contextual conditions in music education. Subsequently, the core dimensions of longitudinal
qualitative research in music education are examined; longitudinal phenomenological
approaches, longitudinal narrative research, and longitudinal case studies are evaluated in
relation to music education. Finally, the theoretical, pedagogical, methodological, and research-
cultural contributions of longitudinal qualitative research are discussed.

Conceptual Foundations of Longitudinal Qualitative Research
The Concept of Longitudinality

Longitudinality refers, in its most basic sense, to the capacity to analyse change and continuity
as they emerge through the passage of time (Saldafia, 2003; Neale, 2019). This approach aims
to understand how experiences are shaped over time, under what conditions they change
direction, and through what shifts in meaning they are transformed. In this respect,
longitudinality does not merely refer to long-term data collection; rather, it is considered a way
of thinking in which time is located both at the centre of the research focus and within the
interpretative framework.

The methodological literature emphasises that longitudinality serves two main purposes. First,
it makes it possible to capture the depth of participants’ life and learning experiences through
research relationships that extend over time. Second, it renders visible changes in perceptions,
meaning-making, and actions through comparative observations conducted at multiple time
points (Saldafa, 2003). In this context, the longitudinal approach moves beyond a “from—to”
understanding, which treats change as the difference between a starting point and an endpoint,
and is instead based on a “from—through” perspective that examines the process of change, the
pathways it follows, and its turning points (Saldafia, 2003; Neale, 2019).

The qualitative methodological literature describes this process as a time-aware form of
qualitative inquiry, in which time is not merely a background to be followed but a dimension
located at the centre of analysis. Within this framework, longitudinal qualitative research is
positioned not as the repetition of cross-sectional qualitative studies at different times, but as a
distinctive approach that seeks to trace continuities, discontinuities, and reconstructions of
experience over time (Treanor et al., 2021; Audulv et al., 2022; Calman et al., 2013). This
approach differs from cross-sectional qualitative research in that it treats change not as a static
outcome, but as a process that unfolds over time and is sensitive to context.
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This distinction is important for music education. Musical learning is often concerned not only
with whether a particular outcome has been achieved, but with the processes through which
students’ patterns of skill, meaning, identity, and relationship are transformed. Longitudinal
qualitative research, therefore, allows music education researchers not only to trace
development, but also to understand how learning experiences are constructed throughout the
process.

Longitudinal Qualitative Research and the Qualitative Research Paradigm

Longitudinal qualitative research is ontologically and epistemologically compatible with
interpretative and constructivist paradigms (Neale, 2019). These paradigms understand reality
as a process that is continuously constructed through individuals’ experiences, interactions, and
meaning-making. Knowledge is produced through the interaction between researcher and
participant, in ways that are sensitive to context and time.

In longitudinal research, experiences, perceptions, and meanings are not treated as a single
cross-section, but are examined as structures that change over time. This approach makes it
possible to explore how participants’ meanings in relation to a particular phenomenon are
sustained, changed, or reconstructed over time. In this way, longitudinal qualitative research
renders visible one of the central assumptions of qualitative research: the contextual and
dynamic nature of meaning, examined within a field of inquiry that unfolds over time (Treanor
et al., 2021; Audulv et al., 2022).

In this respect, the longitudinal qualitative approach represents a research orientation that
deepens the process-, context-, and meaning-centred assumptions of qualitative research
paradigms through the dimension of time. From the perspective of music education research,
this approach offers an important conceptual basis for understanding how students’
relationships with music, their interactions with teachers, their positions within musical
communities, and their perceptions of musical competence are shaped over time.

The Nature of Music Education and the Longitudinal Perspective
The Multidimensional and Developmental Nature of Musical Learning

Musical learning has a complex structure in which cognitive, affective, and psychomotor
processes operate simultaneously and develop gradually over time. In music education,
components such as perceptual skills, motor coordination, musical understanding,
interpretation, and motivation are progressively constructed through repetition, practice, and
feedback, and this development does not always follow a linear path (Hallam, 2006). This
multidimensional structure makes it difficult to examine musical learning at a single point in
time and calls for time-sensitive research approaches through which learning processes can be
examined in terms of continuity and change.

The developmental and non-linear nature of musical learning makes it difficult to capture
students’ learning processes at a particular moment. McPherson and Renwick’s (2001) three-
year longitudinal study showed that children’s musical self-regulation skills displayed different
patterns from an early stage and that these patterns became increasingly distinct over time.
Similarly, Rutkowski and Miller’s (2003) longitudinal study, which followed primary school
pupils’ singing skills from the first to the fifth grade, demonstrated that assessing children’s
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musical competence at a single point in time may be misleading, and that development can be
understood more holistically through observations extended over time.

The effects of musical learning over time are observed not only at behavioural or pedagogical
levels, but also at the neurobiological level. Although no significant differences were found in
children’s brain structures before the beginning of musical training, marked changes in auditory
and motor regions emerged within months of formal music education. This indicates that
musical development is a process unfolding over time and cannot be captured through
momentary measurements alone (Hyde et al., 2009; Schlaug et al., 2005). Voice change during
adolescence also offers an example of the processual nature of musical learning as it intersects
with bodily development. Studies following boys’ voice change over one year have shown that
this process progresses alongside bodily development and may involve temporary functional
losses (Willis & Kenny, 2008).

These studies are important in demonstrating the temporal nature of musical development.
However, music education research also needs studies that seek to understand not only the
direction in which development proceeds, but also how it is experienced by students, under
what pedagogical conditions it gains meaning, and through which contextual factors it changes
direction. At this point, longitudinal qualitative research offers the possibility of examining not
only the developmental course of musical learning, but also the meanings, ruptures, and
reconstructions that emerge within that course.

The Construction of Musical Identity Over Time

In the context of music education, musical identity is understood as a dimension of individuals’
relationship with music that develops, changes, and is reinterpreted over time. The experiences,
social interactions, and cultural practices that students encounter during their musical learning
processes show that musical identity is reconstructed across different learning contexts (Green,
2011; Marsh, 2011; Pitts, 2011; Georgii-Hemming, 2011). Musical identity may therefore be
considered not as a fixed attribute possessed by the individual, but as a process reconstructed
over time through musical experiences, social recognition, perceptions of competence, and
future expectations.

Students’ perceptions of “being a musician” may change throughout their education; their sense
of belonging, competence, recognition, and ways of positioning themselves as part of a musical
community may be reshaped through different experiences. This highlights the importance of
process-oriented approaches for understanding the formation and transformation of identity in
music education research. Longitudinal qualitative studies have shown that musical identity is
constructed as a process unfolding over time, even in early childhood. Barrett’s (2009, 2011,
2016) long-term studies of children from 18 months to four years of age show how singing and
music-making change over time together with children’s ways of expressing themselves and
positioning themselves within the social world.

Adolescents’ relationships with music should not be regarded merely as responses specific to a
particular moment, but as factors shaping their musical identities and their lifelong engagement
with music. Although the literature emphasises the effects of positive affective experiences on
motivation and learning outcomes, how these effects are sustained or transformed in the long
term has not yet been sufficiently examined (Hallam, 2011; Miranda, 2013). The balance music
education establishes between technical skill acquisition and emotional and social experiences
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of music-making may therefore be considered an important factor in carrying individuals’
relationship with music from adolescence into adulthood.

In this context, longitudinal qualitative research makes it possible to examine musical identity
not as a characteristic located within a particular educational stage or a single context, but as an
experiential field reconstructed throughout the educational process. In this way, it becomes
possible to understand in greater detail through which experiences students’ relationships with
music are strengthened, weakened, interrupted, or given new meaning.

The Construction of Pedagogical Relationships Over Time

Music education does not consist solely of individual learning processes; it is a relational
process shaped through teacher—student relationships, peer interactions, ensemble music-
making experiences, and pedagogical expectations. Understanding how musical learning
develops therefore requires examining not only students’ individual acquisition of skills, but
also the relationships through which those skills are supported, hindered, or reinterpreted. The
pedagogical, relational, and contextual dimensions of music education are often treated as a
“black box”, making it difficult to understand how and under what conditions learning
processes are transformed (Ilari, 2020). Longitudinal qualitative research has the potential to
open this black box by making visible the relational nature of musical learning as it unfolds
over time.

The teacher—student relationship is not merely an instructional interaction in music education;
it is also a relational field that affects students’ perceptions of musical competence, motivation,
performance experiences, and identity development. This relationship may take different forms
over time, including trust, expectation, autonomy, attachment, or tension. Particularly in areas
that require continuity, such as individual instrumental tuition, vocal training, choir, and
ensemble work, the pedagogical relationship may directly influence the meaning students attach
to music. It is therefore important to examine pedagogical relationships not only within the
context of a single lesson, examination, or performance, but in terms of how they are established
and transformed across different stages of the educational process.

In early childhood music education research, children’s experiences of music-making,
movement, and speech are often represented through researchers’ accounts, while long-term,
unstructured qualitative studies that place children at the centre as spontaneous music-making
subjects remain limited. This makes it difficult to understand how and under what conditions
musical learning processes are transformed over time (Reynolds, 2014). This limitation may be
explained less by the theoretical inadequacy of longitudinal qualitative research than by
practical constraints related to time, institutional structures, and funding. Nevertheless, it also
points to the need for long-term qualitative studies that can make visible the relational, bodily,
and temporal dimensions of musical learning.

Ensemble music-making experiences also provide an important area for examining how
pedagogical relationships are established over time. Warfield’s (2010) case study of a women’s
string orchestra in a correctional centre revealed the social and musical value of community
music programmes, while also indicating the need for longitudinal and comparative qualitative
research to understand the effects of such programmes on participants’ lives. In community-
based music settings such as choirs, orchestras, and ensembles, students’ group roles, sense of
belonging, and relationships with one another and with the teacher or conductor may change
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over time. For this reason, ensemble music-making processes constitute a productive research
area for longitudinal qualitative studies, not only for tracing the development of musical skills,
but also for examining the transformation of pedagogical and social relationships.

Contextual Conditions and the Processual Structure of Musical Experience

Musical learning, identity, and pedagogical relationships are always shaped within particular
contexts. Institutional structure, curriculum, assessment systems, repertoire selection,
classroom environment, cultural expectations, technological resources, and inclusive education
practices may affect students’ musical experiences directly or indirectly. Therefore, in music
education research, context should be considered as a dynamic element that shapes how musical
experience develops over time.

It has been emphasised that understanding students’ musical development in general music
classes over the years requires longitudinal qualitative research that goes beyond momentary
and short-term qualitative investigations and involves time, collaboration, and in-depth data
collection (Stanley, 2020). Similarly, qualitative research on in-service education in music
education has made teachers’ experiences visible, yet has largely remained limited to case
studies focusing on particular programmes. The limited number of longitudinal qualitative
studies examining how teachers’ professional development evolves over time is regarded as one
of the central methodological gaps in this area (Conway & Edgar, 2020).

The effects of in-service education for music teachers also gain meaning not only through the
content or duration of the programme, but through the extent to which these effects are sustained
over time. It has been shown that even a short-term in-service education programme can lead
to lasting changes when followed by longitudinal monitoring (Bauer et al., 2003). These
findings suggest that pedagogical influence and professional transformation, as well as musical
learning, need to be examined in time-sensitive ways.

Although qualitative research in inclusive music education makes visible structural dimensions
such as teacher—student relationships and pedagogical adaptations, it remains limited in
showing how students’ musical experiences diversify and change throughout the P—12 process.
The momentary investigations common in the literature are far from representing the whole of
disabled students’ musical lives. This points to the need for longitudinal qualitative research in
order to understand the multidimensional and time-extended nature of inclusive music
education (Hourigan, 2020).

Core Dimensions of Longitudinal Qualitative Research in Music Education

In music education research, the longitudinal qualitative approach offers a research orientation
that makes it possible to examine how musical learning is formed throughout the process, under
what conditions it changes direction, and how it is reinterpreted by participants. Therefore, in
the context of music education, time should not be treated merely as an external element
indicating how long the research lasts or at what intervals data are collected; rather, it should
be considered a central dimension that helps to understand changes among learning, identity,
pedagogical relationships, and context.

In this respect, longitudinal qualitative research in music education may be considered through
four core dimensions: musical learning, musical identity, pedagogical relationships, and
contextual conditions. These dimensions are not independent of one another. Musical learning

61


https://doi.org/10.59455/qietp.66

Qualitative Inquiry in Education: Theory & Practice / QIETP
June 2026, Volume 4, Issue 1, 55-72
https://doi.org/10.59455/qietp.66

is not limited to students’ technical or cognitive development; it is shaped together with
motivation, self-efficacy, performance experience, and the personal meanings attached to
music. Musical identity, in turn, relates to how students position themselves as musical subjects,
performers, choristers, prospective teachers, or members of a musical community. This
positioning may change over time through the influence of pedagogical relationships, peer
interactions, repertoire experiences, and institutional expectations.

Pedagogical relationships constitute another important dimension of the music education
process. Music education often takes place within interactions that require continuity.
Individual instrumental lessons, vocal training, choir, orchestra, and ensemble work are based
on the development of teacher—student or conductor—ensemble relationships over time. These
relationships may affect not only students’ learning processes, but also their perceptions of
musical competence, their sense of belonging, and how they see themselves within the field of
music. For this reason, longitudinal qualitative research seeks to understand pedagogical
relationships not merely through their appearance at the moment of a single lesson,
examination, or performance, but through how they produce trust, expectation, support, tension,
or autonomy throughout the process.

Contextual conditions refer to the educational, institutional, social, and cultural environments
within which musical learning, musical identity, and pedagogical relationships are shaped.
Institutional structure, curriculum, assessment systems, repertoire selection, physical resources,
cultural environment, family expectations, technology use, and inclusive education practices
may affect students” music education processes in different ways over time. Context should
therefore be considered in longitudinal qualitative research not merely as a background
describing the setting in which the research takes place, but as an active element participating
in the formation of learning and meaning-making processes.

Considering these four dimensions together enables music education research to move beyond
viewing change only as the difference between starting and ending points. A student’s
development in the process of instrumental learning may gain meaning together with changes
in musical identity, the quality of the relationship established with the teacher, and the
educational context in which the student is situated. Similarly, a choir experience may be
evaluated not only through the development of students’ musical performance, but also through
the transformation of group roles, sense of belonging, social connectedness, and pedagogical
leadership over time. Longitudinal qualitative research therefore places at the centre not only
the question of “what changed?” in music education, but also “how did this change occur?”,
“within which relationships did it gain meaning?”, and “how did participants interpret this
process over time?”

The core dimensions of longitudinal qualitative research in music education are summarised in
Figure 1. In the figure, musical learning, musical identity, pedagogical relationships, and
contextual conditions are presented as mutually related dimensions within a process unfolding
over time. Continuity, change, turning points, and reinterpretation are considered as key patterns
through which this process can be traced.
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Figure 1.
Core Dimensions of Longitudinal Qualitative Research in Music Education

This framework emphasises that the longitudinal qualitative approach should not be viewed in
music education research merely as a form of data collection conducted at particular intervals.
What matters is the possibility of examining through which relationships, contexts, and forms
of meaning-making musical learning processes change over time. This perspective makes it
possible to consider musical learning, musical identity, pedagogical relationships, and
contextual conditions not as separate research topics, but as mutually influencing dimensions
of the same educational process.

Types of Longitudinal Qualitative Research in Music Education

In longitudinal qualitative research, the aim of the study, the nature of the phenomenon being
followed, the position of the participants, and the structure of the change to be traced over time
all influence the choice of qualitative approach. In the context of music education, longitudinal
phenomenological approaches, longitudinal narrative research, and longitudinal case studies
may be considered among the particularly prominent types of research. These approaches make
it possible to examine, from different perspectives, how musical learning, identity development,
pedagogical relationships, and contextual conditions are shaped over time.

Longitudinal Phenomenological Approaches

Longitudinal phenomenological approaches are qualitative research approaches that aim to
examine individuals’ lived experiences not only within a particular period of time, but as
processes that change over time. In this context, Longitudinal Interpretative Phenomenological
Analysis (LIPA) can be regarded as an extension of classical Interpretative Phenomenological
Analysis, which retains its focus on understanding experience in depth while also seeking to
make visible the flow, change, and continuity of that experience over time (Farr & Nizza, 2019;
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McCoy, 2017). In LIPA, data are collected at multiple time points in order to examine how an
individual’s meaning-making processes in relation to a particular phenomenon evolve. Thus,
experience is addressed not only through the question of “what was experienced?”, but also
through the questions of “how did this experience change over time?” and “how did the
participant reinterpret this experience at different stages?”

From a phenomenological perspective, experience is not a structure that remains fixed within a
linear timeline. Past experiences, present experiences, and future expectations continually affect
how an individual makes sense of a particular phenomenon. LIPA therefore requires time to be
considered not merely as a measurable interval, but as a constitutive dimension of subjective
experience (Finlay, 2012; Ashworth, 2016; Farr & Nizza, 2019). In this approach, the researcher
occupies a position in which they interpret the participant’s process of making sense of
experience, resulting in a double hermeneutic process (Smith et al., 2009). In a longitudinal
context, each point of data collection forms a holistic structure of meaning in itself, while also
being considered as part of a broader temporal process.

In the context of music education, longitudinal phenomenological approaches may be used
particularly to examine how students live through and make sense of a specific musical
experience over time. For example, a study examining how instrumental examination
experiences gain meaning for students may reveal students’ anxiety, competence perceptions,
or sense of achievement in relation to that particular moment if it remains limited to a single
examination period. However, following the same group of students throughout their
undergraduate education would make it possible to show in greater detail how the experience
of instrumental examinations changes over time. In the early years, the examination experience
may be interpreted through technical inadequacy, uncertainty, or performance anxiety before a
jury; in later years, it may be reconstructed together with dimensions such as repertoire
selection, teacher expectations, self-efficacy, stage experience, and professional identity. In
such a study, repeated interviews, reflective diaries written after examinations, students’
comments on performance recordings, and researcher observations may be used together. In
this way, the instrumental examination can be examined not merely as a temporary performance
situation experienced by students, but as a field of experience that is transformed over time
alongside musical learning and identity development.

In this respect, longitudinal phenomenological approaches offer a strong methodological
framework for revealing how students make sense of their experiences at different time points
in areas such as instrumental learning processes, stage experience, voice change, choir
participation, performance anxiety, and perceptions of musical competence.

Longitudinal Narrative Research

Longitudinal narrative research is an approach that examines individuals’ lives through the
changing meanings they attach to events over time. In such research, interviews conducted with
the same participant at different time points are not treated merely as data collection processes
that add new information to the previous narrative, but as separate moments of meaning-making
in which the narrative is reconstructed each time. Narratives are central to how individuals make
sense of their identities and social worlds. Therefore, change within a narrative reflects not only
change in lived experience, but also the individual’s reinterpretation of the self, the past, and
expectations for the future (Somers, 1994; Josselson, 2009). In this respect, longitudinal
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narrative research seeks to understand stability and change not only through differences
between “before” and “after”, but through how individuals connect the past, present, and future.

In longitudinal narrative research, time should be understood as both a linear and an
interpretative structure. Linear time makes it possible for interviews to be conducted at specific
time points and for narratives to be compared over time. Interpretative time, however, refers to
the individual’s retelling of the same event from different contextual and subjective positions.
Repeated interviews should therefore be considered not merely as data collection moments that
complete or expand the first interview, but as new narrative events in which the narrative is
reconstructed (Kinneavy & Eskin, 2000; Henderson et al., 2012; Ryan et al., 2016). The time
between interviews is also not simply a technical interval, but part of the experiential, relational,
and contextual processes that shape the transformation of the narrative. The strength of
longitudinal narrative research lies precisely in its ability to make visible these patterns of
continuity, discontinuity, and reinterpretation (Polkinghorne, 1995; Bernardi, 2021; McKibben
& Breheny, 2023).

In the context of music education, longitudinal narrative research provides a suitable framework
for examining how students reconstruct their musical identities, sense of belonging,
performance experiences, and narratives of “becoming a musician” or “becoming a music
teacher” over time. For example, following a prospective music teacher from the beginning of
undergraduate education to the teaching practicum period may offer an important opportunity
to understand how professional identity is shaped. In the early years of education, the participant
may narrate themselves primarily as a performer, an instrumental student, or someone with a
personal connection to music. In later years, themes such as teaching responsibility, classroom
management, pedagogical competence, establishing relationships with students, and
professional futures may move to the centre of the narrative. After the teaching practicum, the
participant may reinterpret past musical learning experiences by relating them to the process of
becoming a teacher.

In this type of research, repeated narrative interviews, reflective diaries, teaching practicum
files, portfolios, and, where necessary, lesson observations may be considered together. The
research can thus examine not only whether the participant’s professional identity changes over
time, but also through which experiences, relationships, and contextual conditions this change
is transformed into narrative. This approach is productive for understanding how individuals
narrate the same experience at different times within different networks of meaning in areas
such as instrumental education, choir and orchestra processes, stage experience, orientation
towards music teaching, and the transformation of perceptions of musical competence.

Longitudinal Case Studies

Longitudinal case studies aim to analyse continuity and change together by re-examining the
same case or context at different time points. Although many case studies extend across a
particular period of time, the defining feature of a longitudinal case study is that it examines the
transformation of the same case or context over time in a comparative manner (Robinson &
Seale, 2018). Longitudinal qualitative research seeks to understand how lives and social
processes unfold by following the same individuals or small communities in real time. In this
respect, tracing the evolution of a single context over time strongly corresponds with the logic
of the longitudinal case study (Neale, 2019). Similarly, the central focus of longitudinal
qualitative research is not merely to describe change observed over time, but to understand
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under what conditions, through which processes, and within what kinds of patterns such change
occurs (Saldafia, 2003).

In the context of music education, longitudinal case studies can be used to examine the
development over time of a class, choir, orchestra, curriculum, instrumental studio, or particular
learning community. Questions concerning the evolution of rehearsal processes, the reshaping
of group roles, the transformation of teacher—student or conductor—ensemble interactions, how
a particular pedagogical practice gains meaning at different stages, or how patterns of
motivation, belonging, and participation develop within a musical community may be
addressed through this approach in a process-oriented way.

For example, following a school or university choir over an academic year may constitute a
suitable longitudinal case study for understanding how the experience of ensemble music-
making is constructed over time. In such a study, participants’ expectations of the choir, sense
of belonging, and positions within the group may be examined at the beginning of the term,;
rehearsal processes, relationships with the repertoire, peer interactions, and the conductor’s
pedagogical leadership may be observed in the middle of the term; and, at the end of the term,
the concert experience, changes in group roles, social connectedness, and musical confidence
may be evaluated in terms of how the process has been interpreted. Data sources may include
rehearsal observations, individual and group interviews, student diaries, conductor or teacher
interviews, and documents relating to the performance process. This type of design may reveal
not only the effect of choir participation on musical performance, but also how it develops
through dimensions of belonging, social connectedness, and pedagogical relationship.

Similarly, examining a class or school over a particular period in the context of inclusive music
education may contribute to understanding how the participation experiences of students with
special educational needs in music lessons diversify over time. In such a case, the research may
examine not only whether the student participates in the lesson, but also how the pedagogical
adaptations made by the teacher, peer interactions, the materials used, and the classroom
environment affect the student’s relationship with music throughout the process. In this way,
the case study enables inclusive music education to be understood not as a momentary image
of practice, but as a set of pedagogical, social, and musical relationships formed over time.

In this respect, longitudinal case studies have the potential to make visible the pedagogical and
relational dynamics in music education not as snapshots belonging to a particular moment, but
as structures that develop and are reconstructed over time.

Contributions of Longitudinal Qualitative Research in Music Education

Longitudinal qualitative research in music education may be regarded as a research perspective
that is well suited to the processual nature of musical learning. By enabling the examination of
how learning, identity, pedagogical relationships, and contextual conditions are shaped over
time, this approach offers important theoretical, pedagogical, and methodological contributions.

Theoretical Contributions

Longitudinal qualitative approaches make it possible to conceptualise musical learning not
through momentary achievements or linear progressions, but through continuity, discontinuity,
reconstruction, and transformations of meaning. This perspective makes visible how the
cognitive, affective, psychomotor, and relational dimensions of musical learning become
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intertwined over time. It therefore contributes to understanding concepts such as learning,
motivation, self-regulation, performance experience, and musical identity not as static
structures, but as phenomena that change and are reinterpreted throughout the process.

In this respect, longitudinal qualitative research offers a more holistic theoretical perspective
that moves beyond momentary measurement and outcome-oriented approaches, which are
common in music education, and places the temporal nature of learning at the centre. It deepens
theoretical discussion particularly by showing that musical development is shaped not only
through skill acquisition, but also through students’ positioning of themselves as musical
subjects, the relationships they establish with teachers and peers, and the educational contexts
in which they are situated.

Pedagogical Contributions

From a pedagogical perspective, longitudinal qualitative research contributes to understanding
how teaching and learning processes are constructed over time within the context of classroom
interactions, teacher—student relationships, and community-based music-making experiences.
This approach enables teachers to evaluate students’ musical development not only through
performance outcomes, but also through dimensions such as motivation, belonging, perceived
competence, anxiety, participation, and identity development.

In music education, the effects of pedagogical practices may not always emerge in the short
term or in directly observable ways. The influence of a teaching approach, repertoire selection,
feedback practice, or ensemble music-making experience on students may become apparent
over time. By enabling researchers to trace these delayed or gradual effects, longitudinal
qualitative research can support more process-oriented evaluations in areas such as teacher
education, instrumental education, choir and ensemble work, in-service education, and
inclusive music education.

Methodological Contributions and Contributions to Research Culture

Longitudinal qualitative research contributes to the time-sensitive design of data collection and
analysis processes in music education. One-off interviews or short-term observations are
valuable for understanding participants’ experiences at a particular moment, but they may
remain limited in showing how these experiences change over time. By contrast, when repeated
interviews, reflective diaries, lesson and rehearsal observations, performance recordings,
student portfolios, teacher notes, and documents produced throughout the process are used
together, musical learning can be examined in a more layered way.

This approach enables the researcher to examine not only whether change has occurred, but
also through which stages such change has been formed. For example, a student’s instrumental
examination experience, a prospective music teacher’s professional identity narrative, or a
choir’s process of developing belonging can be analysed comparatively and processually
through data collected at different time points. In this respect, longitudinal qualitative research
contributes to making visible temporal patterns such as turning points, continuities, returns,
discontinuities, and reinterpretations in music education studies.

At the same time, this approach encourages a more patient, context-sensitive, and process-
oriented research culture in music education. Rather than privileging rapid results, short-term
data collection, and generalisations based on single contexts, it foregrounds research practices
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that unfold over time and follow participants’ experiences in depth. This is particularly
important in a field such as music education, which is based on long-term effort, repetition,
relationships, and processes of meaning-making.

Longitudinal qualitative research may also contribute to understanding quantitative and
qualitative methods not as opposing approaches, but as complementary ways of answering
different research questions. When not only the measurable dimensions of musical
development, but also how this development is experienced and made meaningful by
participants, are included in the research process, deeper and more responsible knowledge
production becomes possible in music education. In this respect, longitudinal qualitative
research not only increases methodological diversity, but also strengthens a research sensitivity
based on following learning, teaching, and musical development processes more carefully over
time.

Conclusion and Recommendations

In music education research, processes of learning, development, identity, and pedagogical
interaction are often explained through cross-sectional data confined to particular points in time.
However, musical learning is a dynamic process in which cognitive, affective, psychomotor,
relational, and contextual dimensions are shaped together over time. Therefore, in music
education research, time should not be treated merely as a technical element that determines the
duration of the research or the intervals between measurements, but as a central dimension that
enables the formation and transformation of musical experiences to be understood.

In this study, longitudinal qualitative research has been considered as a research perspective
that makes it possible to examine how learning, musical identity, pedagogical relationships, and
contextual conditions are shaped over time in the context of music education. This approach
contributes to understanding not only what changes in music education, but also how change
occurs, within which relationships it gains meaning, and how it is reinterpreted by participants.
In this way, musical learning can be evaluated not only through skill acquisition or performance
outcomes, but also together with students’ positioning of themselves as musical subjects, the
relationships they establish with teachers and peers, and the educational contexts in which they
are situated.

The importance of longitudinal qualitative research in music education lies particularly in its
capacity to make visible the continuities, discontinuities, turning points, returns, and
reinterpretations that emerge throughout the process. Areas such as instrumental education,
vocal education, choir and ensemble work, music teacher identity, performance experiences,
motivation, belonging, and inclusive music education offer important possibilities for this type
of research. Studies conducted in these areas can examine students’ and teachers’ musical
experiences not only through their appearance at a particular moment, but also through the
changing meanings and relationships that develop over time.

Future research is encouraged to address music education processes not only through outcomes,
but also through changes and meaning-making processes that unfold over time. In this respect,
repeated interviews, reflective diaries, lesson and rehearsal observations, performance
recordings, portfolios, and documents produced throughout the process may be used together.
In particular, following the same student or learning community at specific intervals may
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contribute to a more detailed understanding of the individual, pedagogical, and contextual
dimensions of musical development.

In conclusion, longitudinal qualitative research offers an important possibility for
understanding not only the extent to which learning takes place in music education, but also
how, under what conditions, and through what kinds of transformation it occurs over time. By
supporting more patient, process-oriented, and context-sensitive knowledge production in
music education research, this approach can contribute to a more holistic examination of
musical learning and teaching processes.
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