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Global transformations in education, including digitalization, sustainability-
oriented learning, and practice-based pedagogical innovation, have intensified
interest in research-oriented teacher education. This study presents a
systematic review of international and Kazakhstani literature on research
methodologies in teacher education, with the aim of identifying dominant
methodological approaches, comparing thematic and conceptual priorities
across contexts, and clarifying the role of Action Research within this broader
landscape. The review was conducted in accordance with PRISMA principles
and drew on publications from the journal Education Sciences indexed in
Scopus and from Kazakhstani journals recommended by the Committee for
Quality Assurance in Science and Higher Education of the Ministry of Science
and Higher Education of the Republic of Kazakhstan. The analysis combined
quantitative screening, thematic coding, and comparative synthesis. The
findings show that international literature conceptualizes research activity
primarily as reflective, inquiry-based, and practice-oriented, while Kazakhstani
studies more often frame it as a strategic and institutional priority linked to
the modernization of teacher education. Across both contexts, Action
Research emerges as a significant, though not exclusive, methodology for
connecting reflection, inquiry, and professional change. The study contributes
to current scholarship by offering a comparative analytical synthesis of
research-oriented approaches in teacher education and by identifying
conceptual and methodological gaps relevant to the further development of
teacher education in Kazakhstan.
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1 Introduction

In contemporary higher education, the development of
research-oriented teacher education has become increasingly
such as

important in response to global transformations

digitalization, education for sustainable development, active
learning, and the growing demand for pedagogical innovation.
These shifts require not only the modernization of educational
content and technologies, but also the strengthening of teachers’
research capacity as a basis for reflective, evidence-informed, and
context-sensitive professional practice. In this regard, research
activity is no longer viewed as an additional academic function,
but as an integral dimension of teaching and professional growth.

International scholarship increasingly emphasizes that the
quality of teacher education depends on the extent to which future
and practicing teachers are able to engage in inquiry, analyze
pedagogical problems, and connect educational theory with
authentic professional contexts. In different national settings, this
orientation has taken the form of enquiry-based learning, project-
based learning, design-based professional learning, collaborative
research, and Action Research. These approaches are united by a
common assumption: teacher education is more effective when it
supports not also the
development of reflective and research-oriented professional agency.

only knowledge transmission, but

At the same time, although the international literature offers a
wide range of studies on research-based and practice-oriented
approaches in teacher education, the available evidence remains
fragmented across themes, methods, and contexts. In particular,
there is still a lack of comparative analytical synthesis showing
how research activity is conceptualized and supported in different
educational environments, especially when international trends
are compared with the evolving pedagogical research landscape of
Kazakhstan. Much of the existing literature either focuses on
isolated approaches or remains descriptive in its treatment of
broader educational transformations.

Global educational transformations, including digitalization,
sustainability-oriented  learning, and pedagogical
innovation, have increased the importance of research-oriented

active

teacher education. Contemporary scholarship emphasizes that
education should be grounded in meaningful experience,
contextualized learning, and reflective engagement with practice
(Howard, 2018; Ketelhut et al.,, 2023). At the same time, new
methodologies and tools are being developed to examine and
improve the learning process in increasingly complex
educational environments (Sousa et al.,, 2021). Recent research
highlighted the

research competence,

in higher education has

methodological

importance of
knowledge, and
pedagogical practices in teaching research methods, while also
pointing to persistent challenges in engaging both teachers and
students in collaborative inquiry (Matos et al., 2023).
International experience further demonstrates that teacher
education increasingly relies on practice-based and inquiry-
oriented approaches. The United Kingdom’s Teacher as Researcher
tradition, grounded in qualitative inquiry and action research,
positioned teachers as practitioners capable of investigating their
own professional contexts (Cunningham, 1993; Denzin and
Lincoln, 2011; Glesne and Peshkin, 1992). Related studies also
stress  the

importance of practitioner research, widening

participation, and research-informed innovation in educational
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practice (Baines and Gregson, 2020). In the United States,
attention has been given to research-based and student-centered
strategies such as problem-based and project-based learning, which
strengthen engagement in inquiry processes (Kultaeva et al., 2023;
St. John, 2023). Finnish experience has likewise shown the value of
integrating pedagogical theory, practice, and research, particularly
through action research and collaborative models of teacher
preparation (Palmu, 1998; Wolff et al., 2017).

In Kazakhstan, the modernization of higher pedagogical
education has also intensified the need to strengthen teachers’
research competence. The national policy agenda, including the
Concept for the Development of Higher Education and Science
of the Republic of Kazakhstan for 2023-2029, places particular
emphasis on the preparation of a new generation of specialists
through enhanced scientific capacity and renewed educational
programs. In this context, research-oriented teacher education
requires not only formal research methods, but also practice-
based and non-formal forms of inquiry that enable teachers to
transform their professional practice through reflection and
systematic investigation (Concept, 2023). Action Research is
especially relevant in this regard, as it supports the integration of
research and practice directly within the educational process
(Berikkhanova et al., 2023a, b).

The novelty of this study lies in its comparative analytical
synthesis of international and Kazakhstani literature on research
methodologies in teacher education. Unlike studies that focus on
isolated pedagogical innovations or provide descriptive overviews of
educational trends, this review identifies dominant methodological
approaches, compares their conceptual and practical orientations
across contexts, and clarifies how research activity is positioned
contemporary The theoretical
contribution of the study consists in systematizing research-oriented

within teacher  education.
approaches in teacher education and in locating Action Research
within a broader methodological framework rather than presenting
it as an isolated or universally preferred solution.

The aim of this study is to conduct a systematic comparative
review of international and Kazakhstani literature on research
methodologies in teacher education in order to identify
dominant thematic patterns, and

compare conceptual

methodological orientations, and examine the analytical
significance of Action Research within this broader field.

The review was guided by the following research questions:

1. What research-oriented approaches are most frequently
discussed in international and Kazakhstani literature on
teacher education?

2. What conceptual and methodological similarities and
differences can be identified between the two contexts?

3. What role does Action Research play within the reviewed
body of literature, and how strongly is its educational
relevance supported by the review findings?

2 Materials and methods
2.1 Study design and review purpose

This study employed a systematic literature review design
based on PRISMA principles in order to ensure transparency,
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consistency, and analytical rigor in the identification, selection,
and synthesis of relevant studies. The review focused on
research methodologies and research-oriented approaches in
teacher education, with particular attention to the development
of research activity, research competence, reflective practice, and
practice-based inquiry in higher pedagogical education (Page
et al., 2021).

The purpose of this study is to analyze the current state of
research methods in the professional practice of university
teachers, to identify problems and trends in changing and
improving practices. The methodology based on the collection
and analysis of quantitative and qualitative data was taken as a
basis. The work was based on the PRISMA research design
guidelines “Preferred reporting elements for systematic literature
reviews and meta-analyses”.

2.2 Methods: data sources, search strategy,
selection criteria and selection processes

The study was carried out using the method of literature
review, content analysis, and comparative analysis. The main
sources of information were:

Two literature corpora were used in the review. The
international corpus was drawn from publications in the journal
Education Sciences indexed in Scopus. The Kazakhstani corpus
was drawn from journals in the field of education recommended
by the Committee for Quality Assurance in Science and Higher
Education of the Ministry of Science and Higher Education of
the Republic of Kazakhstan. The international review covered
publications from 2011 to 2024, while the Kazakhstani review
covered publications from 2017 to 2024, corresponding to the
period of accessible digital archiving and open availability.

2.2.1 Search strategy

The search was conducted using combinations of keywords

related to teacher education, research activity, research
competence, research methods, pedagogical technologies, Action
Research, Lesson Study, project-based learning, and non-formal
research methods. Searches were performed in English, Russian,
and Kazakh where appropriate. Records were identified on the
basis of titles, keywords, and thematic relevance within the field

of education and related social sciences.
2.2.2 Eligibility criteria
Studies were included if they:

1. addressed
education;

teacher education or higher pedagogical

2. focused on research activity, research competence, research
methods, or research-oriented pedagogical approaches;

3. presented a clear conceptual, methodological, or practical
contribution relevant to the review questions;

4. were available in full-text form; and

5. were published within the selected time period.

Studies were excluded if they:
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1. were editorials or non-analytical commentaries;

2. were unrelated to teacher education or research-oriented
pedagogical practice;

3. duplicated previously identified records; or

4. did not contain sufficient methodological or thematic
information for analysis.

2.2.3 Screening and study selection

The study selection process was carried out in three stages.
First, records were identified through database searching.
Second, titles, keywords, and abstracts were screened for
thematic relevance. Third, full-text articles were assessed against
the inclusion and exclusion criteria. Duplicate and irrelevant
records were removed during the screening process. The final
set of included studies constituted the analytical basis of the
review and is summarized in the PRISMA flow diagram.

2.2.4 Data extraction and coding

The selected studies were subjected to thematic coding and
comparative synthesis. Each article was analyzed according to
the following categories: conceptual focus, type of research-
oriented approach, target group, role of research activity in
teacher education, contextual conditions of implementation, and
reported educational value. Through iterative coding, recurrent
thematic clusters were identified and later grouped into broader
analytical categories for cross-context comparison.

2.2.5 Comparative analytical procedure

To compare the international and Kazakhstani corpora, the
analysis was organized around three dimensions:

1. how research activity is conceptualized;

2. which methodological approaches are used to support
it; and

3. under what institutional and pedagogical conditions these
approaches are implemented.

This comparative framework made it possible to move beyond
descriptive listing and toward analytical interpretation of
similarities, differences, and context-specific patterns.

2.2.6 Analytical reliability and limitations

To strengthen analytical consistency, the coding categories
were applied systematically across both corpora and refined
during repeated reading of the selected studies. Interpretive
validity was supported through cross-checking of thematic
groupings and through alignment of analytical claims with the
reviewed literature. At the same time, the review is limited by
the scope of selected databases and journals, as well as by
differences in terminology and methodological depth across the
included studies.

The selection took place in three stages. In the first stage, the
total number of results submitted according to the selection
criteria - pedagogical topics (n =6,108) was recorded. After that,
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all titles and keywords were read. The initial screening allowed
familiarization with their content. At the end of the first stage of
the search, the total number of selected studies (n=164) was
recorded. In the second stage (comprehensive screening),
abstracts of all selected studies were read. Cross-checking was
performed among all selected studies to identify repetitions and
potential for This by all
independently, using the same algorithm, and a total of 92

exclusion. was done authors

articles were retained. A third step (final comprehensive
screening) was then applied, which involved reading the full
texts, and a total of 79 articles were retained.

The study selection process and the number of records
retained at each stage are presented in the PRISMA flow
diagram (Figure 1).

2.3 Methods: selection of data elements,
analysis

Two databases were used to identify studies. The first database
was the database of the international peer-reviewed journal
“Education Sciences” of the MDPI publishing platform of the
SOPUS database, and the second database used was the database
of recommended journals by the Committee for Quality
Assurance in Science and Higher Education of the Ministry of
Science and Higher Education of the Republic of Kazakhstan
(COCSEQA of the Ministry of Science and Higher Education of
the Republic of Kazakhstan). For both databases, the selection
process involved a set of search queries for the terms ‘research’,
‘methods’ and ‘teaching’ and their combinations in the three
research languages (English, Kazakh, Russian). In the first stage,
a total of 6,108 articles were identified. After applying the first
set of selection criteria, 5,944 records were excluded. For the
remaining 164 studies, according to the total number of records,
the screening process was initiated. After excluding repeats, the
final number of studies was 98. After applying the third set of
screening criteria, we reached a final number of 98 studies. The
selected 79 studies constituted the empirical material for the
review of the scientific literature presented in this article.

Content analysis of articles in the journal “Education Sciences”
of the publishing platform MDPI of the database SCOPUS from
the beginning of publication in 2,011 to 2024.

The dynamics of publications on the problem under study is
shown in the graph (Figure 2).

The content analysis of the selected 54 publications also
revealed a certain dynamic of articles on the highlighted issues
(Figure 3)

The quantitative analysis showed the dynamics of publications
on the research topic by 2016 and stabilization of interest in the
period from 2017 to 2024.

In the database of journals recommended for publication by
the Committee for Quality Assurance in the Sphere of Science
and Higher Education of the Ministry of Science and Higher
Education of the Republic of Kazakhstan, a total of 2,537
articles were published between 2017 and 2024. Of these, only
40 articles addressed issues related to the research activities of
participants in the educational process, representing just 1.57%
of the total number of publications. At the same time, a positive
trend can be observed. The data are presented in Figures 4, 5).
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3 Results

The results of the systematic review are organized in accordance
with the research questions and are presented in three analytical
parts: the international corpus, the Kazakhstani corpus, and the
comparative synthesis. The analysis moved beyond descriptive
listing and focused on identifying recurrent methodological
patterns, thematic priorities, and contextual differences in how
research activity is conceptualized within teacher education.

The analysis of international literature revealed four dominant
thematic clusters: research approaches (n=13) and pedagogical
technologies, teachers’ research competencies (n=10), research-
oriented strategies in teacher education (n=19) and student
involvement in research (n=10). Across these clusters, the
international literature conceptualizes research activity not as an
isolated academic requirement, but as an integral element of
reflective,  inquiry-based, and  practice-oriented  teacher
education. A notable feature of this corpus is its methodological
diversity: approaches such as Problem-Based Learning, Project-
Based Learning, design-based professional learning, enquiry-
based
mechanisms for linking pedagogical reflection, professional
learning, and authentic educational contexts.

strategy, and Action Research are discussed as

3.1 International literature on research
methodologies in teacher education

The analysis of the international literature revealed four
dominant thematic clusters:
1. research approaches, pedagogical technologies, and
methods;
2. teachers’ research competencies;
3. research-oriented strategies in teacher education; and

4. student involvement in research.

Across these clusters, the international literature conceptualizes
research activity not as an isolated academic requirement, but as
an integral component of reflective, inquiry-based, and practice-
oriented teacher education. A notable feature of this corpus is
its methodological diversity. The reviewed studies discuss a
broad range of approaches, including Problem-Based Learning,
Project-Based Learning, project-based blended learning, enquiry-
based strategy, design-based professional learning, collaborative
inquiry, and Action Research. These approaches are presented as
mechanisms for linking educational theory, pedagogical
reflection, and authentic professional contexts.

A second important characteristic of the international
literature is its strong focus on teachers’ research competencies
as part of broader professional agency. Research competence is
associated not only with methodological literacy, but also with
reflective capacity, collaborative practice, professional self-
efficacy, and the ability to investigate and transform one’s own
sense, the teacher is

pedagogical environment. In this

increasingly positioned as a researcher-practitioner whose
professional growth is closely connected to inquiry into practice.
The reviewed studies also show that research-oriented teacher

education is strongly connected with student engagement. In the
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Number of articles found by searching
the journal "Education Sciences" of the
MDPI publishing platform of the

Number of articles found as a result of a search in
the database of journals recommended by the
Committee for Quality Assurance in Science and

n=6108

Number of publications

n =164

Higher Education of the Ministry of Science and
SCOPUS datab
n= 412291 ase Higher Education of the Republic of Kazakhstan
(COQAQHSE of the MS of Kazakhstan)
n=2133
o Number of excluded publications according to level 1 criterion

l

in the journal "Education Sciences"
of the MDPI publishing platform of
the SCOPUS database
n=98

=

/

database of the
MSHE of Kazakhstan
n=66

Articles selected for study of full-text
versions
n=164

Excluded articles
by level 2 criterion
n=66

Full-text articles assessed for inclusion
in the analysis
n=98

Excluded articles
by level 3 criterion
n=19

Articles included in the analysis

n=79

FIGURE 1
Block diagram of the PRISMA systematic review.

international corpus, student involvement in research is discussed
through concepts such as scientific literacy, research skills, open
inquiry, and undergraduate research. This indicates that the
development of research activity is understood as a shared
pedagogical process involving both teachers and students.

Overall, the international corpus demonstrates a mature and

differentiated research landscape

in which methodological

approaches are not only named, but also analyzed in relation to
implementation conditions, learning processes, and professional
outcomes. This makes the international literature particularly
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Distribution of total articles by year
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FIGURE 2
Total number of articles in the journal education sciences (MDPI publishing platform) indexed in the SCOPUS database for the period 2011-2024.

Annual dynamics of selected articles

12
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2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

FIGURE 3
Number of publications on the problem of research methods in higher education in the journal education sciences (MDPI publishing platform)
indexed in the SCOPUS database during period 2011-2024.

Distribution of total articles by year
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FIGURE 4
Total number of publications in journals on “"education, pedagogical sciences” recommended by the committee for quality assurance in science and
higher education of the ministry of science and higher education of the republic of Kazakhstan.
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FIGURE 5

2017-2024.

Annual dynamics of selected articles

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

Number of selected articles on research activities in educational process in journals on “education and pedagogical sciences’, recommended by the
committee for quality assurance in science and higher education of the ministry of science and higher education of the republic of Kazakhstan,

valuable for identifying analytically grounded models of research-
oriented teacher education.

3.1.1 Block 1: research approaches, technologies
and methods

The international literature shows that research-oriented
teacher education is increasingly shaped by methodological
diversity and the growing use of innovative pedagogical
technologies. Although traditional approaches remain present,
many studies emphasize the need to renew teaching methods in
response to digitalization, changing learner expectations, and the
growing importance of inquiry-based and active learning in
higher education (Brown et al, 2020; Rodriguez Jiménez, 2019).
In this context, innovation is viewed not simply as the
introduction of new tools, but as a broader transformation of
educational practice through collaboration, experimentation, and
more flexible pedagogical design.

A recurring theme in the reviewed studies is the shift toward
active and student-centered learning environments. Researchers
highlight the importance of pedagogical methods that foster
collaboration, co-creativity, and experimental learning culture,
particularly in teacher education programs preparing future
educators for dynamic professional contexts (Androutsos and
2019; Poloski Voki¢ and Aleksi¢, 2020). These
approaches are seen as especially relevant for contemporary

Brinia,

students, who increasingly prefer interactive, technology-
supported, and practice-oriented ways of learning.
Problem-Based Learning and Project-Based Learning are
among the most frequently discussed methodologies in this
cluster. Problem-Based Learning 1is described as an
instructional strategy that enables students to investigate
problems, connect theory with practice, and apply knowledge
in meaningful ways (Savery, 2006). Project-Based Learning,
in turn, gives learners greater responsibility for their own
educational process while positioning the teacher as a
facilitator and guide. Studies show that such approaches

contribute to authentic learning experiences, increase student

Frontiers in Education

engagement, and strengthen the practical relevance of
university education (Ngereja et al., 2020).

The literature also points to newer variations of these
approaches, including Project-Based Blended Learning, the
Scrum method, and active learning technologies. These formats
are associated with the development of critical thinking,
independent inquiry, teamwork, and motivation, while also
supporting the integration of learning with professional practice
(Alamri, 2021; Jaiswal et al., 2021; Townley, 2018). Overall, the
reviewed studies suggest that research-oriented pedagogies are
most effective when they create conditions for student
autonomy, collaborative problem-solving, and the application of

knowledge in authentic educational contexts.

3.1.2 Block 2: research competencies of teachers

The that
competence extends beyond methodological literacy and includes

reviewed literature shows teachers’ research
scientific culture, reflective capacity, and the ability to investigate
and improve one’s own practice. In this context, teachers are
increasingly viewed not only as instructors, but also as
practitioner-researchers who must be prepared to respond to
complex educational challenges through inquiry. Kinchin (2019)
describes this problem through the concept of pedagogical
fragility, arguing that effective university teaching requires
stronger links between pedagogy and disciplinary knowledge, as
well as a capacity for continuous reflection and modification of
practice. This perspective highlights that professional competence
in higher education is not static, but recursive and developmental.

A related line of research is represented by the concept of
which

professional context, systematic reflection, and the integration of

widening participation, emphasizes immersion in
research with practice. In this view, practitioner-researchers are
expected not only to monitor and evaluate their work, but also
to contribute to educational improvement through evidence-
informed inquiry (Baines and Gregson, 2020). Similar ideas are

reflected in studies of transformative learning, where reflection
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and critical analysis are seen as key mechanisms for professional
growth and change (Leach et al., 2012; Sterling, 2010).

The literature also stresses that one of the core competencies of
a teacher-researcher is the ability to work collaboratively. Teamwork
is understood not simply as cooperation, but as a productive
process in which diverse forms of expertise are mobilized to
address shared professional tasks (Edmondson, 2012; West, 2012).
In this regard, Brundiers and Wiek (2017) identify a broader set
of professional capacities relevant to both teachers and students,
including communication, project management, stakeholder
engagement, and lifelong learning. These competencies are
important because they support both professional adaptability and
the social relevance of educational change.

Finally, research on teachers’ self-efficacy suggests that
research competence is closely connected with practical teaching
experience, instructional strategies, student engagement, and fair
evaluation of professional performance. Shah and Bhattarai
(2023) show that experienced teachers are generally better
positioned to sustain engagement, apply effective strategies, and
share knowledge with colleagues. Taken together, the reviewed
studies indicate that research competence in teacher education
should be understood as a multidimensional construct that
inquiry,
collaboration, and the ability to transform practice in response

combines methodological knowledge, reflective

to changing educational conditions.

3.1.3 Block 3: strategies and research approaches
in teacher education

The reviewed literature shows that research approaches in teacher
education are primarily aimed at addressing the diverse needs of
learners while strengthening teachers’ research competence,
pedagogical flexibility, and collaborative capacity. In this context,
teacher education is increasingly understood not only as the
transmission of professional knowledge, but also as the creation of
conditions for reflective inquiry and sustained professional
development. Tirri (2021) emphasizes that more research is needed
on teachers’ values, beliefs, and cognitive and social skills, as these
factors directly influence both their willingness to learn and their
capacity to improve educational practice.

A central idea in this cluster is that effective teacher education
requires research-informed strategies capable of linking micro-
level teaching practice with broader pedagogical and
institutional frameworks. Sanchez-Cabrero et al. (2021) identify
several models of teaching effectiveness, including observation-
based and comparative approaches, showing that research can
support both reflection and the systematic evaluation of
professional performance. Hattie and Zierer (2017) similarly
argue that successful teaching depends not only on teachers’
knowledge, but also on their professional mindframes, especially
their willingness to seek challenges, build trust, use feedback,
and collaborate with colleagues.

The literature further highlights enquiry-based and problem-
oriented strategies as especially valuable in the preparation of
future teachers. Enquiry-based strategy encourages preservice
teachers to engage with subject content through research
practice, thereby strengthening their research competence and
their readiness to apply inquiry within educational settings

(Aragén and Gomez-Chacon, 2022). Related approaches, such as
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problem-oriented and project-based learning, create authentic
learning environments in which students work collaboratively
with real or simulated educational problems, often under flexible
forms of supervision (Acton, 2019; Molina-Torres 2022). These
strategies are particularly important because they connect
professional learning with real educational contexts and support
the development of reflective and investigative dispositions.

Another significant approach in this cluster is design-based
professional learning. Research in this area conceptualizes
teacher learning as a cyclical and evidence-informed process
closely connected to practice and continuous improvement
(Brown et al, 2020; Darling-Hammond et al.,, 2017; Hendricks,
2012; Timperley, 2011) and related studies describe design-based
professional learning as a collaborative format in which teachers
work with practitioner-researchers to create, test, and refine
educational solutions in real contexts. Its main strength lies in
its cyclical, interactive, and context-sensitive nature, which
allows teachers to critically engage with their own practice while
receiving structured support from peers and experts (Calvert,
2016; Gachago, 2017; Laurillard, 2018; Voogt et al., 2015).

3.1.4 Block 4: involvement of students in research

Student engagement is presented in the reviewed literature as a
central condition for the success of educational research. It is
understood as a multidimensional phenomenon that includes
emotional, behavioral, and cognitive involvement in learning,
and is closely connected with academic achievement and the
overall quality of the educational process (Tomaszewski et al.,
2022) A number of studies also show that student engagement
in research is influenced by individual learning styles and by the
level of students’ readiness for active forms of learning. (Loo,
2022) identifies different learner profiles based on combinations
of concrete experience, active experimentation, reflective
observation, and abstract conceptualization, while Pologki Voki¢
and Aleksi¢ (2020) note that more creative and reflective
students tend to show stronger preference for active learning
methods. These that

pedagogies should be flexible enough to accommodate different

findings suggest research-oriented
modes of participation and learning.

Another important theme in this block is the development of
students’ research skills and scientific literacy. The literature
defines research skills as teachable and practicable activities that
enable students to formulate questions, collect and analyze data,
and draw conclusions (Laidlaw et al., 2012). At the same time,
problem-solving and the scientific method are seen as central
mechanisms for strengthening these skills in higher education
(Lira et al., 2022; Vazquez-Villegas et al., 2023). O’Toole et al.,
(2020) further propose the Access—Engage—Utilize model as a
way of supporting student participation in research, while
Drumond Vieira et al. (2017) emphasize that scientific literacy
involves not only conceptual understanding, but also the ability
to act from an epistemologically informed perspective when
confronting real problems.

The reviewed studies also show that more advanced forms of
student engagement in research require a significant degree of
autonomy. In this regard, open inquiry is described as a
enables students to

particularly ~valuable format, as it

independently select questions, organize teamwork, and manage
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research resources within small-group exploratory settings
(Hacisalihoglu et al, 2020; Maltese et al, 2017). Such
approaches contribute not only to student engagement, but also
to the development of self-regulation, only to
engagement, but also to the development of self-regulation,
collaboration, and higher-order inquiry skills. Overall, the
literature suggests that involving students in research is not an
automatic outcome of instruction; rather, it depends on the

student

purposeful development of scientific literacy, research skills, and
supportive pedagogical environments.

Overall, the international corpus demonstrates a mature and
differentiated research landscape
approaches are not only identified, but also interpreted in

in which methodological

relation to implementation conditions, learning processes, and
professional outcomes. This makes the international literature
particularly valuable for identifying analytically grounded
models of research-oriented teacher education.

Table 1 summarizes the key categories identified through
thematic coding of the reviewed literature and reflects the main
analytical blocks used in the comparative synthesis.

A similar thematic logic was identified in the Kazakhstani
corpus, although with a different distribution of emphases and a
range of analytically

narrower elaborated methodological

approaches. These patterns are discussed in the following section.

3.2 Kazakhstani literature on research
methodologies in teacher education

The selected publications of the database of Kazakhstani
scientific journals were also systematized in accordance with the
selected semantic blocks: development of teachers’ research activity
through research in action (n=6); formation of future teachers’
research activity (n=18); teacher’s research competencies (1 =2);
project methods of research activity development (n = 10).

3.2.1 Block 1: development of teachers’ research
activity through action research (action research)

One of the most visible directions in the Kazakhstani literature
is the development of teachers’ research activity through Action
Research (Berikhanova et al, 2023). The reviewed studies
present this approach as a promising means of strengthening
research engagement in higher education by linking inquiry
directly with professional practice. In particular, the literature
emphasizes its potential for reducing the gap between theory
and practice, supporting continuous reflection, and involving
teachers in the systematic analysis and transformation of their
own educational activity (Baidildinova et al., 2022; Berikkhanova
et al., 2023a, b; Rizakhodjayeva et al., 2022).

At the conceptual level, these studies associate Action
Research with activity-based and synergistic approaches, as well
as with principles of proactivity, self-reflection, continuity, and
collaboration among participants in the educational process
(Berikkhanova et al., 2023a, b) Related forms of practice-
oriented inquiry, such as Lesson Study, are also discussed as
relevant mechanisms for enhancing research activity through
collaborative work in real educational settings (Maigeldiyeva
et al,, 2021). Overall, the Kazakhstani literature positions Action
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TABLE 1 Key categories and concepts identified within the thematic blocks of the systematic

review.

Blocks of Meaning Key categories and concepts

Block 1: « In-formal education;

Research approaches, « integration of research and practice;
technologies and methods « the pedagogy of learning to innovate,
collaborate and co-create;

« learning analytics;

« Problem-Based Learning (PBL);

« Project-based learning (PBL);

« Project-based blended learning (BPBL);

o Scrum approach

Block 2: « scientific literacy;

Research Competencies of « experimental (research) culture;
Teachers « “pedagogical weakness”;

« widening participation (WP) practices;
« transformational learning;

« proactive learning;

« researcher-practitioner;

« teacher-researcher;

« teacher self-efficacy;

« collaborative teamwork

Block 3: Strategies and research « A model of teaching effectiveness;

approaches in teacher education « the attitudes of an enthusiastic teacher;
« enquiry-based strategy (EBS);

« research-based pedagogy;

« integration of pedagogical practice with
educational theory;

« Content-based collaborative research;

« Design-based professional learning

(DBPL).

Block 4: « learner engagement;

Student involvement in research « research skills;

« scientific literacy;

« accommodator - learner through concrete
experience and active experimentation;
« divergent - learner through concrete
experience and reflective observation;

« assimilator - learning through abstract
conceptualization and reflective
observation;

« convergent - learning through abstract
conceptualization and active
experimentation;

« “open research”;

« Undergraduate Research (UR)

Research as an increasingly significant non-formal methodology
for strengthening research-oriented teacher education.

3.2.2 Block 2: formation of research activity of
future teachers

The reviewed Kazakhstani studies show that the formation of
research competence begins at the stage of university education
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through the active involvement of students in research activity. At
the same time, the literature indicates that young teachers often
experience difficulties in conducting research, which points to
the need for stronger support systems and greater immersion in
real professional contexts during initial teacher preparation
(Kariyev et al, 2023). The relevance of developing students’
research competence is framed both globally, in relation to
Kazakhstan’s integration into the international educational
space, and locally, in terms of strengthening motivational,
cognitive, creative, and operational components of professional
development (Sarsembaeva, 2022).

Research culture is interpreted in this literature as an
integrative and dynamic quality that includes value-based
orientation toward inquiry, methodological and reflexive
knowledge, and developed research skills. In this context, the
formation of future teachers’ research activity is closely linked
to professionally important qualities, especially communicative
competence and readiness for collaborative problem-solving in
real educational settings (Buribayev et al., 2023). The studies
also emphasize the importance of building a corporate research
culture that encourages active team-based inquiry both during
university study and in subsequent professional practice
(Toktarbekova, 2021).

3.2.3 Block 3: research competence of the
teacher

Research competence is considered as the ability to
solve research problems, conscious readiness to engage in
research activities. Research competence is characterized by
integrity, interactivity, dynamism (Bayalina and Damekova,
2020).

Research competence allows to create qualitative changes in
the sphere of professional activity of a teacher (Kdyrbayeva
et al., 2020).

3.2.4 Block 4: project methods for developing
research activity

A significant number of studies are devoted to the analysis
of the methods in the
development of research skills of teachers of preschool

practice of applying project

organizations. They note the active adaptation of this
innovative technology in the pedagogical process of higher
education institutions. The authors name technologies and
methods
innovative pedagogical activities, educational process and the

themselves, aspects of education management,
education system as a whole as the subject of research in the
framework of projects (Serkan Kelesuglu et al., 2023).

The importance of mastering project technology lies in the
fact that it allows predicting personal and organizational
changes in the teacher’s activity under the condition of unity
of implementation of problem and empirical components of
the research, which will ultimately ensure its objectivity,
reproducibility, evidence and accuracy (Mamytbayeva et al.,
2022). The importance of focusing on improving education
by involving educators in project-based research activities
and their commercialization is also emphasized (Kenzhaliyev
et al.,, 2021).
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3.3 Comparative synthesis of international
and kazakhstani literature

The comparative analysis showed that both international and
Kazakhstani literature recognize the importance of strengthening
research activity in teacher education; however, they differ
substantially in conceptual orientation, methodological diversity,
and analytical depth.

First, the international literature more frequently conceptualizes
research activity as a reflective, inquiry-based, and practice-
embedded dimension of teacher education. Research is treated as
part of teachers’ professional identity and as a mechanism for
understanding and transforming pedagogical practice. By contrast,
the Kazakhstani literature more often frames research activity as a
strategic educational priority linked to the modernization of
higher pedagogical education and the strengthening of research
competence within institutional reform.

Second, the methodological structure of the two corpora differs
considerably. The international corpus contains a broader range of
intervention-based and practice-oriented approaches, including
enquiry-based
collaborative inquiry, and Action Research. These approaches are

learning,  design-based  professional learning,
often discussed in relation to authentic learning environments,
teacher agency, and the integration of theory with practice. The
Kazakhstani corpus, while increasingly attentive to Action Research,
Lesson Study, and project-based methods, more commonly
emphasizes conceptual justification, competence formation, and the
strategic significance of research-oriented teacher education, rather
than the detailed analysis of implementation processes.

Third, the comparison revealed a difference in analytical
emphasis. The international literature tends to offer stronger
interpretive synthesis of how and why specific methodologies
contribute to teacher development. The Kazakhstani literature, in
contrast, more often highlights what should be developed and why
it matters, but less frequently demonstrates how these approaches
operate in sustained pedagogical contexts. This suggests that
the methodological discourse in Kazakhstan is still consolidating
and has significant further
analytical elaboration.

At the same time, both corpora share several important priorities.

potential for empirical and

They emphasize the need to integrate research with pedagogical
practice, to strengthen reflective capacity, and to create conditions
under which teachers and students can participate more actively in
inquiry processes. These commonalities indicate that research-
oriented teacher education is a shared educational priority, even
though the conceptual pathways and institutional conditions differ.

Within this broader comparative framework, Action Research
emerges as an important methodology because it connects
reflection, inquiry, and professional change within authentic
educational contexts. However, the review also indicates that its
significance should be understood alongside other research-
oriented approaches rather than as an exclusive or universally
dominant model.

4 Discussion

The findings of this review suggest that research-oriented
teacher education should be understood not merely as the

frontiersin.org


https://doi.org/10.3389/feduc.2026.1812436
https://www.frontiersin.org/journals/education
https://www.frontiersin.org/

Berikkhanova et al.

acquisition of research techniques, but as the development of a
reflective, inquiry-based, and professionally agentic position.
This interpretation is especially visible in the international
literature, where research activity is embedded in collaborative
inquiry, pedagogical experimentation, and authentic professional
contexts. In this sense, research-oriented approaches do not
simply supplement teacher education; they redefine it as a space
in which teaching, reflection, and knowledge production become
closely interconnected.

The attitude to research ensures the productivity of higher
education teacher’s activity, the ability to respond flexibly to the
ongoing changes. At the same time, it is important to correctly
capabilities and of the
educational process. The Organization for Economic Cooperation

understand one’s own resources
and Development (OECD) aims education to develop in a rapidly
changing world with increasing uncertainty, which requires the
development of competencies that allow the teacher to quickly
restructure the educational process, flexibly responding to the
challenges of the time (OECD, 2019).

The Kazakhstani literature demonstrates growing recognition
of the same agenda, particularly in relation to the modernization
of higher pedagogical education and the strengthening of
research competence. However, the comparative synthesis also
reveals a gap between strategic recognition and methodological
elaboration. Many Kazakhstani studies persuasively justify the
importance of research activity, but fewer provide analytically
robust or empirically grounded models showing how research-
oriented approaches are implemented in sustained pedagogical
practice. This indicates that the development of research-
oriented teacher education in Kazakhstan would benefit not only
from conceptual support, but also from stronger methodological
design and deeper comparative evidence.

The review also clarifies the place of Action Research within the
contemporary methodological landscape of teacher education. Its
significance lies in its ability to connect professional reflection,
inquiry into practice, and context-sensitive pedagogical change.
At the same time, the present review does not support treating
Action Research as the only or universally superior model.
Rather, it should be understood as one important approach
within a wider methodological repertoire that also includes
enquiry-based, project-based, design-based, and collaborative
research-oriented formats. Its educational value depends on
institutional support, methodological preparation, collegial
culture, and the readiness of teachers to engage in reflective inquiry.

This broader interpretation is important for avoiding an overly
normative reading of the literature. The review shows that no single
methodology functions effectively in all contexts. What appears
more important is the degree to which a given approach enables
teachers to investigate meaningful pedagogical problems, connect
evidence with practice, and participate in professional learning
processes that are both reflective and contextually grounded.

Teacher research is increasingly viewed as an essential form of
independent professional inquiry that enables the systematic
analysis of pedagogical problems and the continuous
improvement of educational practice. In this respect, the second
mission of higher education - alongside the preparation of
qualified specialists - also includes the production of scientific
knowledge, the quality of which depends not only on
institutional conditions but also on the competencies of
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individual researchers (Mukhatayev et al., 2024). Against this
background, growing attention is being paid to non-formal
methods of activating teachers’ research activity, particularly
those that move beyond classical educational research and
integrate both qualitative and quantitative approaches. Rubia-Avi
(2023) argues that although teachers may be experts in their
disciplines, they often have limited experience in research and
assessment, which makes approaches such as learning analytics
especially relevant for linking evidence, innovation, and
educational improvement. Bovill (2020), in turn, emphasizes
that non-formal pedagogy is grounded in sustained teacher—
student relationships, which are essential for collaborative
learning and the co-construction of knowledge.

In light of contemporary global educational trends, several
research directions have become especially significant for the
development of research-oriented teacher These

include collaborative pedagogical research within networked

education.

professional communities aimed at equitable and sustainable
educational development (Hosein and Rao, 2025; Setyaningrum
and Jamilah, 2025), participatory action research as a flexible and
reflexive practice-oriented methodology (Feekery, 2023), and
student engagement in applied educational research to improve
teaching and learning materials (Afrilyasanti et al, 2024;
Martinez-Vargas et al., 2024). Additional attention has been given
to online action research in digital learning environments (Arthur
and Feldman, 2024), teacher empowerment and the prevention of
de-professionalization through action research (Crawford, 2025),
and critical studies of the transformative influence of innovative
technologies on learning (Mena-Guacas et al., 2025).

The reviewed literature also confirms the importance of
practically implementing informal research methods as an
effective mechanism for improving and transforming educational
practice. This orientation is consistent with the principles of
practice-based inquiry and evidence-informed education, as it
reinforces the connection between research and everyday teaching
practice. In this regard, Wilson’s typology of practice-oriented
non-formal research is useful for positioning Action Research
within a broader family of inquiry approaches rather than
treating it as an isolated model (Wilson, 2017).

As shown in Table 2. Action Research is characterized by strong
proximity to professional practice, practitioner involvement, and
cyclical reflective processes. At the same time, the comparison
makes clear that it is one of several formats through which
research-oriented professional learning can be organized. This
supports the conclusion that its value lies not in methodological
exclusivity, but in its contextual and pedagogical fit.

The review findings are also relevant for current reforms in
Kazakhstani teacher education, where there is growing interest
in strengthening research competence through practice-based
and inquiry-oriented formats. In this respect, the comparative
evidence synthesized in this review may inform the further
development of curricular and professional learning initiatives in
higher pedagogical education.

As shown in Table 2, Action Research is characterized by strong
proximity to professional practice, practitioner involvement, and
cyclical reflective processes. In the Kazakhstani context, this
approach is gaining increasing relevance as part of the broader
effort to strengthen research-oriented teacher education. Its
integration into the educational landscape has been supported

frontiersin.org


https://doi.org/10.3389/feduc.2026.1812436
https://www.frontiersin.org/journals/education
https://www.frontiersin.org/

Berikkhanova et al.

10.3389/feduc.2026.1812436

TABLE 2 Typology of practice-oriented non-formal research approaches (adapted from Wilson, 2017).

Key question Design-driven

research

Action Research

Lesson Study

Training work

Who determines the Mainly university researchers Practitioners

focus of the research?

Who is involved in the | A team of researchers and Practitioner team

collaboration? practitioners

What types of Theoretical knowledge of

knowledge are practice setting

generated?

What is the duration of | Can last months or years

the research? depending on the purpose of
the project?
Where is this research Fieldwork conducted by the

being conducted? researcher in a practical setting.

through professional development initiatives, training formats, and
the creation of institutional conditions for practice-based inquiry.
Evidence from the implementation of an Action Research
training course at Abai Kazakh National Pedagogical University
further indicates a high level of interest among young researchers
and teachers, increased motivation for research activity, and
growing readiness to apply Action Research in professional
practice. Participants also emphasized the need for continued
methodological support, access to research resources, mentoring,
and institutional recognition of practice-based research. Taken
together, these observations suggest that the value of Action
Research lies not only in its methodological logic, but also in its
capacity to support sustainable professional learning when
embedded in an enabling institutional environment.

The review findings are also relevant for current reforms in
Kazakhstani teacher education, where there is growing interest
in strengthening research competence through practice-based
and inquiry-oriented formats. In this respect, the comparative
evidence synthesized in this review may inform the further
development of curricular and professional learning initiatives in
higher pedagogical education.

5 Conclusion

This study provided a systematic comparative review of
international and Kazakhstani literature on research methodologies
in teacher education. The review showed that both contexts
recognize the importance of strengthening research activity;
however, they differ in conceptual orientation, methodological
diversity, and analytical emphasis. International literature more
often frames research activity as reflective, inquiry-based, and
practice-oriented, whereas Kazakhstani studies more frequently
approach it as a strategic and institutional priority linked to the
modernization of pedagogical education. Within this broader
landscape, Action Research emerged as an important methodology
for connecting reflection, inquiry, and professional change, although
its value should be understood in relation to other research-
oriented approaches rather than as a single dominant model.
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More emphasis on practical knowledge and

theoretical knowledge as needed

Reflexive cyclical spiraling process that can
last months or a year depending on the

purpose of the project

12

Team of practitioners Team of practitioners

Team of practitioners Team of practitioners

More practical knowledge | Practical knowledge, Basic

with a focus on students | concepts of learning theory,

didactics

More than one lesson, a More than one lesson, series of

series of lessons lessons

In a training environment

The findings of the review also have practical significance for
the further development of teacher education in Kazakhstan. They
suggest the need for a more systematic institutionalization of
Action Research and other forms of non-formal research in
higher education through curricular integration, workload
recognition, expert and methodological support, and more
favorable conditions for dissemination and funding of practice-
based this the
recommendations is reinforced by the fact that processes of

research. In respect, relevance of these
institutionalizing non-formal research are already beginning to
take shape at Abai Kazakh National Pedagogical University and
other universities in Kazakhstan. Thus, the study not only
identifies methodological trends and gaps, but also provides an
analytical foundation for strengthening research-oriented
pedagogical education in ways that are both context-sensitive

and practically applicable.

6 Research limitations

This review has several limitations. First, the international
corpus was limited to publications identified within the selected
Scopus-indexed source, while the Kazakhstani corpus was limited
to journals recommended by the national quality assurance
system and available in digital form. Second, the terminology
used to describe research activity, research competence, and
research-oriented pedagogy varies considerably across contexts,
which may have affected comparability. Third, the included
studies differed in methodological design, scope, and analytical
depth, making direct comparison challenging. These limitations
should be taken into account when interpreting the findings and
identifying directions for future research.

7 Conclusions for further research

Future studies may extend the present review by expanding
the database coverage, incorporating a broader range of

international and regional sources, and examining how research-

frontiersin.org


https://doi.org/10.3389/feduc.2026.1812436
https://www.frontiersin.org/journals/education
https://www.frontiersin.org/

Berikkhanova et al.

oriented approaches are implemented empirically in teacher
education programs. Particular attention should be given to

longitudinal and intervention-based studies capable of
demonstrating how reflective and inquiry-based methodologies
influence  teachers’ professional learning in  specific

institutional contexts.
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