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Abstract

Comparative education is advancing with a growing emphasis on innovative research methodologies; however, inte-
grating these approaches to address complex global education challenges remains difficult. While traditional qualitative
methods are valuable, they often fail to capture the multifaceted nature of today’s educational landscape. This review
examines emerging trends that combine qualitative and quantitative approaches, such as mixed-methods research,
big data analytics, longitudinal studies, and meta-analyses, to provide more comprehensive insights. These methodolo-
gies play a crucial role in uncovering patterns and supporting evidence-based policymaking by triangulating findings
and capturing both the “what” and “why” of educational phenomena. However, their implementation faces significant
challenges, including ethical concerns, data privacy issues and contextual disparities across diverse education systems.
Resource constraints, particularly in low-income countries, further hinder the widespread adoption of data-intensive
methodologies, while ensuring methodological rigor without compromising cultural relevance remains a persistent chal-
lenge. Synthesizing studies from 2000 to 2025, this review draws from sources such as Google Scholar, Scopus, Springer,
PubMed Central and other journal databases to provide educators, policymakers, and researchers with a critical analysis
of advancements in comparative education research, highlighting both their potential and limitations in shaping global
educational policies.

Keywords Comparative education - Complex educational challenges - Big data analytics - Longitudinal studies - Meta-
analyses

1 Introduction

Comparative education is an interdisciplinary field in the social sciences that examines the nature of educational systems
in terms of socioeconomic and historical contexts. Researchers in this field draw from various areas such as psychology,
sociology, history, philosophy, and economics to not only examine the operation of these different educational systems
but also address inequalities and the education policies that support and sustain them [1]. In doing so, researchers in
comparative education have discussed the creation, implementation, and sustainability of national identity, values asso-
ciated with education and the role of schools in societies [2]. Comparativists also look deeply into how nation-states, as
well as individual regions and cities within national states, use schools to meet the goal of social order [3].

One of the most important features of comparative research is to focus on educational phenomena occurring in dis-
tinct cultural and national contexts. The aim is to identify and comprehend the connections between such phenomena
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based on certain variables. It also seeks to build on good practices from around the globe and to establish powerful
research networks. Why should this concern learning from educational systems in diverse national contexts? A major
reason is that world educational disparities are huge and have yet to be satisfactorily explained in terms of major inequali-
ties that still exist and continue to disadvantage most of mankind. Indeed, the rationale dates back to the field’s seminal
years when it relied on the critical realist project to adduce truths that were systemic in nature in order to guide policy.
Comparative studies are necessary to build effective social policy.

Although comparative research methods have evolved and developed throughout the twentieth century, moving from
a critical realist standpoint to a rather narrow methodological interest in measurement, many contemporary research-
ers in the field have begun to explore how mixed methodologies such as quantitative and qualitative methods can be
implemented in simultaneous or sequential models. The calls for mixed methodologies are driven by the realization that
positivist practices alone cannot address many of the most pressing concerns of national governments and international
agencies whose overarching goal is to raise curriculum standards [4]. It is believed by many that mixed methodologies
enable researchers to have a more comprehensive understanding of sociocultural phenomena as seen in case studies
from diverse sites and macrolevels [5]. The objective of this review is to examine emerging trends and advancements in
research methodologies within the field of comparative education. This highlights the shift from traditional qualitative
methods to innovative approaches that integrate big data analytics, longitudinal studies, meta-analyses, and mixed
methods.

2 Research design and methodological framework

This review adopts a qualitative interpretive approach, synthesizing scholarly literature from 2000 to 2025 to identify
and analyze methodological trends in comparative education. Sources were selected based on relevance, citation fre-
quency, methodological rigor, and coverage of key themes such as mixed methods, big data analytics, and meta-analysis.
Databases such as Google Scholar, Scopus, PubMed Central, SpringerLink, and institutional repositories were systemati-
cally searched using keyword combinations (e.g., “comparative education”, “mixed methods’, “big data in education”).
The inclusion criteria emphasized peer-reviewed journal articles, major institutional reports, and empirical studies with
explicit methodological descriptions. Studies were thematically coded using a deductive-inductive approach to identify
emergent categories around methodological innovations. Analytical frameworks included the use of triangulation to
synthesize insights across qualitative and quantitative paradigms, and pattern-matching techniques to trace methodo-
logical evolution across contexts. This design ensures a robust and transparent foundation for the subsequent analysis
of methodological advancements.

3 Definition and scope of comparative education

Comparative education is often understood as a systematic comparison of different educational systems. This focus on
comparison provides a way to explore similarities and differences between educational systems. How they function, how
they are similar or different, and the ways they influence and are influenced by each other are fundamental questions
dealt with in this field [6]. Contextually, it provides links between various educational traditions with emphasis on the
historical, political, and sociological dimensions of educational phenomena and their policy consequences rather than
the potential causes and solutions of the issues and problems in economic and social development affecting mankind
living in an increasingly globalized world [7, 8].

Nevertheless, while historical aspects cannot be disregarded, the present era of globalization, shared economic
and environmental concerns, and the quest for interdependence make it imperative that geographical boundaries
should be crossed to serve humanity irrespective of caste and creed [12, 13]. Comparative education can also be
seen from the point of view of inquiry; improving education and social policy-making depends on our under-
standing of the broader global, regional, national, and local contexts within which these are framed [11, 12]. In
this respect, comparative and international agencies might focus on the generation of new insights, coupled with
policy inputs, developed through empirical research in different educational systems [16, 17].

Comparative education as a scholarly field is interdisciplinary and involves many disciplines including sociology,
anthropology, political science, history, and policy studies. The scope of comparison can cover a wide range, such as

@ Discover



Discover Education (2025) 4:210 | https://doi.org/10.1007/544217-025-00616-1
Review

systems of education; subsystems of education, social systems of education, school structure, functions of education,
educational problems among systems, curricula, educational ideals, performances, harmony and discord of schools,
the control of education, and educational standards among nations [14, 15].

The categorization between ‘comparative education’ and ‘comparative study of sociopolitical problems of educa-
tion’is not so distinct but has nevertheless distinct characteristics because both are correlated. It will be impossible
for the reconstruction of comparative education in the arena of education caused by globalization without the
contribution of cross-country studies involving cultural, sociological, and applied policy perspectives. Since some
features of one nation cannot be isolated from the mainstream of shared or similar characteristics of the remaining
nations of the globe, this jeopardizes generalizations drawn on the basis of single-culture studies [9, 10]. In addi-
tion, this typical approach to social facts is available only in a comparative frame. The social sciences as a whole and
sociology in particular are not interested in the social mystery given, but in the ‘ways’ through which this mystery
can be unraveled. Thus, correlation to the most confounding social problems affecting humanity is a must [16].

These findings prove that comparative education, which has been hailed as the mother of educational inquiry, is
a significant ingredient in the realm of globalization [10]. Comparative studies are significant not only in preventing
more chaos in educational fields but also in erasing people’s thoughts about science and racism prevailing in our
education today [17].

4 Evolution of research methods in comparative education

The research methods used in comparative education—the way data are collected—have evolved [18]. Early scholars
typically relied on qualitative methods to construct narratives on educational issues, drawing on data and stories
from their case studies to compare their local settings with those of others [19, 20]. Descriptive and comparative
perspectives were predominantly employed.

As the field became more professional and systematic, research methodologies that are commonly considered
quantitative came to serve. The increasing influence of globalization and advances in technology also has also had
an impact on research methods. Concerns arose regarding the extent to which interpretations of the life worlds
of individuals and social practices and institutions could be related to broader socioeconomic and political global
dynamics [9]. Qualitative data, which involve small numbers of participants, are increasingly being supplemented
and supported by a quantitative approach providing information from broader data sets and statistical techniques
in comparative education [19, 211].

Increasingly, comparative studies in education have begun to utilize combinations of qualitative and quantita-
tive methods, often referred to as mixed methods, to address increasingly complex research questions focusing on
policy impact or complex educational issues such as access to education, educational equity, or political transition
in education [22].

In comparative education research, selecting between qualitative and quantitative methods—or combining
both—depends on the research objectives, the nature of the data, and the context of the study. Table 1 compares
these research methods.

A second significant innovative research development noteworthy for methods in comparative education is the
changing method of data collection. Comparative studies in education have increasingly moved from predominantly
cross-sectional data collection to longitudinal studies. The history of comparative education research methods traced
the evolving practice of research methodologies and their development in comparative and international educa-
tion research. This historical account has emphasized the professional need to justify the claims of research with the
rigor of a scientific method. Each new departure in research approach is accompanied by a variety of reactions in
the professional field [18].

Critics or doubters voice suspicions, complaints, and uncertainty, whereas others employ the new approach with
enthusiasm. The use of concrete methods has been a defining element in the tacit conception of comparative
research.
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5 Traditional research methods in comparative education

Comparative studies in education have a long history, and a variety of research methods and designs have been used
to answer questions about schooling and schooling systems across time, space, and context. Essentially, two types
of research methods are approached in comparative education: qualitative research techniques, and quantitative
research methodologies [19, 24]. Frameworks for conducting primary research include extensive analyses of previous
research and data. These traditional methods help determine trends, amplifications, and knowledge to contextualize
the literature review through new studies [25].

Literature reviews and meta-analyses are two sides of a coin [26]. While literature reviews, including narrative and
integrative studies, aim at combining all previously conducted research, meta-analyses look at analyses of existing
data for a more profound investigation of the combined results. However, they indicate the type and significance
of the outcomes described in the literature review. The advantage of literature reviews lies in their ability to reflect
multiple conclusions and directions regarding research [27].

Meanwhile meta-analyses yield a solid statistic to sufficiently, objectively, and securely link academics’ results.
Both techniques play an important role in synthesizing well-founded and extensive learning from previous studies,
providing opportunities for authentic research and conclusion-making [28]. In the quantitative domain, survey stud-
ies play a pivotal function in educational research [29]. Survey findings from studies conducted around the world are
often used to draw more comprehensive, comparative cross-national estimates.

Surveys range from general ones for the entire population of a country to smaller ones directed at educators, students,
and principals. These traditional research methods have clear advantages in producing robust and reliable knowledge in
making sense of educational systems and outcomes [30]. Meta-analyses are renowned for their ability to gauge overall
effect sizes, thereby averting biased results that may be due to individual research projects’'inadequate sample sizes [31].

Several hundred countries participated in the various studies. Second, some comparative research designs generate
more reliable results than others. Regional or international comparative studies usually prepare data that are collected
simultaneously in a standardized manner at the system level across a group of participant countries or regions. The results
can be used to inform national, regional, or international educational policies because results are expected to be strongly
grounded in the science of measurement and epistemological theory of what is to be measured [32].

Third, and most importantly for the global transfer of results, are the results of cross-correlation studies between
educational and economic outcomes and a range of system-level variables, such as teacher factors. These usually
employ large-scale surveys with large samples. As such, no overarching or meta-relative conclusions can be made
about this kind of research. Moreover, data may not always be available by countries, thus hampering researchers’
ability to compare different educational systems.

5.1 Literature review and meta-analysis

The literature review and meta-analysis are two of the most recognized traditional research methods in comparative
education, and they have played a vital part in informing contemporary studies and policy [15].

A literature review is a formal process of examining in detail the academic work in a chosen area, systematically collect-
ing and critically evaluating existing studies to find the main trends, seminal articles, recent developments and, the most
important findings in the area under investigation. Hence, a literature review allows researchers to move gradually from
a broad idea of a field to a more in-depth understanding that is based on the selected variables of inquiry, methodolo-
gies, guiding concepts used, and the main finding [33]. The literature review is an interpretative and critical synthesis of
this material in any area, and it should have the attributes of both an organized approach and a written document [34].

Meta-analysis is a statistical technique that combines the results of multiple studies that address a set of related
research hypotheses. In comparative education, meta-analysis involves systematically aggregating findings from
various studies to draw more robust conclusions about educational interventions, policies, or phenomena across
different contexts. This method enhances the precision of estimates and resolve inconsistencies among individual
studies, offering a clearer understanding of educational issues on a global scale. Meta-analysis is a valuable research
tool for getting as strong as possible, statistically, an overall statement of a result common to several studies [35].
Combining datasets from several studies can result in a much more satisfactory power of analysis, and nearly all
common least square consensus indicators are boosted by this technique [36].
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Systematic literature reviews are plagued by several problems that mirror the problem with the construction and
application of international databases for the behavioral sciences: notably, there is still a large amount of “grey literature”
that will not come up in such databases or be usable in the end due to either considerations or because the databases
are incomplete and/or skewed [26]. Because of the nature of globalization, more and more research is coming from
unexpected places, sometimes from studies not conducted in the last years, but still relevant. The reliance on methodo-
logically high-quality studies also leaves systematic literature reviews (or meta-analyses) liable to misleading results [37].

Finally, the inclusion of non-peer-reviewed material is often used as a subsequent “weak end” exercise designed to “test
the strain of the results,” without any necessary real reason as to why any effect, negative or positive, might be expected
[38]. The focus on the material quality works in both ways. Most studies come “under the peer review radar”’—including,
for example, the now-told saga of tobacco studies, when journals refused over many years to publish negative findings
until a class action lawsuit forced the publishing of the data. Therefore, one should be wary that if one dismisses a non-
peer-reviewed study as “bad quality” or “biased,” it is inherently irrational or illogical; one might miss important data that
bring significant results.

Such an approach may also be neglect legacy research themes. To avoid these potential biases, there are higher qual-
ity standards and hence specific methods of conducting a literature review, which are identical for the purposes of this
paper to those for conducting a meta-analysis [39].

5.2 Survey research

Survey research is considered too traditional a type of process for the comparative education community [40]. Surveys
are mainly methodologies for data collection, with an accompanying method of analysis that has traditionally had the
immediate purpose of describing an agenda prevailing prior to computer software that can run many regression controls
at once, seemingly without a problem in terms of the amount of control [41].

One can, at the outset, see that for some purpose, the survey describes cross-sections of a collection that is larger
than what is possible to make in most qualitative and case study work. They also collect data from individuals, as well as
issues of setting in place the composite of responses for observations to generalize to a population of interest. It always
consolidates to time series designs for those who constitute the bulk of the population of interest.

Survey research provides mainly two main strengths for comparative research. First, it gathers quantitative data
because large populations will be represented by the designed samples, which are the main reasons for the ability to
judge a representative set of people in a relevant unit, providing a wide range of applications for comparative research
as well as statistical procedures for developing indicators [42].

Second, surveys can be applied to cross-sectional designs, including time series or trend analysis. These designs mainly
serve to describe issues of attitudes, beliefs, and processes in the context of collection and selection of approaches, which
is the question for the case of comparison [43]. Its parent post-stratification is according to the societal strata as per the
units of observation at the beginning, and time or change checking occurs as those trends develop. The case study and
the case study with rules are also among three key cases and areas of comparative investigation [44].

6 Emerging innovative research methods

Several innovative research methods and techniques are becoming more common in the field of comparative education,
demonstrating the need to adapt research approaches to changing social, cultural, economic, and political contexts [45].
These new and emerging research methods and techniques is a focus on the development of new research tools and
approaches to examine complex educational challenges while integrating a focus on methodological innovation [46].
One area of rapid growth in comparative education research has been the use of mixed-methods approaches that,
draw on the strengths of qualitative and quantitative methodologies [47]. There are many areas of educational inquiry
that require the complementarity of mixed methods, such as how and in what ways do families and communities inter-
act with schools to support student learning [48]. In addition, mixed-methods research designs offer opportunities to
integrate different kinds of research questions and data, yielding findings that together provide a more comprehensive
understanding of complex educational phenomena that play out at a variety of educational levels and scales [49].
Another frontier for innovation in comparative education concerns big data, a term used to refer to data that are dif-
ficult to handle within the scope of classical statistical methods because of their volume, velocity, and variety. This data-
intensive research is facilitated by progress in computer power and data storage, resulting in large-scale databases, often
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called mega or international databases [50]. Even if there are some limitations to using such large datasets, particularly
related to ethical dimensions of data privacy, comparisons and convergence in education are among the most common
empirical inquiries in the field [51].

Big data and data analytics offer new opportunities, for example, to uncover patterns and trends hidden in the data
and to support evidence-based decision-making and policymaking [52]. The combination of qualitative, quantitative, and
big data research methods offers new and innovative possibilities to the field and scholarship in comparative education
today. These new tools and instruments, as well as comparative and multi-method research approaches, are a response
to the call of modern educational inquiries and theories [53].

To conclude, methodological innovation has the potential to promote and encourage research that seeks to contrib-
ute to the identification of solutions to the educational challenges and future educational scenarios of our times, and to
divert new avenues of investigation and reflection.

6.1 Mixed methods research

Mixed methods research has been identified as an emerging and powerful approach to comparative education. As
an approach to help bridge “two loved ones,” the value of emphasizing integration can lead to a more comprehensive
understanding of educational contexts [54].

Itis acknowledged that in comparative effectiveness research, several designs for mixed methods research are used,
depending on the nature of the topic to be researched and the underlying epistemic stance [55]. The most popular
designs are the explanatory and exploratory mixed methods designs, which are often referred to as explanatory sequen-
tial designs and exploratory sequential designs. These designs allow the mixing of different data collection and analysis
procedures—qualitative mixed within qualitative, quantitative, or the mix, and their after-specific procedures merged
in data interpretation [56, 571].

The explanatory sequential mixed methods design begins with the collection and analysis of quantitative data that
helps identify cases or sites for further qualitative data collection and analysis. The results of the second phase are then
compared with the quantitative results [56]. In exploratory studies, qualitative data are acquired first and complemented
with quantitative data during the second and often third phases [58]. A central feature of the appeal for many research-
ers has been the ability to integrate findings from both data sources to map these methodologically diverse research
worlds and create new insights. The triangulation of quantitative and qualitative methodological sources allows validity
to be achieved [59].

A key advantage of education is that many problems are multidimensional and require an in-depth understanding
of not only ‘what’ and ‘how much’ questions typically addressed by quantitative research, but also ‘why’and ‘how’ they
occur (which thorough qualitative analysis can address) [60, 61]. The approach is systems-oriented. One of the challenges
of mixed methods research is that combining qualitative and quantitative research competencies, knowledge, and skills
has not been common practice [62].

The applications of mixed methods are also particularly relevant within the fields of comparative and international
education [47]. Contemporary topics within CIE can be complex, multi-faceted, or multi-scalar in nature, where both
qualitative and quantitative data are required to meet the diverse needs of sophisticated educational research and policy.
There has been cross-fertilization between qualitative research, especially from special needs research and the field of
psychology, and what was later to emerge within the broader field of comparative education across Europe and beyond,
where qualitative research is considered to be a recent and expanding trend [63].

Mixed methods have then figured into this background, and the trend is for the same reason: the advantages of mixed
methods research are such as its ability to meet a number of emerging specific research needs that have only recently
been recognized [64]. Mixed methods research is therefore not only a bridge between the qualitative and the quantita-
tive methodology that has been deeply established in the historiography of research but also an up-to-date innovative
approach to educational research trends, needs, and current evidence [49].

Recognizing its significance, UNESCO has extensively employed mixed-methods research in its reports to provide com-
prehensive insights into various subjects, integrating both quantitative and qualitative approaches for a more nuanced
understanding. The State of the Education Report for India 2024, authored by the Srishti Manipal Institute of Art, Design
& Technology, utilizes a combination of secondary data analysis, policy reviews, research literature, interviews, and an
online survey to highlight successful practices and innovative strategies in culture and arts education across India [65]
Similarly, A Comparative Study on Hybrid Learning in Schools adopts a mixed-methods design to analyze relationships
among variables on a broad scale while incorporating qualitative perspectives for deeper exploration [66]. Additionally,
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the report Arts Education: An Investment in Quality Learning highlights the importance of qualitative and mixed-methods
research, emphasizing the value of case studies, ethnographies, and firsthand accounts from artist-teachers and learners
in shaping educational policies [67]. The World Bank has also emphasized the importance of mixed-methods research
in monitoring and evaluating development projects. For instance, the report “Using Mixed Methods in Monitoring and
Evaluation: Experiences from International Development” discusses how integrating qualitative and quantitative methods
can enhance the assessment of development initiatives. This highlights the benefits of mixed-methods approaches, such
as providing comprehensive insights and addressing the limitations inherent in singular methodologies. The report also
suggests future research directions, including the application of mixed methods in constructing counterfactuals and
conducting evaluations under tight time and budget constraints [68].

Additionally, the World Bank’s Independent Evaluation Group employs mixed-methods approaches in its Project Perfor-
mance Assessment Reports, which typically include literature reviews, portfolio analyses, and country missions involving
site visits and semi-structured interviews with stakeholders. This methodology allows for a more nuanced understanding
of complex social dynamics, thereby informing more effective interventions [69]. Collectively, these reports reflect the
commitment of UNESCO and the World bank to leveraging mixed-methods research to inform policy development and
enhance the understanding of educational frameworks in diverse contexts.

6.2 Big data and data analytics in comparative education

Big data analytics refers to the process of examining large and varied datasets—commonly known as big data—to
uncover hidden patterns, correlations, and other insights. In comparative education, this involves collecting and ana-
lyzing extensive educational data from multiple sources and countries to identify trends, assess educational outcomes
and, inform policy decisions. The goal is to enhance educational practices and outcomes by leveraging the vast amounts
of data available in the educational sector [70].The dramatic increase in the amount and diversity of data available has
contributed to the growing application of big data and data analytics in the educational field [50]. Big data extend the
scope of datasets and analytical tools beyond the traditional scale [71]. The size of big data can be beyond human ability
to collect, organize, and analyze; hence, it can be tapped directly into databases to extract information [72]. Big data are
increasingly being used in utility-based and domain-specific contexts for evidence-based formulation and evaluation
of educational policies and practices [50].

On arelated note, the application of big data analytics, which is resourceful due to the huge size and various analyzable
nature of datasets, has been rapidly emerging in the educational domain [73]. Big data in educational settings can be in
the form of structured data such as administrative and census records, school registers, learning management systems,
or web survey activities, or unstructured ones like information extracted from learning systems, virtual learning environ-
ments, webcams, radio-frequency identification, social networking software, and sensors [50, 74].

The promise of big data is that with analytics tools, researchers and policymakers can explore new paths and come
to broader understandings of education by uncovering sometimes hidden connections in the data, capturing patterns
and relationships between factors that had previously gone unnoticed or remained elusive when employing traditional
statistics. Through big data analytics, it is now possible to analyze student learning by identifying patterns in large sets of
information [75]. Big data and advanced data analytics, which are used and analyzed correctly, have the power to improve
educational outcomes. However, there are stark ethical consequences. Analysts require data and large datasets to draw
robust conclusions and recommend effective policy solutions. In a comparative education setting, applying big data and
advanced analytics holds significant promise. UNESCO has explored the applications and broader implications of big
data analytics across various sectors through several reports. The Higher Education Global Data Report contributes to
Sustainable Development Goal 4.3 by providing comprehensive insights into global higher education trends, including
enrollment statistics and equity considerations [76]. In alignment with this, the February 2025 UIS Data Refresh, released
by the UNESCO Institute for Statistics, updates the global database of education indicators by incorporating newly avail-
able country-level data for Sustainable Development Goal 4, thereby strengthening global education monitoring [77].
The World Bank has also implemented initiative that leverage big data and advanced analytics to enhance comparative
education. The Systems Approach for Better Education Results (SABER), launched in 2011, collects and analyzes compara-
tive data on global education policies and institutions, aiding countries in systematically strengthening their education
systems to promote learning for all [78]. Collectively, these reports highlight the commitment of both UNESCO and the
World Bank to leveraging big data analytics for sustainable development, educational enhancement, and social equity,
while also using data-driven insights to inform and improve educational policies and practices globally.
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7 Case-based applications and methodological evaluation in comparative education

While broad trends in methodology are essential to understand, the impact of research methods is best appreciated
through in-depth case-based analysis. This section focuses on two well-developed thematic areas—(1) cross-cultural
studies of student engagement and (2) big data analytics in school performance evaluation—to explore how different
methods perform in real-world educational contexts. These cases help illustrate both the strengths and limitations
of emerging research designs.

7.1 Big data analytics in comparative education
7.1.1 Investigating school performance in South Africa and Sierra Leone

Researchers applied machine learning and educational data mining techniques to analyze extensive educational
datasets from South Africa and Sierra Leone. The study aimed to identify determinants of high school performance by
building predictive models and extracting significant community and school-level features. The findings highlighted
that determinants of performance varied between the two countries, leading to different policy implications and
resource allocation recommendations [79].

7.1.2 Bibliometric analysis of big data in education

A comprehensive bibliometric analysis examined trends and recommendations in the application of big data and
learning analytics in education. The study analyzed publications from 2012 to 2021, identifying the most relevant
journals, authors, countries, research keywords, and subject areas involved. The findings underscored the growing
significance of big data and learning analytics in enhancing educational systems [80].

7.2 Mixed methods in comparative education
7.2.1 Integration strategies in educational research

A systematic review analyzed 119 mixed methods research articles in education to explore generic integration strat-
egies. The study provided insights into how quantitative and qualitative data analyses are blended in educational
research, highlighting the potential of mixed methods to address complex research questions and corroborate
findings [81].

7.2.2 Reflections on mixed methods in comparative education

An article discussed the fit of mixed methods research within comparative education studies. It argued that mixed
methods research aligns well with comparative education’s goal of making meaningful comparisons about educa-
tional systems across different countries. The approach allows for the generation and testing of theory, addressing
complex research questions, and corroborating findings through the integration of quantitative and qualitative
data [47].

7.2.3 International scholars’ experiences in the United States

A mixed-methods study investigated the professional and social experiences of international scholars participating
in exchange programs at a U.S. university. Through surveys and individual interviews, the study revealed that scholars
were most satisfied with work conditions and research experiences but least satisfied with professional develop-
ment opportunities and cultural exchange. The findings highlighted correlations between research experiences and
cultural exchange, as well as between professional development and work conditions[82].

@ Discover



Review
Discover Education (2025) 4:210 | https://doi.org/10.1007/544217-025-00616-1

7.2.4 Teacher care and student engagement in Iran and Poland

This cross-cultural study employed a convergent parallel mixed-methods approach to explore how teacher care
and teacher-student rapport influenced university students’ engagement in pursuing academic goals in a second
language (L2) context. Quantitative data from surveys and qualitative data from interviews with students in Iran and
Poland indicated that teacher care and rapport significantly predicted student engagement. The study also under-
scored the impact of cultural and instructional contexts on student engagement [83].

7.2.5 Additional opportunities for thematic deep dives

Future comparative education research would benefit from deeper investigations into thematic areas such as gender
equity in education, hybrid learning models, and curriculum innovation in under-resourced settings. Case studies within
these themes could further evaluate the utility and limitations of emerging methods in driving equitable and evidence-
based policy solutions.

8 Applications of innovative research methods

The first practical use of innovative methodologies in comparative education is to assess the real needs of school systems
when setting educational policy agendas, visions, and goals. To formulate a realistic agenda for educational system devel-
opment, it is important to base policy options not on policy discourse, interest, or political power but on a combination
of actual evidence-based practical school effects [84].

Another way in which educational researchers can derive practical use and benefit from innovative research methods
is through curriculum development and design [85, 86]. For example, curriculum analysis can provide an opportunity for
an evaluator to undertake a deep research-based exploration of the relationship between the different domains of a cur-
riculum [88, 89]. Furthermore, two questions that have always been high on the agenda of researchers and policymakers
are related to educational quality and equity for development [87]. The application of innovative research methods has
been able to demonstrate to providers and beneficiaries of educational materials and services the requirements neces-
sary for improving educational outputs [88]. In conclusion, collaborative research can go a long way toward resolving
the mutual misunderstanding that exists between policymakers, teachers, and researchers.

8.1 Addressing global disparities in research capacity

In addressing global disparities in research capacity, particularly in low-income contexts, several international initiatives
have emerged. For example, UNESCO’s Capacity Development for Education (CapED) programme supports countries in
Africa and Asia by strengthening national education planning and research systems through technical assistance and
institutional partnerships. Similarly, the Global Partnership for Education (GPE) funds research and capacity-building
projects in low-income countries, including initiatives in Sierra Leone and the Democratic Republic of Congo to improve
data systems and empower local researchers. In Latin America, the Regional Comparative and Explanatory Study (ERCE)
led by UNESCO's Latin American Laboratory for Assessment of the Quality of Education (LLECE) offers training and meth-
odological support for national teams to participate in international assessments. In South Asia, collaborative platforms
like the South Asia Assessment Alliance focus on building regional expertise in large-scale learning assessments and
policy evaluation. These efforts collectively demonstrate that bridging the research capacity gap requires sustained
investment, international collaboration, and locally grounded solutions.

9 Policy formulation and evaluation

A vital concern in the field of comparative education is how evidence-based policy interventions in education are imple-
mented and evaluated [89]. A rich body of research convincingly shows that sound policy interventions based on empiri-
cal evidence can make a substantial difference [90]. Data-driven insights lead to a better understanding of practices and
their underlying dynamics, empower policymakers, and contribute to creating an education system based on evidence
[91].
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Changing and reforming education systems, schools, or teaching preparation to reflect the newest research findings
is one of the goals of education research. A study of the “what works” literature shows a rich mix of research approaches
that reflect the diversity in educational research methodologies.

One may argue that educational programs and interventions can be studied using the policy science toolbox, and
there is no need for specific innovative research methodologies. Evaluations can follow standard formative and summa-
tive evaluative scheme. At the outset, innovative methods may be missed when attempting to contribute. Education is
a human, highly dynamic system that does not wait for researchers to finish their data collection and analysis and issue
their findings [92].

Sufficient knowledge based on multiple analytical angles accumulated over time needs to inform ongoing manage-
ment and modification. Every intervention that concerns about this system also needs data about ongoing developments.
The research interests outlined above are related to empirical implementation and effects of policy guidelines, which can
be formulated at the policy level, country, or system level, as well as at the specific program or school level [93]. Between
both levels, new or innovative implementation in countries and systems can be empirically explored. The collection of
different kinds of data on the same intervention provides triangulation of findings, which is instrumental for validity
and reliability, and can also contribute to a deeper understanding of the impact of innovative research methods [94].

Data sources within one country or used in national or international surveys provide data to document policy deci-
sions: their formulation, implementation, and effectiveness, for instance, their effect on marginalized groups. These data
emerged from a close collaboration between educational researchers and stakeholders mapped within the policy cycle
or development intervention. This provides a basis for the meaningful exchange of researchers with policymakers on
how their research can contribute.

9.1 Enhancing accessibility of innovative methods

To make innovative research methods more accessible and impactful for educators and policymakers, several key sup-
ports and infrastructures are essential. First, investment in research training and methodological capacity-building pro-
grams—especially in low-resource settings—is critical. National education ministries, in collaboration with international
organizations like UNESCO and the World Bank, should prioritize workshops, fellowships, and certification programs
focused on mixed methods, big data analytics, and longitudinal research. Second, the development of open-access
data repositories and collaborative research platforms can democratize access to educational datasets and analytical
tools. Initiatives like the UNESCO Institute for Statistics (UIS) and the Global Education Monitoring Report Datalab serve
as models for accessible data-sharing ecosystems. Third, institutional support for interdisciplinary research—such as
research funding schemes, dedicated centers of excellence, and incentives for cross-sector collaboration—can foster
innovation and encourage the practical use of research findings. Finally, translating research into user-friendly formats
(e.g., policy briefs, dashboards, and infographics) ensures that insights are not only produced but also utilized effectively
in real-world decision-making processes.

10 Curriculum development and improvement

Curriculum development and improvement are considered essential components of quality education in the field of
comparative education [95]. In this context, it is important to pay due attention to the results of educational research
and innovative methodological tools to develop students’ cognitive and metacognitive skills successfully. Using data
as a source leads to a description of the practices that educational systems have developed in response to challenges.
When considering the different ways in which these data are used, decision-makers generally prefer practices that drive
learning improvement. Rather than looking at the assessment data, they make context-sensitive interpretations of the
findings, which lead them to seek explanations and solutions by asking students, parents, and educators about the
reasons for these statistical associations.

In Finland, an innovative use of structural equation models has made it possible to propose new profiles of student
learning styles, preferences, and motivation. A key approach to curriculum reform is the use of research methods to
identify students’ diverse needs [96]. The Dutch educational system made an innovative use of the monitoring sample
data as it enabled an in-depth data-driven evaluation of the social, practical, and life skills cross-curricular module for
students with disabilities, which was based on the educational standards for general high school students. The informal
qualitative curriculum was perceived as beneficial. Systematic adaptations were made based on these findings. Data
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on opportunities can also help ensure that teacher-researcher responsiveness does not concentrate on the most usual
cases. Data has also been used to redefine the evaluation of curriculum and classroom variables [97].

11 Ethical considerations in comparative education research

The first ethical consideration when conducting comparative educational research is the consent to research [98]. While
recent debates have focused on consent to privacy and data collection in educational studies, the fundamental initial
consent to participate has received less attention. In comparative systems research, every individual (or parent) in school
age interviewed for information on educational practices is a de facto educational participant [99]. Beyond differing
national rules on protection for children and young people, their cultural provenance makes these participants an uneven
group, over and above considerations of social class or gender [100], for example, studies addressing ethical dilemmas
of field research have also noted the impact of cultural differences between those who conduct research and those who
are the object of research. This discrepancy generally produces tensions that often characterize research processes and
are particularly relevant for comparative researchers who step into other cultural worlds [101].

The principal output of a comparative education research process is the data it generates, which is taken to represent
the views, experiences, and practices of the participants in the study. It is for this very reason that some have highlighted
the urgent need for comparative educators to explicitly address their own subjectivities and “situate” themselves and
their work more rigorously [102]. Encountering and dealing with biases relating to gender, race, class, nationality, and
so on in the interpretation and presentation of data leads to the promotion of the degree of reflexivity that research in
comparative education is said to require. These responsibilities are not simply individual, of course. Comparative research-
ers require ethical understandings and guidelines to characterize their methods and practices in the conduct of their
research, and in the interpretation that they generate from them [103].

There thus seem to be three principal spaces within which ethical considerations operate within the conduct and dis-
semination of comparative educational research. The first space relates to the researchers’relation to their subjects, the
second space concerns their relation to the analysis and inference of their data, and the third space is one in which they
are responsible for the representation and dissemination of their data in the research community [103]. Ethical research
practices and attentiveness to the procedural particulars described here are crucial not only for safeguarding the inter-
ests and rights of the children and parents who are drawn into research, but also for ensuring the effective observation
of educational sites and the integrity of any resulting comparative findings. While applying procedural ethics will never
guarantee that research encounters will be without conflict and complexity, they are a necessary part of the conditions
necessary for relatively open research practices to earn the trust of those into whose lives they delve.

11.1 Ethical issues in cross-cultural research

Comparative education research in cross-cultural settings presents ethical challenges arising from differences in societal
norms, research traditions, and power dynamics. Researchers must navigate these complexities while maintaining ethi-
cal integrity by avoiding cultural imposition, ensuring respectful engagement, and addressing language barriers [103].
Applying Western-centric methodologies indiscriminately to non-Western educational contexts can lead to misrepresen-
tations; therefore, research approaches should be adapted to local settings. Collaboration with educators, policymakers,
and communities is essential to developing culturally appropriate methods that uphold mutual respect. Additionally,
language and interpretation challenges must be carefully managed to prevent misinterpretations, emphasizing the need
for accurate translation and culturally competent interpretation to enhance research validity [104].

11.2 Addressing power imbalances and research exploitation

A significant ethical concern in comparative education research is the power imbalance between researchers and par-
ticipants, particularly in studies involving marginalized communities or developing nations. To prevent exploitative
practices, researchers should adopt participatory methods that actively involve local communities in shaping the study
rather than treating them as mere subjects. Ensuring equitable benefits for participants is essential, such as sharing
research findings with local educators and policymakers to enhance educational practices. Additionally, recognizing
and fairly representing the intellectual contributions of local scholars in academic publications is crucial for fostering
ethical and collaborative research [15].
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11.3 Ethical use of comparative data and responsible interpretation

Comparative education research relies on data-driven insights to inform policy and practice, however misrepresen-
tation of findings can lead to unintended policy consequences. Ethical concerns in data interpretation and report-
ing include avoiding deficit framing by highlighting strengths alongside challenges rather than depicting certain
education systems as fundamentally flawed. Findings should be contextualized with an understanding of historical,
socioeconomic, and political factors that shape educational outcomes to ensure accurate representation. Addition-
ally, preventing oversimplification is essential because, comparisons should not reduce complex educational realities
to mere rankings or metrics without considering qualitative factors that provide deeper insights into educational
contexts [105].

11.4 Data privacy concerns in big data analytics and the risk of algorithmic bias in artificial intelligence
(Al)-driven education research

The increasing use of big data analytics and Al in comparative education research has led to new ethical dilemmas.
Although, big data enable large-scale insights, they also raises concerns about data privacy, security, and bias in
Al-driven decision-making [106].

11.4.1 Privacy and data protection

Big data research in education involves collecting large volumes of student and institutional data from learning
management systems, standardized testing, and online learning platforms, necessitating strict ethical data govern-
ance. Ensuring anonymization is critical, and personally identifiable information is removed or masked to protect
participants’identities. Researchers must also comply with global data protection regulations, such as General Data
Protection Regulation in Europe, Family Educational Rights and Privacy Act in the U.S., and other national data
privacy frameworks, to uphold legal and ethical standards. Additionally, securing data storage through encryption
and protected environments is essential to prevent unauthorized access or breaches, ensuring the integrity and
confidentiality of educational data [66, 92].

11.4.2 Algorithmic bias and ethical Al in education

Al-driven analytics are increasingly used to predict student performance, assess learning outcomes, and automate
decision-making, however these systems risk perpetuating inequalities if not ethically designed. Bias in training data
can reinforce disparities if Al models are developed using datasets skewed toward privileged student groups [107].
Additionally, the lack of transparency in Al decision-making, where many educational systems function as “black
boxes,” limits the ability of educators and students to understand or challenge recommendations. Overreliance on
Al and big data may also contribute to digital exclusion, further marginalizing students from underprivileged back-
grounds who lack digital access. To address these concerns, researchers must advocate for Al models that incorporate
human oversight, fairness audits, and bias detection mechanisms, ensuring ethical and equitable integration of Al
in education [108].

11.5 Ethical challenges in open access and research dissemination

The ethical responsibility of researchers extends beyond data collection to the publication and dissemination of find-
ings, emphasizing transparency and accessibility. A key concern is the balance between open access and paywalls, as
open-access publishing promotes global knowledge sharing; however, researchers must also uphold ethical citation
and intellectual property rights. Additionally, preventing research misuse is essential to ensure that findings are not
distorted to justify harmful education policies, such as exclusionary admission practices and funding cuts. Equally
important is inclusive dissemination, in which research should be communicated in accessible formats, that enable
educators, policymakers, and communities to engage with and benefit from the findings [109].
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11.6 Researcher bias and subjectivity in comparative education research

In comparative education research, the researcher’s personality, background, and experiences inevitably shape the
way studies are designed, data are collected and analyzed, and findings are interpreted. Acknowledging this subjec-
tivity is crucial for maintaining research integrity and minimizing personal biases. Reflexivity, or the critical examina-
tion of one’s assumptions, values, and biases, is essential in cross-cultural research because, as researchers’ cultural,
linguistic, and disciplinary backgrounds influence data interpretation [110]. The key aspects of reflexivity include
awareness of personal biases, continuous self-reflection, and engagement with local contexts to ensure accurate
representation of educational systems. Biases can manifest in data collection and interpretation through selection
bias, confirmation and linguistic bias, which can be mitigated by employing triangulation, interdisciplinary collabo-
ration, and local stakeholder involvement. Additionally, power dynamics in researcher-participant interactions raise
ethical concerns, particularly when researchers from high-income countries conduct studies in low-income settings
[111]. Ethical considerations include ensuring fair representation, promoting reciprocity so that findings benefit local
communities, and respecting cultural norms. To enhance transparency and accountability, comparative education
scholars must explicitly document research processes, disclose funding sources, and provide detailed methodologies
to allow replication and critique. While researcher subjectivity is inherent in comparative education, addressing it
through reflexivity, ethical engagement, and transparency strengthens the credibility, rigor, and equity of research,
ultimately contributing to more meaningful and impactful educational insights [105].

11.7 Ethical responsibilities in longitudinal and experimental research

Longitudinal studies on comparative education, which track students’ progress over extended periods, introduce unique
ethical concerns that require careful consideration. Ensuring informed consent over time is crucial, as participants must
have ongoing opportunities to reassess and withdraw their consent as the study progresses [112]. Additionally, the risk
of attrition and unequal representation poses a challenge, making it essential for researchers to actively promote diverse
participation and prevent biased results due to participant dropout. Moreover, studies involving experimental interven-
tions, such as new educational policies or teaching strategies, must be designed to minimize harm and ensure that all
students benefit equally, upholding ethical integrity in long-term educational research [113].

Ethical considerations in comparative education research are complex and multifaceted, requiring a careful balance
between rigorous academic inquiry, cultural sensitivity, participant rights, and responsible data use. As research meth-
odologies evolve, particularly with the increasing reliance on big data and Al-driven analytics, ethical challenges will
continue to expand. To promote equitable and responsible research, scholars must develop standardized ethical frame-
works that guide cross-cultural and data-intensive methodologies, advocate for ethical Al in education to ensure fair,
transparent, and bias-free algorithmic decision-making, and foster inclusive and reciprocal research practices that actively
benefit local educators and communities. By adhering to ethical best practices, comparative education researchers can
contribute to more just, transparent, and impactful educational policies and innovations worldwide [114].

11.8 Practical strategies for navigating ethical and cultural challenges

In practice, researchers in comparative education have employed various strategies to navigate ethical and cultural com-
plexities effectively. For instance, in cross-cultural research with Indigenous communities in Australia, scholars adopted
participatory action research (PAR) approaches, which emphasized co-designing the study with community members to
ensure cultural relevance and respect for traditional knowledge systems. Similarly, in a comparative study on girls’educa-
tion in South Asia, researchers engaged local female educators as cultural mediators to conduct interviews and interpret
findings, thereby reducing power imbalances and enhancing trust. In sub-Saharan Africa, several education-focused NGOs
have piloted ethics review boards that include community representatives to evaluate research protocols, ensuring align-
ment with local norms and values. Moreover, UNESCO's research on refugee education in the Middle East has integrated
trauma-informed methods and multilingual consent processes, offering flexible participation options and safeguarding
vulnerable populations. These examples demonstrate that ethical and cultural challenges can be effectively addressed
through collaborative engagement, context-sensitive methodologies, and inclusive research governance structures.
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12 Limitations

Despite its contributions to the field of comparative education, this study has several limitations. First, while the work
integrates various research methodologies, it does not empirically test their effectiveness in real-world educational set-
tings, limiting its practical validation. Additionally, although the discussion on big data analytics and mixed-methods
research is comprehensive, it does not fully address the practical challenges of implementation, such as data privacy
concerns and resource constraints. The study also focuses largely on methodological advancements without extensively
engaging with contextual variations in educational systems, which could impact the applicability of findings across
diverse sociocultural settings. Lastly, while the study highlights the significance of interdisciplinary approaches, it does
not propose specific frameworks for effectively integrating these methodologies. Future research should address these
limitations by expanding the geographical scope of analysis and developing structured guidelines for methodological
integration in comparative education research.

13 Conclusion and future directions

In recent years, the field of comparative education has experienced a paradigm shift, embracing innovative research
methodologies to address the complexities of global education systems. This review has examined the evolution of
research approaches, highlighting the transition from traditional qualitative and quantitative methods to the integra-
tion of big data analytics, longitudinal studies, meta-analyses, and mixed-methods research. These advancements have
enhanced the depth and accuracy of educational research, allowing scholars to analyze large-scale datasets, uncover
meaningful patterns, and generate insights that are more representative and actionable. By synthesizing studies from
2000 to 2025, this review demonstrates the growing importance of methodological diversity in comparative education.
The findings reaffirm that mixed-methods approaches provide a balanced framework for investigating both the “what”
and “why” of educational phenomena. In addition, big data analytics has emerged as a transformative tool, enabling
researchers to process vast amounts of educational data and derive evidence-based policy recommendations. The adop-
tion of longitudinal studies has further strengthened comparative education by offering a more dynamic perspective
on educational trends and reforms over time.

Future research must continue to explore the ethical and practical implications of these emerging methodologies.
Although big data and advanced analytics present unprecedented opportunities, they raise concerns regarding data
privacy, accessibility, and equity in education. Scholars must also strive for methodological rigor by refining integra-
tion strategies in mixed-methods research and ensuring the responsible application of quantitative and qualitative
techniques. Ultimately, this review underscores the necessity for a flexible, interdisciplinary, and data-driven approach
to comparative education research. As the educational landscape continues to evolve, the effective use of innovative
methodologies will play a crucial role in informing global education policies, reducing disparities, and fostering equitable
learning opportunities across diverse contexts. This review serves as a foundation for further discourse, encouraging
educators, policymakers, and researchers to collaboratively advance the field through methodological innovation and
empirical inquiry.
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