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Abstract
The objective of this study was to explain and design a comprehensive, context-based native

model for evaluating science and technology policies in higher education based on expert
perspectives and qualitative data analysis. This study is applied in purpose and qualitative in
nature, conducted using thematic analysis. The research population consisted of experts in
science and technology within higher education, selected through purposive and snowball
sampling. Data collection continued until theoretical saturation was reached, resulting in 23 in-
depth semi-structured interviews. The collected data were transcribed and analyzed using
Braun and Clarke’s approach, including stages of initial coding, theme identification, review,
and naming. To ensure rigor, credibility strategies such as member checking, peer review, and
detailed documentation of the research process were applied. The findings indicate that the
evaluation of science and technology policies is a multidimensional and context-dependent
phenomenon influenced by the interaction of internal and external factors. At the internal level,
university governance, executive capacity, human and research resources, and managerial
transparency significantly affect evaluation effectiveness. At the external level, macro-level
policies, inter-institutional collaboration, and governmental financial support were identified as
key determinants. The results also revealed that weak policy design, lack of clear indicators,
disconnection between evaluation and decision-making, and overreliance on quantitative
approaches are major barriers to effective evaluation. The proposed model can serve as a
comprehensive and native framework for improving the evaluation of science and technology
policies in higher education and can enhance evidence-based decision-making and policy
effectiveness.
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Extended Abstract
Introduction
In recent decades, higher education systems worldwide have undergone profound transformations
driven by rapid advancements in digital technologies and artificial intelligence. These developments
have reshaped the nature of teaching, learning, and academic governance, positioning science and
technology policies as central instruments for steering educational innovation and institutional
change. The effectiveness of such policies increasingly depends not only on their formulation and
implementation but also on the robustness of their evaluation mechanisms (Nadeem, 2025; Wang et
al.,, 2024). As higher education institutions move toward data-driven and technology-enhanced
environments, the need for comprehensive and context-sensitive evaluation frameworks has
become more critical than ever. Emerging paradigms such as digital intelligence and Al-based
learning systems emphasize personalized learning, adaptive instruction, and enhanced academic
performance, thereby requiring sophisticated evaluation models that can capture both measurable
outcomes and intangible processes (Chen, 2025; Zhou, 2025).
Moreover, the integration of artificial intelligence into educational contexts has been shown to
improve student engagement, academic achievement, and teacher self-efficacy, particularly in
STEM disciplines (Jivtode, 2025; Yehya et al., 2025). However, these advancements also introduce
new complexities in policy evaluation, as traditional quantitative metrics often fail to capture the
nuanced and context-dependent impacts of such technologies. Scholars have argued that
overreliance on output-based indicators limits the understanding of policy effectiveness, as it
overlooks qualitative dimensions such as organizational learning, cultural transformation, and
stakeholder engagement (Twyman, 2025; Urquhart et al., 2025). In parallel, the expansion of digital
educational platforms and technology-enhanced teacher training has highlighted the importance of
professional competencies and institutional readiness in determining the success of policy
implementation (Azarabadi et al., 2025; Osorio Vanegas et al., 2025).
Furthermore, recent studies have emphasized the need for participatory and multi-dimensional
approaches to evaluation, incorporating both technological and human factors. For instance, the use
of interactive tools and Al-driven instructional systems has demonstrated significant potential in
enhancing teaching quality and learner engagement, yet their effectiveness remains contingent upon
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coherent policy frameworks and continuous evaluation processes (Chetia, 2025; Marange & Tatira,
2025). In addition, governance challenges such as data management, ethical considerations, and
regulatory frameworks have emerged as critical issues in higher education policy evaluation
(Chanpradit, 2025; Wu et al., 2024). These complexities underscore the necessity of adopting holistic
evaluation models that can address structural, cultural, and technological dimensions
simultaneously.

Another critical aspect of contemporary higher education policy is the emphasis on developing
twenty-first-century skills, including creativity, critical thinking, and resilience. Approaches such as
design thinking have been shown to foster cognitive and metacognitive skills among students,
contributing to their academic and professional development (Abolhassani et al., 2026). Similarly,
resilience has been identified as a key factor in student success within STEM education, highlighting
the importance of non-cognitive outcomes in policy evaluation (Sung et al., 2024). These
developments indicate that effective evaluation frameworks must extend beyond traditional metrics
to include broader educational outcomes. Additionally, the concept of quality culture and student
satisfaction has gained prominence as a key indicator of higher education performance, further
emphasizing the need for comprehensive evaluation approaches (Tajiddinovna, 2024; Tu et al.,
2024).

Despite these advancements, a significant gap remains in the development of native, context-based
evaluation models that reflect the unique cultural, institutional, and structural characteristics of
specific higher education systems. Many existing frameworks are derived from global models that
may not fully align with local realities, limiting their applicability and effectiveness. Research has
highlighted the importance of designing context-sensitive evaluation models that incorporate local
knowledge, stakeholder perspectives, and institutional diversity (Osorio Vanegas et al., 2025; Zhang,
2025). Furthermore, sense-making approaches suggest that policy evaluation is inherently
interpretive, shaped by the perceptions and experiences of stakeholders, thereby reinforcing the
need for qualitative methodologies (Urquhart et al., 2025).

In light of these considerations, the present study seeks to address the existing gap by developing
a comprehensive, native evaluation model for science and technology policies in higher education.
By adopting a qualitative approach and drawing on expert perspectives, the study aims to provide a
multidimensional framework that integrates organizational, technological, and contextual factors,
thereby enhancing the effectiveness of policy evaluation and supporting evidence-based decision-
making in higher education systems (Gholami et al., 2025; Yousef Mostafa et al., 2024).

Methods and Materials

This study is applied in purpose and qualitative in nature, employing thematic analysis as the primary
methodological approach. The research population consisted of experts and specialists in science
and technology policy within higher education, selected through purposive and snowball sampling
techniques. Sampling continued until theoretical saturation was achieved, resulting in a final sample
of 23 participants with diverse academic and professional backgrounds. Data were collected through
in-depth semi-structured interviews, each lasting between 45 and 60 minutes, conducted either face-
to-face or via virtual platforms. All interviews were recorded with participants’ consent and
subsequently transcribed verbatim.

The data analysis process followed Braun and Clarke’s six-step framework, including familiarization
with the data, generation of initial codes, searching for themes, reviewing themes, defining and
naming themes, and producing the final report. Coding was conducted inductively to ensure that
themes emerged directly from the data. To enhance the rigor and trustworthiness of the findings,
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strategies such as member checking, peer debriefing, and detailed documentation of the research
process were employed.

Findings

The analysis of interview data resulted in the identification of multiple interconnected themes that
collectively describe the evaluation of science and technology policies in higher education. At the
core of the findings is the recognition of evaluation as a multidimensional and context-dependent
phenomenon shaped by the interaction of internal and external factors. Internal factors include
university governance, executive capacity, human and research resources, and managerial
transparency, all of which play a critical role in determining the effectiveness of policy evaluation.
External factors encompass macro-level science and technology policies, inter-institutional
collaboration, and governmental financial support, highlighting the influence of broader policy
environments on evaluation processes. The findings also reveal several structural and operational
challenges, including the lack of clear and measurable policy objectives, absence of standardized
evaluation indicators, and weak integration of evaluation outcomes into decision-making processes.
Furthermore, the results indicate a dominant reliance on quantitative metrics, leading to the neglect
of qualitative dimensions such as organizational learning, stakeholder experiences, and cultural
factors. Additional challenges include fragmented data systems, insufficient access to reliable
information, limited stakeholder participation, and a lack of methodological integration in evaluation
practices. Collectively, these issues contribute to the inefficiency and limited impact of existing
evaluation mechanisms.

The study also identifies key strategic requirements for improving policy evaluation, including the
development of comprehensive and integrated evaluation models, adoption of mixed-method
approaches, establishment of standardized reporting systems, and promotion of stakeholder
engagement. These strategies are essential for enhancing the accuracy, relevance, and
effectiveness of evaluation processes.

Discussion and Conclusion

The findings of this study highlight the complexity and multidimensionality of evaluating science and
technology policies in higher education. The identification of both internal and external determinants
underscores the need for a holistic approach that considers organizational structures, policy
environments, and stakeholder dynamics. The study demonstrates that effective evaluation cannot
be achieved through isolated or purely technical measures but requires an integrated framework that
aligns evaluation processes with policy objectives and institutional contexts.

The observed challenges, including the lack of clear indicators, limited use of evaluation results in
decision-making, and overreliance on quantitative methods, reflect systemic issues that hinder the
effectiveness of policy evaluation. Addressing these challenges requires a shift toward more
comprehensive and participatory evaluation approaches that incorporate both quantitative and
gualitative dimensions.

The proposed native evaluation model offers a practical framework for overcoming these limitations
by emphasizing context sensitivity, stakeholder involvement, and methodological diversity. By
integrating structural, technological, and cultural factors, the model provides a more accurate
representation of policy processes and outcomes, thereby supporting evidence-based decision-
making and continuous policy improvement.

In conclusion, the study contributes to the existing literature by providing a context-based and
multidimensional evaluation model tailored to higher education systems. The findings emphasize the
importance of aligning evaluation practices with institutional realities and highlight the need for
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ongoing adaptation in response to technological and organizational changes. The proposed model
has the potential to enhance the effectiveness of science and technology policy evaluation and to
support the development of more responsive and sustainable higher education systems.
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