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ABSTRACT

This study aims to analyze the integration of
deep learning concepts in modern education
evaluation systems through a comparative study
between Indonesia and Singapore. The study is
grounded in the assumption that the level of
deep learning integration in educational
evaluation is influenced by policy readiness,
technological  infrastructure, and human
resource competence. A qualitative comparative
approach was employed by analyzing policy
documents, international reports, and relevant
scientific literature. The findings indicate that
Singapore has systematically implemented deep
learning to support adaptive and process-
oriented learning evaluation. In contrast,
Indonesia’s evaluation system remains largely
focused on learning outcomes with limited
technological integration. These results reveal a
structural gap in the implementation of modern
educational evaluation and highlight the need to
reformulate Indonesia’s evaluation policies
toward a more data-driven and learning-oriented
approach

DOI: https:/ /doi.org/10.55927 /0ywn7v10 841

E-ISSN: 3047-4078

https:/ /journalijcs.my.id/index.php/ijcs



https://journal.formosapublisher.org/index.php/ijcs/index
https://doi.org/10.55927/0ywn7y10
https://journalijcs.my.id/index.php/ijcs/submissions
mailto:zaenabs@gmail.com
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/

Zaenab, Bashori, Sahri

INTRODUCTION

The rapid development of digital technology has brought fundamental
changes to educational practices, including learning evaluation systems.
Educational evaluation, which previously focused primarily on measuring final
outcomes through standardized testing, has gradually shifted toward more
comprehensive, continuous, and process-oriented approaches that emphasize
students’ learning trajectories. This shift aligns with the demands of 21st-century
education, which highlight the use of learning data as a basis for more accurate
and context-sensitive educational decision-making (OECD, 2021).

One technological advancement with strong potential to address these
demands is deep learning. As a branch of artificial intelligence, deep learning is
capable of processing large and complex datasets to identify patterns and non-
linear relationships. In educational contexts, deep learning is not only used to
support digital learning environments but has also begun to play a role in
evaluation systems by analyzing students’ learning behaviors, identifying
learning difficulties, and providing more adaptive and personalized feedback
(Holmes et al., 2019; Williamson & Eynon, 2020). This approach reflects a shift in
evaluation from a mere measurement tool toward an instrument for learning
development.

In Indonesia, various policies promoting digital transformation in
education have been introduced in recent years. However, the implementation
of learning evaluation at the practical level remains largely dominated by
outcome-based assessment and has not yet been fully integrated with artificial
intelligence-based learning analytics. Evaluation is often positioned as the final
stage of instruction rather than as a continuous process that supports the
improvement of teaching and learning strategies (Suryani & Fatmawati, 2021;
Kemendikbudristek, 2022). This condition indicates a gap between the direction
of educational policy and evaluation practices at the institutional level.

In contrast, Singapore has developed a more adaptive and data-driven
educational evaluation system. Learning evaluation in Singapore is designed to
capture students’ learning processes comprehensively through the use of digital
technologies and learning analytics. This approach enables teachers and
educational institutions to respond more precisely and sustainably to students’
learning needs, in line with the student-centered learning paradigm that
underpins Singapore’s national education policy (OECD, 2021).

Against this backdrop, a comparative study between Indonesia and
Singapore becomes particularly relevant. This study is grounded in the
observation that disparities in the application of deep learning within modern
educational evaluation systems are shaped not only by technological availability
but also by policy frameworks, institutional readiness, and the capacity of human
resources in education. The contribution of this study lies in enriching the
discourse on educational evaluation by positioning deep learning as an analytical
tool for understanding learning processes, rather than merely as a support for
digital instruction. Accordingly, this study aims to examine the integration of
deep learning concepts in modern educational evaluation through a comparative
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analysis of Indonesia and Singapore, while identifying the key factors
influencing differences in their implementation.

LITERATURE REVIEW
Modern Educational Evaluation

Modern educational evaluation is no longer understood merely as a
process of measuring learning outcomes, but rather as an integral component of
continuous learning. This approach positions evaluation as a means of
understanding students’ overall development, including cognitive aspects,
learning processes, and the achievement of long-term competencies. The OECD
(2021) emphasizes that effective evaluation systems should be closely integrated
with curricula and instructional practices and supported by the systematic and
sustained use of educational data. Such evaluation enables more responsive
educational decision-making that aligns with students’ learning needs.

In line with this perspective, modern educational evaluation also requires
a shift from summative assessment toward formative assessment that focuses on
improving the learning process. Evaluation is no longer positioned as a selection
tool, but as a reflective mechanism that assists educators in adjusting
instructional strategies. This shift provides an important foundation for the
integration of digital technologies within contemporary educational evaluation
systems.

Deep Learning Concepts in Educational Evaluation

As a branch of artificial intelligence, deep learning has the capacity to
analyze large and complex datasets and identify patterns that are difficult to
detect through conventional methods. In educational contexts, this technology
enables the analysis of students’ learning behaviors, the identification of learning
difficulties, and the provision of more adaptive feedback. Holmes, Bialik, and
Fadel (2019) argue that the application of deep learning in education should be
directed toward enhancing the quality of learning evaluation, rather than merely
automating academic assessment.

Furthermore, deep learning has the potential to transform evaluation from
a measurement tool into a diagnostic instrument for learning. Through
continuous analysis of learning data, deep learning-based evaluation can
support educators in gaining deeper insights into students’ learning needs.
However, the effectiveness of this technology largely depends on the readiness
of the education system and the competence of the human resources involved.

Technology Integration and Education Policy

The successful integration of deep learning into educational evaluation is
influenced not only by technological sophistication but also by educational policy
and governance contexts. Williamson and Eynon (2020) emphasize that the
implementation of artificial intelligence in education is fundamentally a social
and policy-driven process, rather than a purely technical innovation. Without a
clear policy framework and adequate institutional support, Al-based evaluation
technologies risk becoming symbolic innovations with limited impact on
instructional practice.
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In the Indonesian context, policies promoting digital transformation in
education have created opportunities for the use of technology in learning and
evaluation. Nevertheless, various studies indicate that the implementation of
technology-based evaluation continues to face challenges, particularly in relation
to teacher readiness and the integration of evaluation systems with instructional
processes (Suryani & Fatmawati, 2021; Kemendikbudristek, 2022). This suggests
that the adoption of deep learning in educational evaluation requires strong
alignment between policy direction, educational systems, and human resource
capacity.

A Comparative Perspective: Indonesia and Singapore

Comparative approaches in educational research allow for a deeper
examination of differences in evaluation systems and practices across countries.
Singapore is frequently referenced in discussions of data-driven educational
evaluation due to its success in integrating digital technologies into its education
system in a systematic manner. According to the OECD (2021), educational
evaluation in Singapore is designed to support student-centered learning
through the use of learning data and educational analytics.

In contrast, Indonesia remains at a developmental stage in the application
of data-driven evaluation technologies. These differences make a comparative
study between Indonesia and Singapore particularly relevant for identifying the
factors that influence the successful integration of deep learning in modern
educational evaluation, as well as for formulating context-sensitive policy
implications for Indonesia.

METHODOLOGY
Research Method

This study adopts a qualitative approach with a comparative research
design to examine the integration of deep learning concepts in modern
educational evaluation systems in Indonesia and Singapore. The qualitative
approach is appropriate because the study emphasizes interpretive analysis of
educational policies, systems, and evaluation practices rather than statistical
testing of variable relationships.

Data Sources

The study utilizes secondary data derived from credible sources,
including national education policy documents, international reports, and peer-
reviewed academic publications related to educational evaluation and deep
learning. Key data sources include OECD reports, international scholarly
literature on artificial intelligence in education, and official education policy
documents from Indonesia and Singapore. The selection of data sources was
conducted purposively based on relevance, credibility, and publication period
(2019-2024).

Data Collection
Data were collected through document analysis of policy documents,
research reports, and academic journal articles addressing technology-enabled
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educational evaluation and the application of deep learning. The analysis
focused on information related to evaluation objectives, evaluation frameworks,
the use of learning analytics, and policy implications for evaluation practices in
both national contexts.

Data Analysis

The data were analyzed using thematic analysis to identify key patterns
and recurring themes across the reviewed documents. The identified themes
include educational evaluation paradigms, the role of deep learning in evaluation
processes, system readiness, and policy environments influencing technology-
based evaluation. A comparative analytical approach was then employed to
examine similarities and differences in the implementation of deep learning in
educational evaluation systems in Indonesia and Singapore.

Trustworthiness of the Study

To enhance the trustworthiness of the study, source triangulation was
applied by cross-referencing information from multiple documents and
publications. Analytical consistency was ensured by anchoring the interpretation
of findings within established conceptual and theoretical frameworks, thereby
strengthening the credibility and academic rigor of the analysis.

RESULT AND DISCUSSIONS
Result

This section presents the findings of a comparative analysis on the
integration of deep learning concepts in modern educational evaluation systems
in Indonesia and Singapore. The results are organized around key themes
derived from the analysis of policy documents, international reports, and
relevant scholarly literature.

Educational Evaluation Paradigms

The analysis reveals a clear difference in educational evaluation
paradigms between Indonesia and Singapore. In Indonesia, educational
evaluation remains largely dominated by outcome-based assessment
approaches, particularly through examinations and summative assessments.
Evaluation is more frequently positioned as a tool for measuring students’ final
achievement, with the use of learning data still largely limited to administrative
purposes.

In contrast, Singapore adopts an evaluation paradigm that is more
strongly oriented toward learning processes. Evaluation is designed as an
integral component of continuous teaching and learning activities, with the
primary objective of gaining a holistic understanding of students’ learning
development. The use of learning data serves as a foundation for educational
decision-making at both classroom and institutional policy levels.
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Use of Deep Learning in Evaluation Systems

The findings indicate that the use of deep learning in educational
evaluation in Indonesia remains at an early stage. Digital technologies are
primarily employed to support online assessments and score management, while
the application of deep learning as an analytical tool for examining learning
processes has not yet been systematically integrated. As a result, technological
implementation tends to be partial and often depends on individual initiatives
or specific projects.

In Singapore, deep learning has been utilized more strategically within
educational evaluation systems. The technology is applied to analyze students’
learning patterns, identify learning difficulties at an early stage, and provide
adaptive feedback. Data-driven evaluation systems enable more personalized
and responsive learning approaches that are aligned with students’ diverse
learning needs.

System Readiness and Education Policy

Differences in the level of deep learning integration within educational
evaluation are also influenced by system readiness and education policy in each
country. In Indonesia, despite the introduction of policies aimed at promoting
digital transformation in education, practical implementation continues to face
various challenges, including infrastructure limitations, educator competencies,
and the lack of integration between evaluation systems and artificial intelligence-
based learning analytics.

By contrast, Singapore demonstrates a higher level of system readiness,
characterized by coherent and long-term oriented education policies. Evaluation
systems are designed in alignment with curriculum frameworks and teacher
professional development, allowing the use of deep learning in educational
evaluation to be implemented in a sustainable and measurable manner.

Comparison of Educational Evaluation Systems in Indonesia and Singapore
To clarify the analytical findings, a summary comparison of educational

evaluation systems in Indonesia and Singapore is presented in Table 1.

Table 1. Comparison of Deep Learning-Based Educational Evaluation Systems

Aspect Indonesia Singapore

Evaluation Outcome-oriented Process-oriented

paradigm evaluation evaluation

Use of technology | Administrative functions and | Learning analytics and

online assessments adaptive evaluation

Integration of deep | Limited and partial Systematic and

learning sustainable

Policy support Under development Integrated into national
education policy

Evaluation Measurement  of  final | Continuous learning

implications learning outcomes development
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The table shows that the main differences lie not only in the level of
technology utilization, but also in the evaluation paradigm and the readiness of
the education system as a whole.

Implications of Research Findings

The results of this study indicate that the successful integration of deep
learning in modern educational evaluation is greatly influenced by the alignment
between policy, education systems, and human resource capacity. Countries
with an evaluation approach that is oriented towards process and continuous
learning tend to be better prepared to effectively adopt data-based evaluation
technology.

Discussions

This discussion interprets the research findings by linking them to
relevant literature and conceptual frameworks on modern educational
evaluation and the application of deep learning. The focus of the discussion is
placed on explaining differences in educational evaluation systems between
Indonesia and Singapore and their implications for improving educational
quality.

Educational Evaluation as a Continuous Process

The findings indicate that Singapore positions evaluation as an integral
component of the learning process rather than merely as a tool for measuring
final outcomes. This finding is consistent with the OECD’s (2021) perspective,
which emphasizes that modern educational evaluation should function as a
mechanism for continuous feedback to support adaptive learning. In this context,
evaluation is oriented not only toward accountability but also toward the holistic
development of students” potential.

In contrast, the predominantly outcome-oriented evaluation approach in
Indonesia suggests that the formative function of evaluation has not yet been
optimally utilized. This condition reflects a gap between the direction of
educational transformation policies and evaluation practices at the operational
level, particularly in the sustained use of learning data to support instructional
improvement.

The Role of Deep Learning in Evaluation Transformation

The application of deep learning within Singapore’s educational
evaluation system demonstrates how technology can function as an analytical
tool for gaining deeper insights into students’ learning processes. Holmes, Bialik,
and Fadel (2019) argue that artificial intelligence in education holds significant
potential to support formative evaluation through learning pattern analysis,
early prediction of learning difficulties, and adaptive feedback provision. The
tindings of this study reinforce this argument by showing that deep learning is
utilized as a supporting instrument for pedagogical decision-making.

In Indonesia, the limited use of deep learning in educational evaluation
indicates that technology is still largely perceived as an administrative tool rather
than as a component of pedagogical strategy. This condition may hinder the
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optimization of data-driven evaluation that could otherwise support more
personalized and responsive learning experiences.

Policy Context and System Readiness

Differences in the level of deep learning integration in educational
evaluation can also be understood through policy context and system readiness.
Williamson and Eynon (2020) emphasize that the successful implementation of
artificial intelligence in education depends heavily on policy coherence,
institutional readiness, and educator competence. In Singapore, integrated and
long-term oriented education policies enable the systematic use of evaluation
technologies.

By contrast, although Indonesia has introduced policies aimed at
promoting digital transformation in education, implementation continues to face
structural challenges. Infrastructure gaps, variations in educator competencies,
and the lack of integration between evaluation systems and deep learning-based
learning analytics remain major barriers to the effective adoption of modern
educational evaluation practices.

Implications for Educational Quality Development

The findings suggest that the integration of deep learning into educational
evaluation cannot be separated from a broader shift in evaluation paradigms.
Process-oriented and continuous evaluation frameworks provide a more
conducive foundation for meaningful technology use. Therefore, the
development of educational evaluation systems in Indonesia should focus not
only on technological adoption but also on redefining the goals and functions of
evaluation within the learning process.

Conceptually, this study contributes to the literature on educational
evaluation by demonstrating that deep learning functions most effectively when
supported by formative evaluation paradigms and coherent education policies.
Practically, the findings may serve as a reference for policymakers and education
practitioners in designing more adaptive and data-driven evaluation systems.

CONCLUSIONS AND RECOMMENDATIONS

Based on the findings and discussion, several key conclusions can be
drawn. First, educational evaluation systems in Indonesia and Singapore differ
fundamentally in their evaluation paradigms. Singapore positions evaluation as
part of a continuous learning process and utilizes deep learning to analyze
learning data adaptively, whereas Indonesia tends to position evaluation
primarily as a tool for measuring final learning outcomes.

Second, the integration of deep learning in educational evaluation is more
effective when supported by coherent education policies and a high level of
system readiness. This finding indicates that successful implementation depends
not only on technological sophistication but also on alignment between
evaluation paradigms, policy frameworks, and human resource capacity.

Third, the limited use of deep learning in Indonesia’s evaluation system
highlights the need to reformulate educational evaluation approaches.
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Evaluation practices that remain outcome-oriented may constrain the optimal
use of learning data for pedagogical decision-making.

Implementation Implications

The findings of this study have several practical implications. First,
educational institutions in Indonesia may begin to integrate deep learning-based
learning analytics gradually into evaluation systems, particularly to support
formative evaluation and ongoing monitoring of students’ learning progress.
Initial implementation can focus on utilizing existing digital learning data before
developing more advanced systems.

Second, education policymakers should promote the development of
more adaptive and data-driven evaluation policies. Such policies should move
beyond the mere digitalization of assessment and encourage the use of
evaluation data to improve learning processes and inform educational decision-
making.

Third, this study may serve as an initial reference for educators and
education managers in understanding the potential of deep learning as a
supporting tool for learning evaluation. With appropriate implementation, this
technology has the potential to enhance evaluation quality and support more
personalized and sustainable learning.

FUTURE RESEARCH

This study has several limitations. First, it relies on secondary data in the
form of policy documents and scholarly literature; therefore, the analysis does
not directly represent the practical implementation of deep learning-based
evaluation at the school or classroom level. Second, the scope of the study is
limited to a comparison between Indonesia and Singapore, which restricts the
generalizability of the findings to other educational contexts.

Future research is recommended to adopt empirical approaches, such as
case studies or field-based research, to provide deeper insights into the
implementation of deep learning in educational evaluation systems. Further
studies may also expand the scope by including additional countries or
educational levels to offer a more comprehensive comparative perspective on
technology-driven educational evaluation.

ACKNOWLEDGEMENTS

The author would like to express sincere gratitude to academic
supervisors and colleagues who provided valuable guidance, feedback, and
constructive suggestions throughout the preparation of this article. Appreciation
is also extended to institutions and organizations that facilitated access to data
sources and academic literature supporting this study. This research received no
specific grant from any public, commercial, or non-profit funding agencies.

849



Zaenab, Bashori, Sahri

REFERENCES

olmes, W., Bialik, M., & Fadel, C. (2019). Artificial intelligence in education:
Promises and implications for teaching and learning. Center for Curriculum
Redesign.https:/ /curriculumredesign.org/ai-in-education/

OECD. (2021). Education at a glance 2021: OECD indicators. OECD Publishing.
https:/ /www.oecd.org/education/education-at-a-glance/ EAG2021.pdf

Williamson, B., & Eynon, R. (2020). Historical threads, missing links, and future
directions in Al in education. Learning, Media and Technology, 45(3), 223-
235. https:/ /doi.org/10.1080/17439884.2020.1798995

Luckin, R., Holmes, W., Griffiths, M., & Forcier, L. B. (2016). Intelligence
unleashed: = An  argument for AI in education. Pearson
Education.https:/ /www.pearson.com/content/dam/one-dot-com/one-
dot-com/ global/Files/about-pearson/innovation/open
ideas/ Intelligence-Unleashed-Publication.pdf

Redecker, C., & Punie, Y. (2017). European framework for the digital competence
of educators: DigCompEdu. Publications Office of the European
Union.https:/ / publications.jrc.ec.europa.eu/repository /handle/JRC10746
6

850


https://www.oecd.org/education/education-at-a-glance/EAG2021.pdf
https://doi.org/10.1080/17439884.2020.1798995

