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ABSTRACT

ABSTRACT The rapid advancement of digital technology has changed the landscape of mathe-
matics education evaluation, which is critical to measuring the comprehension and quality of
learning. The limitations of traditional methods for measuring 21st-century skills are driving the
adoption of technology-based evaluations. This study aims to synthesize the literature on the
benefits and challenges of technology integration in mathematics learning evaluation. This re-
search, through a systematic literature synthesis from Scopus-indexed articles (2019-2025), iden-
tified benefits such as increased conceptual understanding, development of critical thinking, in-
creased student engagement and inclusivity, evaluation efficiency, and the potential for increased
digital achievement and competence. However, implementation also faces significant challenges
related to digital access gaps, low digital literacy, lack of educator readiness, methodological chal-
lenges, limited resources, and evaluation validity. This synthesis concludes that although chal-
lenges need to be addressed, the integration of technology has great potential to improve the
quality of mathematics evaluation and learning. A comprehensive understanding of these bene-
fits and challenges is essential for stakeholders to develop effective implementation strategies.

Keywords: Digital Technology, Mathematics Learning Evaluation, Benefits, Challenges, Litera-
ture Synthesis

73 Introduction

The rapid advancement of digital technology has significantly changed the evaluation of math-
ematics education [1], [2], [3], and it is important to measure the understanding and quality of
learning [4], [5], [6]. The limitations of traditional methods encourage the integration of digital
technologies to assess 21st-century skills [7], [8], offering interactive, adaptive, and data-driven
evaluation solutions. Previous research has highlighted the benefits of technology integration,
such as increased conceptual understanding and critical thinking [9], as well as the potential
for increased student engagement and inclusivity [10]. However, its implementation is con-
strained by access gaps, low digital literacy, and educator readiness [1].

This study is a synthesis of literature that comprehensively analyzes research on the inte-
gration of technology in the evaluation of mathematics learning. The research aims to identify
the benefits of technology for the effectiveness of assessment and exploration of challenges in
implementation. In contrast to empirical research, this literature synthesis summarizes and
interprets findings from various existing studies to present a structured picture of current re-
search.

Therefore, this literature synthesis will likely provide useful information for educators, poli-
cymakers, and researchers in mathematics education. In addition, it supports the development
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of effective implementation strategies, evidence-based decision-making, and the identification
of advanced research areas for the improvement of mathematics education in the digital age.
So that this research will be the foundation for creating mathematics learning that makes stu-
dents and teachers happy.

74 Literature Review

The integration of technology becomes the foundation of modern education [11], with increas-
ing relevance in the evaluation of mathematics learning in line with technological advances
and the needs of students [12]. The utilization of apps and software has been shown to increase
student engagement, digital competence, and understanding of math concepts. As GeoGebra
facilitates the visualization of linear concepts significantly [13]. The quality of technology inte-
gration is positively correlated with students’ behavioral engagement and digital competence
[1]. In addition, apps like Photo Math can improve students’ achievement in solving quadratic
equations, although it is not easy to use; this is a challenge that must be overcome [14].

The application of technology in the evaluation of mathematics learning faces challenges
such as the readiness and training of educators, as well as the availability of infrastructure. The
skill level of math teachers in using learning management applications and systems varies[15]
and teachers’ time pressure often hinders the optimization of technology application [16]. Lim-
ited human resources, especially in supporting students with special needs, are also an obstacle
[17].

The evaluation methodology is also an important aspect. The success of technology
integration depends on learning strategies that integrate it into pedagogical frameworks,
with alignment between content, pedagogy, and technological knowledge (TPACK) being of
paramount importance [18]. Approaches such as Fuzzy Delphi can potentially optimize this
alignment [19]. Technology integration in the evaluation of mathematics learning increases
student engagement and achievement. Therefore, the development of technology skills for
educators through continuous training and the use of e-learning is essential to maximize the
benefits of technology in improving the quality of mathematics evaluation.

75 Research Methods

This research applies a systematic synthesis of literature to identify, analyze, and interpret rel-
evant research on the benefits and challenges of technology integration in evaluating mathe-
matics learning. Scopus became the main base for searching for relevant literature [11]. This
process involves a Systematic Literature Review through the extraction of data from scientific
databases using keywords: "technology integration", "evaluation of mathematical learning",
"benefits", and "challenges". The search is limited to English-language articles published be-
tween 2019 and 2025 (held April 21 - May 1, 2025). Data analysis was carried out with the help
of scite.ai and scispace to identify findings related to the benefits and challenges of technology
integration in evaluating mathematics learning. The results of the analysis are then interpreted

as research findings.
76 Result and Discussion
The results of this study are based on the analysis of Scopus-indexed scientific articles from

2019 to 2025, which identified and analyzed the benefits and challenges of technology integra-
tion in evaluating mathematics learning.
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Table 15: Benefits and Challenges of Technology Integration in Mathematics Learning

Benefit Challenge

1. Improve conceptual understanding (chil- | 1. Access Gap and Digital Divide [18]
dren) [13][9]
2. Developing 21st Century Skills [7] 2. Low Digital Literacy [15]

3. Increase Engagement and Motivation | 3. Low Teacher Readiness [16]
[101711]
4. Developing Digital Competencies [1] 4. Methodological and Pedagogical Chal-
lenges [20]

5. Evaluate more efficiently with quick feed- | 5. Limited Human Resources [17]

back [21]

6. Potential to improve learning outcomes
(14]

7. Driving Inclusivity [17]

This literature synthesis confirms the transformative potential of digital technology in the
evaluation of mathematics learning. This is in line with the demands of the 21st century and
the personalization of learning. In addition, it also brings significant benefits such as improving
conceptual understanding [9] [13]Develop Critical Thinking [7], and increase student engage-
ment [1] [10] demonstrate the effectiveness of technology in evaluation.

However, its implementation faces crucial challenges related to access [18], Digital Liter-
acy [15], educator readiness [16], and methodology [20]. As with the use of GeoGebra visu-
alization [13] to improve understanding of concepts, it can be constrained by teachers’ digi-
tal literacy [15]. Collaboration between educators (through practical training), policymakers
(through infrastructure investment and addressing gaps), and educational technology devel-
opers is needed to address existing barriers.

77 Conclusion

The integration of technology in the evaluation of mathematics learning promises to improve
the quality of mathematics education despite the challenges in its implementation. As a basis
for developing effective implementation strategies to optimize the use of technology in sup-
porting student learning, a deep understanding of its benefits and challenges is needed. Fur-
ther research is needed to develop a valid and reliable technology-based evaluation methodol-
ogy, as well as to explore its long-term impact. Ongoing training programs for educators and
infrastructure investments by policymakers are also crucial for equitable implementation.
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