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Abstract

The present study aimed to identify e-learning standards in mathematics with an emphasis on content management, using a
qualitative approach based on thematic analysis and a quantitative approach (descriptive—survey type). The research
environment in the qualitative section consisted of all articles indexed in international databases such as Elsevier, Emerald,
ScienceDirect, Springer, and other reputable databases and websites during the period from 1997 to 2023, which were related
to studies on e-learning standards in mathematics. Accordingly, the research environment included 30 articles and books on
e-learning standards in mathematics in the area of content management. Sampling in this study was conducted using the
purposive criterion-based method. The statistical population of the quantitative section consisted of all mathematics teachers
in Irag, from whom 384 individuals were selected through convenience sampling. The data collection instrument in the
quantitative section was a researcher-made questionnaire derived from the qualitative part of the study, consisting of 23
items on a five-point Likert scale. The research findings showed that the organizing theme of content management
encompassed two dimensions: content design and teaching—learning strategies. Based on five indices (NFI, RFI, IFI, GFI,
CFl), the results obtained indicated that the e-learning standard model in mathematics with an emphasis on content
management demonstrated a good fit.
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Extended Abstract

Introduction

In recent years, the rapid expansion of information and communication technologies has led to the emergence
of e-learning as a vital component of modern education systems. E-learning, broadly defined as any learning
activity supported through electronic media, has been increasingly applied in diverse disciplines, including
mathematics, which plays a fundamental role as a core subject in all levels of education (Group, 2024).
Mathematics education is often considered challenging due to its abstract nature and the cognitive load it
imposes on learners. Therefore, implementing e-learning with well-structured content management standards
offers promising pathways to improve learning outcomes and reduce barriers to understanding (Bergqvist et
al., 2020).

The importance of mathematics in everyday life and in supporting other sciences is widely recognized, making
effective teaching methods a priority for educational policymakers. However, traditional methods often fail to
engage learners and provide personalized pathways to learning. Studies suggest that e-learning can
significantly enhance problem-solving skills and conceptual understanding by integrating interactive content,
simulations, and multimedia tools (Albano & Dello, 2019). In particular, integrating dynamic mathematical
software within e-learning platforms has been shown to strengthen students’ ability to engage with complex
mathematical concepts (Asadi & Mohammadhassani, 2020).

Despite the advantages, e-learning in mathematics also faces serious challenges, especially in regions with
infrastructural limitations. Research in Irag highlights obstacles such as lack of qualified teachers, poor digital
infrastructure, and insufficient training opportunities for educators (Al-Agaili, 2023). Nevertheless, studies
confirm that adopting blended or fully online models has helped mitigate learning disruptions during the
COVID-19 pandemic and beyond (Alrikabi et al., 2021). Similarly, in Jordan, efforts to enhance Arabic
content delivery through cloud computing have shown that the contextualization and localization of digital
resources are critical for successful implementation (Khasawneh et al., 2023).

E-learning standards are crucial to addressing these challenges. They ensure interoperability, quality, and
consistency in educational delivery. In mathematics education, such standards define how content is designed,
organized, and delivered across multiple platforms (Ahn J & Edwin, 2018). Previous work in Kazakhstan
found that integrated technologies not only improved mathematics learning outcomes but also enhanced logical
reasoning skills (Ontuganova et al., 2023). Other studies demonstrated that adopting innovative digital
teaching methods, including problem-based and project-based e-learning, contributed to improved student
engagement and motivation (Sajjadi et al., 2020).
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The literature further highlights the necessity of addressing cognitive and emotional barriers to mathematics
learning through e-learning. Research has shown that mathematics anxiety is negatively correlated with student
performance, and effective digital platforms can help reduce such anxiety (Tuncer & Yilmaz, 2020).
Moreover, aligning e-learning designs with media richness theory emphasizes the importance of tailoring
content formats (text, audio, video, simulation) to maximize comprehension and interaction (Pei-Chen &
Hsing Kenny, 2025).

In addition, international evidence supports that digital learning strategies must be contextualized to cultural
and institutional realities. For instance, studies in Russia stressed the need for universities to strengthen their
management and governance structures to sustain e-learning initiatives (Vershitskaya et al., 2020). Research
in Iran demonstrated that blended models and hybrid learning significantly enhanced academic performance
in higher education institutions (Zare et al., 2024; Zarifsanaiey et al., 2024). Similarly, empirical results from
Indonesia and Malaysia suggest that digital literacy and students’ ability to engage actively with e-learning
platforms are essential mediators of educational success (Arfadila et al., 2022; Puniatmaja et al., 2024).
Taken together, the evidence demonstrates that developing and applying standardized frameworks for content
management in e-learning can enhance the quality of mathematics education. These frameworks enable
educators to design interactive, accessible, and adaptable learning environments that reduce barriers to entry
and promote long-term learning effectiveness (Oulamine et al., 2025; Ragib, 2023). This study contributes
to this growing field by identifying standards for e-learning in mathematics with a focus on content
management, thereby offering insights particularly relevant to educational systems facing infrastructural
challenges, such as Irag.

Methods and Materials

This study employed a mixed-methods approach, combining qualitative and quantitative phases. In the
qualitative stage, a thematic analysis was conducted using 30 international articles and books published
between 1997 and 2023 in databases such as Elsevier, Emerald, ScienceDirect, and Springer. Purposeful
sampling was employed to identify documents specifically addressing e-learning standards in mathematics
with a focus on content management.

In the quantitative stage, the statistical population comprised all mathematics teachers in Irag. From this group,
384 teachers were selected using convenience sampling. A researcher-made questionnaire, derived from the
qualitative analysis, was developed to measure perceptions of e-learning standards in mathematics. The
instrument consisted of 23 items rated on a five-point Likert scale. The data were analyzed using confirmatory
factor analysis (CFA) through AMOS software, and model fit was assessed using indices including NFI, RFI,
IF1, GFI, and CFlI.

Findings

The results revealed that content management standards in e-learning for mathematics education consist of two
overarching dimensions: content design and teaching—learning strategies. Content design included indicators
such as appropriate graphic design, multimedia integration (video, podcasts), knowledge tree structures, and
content updates. Teaching—learning strategies encompassed interactive learning environments, user-friendly
communication tools, progress tracking, and mechanisms for maintaining student records.

Confirmatory factor analysis supported the two-dimensional model, with all factor loadings above the
threshold of 0.30. The indices demonstrated good model fit (NFI = 0.907, IFI = 0.923, CFI = 0.964, RMSEA
= 0.092). These results confirmed that the identified standards form a valid and reliable framework for
structuring mathematics e-learning content.

Discussion and Conclusion

The findings underscore the central role of content management in the effectiveness of mathematics e-learning.
Specifically, the dual emphasis on content design and teaching—learning strategies aligns with previous studies
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that highlight the need for multimedia, interactive environments, and systematic management of content
delivery (Pei-Chen & Hsing Kenny, 2025; Wu et al., 2017). The results validate earlier claims that integrating
dynamic digital tools such as GeoGebra and problem-based e-learning platforms can substantially improve
student performance (Albano & Dello, 2019; Jafarabadi Ashtiani & Nomanov, 2021).

The Iraqi context highlights both the opportunities and the challenges of implementing such standards. On one
hand, infrastructural constraints and lack of trained educators hinder the widespread adoption of e-learning
(Al-Agaili, 2023). On the other hand, as prior research suggests, blended and hybrid approaches can mitigate
these obstacles and provide effective learning solutions (Alrikabi et al., 2021; Zare et al., 2024). This duality
illustrates the importance of adopting international standards while contextualizing them to local realities.
Moreover, the results demonstrate that content management does not merely refer to technical aspects of
organizing information, but also to the pedagogical strategies embedded within digital platforms. By designing
interactive and adaptive environments, educators can enhance student engagement, motivation, and self-
regulated learning. This observation is consistent with studies emphasizing the value of gamification, digital
literacy, and innovative instructional designs in fostering deeper learning (Arfadila et al., 2022; Puniatmaja
et al., 2024; Sadeghi, 2024).

In conclusion, the study highlights that standardizing e-learning in mathematics through structured content
management frameworks can significantly enhance learning outcomes. The integration of design principles
with effective pedagogical strategies ensures that digital platforms move beyond simple content delivery
toward fostering critical thinking, problem-solving, and logical reasoning skills. This advancement is
particularly vital for countries with limited educational resources, offering a sustainable pathway toward
modernizing mathematics education in the digital era.
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