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Abstract

The aim of this study was to validate the optimal model of online academic achievement assessment in upper secondary education. This

study employed a mixed-methods approach with an exploratory sequential design. In the qualitative phase, data were collected through

semi-structured interviews with educational experts and analyzed using thematic analysis. In the quantitative phase, a researcher-developed

questionnaire based on qualitative findings was administered to a sample of teachers and students selected through multistage cluster

sampling. Data were analyzed using structural equation modeling, first- and second-order confirmatory factor analysis, and the Friedman

test. The results indicated that the proposed eight-factor model demonstrated a good fit, with all fit indices meeting acceptable criteria.

All constructs showed significant factor loadings, with student-related issues having the strongest effect. The Friedman test results also

revealed significant differences among the dimensions, indicating distinct prioritization levels. The findings suggest that online academic

assessment is a multidimensional construct influenced by educational, individual, infrastructural, and social factors, and the proposed

model can enhance the effectiveness and quality of online assessment systems in upper secondary education.
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Extended Abstract

Introduction

The rapid expansion of digital technologies has fundamentally transformed educational systems, shifting
learning environments from traditional face-to-face settings to online and blended modalities. This
transformation has significantly influenced not only teaching practices but also assessment systems, which are
critical for measuring academic achievement and guiding instructional decision-making. Online assessment
has emerged as a central component of digital education, offering opportunities such as flexibility, immediate
feedback, and personalized learning experiences (Bhatia et al., 2024; Hung, 2024). However, it also
introduces complex challenges related to validity, reliability, fairness, and academic integrity (Ifelebuegu,
2023; Uzair-ul-Hassan, 2023).

In recent years, especially during and after the COVID-19 pandemic, the reliance on online assessment systems
has intensified, highlighting both their potential and their limitations. Studies have emphasized that online
assessment is a multidimensional construct influenced by pedagogical, technological, and socio-cultural
factors (Liang et al., 2023; Miller & Parker, 2024). The effectiveness of such systems depends on the
integration of appropriate assessment strategies, technological infrastructure, and stakeholder readiness. For
instance, the use of formative assessment approaches in online environments has been shown to enhance
learning outcomes and student engagement (Nix et al., 2022). Similarly, the application of artificial
intelligence in assessment design can improve personalization and efficiency but raises concerns about ethical
use and authenticity (Bhatia et al., 2024; Karadag, 2023).

Furthermore, the roles of teachers, students, and parents are crucial in shaping the effectiveness of online
assessment systems. Teachers must possess not only technological competencies but also the ability to design
meaningful and valid assessment tasks (Reychav et al., 2023; Tonbuloglu, 2024). Students’ self-regulation,
digital literacy, and motivation significantly influence their performance in online assessments (Magdalena,
2023; Rezai et al., 2024). Additionally, parental involvement has become increasingly important in virtual
learning environments, particularly in supporting students’ engagement and monitoring their progress (Liang
et al., 2023).

Despite the growing body of research, there remains a lack of comprehensive and validated models that capture
the multifaceted nature of online assessment systems, particularly in upper secondary education. Existing
studies often focus on isolated aspects rather than providing an integrated framework that considers
educational, technological, psychological, and cultural dimensions (Darvishi et al., 2024; Sui & Yang, 2023).

Therefore, there is a critical need to develop and validate a holistic model that can guide the design and



implementation of effective online assessment systems. This study aims to validate an optimal model of online
academic achievement assessment in upper secondary education.

Methods and Materials

This study employed a mixed-methods approach with an exploratory sequential design. In the first phase, a
qualitative approach was used to identify the key dimensions and components of online assessment systems
through semi-structured interviews with experts, experienced teachers, and informed students. Participants
were selected using purposive and snowball sampling methods until theoretical saturation was achieved. The
qualitative data were analyzed using thematic analysis to extract core themes and construct a conceptual
framework.

In the second phase, a quantitative approach was adopted to validate the proposed model. A researcher-
developed questionnaire was designed based on the qualitative findings. The questionnaire included multiple
dimensions such as educational assessment issues, teacher-related challenges, parent-related factors, student-
related factors, infrastructural problems, classroom management issues, physical and psychological concerns,
and challenges related to digital culture. Data were collected from a sample of teachers and students selected
through multistage cluster sampling. The sample size was determined using standard statistical methods to
ensure adequacy for structural equation modeling.

The validity of the instrument was assessed through content validity and confirmatory factor analysis, while
reliability was evaluated using composite reliability indices. Data analysis was conducted using descriptive
statistics and inferential techniques, including first-order and second-order confirmatory factor analysis and
Friedman ranking tests, using SPSS and AMOS software.

Findings

The findings indicated that the proposed eight-factor model of online assessment demonstrated a strong fit
with the empirical data. The goodness-of-fit indices, including the chi-square to degrees of freedom ratio,
RMSEA, GFI, AGFI, CFI, and NFI, all met or exceeded the acceptable thresholds, confirming the adequacy
of the model.

The results of the first-order confirmatory factor analysis showed that all measurement items had significant
factor loadings, indicating that the observed variables effectively represented their respective latent constructs.

The second-order confirmatory factor analysis further revealed that all eight dimensions significantly

contributed to the overall construct of online assessment system challenges. Among these, student-related
issues exhibited the highest factor loading, followed by parent-related factors and educational assessment
issues, suggesting their dominant role in shaping the effectiveness of online assessment.

Correlation analysis demonstrated positive and significant relationships among all dimensions and the overall
assessment construct, highlighting the interconnected nature of the identified factors. Additionally, the
Friedman test results indicated significant differences in the ranking of the dimensions. Student-related

challenges were ranked as the most critical factor, followed by infrastructural problems and parent-related



issues. In contrast, teacher-related challenges were ranked lowest, although they remained statistically
significant.

Discussion and Conclusion

The findings of this study confirm that online assessment systems are inherently complex and
multidimensional, requiring a comprehensive approach that integrates educational, technological, and socio-
cultural factors. The strong model fit and significant factor loadings indicate that the proposed framework
provides a valid and reliable representation of the challenges associated with online assessment in upper
secondary education.

The prominence of student-related factors underscores the importance of learner characteristics such as
motivation, self-regulation, and digital literacy in determining the success of online assessment systems. This
suggests that educational interventions should prioritize student empowerment and skill development to
enhance their ability to engage effectively in online assessments.

The significant role of infrastructural and parent-related factors highlights the broader context in which online
assessment occurs. Access to reliable technology and supportive home environments are essential for ensuring
equitable and effective assessment practices. These findings emphasize the need for policymakers and
educational institutions to address digital inequalities and foster collaboration with families.

Although teacher-related challenges were ranked lower, their continued significance indicates that professional
development and training remain critical components of successful online assessment implementation.
Teachers must be equipped with the necessary competencies to design and manage assessments that are valid,
reliable, and aligned with learning objectives.

Overall, this study contributes to the existing literature by providing a validated and comprehensive model of
online assessment systems in upper secondary education. The findings offer valuable insights for educators,
policymakers, and researchers seeking to improve the quality and effectiveness of online assessment practices.
The proposed model can serve as a foundation for future research and practical applications aimed at enhancing

educational outcomes in digital learning environments.
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