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Extended Abstract

Introduction

Like other systems, the education system has its own fundamental principles and
distinctive characteristics. One of its essential and inseparable elements is the assessment
and evaluation of students' learning processes. Web-based instruction is a form of
learning that has become increasingly prominent. One of the major challenges of e-
learning systems is assessing learners’ levels of understanding (Alizadeh, 2016). The lack
of proper assessment mechanisms in e-learning environments has led administrators to
adopt temporary and costly interventions (Rahimi, 2017). This issue often stems from the
failure to properly identify key evaluation components in online education. Accordingly,
the present study aims to identify the factors contributing to the success of digital formative
assessment in e-learning.

Materials and Methods

To address the research problem and develop a comprehensive model, a qualitative meta-
synthesis approach was employed by systematically reviewing the literature. Meta-
synthesis involves the search, appraisal, integration, and interpretation of quantitative or
qualitative studies within a specific domain (Catalano, 2013). This study followed the
seven-step method proposed by Sandelowski and Barroso (2006). The research
population included articles published between 2000 and 2022, selected through a multi-
stage screening process using reputable academic databases. Thematic analysis was used
for data analysis, involving iterative comparison between raw data, coded summaries, and
analytical themes.

To determine the weight and priority of the extracted and coded factors, Shannon entropy
method (Shannon, 1948) was applied. This allowed the calculation of each indicator’s
weight based on the degree of emphasis found across sources. The total weight of each
category was calculated, and final importance coefficients were determined accordingly.

The validity of the meta-synthesis process was verified using the CASP checklist. To

ensure reliability, five coded articles were randomly selected and reviewed by an expert.
The inter-rater reliability was measured using the Cohen’s Kappa coefficient.
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Given the research objective—to identify factors influencing the success of digital
formative assessment in e-learning—the study is categorized as applied research.
Furthermore, since the data were naturally gathered without manipulation, the study falls
under the category of descriptive (non-experimental) research.

Results and Findings

Using a qualitative meta-synthesis approach and content analysis of 76 selected articles,
the study identified two main categories, five dimensions, and 80 specific indicators that
contribute to the success of formative assessment in digital learning contexts. Findings
revealed that previous studies lacked such a comprehensive, systematic, and integrative
approach. Most prior research focused on limited aspects of formative assessment,
whereas the current study examined its diverse dimensions in a dynamic and structured
manner.

The identified factors were classified into two main categories: human and technical.
The human category included teacher- and student-related dimensions, while the
technical category encompassed instructional content, digital infrastructure, and learning
environment.

In the quantitative phase, Shannon entropy was used to measure the distribution of
emphasis across sources for each indicator. This enabled the prioritization of the 80
indicators based on their importance and influence.

Specifically, 20 indicators were related to the teacher dimension, 21 to the student, 9 to
instructional content, 11 to digital infrastructure, and 19 to the learning environment.
Among all indicators, the most frequently cited one was "providing appropriate feedback
by the teacher to the student”, appearing 26 times across the reviewed studies. This
indicator received the highest priority based on the entropy calculations.

Additionally, when comparing the total frequencies of each dimension—teacher (80),
student (84), digital infrastructure (82), environment (80), and instructional content
(38)—it was evident that the student element received the most emphasis. However,
there was a general balance among most dimensions, except for instructional content,
which appeared with about half the frequency of others.

Discussion and Conclusion

Among the key success factors of digital formative assessment, the highest emphasis was
on providing effective feedback—especially real-time and task-specific feedback—
aligned with findings from Vogelzang (2016), Reynolds (2020), Reis (2011), Mayer
(2016), Hattie (2007), Cowie (2013), and William (2016). The results suggest that
designing and implementing supportive structures and processes in virtual learning
environments, aligned with the identified priorities, can play a significant role in
achieving educational goals.

Another notable finding was the limited attention paid in previous studies to individual
learner-related factors, such as low self-confidence and high stress (Taghavinia, 2017),
reduced psychological pressure (Klimova ,2019), educational equity (Taghizadeh, 2018),
and the avoidance of learner comparisons (McMillan, 2010). Based on the indicator
rankings presented in this study, it is recommended that future e-learning models place
greater emphasis on personal learner variables. This approach may enhance the quality



and effectiveness of formative assessments in digital environments and create fertile
ground for further research.
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