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Abstract. This paper examines the approaches to quality assurance in e-
Learning from a systemic perspective. To address this complex topic, we ana-
lyze general higher education quality frameworks, international quality assur-
ance frameworks and specific distance education quality frameworks. To do so,
we focus on the five pillars of quality established by the Online Learning Con-
sortium and the Moroccan National Quality Framework. A systematic literature
review reveals the evolution of quality assurance methods toward more flexible,
data-driven, and stakeholder-responsive systems. The analysis shows that e-
learning evaluation requires a holistic approach integrating pedagogy, technolo-
gy, and student satisfaction. Current frameworks increasingly incorporate artifi-
cial intelligence and context-sensitive metrics.
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1 Introduction

The evaluation of educational quality emerged during industrialization, initially
viewed through an economic lens as a return on investment [1]. Over time, it has be-
come a complex, multidimensional concept, shaped by the expectations of diverse
stakeholders (students, teachers, institutions, and society) at large [2], [3]. Today, qual-
ity in higher education encompasses not only teaching, but also research, student sup-
port, and broader societal roles of universities.

The rapid rise of e-learning, accelerated by technology and global crises like the pan-
demic, has intensified discussions on quality. It is now essential for the academic
credibility of online education to ensure that it meets or exceeds the standards of face-
to-face learning. This paper addresses this issue by analyzing scientific trends (Sec-
tion 2), the main dimensions and models of quality in e-learning (Section 3), evalua-
tion and assurance methods (Section 4), and international standards (Section 5), be-
fore concluding with a critical discussion (Section 6).
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2 General Analysis

2.1 Methodology

As part of this study, we conducted an exploratory review of scientific publications
from 2015 to 2025, focusing on quality assurance approaches in e-learning within
higher education. To guide our search, we selected a set of representative keywords
covering pedagogical, technological, and regulatory dimensions, such as e-learning,
blended learning, MOOC:s, quality assurance, and higher education.

We used open academic databases, specifically OpenAlex and CrossRef, and applied
automated queries developed with Python tools to ensure thematic precision and con-
sistency. This process resulted in a corpus of 31,857 unique articles. A sharp increase
in publication volume was observed during 2020-2021 (Fig. 1), reflecting the impact
of the COVID-19 pandemic on research in digital education. Interest has remained
strong through 2025, indicating the sustained relevance of this topic in academic dis-
course.
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Fig. 1. Distribution of Publications Between 2015 and 2025

2.2 Word Cloud

According to the word cloud (Fig. 2) generated from the titles of scientific publica-
tions on e-learning quality in higher education, following a rigorous cleaning process
to remove common and redundant terms, it is clear that research in this field extends
beyond purely technological concerns. The literature also addresses pedagogical,
human, and institutional dimensions, highlighting the multifaceted nature of quality in
online education.
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Fig. 2. Word Cloud (Pubhcatlon Titles).

The lexical analysis of the corpus reveals six key themes in the literature on e-
learning quality. These include blended and digital pedagogies, the design of learning
environments, and performance indicators such as engagement and satisfaction. Addi-
tional focus areas involve the roles of students and teachers, the impact of the
COVID-19 pandemic, and the methodological approaches used to examine these de-

velopments.

2.3  Thematic Organization

We applied text mining techniques [4], including natural language processing and
Non-negative Matrix Factorization (NMF), to uncover key themes in the corpus with-
out manual review. NMF was chosen for its ability to produce clear, stable topic
structures. This analysis revealed four main research areas: (1) blended and distance
learning with digital tools (5,250 articles); (2) quality assurance and evaluation in
higher education (4,888 articles); (3) the impact of COVID-19 on teaching practices

—— Topic 1: Blended & Distance Leaming
Topic 2: Quality Assurance & Evaluation
—— Topic 3: COVID-19 & Research Education
—— Topic 5: MOOCs & Higher Education
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Fig. 3. Evolution of Topics Over Time.
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(16,451 articles); and (4) the integration of MOOCs and large-scale assessment meth-
ods (4,445 articles).
The diachronic analysis (Fig. 3) reveals distinct trends across the four topics. COVID-
19-related research peaked in 2020, then declined. Interest in blended learning grew
steadily and remains strong. Quality assurance showed consistent growth, peaking in
2024, while MOOCs saw gradual attention with a slight resurgence around 2023.

It is important to note that the noticeable drop in publication volume in 2025 likely
reflects delays in indexing or incomplete data collection for the current year. There-
fore, this decrease should not be seen as a true decline in research activity.

3 Dimensions of Quality in E-Learning

3.1 Multidimensional Theoretical Frameworks

Quality in e-learning is understood as a multidimensional concept that encompasses
not only pedagogical criteria but also organizational, technological, and economic
factors. Several studies emphasize the need for an integrated approach that considers
the perspectives and needs of all stakeholders: students, instructors, and institutions
alike [5].

Within the context of the analyzed publications (see section on thematic organiza-
tion), this integrated perspective is clearly reflected. The steady rise in research on
quality and evaluation (Topic 2) from 2015 to 2024 indicates sustained scientific in-
terest. The peak observed in 2024 (Fig. 3) highlights growing institutional concern for
long-term quality assurance in increasingly hybrid and technology-driven learning
environments.

Among the most widely recognized frameworks for quality in higher education are
the contributions of Harvey and Green [6], who identified five key conceptions of
quality: exceptional, technical perfection, fitness for purpose, transformation, and
added value. More recently, scholars such as [7], [8] have revisited these dimensions
in the context of digital education, emphasizing the importance of the student experi-
ence, pedagogical flexibility, and the adaptability of learning systems to changing
environments. In this same line of thought, the framework proposed by [9] remains
relevant and has been further developed in recent work on digital instructional design
(e.g., [10]), which stresses the interplay between technology, human mediation, and
pedagogical regulation in hybrid and online learning environments.

3.2 The Quality of Distance Education

The Quality of Distance Education (QDE) can no longer be reduced to technological
access or the availability of content. It is now widely recognized as a multidimension-
al concept that encompasses pedagogical, technological, institutional, and human
factors. The rapid rise of hybrid learning models, accelerated by the COVID-19 pan-
demic, has highlighted the need to rethink traditional evaluation frameworks to better
address the specific challenges of online learning.
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According to UNESCO, quality education is defined as education that enables
learners to acquire competencies relevant to their social and professional context [11].
In the context of e-learning, this translates into the need to ensure equitable learning
outcomes, promote inclusion, support learner motivation, and maintain strong peda-
gogical interactivity [12].

Frameworks such as the Five Pillars proposed by the Online Learning Consortium
[12] laid the foundation for early discussions on quality in online learning. These pil-
lars focus on five key areas: pedagogical effectiveness, student and faculty satisfac-
tion, accessibility, and economic sustainability. However, these models have been
criticized for their institution-centered perspective and their limited consideration of
cultural and individual factors [13].

3.3 Innovative Models for QDE
More recently, innovative approaches have emerged [14], including:

e The PDPP model [15] proposed in 2012, incorporates four key phases to ensuring
quality in distance education: (1) Planning, which assesses feasibility, market de-
mand, learning objectives, and financial resources; (2) Development, which focuses
on instructional design, course materials, flexibility, interaction, and support sys-
tems; (3) Process, which examines platform usage, technical support, learning in-
teractions, and assessment mechanisms; and (4) Product, which evaluates student
satisfaction, teaching effectiveness, and program sustainability.

e The UQC (Unified Quality Control) Model proposed in 2017 [21], is an integrated
approach to quality management in e-learning systems. This model is built on a
three-dimensional structure combining: (1) Quality policies: defined through nor-
mative and strategic frameworks for institutional quality assurance; (2) Technolog-
ical specifications: addressing the learning platform, digital content, modes of
interaction, and assessment methods; (3) Quality control loops: ensure continuous
monitoring, regular evaluation, and progressive system improvements. This model
stands out for its systemic orientation and its adaptability to diverse institutional
contexts, while ensuring coherent, measurable, and scalable educational services. It
emphasizes strategic alignment between technological tools, pedagogical goals,
and quality control mechanisms.

e The PADICA model [17] proposed in 2024 includes four competencies (critical
thinking, creativity, communication, and collaboration) and post-pandemic adapta-
tion. This framework is designed to enhance the quality of distance education by
sixth competency: (1) Planning: strategic planning of the learning experience; (2)
Analysis: assessment of learner needs and contextual factors, (3) Designing: crea-
tion of learning materials and pedagogical pathways; (4) Improvement: continuous
refinement based on data-driven insights; (5) Confirmation: validation of learning
outcomes and pedagogical approaches; (6) Application: implementation in real-
world educational settings. This model is particularly relevant in the context of a
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sustainable transformation of distance education, as it integrates pedagogical, tech-
nological, and professional dimensions.

e The BEC model so-called "Hierarchy-based Analysis Approach" [18] proposed in
2024, is a method for evaluating the quality of distance education that relies on a
hierarchical structuring of student engagement dimensions. This approach is based
on three levels of engagement: (1) Behavioral: to observe the participation; (2)
Emotional: to capture the reaction and responses during the learning; (3) Cognitive:
to evaluate the mental effort to understand and master content. By combining this
hierarchy with machine learning techniques, particularly gradient boosting models,
this method helps identify the most influential factors affecting perceived quality.
The study found that cognitive and emotional engagement had a stronger impact on
learning quality than behavioral engagement alone as mentioned in [14]. This ap-
proach therefore offers a powerful, learner-centered tool to support the continuous
improvement of online learning systems.

The following table presents a comparative analysis of the main quality assurance
approaches in e-learning, based on the models discussed before. It highlights their

objectives, covered dimensions, key strengths, and limitations.
Table 1. Comparative Analysis.

Model Main Objective  Key Dimensions Strengths Limitations
. . Holistic approach, .
PDPP (Zhang & Strgctured moni- Planning, devel- casily adaptable l—_leavy 1mplementa—
toring of the opment, process, . tion, limited focus on
Cheng, 2012) . to project man- .
course life cycle  product agement user experience

UQC (Allehaibi &
Albaqami, 2017)

BEC (Ye et al., 2024)

Comprehensive
standardization of
e-learning systems

Analysis of stu-
dent engagement

QA policies,
technical specifi-
cations, continu-
ous control
Behavioral, emo-

tional, and cogni-
tive engagement

Integrated vision,
adaptable, fo-

cused on continu-
ous improvement

Al-based, learner-
centered, predic-
tive

Competency-

Less focused on
learning outcomes or
student satisfaction

Technically complex,
dependent on behav-
ioral data

Time-consuming to

PADICA Development of 6 PADICA phas- oriented, indus- implement. requires a
(Theerathammakorn  post-COVID es, 4C competen- try-aligned, effec- suirzable r:)fegsional
et al., 2024) competencies cies tive in hybrid P
. framework
environments
3.4  Standards and Regulatory Frameworks

In addition to conceptual models, the QDE has also been the subject of several inter-
national standards. The International Organization for Standardization (ISO) provides
a set of widely cited guidelines, as described in [18] and completed by more recent
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standards identified on the organisation’s official website [19]. The moste important
ones are as follows:

e ISO/IEC 40180:2017, provides a reference framework for evaluating the quality
of online learning (e-learning).

o IS0 29993:2017, defines requirements for learning services outside formal (classi-
cal) education.

e ISO 29992:2018, covers the planning, development, implementation, and review
of assessments related to knowledge, competence, and performance.

e ISO 29994:2021, defines requirements for the services of e-learning, including
expectations for materials, delivery conditions, and evaluation procedures.

e ISO/TR 29996:2024, dedicated to Distance and Digital Learning Services
(DDLS), which consolidates and extends previous ISO: ISO 29992:2018, ISO
29993:2017, and ISO 29994:2021.

e ISO 21001:2025, the latest edition of the educational management system stand-
ard, which replaces and expands the earlier ISO 21001:2018 to better support digi-
tal, blended, and lifelong learning contexts.

Of these standards, ISO 29994 is particularly relevant as it addresses several issues
in the field of distance education, including the need for clear specifications for digital
learning content and well-defined mechanisms for monitoring and evaluating e-
learning services, as noted in [18].

In contrast, we think that ISO/TR 29996:2024 offers a more integrated and com-
prehensive approach, covering the entire lifecycle of an e-learning service, from ini-
tial design and development to delivery and evaluation, making it particularly relevant
for institutions requiring an end-to-end quality framework.

3.5 Discussion

The comparison presented in Fig. 4 shows that existing quality frameworks examine
e-learning in different ways, and none of them cover all of dimensions. The scores
displayed in the figure (ranging from 1 to 5) reflect the degree to which each model
incorporates a given dimension that we have defined to illustrate how strongly each
model/standard prioritizes the five key dimensions: user-centeredness, institutional
focus, adaptability, technological/Al integration, and competence-based learning. A
score of 1 indicates a very weak presence, a score of 3 means moderate emphasis, and
a score of 5 means a very strong emphasis.

Based on this result, the learner-centered models such as PADICA and BEC ap-
proach have the highest score on user-centered and competence/Learning dimensions,
which reflects current pedagogical priorities that emphasize cognitive and emotional
involvement. Conversely, institutional or process-oriented models like PDPP and
UQC are better on the Institution-centered dimension, which demonstrate a strong
governance, structure, and quality assurance mechanisms, but they pay less attention
to the learner experience. Meanwhile, the standard ISO 29994 offer strong technolog-
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ical consistency and well-defined service requirements but remain less flexible, as
they focus on compliance rather than adaptability.
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Fig. 4. Comparative of Quality Models and Standards in E-Learning.

Taken together, these variations suggest that relying on a single model is insuffi-
cient for capturing the full complexity of e-learning quality. A more effective strategy
is to combine complementary approaches: normative standards (e.g., ISO 29994, ISO
21001:2025) to ensure institutional accountability and transparency; learner-centered
models (e.g., PADICA, BEC) to reinforce engagement and meaningful learning expe-
riences; and integrated management frameworks (e.g., PDPP, UQC) to guide continu-
ous improvement. The multidimensional differences highlighted in the figure thus
reinforce the need for a hybrid, systemic quality framework capable of responding to
pedagogical, technological, and institutional priorities simultaneously.

4 Evaluation and Quality Assurance Methods

4.1 Automated Evaluation and User Data

Bibliometric results indicate a growing interest in digital assessment technologies,
particularly within the field of Blended & Distance Learning, which accounts for over
5,250 articles. The word cloud (Fig.2) supports this trend, with dominant terms such
as “System”, “Teaching”, “Digital”, “Students” and “Feedback,” highlighting the
importance of user interaction and learning data analysis.

In this context, the automation of e-learning quality evaluation increasingly relies
on the analysis of user-generated data within Learning Management Systems (LMS).
These systems collect detailed information on learner interactions, such as login fre-
quency, participation in activities, assessment results, and social interactions. Such
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data make it possible to measure student satisfaction and verify alignment with estab-
lished pedagogical standards.

For example, Doneva and Gaftandzhieva [19] conducted experiments integrating
heterogeneous software systems to automate the evaluation of e-learning quality,
focusing on student satisfaction and compliance with relevant quality standards. Other
recent studies, such as Dousay & Janak [20], emphasize the growing interest in learn-
ing analytics for continuous formative assessment, particularly in the post-pandemic
context, as evidenced by the high volume of publications related to the COVID-19 &
Research Education theme (16,451 articles). In addition, LMS reporting features, such
as "learner engagement recency"”, make it possible to identify students who may be
struggling or losing interest, thus enabling timely and targeted pedagogical interven-
tions.

The integration of these analytical tools supports a proactive approach to quality
assurance, allowing higher education institutions to quickly identify areas for im-
provement and adjust their teaching strategies accordingly.

4.2  Project Models and Socio-Economic Indicators

Alongside automation, more strategic approaches are emerging around the socio-
economic evaluation of quality. The theme Quality Assurance & Evaluation, with
nearly 4,900 articles, confirms the growing importance of multidimensional indicators
that combine user feedback, financial metrics, and reputational criteria.

Some researchers, such as Sigal, Bakumenko, and Titarenko [21], propose evaluat-
ing e-learning initiatives as investment projects, incorporating:

¢ Student ROI (employment outcomes, academic performance, satisfaction),
o Institutional ROI (attractiveness, cost reduction, visibility),
e Reputational impact (rankings, publications, external evaluations).

This economic model allows for a meaningful connection between pedagogical and
strategic dimensions, especially relevant at a time when institutions are required to
justify techno pedagogical decisions, which are often costly yet rarely measured in
terms of actual returns. The strong presence of terms such as “Strategy”, “System”,
“Accreditation” and “Impact” in the word cloud further supports this shift toward

more comprehensive, decision-oriented evaluation models.

5 Standardization and Accreditation Initiatives

5.1 Labels and International Frameworks

In the United States, quality assurance in distance education relies on regular self-
evaluation, supported by specialized accrediting bodies such as the Distance Educa-
tion Accrediting Commission (DEAC) and the Council for Higher Education Accredi-
tation (CHEA). These organizations establish standards encompassing instructional
design, user experience, and learning assessment. The Approved Quality Curriculum
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(AQCY), introduced by DEAC in 2015, serves as a complementary model focusing on
the validation of digital learning content through peer review processes.

These mechanisms help ensure the standardization of practices in a rapidly expand-
ing digital learning environment. This meets strong expectations from both learners
and institutions, as suggested by our word cloud, where terms like “standards,” “uni-
versity,” “system,” and “accreditation” are prominently featured. Furthermore, the
trend observed in publications related to the Quality Assurance & Evaluation theme
(4,888 articles identified) indicates growing interest in internationally recognized
reference frameworks.

5.2 European Excellence Methodology

On the European side, the Excellence methodology developed by the EADTU (Euro-
pean Association of Distance Teaching Universities) is a widely recognized reference
framework for quality assurance in e-learning. It includes 35 criteria across six areas,
ranging from institutional strategy to the student experience, including course design
and teacher training [22].

The QuickScan tool allows institutions to conduct a structured self-assessment,
which can be followed by an external review. This approach supports the alignment
of institutional practices with European quality standards [23]. Many universities use
this methodology as part of a continuous improvement process and in preparation for
accreditation.

6 Critical Discussion

Lack of Universal Standardization Despite the wide range of proposed models,
there is still no universally accepted standard for measuring the quality of e-learning
[7]. This diversity can lead to inconsistencies in evaluation and a loss of comparabil-
ity between institutions.

Tension Between Technological Innovation and Pedagogical Quality Technologi-
cal advances often move faster than quality assurance frameworks, which means that
quality standards must be regularly updated to keep pace with innovation [24].

The Central Role of the Student Recent research highlights the importance of in-
volving students in co-constructing quality, by incorporating their feedback into ongo-
ing evaluation processes [25].

The Challenge of Implementing Quality in E-Learning Numerous frameworks
exist, turning them into concrete practices requires clear procedures, staff training,
and consistent institutional support. As pointed out [14], well-structured regulatory
documents and practical manuals play an essential role in this process. They give
institutions the guidance they need to apply quality standards effectively and ensure
alignment with broader institutional and national Conclusion

! https://www.aqcreview.org/quality-standards/
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Quality assurance in e-learning has become a key strategic concern in higher edu-
cation, driven by the intersection of technological, pedagogical, and institutional
changes. Based on an analysis of over 31,000 publications (2015-2024), this study
confirms a strong and growing academic interest, especially post-COVID-19. Re-
search themes have diversified, focusing on hybrid formats, regulatory frameworks,
pandemic responses, and MOOCs. Lexical trends highlight increased attention to
student experience, engagement, and educational performance. While various models,
ranging from normative to data-driven and ROI-based, are being used, the lack of a
unified international framework limits global comparability and implementation. Ad-
ditionally, there is a clear gap between fast-moving technological innovations and
slower, rigid quality assurance mechanisms. The findings also emphasize the essential
role of learners in shaping quality systems, calling for participatory, feedback-driven,
and adaptive approaches to strengthen the academic credibility of e-learning.
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