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ABSTRACT

Task-based e-learning environments received increasing attention due to
their capacity to foster active and interactive learning. However, the lack of
a comprehensive, evidence-based conceptual model created challenges in
their effective design and implementation. This study aimed to develop a
conceptual model for task-based e-learning environments based on the
Four-Component Instructional Design (4C/ID) model. A systematic review
was conducted on articles published between 2015 and 2024 in Scopus,
ERIC, ScienceDirect, and Google Scholar. The selection process followed
predefined inclusion and exclusion criteria, resulting in the identification of
14 relevant studies. Data were extracted and analyzed through qualitative
content analysis. The findings indicated that task-based e-learning
environments enhanced learner performance across cognitive, psychomotor,
and motivational dimensions. The integration of adaptive artificial
intelligence for personalized feedback, virtual reality for simulating complex
tasks, and learning analytics for understanding cognitive processes
conttibuted to optimizing learning expetiences. The 4C/ID model, by
offering supportive information, procedural guidance, part-task practice, and
gradually sequenced learning tasks, effectively reduced cognitive load and
improved instructional efficiency. The proposed model enhanced learning
outcomes, strengthened learners’ self-efficacy, and facilitated knowledge
transfer.
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Introduction

The landscape of education is continuously evolving, with e-learning
environments playing an increasingly significant role in facilitating learning
experiences. Among the various approaches within e-learning, task-based
learning has garnered considerable attention for its potential to engage learners
actively and promote interactive learning processes (Sweller, 1988). By focusing
on authentic tasks that mirror real-world scenarios, task-based e-learning aims
to enhance the practical application of knowledge and skills. However, despite
the growing recognition of its benefits, the effective design and implementation
of task-based e-learning environments face certain challenges. One key obstacle
is the absence of comprehensive and evidence-based conceptual models to guide
educators and instructional designers. Without a robust framework, the
development of these learning environments may lack coherence and may not
fully capitalize on the potential of task-based learning principles. To address this
gap, this study aims to develop a conceptual model specifically tailored for task-
based e-learning environments. Drawing upon the well-established Four-
Component Instructional Design (4C/ID) model (Van Merriénboer, 1997; Van
Merriénboer & Kirschner, 2018), this research seeks to provide a structured
approach for designing and implementing effective task-based online learning
experiences. To achieve this aim, a systematic review of relevant literature
published between 2015 and 2024 was conducted across prominent academic
databases, including Scopus, ERIC, ScienceDirect, and Google Scholar. This
review identified and analyzed 14 key studies to understand the current state of
research and to inform the development of the proposed conceptual model.
Ultimately, this study contributes to the field by offering a theoretically grounded
and evidence-informed framework that can guide the creation of task-based e-
learning environments designed to enhance learner performance across
cognitive, psychomotor, and motivational domains, while also considering the
potential of integrating emerging technologies.

Research Question(s)
This systematic review seeks to answer the following questions:

1. What factors exert influence on the effective design, implementation,
and execution of task-based e-learning environments predicated on the
4C/ID model?

2. Does the application of task-based e-learning environments, grounded
in the 4C/ID model, have the potential to foster the development of
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multi-dimensional skills (cognitive, affective, and psychomotor) and
enhance learner performance?

3. What are the salient components of a design model for task-based e-
learning environments based on the 4C/ID framework, with a specific
emphasis on skill development and performance improvement?

Literature Review

The 4C/ID instructional design model has gained attention in both academic
and professional settings. Initial research focused on optimizing operational
elements of learning environments, such as timing of support information and
task sequencing (Nadolski et al., 2004, 2006; Paas, 1992). Additionally, studies
explored the model's effectiveness in transferring knowledge and skills to new
tasks and its role in reducing cognitive load and improving learner performance
(Martinez-Mediano & Losada, 2017; van Es & Jeuring, 2017; Melo & Miranda,
2015).

Costa et al. (2022) showed that the 4C/ID model significantly impacts learner
performance (d = 0.79). However, challenges remain, including the complexity
of design, time requirements, and the need for instructional design experts and
proper technological infrastructure (Senadheera et al., 2024). Most studies focus
on traditional e-learning methods, with limited research on integrating emerging
technologies like virtual reality, Al, and learning analytics (Mulders et al., 2022;
Vanfleteren et al., 2022).

This study addresses both aspects of 4C/ID research: identifying factors for
task-based environment design and evaluating its impact on skill development
and performance improvement.

Methodology

The methodology of this research involved a systematic review to synthesize
findings on task-based e-learning environments, specifically focusing on their
design using Van Merriénboer's 4C/ID model and their impact on skill
development and performance. The study strategically searched databases like
Google Scholar, Scopus, ERIC, and PubMed using relevant keywords. The
selection process involved screening 343 initial articles down to 14 relevant
studies based on predefined critetia, including their focus on 4C/ID in e-
learning, publication date (2015 onwards), empirical research nature, source
credibility, and full-text availability. This rigorous process ensured that only the
most pertinent research informed the subsequent analysis.
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Results

This systematic review explored task-based e-learning environments using the
4C/1ID model. It analyzed factors influencing their design, implementation, and
execution, including the 4C/ID components, task sequencing, authentic
scenarios, instructional support, collaboration, technology integration (LMS,
VR, Al), and implementation strategies (instructor training, assessment, and
support). The review highlighted the potential of AR and Al to personalize
learning. The synthesis of evidence indicated that 4C/ID-based environments
can develop learners' cognitive, affective, and psychomotor skills, improving
performance. Authentic tasks and interactive technologies foster cognitive
abilities, with studies confirming effectiveness across disciplines. The model
cultivates critical thinking and problem-solving, positively impacts motivation
and self-efficacy, and enhances psychomotor skills through practice. The review
identified key design components: authentic tasks, cognitive load management
through information provision, social interaction, and technology integration.
The resulting model offers a framework for designing effective digital
environments that promote multi-dimensional skill development, improve
performance, increase motivation, and enhance knowledge transfer.
Recommender systems, learning analytics, and adaptive learning contribute to
its intelligence and adaptability.

Conclusion

Drawing upon a systematic review of 14 studies, this research investigated the
impact of task-based e-learning environments on learners' skill development and
performance enhancement, subsequently proposing key design components for
such environments. The findings underscore the significant positive influence of
the 4C/ID model on improving learner performance within e-learning contexts.
Emphasizing authentic learning tasks, supportive information, part-task
practice, and social interactions, the model facilitates the cultivation of cognitive,
psychomotor, and attitudinal skills. A key finding highlights the beneficial impact
of authentic tasks on knowledge and skill transfer to practical situations,
particularly crucial in the often-abstract realm of e-learning. Furthermore,
individualized supportive information, facilitated by intelligent adaptive systems
and Al-driven personalized feedback, enhances learner self-efficacy and
optimizes the learning process. Part-task practice and interactive simulations aid
in foundational skill acquisition and cognitive load reduction, while social
interaction and collaborative learning foster motivation and deeper conceptual
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understanding. The proposed 4C/ID-based model for task-based e-learning
addresses several implementation challenges by integrating recommender
systems and learning analytics to streamline design and personalize learning
pathways via adaptive technologies, Al-powered feedback, and immersive tools
like augmented reality, ultimately aiming for a more efficient and cost-effective
application of the 4C/ID framework in digital learning environments. This
model distinguishes itself by its explicit integration of adaptive learning and Al
technologies, offering an optimized approach to complex skill acquisition
compared to prior research, suggesting future studies should focus on
developing integrated Al and recommender system models within 4C/ID and
conduct comparative evaluations with other instructional design approaches.
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