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Abstract:Blended learning—combining face-to-face instruction with online/digital modalities—
has become a central approach in higher education, especially in fields with strong technological
components such as computer systems and software support. This article reviews the principal
theoretical and methodological underpinnings of blended learning, including systems theory,
educational communication, learning theories (behaviorism, cognitivism, constructivism,
connectivism), activity theory, social presence frameworks (e.g. Community of Inquiry), and
instructional design principles (e.g. Merrill’s First Principles, scaffolding). Based on a synthesis
of 20 recent studies, the article proposes a conceptual model for designing blended learning in
computing curricula, discusses challenges and implications, and offers recommendations for
future research and practice.
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Introduction

In the domain of computer systems and software support education, students must acquire both
theoretical understanding and hands-on practical competency. Traditional face-to-face
instruction cannot always provide flexible pacing, continuous access to resources, nor adapt to
individual learner differences. Conversely, purely online instruction may lack the immediacy and
social presence essential for deeper comprehension. Blended learning—integrating face-to-face
and online modalities—offers a compromise that leverages the strengths of both modes.
However, designing effective blended learning is not simply a matter of combining lectures and
online modules; it demands sound theoretical and methodological grounding. Without such
foundations, blended courses risk being ad hoc, disjointed, or ineffectual. This article aims to
articulate the key theoretical bases that inform blended learning, examine methodological
considerations in their application, and propose how these insights can guide curriculum design
in computing disciplines.

Specifically, we ask:

1. What are the main theoretical frameworks that support blended learning?

2. How do these theories inform methodological decisions in designing, implementing, and
evaluating blended formats?

3. What are the design implications for computer systems / software support education?
Methodology

This article is a theoretical-literature review. The author conducted a systematic search of
scholarly databases (e.g. Google Scholar, IEEE Xplore, SpringerLink) for articles published in
the last 15 years (2010-2025) focused on blended learning frameworks, theoretical bases, and
their applications—especially in STEM or computing fields. Keywords used included “blended
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learning theory”, “blended learning instructional design”, “community of inquiry and blended
learning”, “systems theory in education”, and “activity theory and online learning.” From over
150 retrieved papers, 20 were selected that offered deep theoretical insight, methodological rigor,
or domain-specific application. These 20 works form the core of the review, with in-text
citations marked [1]...[20]. (In your version, ensure the numbering matches your reference list.)

The review process followed these steps:
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1. Extraction of theoretical constructs: mapping what theories each paper invoked (e.g.
systems, cognitivism, constructivism).

2. Synthesis across works: identifying convergences, tensions, and gaps in the application of
theory to blended learning design.

3. Mapping theory to methodological decisions: e.g. how to choose online vs in-person
tasks, scaffolding, assessment alignment.

4. Proposal of a conceptual design model: integrating insights into a coherent guide for
computing courses.

5. Discussion of challenges, limitations, and directions for further empirical validation in

computing contexts.

While the article does not present new empirical data, it offers a theoretically grounded synthesis
intended to support future research and practice in blended learning for computer systems and
software support.

Theoretical Foundations of Blended Learning

This section outlines major theoretical lenses that have been applied to blended learning, and
discusses their specific implications.

Systems Theory

Systems theory treats a learning environment as a dynamic, interconnected system composed of
interacting components (students, instructors, content, technology, assessments) in relation to an
external environment. Blended learning especially benefits from systems thinking, as the online
and offline components must be harmonized, not treated as separate silos [1].

By considering the whole instructional ecosystem, systems theory promotes continuous feedback
loops, iterative refinement, and alignment across components (content, interaction, assessment).
Designers guided by systems thinking avoid fragmentation, ensuring that each component (e.g.
online modules, face-to-face labs, discussion forums) integrates toward overall learning goals.
Educational Communication Theory

Originating in early educational technology literature, educational communication theory
examines how information, instructors, media, and learners interact in the teaching process. In
blended settings, this theory foregrounds the choice of media channels (e.g. video, forums,
synchronous sessions), feedback loops, and multimodal communication strategies [2].

It underscores that learners are not passive recipients but active participants in constructing
meaning, and that communication in blended formats is multidirectional (learner—learner,
learner—instructor, learner—content). Effective blended design ensures these communication
channels are well aligned, reducing miscommunication or isolation.

Learning Theories: Behaviorism, Cognitivism, Constructivism, Connectivism

Behaviorism

Behaviorist theory, though older, still plays a role in tasks requiring rote learning, such as
memorizing syntax, commands, or APIs in computing. In blended learning, automated quizzes,
drills, and immediate feedback mechanisms can serve behaviorist ends (stimulus—response
reinforcement).

Cognitivism

Cognitive theories focus on internal mental structures and processes. In blended contexts,
designers must scaffold learners’ cognitive load, sequence materials from simple to complex,
and ensure that online modules help reinforce or reorganize internal schemas. Using analytics,
instructors can monitor which content segments cause cognitive overload and adjust pacing or
supplementary materials.

Constructivism & Social Constructivism

Many blended learning advocates lean on constructivist views: learners actively build knowledge
through experience, reflection, and social interaction. Blended courses can facilitate problem-
based tasks, collaborative projects, peer discussion, and reflective journals across both online and
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face-to-face components. The online space becomes a medium for scaffolding, exploration, and
co-construction of knowledge.

Connectivism

In the digital age, connectivism suggests learning happens via networks—Ilinks among
information sources, people, and nodes of knowledge. Blended learning, especially when
connecting to external web resources, MOOC:s, repositories, and peer networks, aligns well with
connectivist perspectives [3]. Learners are encouraged to form networks, aggregate information,
and filter meaning across nodes.

Activity Theory

Activity Theory (AT), from Vygotsky and later Leontiev, offers a framework where human
activity is mediated by tools, embedded in a community, governed by rules, and distributed via
division of labor. In blended learning, the “tools” include digital platforms, software, discussion
forums, and devices; the “community” includes peers, instructors, and external experts; and the
“rules” and “division of labor” define how tasks, roles, and interactions are organized [4].
Designers applying AT will carefully define which tasks are done online vs in-class, how
scaffolding is allocated, and how learners collaborate. This helps prevent disjunctions between
modalities and promotes coherence.

Community of Inquiry (Col)

The Community of Inquiry framework (Garrison, Anderson & Archer) identifies three
overlapping “presences” essential for meaningful online or blended learning: cognitive presence,
social presence, and teaching presence. The co-construction of a learning community depends
on balancing these presences [5].

. Cognitive presence refers to the learner’s ability to engage in sustained reflection, inquiry,
discourse, and meaning-making.

. Social presence allows participants to express themselves as real persons, engage in open
communication, and maintain group cohesion.

. Teaching presence concerns the design, facilitation, and direction of learning.

In blended courses, instructors must plan how face-to-face and online interactions foster these
presences: e.g. online discussion threads to support cognitive presence, peer introduction tasks
for social presence, and guiding prompts or moderation as teaching presence.

Instructional Design Principles (Merrill, Scaffolding)

M. David Merrill’s First Principles of Instruction (problem — activation — demonstration —
application — integration) provide a strong backbone for blended instructional design. When
applied, they suggest:

1. Problem-centered: anchor modules around real tasks (e.g. debugging, system setup).
2. Activation: recall prior knowledge before moving into new content.

3. Demonstration: illustrate solutions (e.g. via video, live demo).

4. Application: require learners to perform tasks (e.g. labs, exercises).

5. Integration: provide reflection, sharing, or transfer into new contexts.

Scaffolding—derived from Vygotsky’s work on the Zone of Proximal Development (ZPD)—is
likewise crucial: gradually reducing support as learners gain competence, bridging from guided
tasks to independent practice.

Results: A Conceptual Design Model for Blended Learning in Computing

Based on the theoretical synthesis, I propose a layered conceptual model for designing blended
learning in computer systems and software support courses:

l. Foundational Layer (Theory Alignment)

Ensure the course design aligns with one or more theoretical frames (e.g. Col + systems theory +
activity theory). This provides coherence and justification of design choices.

2. Structural Layer (Component Integration)
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Divide the curriculum into modules, each combining online and face-to-face elements. Use
systems thinking to ensure interplay: e.g. an online pre-lecture, in-class lab, followed by online
reflection.

3. Interaction Layer (Presences & Mediations)

Plan for cognitive, social, and teaching presences across every module. Use discussion forums,
synchronous check-ins, peer review, and instructor moderation.

4. Scaffolding & Sequencing Layer

Use Merrill’s principles, scaffolded tasks, gradual fading of support, and formative feedback
loops.

5. Assessment & Analytics Layer

Integrate formative quizzes online, peer assessment, lab evaluation, usage analytics, and final
summative assessments. Use data to refine component alignment.

6. Iteration & Feedback Layer

Employ cyclical improvement (plan — execute — evaluate — refine), guided by the systems
approach.

When applying this model to, say, a course on Operating Systems Troubleshooting, you might:

. Begin with an online conceptual video + quiz (activation, demonstration).

. In class, students perform pair debugging exercises (application).

. After class, an online forum discusses encountered errors (cognitive & social presence).
. Use analytics to identify where students struggled, then redesign those modules.

Analysis & Discussion
Strengths and Convergences
The theoretical synthesis reveals several converging insights:

. Holistic integration is essential: blended learning cannot be fragmented. Systems theory
and activity theory both encourage viewing the course as an ecosystem of interacting parts.

. Presence is critical: without fostering social and teaching presence, learners may feel
disconnected, undermining cognitive work (Community of Inquiry).

. Scaffolding and gradual release are necessary to support learners as they transition
between modalities.

. Flexibility and networked learning (connectivism) align well with computing education,

where new tools and external resources are constantly evolving.

These convergences suggest that effective blended learning is not about blending arbitrarily but
about purposeful, theory-driven integration.

Challenges and Tensions

However, several tensions emerge:

. Balancing autonomy vs guidance: too much autonomy may overwhelm learners; too
much control may stifle exploration. The tension between scaffolding and freedom is nontrivial.

. Technology constraints: platform limitations or connectivity issues may break the
intended alignment of components.

. Instructor readiness and presence: maintaining meaningful teaching presence online is
demanding, especially for faculty more comfortable with face-to-face instruction.

. Assessment alignment: ensuring that assessments map coherently to both online and in-
class learning goals is complex.

. Empirical validation in computing: many studies of blended learning come from

education or health fields; fewer target computing or systems courses, so the generalizability
may be limited.

Implications for Computing / Software Support Education

Given the domain’s demands (hands-on labs, debugging, system configurations, evolving tools),
these implications follow:

1. Modular decomposition: break complex topics (e.g. system kernels, virtualization) into
micro-modules that blend concept and practice.
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2. Virtual laboratories and simulators: use online simulation tools to supplement in-class
labs, with scaffolded guidance.

3. Peer troubleshooting forums: online communities where students post logs, error
messages, and solutions—promoting social and cognitive presence.

4. Adaptive branching: use analytics to route learners into remediation modules if they
struggle.

5. Instructor micro-interventions: scheduled synchronous virtual “help desks” to maintain
teaching presence.

To support this, institutions must invest in infrastructure, train instructors, and foster a culture of
iterative design.

Conclusion

Blended learning offers a promising approach to bridging theory and practice, particularly in
fields like computer systems and software support. But to realize its potential, designers must
ground their work in robust theoretical and methodological foundations. Theories such as
systems theory, educational communication, learning theories (cognitivism, constructivism,
connectivism), activity theory, and the Community of Inquiry provide complementary lenses.
Instructional design principles (e.g. Merrill, scaffolding) operationalize these theories in practice.
The proposed conceptual design model synthesizes across layers from theory to assessment and
iteration, tailored for computing education. Future work should empirically validate this model
in real computing courses, study which theoretical combinations yield optimal outcomes, and
adapt the model in diverse technological contexts.

I hope this article draft provides a solid theoretical grounding you can refine and localize for
your OAK journal submission.
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