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Abstract

Blended learning (BL) — the deliberate integration of face-to-face instruction with online learning activities — has become
one of the most widely adopted instructional approaches in higher education. This review synthesizes recent (2023-2026)
meta-analytic, systematic-review, and empirical literature to evaluate the effectiveness of blended learning, the major
pedagogical models through which it is enacted, and the barriers that constrain its implementation. Drawing on large-scale
meta-analyses covering more than one hundred primary studies and tens of thousands of learners, the review finds consistent
evidence that blended learning produces small-to-moderate positive effects on academic performance, attitudes, and
engagement relative to fully face-to-face instruction, with effects moderated by discipline, the proportion of online content,
and the quality of online interaction. Models reviewed include rotation- and flex-based blended designs, the flipped classroom,
the Hybrid-Flexible (HyFlex) modality, and emerging artificial-intelligence-enhanced blended environments, the last of which
shows a medium additional effect on achievement beyond conventional blended designs. Despite this generally favorable
evidence base, implementation remains uneven: faculty digital-skills gaps, inconsistent institutional policy, unequal
technological infrastructure across global regions, and learners' variable capacity for self-regulation are recurring barriers
identified across the literature. The review concludes that blended learning's effectiveness is conditional rather than automatic,
depending heavily on instructional design quality, institutional readiness, and equitable access, and it offers implications for
practice, policy, and future research.
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Introduction

Higher education institutions worldwide have moved
steadily toward instructional models that combine
traditional classroom teaching with digital and online
components. Often described using the umbrella term
"blended learning," this approach is generally understood as
a deliberate combination of face-to-face and technology-
mediated instruction designed to leverage the strengths of
each modality (Cao, 2023) Bl Interest in blended learning
intensified following the disruptions of the COVID-19
pandemic, when many institutions were forced to
experiment with combinations of in-person and remote
delivery, but the underlying rationale for blended
approaches predates the pandemic and rests on long-
standing arguments about flexibility, learner autonomy, and
the pedagogical value of combining synchronous and
asynchronous learning experiences.

Despite widespread adoption, questions about the actual
effectiveness of blended learning persist. Some studies
report clear academic gains associated with blended designs,
while others find effects that are modest, inconsistent across
disciplines, or contingent on implementation quality (Yu,
Yu, Li, & Wang, 2023) I, At the same time, a growing
body of research documents substantial barriers to effective
implementation, ranging from instructor readiness and
institutional policy to inequities in technological access
across regions (Ali, 2024; Sareen & Mandal, 2024) [ 6],
This review addresses three central questions: (1) what are
the major pedagogical models through which blended
learning is implemented in higher education; (2) what does

the current empirical evidence indicate about the
effectiveness of these models; and (3) what barriers most
commonly hinder successful implementation. The aim is to
provide an integrated, evidence-based account that is useful
to instructors, instructional designers, and policymakers
seeking to make informed decisions about blended course
design.

Review Approach

This review adopts a narrative synthesis approach informed
by systematic-review principles. Literature was identified
primarily through targeted searches of academic databases
and aggregators (including Frontiers, ScienceDirect, Taylor
& Francis Online, SpringerLink, and PubMed-indexed
sources) using combinations of the terms "blended
learning,” "hybrid learning," "HyFlex," "flipped classroom,"
"higher education," "meta-analysis," "systematic review,"
and "effectiveness." Priority was given to peer-reviewed
meta-analyses, systematic reviews, and large-sample
empirical studies published between 2023 and 2026,
supplemented by a small number of earlier studies where
they remain foundational to a given model or framework.
Sources were screened for relevance to higher-education
contexts, methodological transparency (e.g., reported effect
sizes, sample sizes, and search/inclusion procedures for
meta-analyses), and recency. Findings were then organized
thematically around instructional models, effectiveness
evidence, and implementation barriers rather than reported
study-by-study, consistent with a narrative-synthesis format
appropriate for a review of this scope.



Models and Approaches to Blended Learning in Higher
Education

Foundational Blended Learning Designs

At its core, blended learning refers to the intentional
combination of face-to-face and online instructional
modalities, rather than the simple addition of digital tools to
an otherwise unchanged traditional course. Reviews of the
field note that although a single consensus definition
remains elusive, most conceptualizations converge on
blending instructional modalities, blending instructional
methods, and combining online with face-to-face
instructional approaches (Cao, 2023) El. In practice, this has
translated into course designs ranging from replacing a
portion of scheduled class time with online modules, to fully
redesigned courses in which online and in-person activities
are functionally interdependent. A recurring theme in the
recent literature is that the proportion of content delivered
online, and the type of online interaction used (e.g.,
collaborative versus purely content-delivery interactions),
meaningfully moderate outcomes, suggesting that "blended
learning™ functions less as a single method than as a design
space with widely varying implementations (Yu et al.,
2023) B8,

The Flipped Classroom Model

The flipped classroom is one of the most extensively studied
blended designs. In this model, content traditionally
delivered via in-class lecture is instead assigned as pre-class
independent study (often through recorded lectures or
readings), freeing class time for interactive, application-
focused activities under instructor guidance. A Campbell
Collaboration systematic review of flipped-classroom
interventions in undergraduate health-professional education
examined the approach's effect on learning outcomes and
concluded that flipped designs are associated with modest
but meaningful improvements relative to traditional didactic
instruction, while also highlighting substantial variability in
how the model is operationalized across studies. This
variability in implementation quality — for example, in
whether pre-class materials are genuinely used to free up
class time for higher-order activities, or simply added as
extra work — appears to be a key determinant of whether
flipped designs outperform conventional instruction.

HyFlex and Hybrid-Flexible Delivery

The Hybrid-Flexible (HyFlex) model extends blended
learning by allowing students to choose, on a class-by-class
basis, whether to attend in person, participate synchronously
online, or engage asynchronously with course materials.
Since its original development in the mid-2000s, HyFlex has
grown substantially in prevalence, particularly following the
pandemic-era need for flexible delivery options. A
systematic review of HyFlex course design in higher
education found that several studies report HyFlex
instruction achieving academic outcomes comparable to,
and in some cases slightly better than, fully face-to-face
instruction, although the advantage is frequently described
as small (Barr & Luo, 2025) 1. A broader decade-spanning
systematic review of HyFlex research similarly concludes
that the model's success is conditional: it depends heavily on
design quality and institutional support rather than being an
inherent property of the modality itself (Romero-Hall,
Allen, Duan, & Morris, 2025) [l Reviews also emphasize
that student attendance-mode preferences vary considerably

over the course of a term, underscoring the importance of
designing HyFlex courses so that no single mode is
systematically disadvantaged (Barr & Luo, 2025) 21,

Al-Enhanced and Adaptive Blended Learning

A more recent development is the integration of artificial
intelligence — including adaptive learning platforms,
intelligent tutoring systems, and generative-Al tools such as
conversational chatbots — into blended course designs. A
2025 meta-analysis synthesizing 21 studies (N = 2,873
participants) found that Al-enhanced blended learning
produced a medium additional effect on students' learning
achievement (Hedges' g = 0.5) beyond conventional blended
instruction, with personalized adaptive systems showing the
strongest effects, ahead of chatbots and intelligent tutoring
systems (Wu et al., 2025) [l These technologies are
typically used to provide real-time feedback, adjust pacing
and content difficulty to individual performance, and
support self-regulated learning by helping students set goals
and track their own progress. At the same time, this line of
research remains comparatively young, and reviewers
caution that questions of assessment validity, potential
algorithmic bias, and the reliability of Al-generated
feedback in disciplines requiring interpretive judgment are
not yet well resolved.

Evidence on Effectiveness

The strongest evidence on blended learning's effectiveness
comes from meta-analyses that statistically pool results
across large numbers of primary studies. A meta-analysis of
133 empirical studies encompassing 18,464 participants
found that blended learning produced an upper-medium
positive effect on students' learning performance relative to
traditional instruction (Hedges' g = 0.651), with the
proportion of online learning, type of online interaction,
teaching method, and geographic region all functioning as
significant moderators (Yu et al., 2023) [¥l. A separate meta-
analysis examining blended learning's effects across
multiple countries similarly concluded that blended
approaches improved performance, attitudes, and
achievement in most national contexts studied, while noting
that the size and even the direction of effects varied by
country — for instance, gains were not consistently
observed in the United States and China relative to other
regions (Cao, 2023) &1,

A complementary meta-analysis focused specifically on
blended learning adoption and technology acceptance in
higher education, synthesizing 32 quantitative studies (total
N = 8,168), found that constructs such as perceived ease of
use, attitude toward use, and facilitating conditions were
significant predictors of successful blended learning
adoption, reinforcing that the technology-acceptance
dimension of blended learning is itself a determinant of
downstream effectiveness (Porkodi & Tabash, 2024) [,
Layered onto this base of evidence, the 2025 meta-analysis
of Al-enhanced blended learning found a further medium-
sized achievement benefit when Al tools were incorporated
into blended designs, suggesting that effectiveness gains are
not static but continue to grow as blended models are
refined with newer technologies (Wu et al., 2025) (7],

Taken together, this body of evidence supports several
general conclusions. First, blended learning is reliably
associated with small-to-upper-medium positive effects on
academic performance relative to fully face-to-face



instruction, though effect sizes vary considerably across
studies and contexts. Second, these effects are not uniform:
they are consistently moderated by discipline, the proportion
and quality of online interaction, and regional/institutional
context. Third, newer blended formats — HyFlex and Al-
enhanced designs in particular — show promising but more
provisional evidence, with reviewers repeatedly stressing
that positive outcomes are conditional on implementation
quality rather than guaranteed by the modality itself (Barr &
Luo, 2025; Romero-Hall et al., 2025; Wu et al., 2025) 2571,

Barriers and Challenges to Implementation

Despite generally favorable effectiveness evidence, the
literature is equally consistent in documenting substantial
barriers to successful implementation. A case-study analysis
of university teachers' experiences implementing
institutional blended learning found that many instructors
felt inadequately skilled in instructional technology and
insufficiently prepared for blended teaching, and that the
resulting variability in uptake produced meaningful
inconsistencies in learners' experiences across courses and
faculties (Ali, 2024) M. This pattern — uneven faculty
readiness translating into inconsistent student experience —
recurs across multiple contexts and appears to be one of the
most persistent obstacles to scaling blended learning
effectively.

A systematic and integrative literature review comparing
blended learning implementation across Global North and
Global South contexts found that barriers are not evenly
distributed worldwide: institutions in higher-resource
settings more often struggle with issues of pedagogical
integration and faculty workload, whereas institutions in
lower-resource settings face more fundamental constraints
related to infrastructure, connectivity, and a lack of
institutional commitment to sustaining blended initiatives
once initial funding or novelty fades (Sareen & Mandal,
2024) . The review explicitly calls for region-specific
policy interventions rather than a one-size-fits-all approach
to addressing blended learning barriers, since the same
nominal challenge (e.g., "lack of institutionalization™) can
have very different underlying causes depending on
institutional and national context.

At the student level, a recurring challenge concerns self-
regulated learning. Because blended designs grant students
greater autonomy over pacing and study methods, students
without well-developed self-regulation skills may struggle
to manage their learning independently, becoming
disengaged or overwhelmed rather than benefiting from the
added flexibility. Technological literacy gaps present a
related challenge, as students with limited familiarity or
comfort with required digital tools can be disadvantaged
relative to more digitally fluent peers, raising equity
concerns that mirror the infrastructure-related barriers
documented at the institutional level. Additional challenges
identified in reviews of HyFlex implementation specifically
include the financial and technical demands of supporting
simultaneous in-person and online delivery, the difficulty of
maintaining equivalent instructional quality across modes,
and the risk that students choosing to attend primarily online
may experience greater feelings of isolation or reduced peer
interaction (Barr & Luo, 2025) [2,

Finally, several reviews emphasize that blended learning's
institutional integration requires more than the presence of
appropriate technology. Effective implementation depends

on alignment between pedagogy, faculty development, and
organizational systems — described in some reviews as
"dual digitalization," the parallel transformation of teaching
practice and institutional infrastructure. Institutions that
paired technology investment with sustained faculty
development and clear governance structures around
blended and hybrid delivery appear to have navigated
implementation more successfully than those that treated
blended learning primarily as a technology-procurement
exercise.

Discussion and Implications

The reviewed literature converges on a central conclusion:
blended learning's effectiveness in higher education is real
but conditional. Meta-analytic evidence consistently shows
positive average effects on performance and engagement,
yet the magnitude of these effects depends heavily on design
choices — the proportion of online content, the quality and
type of online interaction, disciplinary context, and
increasingly, whether and how Al-based tools are
incorporated (Cao, 2023; Wu et al., 2025; Yu et al., 2023) &
7.8, This has several practical implications. For instructional
designers and faculty, it suggests that the pedagogical
quality of the online component matters more than its mere
presence; simply digitizing existing lecture content without
redesigning interaction and assessment is unlikely to
produce the gains documented in the effectiveness literature.
For institutions, it suggests that faculty development and
clear implementation policy are not optional supports but
preconditions for realizing blended learning's potential
benefits, a point underscored repeatedly in barrier-focused
research (Ali, 2024; Sareen & Mandal, 2024) [*- €],

The evidence also carries equity implications. Because
blended and HyFlex effectiveness depends on adequate
technological infrastructure and digital literacy, uncritical
expansion of blended models risks widening rather than
narrowing achievement gaps, particularly across institutions
and regions with unequal access to reliable connectivity and
devices (Sareen & Mandal, 2024) 1. Policymakers and
institutional leaders should therefore treat infrastructure
equity as integral to, rather than separate from, blended
learning strategy. Similarly, because self-regulation gaps
constrain some students' ability to benefit from blended
flexibility, embedding explicit scaffolding for self-regulated
learning — goal-setting prompts, progress dashboards,
structured pacing — within blended course design may be
necessary to ensure that flexibility benefits all learners
rather than primarily those already equipped to manage it
independently.

Looking forward, the rapid growth of Al-enhanced blended
learning represents both an opportunity and an open
research question. While early meta-analytic evidence is
encouraging (Wu et al., 2025) I7], the evidence base remains
considerably smaller and younger than that supporting
blended learning broadly, and questions about assessment
validity, bias, and appropriate use across disciplines
requiring interpretive judgment are not yet resolved. Future
research would benefit from longer-term, higher-quality
experimental designs that isolate the specific contribution of
Al tools within blended environments, as well as more
comparative research across Global North and Global South
institutional contexts to inform genuinely context-sensitive
implementation guidance.



Conclusion

The accumulated evidence from recent meta-analyses and
systematic reviews indicates that blended learning, in its
various forms — foundational blended designs, the flipped
classroom, HyFlex delivery, and emerging Al-enhanced
models — produces measurable, generally positive effects
on student performance, attitudes, and engagement in higher
education, relative to fully face-to-face instruction. These
benefits, however, are neither automatic nor uniform: they
are shaped by the quality of instructional design, the
proportion and nature of online interaction, disciplinary
context, and — critically — by institutional and
infrastructural conditions that vary widely across regions.
Persistent barriers, including uneven faculty readiness,
inconsistent institutional policy, unequal technological
access, and gaps in students' self-regulation skills, mean that
realizing blended learning's documented potential requires
deliberate, well-resourced implementation rather than
simple technology adoption. For higher education
institutions seeking to expand blended offerings, the clearest
implication of the current evidence base is that sustained
investment in faculty development, equitable infrastructure,
and thoughtfully scaffolded course design is what ultimately
determines whether blended learning delivers on its
promise.
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