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Abstract

The inclusion of students with disabilities in general physical education (GPE) has steadily increased, yet many GPE teachers
remain underprepared to address their needs effectively. Traditional Physical Education Teacher Education (PETE) programs
have attempted to address this gap through the infusion approach, which integrates disability-related concepts throughout the
curriculum. While this model is effective in strengthening pre-service teacher preparation, challenges such as time constraints
and financial limitations restrict its broader implementation. In light of these challenges, digital learning has emerged as a
promising alternative. This study reviewed research published since 2021, accessed through the ERIC database, using broad
search terms including “e-learning” and “online education.” Findings indicate that when carefully designed, online learning
environments can be as effective as face-to-face instruction, particularly in promoting engagement, knowledge retention, and
skill development. The review emphasizes that incorporating disability-focused content into online PETE courses could
overcome some of the resource barriers associated with traditional instruction. Moreover, best practices in online learning, such
as interactive content and flexible delivery methods, offer opportunities to enhance pre-service teacher readiness. This study
highlights the potential of digital platforms to advance inclusion efforts in PETE and outlines directions for future
implementation.
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1. Introduction

Over 7.5 million students with disabilities received special
education and related services under the Individuals with
Disabilities Education Act (IDEA) during the 2022-2023
school year, accounting for 15% of all public school students
aged 3-21 [27]. With the ongoing shift away from segregation
policies, the inclusion of students with disabilities in general
physical education (GPE) settings continues to rise. However,
since findings indicate that General Physical Education (GPE)

teachers have not been adequately prepared to work with
students with disabilities [18, 29, 34], it is doubtful that
Physical Education Teacher Education (PETE) programs in
higher education provide appropriate training to PETE stu-
dents regarding dealing with students who have disabilities
and are in their GPE classes [15]. While previous reviews,
such as Hutzler and Choresh (2024), have broadly examined
online learning in higher education, they have not specifically

“Corresponding author: ktang7711@gmail.com (Taceung Kim)

Received: 26 August 2025; Accepted: 11 September 2025; Published: 26 September 2025

@ Copyright: © The Author(s), 2025. Published by Science Publishing Group. This is an Open Access article, distributed
@ under the terms of the Creative Commons Attribution 4.0 License (http://creativecommons.org/licenses/by/4.0/), which

permits unrestricted use, distribution and reproduction in any medium, provided the original work is properly cited.



http://www.sciencepg.com/journal/edu
http://www.sciencepg.com/journal/196/archive/1961405
http://www.sciencepg.com/
https://orcid.org/0000-0002-0727-0033
https://orcid.org/0000-0001-8995-2638
https://orcid.org/0000-0002-0727-0033
https://orcid.org/0000-0001-8995-2638
https://orcid.org/0000-0002-0727-0033
https://orcid.org/0000-0001-8995-2638
https://orcid.org/0000-0002-0727-0033
https://orcid.org/0000-0001-8995-2638

Education Journal

http://www.sciencepg.com/journal/edu

addressed the intersection of online education, teacher train-
ing, and physical education in the post-pandemic era [15].
This review uniquely synthesizes recent empirical studies to
highlight emerging trends, challenges, and opportunities
within these fields. By narrowing the scope to these critical
areas, it is critical to understand how online modalities impact
PETE program.

The infusion approach, which integrates disability-related
concepts throughout the PETE curriculum, has been imple-
mented in various institutions [20]. In the early 1990s, appre-
hensions about the inadequate state of teachers’ preparation for
working with disabled students in GPE classes prompted
studies that used the infusion approach in PETE programs. The
infusion approach incorporates disability-related concepts into
the overall PETE curriculum; this means that teaching and
training programs such as PETE and Adapted Physical Educa-
tion (APE) would no longer provide a segregated curriculum
[19]. For example, Adelphi University (NY) and Washington
State University integrated the infusion model into their PETE
program [12]. They employed various methods to implement
this model, such as inviting guest lecturers, providing practi-
cums, and using simulations to enhance understanding of cer-
tain concepts of disability. Through their subsequent experi-
ences, the students were exposed to many different instruc-
tional strategies and activity modifications. Modifications were
made daily to encourage students to individualize their in-
struction when planning their own lessons. The students were
also asked to simulate their own lesson plans. West Chester
University (PA) invited guest speakers into courses such as the
foundations of physical education [20, 21]. Although universi-
ties and faculty have begun integrating disability concept into
PETE programs, numerous barriers, such as time constraints
and financial limitations, persist. Specifically, providing APE
content online requires professors to add course materials and
assignments, which may increase the overall workload. This
often leads to the need for additional in-person class time or
scheduling adjustments. Consequently, students must engage
with extra materials, potentially necessitating more live lectures
or face-to-face sessions—both of which can be challenging to
coordinate due to faculty and program limitations. According to
Rizzo and Kirkendall (1995), the PETE curricula must be
changed to create a new infusion-approach curriculum.

Considerable research has been conducted to find alterna-
tive instructional methods to meet university and student
needs. To overcome these barriers, online education has been
used to enhance general education curricula [37, 39]. When
integrated into learning modules, special education issues can
be infused into traditional elementary and secondary prepa-
rations [38]. Many higher education institutions offer online
courses in degree programs through interactive multimedia
and the Internet. While these courses and programs are in-
creasing in popularity, many educators and trainers still
question the merits of online learning and try to root out the
difficulties associated with online teaching and learning [11].

This study reviews research on the effectiveness of online
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learning in higher education. Specifically, it addresses three
primary questions: (a) what is the rationale for using this
teaching  environment in terms of satisfaction,
cost-effectiveness, and general effectiveness? (b) what do
experts and research studies say regarding the best practice in
creating an online environment, and finally, and (c) what
direction should one take to infuse disability concepts in
PETE program via an online supplement.

2. Methods

Relevant research investigating online learning in higher
education was identified through a search of the Educational
Resources Information Center (ERIC) database for primary
peer-reviewed research materials published since 2021. To
ensure that no relevant studies were overlooked, the search
terms remained broad. The search terms “e-learning” and
“online education” were applied specifically to the title and
abstract fields. Conference proceedings, editorials, and
non-English articles were excluded. Duplicate records across
databases were identified and removed using reference
management software, Zotero. Relevance was assessed
through an initial title and abstract.

According to these studies, the difference between tradi-
tional face-to-face instruction and online learning is analyzed
mainly in terms of cost-effectiveness, learner satisfaction, and
outcomes. The next step was a detailed examination of the
papers, which included the terms “higher education,” “teacher
training,” and “physical education.” This was conducted to
review studies in the field of teacher education, specifically
those addressing higher education.

3. Results

By using the search term “online education,” 20,351 studies
were searched. Similarly, 14,752 studies used “e-learning.”
With the “online course,” “teacher education,” and “physical
education” 84 studies were found.

3.1. Why Online Learning

The use of email and the Internet coupled with web-based
courses has become a core instructional method, particularly
in higher education [2, 13]. Online learning leverages network
technologies, such as the Internet, to deliver, support, and
assess formal and informal instruction [36]. One of the pri-
mary reasons for using online learning is access and flexibility;
Learners can log in from any computer terminal, at home or
work, at any time to complete lessons or review learning
materials. Faster content delivery and cost savings are addi-
tional benefits. For organizations that need to disseminate
rapidly evolving information (e.g., updated software), online
modules are often more cost-effective than traditional
in-person training [7]. Moreover, current academic and busi-
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ness environments in the global economy view the imple-
mentation of online education and training programs as a
necessary avenue for training and implementing programs
across the global network [9]. Changes in society and the
increasing need to train and retain people mean that the need
to teach and learn flexibly will only grow [36].

Therefore, the last decade has pushed institutions of higher
education worldwide to recognize online learning as a viable
alternative (or supplement) to traditional classroom instruc-
tion [24, 40]. For example, a recent report on online learning
trends indicated that the shift toward digital instruction has
accelerated significantly due to the COVID-19 pandemic,
with the majority of institutions expanding their online of-
ferings [35]. Furthermore, online enrollment continues to rise,
with research indicating that over 50% of United States (U.S.)
postsecondary students now take at least one online course
annually [3].

3.2. Compare Online vs. Traditional
Face-to-face Learning Environment

The efficacy of online learning has been extensively stud-
ied, yielding varied outcomes. Recent systematic reviews
have evaluated online learning effectiveness during the
COVID-19 pandemic and identified factors influencing stu-
dent performance in digital environments [41]. Meta-analyses
have found that, on average, students in online learning con-
ditions perform slightly better than those who receive
face-to-face instruction [25].

A previous study compared an online graduate course with
an equivalent course taught in a traditional face-to-face format
[16]. This study emphasizes the stark differences between the
two learning environments and questions how instructional
designs could be optimized to maximize learning opportuni-
ties and achievements in both settings. The results revealed no
significant differences in learning experiences, perceptions of
student-instructor interaction and course support, or learning
outcomes (i.e., perceived content knowledge, quality of
course projects, and final course grades) in online and
face-to-face learning environments.

Maki et al. (2000) examined undergraduate psychology
students' performance in online and face-to-face courses. The
study found that students in online sections acquired more
content knowledge and performed better on in-class exami-
nations than those in traditional lectures. Additionally, online
students reported increased internet usage and reduced com-
puter-related anxiety, highlighting the potential benefits of
online instruction in enhancing digital literacy and comfort.

Recent studies have explored the effectiveness of online
versus traditional instructional methods in teacher preparation
programs. For instance, Alzahrani (2022) compared univer-
sity students' performance in traditional learning environ-
ments with that in online settings during the COVID-19
pandemic. Overall, the findings indicated no significant dif-
ferences in student academic outcomes between the two
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modalities. However, the study noted that online discussions
often led to increased student participation compared to
face-to-face discussions, suggesting that online platforms
encourage more inclusive student engagement.

3.3. Cognitive Learning

Al-Baadani and Abbas (2022) examined medical students'
experiences transitioning from on-site to online learning. The
study involved 1,000 participants, 500 students enrolled in
on-site learning and 500 in online instruction. Performance
was assessed through final examination scores, whereas sat-
isfaction was measured using a standardized course evalua-
tion survey. The results showed that students in the online
cohort achieved higher mean exam scores (91.76%) than
on-site group students (88.58%). Similarly, Batool et al. (2023)
compared online and traditional learning methods among 500
university students to assess instructional effectiveness. This
study found that online learning platforms were equally ef-
fective as traditional classroom settings in terms of student
performance.

These findings align with earlier research by Means et al.
(2009), who conducted a meta-analysis of online learning
studies and found that, on average, students in online learning
conditions performed marginally better than those who re-
ceived face-to-face instruction. The analysis suggests that the
effectiveness of online learning is influenced by factors such
as the inclusion of collaborative learning opportunities and
instructor involvement.

Smith et al. (1999) investigated the effectiveness of tradi-
tional instructional methods delivered online in the context of
teacher preparation. This study revealed no significant dif-
ferences in the learning outcomes between online and tradi-
tional classroom settings, suggesting that traditional instruc-
tional strategies can be effectively adapted to online platforms.
Notably, the research also found that online discussions fos-
tered greater student participation, which aligns with other
studies highlighting the interactive potential of online learning
environments.

3.4. Student Satisfaction

In addition to learning outcomes, researchers have explored
student satisfaction in the affective domain, including atti-
tudes toward learning environments. A meta-analysis sug-
gested a slight student preference for traditional educational
formats over online education with minimal differences in
satisfaction levels [4]. However, a recent study found that
approximately 60% of students perceived online learning as
an effective method for acquiring knowledge and staying on
track with coursework [26]. These discrepancies suggest that
students’ satisfaction with online learning varies across con-
texts and populations.

Batool et al. (2023) indicated that students’ satisfaction
with online and face-to-face instruction varies, with some
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students preferring the flexibility of online learning and others
favoring direct interaction in traditional classrooms. This
finding reinforces the notion that, while performance out-
comes may be comparable, individual preferences signifi-
cantly influence perceived satisfaction.

Recent studies indicate that students’ perceptions of online
learning are generally positive, particularly regarding the
flexibility and accessibility it offers [8, 23, 28]. However, key
factors such as social interaction, instructor presence, and
course design continued to significantly influence student
satisfaction and engagement. For instance, students who
perceive a strong instructor presence and receive timely
feedback tend to report higher motivation and improved
learning outcomes [22]. Additionally, well-structured course
designs incorporating interactive elements such as discussion

forums, group projects, and multimedia resources enhance
student engagement and mitigate feelings of isolation [33].
While online learning provides flexibility, addressing these
factors remains essential to ensure a high-quality educational
experience.

Some researchers have used correlational studies to ex-
amine the relationships between learner characteristics, online
learning environments, and overall satisfaction [17, 28]. Their
findings suggested that prior experience with digital tools,
social interaction quality, and learning styles influence student
satisfaction. Notably, individuals with prior experience and
training in technology-related fields reported higher comfort
and satisfaction levels in online learning environments.
However, challenges persist regarding the effective imple-
mentation of online teaching and learning methodologies.

Table 1. Key Considerations for Implementing Online Learning in PETE and APE Programs.

Year Authors Topic

1999 Smith et al. Effgctlveness_ of t_radltlonal mstructl_onal methods
delivered online in teacher preparation.

2000 Johnson et al. Comparison of online graduate course vs. traditional
face-to-face course.

2000 Maki et al. Un?lergraduate psychology students’ performance in
online vs. face-to-face courses.

2002 Allen et al. Metfa-_analysm on student satisfaction with online vs.
traditional learning.

2003 Derrik U_se of email, _Internet, and web-based courses in
higher education.

2003 Aragon Cost-gffe(_:tlveness_ of online modules for rapidly
evolving information.

2004 Shank & Sitze Definition and benefits of online learning; flexibility
and access.

2004 Bartley & Golek Online education in global academic and business
contexts.

2009 Means et al. Meta-analysis on _effectlveness of online vs.
face-to-face learning.

Ngampornchai & . . .

2016 Adams Student perceptions of online learning.

2020 Xu & Jaggers Online learning as a viable alternative.

2021 Means & Neisler Online learning trends in higher education.

2021 Allen & Seaman inlne enrollment in U.S. postsecondary institu-
tions.

2021 Nakhoda et al. Student perceptions of online learning effectiveness.

2021 Baber Flexibility and accessibility of online learning.

235

Key Findings
No significant differences in outcomes; online
discussions fostered greater participation.

No significant differences in learning experiences,
interactions, or outcomes.

Online students acquired more content
knowledge, performed better, and reported less
computer anxiety.

Slight preference for traditional formats, but
minimal satisfaction differences.

Technology became a core instructional method.
Online modules were more cost-effective than
in-person training.

Highlighted access, flexibility, faster delivery, and
cost savings.

Viewed online education as necessary in a global
economy.

Online learners performed slightly better; collab-
orative and instructor-led designs improved out-
comes.

Prior experience and digital literacy influenced
satisfaction and comfort.

Recognized as a valid option or supplement to
traditional instruction.

Institutions increasingly recognized online learn-
ing as legitimate.

Over 50% of students took at least one online
course annually.

About 60% perceived online learning as effective.

Students appreciated flexibility and accessibility.
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Year Authors Topic

2021 Kim & Kim Learqer characteristics and satisfaction in online
learning.

2022 Seaman et al. Report on online learning trends during COVID-19.

2022 Q;;Baadanl & Ab- Medical students’ transition from on-site to online.
Systematic review of online learning effectiveness

2023 Zhang & Chen during COVID-19.

2023 Batool et al. Comparison of online and traditional instruction.

2023 Ratten Impact of course design on student engagement.

2024 Li & Wang Instructor presence and feedback in online learning.

4. Conclusion

These findings underscore the effectiveness of online in-
struction in teacher preparation programs, particularly when
traditional teaching methods are adapted for digital platforms.
Increased participation in online discussions suggests that
such formats foster more inclusive and engaging learning
experiences. As educational institutions continue to integrate
online components into their curricula, it is essential to con-
sider strategies for optimizing these platforms to support
effective teaching and learning outcomes.

In summary, recent research indicates that online learning
can match or even surpass traditional on-site instruction in
terms of student performance. Student satisfaction varies
according to individual preferences and specific course im-
plementation. These studies highlight the importance of con-
sidering both performance outcomes and personal preferences
when designing and implementing online and on-site educa-
tional programs.

The findings show that online learning can be comparable
to face-to-face learning. Despite these benefits, questions
remain regarding the successful implementation of an online
learning environment. In light of these findings, several con-
siderations pertaining to the future of online programs have
emerged.

4.1. Creating and Implementing a Successful
Online Learning Environment

Curriculum and instruction. Learning is an interactive and
evolving process regardless of the setting. There are indica-
tions that online instruction can be as effective as other
methods, namely face-to-face instruction. Nonetheless, online
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Key Findings

Tech experience and learning style strongly in-
fluenced satisfaction.

Institutions rapidly expanded online offerings
during the pandemic.

Online cohort scored higher and reported higher
satisfaction.

Identified multiple factors influencing perfor-
mance in digital environments.

Both modes were equally effective; satisfaction
varied by preference.

Interactive and well-structured designs enhanced
participation and reduced isolation.

Strong instructor presence and timely feedback
improved motivation and outcomes.

instruction may not be suitable for courses that require a high
degree of student-instructor interaction [30]. The determining
factor is how the curriculum designer integrates sound
learning principles into the online learning environment [1].

Faculty support. Instructional programs that lead to degrees
are organized around substantive and coherent curricula. A
standard practice for online program instructors is to post a
detailed syllabus on a course website. Furthermore, the in-
structor should include a roadmap for the course, mainly his or
her expected outcomes [5, 6]. Faculty invest significant time in
course development, maintenance, and presentation, including
responding to emails, providing feedback, and managing dis-
cussion platforms. Given these demands, the university should
acknowledge and support faculty in these efforts.

Student support. Research indicates that online students
need technical knowledge and skills to successfully partici-
pate in online programs [14]. Institutions offering online
programs should provide the necessary training to students
before and during their participation in an online program.
Technical support should also be provided.

Successful online instructor. Even when an institution fol-
lows the best practices, the true impact of the learning experi-
ence relies heavily on online instructors [10, 31]. First, in-
structors should possess a broad array of life experiences and
academic credentials to provide students with real-life exam-
ples. Some of the better instructors were program adjunct pro-
fessors, consultants, or teachers. They were active practitioners
who brought a wealth of experience to the classroom, which
was especially helpful in providing tips on applying concepts to
the real world. Second, the instructor should demonstrate a
sense of openness, concern, flexibility, and sincerity.

Online instructors should gain first-hand experience with
online learning. Online instructors must develop new in-
structional skills (primarily related to the use of technology)
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and refine and augment existing skills (feedback, communi-
cation, innovation, courseware design, among others). Edu-
cational institutions can support instructors in new online
programs by providing training in technology integration,
instructional strategies, and teaching methods. Student Sup-
port Institutional addresses students’ needs related to their
academic success and provides the necessary help.

4.2. Direction to Infuse Disability Concept in
PETE Program via Online Supplement

Although many studies have reported admirable cost sav-
ings and comparable outcomes in online learning compared
with face-to-face instruction, universities continue to struggle
with making online learning truly effective [32]. This chal-
lenge is especially relevant for Physical Education Teacher
Education (PETE) and Adapted Physical Education (APE),
where experiential learning, skill demonstration, and inclu-
sive practice are central. To improve effectiveness, it is critical
to understand how to integrate the essential characteristics of
PETE and APE into online environments.

Understanding the content area. Online supplements are
most effective when they are intentionally aligned with course
content to extend and reinforce in-class learning. For instance,
modules that focus on locomotor and object control skills can
provide specific guidance on modifying equipment and
strategies for students with disabilities. Similarly, when cov-
ering classroom and behavior management, online materials
can enrich instruction through practical examples such as
picture schedules, reward systems, and token economies de-
signed for diverse learners. These resources deepen students’
understanding and ensure that content delivery is directly
applicable to inclusive teaching practices.

Facilitate discussion not only online but also face-to-face.
Limited interaction between faculty and students is one of the
main challenges in online learning. To overcome this, in-
structors can adopt interactive strategies such as online chats,
discussion boards, and conference calls that complement
in-person learning. At the same time, structured opportunities
for students to ask questions during face-to-face sessions can
strengthen engagement. By blending these approaches, in-
structors create a supportive and dynamic learning environ-
ment that bridges the virtual and in-person divide, encourag-
ing student participation and deeper comprehension.

Give hands-on experiences. Effective PETE and APE in-
struction requires balancing indirect learning activities with
direct, experiential opportunities. Online education can pro-
vide articles, reflective activities, and video-based analysis to
build conceptual knowledge, but it must also integrate prac-
tical experiences such as laboratory work, practicum obser-
vations, and adaptive sport simulations. These hands-on op-
portunities ensure that students move beyond theory, devel-
oping the applied skills necessary to succeed in real-world
teaching contexts.

To ensure successful implementation, faculty should assess
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student readiness through surveys that explore career goals
and familiarity with online learning, and pilot-test courses to
refine content and delivery. While traditional programs will
likely persist, the integration of online components is re-
shaping teacher preparation, yet few studies have examined
this shift in PETE and APE. Future research should focus on
developing and testing online modules that not only deliver
content but also create meaningful, practical experiences that
prepare both pre-service and in-service teachers for inclusive,
innovative practice.

To further ensure successful implementation, faculty
should assess student readiness through surveys that examine
career goals and familiarity with online learning. Pilot-testing
courses and refining delivery strategies based on feedback are
essential steps for building effective and sustainable programs.
While traditional PETE and APE programs will likely con-
tinue to play a dominant role [33], online education is in-
creasingly reshaping teacher preparation. Many institutions
now supplement in-person instruction with online coursework
(Al-Baadani & Abbas, 2022), yet few studies have directly
examined this shift in PETE and APE. Future research should
prioritize the development of specialized online modules that
combine content mastery with practical experiences to pre-
pare both pre-service and in-service teachers for inclusive and
innovative practice.

Traditional programs will probably never disappear, but the
learning process will change [33]. Many institutions use
online courses as a component of their programs but still
require students to complete part of their coursework in resi-
dence (Al-Baadani and Abbas, 2022). However, few studies
have used online courses on the PETE and APE in higher
education. Online education has the potential for the future
training of in-service teachers to introduce new laws, teaching
strategies, and equipment. Future studies should focus on
developing modules specifically designed for PE and APE
that not only enhance the understanding of the content but also
provide rich experiences for pre-service and in-service
PE/APE teachers.

Abbreviations

GPE  General Physical Education
PETE Physical Education Teacher Education
APE  Adapted Physical Education
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