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Web-based learning enhances flexibility, accessibility, and digital competence in teacher education,
making it a critical component of contemporary teaching practices. Technology integration presents
unique challenges and opportunities in fields like physical education, where both theoretical
knowledge and practical skills are crucial. This study aims to evaluate the impact of a web-based
learning approach on preservice physical education teachers’ academic knowledge, professional
practice success, and knowledge retention.

A quasi-experimental, control-group, posttest-only design was adopted. Fifty-nine preservice
physical education teachers were assigned to an experimental group (n = 30; web-based learning)
and a control group (n = 29; traditional). Data collection tools included an academic knowledge
exam, a knowledge retention exam administered 12 months later, and a professional practice
competency form. Analyses were conducted using frequentist and Bayesian repeated-measures
ANOVA supported by effect size calculations.

The web-based learning group achieved significantly higher academic knowledge scores than the
control group (p = 0.01, ES = 1.08). Repeated-measures ANOVA revealed statistical significance
for time (p = 0.001, n%p = 0.33) and for the group * time interaction (p = 0.04, n?p = 0.05). Bayesian
analyses supported these findings, showing strong evidence for time effects (BFincl > 1.0 x 108)
and moderate evidence for an interaction (BFincl = 6.80). No significant differences were found
in professional practice (p = 0.07) or knowledge retention (p = 1.00). Knowledge scores decreased
significantly in the web-based learning group on the retention test (p = 0.01, ES = 1.17).
Web-based learning significantly improves academic achievement but has limited effects on
professional practice skills and long-term retention. Enhancing web-based learning platforms with
interactive feedback, spaced repetition, and simulation-based practice can maximize both cognitive
gains and practical skill development.

preservice teachers, higher education innovation, digital pedagogy, teacher education, technology-

enhanced learning

Introduction

The rapid digitalization of education has
transformed how teachers acquire and deliver
knowledge, promoting new pedagogical models
that emphasize interactivity, accessibility, and
technological integration. In this evolving
landscape, web-based learning environments have
become essential for developing the professional
competence of future educators. For physical
education teachers in particular, this shift presents
complex challenges, as their training must balance
the acquisition of theoretical understanding with
the development of practical, performance-based
skills that are traditionally taught through direct,
hands-on experience.

In this context, the rapid digitalization of
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society necessitates lifelong learning to adapt to
evolving technologies. Consequently, integrating
technology into education enhances participation
and accessibility by providing students with a
more effective learning environment [1]. In higher
education, technology-based approaches can
support learning environments due to students’
strong interest in technology. These approaches
improve the quality of education, facilitate access
to learning, and offer personalized educational
experiences [2]. Additionally, technology-based
methods simplify the monitoring of student
progress and enable educators to implement a
more effective feedback process [3]. One of these
approaches, web-based learning, addresses the
evolving educational needs of countries and
prepares students for the future by providing
innovative educational strategies [4]. Furthermore,
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this approach, which has gained significance in
teacher education, enhances the professional
development of teacher candidates and improves
their pedagogical knowledge and skills [5]. It also
facilitates the adaptation of teacher candidates to
technology and fosters the development of their
digital skills [6]. The web-based learning approach
empowers teacher candidates to utilize digital
tools more effectively while complementing and
supporting traditional teaching methods [7].

While the web-based learning approach is
favored by researchers across various disciplines
[8], one notable field of application is physical
education and sports teaching [9]. Physical
education and sports teachers must possess specific
competencies to support students’ physical and
social development, promote healthy lifestyle
habits, and foster engagement in sports [10].
These competencies are developed through key
components such as subject knowledge, pedagogical
skills, and classroom management, which are
cultivated in teacher training programs [11]. The
integration of technology-based approaches into
physical education teacher education (PETE)
programs serves as an effective tool for developing
the competencies required by teacher candidates
and enhances their professional growth [12].

Indisciplinesthatencompassboththeoreticaland
practical components, such as physical education,
the integration of technology-based approaches has
the potential to enhance the educational process
and improve the learning experience. A review of the
literature shows that studies focusing on web-based
learning approaches for physical education teacher
candidates are limited in both scope and depth
[13]. It is important to share more research-based
experiences regarding the integration of technology
into Physical Education Teacher Education (PETE)
programs. In particular, transferring these teaching
and learning experiences into the professional
practices of preservice physical education teachersis
of great significance [14]. In this context, the present
research aims to contribute to the literature and to
the educational processes of teacher candidates
within technology-based learning environments.

The effective integration of technology into
educational environments is directly linked
to teachers’ positive attitudes, professional
competence, and perceptions of self-efficacy [15].
In this context, web-based learning approaches
in teacher education programs offer significant
opportunities to enhance the academic success of
teacher candidates, foster critical thinking skills,
and strengthen their pedagogical competence.
Specifically, the combination of Web 2.0 tools
with problem-based learning methods increases
active participation and the sense of responsibility
for learning among teacher candidates, thereby
making teaching processes more effective [16].
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However, for these technologies to be successfully
adopted, faculty members must possess high
levels of technological competence, and sufficient
institutional support must be ensured [17].

Studies have shown that web-based learning
activities enhance teacher candidates’ academic
success, technology use, and professional
competence development. For instance, one study
found that teaching programs supported by virtual
reality and Google Classroom improved both
academic performance and the inclination to use
information technologies among teacher candidates.
Over the six-week period, a significant increase
in the candidates’ tendency to use information
technologies was observed in the post-test results
(p < 0.05) [18]. These findings indicate that virtual
reality-supported teaching effectively strengthens
candidates’ ability to use technology in their
future professional practices. Moreover, web-based
platforms contribute to the development of teacher
candidates’ pedagogical competence by offering
context-oriented professional development [19].

Technology-based distance education courses
implemented during the COVID-19 pandemic
have shown that preservice teachers significantly
improved their Technological Pedagogical Content
Knowledge (TPACK) and highlighted the critical
role of Technological Knowledge (TK) in creating
effective learning environments [20]. Furthermore,
a study conducted in Saudi Arabia found that web-
based platforms such as Google Classroom enhanced
instructional design competencies and contributed to
the professional development of preservice teachers
by promoting cognitive (p < 0.05), behavioral (p <
0.05), and social participation (p < 0.05) [21].

Studies conducted on physical education
teacher candidates generally provide theoretical
frameworks for the wuse of technology in
education and vyield significant findings related
to PETE processes [5, 14, 22]. For instance, the
Technological Pedagogical Content Knowledge
framework proposes a four-stage model to assist
teacher candidates in integrating technology
into their professional practice [5]. Additionally,
sequential behavior analyses have examined the
effects of technology use in teaching environments
[23]. Blended learning models have introduced
compatible approaches for the integrated delivery
of theoretical and practical components [14]. In
response to the COVID-19 pandemic, there has
been a surge in studies focusing on online teaching
and learning processes, evaluating the impacts of
mentoring, digital portfolios, and multi-system
interactions on teaching practices [22]. However,
most web-based or technology-based educational
applications for teacher candidates are based on
literature reviews, with a clear lack of experimental
studies that could directly contribute to teacher
education processes [24].
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Analysis of research findings has shown that
technology-based learning approaches contribute to
the professional growth, academic performance, and
technological competence of preservice teachers.
Researchers note that the integration of digital
tools into teacher education supports pedagogical
effectiveness and student engagement, particularly
when theoretical and practical components are
combined. However, the relationship between web-
based learning, professional practice, and long-term
knowledge retention in physical education teacher
education remains insufficiently clarified. Further
examination of this relationship may help refine
digital learning environments that enhance the
academic and professional competencies of future
teachers.

Building on these considerations, technology
needs to be integrated into PETE programs, and it
is essential for teacher candidates to use technology
effectively in their learning processes and to transfer
the knowledge and skills they acquire to their
professional practice. Therefore, the present study
aims to evaluate the effect of a web-based learning
approach on the academic knowledge, professional
practice success, and knowledge retention of
physical education teacher candidates compared
with traditional learning methods.

The study is based on the hypothesis that a
web-based learning approach leads to higher
academic knowledge and professional competence
and promotes better knowledge retention among
preservice physical education teachers compared
with traditional learning approaches.

Materials and Methods

Participants

In this study, the purposive sampling method
was used as a subset of the convenience sampling
strategy to form the study group [25]. This method
allows the selection of participants with specific
knowledge or experience appropriate to the research
objectives [26]. The research group consisted of 29
preservice teachers who took the physical education
and sports teaching course during the 2021-2022
fall semester (control group) and 30 preservice
teachers who took the same course during the
2022-2023 fall semester (experimental group). The
inclusion criteria were being a third-year student
in the PETE program and active participation in
the course. The exclusion criteria included being
enrolled in another department, not having taken
the course, failing due to absenteeism, or being a
pedagogical formation student.

The sample size was determined using the
G*Power program, taking into account the results
of previous studies [9, 27]. The power analysis,
which assumed a moderate effect size for web-
based learning (effect size = 0.80, a = 0.05, B = 0.80),
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indicated that the minimum required sample size
was 52. Consequently, atotal of 59 teacher candidates
from Burdur Mehmet Akif Ersoy University, Faculty
of Sports Sciences participated in the study.

Ethical Consideration

This study was approved by the Ethics Committee
of Burdur Mehmet Akif Ersoy University (Doc.
Number: 2022/840). Before data collection, all
participants were informed about the purpose,
procedures, and voluntary nature of the research.
Written informed consent was obtained from each
participant in accordance with ethical guidelines.
All data were collected anonymously and treated
confidentially to protect the privacy and rights of the
participants throughout the research process.

Research Design

The design of this study was informed by prior
research utilizing a web-based learning approach.
The study employed a quasi-experimental posttest-
only control group design. The findings are
reported in accordance with the criteria outlined
in the Transparent Reporting of Evaluations
with Nonrandomized Designs (TREND) checklist.
Access to the study documents is available through
the Open Science Framework (OSF) repository
(https://osf.io/6h2rc/).

In this study, data collection was carried out
within a 14-week physical education teacher
education program, structured around Mosston and
Ashworth’s spectrum of teaching styles [28]. Both the
experimental and control groups followed identical
weekly content and objectives. While the control
group received traditional face-to-face instruction,
the experimental group was supported by aweb-based
learning platform (BESWEB). The education process
began with six weeks of theoretical instruction,
where prospective teachers were introduced to
various teaching styles and pedagogical principles
by an experienced academic. This phase concluded
with a scholarly knowledge exam to assess their
understanding of the course content.

The following eight weeks focused on practical
training, where teacher candidates applied selected
teaching styles in planning and delivering lessons in
sports such as volleyball, basketball, and gymnastics.
Teaching styles were randomly assigned, and students
designed lesson plans accordingly. The experimental
group used BESWEB throughout this process to
access learning materials, submit assignments, and
receive instructor feedback. Candidates also uploaded
their lesson plans and instructional videos to the
platform. The development of professional teaching
competencies was evaluated using the Competency
Form for Prospective Physical Education Teachers,
and comprehensive feedback was provided at the
end of the program. This blended approach aimed
to integrate theoretical knowledge with practical
experience, supported by interactive and accessible
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digital tools. The overall experimental procedures
and data collection process are illustrated in Figure 1.

Data Collection Tools

In this research, a web-based learning platform
was developed specifically for physical education
teacher candidates. The system was built using
the Laravel framework with PHP for backend
development and HTML, CSS, JavaScript, and
Laravel Livewire for the frontend. MySQL was used
for database management. The platform allows
users to share educational materials, assign and
collect homework, and monitor student engagement
through activity reports. It was designed with a
responsive layout to support mobile access and
included security protocols such as HTTPS and
encrypted passwords.

The development process lasted approximately
three months. Version control was maintained via
GitHub, and PHPStorm was used as the primary
integrated development environment (IDE). After
functional testing and feedback from teacher
candidates, the final version of the platform was
deployed. Performance optimization was achieved
using Laravel’s route and view caching features.
The system was hosted on Turhost, and user access
was managed manually by the development team
through individual registration.

According to the teaching style spectrum
developed by Mosston and Ashworth, the researchers
prepared ten multiple-choice questions, four fill-
in-the-blank questions, and four scenario-based
writing questions. In developing these questions,
they ensured alignment with the course learning
outcomes and the distribution of teaching methods.
The total score for the exam was set at 100 points,
and it was administered in a classroom environment
under controlled conditions, with a duration of
20 minutes. The wording of the questions in the
academic knowledge exam was revised to meet the
specified requirements, and a knowledge retention
exam was conducted 12 months later.
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Determination of the experimental group

The Competency Form for Prospective Physical
Education Teachers was used to assess professional
practice performance [29]. This form consists of four
sub-dimensions designed to evaluate the teaching
competencies of prospective teachers. These sub-
dimensions include preparation, introduction,
learning-teaching activities, and evaluation—end-
of-course stages. A total of 25 items were used to
measure these sub-dimensions, and the form was
structured as a five-point Likert scale. The minimum
possible score on the form was 25, and the maximum
was 125. The reliability of the Competency Form
for Prospective Physical Education Teachers was
assessed using Cronbach’s alpha coefficient, and
the analysis indicated high internal consistency (a
=0.99) [29].

Statistical Analysis

In this study, the data were analyzed using
descriptive statistics. An intent-to-treat (ITT)
approach was applied to handle missing data within
the dataset. The randomness of missing data was
assessed using the Missing Completely at Random
(MCAR) test, and missing values were imputed
with the hot deck imputation technique [30]. The
normality of data distribution was evaluated through
skewness and kurtosis values, with normality
assumed for dependent variables exhibiting values
between +2 and -2 [31].

A two-way repeated-measures ANOVA (3 time
points x 2 groups) was conducted to compare
the effects of web-based and traditional learning
methods. The homogeneity of variances was tested
using Levene’s test, while Mauchly’s test was
employed to assess the sphericity assumption. When
sphericity was violated, the Greenhouse-Geisser
correction was applied. Effect sizes for the ANOVA
were calculated using partial eta squared, with the
following reference values [32]: 0.01 = small, 0.06 =
moderate, and 0.14 = large.

Post hoc tests were conducted for pairwise
comparisons if the main effect of time or the group
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Figure 1. Experimental procedures and data collection process of the study.
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x time interaction was statistically significant.
Cohen’s d was used to calculate effect sizes in the
post hoc tests, interpreted as follows [32]: trivial
(<0.20), small (0.20-0.59), moderate (0.60-1.19),
large (1.20-1.99), and very large (>2.00).

In this study, in addition to frequentist statistics,
a repeated-measures ANOVA was also conducted
using Bayesian statistics. The Bayes factor for
inclusion in the model comparison (BF c,) was
used to evaluate the contribution of variables to the
model. A BF_ c, value equal to or greater than 1 was
interpreted as supporting the alternative hypothesis
(H1), whereas values below 1 indicated evidence
for the null hypothesis (Ho). The interpretation of
BF_c, followed these reference ranges: extreme
evidence (BF, c, > 100), very strong evidence (30-
100), strong evidence (10-30), moderate evidence
(3-10), anecdotal evidence (1-3), weak evidence
(0.3-1), moderate evidence for H, (0.1-0.3), strong
evidence for H, (0.03-0.1), very strong evidence
for Hy (0.001-0.03), and extreme evidence for H,
(<0.001). All statistical analyses were performed
using the JASP software program (version 0.19.1.1,
Amsterdam, Netherlands), with the significance
level for frequentist statistics set at a = 0.05.

Results

The normality distribution analyses revealed
that all three time-based dependent variables
met the normality assumption. The results of the
normality tests are presented in Table 1.

The results of the frequentist repeated-measures
ANOVA indicated that the assumption of sphericity
was violated. Based on the Greenhouse-Geisser

correction, the main effect of time was statistically
significant (F = 27.50, df = 2, p = 0.001, np = 0.325).
Moreover, the group x time interaction was also
statistically significant (F = 27.50, df = 2, p = 0.04,
n%p = 0.05). These findings indicate that, in addition
to the effect of time, the learning approach used
influenced students’ learning levels. The results
of the Bayesian repeated-measures ANOVA also
supported these outcomes. The BF_ c, for the main
effect of time provided extreme evidence in favor of
the alternative hypothesis (BF, c, = 1.339 x 10°). In
addition, the BF_ c, for the group x time interaction
showed moderate evidence in favor of the alternative
hypothesis (BF_ ¢, = 6.799).

Post hoc pairwise comparisons revealed that the
experimental group had a statistically significantly
higher academic knowledge exam score than the
control group (mean difference = 18.26,t =4.53,p =
0.01, ES = 1.08). However, there were no statistically
significant differences between the experimental
and control groups in application success (mean
difference = 10.41, t = 2.56, p = 0.07, ES = 0.61) or in
the knowledge retention exam (mean difference =
4.12,t=0.82,p=1.00, ES = 0.24).

In intragroup comparisons, a statistically
significant difference was found between the
academic knowledge exam and the knowledge
retention exam in the experimental group (mean
difference = 19.86, t = 5.38, p = 0.01, ES = 1.17).
In contrast, there was no statistically significant
difference between these exams in the control
group (mean difference =5.72,t=1.52,p=0.53,ES =
0.34). Details of the analysis are presented in Tables
2 and 3.

Table 1. Results of normality assumption for dependent variables.

Academic knowledge

Knowledge retention Professional practice

Normality exam exam score
assumption

EG CG EG CG EG CG
Skewness -0.456  0.184 -0.230 -0.118 -0.578 -1.472
Kurtosis -0.162 -0.558 -0.459 -1.263 -0.145 1.987

Note. EG: Experimental group; CG: Control group; ES: Effect size of Cohen’d.

Table 2. Descriptive statistics for the dependent variables of the study.

Descriptive statistics

Frequentist RM-ANOVA

Bayesian RM-ANOVA

Variables Experimental  Control Main effect CTOUP X time . . ofr . Groupx time

/Groups Group (n =30) Group (n=29) —3a1uee (?ZCS) interaction (BéIITincel) €ct interaction
Mean=SD MeanSD b p-value (ES) (Bfincl)

Academic 75.33+12.72  57.06+ 17.88

knowledge exam

Professional 78.00+13.03  67.58+17.81  0.001(0.325) 0.04(0.059)  1.339 x 10° 6.799

practlce score

Knowledge 55.46+16.42  51.34%21.77

retention exam

Note. ES: Effect size; RM: Repeated measures
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Table 3. Post-hoc analysis groups based on dependent variables.

Dependent

Mean

Group Dependent variables Group variables Difference p-value ES

EG Academic knowledge exam  CG Academic 18.26 453 0.01 1.08
knowledge exam

EG Academic knowledge exam  EG Knowledge 19.86 538 0.0l 1.17
retention exam

CG Academic knowledge exam CG Knowl.e dge 5.72 1.52 0.53 0.34
retention exam

EG Professional practice score  CG Profe§ sional 1041 2.56 0.07 0.61
practice score

EG Knowledge retention exam CG Knowledge 4.12 0.82 1.00 0.24

retention exam

Note. EG: Experimental group; CG: Control group; ES: Effect size of Cohen’d.

Discussion

This study aimed to evaluate the effects of a web-
based learning approach on the academic knowledge
levels, professional practice success, and knowledge
retention of physical education teacher candidates
compared with traditional learning methods. The
findings demonstrated that both time and the
interaction between group and time had statistically
significant effects on the dependent variables (F =
27.50, df = 2, p = 0.001, n?p = 0.325; F = 27.50, df =
2, p = 0.04, n2p = 0.05). These results suggest that
learning outcomes varied not only over time but
also according to the type of instructional approach
applied. The web-based learning group showed
higher academic achievement compared to the
traditional group, while differences in professional
practice success and knowledge retention were
less pronounced. Overall, the findings indicate
that integrating web-based learning into physical
education teacher education can enhance academic
knowledge acquisition but may have limited
influence on practical skill development and long-
term retention.

Post hoc analyses revealed that the academic
knowledge levels of the experimental group
students who received instruction through the
web-based learning approach were statistically
significantly higher than those of the control group.
This finding can be explained by the fact that web-
based learning provides a more individualized
learning environment and encourages active
student participation. Researchers have reported
that web-based learning environments enhance
academic  achievement through interactive
communication and access to diverse resources [33].
A qualitative study also showed that technology-
based approaches in physical education teacher
education promote academic learning [14].

Furthermore, web-based learning may have
positively influenced preservice teachers’ attitudes
toward the course, thereby contributing to their
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academic knowledge levels. Previous studies have
indicated that web-based learning environments
increase student satisfaction and foster positive
attitudes toward learning, which, in turn, enhance
academic competence [34]. As teacher candidates’
pedagogical knowledge develops, they better
recognize the role of technology in learning
environments and are more capable of integrating it
effectively into educational processes [35]. Overall,
the present results are consistent with existing
research demonstrating that web-based learning
improves academic knowledge levels among teacher
candidates [18, 36].

Although the web-based learning approach
improved students’ academic knowledge levels,
post hoc analyses showed no statistically significant
differences between the experimental and control
groups in professional practice success. While web-
based learning can positively influence academic
performance through instant feedback and
individualized learning environments [2], it may
not have the same impact on practical professional
activities. This limitation can be attributed to the
absence of real-time feedback, reduced motivation,
and insufficient support for the development of
practical skills in digital learning environments.
Previous research has reported that poor system
configuration and technical issues in online settings
can negatively affect students’ motivation [37].

Studies have shown that real-time feedback in
face-to-face learning environments plays a crucial
role in the learning process, and direct educator—
student interaction, especially in professional
practice contexts, enhances the effectiveness of skill
acquisition [38]. Additionally, feedback provided in
digital settings is often perceived as less accessible
or more difficult to interpret by students [39].
Researchers have also emphasized that structured
and immediate feedback in traditional classroom
settings has a stronger influence on student
engagement and the development of practical
application skills [40]. Similarly, online learning
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platforms have been found to limit the development
of hands-on skills due to the absence of instant
feedback [41]. Therefore, several studies have
suggested that interactive feedback mechanisms
should be further developed to enhance the
effectiveness of digital learning platforms in
improving professional practice success [41, 42].

The present findings are consistent with
evidence from other disciplines, indicating that web-
supported learning approaches may be less effective
for practical skill development [43]. Overall, the
literature suggests that to increase the effectiveness
of web-based learning environments, they should
focus not only on academic knowledge transfer
but also on building systems that foster student
interaction and provide timely, structured feedback.

Post hoc analyses revealed no statistically
significant differences in knowledge retention levels
between the experimental and control groups. This
outcome may be related to the frequency with which
students revisited the material. A previous study
reported that repeated online training can sustain
knowledge retention for up to two years [45]. The
absence of follow-up or repetition of the acquired
knowledge after the experimental phase may have
adversely affected retention. Researchers have
emphasized that reviewing information at regular and
frequent intervals improves memory performance
and long-term knowledge retention [45].

Taken together, the findings of this study provide
valuable insight into how web-based learning
contributes to teacher education by strengthening
cognitive outcomes while revealing its limitations
in fostering practical and long-term learning.
The results highlight the multifaceted nature of
teaching competencies, which depend not only on
technological resources but also on interaction,
feedback quality, and sustained engagement. These
observations underline the need for balanced
instructional models that combine digital flexibility
with experiential and feedback-driven components
to support the holistic professional growth of future
physical education teachers.

Limitations of the Study

This study has several limitations. First,
assessing the cognitive levels of teacher candidates
solely through academic knowledge and knowledge
retention tests restricted the scope of the evaluation.
In addition, professional practice success was

measured only through a structured evaluation
form. Finally, the study focused exclusively on
physical education and sports teacher candidates,
which limits the generalizability of the findings to
other disciplines.

Future research could employ a wider variety
of assessment tools to examine cognitive skills in
greater depth. To obtain a more comprehensive
understanding, these findings should be
complemented by qualitative data. Moreover,
conducting similar research with teacher candidates
from different academic fields would help enhance
the generalizability and applicability of the results.

Conclusions

The  web-supported learning  approach,
when integrated into traditional education and
training processes, may significantly enhance
students’ academic knowledge levels. However,
this approach appears to produce outcomes
comparable to traditional teaching methods
in terms of professional practice success and
knowledge retention. Future research could focus
on strengthening professional practice skills by
incorporating interactive simulations, virtual
classrooms, and augmented reality applications
into web-based learning environments. The impact
of web-supported learning on knowledge retention
could also be examined over shorter timeframes (e.g.,
1-6 months). The reliability of the current findings
may be confirmed across different disciplines by
replicating the study protocol, while exploring the
perspectives of prospective teachers could provide
valuable qualitative insights.

Acknowledgment

This article is based on the author’s master’s
thesis. The study was supported by TUBITAK (The
Scientific and Technological Research Council
of Tiirkiye) BIDEB 2211 - National Graduate
Scholarship Program, which provided funding during
the author’s master’s education, and by the Mehmet
Akif Ersoy University Scientific Research Projects
Commission under project number 0889-YL-23.

Conflict of Interest

The authors declare no conflict of interest related
to this study.

References

1. Lee J, Song HD, Hong AJ. Exploring Factors, and
Indicators for Measuring Students’ Sustainable
Engagementine-Learning.Sustainability,2019;11(4):
985. https://doi.org/10.3390/su11040985

2. Haviz M, Maris IM, Azis D, Helmita R. An
investigation into science motivation, technology

379

acceptance, and satisfaction intention during the
transition to E-learning of prospective biology
teachers. Cogent Education, 2024;11(1): 2393065.
https://doi.org/10.1080/2331186X.2024.2393065

3. Wang SL, Wu PY. The role of feedback and
self-efficacy on web-based learning: The
social cognitive perspective. Computers



PHYSICAL
/)() ( EDUCATION

OF STUDENTS

& Education, 2008;51(4): 1589-1598.
https://doi.org/10.1016/j.compedu.2008.03.004

4. Sawiji H. Determining factors influencing
teachers’ intention to use web-based e-learning
platforms in vocational secondary schools in
Indonesia. Cogent Education, 2024;11(1): 2355830.
https://doi.org/10.1080/2331186X.2024.2355830

5. Gawrisch DP, Richards KAR, Killian CM.
Integrating Technology in Physical Education
Teacher Education: A Socialization
Perspective. Quest, 2020;72(3): 260-2717.
https://doi.org/10.1080/00336297.2019.1685554

6. Polly D, Mims C, Shepherd CE, Inan F. Evidence
of impact: Transforming teacher education
with preparing tomorrow’s teachers to teach
with technology (PT3) grants. Teaching and
Teacher  Education, 2010;26(4): 863-870.
https://doi.org/10.1016/j.tate.2009.10.024

7. Banas JR, York CS. Authentic learning exercises
as a means to influence preservice teachers’
technology integration self-efficacy and
intentions to integrate technology. Australasian
Journal of Educational Technology, 2014;30(6).
https://doi.org/10.14742/ajet.362

8. Kiiglikaydin MA, Ulum H. The effects of Web
2.0 supported environmental education on self-
efficacy belief regarding environmental education
and environmental awareness. Education and
Information Technologies, 2023;28(11): 14529-
14551. https://doi.org/10.1007/s10639-023-11783-9

9. Papastergiou M, Gerodimos V. Can learning of
basketball be enhanced through a web-based
multimediacourse? Anexperimental study.Education
and Information Technologies, 2013;18(3): 459-478.
https://doi.org/10.1007/s10639-012-9186-z

10. Siedentop D, Van der Mars H. Introduction to
Physical Education, Fitness, and Sport. New York:
McGraw-Hill; 2012.

11. Akhan NE, Kaymak B. Ogretmenlik Uygulamasinin
Ogretme Motivasyonu Ve Ogretmenlik Ozyeterlilik
Inanglarina Etkisi [The Effect of Teaching Practice
on Teaching Motivation and Teaching Self-Efficacy
Beliefs]. J Int Soc Res. 2021;14:563-73. (In Turkish).

12. Martinez-Rico G, Alberola-Albors M, Pérez-
Campos C, Gonzalez-Garcia R]. Physical Education
Teachers’ Perceived Digital Competences: Are
They Prepared for the Challenges of the New
Digital Age? Sustainability, 2021;14(1): 321.
https://doi.org/10.3390/su14010321

13. Murtagh EM, Calder6n A, Scanlon D,
MacPhail A. Online teaching and learning
in physical education teacher education: A
mixed studies review of literature. European
Physical Education Review, 2023;29(3): 369-388.
https://doi.org/10.1177/1356336X231155793

14. Calderén A, Scanlon D, MacPhail A, Moody

B. An integrated blended learning approach
for physical education teacher education
programmes: teacher educators’ and pre-

service teachers’ experiences. Physical Education
and Sport Pedagogy, 2021;26(6): 562-577.
https://doi.org/10.1080/17408989.2020.1823961

380

15. Christensen R, Knezek G. Self-Report Measures
and Findings for Information Technology
Attitudes and Competencies. In: Voogt ], Knezek
G (eds) International Handbook of Information
Technology in Primary and Secondary Education,
Boston, MA: Springer US; 2008. P. 349-365.
https://doi.org/10.1007/978-0-387-73315-9 21

16. Hursen C. The Effect of Problem-Based
Learning Method Supported by Web 2.0 Tools
on Academic Achievement and Critical Thinking
Skills in  Teacher Education. Technology,
Knowledge and Learning, 2021;26(3): 515-533.
https://doi.org/10.1007/s10758-020-09458-2

17. Soomro S, Bano A, Gulzar Y, Moses G.

Factors measuring the readiness of teacher
educators’ to wuse web 2.0 technologies.
Discover Sustainability, 2024;5(1): 501.

https://doi.org/10.1007/s43621-024-00752-y

18. Hursen C, Beyoglu D. The Effect of Geography
Teaching Curriculum Enriched with Virtual
Reality Applications on Teacher Candidates’
Interest for the Course, Achievement and the
Tendencies to Utilise Information Technologies.
Postmodern Openings, 2020;11(3): 73-94.
https://doi.org/10.18662/po/11.3/200

19. LedgerS,ErsozluZ,Fischetti].Preservice Teachers’
Confidence and Preferred Teaching Strategies
using TeachLivE ™ Virtual Learning Environment:
A Two-Step Cluster Analysis. EURASIA Journal of
Mathematics, Science and Technology Education,
2019;15(3). https://doi.org/10.29333/ejmste/102621

20. GreeneM,ChengSL,Dr.,National Taipei University
of Technology, Taiwan, scheng@ntut.edu.tw,
Jones M, Dr., Virginia Commonwealth University,
USA, joneswm2@vcu.edu. Preservice Teachers’
Technology Integration Knowledge Development in
an Online Technology-Based Course. International
Journal of Instruction, 2023;16(4): 385-404.
https://doi.org/10.29333/iji.2023.16423a

21. Gameil AA, Al-Abdullatif AM. Using Digital
Learning Platforms to Enhance the Instructional
Design Competencies and Learning Engagement of
Preservice Teachers. Education Sciences, 2023;13(4):
334. https://doi.org/10.3390/educsci1 3040334

22. Farias C, Ferniandez-Rio J, Martins ],
Ribeiro E, Teixeira J, Bessa C, et al. Multi-
System Influences on Physical Education
Preservice Teachers’” Teaching Practice in
Pandemic Times. Quest, 2023;75(4): 325-343.
https://doi.org/10.1080/00336297.2023.2189130

23. Sharpe T, Hawkins AH, Lounsbery M. Using
Technology to Study Human Interaction:
Practice and Implications of A Sequential
Behavior Approach. Quest. 2012;50(4):389-401.
https://doi.org/10.1080/00336297.1998.10484295

24. Silverman S. Technology and Physical
Education: Present, Possibilities, and
Potential Problems. Quest. 2012;49(3):306-14.

https://doi.org/10.1080/00336297.1997.10484246
25. Klar S, Leeper TJ. Identities and Intersectionality:

A Case for Purposive Sampling in SURVEY-EXPERIMENTAL

Research. In: Lavrakas P, Traugott M, Kennedy C,



® 2025
—~ 05

Holbrook A, De Leeuw E, West B (eds) Experimental

MethodsinSurveyResearch,1stednWiley;2019.p.419-

433. https://doi.org/10.1002/9781119083771.ch21
26. Coyne IT. Sampling in qualitative research.

Purposeful and theoretical sampling;
merging or clear boundaries? Journal of
Advanced Nursing, 1997;26(3): 623-630.

https://doi.org/10.1046/j.1365-2648.1997.t01-25-00999.x

27. Lee JE, Gao Z. Effects of the iPad and
mobile application-integrated physical
education on children’s physical activity
and psychosocial beliefs. Physical Education
and Sport Pedagogy, 2020;25(6): 567-584.
https://doi.org/10.1080/17408989.2020.1761953

28. Mosston M, Ashworth S. The Spectrum of Teaching
Styles. From Command to Discovery. White Plains
(NY): Longman; 1990.

29. Dalkiran O, Yillmaz EB, Baytur SN. Aday Beden
Egitimi Ogretmenlerinin Yeterliklerine Yonelik
Olglit Formu Geligtirme Calismasi [A Study to
Develop a Criterion Form for the Competencies of
Prospective Physical Education Teachers]. In: 20th
International Sport Sciences Congress. Antalya; 2021.
P. 402. (In Turkish).

30. Little RJA. A Test of Missing Completely at
Random for Multivariate Data with Missing
Values. Journal of the American Statistical
Association, 1988;83(404): 1198-1202.
https://doi.org/10.1080/01621459.1988.10478722

31. George D, Mallery P. SPSS for Windows Step By
Step: A Simple Guide and Reference. 17.0 Update.
Boston: Allyn & Bacon; 2010.

32. Hopkins WG, Marshall SW, Batterham AM,
Hanin J. Progressive Statistics for Studies in
Sports Medicine and Exercise Science. Medicine
& Science in Sports & Exercise, 2009;41(1): 3-12.
https://doi.org/10.1249/MSS.0b013e31818cb278

33. Vekli GS, Calik M. The Effect of Web-Based Biology
Learning Environment on Academic Performance:
A Meta-analysis Study. Journal of Science
Education and Technology, 2023;32(3): 365-378.
https://doi.org/10.1007/s10956-023-10033-4

34. Sharif Nia H, Mar6co ], She L, Khoshnavay
Fomani F, Rahmatpour P, Stepanovic Ilic I, et
al. Student satisfaction and academic efficacy
during online learning with the mediating effect
of student engagement: A multi-country study.
Luo H (ed.) PLOS ONE, 2023;18(10): e0285315.
https://doi.org/10.1371/journal.pone.0285315

35. Minicozzi LL. iPads and pre-service teaching:
exploring the use of iPads in k-2 classrooms.
The International Journal of Information and
Learning  Technology,  2018;35(3):  160-180.
https://doi.org/10.1108/1JILT-05-2017-0032

381

36. Tanucan JC, Wider W, Sofyan D. Predictors of
Filipino physical education teachers’ intentions
in the use of exercise as punishment. Pedagogy
of Physical Culture and Sports. 2023;27(4):289-96.
https://doi.org/10.15561/26649837.2023.0404

37. Selwyn N. Digital downsides: exploring
university  students’ negative engagements
with digital technology. Teaching in
Higher  Education,  2016;21(8): 1006-1021.
https://doi.org/10.1080/13562517.2016.1213229

38. Johnson CE, Weerasuria MP, Keating
JL. Effect of face-to-face verbal feedback
compared with no or alternative feedback on
the objective workplace task performance of
health professionals: a systematic review and
meta-analysis. BMJ Open, 2020;10(3): e030672.
https://doi.org/10.1136/bmjopen-2019-030672

39. Coman C, Tiru LG, Mesesan-Schmitz L, Stanciu
C, Bularca MC. Online Teaching and Learning in
Higher Education during the Coronavirus Pandemic:
Students’ Perspective. Sustainability, 2020;12(24):
10367. https://doi.org/10.3390/su122410367

40. Liu MW, Zhu Q, Yuan Y. The Role of the Face
Itself in the Face Effect: Sensitivity, Expressiveness,
and Anticipated Feedback in Individual
Compliance. Frontiers in Psychology, 2019;9: 2499.
https://doi.org/10.3389/fpsyg.2018.02499

41. Nanavaty S, Khunteta DrA. Early Prediction
of ‘At-Risk’ Learners on Virtual Platforms
using ODFs. Journal of Advanced Zoology, 2023;
https://doi.org/10.53555/jaz.v44i5.2972

42. Al-JundiW,Elsharif M, Anderson M, ChanP,Beard],
Nawaz S. A Randomized Controlled Trial to Compare
e-Feedback Versus “Standard” Face-to-Face Verbal
Feedback to Improve the Acquisition of Procedural
Skill. Journal of Surgical Education, 2017;74(3): 390-
397. https://doi.org/10.1016/j.jsurg.2016.11.011

43. Pereira ISP, Fernandes EL, Flores MA. Teacher
Education during the COVID-19 Lockdown: Insights
from a Formative Intervention Approach Involving
Online Feedback. Education Sciences, 2021;11(8):
400. https://doi.org/10.3390/educsci1 1080400

44. Gheshlagh RG, Ahsan M, Jafari M, Mahmoodi
H. Identifying the challenges of online
education from the perspective of University
of Medical Sciences Students in the COVID-19

pandemic: a  Q-methodology-based  study.
BMC  Medical Education, 2022;22(1): 895.
https://doi.org/10.1186/s12909-022-03980-w

45. Kerfoot BP. Learning Benefits of On-

Line Spaced Education Persist for 2 Years.
Journal of Urology, 2009;181(6): 2671-2673.
https://doi.org/10.1016/j.juro.2009.02.024

46. Chen H, Yang ]. Multiple Exposures Enhance
Both Item Memory and Contextual Memory Over
Time. Frontiers in Psychology, 2020;11: 565169.
https://doi.org/10.3389/fpsyg.2020.565169



PHYSICAL
/)() ( EDUCATION

OF STUDENTS

Information about the authors:

Seda Nur Uysal; https://orcid.org/0000-0003-2267-114X; sedanuruysal@mehmetakif.edu.tr; Department of
Sport Management, Faculty of Sport Sciences, Burdur Mehmet Akif Ersoy University; Burdur, Turkey.

Oguzhan Dalkiran; (Corresponding Author); https://orcid.org/0000-0001-9688-4573; odalkiran@
mehmetakif.edu.tr; Department of Physical Education and Sport, Faculty of Sport Sciences, Burdur Mehmet
Akif Ersoy University; Burdur, Turkey.

Cite this article as:

Uysal SN, Dalkiran O. Development of a web-based learning platform for preservice physical education
teachers: effects on academic achievement, professional practice and knowledge retention. Physical Education
of Students, 2025;29(5):373-382.

https://doi.org/10.15561/20755279.2025.0505

This is an Open Access article distributed under the terms of the Creative Commons Attribution License, which
permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited
http://creativecommons.org/licenses/by/4.0/deed.en

Received: 15.09.2025
Accepted: 17.10.2025; Published: 30.10.2025

382



