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Abstract: This study investigates student attitudes toward blended learning (BL)and flipped
classroom (FC) approaches in physical education, examining their potential contributions to achieving
United Nations Sustainable Development Goals (SDGs). Through a comprehensive survey of 200
university students, perceptions regarding flexibility, engagement, and educational value of
technology-enhanced physical education. Results indicate strong positive attitudes toward both
pedagogical approaches, with 78.5% of students agreeing that blended learning provides scheduling
flexibility and 83% believing flipped classrooms can be effectively applied to physical education.
These findings demonstrate significant alignment with SDG 3 (Good Health and Well- being] through
enhanced physical activity promotion, SDG 4 (Quality Education) via innovative inclusive pedagogy,
SDG 5 (Gender Equality) by providing equal access to physical education, SDG 10 (Reduced
Inequalities) through addressing digital divides, and SDG 17 (Partnerships for the Goals) by fostering
technology-education collaborations. The research contributes to the growing body of evidence
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Introduction

The integration of technology in physical education has emerged as presents opportunities to address these challenges while

a critical component in addressing global educational challenges
and contributing to the United Nations Sustainable Development
Goals (SDGs) [1]. As the world grapples with issues of educational
equity, health promotion, and sustainable development, innovative
pedagogical approaches such as blended learning (BL) and flipped
classroom (FC) methodologies offer promising solutions for
transforming physical education delivery [2].

Physical education plays a fundamental role in promoting lifelong
health and well-being, directly contributing to SDG 3: Good Health
and Well-being [3]. However, traditional physical education
approaches often face challenges related to accessibility,
engagement, and individual learning preferences [4]. The
emergence of blended learning and flipped classroom approaches

simultaneously advancing multiple SDG targets [5].

Blended learning, which combines face-to-face instruction with
online learning components, has demonstrated potential for
enhancing educational accessibility and quality, directly supporting
SDG 4: Quality Education [6]. In the context of physical education,
blended approaches can provide theoretical foundations through
digital platforms while maintaining essential practical components
through in-person activities [7]. This hybrid model addresses the
unique needs of diverse learners, contributing to SDG 10: Reduced
Inequalities by providing multiple pathways for learning and
engagement [8].

Similarly, flipped classroom methodologies, where students engage
with instructional content outside of class and apply knowledge
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during in-person sessions, offer opportunities for personalized
learning and enhanced student engagement [9]. In physical
education contexts, flipped approaches can provide students with
preparatory knowledge about movement techniques, safety
protocols, and theoretical foundations, allowing for more effective
use of practical class time [10].

The implementation of these technology-enhanced approaches also
contributes to SDG 5: Gender Equality by providing flexible
learning options that can accommodate diverse participation
preferences and reduce barriers that may disproportionately affect
certain student populations [11]. Furthermore, the collaborative
development and implementation of these approaches foster
partnerships  between educational institutions, technology
providers, and community organizations, supporting SDG 17:
Partnerships for the Goals [12].

Despite the potential benefits of blended learning and flipped
classroom approaches in physical education, limited research has
examined student attitudes toward these methodologies or their
alignment with sustainable development objectives [13].
Understanding student perceptions is crucial for successful
implementation and long-term sustainability of these innovative
approaches [14]. This study addresses this gap by investigating
student attitudes toward blended learning and flipped classroom
approaches in physical education while examining their potential
contributions to achieving multiple SDG targets.

Literature Review

Blended Learning in Physical Education and SDG
Alignment

The application of blended learning in physical education has
gained increasing attention as educators seek to enhance student
engagement and learning outcomes [15]. Research by Thompson et
al. [16] demonstrated that blended approaches in physical
education can improve student understanding of movement
principles while maintaining the essential practical components of
physical activity. This dual benefit directly supports SDG 3 by
promoting physical activity engagement and SDG 4 by enhancing
educational quality through innovative pedagogy.

Studies have shown that blended learning approaches can address
gender disparities in physical education participation [17]. Students
who were traditionally less engaged in conventional physical
education settings showed improved participation and confidence
when theoretical components were delivered through digital
platforms, allowing them to prepare adequately for practical
sessions [18]. This finding aligns with SDG 5 objectives of
ensuring equal access to quality education regardless of gender.

The flexibility inherent in blended learning models also contributes
to reducing educational inequalities, supporting SDG 10 targets
[19]. Students from diverse socioeconomic backgrounds benefited
from the asynchronous components of blended physical education,
allowing them to engage with content at their own pace and
according to their individual schedules and circumstances [20].

Flipped Classroom Methodologies and Sustainable
Development

Flipped classroom approaches in physical education have
demonstrated significant potential for enhancing student
engagement and learning outcomes [21]. Students who engaged
with instructional videos and theoretical content before practical

sessions showed improved performance and greater confidence in
executing physical skills [22]. This enhanced preparation
contributes to both educational quality (SDG 4) and health
promotion objectives (SDG 3).

The personalized learning opportunities provided by flipped
classroom approaches align with equity objectives outlined in
multiple SDGs [23]. Research by Anderson et al. [24]
demonstrated that students with different learning preferences and
abilities benefited from the opportunity to review instructional
content multiple times and at their own pace, reducing achievement
gaps and supporting inclusive education principles.

Partnership development is a key component of successful flipped
classroom implementation, contributing to SDG 17 objectives [25].
Studies have shown that effective flipped classroom programs in
physical education often involve collaborations between
educational institutions, technology providers, content developers,
and community organizations [26].

Student Attitudes and Implementation Success

Student attitudes toward innovative pedagogical approaches play a
crucial role in implementation success and long-term sustainability
[27]. Positive student attitudes toward technology-enhanced
learning were significant predictors of engagement and
achievement in blended physical education programs [28].
Understanding these attitudes is essential for developing effective
implementation strategies that support SDG targets.

Studies examining student preferences for blended and flipped
approaches have revealed important insights about factors that
influence acceptance and engagement [29]. Flexibility,
interactivity, and personalization are key factors that influence
student attitudes toward technology-enhanced physical education
approaches [30].

Methodology

Research Design

This study employed a quantitative survey research design to
investigate student attitudes toward blended learning and flipped
classroom approaches in physical education. The research was
guided by the theoretical framework of the Technology Acceptance
Model (TAM) and aligned with UN SDG indicators for education
and health promotion [31].

Participants

The study involved 200 university students enrolled in physical
education courses across three institutions. Participants ranged in
age from 18 to 24 years (M = 20.5, SD = 1.8), with 52%
identifying as female and 48% as male. All participants had
previous experience with traditional physical education instruction
and varying levels of exposure to technology-enhanced learning
approaches.

Instrumentation

Data were collected using a structured questionnaire designed to
assess student attitudes toward blended learning and flipped
classroom approaches in physical education. The instrument
included validated scales measuring perceived usefulness, ease of
use, flexibility, and engagement. Items were rated on a 5-point
Likert scale ranging from 1 (strongly disagree) to 5 (strongly
agree). The questionnaire demonstrated strong internal consistency
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(Cronbach's a = 0.89) and content validity as confirmed by expert
review [32].

Data Collection and Analysis

Data collection was conducted over six weeks following ethical
approval from institutional review boards. Participants completed
the survey online using a secure platform. Descriptive statistics
were calculated for all variables, and responses were analyzed
using SPSS. Percentage agreements were calculated by combining
"agree" and "strongly agree" responses, while percentage

disagreements combined “disagree” and “strongly disagree"
responses [33].

Results

Blended Learning Attitudes

Student attitudes toward blended learning in physical education
revealed generally positive perceptions across all measured
dimensions. The results demonstrate strong alignment with several
SDG targets, particularly those related to educational quality and
accessibility.

A
Blended Learning Attitudes % Agree/Strongly Agree & Dlsgg:;:;/rsegongly M .
ean
Flexibility in managing schedule

785 215 3.42 0.89

Interest in enrolling in BL PE courses
70.0 30.0 3.21 1.02

Comfort with online platforms for PE
75.5 245 3.35 0.95

Online components add value
68.5 315 3.18 1.10
BL keeps me more engaged vs. in-person

62.0 38.0 3.02 1.05

The highest agreement was observed for flexibility in managing
schedule (78.5%), indicating strong support for the accessibility
benefits of blended learning approaches. This finding directly
supports SDG 4 targets related to inclusive and equitable quality
education. Student comfort with online platforms for physical
education (75.5% agreement) suggests readiness for technology
integration, supporting both SDG 4 and SDG 17 objectives related
to technology partnerships in education.

Flipped Classroom Attitudes

Student attitudes toward flipped classroom approaches in physical
education demonstrated even stronger positive perceptions
compared to blended learning approaches, with implications for
multiple SDG targets.

0, 0, i
Flipped Classroom Attitudes % Agree/Strongly | % Dlsagree/Stroneg
Agree Disagree Mean sSD
FC can be effectively applied to PE

83.0 17.0 3.55 0.82

FC allows more interactive/hands-on learning
80.5 195 3.48 0.91

Pre-class videos improve in- class performance
735 26.5 3.30 1.02

FC encourages deeper engagement during class
77.0 23.0 3.40 0.97

FC allows learning at own pace
70.5 29.5 3.25 1.08
Satisfaction if BL is implemented

72.0 28.0 3.28 1.05
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The highest agreement was observed for the effectiveness of
flipped classroom application to physical education (83.0%),
indicating strong student confidence in this pedagogical approach.
The high agreement for interactive and hands-on learning
opportunities (80.5%) supports both SDG 3 objectives related to
health promotion through active engagement and SDG 4 targets for
quality education through innovative pedagogy.

Discussion

Contributions to SDG 3: Good Health and Well-
being

The results demonstrate significant potential for blended learning
and flipped classroom approaches to contribute to SDG 3 targets
related to health promotion and well-being. The high student
agreement  regarding interactive and hands-on learning
opportunities (80.5%) suggests that these approaches can enhance
physical activity engagement while maintaining educational quality
[34]. The flexibility provided by blended approaches (78.5%
agreement) can reduce barriers to participation in physical
education, potentially increasing overall physical activity levels
among diverse student populations.

The finding that 73.5% of students believe pre-class videos
improve in-class performance directly supports SDG 3.4 targets
related to promoting mental health and well-being through
enhanced self-efficacy and confidence in physical activities. By
providing opportunities for students to prepare adequately for
practical sessions, flipped classroom approaches can reduce
anxiety and increase participation among students who may
otherwise avoid physical activities.

Alignment with SDG 4: Quality Education

The strong positive attitudes toward both blended learning and
flipped classroom approaches provide evidence for their potential
to advance SDG 4 targets related to inclusive and equitable quality
education. The high agreement rates for effectiveness (83.0% for
flipped classrooms) and added value (68.5% for blended learning)
indicate student recognition of the educational benefits of these
innovative approaches.

The flexibility dimension, which received the highest agreement
rating (78.5%), directly supports SDG 4.5 targets related to
eliminating gender disparities and ensuring equal access to
education for wvulnerable populations. By providing multiple
pathways for learning and accommodating diverse schedules and
preferences, these approaches can reduce barriers that may
disproportionately affect certain student groups.

Supporting SDG 5: Gender Equality

The positive student attitudes toward flexible scheduling and
personalized learning opportunities have important implications for
SDG 5 objectives. Research has shown that traditional physical
education settings may inadvertently create barriers for certain
student populations, particularly those who may feel uncomfortable
in conventional competitive or performance-focused environments.
The high agreement rates for comfort with online platforms
(75.5%) and self-paced learning (70.5%) suggest that these
approaches can provide alternative pathways for engagement that
may be particularly beneficial for students who face gender-related
barriers in traditional physical education settings.

Reducing Inequalities: SDG 10 Implications

The flexibility and accessibility features of blended learning and
flipped classroom approaches, as evidenced by strong student
agreement, contribute to SDG 10 targets related to reducing
inequalities in education access and quality. The ability to access
instructional content online and learn at one's own pace (70.5%
agreement) can help address inequalities related to differing
technological ~ access, learning speeds, and individual
circumstances.

However, the implementation of these approaches must carefully
consider potential digital divide issues to ensure that technology-
enhanced approaches do not inadvertently increase inequalities.
The relatively lower agreement rates for some measures suggest
the need for careful implementation strategies that address
potential barriers to technology access and use.

Partnerships for Goals: SDG 17 Contributions

The successful implementation of blended learning and flipped
classroom approaches in physical education requires partnerships
between educational institutions, technology providers, content
developers, and community organizations, directly supporting SDG
17. The positive student attitudes observed in this study provide
evidence for the potential success of such partnerships and the
willingness of key stakeholders (students) to engage with
collaborative innovations.

The high comfort levels with online platforms (75.5% agreement)
suggest readiness for partnerships that involve technology
integration, while the strong agreement regarding effectiveness
(83.0% for flipped classrooms) indicates potential for sustainable
collaborative relationships between educational and technology
sectors.

Implications and Recommendations
Policy Implications

The findings have several important implications for educational
policy development aligned with SDG targets. The strong positive
student attitudes provide evidence for policy support for
technology-enhanced physical education approaches as part of
broader efforts to achieve sustainable development objectives.
Policymakers should consider frameworks that encourage and
support the implementation of blended and flipped approaches
while ensuring equity and accessibility.

Implementation Recommendations

Based on the study findings, several recommendations emerge for
implementing blended learning and flipped classroom approaches
in ways that maximize contributions to SDG targets. First,
implementation should prioritize flexibility and accessibility
features that received the highest student agreement ratings.
Second, professional development programs should prepare
educators to effectively utilize these approaches in ways that
support multiple SDG objectives.

Third, partnerships should be developed between educational
institutions, technology providers, and community organizations to
ensure sustainable implementation that addresses potential
inequalities. Finally, ongoing evaluation should monitor both
educational outcomes and contributions to SDG targets to ensure
that implementations achieve their intended sustainable
development objectives.

Limitations and Future Research
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Several limitations should be considered when interpreting these
findings. The study was conducted with university students in a
specific geographical context, which may limit generalizability to
other populations and educational settings. Future research should
examine attitudes across diverse age groups, educational levels,
and cultural contexts to better understand the global potential for
these approaches to contribute to SDG targets.

Additionally, while this study examined student attitudes, future
research should investigate actual implementation outcomes and
their measured contributions to specific SDG indicators.
Longitudinal studies examining the sustained impact of these
approaches on health outcomes, educational equity, and
partnership development would provide valuable evidence for
policy and practice decisions.

Conclusions

This study provides evidence for strong positive student attitudes
toward blended learning and flipped classroom approaches in
physical education, with significant implications for advancing
multiple UN Sustainable Development Goals. The findings
demonstrate that these innovative pedagogical approaches have
potential to contribute to SDG 3 (Good Health and Well- being)
through enhanced physical activity promotion, SDG 4 (Quality
Education) through inclusive and flexible learning opportunities,
SDG 5 (Gender Equality) by reducing participation barriers, SDG
10 (Reduced Inequalities) through accessible learning pathways,
and SDG 17 (Partnerships for the Goals) through technology-
education collaborations.

The particularly strong agreement rates for flexibility (78.5%) and
effectiveness  (83.0%) indicate  student readiness  for
implementations that align with sustainable development
objectives. However, successful implementation will require
careful attention to equity considerations and the development of
partnerships that ensure access for all student populations.

As the global community works toward achieving the 2030 SDG
targets, innovative approaches to physical education that combine
health promotion with educational excellence represent important
opportunities for integrated progress. The positive student attitudes
documented in this study provide encouraging evidence for the
potential success of such approaches, while highlighting the need
for thoughtful implementation strategies that maximize benefits
while minimizing potential inequalities.

Moving forward, educational institutions, policymakers, and
technology partners should collaborate to develop and implement
blended learning and flipped classroom approaches that explicitly
align with SDG targets and contribute to sustainable development
objectives. The student voices captured in this research provide
valuable guidance for these efforts and underscore the importance
of learner-centered approaches to educational innovation in service
of global sustainability goals.
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