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Lauve Wellbeing: The Power of Values and the Physical Dimension for
Community Health and Development

Timothy Lynch, Yew Chung College of Early Childhood Education, YCCECE, Yew Chung
Yew Wah Education Network, Hong Kong, China; Xiaofen D. Hamilton, Chenhao Wu, Yucen
Li, The University of Texas at Austin, USA,; Gregory J. Soukup, University of the Incarnate
Word, USA; Wendy Goff, Australian Catholic University, Australia
timothy.lynch@yccece.edu.hk

Abstract

Lauve Wellbeing is an evidence-based online education platform grounded in 30 years of
research and critical reflection across diverse global educational contexts. The acronym 'Lauve'
represents Learning Approach Using Values Education, a framework developed through
sustained school and community leadership experience spanning six countries. This manuscript
examines how Lauve Wellbeing translates complex research into accessible, practical
resources that enable optimal personal and collective performance while preparing children
and community members for lifelong learning. Central to this approach is the recognition that
the physical dimension enhances opportunities for developing Learning Values and holistic
wellbeing. Drawing on research from Physical Education and Wellbeing: Global and Holistic
Approaches to Child Health and Academic Learning (2nd ed., Lynch, 2024), this paper
presents evidence from six international case studies demonstrating that educators bear a
responsibility to present the nine universal competencies identified by the OECD in
developmentally appropriate, inclusive, and contextually meaningful ways. Three curriculum
pillars - Community, Metacognition, and Values - structure the framework, while the
Singapore model is examined as an exemplar of successful integration. Findings indicate that
deep implementation of Learning Values produces measurable improvements in both academic
outcomes and community wellbeing. With endorsement from the International Alliance for
Health, Physical Education, Dance and Sport (IAHPEDS), Lauve Wellbeing offers practical
pathways for educational recovery in the post-COVID-19 era and beyond.

Keywords: values education, physical education, wellbeing, universal competencies

INTRODUCTION

Contemporary educational systems face mounting pressure to address the complex interplay between
children's health, wellbeing, and academic achievement. The COVID-19 pandemic intensified long-
standing vulnerabilities in schools worldwide, disrupting social development, reducing physical
activity, and elevating mental health concerns among children and young people (Lynch, 2024). As
communities rebuild, there is growing recognition that narrow academic frameworks are insufficient to
prepare learners for a rapidly changing world. Holistic approaches that integrate values education with
physical development have consequently emerged as a compelling and evidence-supported pathway
toward sustainable educational improvement and community health.




Lauve Wellbeing is an online education platform designed for community and school leaders (including
governors), coaches, teachers, parents, and initial teacher educators. The acronym 'Lauve' stands for
Learning Approach Using Values Education, reflecting a framework refined over three decades of
rigorous research and practitioner inquiry across global educational contexts (Lynch, 2024). The
platform's foundational premise is that wellbeing encompasses far more than the absence of illness - it
constitutes a holistic state integrating physical, emotional, cognitive, social, and spiritual dimensions
that must be cultivated intentionally and consistently throughout childhood and community life.

This manuscript pursues three interconnected purposes: first, to articulate the theoretical foundations
and evidence base underpinning Lauve Wellbeing; second, to demonstrate how the physical dimension
functions as a powerful vehicle for developing universal competencies and enhancing community
wellbeing; and third, to present practical implementation evidence from diverse international
educational contexts. The work draws substantially on Lynch's (2024) Physical Education and
Wellbeing: Global and Holistic Approaches to Child Health and Academic Learning (2nd ed.),
translating its comprehensive research findings into accessible guidance for practitioners and
community leaders.

Research Problem and Significance

Values education presents inherent challenges. The Organisation for Economic Co-operation and
Development (OECD) acknowledge that 'incorporating values and attitudes in curriculum design and
implementation does not come without its challenges—values and attitudes can be intensely contested
constructs' (OECD, 2021, p. 48). These difficulties are amplified by the multi-layered ecosystem of
relationships, diverse lived experiences, and varied belief systems characterising contemporary
educational communities. Lauve Wellbeing addresses these complexities by providing a structured yet
flexible framework that supports genuine belief in, and deep implementation of, Learning Values across
diverse contexts.

Physical education, understood as 'education through movement' (Pangrazi, 2001), offers distinctive
opportunities for whole-child development. Research consistently demonstrates that the physical
dimension is not peripheral but rather a fundamental vehicle through which children develop cognitive,
social, emotional, and moral capacities (Lynch, 2024). Positioning physical education as 'every teacher's
friend in enhancing children's wellbeing now and in the future' (Lynch, 2019, p. 210) underscores its
potential as a unifying educational force.

METHODS

The Lauve Wellbeing framework is grounded in 30 years of evidence-based research conducted across
multiple continents and diverse educational contexts. The research employed interpretivist paradigms
within a constructionist epistemology, utilising multiple qualitative and mixed methods approaches to
develop deep understanding of values education and physical education implementation in practice.

Research Design and Measures

The research design drew on case study methodology (Merriam, 1998) as the primary approach,
enabling contextually rich investigation of how values education and quality physical education are
enacted across diverse school and community settings. Data collection methods included semi-
structured interviews, classroom observations, reflective journals, document analysis, and a large-scale
national survey. This multi-method strategy supported triangulation and strengthened the credibility
and transferability of findings across contexts.




Participants

Research participants spanned six international contexts and included school principals, classroom
teachers, physical education specialists, initial teacher educators, pre-service teachers, and community
leaders. The Australian national survey engaged 376 school principals across all states and territories.
Qualitative case studies involved purposively selected participants in the United Kingdom, British
Schools Overseas (Africa), Qatar, Brunei Darussalam, and Australia, providing cross-cultural breadth
and contextual depth.

Data Collection

Data were collected through semi-structured interviews exploring participants' understandings,
experiences, and practices related to values education and physical education. Classroom and school
observations generated contextual evidence of implementation quality. Reflective journals documented
participants' evolving professional thinking. Document analysis examined curriculum policies, school
improvement plans, and national frameworks. The Australian survey gathered quantitative data on
resource allocation, time provision, and perceptions of implementation quality.

Data Analyses

Qualitative data were analysed thematically following established procedures for theme creation, data
triangulation, peer debriefing, and member checking to ensure trustworthiness (Merriam, 1998). Survey
data were analysed descriptively and inferentially to identify patterns across states and territories.
Cross-case analysis enabled identification of common principles and contextual variations in
implementation. Findings informed the iterative development of the Lauve Wellbeing framework, with
each research cycle contributing to refinement of the platform's theoretical and practical components.

RESULTS
Theoretical Foundations: Constructivist and Sociocultural Approaches

Across all six case study contexts, constructivist and sociocultural approaches emerged as foundational
to effective values education and physical education implementation. Consistent with Piaget, Bruner
(1960; 1986), and Vygotsky's frameworks, effective practitioners created environments where children
actively constructed meaning through movement and social interaction. As Arthur et al. (2015, p. 427)
articulate, educators who recognise 'active learning' or 'play-based learning' enable children to develop
across emotional, social, physical, and cognitive domains simultaneously.

Play-based learning was consistently identified as a powerful vehicle for values development. The
Australian Government Department of Education (2022, p. 8) notes that in play, 'children integrate their
emotions, thinking and motivation that assists to strengthen brain functioning. They exercise their
agency, intentionality, capacity to initiate and lead learning.' Vygotsky's zone of proximal development,
where tasks 'are too difficult for a child to perform independently but are possible with the assistance
of more knowledgeable others' (Arthur et al., 2015, p. 431), was evident in physical education settings
where peer scaffolding facilitated both motor and values learning.

Universal Competencies and the Three Curriculum Pillars

The OECD (2021) identifies nine universal competencies directly related to Learning Values:
Reflection, Collaboration and cooperation, Learning to learn, Respect, Responsibility, Empathy, Self-
regulation, Persistence, and Trust (p. 48). Research findings across all contexts confirmed that these
competencies are most effectively developed when organised within the three curriculum pillars of
Community, Metacognition, and Values.




The Community pillar, centered on belonging and authentic partnerships, emerged as foundational
across contexts. Environments where all members genuinely belonged and felt valued created the
psychological safety necessary for risk-taking, collaboration, and deep learning (Lynch, 2024). The
Metacognition pillar, focused on thinking about learning, was consistently associated with improved
self-direction and academic engagement. Physical education provided particularly rich contexts for
metacognitive development through inquiry-based movement problem-solving. The Values pillar,
addressing global citizenship through the nine OECD competencies, required explicit pedagogical
attention and consistent modelling by adults throughout the school community.

Quality Physical Education as Vehicle for Values Development

UNESCO defines quality physical education (QPE) as 'the most effective means of providing all
children and youth with the skills, attitudes, values, knowledge and understanding for lifelong
participation in society' (2015, p. 6). Across research contexts, QPE consistently provided naturally
occurring situations requiring collaboration, respect, responsibility, self-regulation, and persistence.
Bailey et al. (2009) confirm physical education's multiple educational benefits spanning physical,
affective, social, and cognitive domains. Children's enjoyment and motivation were enhanced when
teachers promoted intrinsic motivation, perceived physical competence, and mastery-oriented
environments (Alderman et al., 2006).

Through carefully designed movement experiences, children engaged in authentic reflection on their
own performance, cooperated with peers in games and dance, developed movement competence
through persistent practice, respected others' contributions and differences, took responsibility for their
own behaviour and safety, developed empathy through shared physical challenges, self-regulated
emotions in competitive situations, and built trust through positive interactions. These findings confirm
the physical dimension's unique capacity to develop universal competencies in holistic and embodied
ways.

The Singapore Model as Exemplar

Singapore provided a compelling exemplar of successful integration of values education and physical
education within a high-performing educational system. The Singapore model demonstrated that
academic excellence and values education are mutually reinforcing rather than competing priorities
(Lynch, 2024; OECD, 2023). Key enabling factors included clear articulation of values across the
system, systematic and sustained teacher preparation, consistent implementation across all learning
areas, and strong community partnerships. The Singapore case challenged deficit narratives positioning
wellbeing and academic achievement as incompatible, demonstrating instead that a strong values
foundation accelerates rather than impedes academic outcomes.

Case Study Evidence Across Six Contexts

UK maintained school research revealed significant challenges related to teacher confidence and
competence in physical education delivery, particularly among generalist classroom teachers. Whole
school approaches and sustained professional learning were identified as critical enablers of
improvement. British Schools Overseas (Africa) case studies highlighted the importance of contextual
adaptation while maintaining core values principles and standards. Initial teacher education research
identified critical gaps in pre-service preparation and underscored the need for specialised physical
education pedagogy training.




Qatar research examined secondary-trained physical education specialists' transition to primary
contexts, revealing developmental appropriateness as a central challenge. The Australian national
survey of 376 principals across all states and territories identified systemic barriers related to resource
allocation, time provision, and teacher qualifications. Brunei Darussalam case studies provided insights
into cultural adaptation and community engagement in holistic physical education implementation.

Deep Implementation and Collective Belief

A critical finding across all contexts was the distinction between surface-level and deep implementation
of values education. Schools where values appeared on display boards and websites without genuine
integration into daily practice demonstrated minimal impact on wellbeing or academic outcomes. Deep
implementation, characterised by leadership commitment, collective understanding, consistent
enactment across all school life, and contextual adaptation, produced measurable improvements.
Research confirms that deep implementation creates a strong wellbeing platform where all members
genuinely belong and are valued, which in turn supports and accelerates students' learning (Lynch,
2026). The Lauve Wellbeing platform directly addresses this implementation gap through practical,
accessible resources for both leaders and teachers, parents, and initial teacher educators.

DISCUSSION

These findings extend existing scholarship on values education and physical education by
demonstrating the distinctive contribution of the physical dimension to universal competency
development across culturally diverse contexts. Consistent with Quennerstedt and Larsson (2015),
movement cultures in physical education provide embodied learning opportunities unavailable in
sedentary classroom environments. The nine OECD competencies are not abstract ideals to be taught
didactically but lived values enacted through physical challenge, social interaction, and reflective
practice.

The identification of deep versus surface implementation as a critical variable aligns with Stenhouse's
(1975) curriculum theory, which emphasises that educational values must be genuinely understood and
enacted by practitioners rather than imposed through prescription. Tinning's (1990; 1999; 2004)
sustained critique of ideology in physical education is directly relevant: without critical practitioner
awareness and genuine commitment, values education risks remaining performative rather than
transformative. Lauve Wellbeing's emphasis on collective belief and leadership modelling addresses
this risk directly.

The post-COVID-19 context lends urgency to these findings. Research documents significant
pandemic-related declines in physical activity, heightened anxiety, disrupted social relationships, and
compromised mental health among children and young people (Lynch, 2024). Holistic recovery
frameworks that integrate physical, emotional, social, and cognitive dimensions are therefore not
merely desirable but essential. Lauve Wellbeing's evidence-based structure and practical accessibility
position it as a timely resource for educational recovery at both school and community levels.

The whole school approach emerges from this research as a non-negotiable condition for sustained
implementation success. Fragmented programmes and isolated initiatives consistently failed to produce
lasting change. Coordinated action across curriculum, pedagogy, assessment, school culture, and
community partnerships - underpinned by shared leadership commitment - was the distinguishing
feature of high-impact contexts.




This finding resonates with Westbrook et al.'s (2013) systematic review of pedagogy and curriculum in
diverse educational systems, which identifies coherent, system-wide approaches as foundational to
sustainable improvement.

The IAHPEDS endorsement of Lauve Wellbeing reflects recognition of the platform's alignment with
international best practices in health, physical education, dance, and sport. The platform's foundation
in universal competencies while maintaining flexibility for contextual adaptation enables its application
across diverse national and cultural contexts, fulfilling IAHPEDS's global mandate to promote quality
physical education and holistic child development.

CONCLUSIONS

Lauve Wellbeing represents a significant and timely contribution to global efforts to enhance children's
health, wellbeing, and education through the integration of values education and quality physical
education. Grounded in 30 years of evidence-based research across six international contexts, the
platform provides accessible, practical guidance for the full range of educational community members
- from school governors and community leaders to classroom teachers, parents, and initial teacher
educators.

The research confirms that the physical dimension provides unique and powerful opportunities for
developing the nine universal competencies identified by the OECD, and that deep implementation of
Learning Values - structured through the three curriculum pillars of Community, Metacognition, and
Values - creates the conditions for both enhanced wellbeing and improved academic outcomes. The
Singapore model demonstrates that these goals are mutually reinforcing, challenging persistent false
dichotomies between holistic development and academic achievement.

As educational systems navigate post-pandemic recovery and prepare learners for an increasingly
complex world, Lauve Wellbeing offers evidence-based pathways that bridge research to practice. With
IAHPEDS endorsement and a foundation in universal competencies adaptable to diverse cultural
contexts, the platform is positioned to support educational communities globally in realising the
transformative potential of values-based, physically active, and community-centred approaches to
education. Future research should examine long-term outcomes of deep implementation and explore
mechanisms through which the physical dimension contributes to sustained universal competency
development across diverse populations and educational systems.
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Vaccine Hesitancy as a Systemic Response: Experiences of Hispanic
Female Nurses in South Texas

Kathryn Shepperd Martinez, University of the Incarnate Word; Noralyn Davel Pickens,
Texas Woman’s University; Becky Spencer, Texas Woman’s University; Jessica Gullion,
Texas Woman’s University

Abstract

Vaccine hesitancy is often described as a matter of personal belief or misinformation. This
qualitative case study explored how workplace structures influenced vaccine decision-making
among Hispanic female registered nurses in South Texas during the COVID-19 pandemic.
Guided by Stake’s multiple-case study methodology and informed by the SAGE vaccine
hesitancy matrix, five nurses participated in two semi-structured interviews each,
supplemented by demographic questionnaires and artifacts. Analysis involved descriptive
coding, cross-case assertions, and strategies to ensure trustworthiness, including triangulation
and member checking. Participants described vaccine hesitancy shaped not only by the rapid
development of the COVID-19 vaccine, but also by inequities in pay, rationing of PPE,
inconsistent communication from hospital leadership, and mandates issued without adequate
informational support. Ethical concerns and feelings of disempowerment further deepened
distrust in their institutions. These findings highlight that systemic workplace conditions, rather
than personal beliefs alone, can significantly shape health workers’ attitudes toward vaccines.
While limited in scope, this study offers transferable insights into the intersection of trust,
ethics, and workforce empowerment. Implications include the need for transparent
communication, structural support for frontline staff, and culturally responsive approaches to
vaccine promotion.

Keywords: vaccine mandate, empowerment, workplace conditions, case study, qualitative
research

INTRODUCTION

Vaccine hesitancy is recognized as a major global health concern (World Health Organization,
2025). It is defined as a “delay in acceptance or refusal of vaccination despite availability” and is
complex and context-specific, varying across time, place, and vaccines (SAGE Working Group on
Vaccine Hesitancy, 2014a, p. 7). Sustained vaccine confidence is particularly critical among healthcare
professionals, who serve as trusted sources of health information. As highly trusted healthcare
providers, nurses play a central role in educating parents, supporting school-based immunization
compliance, and reinforcing community confidence in vaccines (Brenan & Jones, 2024; MacDonald &
Dubé, 2015). When nurses experience vaccine hesitancy, the implications extend beyond individual
decision-making to influence community vaccination rates.




In 2026, the United States reported more than 900 confirmed measles cases across 24 jurisdictions,
following 2,280 cases in 2025—a resurgence of a potentially deadly disease declared eliminated in
2000 (Centers for Disease Control [CDC], 2026). Among children under five who contracted measles
in 2025, 18% were hospitalized, and three died (CDC, 2026). This resurgence has occurred alongside
declining MMR vaccination rates, which have fallen below 92% nationally, with 95% required as a
threshold to prevent outbreaks (CDC, 2025). As immunization rates decrease, outbreaks of vaccine-
preventable diseases reemerge.

Statement of the Problem

Although COVID-19 vaccine hesitancy among healthcare workers has been explored, less is
known about how hesitancy emerged among nurses who had previously complied with routine
immunizations. Existing research on healthcare workers has largely focused on demographic
correlates—such as age, education, race, gender, and political affiliation—rather than the processes
through which hesitancy developed. Hispanic nurses, who have demonstrated higher levels of COVID-
19 vaccine hesitancy than White nurses, remain underexamined in qualitative research (Browne et al.,
2021). The absence of in-depth exploration of how vaccine hesitancy developed within this population
limits understanding of the mechanisms that contributed to emerging hesitancy among previously
vaccine-accepting nurses.

Brief Literature Review

Vaccine hesitancy is shaped by religious, philosophical, cultural, and political influences (SAGE
Working Group on Vaccine Hesitancy, 2014a). During the pandemic, racial and ethnic minorities
experienced higher morbidity and mortality along with lower vaccine uptake (Khubchandani et al.,
2021; Shekhar et al., 2021). Research also shows that nurses’ hesitancy influences community attitudes
and vaccine acceptance (Viskupi¢ et al., 2025; de Graaf et al., 2023).

However, emerging evidence suggests that workplace structures—such as mandatory vaccination,
PPE shortages, inconsistent messaging, and lack of leadership transparency—were central in shaping
nurses’ vaccine decisions (Shanafelt et al., 2020. These structural influences have not been fully
examined among Hispanic nurses in the southern U.S., representing a gap in the literature.

Significance of the Study

Understanding how vaccine hesitancy emerges among Hispanic nurses is essential for improving
vaccine uptake and designing responsive educational strategies. This population experiences workplace
inequities, discrimination, and undervaluation (Moceri, 2014), which may influence perceptions of
vaccine mandates and institutional messaging. This article provides insight into the roles of institutional
trust, workplace conditions, and power dynamics in vaccine decision-making among Hispanic nurses,
informing university faculty, healthcare leaders, and public health stakeholders as they prepare future
health promotion efforts.

Purpose of the Study
The purpose of this multiple-case study was to explore and gain understanding of COVID-19
vaccine hesitancy among Hispanic female registered nurses in South Texas.

Research Question
What were the experiences of COVID-19 vaccine-hesitant Hispanic female registered nurses in
South Texas during the COVID-19 pandemic?
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Theoretical Framework

The theoretical framework used to guide the study was the Strategic Advisory Group of Experts
(SAGE) vaccine hesitancy matrix (SAGE Working Group on Vaccine Hesitancy, 2014a). The matrix
categorizes determinants into contextual influences, individual and group influences, and vaccine or
vaccination-specific issues, thereby allowing researchers to examine how broader sociopolitical and
organizational factors intersect with personal beliefs and specific vaccine characteristics to shape
acceptance behaviors. The matrix is shown in Figure 1.

a. Communication and media environment

b. Influential leaders, immunization program gatckeepers and
anti- or pro-vaccination lobbies.

Historical influences

Religion/culture/ gender/socio-economic
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Knowledge/awareness

Health system and providers-trust and personal experience.
Risk/benefit (perceived, heuristic)

Immunisation as a social norm vs. not needed/harmful

o O B I )

Risk/ Benefit (epidemiological and scientific evidence)
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Figure 1: SAGE Working Group Determinants of Vaccine Hesitancy Matrix

Note. Adapted from The Report on SAGE Working Group on Vaccine Hesitancy, by the SAGE
Working Group on Vaccine Hesitancy, 2014a.

METHODS
Design

This study employed Stake’s (2006) multiple case study methodology. The quintain was the
emergence of COVID-19 vaccine hesitancy among previously vaccine-accepting Hispanic female
registered nurses during the pandemic. Each participant represented a case. Cross-case analysis was
used to compare similarities and differences across cases. The SAGE vaccine hesitancy matrix (SAGE
Working Group on Vaccine Hesitancy, 2014a) informed interview question development and provided
a structure for examining intersecting influences on vaccine decision-making. Findings were compared
to the matrix.
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Setting and Participants

The study was conducted in South Texas during 2020-2022. Inclusion criteria were: (a) Hispanic
female identity, (b) licensed registered nurse, (c¢) employment in South Texas during the COVID-19
pandemic (2020-2022), (d) self-identified COVID-19 vaccine hesitancy, and (e) English-speaking.
Nurses who left nursing before March 2022 were excluded. Participants were recruited using purposive
and snowball sampling. Five registered nurses met criteria and enrolled. The study was approved by
the Texas Woman’s University Institutional Review Board. Written informed consent was obtained;
pseudonyms were used to protect confidentiality.

Data Collection

Data collection included two semi-structured interviews with each participant, a demographic
questionnaire, field notes, artifacts, and reflexive journaling. Interviews, conducted in person, were
audio recorded and transcribed verbatim. A semi-structured interview guide ensured attention to
contextual, individual/group, and vaccine-specific influences, with probing questions used to deepen
exploration. Field notes captured nonverbal communication and contextual details. Participants shared
workplace messages, news, and social media content that influenced their vaccine decisions. Member
checking was used to clarify and confirm participants’ perspectives. Fifteen semi-structured interview
questions covered workplace / PPE (Q1-3), vaccine information/trust (Q4-8), life impacts (Q9-10), and
prior attitudes (Q11-15), mapping to Figure 2 domains (full interview guide available upon request).

Data Analyses

Data were coded in NVivo and reviewed by the first author, then discussed with the second author
to interpret each case within its historical, cultural, political, and educational context. Analysis was
iterative, with ongoing reanalysis leading to new themes, and the third and fourth authors were
consulted to confirm interpretations. Themes were evaluated based on the frequency with which they
were mentioned. Prominent themes, called assertions in Stake methodology, were identified. These
assertions were triangulated to see if they were consistent with what is known about the quintain. The
first author maintained a reflective journal to identify potential bias (Berger, 2015). Data triangulation
incorporated field notes and participant-provided artifacts to illustrate the environment shaping
decision-making (Schwandt et al., 2007); controversial or critical data were collaboratively reviewed
by all authors (Stake, 2006). The second and third authors reviewed recruitment, documentation, and
analytic procedures to evaluate dependability, and all meetings and discussions were documented in an
audit trail.

RESULTS

Participants

The sample consisted of five Hispanic female registered nurses who worked in acute care in
hospitals in South Texas during the COVID-19 pandemic between 2020 and 2022. All participants
reported prior acceptance of routine vaccinations, including annual influenza vaccination. Four of the
five participants ultimately received the COVID-19 vaccine following employer mandates, although all
described significant internal conflict and self-identified as vaccine hesitant during the decision-making
process. Demographic characteristics are summarized in Table 1.




Table 1: Participant Demographic Data

Characteristic Characteristic n

Age (Years) Nursing education

20-29 Associate degree 1

3045 Bachelor's degree 3

46-55 Diploma 1

Marital status Covid-19 Vaccination

Married Two doses/boosters 4

Never married/single Two doses 1

Ethnicity /Race Vaccine required

Hispanic 5 Yes 5

Flu vaccine Annual income (8)

Accepted 5 51,000-100,000 1
Over 100,000 4

Cross-Case Findings

Across all cases, nurses who had never previously been vaccine-hesitant developed COVID-19
vaccine hesitancy within the context of diminished workplace trust. Hesitancy did not stem from prior
ideological opposition to vaccines. Instead, it emerged during the pandemic as participants experienced
structural and organizational conditions that altered their perceptions of institutional integrity.

PPE rationing and shifting employer messaging were described as critical events in shaping
participant views about their employers. Being required to reuse protective equipment intensified
suspicion toward hospital leadership. Participants interpreted these changes not merely as logistical
adaptations but as indicators that front-line staff safety was secondary to institutional priorities.

Participants described feeling expendable and positioned low in the hospital hierarchy, referring
to themselves as “the bottom of the barrel” and “second stream.” They worked alongside travel nurses
who were paid significantly more, while permanent staff were expected to work extended hours for less
pay. Hospital signage stating, “Heroes Work Here” was initially encouraging but later described as
“weaponized” and perceived as pressure to the participants to continue working despite exhaustion and
to comply with institutional expectations. This combination of pay disparities, status inequities, and
messaging that discouraged questioning administration intensified distrust and contributed to vaccine
hesitancy.

Concerns about the rapid development of the COVID-19 vaccine were universal across cases.
However, these concerns were intertwined with distrust in hospital administration rather than rooted in
longstanding vaccine opposition. Participants reported receiving minimal information about vaccine
safety or side effects from their employers. The mandate to vaccinate functioned as a decisive turning
point. While mandates increased vaccine uptake, they simultaneously heightened suspicion of the
hospital administration and reduced the nurses’ perceptions of professional autonomy.




Importantly, although all participants identified as Hispanic, they consistently reported that
ethnicity did not directly influence their vaccine decisions. Structural workplace conditions were
identified as the primary drivers of emerging hesitancy.
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Figure 2: Cross-Case Assertions Aligned with the SAGE Vaccine Hesitancy Matrix

As illustrated in Figure 2, the cross-case assertions align predominantly with the contextual influences
domain of the SAGE vaccine hesitancy matrix. Vaccine-specific concerns regarding rapid development
and limited long-term safety data functioned as secondary influences. Individual cultural identity factors
were not identified as primary determinants across cases.

Collectively, these findings indicate that vaccine hesitancy among these nurses emerged from
institutional distrust and workplace conditions rather than from preexisting anti-vaccine beliefs.

DISCUSSION

This qualitative multiple-case study explored how workplace structures influenced vaccine
decision-making among Hispanic female registered nurses during the COVID-19 pandemic. Consistent
with the SAGE vaccine hesitancy framework, vaccine decision-making was shaped by contextual and
institutional influences rather than individual knowledge deficits alone (SAGE Working Group on
Vaccine Hesitancy, 2014a). While prior research documents disparities experienced by Hispanic nurses
in the workplace (Moceri, 2014), the present findings suggest that structural workplace conditions were
more salient determinants of emerging hesitancy than cultural identity.
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Participants in this study were not historically vaccine-hesitant; instead, hesitancy emerged within
organizational environments characterized by inconsistent communication, perceived inequities, and
diminished professional agency. Rapid vaccine development was cited as a concern; however, speed
alone did not fully explain participants’ hesitancy. Similar to findings reported among healthcare
workers nationally (Browne et al., 2021; Rich-Edwards et al., 2022), concerns about vaccine safety
were intertwined with trust in institutions. In this study, distrust was amplified by PPE rationing, limited
transparency about vaccine rollouts, and mandates implemented without meaningful dialogue.

These findings reinforce research suggesting that confidence in institutions is central to vaccine
acceptance (SAGE Working Group on Vaccine Hesitancy, 2014a). Workplace communication emerged
as a primary structural determinant. Participants expected clinical education and transparent discussion
regarding PPE shortages and vaccine data. When information was perceived as incomplete or
inconsistent, it was interpreted as institutional disregard. Organizational trust has been shown to
influence employee engagement and empowerment (Goedhart et al., 2017), and erosion of trust may
undermine compliance-based health policies even when vaccination uptake increases.

Mandates functioned as both a driver of vaccination and a catalyst for mistrust. While mandates
are associated with increased vaccination rates, they may simultaneously increase resistance and
perceived coercion (SAGE Working Group on Vaccine Hesitancy, 2014b). Participants described their
decisions as employment-driven rather than conviction-driven, highlighting a critical distinction for
health promotion practice: structural compliance does not necessarily equate to restored confidence.
They did not see their ethnicity or cultural heritage as a factor in their vaccine decision-making process.

Ethical concerns also shaped hesitancy. Participants reported distress related to PPE rationing and
compensation disparities. PPE rationing is an extreme measure that should only occur in the absence of
PPE and not as a precautionary measure (Binkley & Kemp, 2020). Ethical frameworks for vaccine
mandates emphasize that voluntary acceptance strategies should be exhausted before coercive
approaches are implemented (Olick et al., 2021). When mandates were layered onto environments
already marked by perceived inequity, mistrust deepened.

Implications for Health Promotion

For health educators and prevention professionals, these findings underscore that vaccine hesitancy
among healthcare workers cannot be addressed solely through informational campaigns. Confidence,
as described in the SAGE model (2014a), is built through transparent communication, ethical
leadership, and structural support. Empowerment literature further indicates that nurses’ perceptions of
agency and organizational support are linked to workplace satisfaction and performance (Goedhart et
al., 2017).
Effective vaccine promotion within healthcare systems should therefore include:

e Transparent and ongoing communication during emerging public health crises
e Acknowledgment of uncertainty as evidence evolves
e Attention to structural inequities that undermine trust
¢ Opportunities for frontline staff engagement in the decision-making processes

Limitations
This study is limited by the researcher’s interpretation of participants’ accounts within the context
of the evolving healthcare climate during the COVID-19 pandemic. The extensive impact of the
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pandemic on professional practice and organizational environments may have influenced participants’
reflections and the meanings constructed during interviews. As a multiple-case study, the findings are
bounded by the specific cases examined—five Hispanic female registered nurses in South Texas—and
are not intended to be generalized. Rather, the study provides contextualized understanding of these
particular cases within their institutional and sociopolitical settings.

CONCLUSIONS

The analysis of participant comments illuminated the experiences and challenges of the
vaccine-hesitant registered nurses in this study. Effectively guiding nurses through the complexities of
newly emerging diseases and related vaccinations requires the dissemination of information to bedside
nurses by transformational nursing leaders. These leaders play a pivotal role in facilitating the
understanding of the implications of vaccine hesitancy for themselves and on a population level. When
the information is incomplete or recommendations are still in progress, the nurses should be given as
much information as is available and kept up to date. When supplies and staffing are inadequate, leaders
should remain transparent in their communications with staff.

Although the intensity of their views varied, the participants' experiences led them to distrust
their employers, and when the COVID-19 vaccine was mandated, their suspicions increased their
vaccine hesitancy when they had never previously been vaccine hesitant. The details that surround
rollouts of new vaccines play an important role in vaccine acceptance among registered nurses because
of the ripple effect on the general population that occurs when nurses are hesitant to take a vaccine
during a pandemic.

The findings from this study have contributed knowledge about vaccine hesitancy by exploring
the experiences of five female Hispanic registered nurses during the COVID-19 pandemic. Measures
that address vaccine hesitancy in the general population may not be sufficient for addressing vaccine
hesitancy in registered nurses who are exposed regularly to dangerous pathogens. Addressing healthcare
worker hesitancy is critical to vaccine uptake in the general population.
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Abstract

Child athlete resilience remains a critical concern in Nigerian sports; however, psychological
factors influencing competitive performance are insufficiently understood. This study
examined the influence of health locus of control and emotional intelligence on the resilience
of children-athletes during competitions in Ijebu-Ode, Ogun State, Nigeria. Three hypotheses
and one research question guided the investigation, exploring how health locus of control and
emotional intelligence affect resilience, and whether gender differences exist in resilience
levels. Using purposive and simple random sampling techniques, 300 children-athletes from
various sports disciplines participated. Standardized instruments were adapted and
administered through questionnaires. Data analysis employed linear regression and an
independent t-test at 0.05 significance level. Health locus of control significantly influenced
children-athletes' resilience during competition (F(24,275) = 2.544, p<0.05), accounting for
approximately 11.0% of variance (Adjusted R? = 0.110). However, emotional intelligence
showed no significant influence on resilience (F(10,289) = 1.578, p>0.05), accounting for only
1.9% of variance (Adjusted R?=0.019). No significant gender difference emerged in resilience
levels (t=0.865, df =298, p>0.05); male athletes demonstrated slightly higher resilience (mean
= 3.4599) versus female athletes (mean = 3.3628). Children-athletes demonstrated positive
reactions to sport-related stressors (weighted mean = 3.61). The study confirms that health
locus of control, rather than emotional intelligence, influences children-athletes' competitive
resilience in Nigerian sports. Results warrant coaches and health educators to develop
strategies that positively shape children-athletes' health beliefs and perceptions toward life
circumstances, fostering achievement while prioritizing athlete health and well-being for
optimal performance.

Keywords: youth sport psychology, adaptive coping, competitive stress, internal health
beliefs, Nigerian athletes.

INTRODUCTION

Attainment of excellence in sport is a multifactorial phenomenon. Competitive strain, physical loads,
and the anticipation of environmental uncertainty are among the athletic stressors that contribute to
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optimal functioning (Guo et al., 2025). Resilience, among the psychological factors that help athletes
to survive and recover from such a misfortune, has received growing empirical attention (Gupta &
McCarthy, 2022). Resilience is widely defined as a dynamic, positive, adaptive process in conditions
of substantial stress or adversity (VanMeter & Cicchetti, 2020), It is increasingly being seen as a
psychological characteristic that can be trained as opposed to being a dispositional characteristic.

Children-athletes are in a very incidental place of development: children-athletes are at the age of
maturation transition and must face the requirements of competitive sport at once. Studies also suggest
that the main factors that help to develop resilience in this formative stage are the stable relationship
with the adults of importance, the cognitive-appraisal processes within the individual, and the abilities
of the affective self-regulation (Parveen & Pal, 2024). Health locus of control (HLOC) and emotional
intelligence (EI) are two psychological constructs that have been hypothesized to be behind resilience
in sport in youth.

The concept of health locus of control was introduced, conceptualized within the framework of the
Social Learning Theory by Rotter (1966), the levels to which health consequences can be attributed to
either internal (personal behavior and choice) or external (chance, powerful other) factors. Empirical
studies continuously link an internal HLOC orientation to adaptive health behaviors, increased self-
efficacy, and increased resilience (Rogowska & Zmaczynska-Witek, 2025). School-based Physical
Education offers the strategic possibility to support internal HLOC among school-going athletes by
affirming the student agency, providing timely feedback, promoting independent problem solving, and
modeling health promoting behavior (Kang et al., 2024).

Emotional intelligence is the ability to recognize, judge and manage both personal emotions as well as
those of other people (Busu, 2020). It has also been identified that athletes who indicate a high degree
of emotional intelligence can regulate arousal, remain motivated during stress, and develop parallel
foundations of supportive interpersonal relationships - factors that overall promote resilience. Pathak
and Goltz (2021) argue that because emotionally demanding situations are avoided and better managed
by individuals with higher EI, they are better at interpreting the affective state and controlling the mood.
Although there is a significant theoretical foundation, limited empirical data have been collected so far
to link EI and resilience in the youth sport population in sub-Saharan African communities.

Research Problem

Athletes with low resilience are more prone to competitive stressors that disrupt performance and future
sport involvement (Li et al., 2025). Although there is cumulative evidence on resilience in Western
societies, there is a scarcity of empirical research to explore the psychosocial factors of resilience among
Nigerian child athletes. To fill this gap, the current research compares HLOC and EI as important
predictors of resilience in children-athletes who compete in Ijebu-Ode, Ogun State. Along with it,
gender disparities in resilience are discussed.

Significance of the study

Results warrant coaches and health educators to develop strategies that positively shape children-
athletes' health beliefs and perceptions of life circumstances, fostering achievement while prioritizing
athletes' health and well-being for optimal performance.
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Purpose of the study

The following specific objectives were met in this study:

1. Examined the influence of health locus of control on children athletes’ resilience during
competition.

2. Established the influence of emotional intelligence on children athletes’ resilience during
competition.

3. Found the influence of gender on children athletes’ resilience during competition.

Research questions
The following research question was answered in this study;

1. Do children athletes react positively when faced with sport-related stressors that inhibit sport
performance during competitions?

Hypotheses
The following hypotheses were tested in this study:

1. There will be no significant influence of health locus of control on children athletes’ resilience
during competitions

2. There will be no significant influence of emotional intelligence on children athletes’ resilience
during competitions.

3. There will be no significant gender difference in children athletes' resilience during
competition.

METHODS
Participants

The targeted population included all child-athletes living in [jebu-Ode, Ogun State. It was carried out
through a multistage sampling process in the following way: Stage 1 implemented purposive sampling
to determine three preeminent youth sports: association football, basketball, and athletics. Stage 2 used
simple random sampling to enlist 300 child-athletes in these fields. The sample size obtained complies
with the standard practices of regression analyses (Jenkins & Quintana-Ascencio, 2020). Most of the
respondents (about 65%) were between 15 and 18 years and above. There were more male athletes
(about 62% on average) than female ones. The majority of respondents were Christian and of Yoruba
ethnicity (53%), which reflected the geopolitical structure of the research population. The most
commonly covered sport was football (45%), then athletics (average 29%) and basketball (average
23%).

Data Collection

Ahead of the data collection, ethical approval was sought at the appropriate institutional review board.
The participants were also completely informed of the study, and their parents or guardians gave
consent, and the athletes themselves gave consent. The principal investigator collected the data with the
assistance of four trained research assistants.
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Data Analyses

Frequency counts and percentages were utilized as descriptive statistics to summarize demographic
characteristics. Multiple linear regression was used to consider the effect of Health-Locus of Control
(HLOC; Hypothesis 1) and Emotional Intelligence (EI; Hypothesis 2) on resilience. Gender differences
in resilience were compared using an independent-samples t-test (Hypothesis 3). All inferential tests
were conducted at o 0.05 using SPSS version 25.

The study used a correlational research design of a descriptive nature, thus fitting the purpose of the
study to establish the relationships between psychological variables without experimental control (Devi
etal., 2022). It has been generally recognized that this methodological approach is effective for studying
behavioral patterns and hypersocial predictors validly.

Three standardized and validated tools were modified for the Nigerian sporting context. The internal,
powerful others, and chance dimensions of perceived health control are evaluated with the help of the
Health Locus of Control Scale (Oguntuase & Sun, 2022). The Emotional Intelligence Inventory
(Davies, as cited in the instrument manual) measures the affective self-awareness, empathy, emotional
regulation and interpersonal sensitivity. The Connor-Davidson Resilience Scale Wojujutari et al. (2024)
It is a 25-item instrument that is used to assess adaptive capacities in five dimensions of resilience, and
it has been widely validated in sports populations.

RESULTS
Research Question: Do children athletes react positively when faced with sport-related stressors
that inhibit sport performance during competitions?

Table 1 provides a summary of resilience behaviors self-reported by children-athletes in competition.
The weighted mean obtained (M = 3.61) exceeds the set criterion means of 2.50; this implies that
children-athletes tend to react adaptively to stressors in sports.

Table 1. Summary of Resilience Responses During Competition (n = 300)

Resilience Item 1(\‘1,2; at all gz;ely g/i(;t; n ?);)v;’ays
Adapts to changes during competition 3.0 9.3 28.7 347
Deals with whatever arises 23 10.7 44.7 42.0
Finds humor in adversity 1.3 12.7 36.3 10.3
Coping with stress builds strength 33 10.0 39.7 35.7
Believes in achieving goals despite obstacles 1.7 8.0 42.3 18.7




e Not at all | Rarely Often Always
Resili |
esilience Item (%) (%) (%) (%)
Perceives self as strong in adversity 1.0 13.0 40.7 39.3

Weighted Mean = 3.61 (Criterion
Positive Adaptation Confirmed

= 2.50) —

Hypothesis 1: There will be no significant influence of health locus of control on children athletes’
resilience during competitions

Multiple linear regression revealed that HLOC significantly predicted children-athletes' resilience
(F(24,275) =2.544, p < 0.05). The regression model explained 18.2% of the total variance in resilience
(R*>=0.182), with an adjusted R? of 0.110 (11.0% after accounting for model complexity). The multiple
regression coefficient was R =—0.426. The null hypothesis was therefore rejected. Table 2 presents the
regression summary.

Table : Regression Summary — Influence of HLOC on Children-Athletes' Resilience

Model R R: |Adj.R*|F p

HLOC — Resilience | —0.426 | 0.182 | 0.110 2.544 | <0.05*

*p < 0.05; df = (24, 275)

Hypothesis 2: There will be no significant influence of emotional intelligence on children athletes’
resilience during competitions.

Multiple linear regression indicated that EI did not significantly predict children-athletes' resilience
(F(10,289)=1.578, p > 0.05; R>=0.052; Adj. R>=0.019). The null hypothesis was therefore accepted.
These results suggest that EI, as measured in this study, did not exert a statistically significant direct
influence on resilience in this population (Table 3).

Table 3: Regression Summary — Influence of EI on Children-Athletes' Resilience

Model R |R  |Adj.R*|F p

EI — Resilience | 0.228 | 0.052 | 0.019 1.578 | ns

ns = not significant; df = (10, 289)




Hypothesis 3: There will be no significant gender difference in children athletes' resilience during
competition.

An independent-samples t-test showed no statistically significant gender difference in resilience (t(298)
=0.865, p > 0.05; Levene's F = 0.701, p > 0.05, equal variances assumed). The null hypothesis was
therefore accepted. Nevertheless, male athletes recorded a marginally higher mean resilience score (M
=3.46, SD = [not reported]) compared to female athletes (M = 3.36). Table 4 summarizes these findings.

Table 4. Independent-Samples t-Test for Gender Differences in Resilience

Group N M T Df | p
Male Athletes — 1 3.460 | 0.865 | 298 | ns
Female Athletes | — | 3.363

ns = not significant (p > .05)

DISCUSSION

Health Locus of Control and Resilience

The significant influence of HLOC on resilience supports the theoretical proposition that internal health
beliefs are an important protective factor in the context of competition stress. This finding corroborates
Papoulidi and Maniadaki (2025), who reported the correlation between internal HLOC, resilience, and
favorable health outcomes among school-age people. Internally oriented HLOC adolescents have an
impression that events are within their control, a factor that makes them develop more adaptive coping
styles and motivation in the face of competition (Guo et al., 2025). The adjusted R? of 11.0% indicates
that HLOC is a significant but partial predictor of resilience, implying that other contextual and
interpersonal predictors, including coach support and interpersonal relationships with peers and family,
also play a significant role. Physical Education practitioners are therefore positioned to leverage HLOC-
enhancing pedagogical strategies, such as autonomy-supportive instruction, growth-focused feedback
and health education, as a way to enhance resilience in youth athletes.

Emotional Intelligence and Resilience

The insignificant impact of EI on resilience diverges from several established theoretical frameworks
(Métais et al., 2022). Although athletes with higher EI have been identified as better equipped to
regulate arousal, remain motivated during stress, and cultivate supportive interpersonal relationships,
these capacities did not translate into a statistically significant prediction of resilience in the present
sample. Troth et al. (2023) argue that individuals with higher EI manage emotionally demanding
situations more adaptively by accurately interpreting affective states and regulating mood; however, the
direct pathway from such competencies to resilience may be more complex in youth sport contexts than
existing theoretical models suggest.
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It is also noteworthy that limited empirical data have been conducted so far to link EI and resilience in
youth sport populations in sub-Saharan African communities, meaning the present findings contribute
to a relatively sparse evidence base rather than contradicting a well-established one. Several
methodological and contextual explanations may account for this discrepancy, and these are addressed
in the limitations of this study.

Gender and Resilience

The non-significance of the gender gap in resilience aligns with the emerging evidence that the gender
gap in psychological hardiness is narrowing in modern youth sport cohorts (Abulela et al., 2025). The
slightly positive scores of the resilience of male athletes are consistent with the argument of (Dariotis
& Chen, 2022); Jayanthi et al. (2022), where exposure of male adolescents to competitive risk-taking
situations gradually increases their resilience based on experiential learning. On the other hand, the
activities of female athletes in high-performance sport can be a protective factor that balances the risk-
taking behaviors Schinke et al. (2024), which would ensure similar resilience rates. All these findings
suggest that gendered resilience development programming should be applied instead of sex-
differentiated sport psychology interventions.

Adaptive Responses to Sport-Related Stressors

The positive adaptive response of children-athletes corresponds to the fact stated by Crane et al. (2025)
that people are normally oriented to adaptive response rather than rumination whenever things are going
badly. Ungar (2019) assume that a high level of resilience has a protective role in a variety of fields:
stress resistance, the quality of interpersonal relationships, psychological well-being, and illness
recovery, whereas low resilience has the propensity of maladaptive coping and psychological disorder.
The results confirm that, despite the under-resourced provision related to the sport setting, child athletes
may acquire strong adaptive capabilities in the case of the supportive impact of the coaches, families
and community stakeholders.

Limitation

The instruments employed may not have adequately captured the specific EI competencies most
salient to resilience in youth sport (e.g., stress inoculation, challenge appraisal). Second, Cuartero and
Tur (2021) suggested that EI functions as a predictor of resilience, but not its cause, and mediating
variables might reduce the direct relationship between EI and resilience. Third, cultural peculiarities
of the Nigerian sport milieu might be moderating the EI -resilience nexus differently, which has not
been considered by the standardized tools adapted. These possible mediators and moderators should
be investigated by future studies using path analytic or structural equation modeling models.

CONCLUSION

This study provides empirical evidence that HLOC is a significant predictor of resilience among
children-athletes competing in [jebu-Ode, Ogun State, Nigeria, while EI did not demonstrate a
significant direct predictive effect in this sample. There was no major gender variance in resilience,
whereas the male athletes had slightly higher resiliency scores. Competitive stressors also positively
affected child athletes as a population, with good adaptive habits.

24




Practical implications can be found in the fact that coaches and Physical Education experts should use
the HLOC-strengthening programs, which include attributions retraining, autonomy-supportive styles
of coaching, and educating young athletes about health literacy as the fundamental elements of their
development. Longitudinal and experimental study designs are recommended to establish causal
relationships and evaluate the long-term efficacy of such interventions.
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Abstract

Adolescent mental health challenges such as anxiety, depression, and low self-esteem are increasingly
prevalent among Nigerian secondary school students, yet exercise remains underutilized as an
intervention. This study examined how exercise participation affects mental health and well-being
among secondary school students in Benin Metropolis, Nigeria. One research question and four
hypotheses guided the study, focusing on how exercise type, intensity, and duration affect psychological
outcomes. Using stratified sampling, 100 students from six secondary schools completed structured
questionnaires. Data were analyzed with SPSS version 23 using chi-square and Analysis of Variance at
a 0.05 significance level. Exercise type (cluster mean = 3.12), intensity (cluster mean = 2.72), and
duration (cluster mean = 3.0) significantly impacted student mental health and well-being. Exercise
demonstrated measurable effects on specific mental health outcomes, including anxiety, depression, and
self-esteem (cluster mean = 3.0). Significant gender-based differences emerged in perceived exercise
effects on mental health (F(1, 148) = 103.639, p<.001). Exercise frequency is significantly related to
mental health outcomes (x*(9) = 174.800, p=.000), while physical activity type significantly impacted
mental well-being (x*(7) = 111.760, p<.001). Socio-economic factors, particularly access to sports
facilities and equipment, significantly influenced mental well-being (x*(8) = 94.440, p<.001).
Structured physical exercise positively impacts adolescent mental health in Nigerian schools, though
effects vary by gender and socio-economic status. Integrating exercise into school programs offers a
practical, accessible strategy for improving students’ psychological well-being.

Keywords: Adolescents, physical activity, anxiety, socio-economic status, gender differences

INTRODUCTION

The attainment of psychological well-being during adolescence is a multifactorial phenomenon shaped
by the interplay of biological, social, and environmental determinants. Secondary school represents a
formative developmental stage characterized by significant cognitive, emotional, and social transitions
that render young people particularly susceptible to mental health challenges, including anxiety,
depression, and diminished self-esteem (Andermo et al., 2020; Uktamovna, 2025). For many
adolescents, these vulnerabilities are compounded by academic pressure, sedentary lifestyles, and
constrained opportunities for structured recreational activity.




In Benin Metropolis, the mental health of secondary school students has emerged as a pressing public
health concern. The World Health organization (2022) defines mental health as a dynamic state in which
individuals realize their potential, manage daily stressors effectively, and contribute meaningfully to
community life. Physical activity has been identified as a key determinant of this state, with evidence
consistently demonstrating its efficacy in reducing anxiety and depression, improving sleep quality,
enhancing self-esteem, and strengthening cognitive function (Mahindru et al., 2023; Wang & Zhou,
2025). Neurobiologically, exercise benefits are mediated partly by upregulation of brain-derived
neurotrophic factor (BDNF) and release of endorphins associated with mood elevation.

For adolescents in particular, regular physical activity has been linked to lower rates of internalizing
disorders, greater social connectedness, and improved academic performance (Liu et al., 2022; Zhang
et al., 2024). School-based physical activity programs have demonstrated promise as low-cost, scalable
mental health interventions, particularly in low- and middle-income countries where access to clinical
mental health services remains constrained(Ahmed et al., 2023; Munyangane et al., 2026). Despite
growing global evidence, the specific context of secondary school students in Benin Metropolis has not
been adequately investigated. The moderating roles of exercise type, intensity, duration, gender, and
socio-economic status on perceived psychological outcomes remain insufficiently understood. The
present study addresses this gap.

Research Problem

The increasing prevalence of mental health disorders among secondary school students in Benin
Metropolis represents a pressing public health challenge. Although growing evidence base supports the
exercise mental health relationship globally, the perceived effects of exercise participation on the mental
health of students in this specific socio-cultural context remain largely unexplored. This gap is
particularly significant given the ecological diversity of Benin Metropolis, where differential access to
sports facilities, socio-economic disparities, and varying cultural attitudes toward exercise may shape
both participation patterns and psychological outcomes.

Significance of the Study

This study offers evidence-based insights for multiple stakeholders. Educational institutions may draw
on the results to refine school policies on physical education and student well-being. Health
professionals may utilize the evidence to design exercise-based preventive interventions targeting
adolescent mental health. Policymakers may incorporate outcomes into frameworks for recreational
infrastructure investment and physical education programing. For the academic community, this study
adds to the growing body of knowledge on the exercise—mental health nexus within African secondary
school contexts and provides an empirical foundation for future longitudinal inquiry.

Purpose of the Study

The following specific objectives were addressed:

1. Examine the relationship between exercise frequency and mental health outcomes among
secondary school students.

2. Establish the influence of physical activity type on students' mental well-being.

3. Determine gender-based differences in the perceived effects of exercise on mental health.
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4. Assess the relationship between socio-economic factors and mental well-being among
students engaging in physical exercise.

Research Question

The following research question was answered in this study:

1. Do secondary school students in Benin Metropolis perceive exercise participation as
positively influencing their mental health and well-being across dimensions of anxiety,
depression, and self-esteem?

Hypotheses
The following null hypotheses were tested:

1. There is no statistically significant relationship between exercise frequency and mental health
outcomes of secondary school students.

2. Physical activity type does not significantly influence the mental well-being of secondary
school students.

3. There are no significant gender-based differences in the perceived effects of exercise on mental
health.

4. Socio-economic factors such as access to sports facilities do not significantly relate to the
mental well-being of secondary school students.

METHODS

Research Design and Measures

The study adopted a cross-sectional survey design, appropriate for examining associations between
variables in a defined population at a single point in time (Maier et al., 2023). A self-constructed,
structured questionnaire served as the primary instrument, comprising two sections: Section A solicited
demographic information; Section B contained Likert-scale items (Strongly Agree = 4 to Strongly
Disagree = 1) derived from the research questions. The decision criterion was set at a mean threshold
0f2.50. Face and content validity were established by the researcher's supervisor and two subject-matter
experts, with revisions incorporated accordingly. Reliability was confirmed via the test-retest method
(two-week interval, n = 20 pilot respondents), yielding a satisfactory Pearson's Product-Moment
Correlation Coefficient (r .82).

Participants

The target population comprised secondary school students in Benin Metropolis who engage in
exercise, stratified by gender, class level, and school affiliation. Proportionate stratified sampling was
employed across six participating secondary schools, yielding a total sample of 100 students: Edokpolor
Grammar School (n = 19), U.P.S.S. (n = 11), Idia College (n = 22), U.D.S.S. (n = 17), Brano High
School (n = 10), and Edaiken Grammar School (n = 21). Respondents ranged primarily from 12 to 18
years of age.
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Data Collection

Ethical clearance was obtained from the relevant institutional review board, and all participants
provided informed written consent. Respondents and parents/guardians were fully informed of study
objectives, and participation remained voluntary. The principal investigator and two trained research
assistants administered questionnaires directly, providing standardized verbal instructions.
Questionnaires were retrieved on-site immediately upon completion, yielding a 100% response rate (N
=100).

Data Analyses

Frequency counts and percentages summarized demographic characteristics. Means and standard
deviations addressed each research question, with the 2.50 criterion mean as the decision threshold.
Chi-square analysis tested Hypotheses 1, 2, and 4; between-subjects ANOVA (two-group) tested
Hypothesis 3. All inferential tests were conducted at a = .05 using SPSS Version 23.

RESULTS

Demographic Characteristics

The study enrolled 100 secondary school students from six schools. Males accounted for 54.7% (n =
82) and females for 45.3% (n = 68). The majority of students (32.0%) were aged 12—14 years, followed
by 11-12 years (26.0%), 10-11 years (21.3%), and 15 years and above (20.7%). Idia College
contributed the largest proportion of respondents (22.0%; n = 33).

Research Question: Do secondary school students in Benin Metropolis perceive exercise participation
as positively influencing their mental health and well-being across dimensions of anxiety, depression,
and self-esteem?

Table 1 presents descriptive findings across all exercise-related variables. Every cluster mean exceeded
the 2.50 decision threshold, confirming that students broadly perceive exercise as a meaningful
contributor to psychological well-being.




Table 1. Descriptive Statistics for Exercise-Related Variables and Mental Health Perceptions (n = 100)

Exercise Variable Items Cluster SD Decision
(n) Mean Range

Exercise Type (aerobic, resistance, combination) 5 3.12 .396— Agreed
767

Exercise Intensity (low, moderate, high) 5 2.72 554 Agreed
671

Exercise Duration (short, medium, long) 5 3.00 496— Agreed
702

Specific Mental Health Outcomes (anxiety, 5 3.00 A471- Agreed

depression, self-esteem) 107

Individual Moderating Factors (personality, health, | 5 3.00 A471- Agreed

genetics) 1.006

Physical Activity Guidelines 5 2.97 496— Agreed
702

Cost-Effectiveness of Exercise-Based Promotion | 5 2.94 496— Agreed
707

Note. Criterion mean = 2.50. All cluster means exceed the decision threshold. Source: Field Survey,
2024,

Exercise type (cluster mean = 3.12) yielded the highest cluster score. Students affirmed that combined
cardio and strength training yields broader mental health benefits (mean = 3.19) and that resistance
training promotes confidence and positive body image (mean = 3.13). However, students disagreed that
running or cycling alone produces happiness and stress reduction (mean = 2.30), indicating that
contextual and social factors are perceived as integral to the psychological benefits of exercise. Exercise
intensity (cluster mean = 2.72) showed that high-intensity activities (mean = 2.96) and moderate-
intensity activities (mean = 2.91) were perceived more favorably, while low-intensity exercise was
undervalued (mean = 2.26). Exercise duration (cluster mean = 3.00) confirmed that longer sessions are
rated most highly (mean = 3.42) and that even brief bouts of physical activity are beneficial (mean =
3.13).

Hypothesis Testing

Table 2 presents a summary of all hypothesis test outcomes.




Table 2. Summary of Hypothesis Test Results

Hypothesis Test Statistic df p Decision

H1: Exercise frequency — mental health | Chi- 2= 174.800 9 < Rejected
square .001

H2: Physical activity type — mental well- | Chi- x> =111.760 7 < Rejected
being square .001

H3: Gender — perceived exercise effects | ANOVA | F(1,148) =1, < Rejected
103.639 148 .001

H4: Socio-economic factors — mental | Chi- ¥ =94.440 8 < Rejected
well-being square .001

Note. All tests were conducted at a = .05 using SPSS Version 23. All null hypotheses were rejected.

Hypothesis 1 was rejected. Chi-square analysis revealed a statistically significant relationship between
exercise frequency and mental health outcomes (¥*(9) = 174.800, p <.001), supporting a dose-response
pattern in which habitual, structured exercise yields the most pronounced mental health benefits.
Hypothesis 2 was rejected. A statistically significant association between physical activity type and
mental well-being was confirmed (¥*(7) = 111.760, p <.001), with aerobic and combination modalities
associated with more favorable outcomes. Hypothesis 3 was rejected. Between-subjects ANOVA (two-
group) revealed significant gender-based differences (F(1, 148) = 103.639, p < .001), with female
students reporting stronger gains in self-esteem and social connectedness, and male students more
frequently citing stress relief and mood regulation. Hypothesis 4 was rejected. Socio-economic factors,
particularly access to sports facilities, were significantly associated with mental well-being (¥*(8) =
94.440, p < .001), with students in better-resourced schools reporting more favorable psychological
outcomes.

DISCUSSION

Exercise Type and Mental Health

The finding that exercise type significantly influences mental health outcomes (cluster mean = 3.12) is
consistent with the broader empirical literature. The perceived superiority of combination exercises
integrating cardio and resistance training aligns with meta-analytic evidence indicating that aerobic and
combined modalities are associated with improved mood, reduced stress, and enhanced self-efficacy
(Recchia et al., 2023). The broad agreement that resistance training supports confidence and body image
(mean = 3.13) corroborates findings linking strength-based activity to enhanced self-concept among
adolescents. The disagreement with the item that running or cycling alone produces mood benefits
(mean = 2.30) may reflect the limited prevalence of sustained aerobic activity in this setting, or that
social participation and enjoyment are perceived as indispensable to exercise’s psychological benefits
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a view consistent with contemporary multidimensional models of the exercise—-mental health
relationship (Mahindru et al., 2023; Wang & Zhou, 2025).

Exercise Intensity and Duration

The cluster mean of 2.72 for exercise intensity indicates that students broadly perceive intensity as a
relevant determinant of mental health outcomes. Consistent with Chen et al. (2024) who demonstrated
that both high- and moderate-intensity exercise are associated with meaningful reductions in anxiety
and depressive symptoms, the present findings show that high-intensity activities such as running and
HIIT (mean = 2.96) and moderate-intensity activities such as brisk walking and swimming (mean =
2.91) were both perceived favourably. The undervaluation of low-intensity exercise (mean = 2.26)
warrants attention from physical education practitioners, given evidence that even light physical activity
produces meaningful psychological effects through mood regulation and social engagement. Results
also confirm that exercise duration positively influences perceived mental health outcomes (cluster
mean = 3.00), with longer sessions rated most highly (mean = 3.42), consistent with (Singh et al., 2023).
Equally important is student recognition of brief exercise episodes (mean = 3.13), validating the
practical value of incorporating short-duration physical activity breaks into the school day.

Exercise and Specific Mental Health Outcomes

The cluster mean of 3.00 for exercise—mental health outcome items confirms a clear perceived
relationship between regular exercise and reductions in anxiety, depression, and improvements in self-
esteem. These findings corroborate Recchia et al. (2023) whose systematic review established that
regular physical activity is associated with significant reductions in anxiety and depressive symptoms
and enhanced quality of life. The gradient in item means from 3.42 for general anxiety/depression
reduction to 2.57 for specific constructs such as self-perception may reflect heterogeneity in students'
personal exercise experiences or limited awareness of the neurobiological pathways, including
endorphin release and BDNF upregulation, that mediate the exercise—mental health relationship.

Exercise Frequency and Mental Health Outcomes

The statistically significant chi-square result for Hypothesis 1 (¥*(9) = 174.800, p < .001) confirms a
meaningful association between exercise frequency and mental health outcomes, consistent with Song
etal. (2025) whose meta-analysis demonstrated that higher exercise frequency is associated with greater
reductions in anxiety and depression. The dose-response nature of this relationship suggests that policies
promoting habitual, structured exercise participation rather than occasional or incidental activity are
likely to yield the most pronounced mental health benefits among secondary school populations.

Gender-Based Differences in Perceived Exercise Effects

The statistically significant ANOVA result for Hypothesis 3 (F(1, 148) = 103.639, p <.001) confirms
that gender significantly moderates the perceived effects of exercise on mental health. Female students
reported stronger perceived benefits in self-esteem and social connectedness, while male students more
frequently associated exercise with stress relief and mood regulation, consistent with Recchia et al.
(2023) who found that gendered social norms and differential exposure to competitive sport shape how
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exercise is experienced psychologically. These findings call for gender-responsive exercise curricula
that acknowledge differential motivations and perceived benefits across genders.

Socio-Economic Factors and Mental Well-Being

The statistically significant chi-square results for Hypothesis 4 (¥*(8) = 94.440, p < .001) confirms that
access to sports facilities and equipment is significantly associated with students' mental well-being.
Students attending better-resourced schools reported higher physical activity engagement and more
favorable psychological outcomes, consistent with Guthold et al. (2020)who established that
adolescents from higher socio-economic backgrounds have greater access to organized sport and
recreational infrastructure. This structural finding underscores that individually targeted behavior
change strategies are insufficient without corresponding improvements in the physical environments
enabling exercise participation. Equitable investment in school sport infrastructure is therefore both a
health and a social justice imperative.

CONCLUSION

This study provides empirical evidence that exercise participation has significant perceived effects on
the mental health and well-being of secondary school students in Benin Metropolis, Nigeria. All seven
exercise-related cluster means exceeded the 2.50 decision threshold, and all four null hypotheses were
rejected, confirming that exercise frequency, physical activity type, gender, and socio-economic factors
are statistically significant determinants of mental health outcomes. These findings affirm that physical
exercise constitutes an integral component of holistic student development in the Nigerian educational
system.

Structured physical activity programs sensitive to exercise type, intensity, duration, gender, and socio-
economic context hold significant potential as low-cost, scalable mental health interventions.
Policymakers, school administrators, and physical education practitioners are encouraged to leverage
these findings in designing evidence-based, contextually grounded exercise programs that position
physical activity as a central pillar of student mental health promotion. Longitudinal and experimental
studies are warranted to establish causal pathways and evaluate the sustained efficacy of structured
school-based physical activity programs.

Limitation
Several limitations merit acknowledgement. The cross-sectional design precludes causal inference, and

reliance on self-reported data introduces the possibility of recall and social desirability biases. The study
does not account for pre-existing medical conditions or concurrent therapeutic interventions.
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Abstract

Physical education (PE) can connect bodily experience with academic learning when movement is
externalized through motion capture, video, graphs, and scientific explanation. Yet movement data
become educationally meaningful only when students can interpret them and return to practice with
concrete revision targets. This proceedings report examined how movement-data-informed PE lessons
supported students' short-term perceptions and how different representations functioned as bridges
between bodily experience and natural science perspectives. Two Japanese high school cases were
analyzed: a long-jump PE-Physics-PE sequence at School A using motion-capture and force-related
data (pre n = 23; post n = 22), and a basketball free-throw lesson at School B using video, trajectory,
angle, speed, and form-related representations (pre n = 34; post n = 35). Questionnaire data were
summarized descriptively; optional free responses were used as contextual evidence. Both cases showed
high post-lesson positive response rates across four domains. School A suggested a disciplinary-
integration bridge, where force-related data connected PE with physics concepts. School B suggested a
self-regulation bridge, where trajectory visualization supported revision of shooting form. The findings
contribute a representational bridge model for XR-oriented PE: a capture-annotate-revise loop in which
teacher-guided interpretation links movement data to specific bodily revision before the next attempt.

Keywords: representational bridge; embodied data; visual feedback; self-regulation; interdisciplinary
learning

INTRODUCTION

Physical education (PE) is often taught through demonstration, repetition, verbal cues, and students'
own bodily feeling. These approaches are indispensable, but they also create a familiar pedagogical
problem: learners may know that a movement did not work without being able to identify what
happened in the movement, why the error occurred, or what specifically should be adjusted next.
Movement learning therefore involves not only physical performance but also noticing, interpretation,
and self-correction.

Motion capture, video analysis, and other XR-oriented movement-data systems can make aspects of
movement visible that are difficult to perceive from bodily feeling alone. A take-off angle, release
trajectory, ground reaction pattern, timing sequence, or body position may help students reinterpret
movement through natural science perspectives. Yet data visibility is not the same as learning. Numbers,

38




graphs, and images do not speak for themselves; students must be able to make sense of them, regard
them as relevant, and translate them into renewed action.

This paper develops the concept of a representational bridge to describe this pedagogical process. In
PE, the bridge often begins with a productive mismatch between what movement feels like from inside
and what data show from outside. This distinction matters because movement knowledge is partly tacit
(Polanyi, 1966) and grounded in the lived body (Merleau-Ponty, 1945/2012). Motion capture therefore
does more than display an objective body; it helps students translate felt jumping, throwing, or shooting
into scientific language such as force, angle, timing, and trajectory, and then return that translation to
renewed action.

Research Questions/Problems

RQ1. What descriptive response patterns were observed in students' self-reported perceptions after two
movement-data-informed PE cases incorporating natural science perspectives?

RQ2. How did the two cases differ in representation type, and how did those representations shape the
bridge between bodily experience, scientific interpretation, and renewed practice?

Brief Literature Review
Movement data, feedback, and sense-making

Technology-supported movement learning is often examined through feedback research. Video and
visual feedback can support motor learning in PE when students understand what they are seeing and
connect feedback to concrete movement goals (Han et al., 2022; Mddinger et al., 2022; Potdevin et al.,
2018; Zhou et al., 2021). Learning analytics research similarly emphasizes that feedback becomes
useful only when learners make meaning from data in context (Banihashem et al., 2022; Lim et al.,
2020).

This study extends that logic to movement-data-informed PE. The key issue is not whether data are
accurate or attractive, but whether they become actionable. A graph, posture image, or trajectory line
becomes pedagogical only when it helps students revise what they intend to do with the body.
Representation must therefore be selective and situated in the movement problem (Kirk & MacPhail,
2002; Mayer, 2014).

XR, embodied learning, and the body-data relation

XR and mixed-reality research argues that emerging technologies support learning when they connect
perception, action, and representation rather than presenting information as detached content. This
requires alignment among design, theory, and task (Johnson-Glenberg, 2018; Lindgren & Johnson-
Glenberg, 2013; Radianti et al., 2020).

This is especially important in PE because students must re-enter movement with a changed bodily
intention. Embodied and enactive perspectives treat knowing as grounded in perception and action
(Barsalou, 2008; Merleau-Ponty, 1945/2012; Varela et al., 1991). Motion capture data matter when they
help students re-describe felt movement and convert external representation into embodied self-
correction.
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Conceptual positioning of the representational bridge

The representational bridge concept specifies what movement data must do pedagogically. It is not
merely a feedback loop, visualization, or analytics display. It names the designed passage from bodily
experience to external representation, from representation to scientific interpretation, and from
interpretation back to renewed bodily practice. Drawing on distributed cognition and professional vision
(Goodwin, 1994; Hutchins, 1995), it emphasizes that the object of knowledge must return to the moving

body.

Table 1. Conceptual positioning of the representational bridge concept.

Concept

Visual feedback

Learning analytics
sense-making

Embodied/XR
learning

Representational
bridge

Primary focus

Showing learners video, images, or
performance information.

Helping learners interpret
educational data in context.

Connecting perception, action, and
representation through immersive
or mixed environments.

Linking felt movement,
externalized movement data,
scientific interpretation, and re-

What the representational bridge
adds

Emphasizes whether the
representation becomes a concrete
revision target for renewed practice.

Extends sense-making to embodied
re-entry: interpretation must return to
movement, not only cognition.

Specifies a PE design cycle linking
bodily experience, scientific
explanation, and movement revision.

Names the pedagogical condition
under which motion capture data
become meaningful for PE learning.

embodied action.
Note. The concept is used here as a design-level analytic construct rather than as a validated scale.

For this proceedings report, the bridge was operationalized through three observable design
indicators: (1) a felt movement problem or uncertainty, (2) externalization through data, image, graph,
or trajectory, and (3) re-embodiment through a specific revision target for the next attempt. This
operationalization keeps the concept from remaining a metaphor and links the two cases to a common
analytic structure.

Significance of the Study

This study reframes motion capture data in PE as educational translation. Visibility alone is not learning.
Data become educational when teachers select representations that help learners connect bodily
experience, scientific concepts, and renewed practice, consistent with the idea that teaching transforms
content into learnable forms (Shulman, 1987).

Purposes of the Study




The purpose of this study was to examine short-term student perception patterns after two movement-
data-informed PE cases and to clarify how different representations, including motion-capture/force-
related data and video/trajectory-based data, supported natural science perspectives on movement.
Because the available project summary did not consistently include individual-level matched data
across both cases, this proceedings manuscript treats the findings as design-level evidence rather than
causal proof of learning gains.

METHODS
Research Design and Measures for Quantitative Study

This study used an exploratory descriptive case design to capture emergent phenomena in authentic PE
settings. The cases were selected from a larger demonstration project because both connected PE with
natural science perspectives. The methodological priority was to describe how motion capture and
related representations functioned in real classroom ecologies, not to isolate variables experimentally.

Students responded to project-developed questionnaire items designed for practical monitoring. The
items were reviewed by project researchers and PE practitioners and organized into four domains: self-
regulated motor learning, interest in natural science perspectives on movement, reduction of
psychological burden, and motor perception/perceived competence. They captured short-term
perceptions rather than validated psychometric constructs.

Participants

The present paper focuses on two Japanese high school cases. The two participating schools are referred
to as School A and School B throughout the manuscript to protect institutional anonymity. The School
A case involved a three-step-approach long-jump lesson sequence. Pre-lesson questionnaire responses
were obtained from 23 students and post-lesson responses from 22 students. The School B case involved
a basketball free-throw lesson. Pre-lesson responses were obtained from 34 students and post-lesson
responses from 35 students. Across the two cases, the project summary therefore included 57 pre-lesson
responses and 57 post-lesson responses, although these were not consistently matched at the individual
level. Gender, ethnicity, and age percentages were not systematically available in the anonymized
project summary provided for this proceedings report; school-level demographic profiles were not
disclosed by the participating institutions. No identifiable student data are reported.

Table 2. Overview of the two cases included in the proceedings report.

Case Movement task Main representations used Pre Post
n n

School = Three-step-approach | Motion capture, force-related data, graphs, and 23 22
A long jump physical explanation

School = Basketball free throw | Video/image data, trajectory, angle, speed, and 34 35
B form-related representations
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Data Collection

Data were collected before and after the lessons through five-point student questionnaires. Optional
free responses were summarized into broad categories. The procedures were part of a school-based
demonstration project; this manuscript uses only anonymized, aggregated data. The first author
coordinated the broader project but did not teach the lessons; analysis was conducted from anonymized
summaries to reduce direct classroom confirmation bias.

Instructional Context and Representational Bridge Model

In School A, long-jump data were interpreted through angle, speed, force, timing, and take-off
characteristics in a PE-Physics-PE sequence. In School B, basketball free throws were examined
through video and trajectory-related representations such as angle, speed, trajectory, and form. The
cases were treated as contrasting bridge functions: a disciplinary-integration bridge in Case 1 and a self-
regulation bridge in Case 2.

Representational Bridge Model for Movement-Data-Informed PE

1. Bodily 2. Externalized _ 3. Scientific 4. Renewed
RRRSIUSNSS — | movementdata | — interpretagion — oIS S et

uncertainty video/trajectory force, timing self-correction
attempted action graphs/images movement pattern re-embodied trial

Case 1: Disciplinary-integration bridge Case 2: Self-regulation bridge
force/take-off data trajectory/form data

New attempts generate new bodily experience and new data for the next cycle

Note. The model shows how students move from bodily experience to externalized movement data,
scientific interpretation, and renewed practice. The same recursive loop can function as a disciplinary-
integration bridge when science concepts reorganize movement understanding, or as a self-regulation
bridge when visualized data guide the next attempt.

Figure 1. Conceptual bridge model showing Case 1 as a disciplinary-integration bridge and Case 2 as
a self-regulation bridge in movement-data-informed PE.

Data Analyses

Analysis focused on descriptive patterns. Positive response rates were calculated as responses of 4 or
5, with 3 treated as neutral. Group-level means are reported where available. Because consistently
matched individual files were not available across both cases, paired t-tests are not reported here.
Optional free responses were summarized as mathematics/physics-related comments, movement-sense-
related comments, and ICT challenge comments. Verbatim quotations were not available.




RESULTS

Post-Lesson Positive Response Patterns

Both cases showed high post-lesson positive response rates across the four practical outcome domains.
In School A, positive responses were 92% for self-regulated motor learning, 93% for interest in
mathematics/physics perspectives, 86% for reduced psychological burden, and 82% for motor
perception. In School B, positive responses were 88%, 80%, 89%, and 89%, respectively. These values
indicate that students in both cases tended to report positive perceptions after lessons that connected PE
movement with natural science perspectives.

Table 3. Post-lesson positive response rates by outcome domain.

School  Self-regulated motor Math/physics Reduced psychological Motor
learning interest burden perception

School | 92% 93% 86% 82%

A

School  88% 80% 89% 89%

B

Note. Percentages are rounded to whole numbers and are descriptive, not benchmark-based evidence
of success.

Group-Level Mean Patterns

Available group-level means were higher after the lessons in the domains most closely connected to
each instructional design. In School A, self-regulated motor learning increased descriptively from 3.73
to 4.33, and mathematics/physics interest increased from 3.15 to 4.46. In School B,
mathematics/physics interest increased from 3.44 to 3.96. The largest descriptive change was observed
in School A students' mathematics/physics interest (+1.31), which may reflect the more explicit PE-
Physics-PE sequence and the use of force-related explanation as a tool for movement revision.

Table 4. Group-level means for selected outcome domains.

School Outcome domain Pre mean Post mean Descriptive change
School A = Self-regulated motor learning = 3.73 4.33 +0.60
School A | Math/physics interest 3.15 4.46 +1.31
School B | Math/physics interest 3.44 3.96 +0.52

Note. Inferential statistics are intentionally omitted because individual-level matching was not
consistently available in the project summary.

How Representation Type Shaped the Bridge




The two cases differed not only by sport but also by the educational role that movement data played. In
School A, motion-capture and force-related data functioned as a disciplinary-integration bridge:
students could reinterpret long-jump performance through physics concepts such as force, angle, timing,
and take-off characteristics. In School B, video and trajectory information functioned as a self-
regulation bridge: students could notice release angle, ball path, and shooting form as targets for the
next attempt. The meaning of comparison is therefore not that one case was better than the other, but
that different representations organized different kinds of bodily-scientific sense-making.

Table 5. Representation type and bridge mechanism across cases.

Case Educational role of Intended pedagogical tension Re-embodiment target

data

School ' Disciplinary-integration = Felt long-jump effort was re- Revise take-off target, body

A

bridge between PE and | described through force, timing, position, and timing in renewed
physics. angle, and take-off data. jumping practice.

School = Self-regulation  bridge Felt shooting form was compared =Revise release angle, trajectory,

B

within repeated free- with visible trajectory, release, and form cues in the next shot.
throw practice. and ball-path information.

Note. The third column describes pedagogical tensions inferred from the instructional structure, not
verified individual student trajectories.

Contextual Free-Response and Mismatch Patterns

Optional free responses supported the survey patterns and revealed limits. Students more often
mentioned mathematics/physics perspectives and movement sense than ICT challenges: 41% and 59%
in School A, and 49% and 51% in School B. ICT challenge comments were lower, at about 5% and 6%,
but these rates still matter. They indicate that graphs, trajectories, and device operations can create
access demands. The bridge therefore requires scaffolding; otherwise, representations may interrupt
intuitive movement rather than deepen it.

Table 6. Contextual free-response theme mentions.
School Math/physics comments Movement-sense comments ICT challenge comments
School A 41% 59% 5%
School B 49% 51% 6%

Note. These counts are descriptive and were not treated as a full qualitative analysis.

DISCUSSION

What the Representational Bridge Adds




The findings shift the question from whether motion capture data are useful to how movement data
become actionable. Feedback and learning analytics research identifies interpretation as central to
meaningful data use (Banihashem et al., 2022; Lim et al., 2020). This report adds that, in PE,
interpretation must loop back to the body. Students translate bodily feeling into public, scientific
language and then translate that language back into revised bodily intention. In professional vision terms
(Goodwin, 1994), teachers help students see their own movement as an inspectable object of knowledge
rather than only as bodily intuition.

The concept also clarifies mismatch. Data can disturb bodily certainty: force may be dispersed despite
felt effort, timing may be late despite felt coordination, or trajectory may be flatter than expected. Such
discrepancies become productive only when teachers convert them into manageable revision targets.
Mismatch is therefore not an error to eliminate; it is the hinge through which motion capture becomes
education rather than display.

Force-Related Data and Trajectory-Based Data as Different Bridges

The cross-case contrast suggests that different representations support different forms of movement
understanding. In School A, force-related and motion-capture data created a bridge between PE and
physics. The larger descriptive shift in mathematics/physics interest may reflect the explicit PE-Physics-
PE structure, in which scientific concepts were returned to the movement task rather than taught as
detached explanation. In School B, trajectory and video representations created a bridge for practice
regulation: students could look at ball path and form as concrete cues for the next free throw. The two
cases therefore show different educational roles for XR-oriented data. One emphasizes conceptual
integration across subjects; the other emphasizes self-regulated refinement within repeated practice.

Design Principles for Movement-Data-Informed PE

The results and limitations generate practical design principles for PE teachers and researchers using
motion capture or XR-oriented systems. These principles follow the bridge model and emphasize that
richer visualization requires teacher scaffolding so that mismatch becomes inquiry rather than
confusion.

Table 7. Design principles for movement-data-informed PE.

Design principle Why it matters Teacher move

Begin with a felt Prevents data from appearing as Ask students what felt difficult
movement problem. detached information. before showing data.
Externalize movement Reduces cognitive load and Highlight one or two task-
selectively. supports usable interpretation. relevant variables.

Use productive mismatch | Turns disagreement between Compare what it felt like with
carefully. feeling and data into inquiry. what the data show.

Translate data into usable | Connects movement to force, Name the concept and its
science. angle, timing, or trajectory. practical movement meaning.




Return interpretation to Makes data meaningful through Set one concrete revision target
practice. re-embodiment. before the next attempt.

Design for Prevents data from creating new Scaffold graph, image, and
representational access. participation thresholds. trajectory interpretation.

Implications for XR-Oriented Physical Education

For XR-oriented PE, the central design question is not whether richer visualizations can be produced,
but whether they help students move from experience to interpretation to action. Future systems should
implement a three-step capture-annotate-revise loop: capture movement, annotate it with usable science
concepts, and prompt a specific bodily revision before the next attempt. Motion capture, augmented
overlays, and head-mounted displays may strengthen this loop, but can also overload students if
representations are too complex. Interpretability, task relevance, and re-embodiment should therefore
take priority over visual sophistication.

Limitations

This study has several limitations. There was no control or comparison group, so causal interpretation
is not warranted; history, maturation, selection, novelty, and instructor characteristics remain plausible
threats to internal validity (Shadish et al., 2002). Although the author was not the classroom teacher,
expectancy effects from researcher-teacher collaboration cannot be excluded. Individual-level matching
was not consistently available, the questionnaire was developed for project monitoring, free responses
were available only as categorized summaries, and objective performance data were not consistently
available. The contribution is therefore a design model for emergent classroom phenomena, not proof
of performance improvement.

CONCLUSIONS

In response to RQ1, both cases showed high post-lesson positive response rates across the four practical
outcome domains, with the largest available descriptive shift in School A students' interest in
mathematics/physics perspectives. In response to RQ2, the cases showed that representation type
mattered: force-related motion-capture data appeared to support scientific reinterpretation of long-jump
take-off, while video and trajectory-based data supported visual noticing of free-throw form and ball
path.

The main contribution is the representational bridge model. Motion capture data should not be treated
as a technological add-on or automatic evidence of learning. Its value lies in helping students move
from bodily experience to externalized data, from data to scientific interpretation, and from
interpretation back to renewed practice. We define this as the capture-annotate-revise loop: capture a
meaningful movement event, annotate it with usable science concepts, and prompt a specific bodily
revision. Future XR systems should be judged less by data richness than by re-embodiment success.
This loop depends on teachers' pedagogical improvisation: framing data as meaningful, managing
perceptual mismatch, and guiding students back to embodied revision. The teacher turns motion capture
from a mirror of movement into a pedagogical resource for reconstructing bodily knowledge.
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Abstract

Concussion is a major health risk for youth athletes in contact sports, requiring age-specific
rehabilitation due to neurodevelopmental sensitivities. The surging volume of publications over the last
decade necessitates a review of current knowledge patterns and research gaps. The aim of this study
was to examine the structure and direction of the literature on concussion in child and adolescent sports
over the last years and to reveal emerging research trends. A systematic search covering the years 2015-
2026 was conducted via the Web of Science Core Collection. The search utilized keywords including
("child*" OR "adolescent®*" OR "youth" OR "pediatric*" OR "high school") AND ("concussion" OR
"mild traumatic brain injury" OR "mTBI") AND ("sport*" OR "athlete*" OR "physical activity"). To
exclude studies focused solely on the clinical dimension, the dataset was limited to the categories of
"Sport Sciences," "Psychology," "Psychology Applied," and "Psychology Multidisciplinary”. The final
dataset of 1,647 articles were analyzed using author citation analysis, keyword co-occurrence analysis,
and temporal overlay visualization by using VOSviewer (v.1.6.20). Results indicate a broadening of
thematic emphasis from biomechanical assessments toward an integrated biopsychosocial framework
that emphasises mental health, sleep, and active multidisciplinary rehabilitation in youth concussion
management.. Terms including "mental health," "sleep," "anxiety," and "depression" were linked to the
most recent average publication years (APY>2022), according to the temporal overlay visualisation.
Author citation analysis shows that the literature is shaped around figures such as Michael Mccrea
(3894), Steven P. Broglio (3176), Grant L. Iverson (2724), and Kathryn Schneider (2518), while at the
country level, the USA (31044) and Canada (8688) are the leaders in citations. These results reflect an
emerging emphasis in the literature on complementing traditional 'return-to-play' protocols with
neurocognitive monitoring and psychosocial support in pediatric concussion management.

Keywords: Concussion, bibliometric analysis, child athletes, adolescent athletes




INTRODUCTION

Sports are environments in which injuries are common due to the fundamental nature of physical
activity (Maffulli et al., 2010). In particular, contact sports such as basketball, American football, rugby,
soccer, and ice hockey carry a high risk of serious injuries such as concussions. Concussions are
frequently referred to as a "silent epidemic" or an "invisible injury" due to the severe incidents that
occur at both amateur and professional levels, consequently becoming a subject of intense debate and
concern within the sporting community (David, 2020).

A sport-related concussion is a traumatic brain injury caused by a direct impact to the head, neck, or
body while participating in sports or physical activity, resulting in the rapid transmission of force to the
brain (Patricios et al., 2023). As the Concussion in Sport (CIS) group defines a concussion as “a
complex pathophysiological process affecting the brain, induced by traumatic biomechanical forces”
(McCrory et al. 2009), this condition has become a critical focus for the health and safety of young
athletes. This condition reflects a functional neurological disorder rather than structural tissue damage
as it arises from stresses created in the neuronal tissues within the skull by sudden acceleration,
deceleration, and rotational forces (Patricios et al., 2023). There are three primary types of concussion-
related symptoms: somatic (headache, loss of balance, and sensory sensitivity), psychological and
behavioral (mood swings, depressive tendencies, irritability, and sleep disturbances), and cognitive
(confusion, amnesia, and difficulty concentrating) (Meehan & Bachur, 2009). While the most
commonly diagnosed symptoms were headache, dizziness, and disorientation a persistent or chronic
headache emerges as the most prominent long-term consequence (Cournoyer & Tripp, 2014).

The negative effects of these symptoms create a significant risk of injury, especially within the youth
population and in female team sports. A study on female youth team sports by Cairo et al. (2022),
reported that concussions are a major risk of injury. According to the study, the head is the third most
frequently injured body area and concussions are the third most prevalent type of injury. This study also
represented that the annual incidence rate of concussions in this group was 9.4 per 100 participants
(Cairo et al., 2022). According to a retrospective study on youth athletes older age, female sex, and a
previous history of head trauma are significant risk factors for sport-related concussions. Notably,
athletes who have previously suffered a concussion were three to five times more likely to experience
another injury, highlighting the necessity of focused preventative measures and safeguarding practices
in youth sports (Tsushima et al., 2019).

A systematic review evaluating the treatment of sport-related concussions in children and adolescents
by Davis et al. (2017) indicated that the recovery period usually lasts less than four weeks. It was
emphasized that before athletes may resume full participation in sports, they must effectively return to
school. Additionally, current guidelines suggest a brief initial resting period followed by the progressive
introduction of symptom-limited physical and cognitive activity, as opposed to strict rest.

Despite increased awareness of the psychological implications of concussions, there is still a lack of
comprehensive mapping of how research trends have changed over the last decade. The primary aim of
this study was to bibliometrically map the literature on sport-related concussions in child and adolescent
athletes from 2015 to 2026. This study used co-occurrence and temporal overlay analyses to reveal the
change in research emphasis from acute clinical diagnostics to a multidimensional framework that
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includes sport psychology, mental health implications, and proactive safeguarding practices within
youth sports.

METHOD

Bibliographic records were retrieved on April 7, 2026, from English-language articles published in the
Web of Science (WoS) Core Collection databases between 2015 and 2026. In order to ensure an
exhaustive representation of the existing literature the following search query was employed across the
databases: ("child*" OR "adolescent*" OR "youth" OR "pediatric*" OR "high school") and
("concussion" OR "mild traumatic brain injury" OR "mTBI") and ("sport*" OR "athlete*" OR "physical
activity"). To exclude studies focusing only on the clinical aspect, Web of Science categories were
restricted to categories of "Sport Sciences", "Psychology", "Psychology Applied" and "Psychology
Multidisciplinary". The initial database search yielded 1,647 records from Web of Science. VOSviewer
(v.1.6.20) software was used to examine co-authorship networks, author citation impact, country
citation relationships, co-citation of authors, and the temporal overlay of keyword usage. This search
strategy provided a comprehensive capture of the concussion phenomena by integrating cross-
disciplinary perspectives, ranging from clinical neurology to sport psychology. Filtering was applied
primarily to exclude non-informative generic terms, and the threshold for keyword co-occurrence was
set to a minimum of 10 occurrences. For instance, only keywords with at least 10 times occurrences
and at least 10 publications per author were required for the citation analysis and the largest connected
component consisting of 93 authors was visualized to enhance the clarity of the network. Both
chronological changes and thematic structure were analyzed using two complementary visualisations:
keyword co-occurrence network analysis was used to identify distinct thematic clusters based on
associative link strength, while temporal overlay visualisation mapped the average publication year
onto the same network structure to show temporal broadening in research focus without confusing
publication timelines with longitudinal frequency growth.

RESULTS

A search of the Web of Science (WoS) database on concussion in child and adolescent athletes revealed
1647 studies which met the inclusion criteria. The final dataset covered the period between 2015 and
April 7, 2026.

The co-authorship network analysis

The co-authorship network analysis was conducted to examine collaborative patterns and identify major
research clusters within the field. To reduce network complexity and focus on researchers with sustained
productivity, a minimum threshold of 10 publications per author was applied. Among the 107 authors
who met this criterion, those belonging to the largest connected component were included in the
visualization to ensure network coherence and interpretability. One hundred and five authors were
distributed across 10 distinct clusters. The dense connectivity observed across the network suggests a
relatively integrated research structure characterized by established collaborative groups linked through
several highly connected authors. Evaluation of individual productivity metrics indicated that Howell
was the most prolific author in the dataset with 86 publications, followed by Michael Mccrea with 61,
Steven P. Broglio with 61 and Anthony Kontos with 61 publications.




When collaboration strength was assessed using Total Link Strength (TLS), which reflects the overall
extent of an author’s collaborative relationships, Michael Mccrea occupied the highest total link
strength in the network with a TLS of 207. David Howell and Steven P. Broglio followed with TLS
values 179 and 177, respectively. These researchers appear to play an important role in connecting
different collaborative subgroups within the literature. The visual representation of the co-authorship

network is presented in Figure 1.
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Figure 1: Author co-authorship network

The author citation analysis

In order to determine the citation relationships, scientific impact, and intellectual networks among
researchers in the concussion literature of child and adolescent athletes, Figure 2 presents the network
map of the author citation analysis carried out using the criteria of at least 10 publications and at least
50 citations. The analysis included 107 connected authors and identified seven major clusters.
According to these criteria, Michael Mccrea with 3894 citations, Steven P. Broglio with 3176 citations,
Grant L. Iverson with 2724 citations, and Kathryn Schneider with 2518 citations were found to be the
most cited authors in the concussion literature in the dataset.
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Figure 2: Author citation network

Country citation analysis

Figure 3 displays a network map of citations received by publications in the Web of Science database
broken down by country of origin. Based on the criteria that a country had published at least five studies
and receive at least 50 citations an analysis was carried out in this context of 19 connected countries.
Five clusters and 155 linkages were found in the analysis. The USA (31,044 citations), Canada (8688
citations), and Australia (6492 citations) were the nations with the highest number of citations. These
countries also ranked in the top three in terms of total link strength, with 5894, 3308, and 2151
connections, respectively.
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Figure 3: Country-level citation network

Keyword Co-occurrence Network Analysis

A keyword co-occurrence network analysis was conducted to map the conceptual framework and
identify the dominant thematic orientations within the literature (Figure 4). To ensure a highly specific
and rigorous thematic focus, generic methodological indices and demographic terms (such as human,
humans, male, female) were systematically excluded during the data-refinement stage. Singular and
plural forms of keywords were examined and standardized into a unified form using a thesaurus file. A
minimum threshold of 10 occurrences per keyword was maintained, and the top-performing keywords
based on network centrality were visualized. The final conceptual map yielded seven distinct clusters,
indicating a highly integrated yet multi-dimensional research landscape surrounding sports-related
concussions in youth populations. The network was largely structured around “concussion” (n = 839),
TLS = 1,497) and “mild traumatic brain injury” (n = 358, TLS = 651). The major red cluster formed
the empirical core of, trauma epidemiology, injury prevention, biomechanics, and discipline-specific
risks (e.g., ice hockey, lacrosse). The green cluster focused on neuromotor and functional recovery, with
a strong emphasis on mild traumatic brain injury, balance, postural stability, dual-tasking, and gait. The
light blue cluster captured specific sensory and physiological subdomains, including vestibular,
oculomotor, and vision deficits along with sex differences. The dark blue cluster highlighted the
developmental and psychological intersection of child groups, capturing paediatric, child, and comorbid
psychiatric complications, such as depression, anxiety, and ADHD. The yellow and orange clusters
represented clinical diagnosis, sports medicine frameworks, and standardised baseline neurocognitive
tests, impact, and trauma epidemiology. Finally, the purple cluster represented stake.
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Figure 4: Keyword co-occurrence network

Co-citation analysis

An author co-citation analysis was conducted to examine the intellectual structure of the concussion
literature on child and adolescent athletes. With a minimum of 50 citations, 103 cited authors meeting
this criterion were identified. Based on this finding, a network map revealed a total of 4 main clusters
and generating a network comprising 4795 links and total TLS of 34717. The most frequently co-cited
authors in the concussion literature were Mccrory P. (597, 277), Marar M, (201) and Iverson G.L. (195).
Visual representation of the author co-citation network map containing the analysis results is presented
in Figure 5.
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Figure 5: Cited authors co-citation network

Temporal Overlay Visualization of Author Keywords

The temporal overlay visualisation of author keywords (Figure 6) showed a broadening of research
paradigms between 2019 and 2022+. Baseline computerised neurocognitive batteries and acute
biomechanics (e.g., neurocognitive testing, neuropsychological testing, impact, biomechanics) were the
main focus of foundational studies (represented in purple/dark blue, < 2019). The field then moved
toward pediatric-centered motor control and dual-task functional assessments (shown in green, 2020-
2021, e.g., balance, vestibular, dual-task, injury prevention). Whereas, recent research frontiers (shown
in yellow, 2022+) have gradually moved toward more holistic and psychosocial dimensions most
notably, the emergence of mental health, sleep, anxiety, depression, and ADHD, in addition to modern
diagnostic tools and sports analytics (e.g., video analysis).
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Figure 6: Temporal overlay visualization of author keywords

DISCUSSION

Using multi-level bibliometric methodologies, the research area on sport-related concussions in young
athletes between 2015 and 2026 was thoroughly mapped out. Deeper understanding of the domain's
structural dynamics can be achieved by differentiating these analytical levels: co-authorship analysis
shows active scholarly collaborations, author citation analysis indicates the productivity and direct
visibility of individual researchers, and co-citation analysis reveals the fundamental theoretical
knowledge base shared across the literature. Prominent academics like, Michael Mccrea, Steven P.
Broglio and Grant L. Iverson hold key positions in these networks, which reflects their fundamental
contributions to the development of operational and clinical guidelines for young concussions.
However, a crucial geographic concentration and representation gap is highlighted by the USA and
Canada's overwhelming dominance in citation and publication networks. This centralisation indicates
a substantial under-representation of non-Western and developing sports systems, where clinical
facilities, diagnostic tools, and concussion reporting policies may differ significantly from North
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American collegiate frameworks, rather than just reflecting the volume of research. This changing
environment is further demonstrated by the temporal overlay networks and keyword co-occurrence.
The results show a thematic broadening from a mostly acute biomechanical paradigm to an integrated
biopsychosocial framework. Foundational research has mostly examined mechanical impact dynamics,
acute physical trauma, and baseline motor control (e.g., biomechanics, postural stability, impact).
However, the temporal overlay shows that research has gradually changed to include emotive and
psychological dimensions. According to the 6th International Consensus Statement on Concussion in
Sport (Patricios et al., 2023), paediatric concussions require a specific, multi-system approach that goes
beyond immediate physical symptoms Terms like mental health, anxiety, and depression are associated
with more recent average publication years, indicating that mental health and sport psychology have
developed as important topic elements. Furthermore, comprehensive reviews and meta-analytic
research provide strong support for the negative mental health outcomes and affective symptoms that
follow paediatric concussions (Gornall et al., 2021). In addition to conventional return-to-play
procedures, the temporal integration of terminology such as education, knowledge and concussion
education highlights an emerging focus on proactive baseline education, school based accomodations
and structured "return-to-learn" frameworks (Halstead et al., 2018; Purcell et al., 2019). Importantly,
these patterns show a historical shift in theme attention rather than a clear increase in volume since
temporal overlay visualisations show the average publication timelines of words rather than
longitudinal keyword frequency growth per se. When taken as a whole, these results highlight the
necessity of coordinated, multidisciplinary management systems that assist young athletes' academic
reintegration and psychological resilience in a variety of international situations.

CONCLUSION

This bibliometric analysis has revealed the intellectual structure, collaboration mechanisms, and
thematic evolution of youth sport related concussion research from 2015 to 2026. The results showed
an expansion of themes explored in the literature from an acute, biomechanical focus toward an
integrated biopsychosocial framework that increasingly includes active interdisciplinary rehabilitation,
mental health, and emotional symptoms. The literature is still mostly concentrated in North American
contexts, leaving non-Western sports systems under-represented, even though international consensus
statements continue to form the fundamental intellectual basis. Future studies should focus on
international cooperative networks and comprehensive management strategies that protect young
athletes' physical and mental wellbeing.

LIMITATIONS

This study has several limitations. First, in order to ensure proper metadata standardisation, data were
only retrieved from the Web of Science Core Collection. This may have resulted in the exclusion of
relevant studies that were only indexed in other databases like Scopus, PubMed, or SPORTDiscus.
Second, including only English-language peer-reviewed papers and reviews may have brought
linguistic and publication bias and under-represented important literature and regional research from
non-Western contexts. Third, the dataset covered publications from January 1, 2015, to April 7, 2026;
therefore, the data for 2026 represented only a partial publication year. In addition, recently published
articles were inherently disadvantaged by citation time-lag dynamics, which lead to lower citation
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metrics and link strengths in comparison to previous foundational literature. Lastly, although author
keywords effectively captured broad thematic domains, highly specialized sub themes would not have
met the co-occurence criterion if not explicitly identified as core keywords by the original authors.
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Abstract

This study aimed to examine the selective and developmental effects of social-emotional
learning (SEL)-based dance education on university students’ social-emotional competencies.
A mixed-methods, quasi-experimental pretest—posttest control group design was employed,
integrating quantitative (ANCOVA) and qualitative (process-based reflective) data. The
experimental group (n = 37) participated in a 12-session SEL-based dance program, while the
control group (n = 36) followed the standard curriculum. Data were collected using the Social-
Emotional Learning Skills Scale (SELS-S) and daily reflective self-evaluation forms.
ANCOVA results did not yield statistically significant group differences across the SEL
subdimensions. However, effect size analyses revealed moderate to large practical effects,
particularly in stress management and relationship skills, while smaller effects were observed
in self-esteem-related skills. These findings indicate that the intervention produced domain-
specific effects rather than uniform improvements across all competencies. In addition,
process-based findings from reflective evaluations demonstrated consistent and progressive
improvements across all SEL domains over the course of the intervention. These results
highlight the developmental and cumulative nature of social-emotional competencies, which
may not be fully captured through traditional outcome-based analyses. Overall, the findings
suggest that SEL-based dance education can serve as an effective pedagogical approach for
supporting domain-specific and developmentally sensitive improvements in social-emotional
competencies. The study also underscores the importance of integrating statistical, practical,
and process-based evidence when evaluating SEL interventions in higher education contexts.

Keywords: social-emotional learning, dance education, higher education, quasi-experimental
design, mixed-methods, effect size




INTRODUCTION

Social-emotional learning (SEL) has emerged as a critical framework for fostering students’ personal,
social, and academic development across educational contexts. While a growing body of research
highlights the benefits of SEL interventions, evidence regarding their effectiveness remains mixed,
particularly in higher education settings and short-term interventions. One key limitation of existing
studies is the reliance on pretest—posttest comparisons, which may overlook the developmental and
process-oriented nature of social-emotional competencies. Consequently, there is an increasing need
for research designs that capture not only overall effects but also domain-specific and developmental
changes, as well as variations in intervention effectiveness across individuals. Addressing this need, the
present study adopts a mixed-methods perspective to examine the selective and developmental effects
of SEL-based dance education on university students’ social-emotional competencies.

SEL encompasses the development of self-awareness, self-management, social awareness, relationship
skills, and responsible decision-making, all of which are critical for students’ academic success and
overall well-being (Li et al., 2025). Beyond academic achievement, these competencies are increasingly
recognized as essential life skills that support resilience, adaptability, and employability in higher
education and beyond (Manjare, 2024). In this regard, SEL equips individuals with the ability to
navigate complex social environments, manage challenges effectively, and sustain meaningful
interpersonal relationships.

A growing body of research highlights the benefits of SEL interventions in enhancing psychosocial
competencies, including emotional intelligence, empathy, and self-regulation (Nanda et al., 2025). In
teacher education contexts, SEL-based and mindfulness-oriented approaches have demonstrated
promising outcomes, particularly in fostering self-compassion, emotional awareness, and reflective
capacities among pre-service teachers (Wu & Qin, 2025). Moreover, the development of self-awareness
and empathy has been associated with improvements in critical thinking, decision-making, and
interpersonal effectiveness among university students (Kogak et al., 2025). Despite these positive
findings, most studies rely on traditional outcome-based evaluations, often overlooking how SEL
competencies develop over time and across different domains.

In recent years, there has been increasing interest in embodied and movement-based approaches to SEL,
particularly those integrating dance and physical activity. Theoretical perspectives such as Bandura’s
social cognitive theory, Goleman’s emotional intelligence framework, and Vygotsky’s sociocultural
theory suggest that learning occurs through social interaction, observation, and experiential engagement
(Dong & Zhang, 2024). Within this context, dance provides a unique pedagogical medium through
which students can express emotions, engage in social interaction, and develop self-awareness in an
experiential and embodied manner (Zhou & Larsen, 2025). Consistent with embodiment theory, which
posits that cognitive and emotional processes are grounded in sensorimotor experiences, dance-based
learning environments may offer particularly effective opportunities for enhancing emotional regulation
and social competence (Zafeiroudi et al., 2025).

Empirical studies further support the role of dance and movement-based interventions in fostering
social-emotional development. Dance education has been associated with improvements in self-
awareness, emotional expression, and interpersonal skills, while its collaborative and expressive nature
provides a natural context for developing core SEL competencies (Zych & Llorent, 2019;
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Vereshchahina-Biliavska et al., 2024). Additionally, structured dance activities have been shown to
promote self-reflection, emotional engagement, and social connectedness, contributing to broader
developmental outcomes (Schwender et al., 2025). However, despite these promising findings, their
effectiveness remains inconsistent when evaluated solely through pretest—posttest comparisons,
highlighting a methodological limitation in the literature.

A critical limitation in the existing literature is the tendency to assess SEL outcomes as aggregate scores,
which may obscure domain-specific effects and fail to capture the developmental and process-oriented
nature of social-emotional competencies. Furthermore, relatively few studies examine how intervention
effects vary depending on individuals’ baseline competencies or incorporate process-based data that
reflect ongoing changes during the intervention.

In response to these limitations, the present study adopts a mixed-methods approach to examine the
selective and developmental effects of SEL-based dance education on university students’ social-
emotional competencies. Specifically, the study investigates (a) whether the intervention produces
domain-specific effects across SEL subdimensions, (b) whether its effectiveness varies depending on
students’ baseline levels, and (c¢) how social-emotional competencies develop over time based on
reflective self-evaluations. Therefore, this study aims to examine the selective and developmental
effects of SEL-based dance education using both outcome-based and process-based measures.

METHODS
Research Design

This study employed a mixed-methods, quasi-experimental pretest—posttest control group design to
examine the selective and developmental effects of SEL-based dance education on university students’
social-emotional competencies. In this design, quantitative (ANCOVA) and qualitative (process-based
reflective) data were collected concurrently and integrated during interpretation, providing a
comprehensive understanding of intervention effects. The quantitative component was designed to
assess the effect of the intervention on post-test outcomes by controlling for baseline differences, while
the qualitative component aimed to capture students’ developmental trajectories through reflective self-
evaluations conducted after each session. Due to institutional and practical constraints, random
assignment of participants to experimental and control groups was not feasible. Therefore, intact classes
were used, and participants were assigned based on their existing class structures. One class was
designated as the experimental group, which received the SEL-based dance education program, while
the other served as the control group and continued with the standard curriculum. This approach is
consistent with quasi-experimental research designs commonly used in educational settings where
randomization is not possible. The intervention consisted of 12 structured sessions integrating dance
activities with SEL principles, focusing on the development of core competencies, including self-
awareness, self-management, social awareness, relationship skills, and responsible decision-making.
The control group did not receive any additional intervention during this period.




Participants

Participants were selected using purposive sampling based on predefined inclusion criteria. Given the
use of intact classes, group allocation was based on naturally occurring class structures, with one class
assigned as the experimental group and the other as the control group (Yildirim & Simsek, 2018). To
address potential selection bias, baseline differences between groups were controlled statistically in the
analyses. The inclusion criteria were as follows: (a) not having previously taken a Rhythm Education
and Dance course, (b) being enrolled as a first-year university student, and (c) having no physical
limitations that would prevent participation in the intervention. The experimental group consisted of 37
first-year students enrolled in the Department of Physical Education and Sports Teaching, whereas the
control group comprised 36 first-year students from the Department of Recreation Education. The
participants’ ages ranged from 18 to 20 years.

Instruments
Social-emotional learning skills scale (SELS-S)

The Social-Emotional Learning Skills Scale (SELS-S), developed by Kabake¢i and Korkut Owen
(2008), was used to assess university students’ social-emotional competencies. The scale consists of 40
items rated on a 4-point Likert-type format and includes four subscales: relationship skills, problem-
solving skills, stress management skills, and skills that enhance self-esteem. In the original study, the
reported reliability coefficients (Cronbach’s alpha) for the subscales ranged from .61 to .87. In the
present study, the internal consistency coefficients were found to be .80 for relationship skills, .80 for
problem-solving skills, .81 for stress management skills, and .79 for self-esteem-related skills,
indicating acceptable to good reliability.

Reflective daily self-evaluation form

To capture process-based changes in students’ social-emotional competencies, a reflective daily self-
evaluation form was developed by the researcher in alignment with core SEL domains. The form
consisted of 10 items representing five key dimensions: self-awareness, self-management, social
awareness, relationship skills, and responsible decision-making. During the intervention, students
completed the form at the end of each session by rating their experiences on a 5-point Likert-type scale.
The form was designed to capture students’ immediate perceptions of their behaviors, emotional
responses, and social interactions during each session. The collected data were analyzed using
percentage-based descriptive analysis to identify patterns and trends across sessions. This process-
oriented approach enabled the examination of developmental changes over time and provided
complementary insights to the quantitative findings (Sodums et al., 2023). Content validity of the
reflective form was established through expert review.

Intervention
SEL-based dance education program

Prior to the study, ethical approval was obtained from the *** University Scientific Research and
Publication Ethics Committee (11.01.2019/2019-16). Participants were informed that their involvement
was voluntary and would not affect their academic evaluation. Written informed consent was obtained
from all participants before data collection. At the beginning of the study, both the experimental and
control groups completed the SELS-S as a pre-test. Following this, the experimental group participated
in a 12-session SEL-based dance education program, while the control group continued with the
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standard curriculum, which did not include any structured SEL or dance-based activities. The
intervention was designed in accordance with established SEL frameworks, emphasizing sequential,
active, focused, and explicit instructional principles (Sollom, 2021). Each session targeted core SEL
competencies—self-awareness, self-management, social awareness, relationship skills, and responsible
decision-making—through structured and experiential learning activities using dance as the primary
medium (Rajan & Aker, 2020).

Each session followed a consistent structure. The sessions began with a brief mindfulness activity
(approximately 10 minutes) related to the lesson theme, followed by a warm-up phase designed to
prepare the body and enhance group cohesion. The main phase consisted of dance-based activities
focusing on body awareness, nonverbal communication, and emotional expression through movement
and music. These activities were designed to promote both individual reflection and social interaction.
At the end of each session, a group reflection and discussion was conducted, allowing students to share
their experiences and insights related to the targeted SEL competencies. Additionally, participants
completed a daily reflective self-evaluation form, which was used to monitor process-based changes

throughout the intervention.

The instructional process was collaboratively implemented: the dance instructor was responsible for the
technical aspects of movement and choreography, while the researcher facilitated the SEL components
and reflective processes. Upon completion of the intervention, the SELS-S was re-administered to both
groups as a post-test. The duration and structure of the intervention were designed to ensure sufficient
exposure for observable developmental changes. A detailed overview of the SEL-based dance education

program is presented in Table 1.

Table 1. SEL-based dance education program

Activity

Icebreaker and team-building activities

building activities

Developing a dance sequence based on one’s

Designing an individual practice routine

Creating original dance movements

Session SEL Domain Learning Objective
1 Self-awareness Developlr.lg selfjrgspect and respect
for others; practicing self-control
2 Self-awareness Bu1.1d1ng mutu al trust and generating Icebreaker and team-
logical solutions to problems
Enhancing self-control and problem- Creating a dance sequence based on one’s
3 Self-awareness . > .
solving skills cultural/geographical background
Managing emotions and setting
4 Self-management personal goals cultural/geographical background
5 Self-management Regulating emp‘uons related to
success and failure
6 Responsible Developing self-motivation, self-
decision-making  confidence, and responsibility
7 Responsible Improving problem-solving and

decision-making  evaluating decision outcomes

Building and maintaining positive

8 Relationship skills relationships

9 Relationship skills Enhagcmg collabor.atlon, actl_ve
listening, and conflict resolution

10 Social awarencss Recognizing diversity and fostering

creativity and expression
Developing empathy and

1 Social awareness collaborative skills

Teaching learned dance movements to peers
Learning dance steps collaboratively

Creating a group choreography

Presenting culturally inspired dance
movements

Teaching culturally inspired dance
movements to peers




Session SEL Domain Learning Objective Activity
Strengthening collaboration and self-
expression

Note. The program was designed following SEL competencies and structured progressively from
individual awareness to social interaction and collaboration.

12 Social awareness Creating a final group choreography

Statistical Analysis

All statistical analyses were conducted using IBM SPSS (Version 25.0). Descriptive statistics (means
and standard deviations) were calculated for all variables. Preliminary analyses were performed to
assess baseline equivalence and to examine the assumptions of parametric testing. Independent samples
t-tests were conducted on pre-test scores to evaluate group equivalence. The assumption of
homogeneity of variances was tested using Levene’s test, and no significant violations were observed.
The primary analyses were conducted using analysis of covariance (ANCOVA) to examine the effects
of the intervention on post-test scores across SEL subdimensions. In each model, the post-test score
was entered as the dependent variable, group (experimental vs. control) as the independent variable,
and the corresponding pre-test score as the covariate. This approach allowed for adjustment of baseline
differences between groups. Prior to conducting ANCOVA, key assumptions—including linearity,
normality of residuals, and homogeneity of regression slopes—were evaluated. The homogeneity of
regression slopes assumption was tested through the group x pre-test interaction. As no consistent
violations were detected, the ANCOVA results were interpreted based on main effects. Effect sizes
were reported using partial eta squared (n?) for ANCOVA results and Cohen’s d based on post-test
mean differences to assess practical significance. This dual approach enabled interpretation of
meaningful differences even in the absence of statistical significance. For the process-based component,
data from the reflective self-evaluation forms were analyzed using percentage-based descriptive
analysis. Changes across sessions were examined to identify developmental trends in each SEL domain,
providing complementary evidence to the quantitative findings. The level of statistical significance was
set at p <.05.

RESULTS

The results for each SEL subdimension are presented below.

1. Findings regarding the SELS-S

An independent samples t-test was conducted to examine baseline differences between the experimental
and control groups. The results indicated that there were no statistically significant differences between
the groups in pre-test scores (p = .246), supporting the assumption of group equivalence prior to the
intervention. A series of analyses of covariance (ANCOVA) were conducted to evaluate the effects of
the SEL-based dance education program on post-test scores, controlling for pre-test differences. In
addition, interaction effects were examined; however, no consistent interaction patterns were observed,
and the results were therefore interpreted based on main effects
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Table 2. Descriptive and ANCOVA results for SELS-S subdimensions

Variable Grou Pre-test | Post-test Adj. F ; Cohen’s
P M(SD) | M(SD) | Mean | (1,69) | P n d
Experimental ?Oo’f 2) ?0331 5) 3.31
Problem-solving ; ° 0.080 | 0.778 | 0.001 | 0.68
Control 298 3.08 3.08
(0.44) (0.33) )
Experimental | 3.14 3.28 328
Self-esteem- (0.35) (0.36) )
related skills Control 3.11 3.16 316 0.564 1 04551 0.008 ) 0.33
(0.46) (0.37) )
Stress Experimental ?(.)0395) ?(.)2297) 330
management ; - 1.079 | 0.302 | 0.015 | 1.05
skills Control 3.15 3.00 3.01
(0.42) (0.28) )
Experimental | 3.36 3.40 3.40
Relationship (0.33) (0.26) )
skills Control 3.28 3.13 313 3822 10055 ) 0.052 1 093
(0.47) (0.32) )

Note. Adjusted means were estimated controlling for pre-test scores. Cohen’s d values were calculated
based on post-test mean differences. Effect sizes of 0.20, 0.50, and 0.80 represent small, moderate, and
large effects. Higher scores indicate higher levels of social-emotional competence.

As shown in Table 2, the experimental group demonstrated consistent improvements across all
subdimensions of social-emotional learning, whereas the control group showed smaller gains and
declines in stress management and relationship skills. Although ANCOVA results did not indicate
statistically significant group differences, the effect sizes suggest meaningful practical differences
across several domains. In particular, large effects were observed in stress management (d = 1.05) and
relationship skills (d = 0.93), while a moderate effect was found in problem-solving skills (d = 0.68).
In contrast, the effect size for self-esteem-related skills was small (d = 0.33). Overall, these findings
indicate that the intervention produced domain-specific improvements, with stronger effects observed
in socially interactive and regulation-related competencies.

2. Findings from the Daily Reflective Self-Evaluation Form

The findings derived from students’ reflective evaluations conducted at the end of each session are
presented below.

Self-awareness

Students’ daily reflective evaluations regarding self-awareness are presented in Figure 1.
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Figure 1: Percentage change in self-awareness across sessions

As shown in Figure 1, students’ self-awareness increased from 41% in the first session to 59% in the
sixth session and stabilized at 56% in the final session. Overall, an increase of approximately 15
percentage points was observed, indicating a positive development in students’ self-awareness over the
course of the intervention.

Self-management

Students’ daily reflective evaluations of self-management are presented in Figure 2.

Self-management
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Figure 2: Percentage change in self-management across sessions

As shown in Figure 2, students’ self-management increased from 62% in the first session to 68% in the
final session, indicating a modest improvement over the course of the intervention.

Responsible decision-making

Students’ daily reflective evaluations of responsible decision-making are presented in Figure 3.
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Figure 3: Percentage change in responsible decision-making across sessions

As shown in Figure 3, students’ responsible decision-making increased from 64% in the first session to
72% in the final session, indicating a moderate improvement over the course of the intervention.

Relationship skills

Students’ daily reflective evaluations of relationship skills are presented in Figure 4.

Relationship skills
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Figure 4: Percentage change in relationship skills across sessions

As shown in Figure 4, students’ relationship skills increased from 66% in the first session to 73% in the
final session, indicating a moderate improvement over the course of the intervention.

Social awareness

Students’ daily reflective evaluations of social awareness are presented in Figure 5.
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Figure 5: Percentage change in social awareness across sessions

As shown in Figure 5, students’ social awareness increased from 65% in the first session to 74% in the
final session, indicating a moderate improvement over the course of the intervention.

The analysis of students’ daily reflective evaluations revealed a consistent upward trend across all
social-emotional competencies throughout the intervention period (Figures 1-5). Self-awareness
increased from 41% to 56%, with a peak at 59%, while self-management showed a modest improvement
from 62% to 68%. Responsible decision-making improved from 64% to 72%, relationship skills from
66% to 73%, and social awareness from 65% to 74%. Overall, these findings indicate progressive
development across all domains, with more pronounced gains in self-awareness and social awareness.
These results suggest that the SEL-based dance intervention contributed to gradual and cumulative
improvements in students’ perceived social-emotional competencies over time.

DISCUSSION

The present study aimed to investigate the effectiveness of SEL-based dance education on the social-
emotional competencies of university students using a quasi-experimental design. The findings revealed
a nuanced pattern. Although the ANCOVA results did not indicate statistically significant group
differences across the SEL subdimensions, the descriptive findings and effect size analyses suggest
meaningful domain-specific improvements in favor of the experimental group.

The descriptive analysis indicated that the experimental group demonstrated increases across all
subdimensions from pre-test to post-test, whereas the control group showed smaller gains and declines,
particularly in stress management and relationship skills. These patterns suggest that social-emotional
competencies may not develop spontaneously in university settings and may require structured
interventions. This interpretation aligns with prior research emphasizing the importance of intentional
SEL-based programs in fostering psychosocial development (Xavier et al., 2023). This may also be
related to the relatively high baseline scores observed in the sample, which may have limited the
magnitude of detectable change.

Despite the absence of statistically significant group differences, the effect size findings provide
important insight into the practical impact of the intervention. In particular, large effects were observed
in stress management and relationship skills, while moderate effects were found in problem-solving
skills. These results suggest that SEL-based dance education may be especially effective in enhancing
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competencies related to emotional regulation and interpersonal interaction. This finding is consistent
with previous studies highlighting the role of dance and arts-based education in improving emotional
awareness, social interaction, and psychological well-being (Zych & Llorent, 2019; Vereshchahina-
Biliavska et al., 2024).

In contrast, the relatively small effect observed in self-esteem-related skills suggests that such
constructs may be more stable and less responsive to short-term interventions. This is in line with
previous research indicating that self-related constructs often require longer-term and more intensive
interventions to produce measurable change (Papadopoulos, 2020).

Another important finding of the study emerges from the process-based data. Reflective self-evaluation
results indicated consistent improvements across all SEL domains, including self-awareness, self-
management, responsible decision-making, relationship skills, and social awareness. These findings
highlight the developmental nature of social-emotional learning and suggest that changes may occur
gradually over time. This supports the notion that process-oriented measures can capture meaningful
developmental trajectories that are not fully reflected in pretest—posttest comparisons (Nanda et al.,
2025).

The findings also reinforce the potential of arts-based and movement-oriented interventions in higher
education contexts. Previous research has shown that participation in dance and other creative activities
can enhance emotional intelligence, reduce stress, and improve social competencies (Guo, 2024). The
present findings extend this literature by suggesting that SEL-based dance education may produce
selective and developmentally sensitive improvements, particularly in domains involving social
interaction and emotional regulation.

From a broader perspective, the divergence between statistical significance and practical effect sizes
underscores the importance of interpreting intervention outcomes beyond p-values alone. Especially in
studies with relatively small samples or short intervention durations, effect size measures and process-
based data provide valuable complementary evidence for understanding intervention effectiveness.

Taken together, the results suggest that SEL-based dance education does not produce uniform effects
across all domains but instead generates domain-specific and developmentally progressive
improvements. These findings highlight the importance of designing SEL interventions that are
experiential, interactive, and sensitive to individual and contextual differences.

Several limitations should be considered when interpreting the findings. First, the use of a quasi-
experimental design without random assignment may limit the generalizability of the results. Second,
the relatively small sample size may have reduced the statistical power of the analyses. Third, the
duration of the intervention may not have been sufficient to produce statistically detectable changes in
all SEL domains. Future research should employ larger samples, longer intervention periods, and
randomized designs where possible.

CONCLUSIONS

This study examined the selective and developmental effects of SEL-based dance education on
university students’ social-emotional competencies. The findings suggest that SEL-based dance
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education can serve as an effective pedagogical tool for supporting specific dimensions of social-
emotional development in higher education. The results further emphasize the importance of designing
SEL interventions that are experiential, interactive, and embodied in nature. In addition, the study
highlights the value of incorporating process-oriented assessments, such as reflective evaluations, to
capture developmental changes over time. In conclusion, although the intervention did not yield
statistically significant differences across all measures, the findings provide evidence of meaningful,
domain-specific, and developmentally progressive improvements in social-emotional competencies.
These results underscore the potential of SEL-based dance education as a complementary approach for
fostering social-emotional development in higher education settings.
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Abstract

The aim of this study is to examine the effect of physical activity on smartphone addiction.
Sixteen individual studies were included after reviewing articles in the relevant literature. The
data from these studies were combined and analyzed using correlation meta-analysis. Analyses
were conducted using the Jamovi program (version 2.6.44), employing methods necessary for
meta-analysis such as effect size analysis, publication bias tests, heterogeneity tests, forest plot,
and funnel plot. A random-effects model was used. The findings indicate a statistically
significant and negative correlation between physical activity and smartphone addiction (r = -
0.31, 95% CI [-0.44, -0.17], p < .001), suggesting a moderate relationship. The results show
that as the level of physical activity increases, the level of smartphone addiction tends to
decrease. The analysis revealed a high level of heterogeneity (I = 99.34%), which may be due
to differences in sample characteristics, measurement tools, and cultural factors. Publication
bias analyses (Egger and Begg tests) were not significant. The findings demonstrate that
physical activity has not only physical but also psychosocial protective functions and may
alleviate digital addiction behaviors through mechanisms such as stress reduction, increased
self-regulation, and emotional regulation. Physical activity may therefore be considered an
effective public health strategy and a behavioral balance tool in combating increasing digital
addiction, especially among young individuals. Future studies should examine the relationship
between the type, duration, and intensity of physical activity and digital addiction, and
investigate the psychological and neurophysiological processes involved using longitudinal
designs.

Keywords: Physical Activity, smartphone addiction, phone addiction, meta-analysis




INTRODUCTION

With the rapid advancement of technology, digital tools have become indispensable parts of our daily
lives. This technological progress has not only transformed the way people communicate, learn, and
entertain themselves, but has also led to the emergence of a new type of behavioral addiction defined
as digital addiction. Digital addiction is characterized by individuals using digital devices compulsively,
habitually, and uncontrollably (Dresp & Hutt, 2022). Similarly, the continuous development of
technology is making individuals increasingly dependent on digital environments and is creating
patterns similar to traditional addictive behaviors (Yengin, 2019). Smartphone addiction, which ranks
high on the list of current behavioral addictions, is one of the subtypes of digital addiction. Smartphones
have become an important tool for communication, entertainment, education, and social interaction, but
their excessive and uncontrolled use has negative consequences for individuals' physical, psychological,
and social functioning (Zhu, Zhang, Lan & Song, 2025). This addiction is particularly prevalent among
young adults and university students, negatively impacting sleep quality, academic performance, and
mental health (Hassan et al., 2021). Recent research suggests that physical activity may have a
protective effect against smartphone addiction. Individuals with higher levels of physical activity have
lower levels of smartphone addiction; exercise has been shown to have a regulatory effect on stress,
boredom, and negative emotions associated with addiction (Shi, Wang & Liu, 2025); (Qi, Zhou, Li &
Liu, 2025). Indeed, studies have shown that increasing the frequency and intensity of physical exercise
leads to significant reductions in symptoms of mobile phone addiction (Lai et al., 2025). In this context,
studies systematically evaluating the effect of physical activity on smartphone addiction are becoming
increasingly important. A meta-analysis in this field has shown that exercise-based interventions
significantly reduce the level of smartphone addiction, and that programs lasting 12 weeks or more are
particularly effective (Liu, Xiao, Yang & Loprinzi, 2019). Similarly, systematic review findings also
confirm an inverse relationship between physical activity and smartphone addiction, and that regular
exercise can reduce the risk of addiction (Pirwani & Szabo, 2024).

Accordingly, this study aims to examine the effect of physical activity on smartphone addiction using
meta-analysis techniques. The research aims to synthesize data from individual studies and calculate
the overall effect size to reveal the function of physical activity in preventing smartphone addiction
from a broader perspective.

METHOD

Research Design

This study examines the effect of physical activity on smartphone addiction, the extent and direction of
the relationship, using a correlational meta-analysis method. The results of studies on the same topic
may differ, and this can be due to factors such as sample size and study quality. Meta-analysis is a
method that gathers many individual and independent studies on a specific topic and statistically re-
analyzes their findings (Cumming, 2012; Ellis, 2010; Petticrew and Roberts, 2006). This meta-analysis
included studies examining the effect of physical activity on smartphone addiction. This allows the
effects of individual studies to be examined separately. The analyses were conducted using a random
effects model.

Data Collection Process

To identify existing studies on the subject in the literature, a search was conducted in Google Scholar,
PubMed, and Web of Science databases. Both Turkish and English keywords were used during the
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search. In Turkish, the terms “Physical Activity”, “smartphone”, “phone”, and “psychology” were used

9 (3 2 (13

together, while in English, the keywords “Physical Activity”, “smartphone”, “mobile phone”, and
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“Addiction” were used together. The search results were summarized, and the abstract and keyword
fields were filled, and the obtained studies were checked for duplicates. The meta-analysis included 16
independent studies published in peer-reviewed journals that thoroughly examined smartphone
addiction, providing Pearson's overall r (r) and reported or calculable information (OR). While almost
all studies provided Pearson results (r), one study (Kim, 2020) recorded the odds ratio (OR) obtained
from regression analysis as a correlation measure. First, OR values were converted to Cohen's d values
via logarithmic transformation (d = In(OR) x (3 / 7)), then converted to the distribution of the d value
(r =d /(& + 4)) (Chinn, 2000). The obtained values were subjected to Fisher's Z before the meta-
analysis and, after analyzing the ease of interpretation perspective, were reformulated and interpreted.
Thanks to this approach, studies reporting different indicators were combined in a common effect size
metric, and comparability was ensured in the analysis. Within the scope of the meta-analysis, effect
sizes and heterogeneity analyses were calculated using the Jamovi program (version 2.6.44).

Data Collection Tools

Records obtained through
database search (n = 514)

)

Reccords rcmair;ing after
duplications were removed
(n = 470) X

Records excluded (n=431)

Scanned records (n= 470)

|

The study examined in full

text (n= 39) Study not included in the
resecarch (n= 23)

Studies included in the
rescarch (n=16)

Figure 1. PRISMA flowchart of the meta-analysis study selection process (adapted from
PRISMA 2020, Page et al., 2021).




Table 1. Characteristics of the studies included in the meta-analysis.

Study Correlation (r) | Sample (n) Country Physical Smartphone
Activity Scale | Addiction
Scale
1. Ding (2021) | -0,445 1801 China Physical MPATS
Activity
2. Barot (2023) | -0,805 106 India IPAQ Smartphone
Scale
3. Gong (2023) | -0,300 643 China Physical Smartphone
Activity Scale
4. Tong (2023) | -0,664 4621 China Physical MPATS
Activity
5. Ke (2024) -0,124 608 China Physical MPATS
Activity
6. Qin (2025) -0,130 527 China IPAQ-SF Smartphone
Scale
7. Zhu (2024) -0,101 4670 China Physical MPATS
Activity
8. Ding (2025) | -0,293 1392 China Physical MPATS
Activity
9. Musaoglu -0,209 400 Turkey IPAQ-SF Smartphone
(2023) Scale
10. Tanir -0,258 236 Turkey IPAQ-SF Smartphone
(2021) Scale
11. Haripriya -0,335 113 India IPAQ-SF Smartphone
(2019) Scale
12. Baskan -0,063 140 Turkey IPAQ-SF Smartphone
(2021) Scale
13. Guo (2022) | -0,158 1433 China Physical MPATS
Activity
14. Li (2021) -0,235 2077 China Physical Self-rating
Exercise Questionnaire
15. Numanoglu | -0,112 288 Turkey IPAQ-SF Smartphone
(2022) Scale
16. Kim (2022) | -0,200 53.534 Korea Physical KYRBS
Exercise

The characteristics of the studies included in the meta-analysis are presented in Table 1. The total
sample size for the 16 studies was 72,589.




RESULTS

Table 2. Overall effect size and heterogeneity statistics (random-effects model)

Intercept . CI Lower CI Upper
Estimate se z P Bound Bound
-0.306 0.0672 -4.56 <.001 -0.438 -0.175
Heterogeneity
Tau Tau? I? H? df Q
0.0695
0.264 (SE= o 150.556 15.000  1834.079
0.0263) 99.34%

Analyses were performed using the Fisher r-to-z transformation, and for ease of interpretation, the
results were reported by converting them back to the r coefficient. The random effects model results in
Table 2 show a statistically significant and negative correlation between physical activity and
smartphone addiction (r =-0.31, 95% CI [-0.44, -0.17], p <.001). This effect size indicates a moderate
relationship. The findings reveal that as the level of physical activity increases, the level of smartphone
addiction tends to decrease. However, a high level of heterogeneity was detected among the studies
included in the analysis (Q(16) = 1834.079, p < .001; I = 99.34%). This suggests that there is a
significant level of variation between studies, and these differences may be due to variations in
measurement tools, sample characteristics, or age groups. Furthermore, the calculated 95% prediction
interval is found to be in a wide range. This suggests that the actual effect size may be weaker or even
more different in some individual studies, supporting the high heterogeneity between studies.
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Figure 2. Forest plot according to random effects model.

The forest plot in Figure 2 shows the individual effect sizes and confidence intervals of the 16 studies
included in the meta-analysis. The vast majority of studies have negative effect sizes, and the overall
effect size obtained from the random effects model is also negative and significant (r = -0.31, 95% CI
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[-0.44, -0.17]). However, the width of the confidence intervals indicates significant differences between
studies. While some studies' confidence intervals intersected the zero line, in others, the overall effect
size showed a strong negative influence.
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Figure 3. Funnel plot regarding publication bias.

Figure 3 shows the funnel plot created to assess publication bias. Examination of the plot reveals that
the studies exhibit a relatively symmetrical distribution around the overall effect size. Furthermore, the
Begg and Mazumdar rank correlation test and the Egger regression test results were not statistically
significant (p > .05). These findings indicate that there is no significant publication bias in the meta-
analysis. Outlier and influencer study analyses identified one study as a potential outlier; however,
removing this study did not significantly alter the overall effect size.




DISCUSSION

This meta-analysis study revealed a statistically significant and negative association between physical
activity and smartphone addiction (r =-0.31, p <.001). This finding indicates that the tendency towards
smartphone addiction decreases as the level of physical activity increases, supporting the idea that
physical activity can be an important protective factor not only in terms of bodily function but also
behavioral regulation. The findings are consistent with the literature showing that physical activity
alleviates digital addiction behaviors through psychosocial mechanisms such as stress reduction,
increased self-control, psychological resilience, and emotional regulation (Qi et al., 2025); (Ye et al.,
2025); (Zhao et al., 2022); (Wang, 2025); (Liu et al., 2025)). While the obtained effect size is moderate,
it is significant when compared to similar studies conducted in the field of behavioral addictions. This
suggests that physical activity has a regulatory effect not only at the physiological but also at the
psychological level. The analysis results showed a high level of heterogeneity (I = 99.34%). This may
be due to differences in the sample sizes, cultural contexts, types of physical activity, and measurement
tools used in the included studies. Furthermore, the variety of measurement tools used and self-report-
based data collection methods may have increased the variance. Therefore, it is recommended that
future studies test variables such as age, gender, culture, exercise frequency, and exercise type using
moderator analyses. The lack of significance in the publication bias analyses (Egger and Begg tests)
indicates that the results are not affected by systematic bias. This also increases the statistical reliability
of the study. However, given the high heterogeneity, caution should be exercised regarding the
generalizability of the findings, and the results should be evaluated within the cultural and
methodological context. In conclusion, this meta-analysis demonstrates that physical activity has a
moderating role in smartphone addiction and emphasizes that in combating digital addiction, physical
activity should be considered not only as a health-based behavior but also as a behavioral balance
mechanism.

CONCLUSION

Current research findings reveal a statistically significant inverse relationship between physical activity
levels and smartphone addiction. The moderate effect observed demonstrates that physical activity
plays a critical role in combating smartphone addiction. Given the increasing prevalence of sedentary
lifestyles and high screen time among young people, promoting and sustaining physical activity should
be considered a strategic public health initiative to prevent both smartphone and digital addiction. The
results indicate that school and community-based sports programs should be designed to support not
only physical development but also digital self-regulation. Additionally, exercise habits acquired within
the family can be a supportive factor in helping young people develop healthy technology use behaviors.
In summary, physical activity should be considered not only a tool for maintaining physical health but
also a strong, protective shield against the addiction risks of the digital age. Future studies are
recommended to conduct detailed investigations into the relationship between the type, duration, and
intensity of physical activity and digital addiction; furthermore, the psychological and
neurophysiological processes involved in this relationship should be investigated using longitudinal
designs.
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Abstract

Participation in physical education classes is influenced by various physical, psychological,
and social factors. Identifying these barriers is essential for increasing student participation and
improving the quality of physical education lessons. However, there is no specific
measurement tool designed to assess the factors that prevent students from participating in
physical education classes. The aim of this study is to develop a valid and reliable measurement
tool to identify the barriers that hinder students’ participation in physical education classes. An
exploratory sequential mixed-methods design was employed. The study was conducted with
four distinct student groups enrolled in middle schools in Malatya. First, scale items were
generated through face-to-face interviews with 16 students, followed by expert evaluations
using the Lawshe technique to assess content validity. Data were collected from 570 students
for the Exploratory Factor Analysis, from 325 students for the Confirmatory Factor Analysis,
and from 28 students for the test-retest reliability procedure. EFA was performed using IBM
SPSS Statistics (Version 25 for Windows; IBM Corp., Armonk, NY, USA), and CFA was
conducted using IBM SPSS AMOS 24. EFA revealed a unidimensional structure consisting of
10 items. CFA results indicated good model fit (CFI=0.962; RMSEA=0.070; TLI=0.947;
GFI=0.950; NFI=0.941; IFI=0.963). Reliability analyses demonstrated strong internal
consistency and stability, with a Cronbach’s Alpha of 0.89, Composite Reliability of 0.890,
and a test—retest correlation of r=0.91. In conclusion, the developed scale is a valid and reliable
instrument for measuring the barriers that hinder students’ participation in physical education
classes.

Keywords: Physical education, barrier, scale development, validity, reliability




INTRODUCTION

According to data from the Ministry of Health, 22.5% of children in Tiirkiye aged 6 to 18 are overweight
or obese (Ministry of Health, 2022). The primary reason for these high rates observed during childhood
is the lack of physical activity (Boyle Jones & Walters, 2008). One of the key settings for addressing
this deficiency is physical education classes, as children spend the majority of their day at school and
are physically active predominantly during physical education lessons (Ilbak et al., 2025). Despite the
importance of physical education, school administrators and teachers of other subject areas argue that
courses included in high-stakes examinations are more valuable. Parents generally support this view
and believe that physical education lessons and sports activities negatively affect children’s academic
achievement (Yilmaz, 2018). Contrary to these assumptions, researchers emphasize that activities
implemented during physical education classes enhance academic performance by increasing blood
flow to the brain, improving mood, and enhancing mental alertness (Bailey, 2006).

A substantial body of research demonstrates that physical education classes enable students to assess
their physical fitness levels (Fairclough & Stratton, 2005), recognize themselves and their bodies,
become aware of their abilities, respect individual differences, and support their moral development
(Mouratidou, Goutza & Chatzopoulos, 2007). They also contribute to increased self-esteem and self-
confidence (Gaurav & Sukhbir, 2011), as well as fostering responsibility and an understanding of fair
play (Ludwiczak & Bronikowska, 2022). In addition, physical education helps cultivate lifelong
physical activity habits and supports the continuation of health-related behaviors acquired during
childhood into adulthood (Pangrazi & Corbin, 2000; Akarsu et al., 2025).

The numerous positive effects of physical education on students have been documented through
scientific studies conducted in various contexts and time periods. However, an examination of the
literature reveals several barriers that hinder the provision of high-quality physical education. For
instance, Morgan and Hansen (2008) reported that the barriers to physical education include financial
constraints, limited sports facilities, inadequate equipment, lack of time, large class sizes, negative
personal experiences, low levels of interest, and insufficient teacher knowledge. Similarly, Barroso et
al. (2005) identified the devaluation of physical education and large class sizes as major obstacles.
Jenkinson and Benson (2010) further noted that barriers to physical education and physical activity
largely stem from institutional factors and that students are negatively influenced by their peers.

A review of the literature reveals the existence of a scale developed to identify barriers to delivering
quality physical education (Kinnunen & Lewis, 2013). However, no such instrument tailored to the
Turkish context has been identified. Determining the barriers to delivering more effective physical
education lessons is considered essential for fostering healthier individuals. In line with this importance,
the aim of the present study is to develop a valid and reliable scale to identify barriers to physical
education lessons.

METHOD

Research Design

This study employed an exploratory sequential design, one of the mixed research methods. Mixed-
methods research integrates both quantitative and qualitative approaches within a single study by
collecting and analyzing data and synthesizing the resulting findings to draw conclusions (Creswell,
2008; Doyle, Brady & Byrne, 2009). In an exploratory sequential design, qualitative data are first
explored, and the findings obtained are subsequently used to guide the quantitative phase (Creswell,
2014). In the present study, individual interviews were initially conducted using qualitative research
techniques. The interview method enables the collection of in-depth information by asking targeted
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questions to relevant individuals (Taylor, Bogdan & DeVault, 2015). Therefore, one-on-one interviews
were carried out with each student. The survey model was employed to ensure validity and reliability.
In the survey model, a situation that occurred in the past or continues to exist in the present is described
within its natural context without any intervention (Biiylikoztiirk, 2009). For this reason, the survey
model was preferred to establish validity and reliability.

Study Group

The scale development process in this study was conducted with four distinct student groups. These
groups consisted of middle school students enrolled in the central districts of Malatya during the 2022-
2023 academic year. The first study group included 16 students, comprising two girls and two boys
from each grade level. Individual interviews were conducted with these students to gather their views
regarding the barriers to participating in physical education classes. The second study group, used for
the exploratory factor analysis (EFA), consisted of 570 students (248 boys and 322 girls). Of these
students, 102 were 10 years old, 11 were 11 years old, 162 were 12 years old, 104 were 13 years old,
and 24 were 14 years old. Additionally, 162 students were in the 5th grade, 210 in the 6th grade, 100 in
the 7th grade, and 98 in the 8th grade. The third study group, used for confirmatory factor analysis
(CFA), included 325 students (140 boys and 185 girls). Of these, 60 were 10 years old, 100 were 11
years old, 91 were 12 years old, 61 were 13 years old, and 13 were 14 years old. Grade distribution
included 98 students in the 5th grade, 110 in the 6th grade, 58 in the 7th grade, and 59 in the 8th grade.
The fourth study group, formed for the test—retest application, consisted of 28 participants (14 boys and
14 girls) selected equally from each grade level (7 students from each grade). Among these participants,
5 were 10 years old, 7 were 11 years old, 9 were 12 years old, 6 were 13 years old, and 3 were 14 years
old.

Development of the Measurement Tool

A comprehensive literature review was conducted during the preparation of the draft scale measuring
middle school students’ barriers to physical education lessons; however, no previously developed scale
addressing this topic was identified. Therefore, the scale was developed following the steps below:

1. Preparation of the scale draft,

2. Establishment of scale validity

3. Establishment of scale reliability

Ethical Considerations

Ethical approval for administering the scale was obtained from the Ethical Committee of Indnii
University (Decision No. 21/1, dated 17.11.2022).

RESULTS

Preparation of the Scale Draft

Prior to developing the barrier scale for physical education lessons, an extensive literature review was
conducted (Kogak et al., 2002; Kinnunen & Lewis, 2013; Sofo & Asola, 2016; Yilmaz, 2018; Wee &
Chin, 2020). Following the literature review, the steps below were implemented in preparing the draft
scale:

1. Semi-structured, face-to-face individual interviews were conducted with the first study group.
Additional probing questions were asked depending on the flow of the interview to obtain more detailed
responses. Parental consent was obtained, and all interviews were audio-recorded.

2. The recordings were transcribed by one researcher and independently reviewed by two researchers
who generated initial codes. The codes were compared, and overlapping codes were removed. The final
scale draft consisted of 21 items.
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3. A 5-point Likert-type scale was used for the draft, with response options ranging from “(1) Strongly
Disagree” to “(5) Strongly Agree.”
Scale Validity
Validity refers to the degree to which a measurement tool measures the intended construct (Celik, 2000).
According to Yilmaz (1998), validity reflects how well a measurement tool serves its intended purpose.
Various types of validity exist, including content validity, construct validity, criterion validity, face
validity, and predictive validity (Tavsancil, 2002). In this study, the scale was evaluated based on
content and construct validity.
Content Validity
Content validity concerns how well each item within the scale serves the overall purpose (Tekin, 2004).
For this purpose, a draft form was created to assess whether each item was appropriate for measuring
barriers related to physical education lessons. The form included the options “Appropriate,” “Not
Appropriate,” and “Needs Revision” for each item, along with an additional section for expert
comments.
Expert evaluations were obtained from five physical education teachers with over five years of
professional experience and five faculty members from departments of physical education and sports.
Expert opinions were analyzed using the Lawshe technique, which calculates content validity ratios
(CVR). Items with a CVR lower than 0.99 were removed from the scale (Lawshe, 1975). Accordingly,
four items that did not meet the CVR threshold were eliminated, resulting in a final draft of a 14-item
positive Likert-type scale.
Construct Validity
Construct validity refers to identifying the variables or constructs measured by the scale (Altunisik et
al., 2005). To establish construct validity, both EFA and CFA were performed. The draft scale was
administered to the second study group for the EFA, and the resulting item structure was administered
to the third study group for the CFA.
Exploratory Factor Analysis
Prior to analysis, the normality of the data was examined. Skewness and kurtosis values for each item
were found to fall within the acceptable range of -1.5 to +1.5, which indicates normal distribution
(Tabachnick, Fidell & Ullman, 2013). In addition, the suitability of the data for factor analysis was
evaluated using the Kaiser-Meyer-Olkin (KMO) coefficient, Bartlett’s Test of Sphericity, and
Cronbach’s Alpha reliability coefficient.
The KMO sampling adequacy value was .920, indicating a highly suitable sample. Bartlett’s Test of
Sphericity was significant (3*(45) = 2488.164, p < .001), confirming sufficient inter-item correlations
to proceed with factor analysis. These results verified the appropriateness of the dataset for factor
analysis (Bayram, 2004).
Cronbach’s Alpha for internal consistency was .895, demonstrating strong reliability and high inter-
item correlations. Item-level analyses revealed that items 4, 5, 7, and 9 had factor loadings below .30
and were therefore removed to enhance scale integrity and measurement precision. The remaining 10
items loaded onto a single factor, which explained 51.737% of the total variance. This value exceeds
the commonly accepted minimum threshold of 50% in social sciences, indicating that the items
collectively represent a unified construct (Yaslioglu, 2017; Streiner, 1994). The total explained variance
is presented in Table 1.

Table 1: Total Variance Explained

Initial Eigenvalues Rotation Sums of Squared Loadings
Total % Variance Total % Variance Total % Variance
1 5.174 51.737 51.737 5.174 51.737 51.737

Component




As shown in Table 1, the eigenvalue of the first component is 5.174, accounting for 51.74% of the total
variance. This indicates that the scale has a unidimensional structure and that the majority of the items
load onto a single factor. A graphical representation of the analysis results is presented in the scree plot
below in Figure 1.

Scree Plot

Eigenvalue
w

1 2 3 4 5 6 7 8 9 10

Component Number

Figure 1: Scree Plot

As shown in the scree plot in Figure 1, the eigenvalue of the first component is markedly high, followed
by a sharp decline in subsequent components. This pattern indicates that the scale possesses a
unidimensional structure and that only one factor explains a meaningful portion of the variance. The
eigenvalues of the remaining components fall below 1, demonstrating that they do not contribute
significantly to the overall variance.

Table 2: Factor Loadings

Items Factor Loadings

I do not want to participate in physical education classes because I do not want to

. 0.744
get tired.
I do not want to participate in physical education classes because I do not want to 0.763
sweat. )
I do not want to participate in physical education classes because I do not want to 0.764
get injured or sick. )
I do not want to participate in physical education classes because I feel 0.748
embarrassed. ]
I do not want to participate in physical education classes because I do not want to 0.663
change my clothes. ]
Physical education classes do not interest me. 0.705
Physical education is unnecessary. 0.729
I consider myself unskilled in sports. 0.613
I do not want to participate in physical education classes because I do not get along 0.707
with my friends. i
I do not want to participate in physical education classes because my friends do 0.743

not include me.




Upon examining Table 2, it is observed that the factor loadings of the 10 items in the scale range from
0.764 to 0.613. These values indicate that each item strongly represents the theme of “barriers to
physical education classes” and supports the underlying construct. Moreover, the fact that all factor
loadings are well above the commonly accepted threshold of 0.30 demonstrates high internal
consistency of the scale.

Table 3: Confirmatory Factor Analysis Results
x df y/df P CFI TLI GFI NFI IFI RMSEA
77.6 38 2.589 <001 0.962 0.947 0.950 0.941 0.963 0.070

The CFA results presented in Table 3 indicate that the proposed model demonstrates a good level of fit
with the data. The y*/df ratio was found to be 2.589, which falls within the acceptable range based on
the recommended criterion of < 3 (Kline, 2015). The model fit indices CFI (0.962) and TLI (0.947),
both of which are very close to the 0.95 benchmark, indicate strong structural fit (Bentler, 1990; Hu &
Bentler, 1999). In addition, the GFI (0.950), NFI (0.941), and IFI (0.963) values exceeding the 0.90
threshold further support the adequacy of the model’s overall fit (Hair et al., 1998). The RMSEA value
of 0.070, falling within the acceptable range of 0.05 to 0.08, suggests that the model exhibits a
satisfactory level of fit (Bayram, 2010; Hu & Bentler, 1999).
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Figure 2: CFA Path Diagram

According to the CFA model presented in the figure, the 10 items included in the “Barriers to Physical
Education Classes” scale load significantly onto a single-factor structure. The factor loadings range
from .53 to .77, indicating that each item adequately represents the underlying factor (Tabachnick et
al., 2013). This pattern supports the unidimensional nature of the scale and demonstrates that the items
collectively reflect a common construct. In addition, reasonable model modifications were made to
improve model fit by defining correlation paths between items s2 and s9, s6 and s7, and s9 and s10
(Byrne, 2010).




Table 4: Item Analysis Results

Item Items Standardized Standard
No Factor Loadings Error

I do not want to participate in physical education classes

1. because I do not want to get tired. 0.721 0.072

2 I do not want to participate in physical education classes 0.769 0.067
because I do not want to sweat.

3 I do not want to participate in Phys1cal e‘ducatlon classes 0.752 0.088
because I do not want to get injured or sick.

4 I do not want to participate in physical education classes 0.691 0.053
because I feel embarrassed.

5 I do not want to participate in physical education classes 0.624 0.071
because I do not want to change my clothes.

6 Physical education classes do not interest me. 0.606 0.069

7. Physical education is unnecessary. 0.630 0.057

8 I consider myself unskilled in sports. 0.535 0.056

9 I do not want to participate in phys1ca‘1 education classes 0.660 0.055
because I do not get along with my friends.

10. I do not want to participate in physical education classes 0.685 0.063

because my friends do not include me.

According to Table 4, the standardized factor loadings of the items range from 0.535 to 0.769. These
values indicate that all items significantly represent the associated factor. The highest factor loading
belongs to the item “I do not want to participate in physical education classes because I do not want to
sweat” (0.769), demonstrating that this item has the strongest relationship with the factor. The lowest
loading belongs to the item “I consider myself unskilled in sports” (0.535); however, this value remains
within the acceptable threshold (Byrne, 2010). The relatively low standard errors (ranging between
0.053 and 0.088) also indicate the reliability of the measurement model.

When the EFA and CFA results are evaluated together, it is evident that the 10-item Barriers to Physical
Education Classes Scale possesses a valid structure. The findings indicate that the scale demonstrates
adequate construct validity and meets the criteria recommended in the literature (Bayram, 2004;
Meydan & Sesen, 2011; Simsek, 2007).

Scale Reliability

The reliability and convergent validity of the developed measurement tool were assessed using
Composite Reliability (CR), Average Variance Extracted (AVE), and the test-retest reliability
coefficient. The analyses revealed that the CR value for the developed scale structure was 0.890, the
AVE value was 0.450, and Cronbach’s Alpha was 0.89. Since the CR value exceeds 0.70, the scale
demonstrates a high level of internal consistency. Although the AVE value is slightly below the 0.50
threshold, this serves as a borderline indication regarding the degree to which the latent construct is
represented; nevertheless, the high CR value compensates for this limitation to some extent (Fornell &
Larcker, 1981). The test—retest correlation coefficient (r = 0.91) indicates strong temporal reliability.
Therefore, the scale can be considered to exhibit an overall acceptable degree of structural validity.
Within this framework, the reliability indicators support that the measurement tool is both reliable and
valid.
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DISCUSSION

The “Barriers to Physical Education Classes Scale” developed in this study provides a comprehensive
and reliable measurement tool aimed at identifying the factors that hinder students’ participation in
physical education classes. The findings demonstrate that the scale has a unidimensional structure and
that the factors influencing students’ decisions to participate in physical education cluster around a
common construct. The EFA results revealed that a single factor explained 51.74% of the total variance,
which surpasses the threshold commonly accepted in the social sciences (Streiner, 1994; Yaslioglu,
2017) and presents strong evidence for construct validity. Similarly, the goodness-of-fit indices
obtained from the CFA including CFI, TLI, GFI, and RMSEA fall within acceptable ranges (Kline,
2015; Hu & Bentler, 1999), demonstrating that the scale aligns well with the theoretical model.

The Cronbach’s Alpha coefficient of 0.89 indicates high internal consistency among the scale items,
and the high CR and test—retest correlation coefficients show that the scale offers both consistent and
stable measurements over time. Although the AVE value is slightly below the 0.50 threshold, the high
CR value offsets this limitation and supports the scale’s convergent validity (Fornell & Larcker, 1981).
An examination of the scale items indicates that the barriers preventing students from participating in
physical education classes extend beyond physical factors, encompassing psychological and social
components as well. Feelings of embarrassment, perceived incompetence, peer relationships, and lack
of teacher engagement contribute to students’ reluctance to participate. These findings align with earlier
studies by Morgan and Hansen (2008) and Jenkinson and Benson (2010). Additionally, external factors
such as parental attitudes and the prioritization of academic subjects over physical education further
diminish students’ motivation to attend the class (Yilmaz, 2018).

In this context, the developed scale enables the examination of not only individual attitudes but also
systemic and environmental barriers. Consequently, it can contribute to the development of
comprehensive strategies aimed at enhancing the quality of physical education lessons. School
administrators, teachers, and policymakers can use this tool to identify barriers supported by empirical
data and design intervention programs accordingly.

CONCLUSION
In conclusion, this study identifies the barriers to participation in physical education classes on a
scientific basis and provides a tool that can guide both practice and research in this area. The developed
scale serves as an effective measurement tool that can be used in both academic research and field
applications.
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Abstract

The aim of this study is to examine the relationship between physical activity and internet
addiction and gaming addiction using a correlation-based meta-analysis method. While there
are studies in the literature investigating the effect of physical activity on digital addictions,
comprehensive quantitative syntheses based on correlation coefficients are limited. In this
context, a total of 16 independent studies (9 on internet addiction and 7 on gaming addiction)
meeting the inclusion criteria were included in the meta-analysis as a result of searches
conducted in Google Scholar, PubMed, and Web of Science databases. Pearson correlation
coefficients were used in the analyses, Fisher's z-transform was applied, and the analysis was
conducted using a random effects model. The combined effect size for internet addiction was
found to be r=-0.237 (95% CI [-0.400, -0.073], p = .004); and for gaming addiction, r =-0.218
(95% CI [-0.410, -0.027], p = .025). A negative and statistically significant relationship was
found between physical activity and addiction in both types of addiction. High levels of
heterogeneity were observed (I = 97.91% for internet; I* = 96.25% for gaming). In conclusion,
physical activity appears to be a potential protective factor in reducing digital addiction
tendencies; however, due to the correlational design, causal inferences cannot be made, and
future longitudinal and experimental studies are needed.

Keywords: Physical Activity, gaming addiction, internet addiction, meta-analysis




INTRODUCTION

The rapid development of technology has both positive and negative effects on individuals, one of
which is digital addiction. Digital addiction is a phenomenon characterized by the uncontrolled use of
online platforms such as the internet, social media, or digital games, impairing psychological, social,
and behavioral functioning. This situation creates addictive behavior in the individual through
neurological and psychological mechanisms similar to substance addiction (Ginige, 2017; Wallace,
2014). Digital addiction can be divided into many subtypes. The most common types of digital addiction
are gaming and internet

addiction. Internet addiction disorder (IAD) is defined as the loss of the individual's ability to control
their internet use, while gaming addiction is classified as "internet gaming disorder" in DSM-5 and is
characterized by loss of functionality as a result of excessive time spent on digital games (Griffiths,
2014; Cheng et al., 2025). Recent research has shown that physical activity plays a protective and
regulatory role on digital addictions. For example, physical exercise reduces depressive symptoms
associated with internet addiction and strengthens self-control (Du & Zhang, 2022). Similarly, studies
on adolescents have shown that regular physical activity improves mental well-being by reducing
internet addiction and learning burnout (Wang et al., 2023). Furthermore, physical exercise has been
identified as a protective factor mitigating the effects of internet addiction in stressful situations such
as cyberbullying (Lin et al., 2020). Studies on this topic may differ due to methodological differences,
sample size variations, and age groups. Meta-analysis combines the data from these studies to reliably
demonstrate the overall effect size (Zhang et al., 2023). While there are studies in the literature that
address the effect of physical activity on internet addiction, existing findings vary. Additionally, studies
specific to gaming addiction are limited. Furthermore, existing meta-analysis mostly exclude
correlation-based studies. Therefore, meta-analysis that systematically examine the relationship
between physical activity and both gaming and internet addiction through correlational data are
important in filling the knowledge gap in this area. This study aims to systematically examine the
relationship between physical activity and gaming and internet addiction in the existing literature. By
integrating the increasing correlational findings of recent years, the study aims to reveal the overall
effect of physical activity on gaming and internet addiction.

METHOD

Research Design

This study investigated the effect of physical activity on gaming addiction and internet addiction, as
well as the dimension and direction of the relationship, using a correlation-based meta-analysis method.
Correlation meta-analysis aims to calculate the overall level of relationship between variables by
combining Pearson correlation coefficients obtained from different studies (Borenstein et al., 2009).
This correlation-based meta-analysis included studies examining the relationship between physical
activity and gaming addiction and internet addiction.

Data Collection Process
To find relevant studies in the literature, searches were conducted in Google Scholar, PubMed, and Web
of Science databases. Both Turkish and English keywords were used during the search. In Turkish, the

% 46

terms “Physical Activity”, “Gaming Addiction”, and “Internet Addiction” were used together, while in
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English, the keywords “physical activity”, “Gaming Addiction”, and “Internet Addiction” were used
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concurrently. The examined studies were also checked for duplicates. Sixteen studies (9 for internet
addiction and 7 for gaming addiction) were included in the meta-analysis, meeting the following
criteria: quantitatively examining the relationship between physical activity and gaming and internet
addiction; providing Pearson correlation coefficient (r) reports or statistically significant data (OR) from
which r can be calculated; and being published in peer-reviewed journals. The method used in this study
is correlation meta-analysis, which relies on Pearson correlation coefficient (r) values to indicate the
magnitude and direction of the relationship between the variables examined. In the meta-analysis,
Fisher's z-transform was applied to approximate the normal distribution of correlation coefficients and
stabilize their variances. This transformation reduces potential bias in cases where correlation values
have extremes, ensuring reliable calculation of the mean correlation (Welz et al., 2020). One study (Li,
2021) presented the odds ratio (OR) values obtained from logistic regression analysis as a measure of
relationship. Initially, the OR value was converted to Cohen's d value (d = In(OR) x (\3 / m)) using the
formula, and then the d value was converted to the correlation coefficient (r) (r = d / \(d? + 4)). The
analyses were conducted using a random effects model. In the study, the I? statistic and 12 variance value
were also calculated to determine heterogeneity. The results were obtained using the “MAJOR” plugin
in Jamovi (version 2.6.44) software.

Data Collection Tools

Figure 1. PRISMA flowchart of the meta-analysis study selection process (adapted from
PRISMA 2020, Page et al., 2021).
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Table 1. Characteristics of the studies included in the meta-analysis.

Study Correlation | Sample Country | Physical Addiction Scale | Addiction
(r) (n) Activity Type
Scale
1. Alagdz -0,025 409 Turkey CBPAQ Internet INTERNET
(2022) Addiction Test
2. Xu & Tang | -0,290 1081 China PARS-3 CIAS-R INTERNET
(2024)
3. Liu (2024) | -0,124 1607 China PAQ-based Internet INTERNET
measure Addiction Scale
4. Li(2021) -0,110 1454 China Physical Internet INTERNET
Exercise Addiction Test
duration
5. Liu (2025) | -0,260 807 China Physical Internet INTERNET
Exercise Addiction Scale
Scale
6. Kogak & -0,715 140 Turkey IPAQ Internet INTERNET
Uyaroglu Addiction Test
(2021)
7. Giiltekin -0,173 792 Turkey IPAQ_SF Internet INTERNET
(2025) Addiction Scale
8. Dursun -0,022 211 Turkey IPAQ SF Internet INTERNET
(2024) Addiction Scale
9.Du & -0,250 855 China Physical CIAS-R INTERNET
Zhang (2022) Activity
Level
10. Alagoz -0,050 409 Turkey CBPAQ GASFA GAMING
(2022)
11. Wonget | -0,090 283 China GODIN IGD GAMING
al. (2024)
12. Hazar -0,350 330 Turkey CBPAQ Digital Game GAMING
(2017) Addiction Scale
13. Giiltekin | -0,182 583 Turkey CBPAQ Digital Game GAMING
(2021) Addiction Scale
14. Havadar | -0,112 404 Turkey FAYO Digital Game GAMING
(2025) Addiction Scale
15. Cihan -0,002 916 Turkey IPAQ SF Digital Game GAMING
(2024) Addiction Scale
16. Karaaslan | -0,659 99 Turkey IPAQ Digital Game GAMING
(2023) Addiction Scale




RESULTS

Table 2. Results of the random effects model in the meta-analysis of physical activity and
internet addiction.

Intercept

. CI Lower CI Upper
Estimate se Z p Bound Bound
-0.237 0.0833 -2.84 0.004 -0.400 -0.073
Heterogeneity

Tau Tau? I? H? df Q
0.0602

0.245 (SE= 0 47.869 8.000 122.693
0.0312) 9791%

According to the analysis results, a negative and significant relationship was found between physical
activity and internet addiction (r = -0.237, 95% CI [-0.400, -0.073], p = .004). In addition, a high level
of heterogeneity was detected between studies in the heterogeneity analysis (Q(8) = 122.693, p <.001,

2 =97.91%).

Figure 2. Forest plot based on the meta-analysis results of internet addiction.
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Effect size (r)

The graph in Figure 2 shows the effect size (r) and 95% confidence interval for each study. Negative
correlation coefficients indicate that the tendency towards internet addiction decreases as the level of
physical activity increases. The overall result of the meta-analysis shows that the mean effect size is r
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=-0.24 (95% CI [-0.40, -0.07]) and the relationship is moderately negative and statistically significant
(p = .004). The highest negative effect was observed in the study (Kocakuyaroglu, 2021) (r = -0.90),
which is noteworthy for being a more extreme value than the others.

Figure 3. Funnel plot graph of the meta-analysis of internet addiction.
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Fisher's z Transformed Correlation Coefficient

In the graph, the effect size (Fisher’s z-transformed correlation coefficient) of each study is shown on
the horizontal axis, and the standard error on the vertical axis. The generally symmetrical distribution
of the points suggests low publication bias. Additionally, Egger’s regression test (p = 0.086) and Begg
test (p = 0.761) show that publication bias is not statistically significant.
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Table 3. Results of the random effects model in the meta-analysis of physical activity and
gaming addiction.

Intercept CILower CIU
. pper
Estimate se VA p Bound Bound
-0.218 0.0975 -2.24  0.025 -0.410 -0.027
Heteregeneity
Tau Tau? g H? df Q
0.0631
-0.251 (SE= %96.25  26.660 6.000 79.885
0.0384)

According to the random effects model and heterogeneity statistics in table 3, a negative and significant
relationship was found between physical activity and gaming addiction (r = -0.218, 95% CI [-0.410, -
0.027], p = .025). In the heterogeneity analysis (Q(6) = 79.885, p < .001, I> = 96.25%), a high level of

heterogeneity was detected among the studies.

Figure 4. Forest Plot according to the meta-analysis results of gaming addiction.
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Figure 4 shows the effect size (r) and 95% confidence interval for each study. The analysis result shows
an overall effect size of r = -0.22 (95% CI [-0.41, -0.03]), with a negative, low-to-moderate, and
statistically significant correlation (p = .025). This finding indicates that increased physical activity
reduces the tendency towards gaming addiction. The highest negative correlation was observed in the
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study (Karaaslan 2023) (r = -0.79), making it one of the studies that contributed most to the
heterogeneity in the model.

Figure 5. Funnel plot of the gaming addiction meta-analysis.
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In the funnel plot of publication bias shown in Figure 5, the effect size (Fisher's z-transformed
correlation coefficient) of each study is shown on the horizontal axis, and the standard error is shown
on the vertical axis. The generally symmetrical distribution of the points indicates low publication bias
in the analysis. According to the Egger test results, a significant asymmetry was observed in the funnel
plot (p <.001), which is thought to be due to the influence of some small sample size studies. In contrast,
the Begg test (p = 0.136) does not indicate significant publication bias. All these findings show that the
meta-analysis results are generally independent of publication bias and reliable.

DISCUSSION

This study, conducted using correlational meta-analysis, evaluated the relationship between physical
activity and internet and gaming addiction. The analysis results demonstrate a negative and statistically
significant correlation between physical activity and both internet addiction (r = -0.24, p = .004) and
gaming addiction (r =-0.22, p = .025).

104




Based on this data, it can be said that as individuals' physical activity levels increase, their tendency to
exhibit digital addiction decreases significantly. Although the effect sizes determined in the analyses
range from low to moderate, the significant and stable negative correlation indicates that physical
activity has a preventive role against digital addictions. The known potential of physical activity—such
as coping with stress, improving self-control, and strengthening real-life social connections—can
minimize an individual's need to escape into virtual environments. Through these mechanisms, it can
contribute to weakening the reward and avoidance cycles that play a role in maintaining addictive
behaviors. Another important finding that stands out in the analyses is the high level of heterogeneity
between studies for both types of addiction (1> =97.91% for internet addiction; I> = 96.25% for gaming
addiction). This high variation may stem from the atmosphere in which the research was conducted, the
characteristics of the samples, and the diversity of measurement tools used. Furthermore, the very strong
negative correlation values reported in some studies (Karaaslan, 2023) r=-0.79 and (Kocakuyarlioglu,
2021) r=-0.90 may have been decisive in the overall effect size calculation. Therefore, these structural
differences between studies must be considered when evaluating meta-analysis results. While
examinations for publication bias showed no signs of bias as a result of internet addiction, Egger test
results indicated asymmetry as a result of gaming addiction. However, despite this asymmetry, the high
calculated Fail-safe N values and the fact that no additional study was needed in the Trim-and-Fill
analysis confirm that the overall results obtained are statistically robust and reliable.This situation
demonstrates that the meta-analysis findings are not shaped solely by the influence of small sample size
studies. The parallelism of the effect sizes obtained for both types of addiction is a noteworthy finding.
This parallelism indicates that physical activity functions as a regulatory mechanism not only against a
specific subtype but also against digital addiction in general. Additionally, the higher effect of physical
activity on internet addiction compared to gaming addiction may stem from the broader range of
behavioral variations encompassed by the internet, and therefore a stronger association with a lack of
physical activity.One of the most fundamental contributions of this research to the literature is its
quantitative synthesis of the relationship between physical activity and gaming and internet addiction
in light of correlational data. In this way, data from different geographical locations, different sample
characteristics, and various measurement methods have been analyzed from a holistic perspective.
However, the correlational design of the studies examined prevents the establishment of a definitive
causal link between the variables. The question of whether physical activity habits or the intensity of
physical activity interventions are more effective in reducing gaming and internet addiction needs to be
clarified more clearly through longitudinal and experimental studies. Meta-analysis studies are needed
in this context.

CONCLUSION

The current meta-analysis demonstrates a statistically significant and inverse relationship between
physical activity and internet and gaming addiction. These results indicate that physical activity can be
considered an effective protective mechanism in minimizing and preventing the risk of digital addiction.
The similar effect sizes calculated for internet and gaming addiction suggest that physical activity may
have a regulatory function on the phenomenon of digital addiction in general, rather than on a specific
type. However, the high degree of heterogeneity found in the analyses indicates that a cautious approach
should be taken in interpreting the findings.
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In this context, it is important that future studies delve deeper into potential moderating variables such
as age groups, cultural dynamics, and diversity in measurement tools. The research results show that
implementing policies that encourage physical activity in educational institutions and youth centers can
be an effective supporting mechanism in the fight against digital addiction; however, experimental and
longitudinal studies are needed in the future to definitively prove the cause-and-effect relationship
between physical activity and addiction.
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Abstract

Poor cardiorespiratory function is a major health risk associated with obesity and unhealthy
lifestyle practices among young adults. Obesity contributes to reduced pulmonary efficiency,
poor physical fitness, and increased vulnerability to chronic diseases. This study investigated
the effects of Aerobic Dance Circuit Training Programme on Peak Expiratory Flow Rate
(PEFR) among obese female university undergraduates in Oyo Town, Nigeria. The study
adopted a pretest-posttest control group quasi-experimental design using a 2x2x4 factorial
matrix. Seventy obese female undergraduates with Body Mass Index (BMI) >25.0 kg/m?
were purposively selected and categorised into obesity classes I-IV using WHO standards.
Participants were randomly assigned to experimental (35) and control (35) groups. The
intervention lasted 12 weeks. Data were collected using standard PEFR assessment
procedures and analysed using descriptive statistics and Analysis of Covariance at 0.05 level
of significance. Participants’ mean age was 21.10+£2.46 years. Obesity distribution showed
class I (21.4%), class II (60.0%), class III (17.1%), and class IV (1.4%). Significant
improvements in PEFR were observed following participation in ADCT. The main effects
of age and obesity class were not significant, nor was the treatment-age interaction
(F(1,57)=1.12; n*=0.04) and the three-way interaction effect was not significant
(F(2,57)=4.02; n*=0.03). Aerobic Dance Circuit Training significantly improved PEFR
among obese female undergraduates, irrespective of age and obesity class. Regular
participation in aerobic dance exercise is therefore recommended for improving respiratory
health and quality of life.

Keywords: Pulmonary Function, Cardiorespiratory Fitness, Exercise Intervention and
Respiratory Health




INTRODUCTION

Obesity, a skyrocketing epidemic and unbridled international spread on the global scene affecting not
only developed nations but also the developing countries. It has becoming more aware among higher
institutions in Nigeria. Obesity is a disorder necessitated by anomalous or disproportionate fat amassed
in the adipose tissue of the human body (Ajayi, 2019). It was further stated that obesity could be seen
as a medical condition that could warrant degeneration of health and increase the likelihood of early
death due to excess fat in the body accumulated over a period of time. This was confirmed by Fabunmi
(2011) that the consumption of food beyond the required measure needed by the body for energy and
body building could be the pivot for accumulation of excess fat. It could therefore be concluded that
obesity develops from surplus energy ingestion as well as underused of energy. Obesity results from a
complex interaction of genetic, behavioral, environmental and socioeconomic factors causing an
imbalance in energy production and expenditure (WHO, 2014).

The current medical definition establishes body mass index (BMI) which is the ratio of weight in
kilograms to the square of height in meters. According to Centre for Disease and Prevention (CDC)
(2017), a BMI between 25 and 29.9 is considered overweight, and BMI equal to or greater than 30 is
considered obese. WHO classification of obesity, based on the BMI (Body Mass Index), ranges
individuals with BMI>30 Kg/m: as obese, BMI between 25-29.9 Kg/m: as overweight and BMI>40
Kg/m: as severe/ morbid obesity. As per Asian Indian guidelines, people are categorized as underweight
(<18.5 kg/m?), normal or lean BMI (18.5-22.9 kg/m:), overweight (23.0 —24.9 kg/m?) and obese (>25
kg/m:) (Runge & Greganti, 2008).

The rise in obesity has become more concerned and the need to tackle the global obesity in an urgent
manner. It was reported by World Obesity Atlas (2023) that in 2022, 1 in 8 people in the world were
living with obesity. Worldwide adult obesity has more than doubled since 1990, and adolescent obesity
has quadrupled. It was reported in the same year that 2.5 billion adults (18 years and older) were
overweight. Of these, 890 million were living with obesity. Data for the years from 2011 to 2014
demonstrate that approximately 37% of adults and 17.2% of youth, ages 12-19, were obese (CDC,
2017). Among adults, obesity was more prevalent among middle aged (40-59) and older adults (over
60) than among young adults (age 20-39), with more women being classified as obese (38.3%) than
men (34.3%) (Centers for Disease Control and Prevention 2017); among youth, the prevalence of
obesity increased in children as they aged, with 2—5-year-olds demonstrating the lowest incidence of
obesity and 12-19 year-olds demonstrating the highest (Centers for Disease Control and Prevention
2017).

These figures alone are concerning; however, data collected since 1999 shows that the prevalence of
obesity has increased from 30.5% of adults in 1999 to 37.7% in 2014, and from 13.9% of youths in
1999 to 17.2% in 2014 (Ogden, Carroll, Kit and Flegal (2012). In 2035, an estimated 68 million children
will be suffering from high blood pressure due to their high BMI, an estimated 27 million will be living
with hyperglycaemia due to their high BMI, and 76 million will have low HDL cholesterol due to their
high BMI. The symptoms of these precursors to serious disease are largely invisible, but the children
will be entering adulthood already on track for strokes, diabetes and heart disease (WHO, 2024). This
trend is particularly concerning as it demonstrates that obesity continues to rise despite efforts to combat
and decrease it.




Several studies had been done on various types of obesity-induced dysfunctions, disorders and diseases.
However, its impact on the pulmonary functional status is less explored. Saraswathi, Christy,
Saravanan, and Sembulingam (2014) stated that obesity impairs the respiratory functions by inducing
airway hyper-responsiveness in adults, which has been linked with the development of asthma. Most
of the obesity and pulmonary function-related studies had been conducted in youngsters with the age
group of 5 to 16 years or in older people above 50 years of age (Saraswathi, Christy, Saravanan, &
Sembulingam, 2014)). From this analysis, it was discovered that the age group of 16 to 25 years, mainly
in higher institutions, is the crucial adolescent age that is highly susceptible for obesity and surprisingly,
this group was least targeted in several studies.

Pulmonary functions are generally determined by respiratory muscle strength, compliance of the
thoracic cavity, airway resistance and elastic recoil of the lungs. Narrowing of airways is expressed in
terms of various expiratory flow rates (Shanmugapriya and Vinodha, 2021). Peak Expiratory Flow Rate
(PEFR) is one of the criteria in pulmonary testing for diagnosing of respiratory diseases due to airflow
limitations in obesity. It is a measure of airflow in the bronchial tree and indicates bronchial tone, and
is affected by age, gender, height, body weight, and other physical activity.

Several interventions have been suggested for lowering the prevalence of obesity but there is no
consensus on the best way to prevent and manage it. Many of these interventions have been aimed at
obese and inactive youth with a focus on improving overall lifestyles, such as nutrition and addressing
physical inactivity. According to Uzoalor (2006) it was reported that most obese individual have a
negative attitude towards the change in their eating habit and are lukewarm towards required exercises,
and high dropout was recorded. Obese persons need activities that are exciting, interesting and fun-
packed.

Aerobic dance and circuit training have been categorized as aerobic exercise. During aerobic exercise,
minute ventilation increases and increased load is placed on the diaphragm, the rib cage and abdominal
muscles, which are respiratory muscles, thus leading to improvement in vital capacity resulting in
PEFR. This occurs as a result of regular exercise, strengthening the respiratory muscle. The combination
of these two training methods is termed aerobic dance circuit training (ADCT).

Thus, ADCT in this study is a training program that consists of series of aerobic dance exercises
performed to improve cardiorespiratory variables and to reduce fat. It is a form of physical exercise that
combines rhythmic aerobic exercise to pre-set music with stretching and strength training routine in a
circuit training (Ajayi, 2019). The ADCT can usually be completed easily by participants of all ages
and fitness levels. This is one of the unique characteristics of ADCT, in that the same step can be
modified by the participants to meet the needs of their individual workout. A typical ADCT workout
fulfills the cardiorespiratory and body composition training principles (Frequency, Intensity, Time, and
Type of activity). It is similar to any cardiorespiratory workout classes which begin with a warmup of
light activity and stretching exercise for 10 minutes, progress to the 20-30-minute workout phase and
then have a gradual cool-down period for 10 minutes. Thus, the present study was undertaken to find
out the effects of 12 weeks of ADCT on PEFR of obese female undergraduates in Oyo State.




Research Hypotheses
The following hypotheses were tested in the study:
1. There will be no significant main effects of treatment on:
a. Peak Expiratory Flow Rate (PEFR),
2. There will be no significant interaction effect of:
a. Treatment and Age on PEFR
b. Treatment and Class of obesity on PEFR.
c. Age and Class of obesity on PEFR.
d. Treatment, Age and Class of obesity on PEFR.

METHODS

Research design
The research design for this study was a pretest-posttest control group quasi-experimental design using
2x2x4 factorial matrix.

Participants

The population for this study was apparently all obese female undergraduates of tertiary institutions in
Oyo State, Nigeria. Seventy (70) obese female undergraduates took part in this study. Purposive
sampling technique was used to select the participants for the study; because of the peculiar
characteristics required BMI >25.0 as the yardstick to qualify. Purposive sampling technique was used
to select two institutions in Oyo state; Emmanuel Alayande University of Education, Oyo and Ajayi
Crowther University, Oyo. This restriction helped to minimize to the barest minimum the effect of
nutrition on body composition variables in this study. The participants were randomly assigned into
two (2) groups (35 participants per group), experimental group and control group. Experimental group
went through the 12 weeks aerobic dance circuit training session while control group was placed on
placebo (12 weeks lesson of lifestyle education).

Data Collection

The participants were asked to sign the informed consent form showing their interest to be part of this
research work and their readiness to cooperate with the researcher. After this, the data were collected
before (Pre) and after (Post) training programs.

This aerobic dance circuit training (ADCT) consisted of a series of exercises interspaced and performed
at each station with a minimal 60-second rest in between. Exercises were performed at a safe level of
moderate intensity between 40% (week 1) and 70% (week 12) of age-predicted MaxHR. Aerobic dance
circuit training program was performed by all participants for the entire twelve (12) week period. The
instructors lead the exercise at each station. The body movements were simplified and made easy to
involve the use of both upper and lower extremities and the back. The participants were distributed to
six stations. The frequency was 3 times/week for twelve weeks; each session consisted of 3 minutes
warm up, 3 minutes cool down and 30-60 minutes of aerobic dance with brief rest periods to move from
one station to the next station. The choreography exercise consisted of arm, leg, waist-hip and
progressive step-aerobic movements; performed with music.
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The control group participants were placed on placebo of teaching them lifestyle education which
consisted of series of activities such as, nutrition and health education, concept of obesity, healthy
lifestyles, importance of exercise, important of physical fitness activities and body composition. The
training objectives were to identify factors influencing attitudes and practices of obese regarding diet,
causes of obesity, concept of HELP (Health, Everyone, Lifetime and Personal physiology), to examine
the importance of engaging in physical activities and how to measure body mass index (BMI). The
lectures were done 20 minutes contact/3 times in a week lesson (Monday, Wednesday and Friday).

The instruments used for data collection were: Peak Flow Meter: Mini Wright Peak Flow Meter PFM20
was used to measure Peak Expiratory Flow Rate (PEFR) in milliliters. Sport timer alarm stop-watch
used to time the rhythmic aerobic activities; Pacific DVD player used to provide the variety of aerobic
dance music; plastic cones were used to demarcate each exercise station; digital metronome was used
to determine increment and level of intensity on the variety of tempos of the aerobic dance; and heart
rate monitors was used to monitor exercise intensity.

Data Analyses

Descriptive statistics of means, range, standard deviation, frequency, percentage, pie chart, bar chart
analysis were used to for the physical characteristics of the participants and research questions. Analysis
of covariance (ANCOVA) was used to analyze hypotheses obtained at 0.05 alpha levels to determine
the acceptance and rejection of the stated hypotheses. Adjusted marginal means were used to show the
direction of differences in variables measured.

RESULTS
The demographic variables of the participants were presented as shown below:

Demographic Variables

WExperimental M control

Figure 1: Pie Chart Showing the Frequency distribution of participants based on Group

Figure 1 shows the frequency distribution chart of participants with 35(50.0%) of the experimental
group (ADCT) and 35(50.0%) control groups (Lifestyle Education).
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Figure 2: Pie Chart Showing the Frequency distribution of participants based on age

Figure 2 shows the descriptive statistics of the age of participants. 44(62.9%) of the participants are
aged 19-24 years and 26(37.1%) are aged 25-30 years. It means that high degree of the participants was

in the age

range of 25-30 years.
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Figure 3: Bar Chart Showing the Frequency distribution of participants based on weight
(kg)
Figure 3 shows that 9(12.9%) of the participants weighed 61-70Kg, 30(42.9%) weighed 71-80Kg,
30(42.9%) weighed 81-90Kg and 1(1.3%) weighed 90Kg and above. The above data was the
pretreatment measurements of all the participants.
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Figure 4: Bar Chart Showing the Frequency distribution of participants based on height
(cm)

Figure 4 shows that 13(18.6%) of the participants had 145-155 cm, 45(64.3%) had 156-165 and
12(17.1%) had 166 cm and more.

Table 1: Distribution of the participants by Class of obesity

Class of obesity Frequency Percentage Norms Interpretations
Class 1 obesity 15 21.4 25.0-30.0  Average

Class 2 obesity 42 60.0 30.0-35.0  Fatter than average
Class 3 obesity 12 17.1 35.0-40.0  Fat

Class 4 obesity 1 1.4 40.0-above Overfat

Total 70 100.0

Using the classification of Japan (2013), table 5 shows that 15(21.4%) of the participants were class 1
obesity which were at average level compared to the norms, 42(60.0%) class 2 obesity were fatter than
average level, 12(17.1%) class 3 obesity are fat compared to the standard norms while 1(1.4%) class 4
obesity is categorized as overfat as described above. The above table revealed that all the participants
were above the recommended normal height and weight expected of their age.

Table 2: ANCOVA showing the main effect and interaction effects of Treatment, Age and
Class of obesity on PEFR.

W Frequency




Source Sum of df Mean F Sig. Eta.

Squares Square Sq
Corrected Model 1064212.460 13 81862.497 30.691 .000 .600
Main Effect:
Treatment Group
Age 162351731 1 162351731 60.867 .000 .186
Class of obesity 53042.107 1 53042.107 19.886 .000 .069
2-way Interactions: 12818.434 3 4272811  1.602 .189 .018
Treatment x Age
Treatment x Class of obesity 2085717 1 2085717 1119 291 .004
Age x Class of obesity 18174.501 3 6058.167 2271 081 .025
3-way Interactions: 4178.094 2 2089.047 783 458 006
Treatment x Age x Class of
obesity
Error 13674.049 2 6837.024  2.563 .079 .019
Total 699501.825 57 12271.962

1773714.286 69

The result in Table 2 shows that there is a statistically significant main effect of treatment on PEFR
(F(1,57) = 60.867, p < .05, n* = .186). This indicates that PEFR significantly differed across the
treatment groups. The effect size .186 suggests a large practical effect, meaning that approximately
18.6% of the variance in PEFR is explained by the treatment condition. Therefore, the null hypothesis
is rejected.

The interaction between treatment and age is not statistically significant (p = .291). This suggests that
the effect of treatment on PEFR does not differ significantly across different age groups. The very small
effect size (n? = .004) confirms a negligible interaction effect. Therefore, the null hypothesis is not
rejected.

The interaction between treatment and class of obesity is not statistically significant at the 0.05 level (p
= .081), although it approaches significance. This indicates that the effect of treatment on PEFR does
not significantly vary across different obesity classes, even though a weak trend may exist. The effect
size (n? = .025) is small. Therefore, the null hypothesis is not rejected.

The interaction effect is not significant (p = .458), indicating that age and obesity class do not jointly
influence PEFR in a meaningful way. The effect size is negligible (n?> = .006), suggesting minimal
combined influence. The null hypothesis is not rejected.

The three-way interaction is not statistically significant (p =.079), although it is close to the threshold
for significance. This suggests that the combined effect of treatment, age, and obesity class does not
significantly interactively influence PEFR. The effect size is small (n?> = .019). Therefore, the null
hypothesis is not rejected.




Table 3: The average PEFR of obese female undergraduates per week

PEFR Baseline week 4 week 8 week 12
Experimental 334.0000 339.1429 352.5714 358.2857
Control 225.7143 225.7143 234.5714 232.8571
400 334 339 1220 3T STIS 358-2857
#
350 * — =
300
2257143 225.7143 2345714 232.8571
250 = . -]
200
150
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Figure 5: Line graph showing the mean scores of PEFR of the respondents in the Experimental
and Control groups in the baseline, 4th week, 8th week and 12th week

Table 3 and Figure 5 show the average PEFR of experimental and control group participants taken by
week. The value shows that experimental participants' PEFR increases from the Baseline to week 12 of
aerobic dance circuit training

DISCUSSION

The result revealed a statistically significant main effect of treatment on PEFR indicating that
participants exposed to the treatment intervention demonstrated significantly improved PEFR compared
to those in the control condition. The large effect size suggests that the treatment accounted for a
substantial proportion of the variance in PEFR, confirming its strong physiological impact. This finding
is consistent with earlier empirical evidence on the effectiveness of structured aerobic-based
interventions in improving respiratory function. For example, Fabunmi (2011) reported that aerobic
exercise programmes significantly enhanced respiratory functions among obese and non-obese
sedentary individuals in Ibadan, Nigeria, demonstrating that regular aerobic conditioning improves
ventilatory capacity irrespective of obesity status. Similarly, Ajayi (2019) found that aerobic dance
circuit training significantly improved cardiorespiratory variables among obese female college students,
reinforcing the capacity of structured exercise to enhance pulmonary efficiency. In addition, Ojo (2020)
observed that interval training produces significant improvements in selected physiological responses,
including components related to respiratory efficiency and physical fitness. The present finding
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therefore aligns with these studies and supports the physiological explanation that regular structured
exercise enhances respiratory muscle strength, airway clearance, and expiratory flow dynamics,
culminating in improved PEFR.

The interaction between treatment and age was not statistically significant, indicating that the effect of
the treatment on PEFR was consistent across different age groups. The negligible effect size further
confirms that age did not meaningfully influence the effectiveness of the intervention. This outcome
aligns with Ajayi, Abayomi, and Ojo (2013), who emphasized that aerobic dance exercise can be
beneficial across different population groups, including individuals with varying demographic and
health characteristics. Similarly, Ojo and Ajala (2021) reported that health-related components of
exercise positively influence fitness and lifestyle behaviours among sedentary youth, suggesting that
physiological adaptations to exercise are relatively universal within adult populations. Thus, although
age is often associated with gradual decline in pulmonary function, the present findings suggest that
such decline does not significantly interfere with the responsiveness of individuals to structured exercise
interventions aimed at improving PEFR.

CONCLUSIONS
It was therefore concluded that Aerobic Dance Circuit Training significantly improved PEFR among
obese female undergraduates, irrespective of age and obesity class.
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Abstract

Digital technologies are increasingly used in the professional development (PD) of physical
education (PE) teachers and sports coaches, but systematic evidence on their impact remains
fragmented. Guided by PRISMA 2020, this review synthesized 19 empirical studies (2021—
2025) from major databases to examine the characteristics, professional outcomes, and
adoption factors of digital technology interventions. Interventions ranged from Al-driven tools
and video-based reflection to online communities of practice, shifting toward interactive,
pedagogically scaffolded approaches. Technologies enhanced pedagogical knowledge and
reflective practice, particularly when engagement was structured and embedded in authentic
teaching contexts. Psychological outcomes were mixed: voluntary adoption under supportive
conditions improved confidence, whereas externally mandated adoption increased stress.
Informal, practice-oriented learning predicted technology acceptance, and self-regulation
supported the development of Al-specific pedagogical knowledge. Barriers existed across
micro, meso, and macro levels, including epistemological resistance, limited infrastructure, and
policy—practice misalignment. Findings highlight the importance of sustained, collaborative,
and contextually embedded PD integrating guided digital tools.

Keywords: Digital technologies; Reflective practice

INTRODUCTION
Digital technologies are increasingly integrated into PD for PE teachers and sports coaches,
whose practice is embodied and context-dependent (Barker & Annerstedt, 2016). PE requires
real-time pedagogical decisions in dynamic environments, making reflection challenging.
Tools such as video-based reflection, Al systems, VR/AR (Virtual/Augmented Reality),
wearable devices, and online platforms can support observation, feedback, and practice in low-
stakes settings. Al tools, in particular, require active self-regulation for effective pedagogical
learning. Despite this potential, PE is resistant to pedagogical change, and educators often
question the relevance of digital tools (Kirk, 2010; Goodyear et al., 2018). The COVID-19 shift
to online teaching highlighted disparities in infrastructure, digital literacy, and psychological
impacts, while the rise of generative Al raised additional ethical and practical considerations.
Existing studies are fragmented, often focusing on isolated tools without synthesizing broader
patterns (Tegero & Mabini, 2025; Cocca & Cocca, 2024; Osterlie et al., 2024), and
understanding of adoption barriers and facilitators remains limited. This systematic review
addresses these gaps by answering three research questions: 1) What are the characteristics of
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digital technology interventions for PE teachers and coaches? 2) What impacts do these
technologies have on professional outcomes? 3) What barriers and facilitators influence
adoption? By synthesizing studies from 2021-2025, this review provides up-to-date evidence
and guidance for educators, PD providers, and policymakers.

METHODS

This systematic review followed PRISMA 2020 guidelines (Page et al., 2021) but was not pre-
registered. In March 2026, Web of Science, Scopus, SPORTDiscus, and ERIC were searched
for empirical studies (2021-2025) on digital technologies for professional learning of PE
teachers and sports coaches. A representative Web of Science search string was: TS=
("physical education teacher*" OR "PE teacher*" OR "sports coach*" OR "physical
educator*") AND ("technology" OR "digital tool*" OR "artificial intelligence" OR "video
analysis" OR "virtual reality" OR "augmented reality" OR "online learning") AND
("professional development" OR "professional learning" OR "teacher training" OR "coach
education" OR "reflective practice").

Included studies involved PE teachers or coaches using digital technologies (AI, VR/AR,
video, wearables, online platforms) for professional learning and reporting outcomes. Peer-
reviewed quantitative, qualitative, or mixed-methods articles in English were eligible; reviews,
grey literature, administrative-only interventions, or non-PE populations were excluded.
Screening was conducted in Rayyan (Ouzzani et al., 2016) by two independent reviewers.
Extracted data included study characteristics, participants, technology type, professional
outcomes, and barriers/facilitators. Methodological quality was assessed using the MMAT
(2018) (Hong et al., 2018).

A pluralistic synthesis was applied: RQ1 summarized descriptively; RQ2 used narrative
synthesis across cognitive, affective, and behavioral domains (Popay et al., 2006); RQ3 was
analyzed thematically within a socio-ecological framework (Bronfenbrenner, 1979).

RESULTS

Study Selection

The search identified 62 records, with 24 full-text articles assessed for eligibility. Five were
excluded, leaving 19 studies for extraction and synthesis. The process is shown in a PRISMA
2020 flow diagram (Figure 1) (Page et al., 2021).
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Figure 1: PRISMA 2020 flow diagram for new systematic reviews. Adapted from Page MJ,
et al. (2021).

Characteristics of Included Studies

General Characteristics

The 19 included studies were published between 2021 and 2025, with most conducted in 2024—
2025, across multiple countries, including Brazil, the UK, Turkey, the Philippines, Spain,
Mexico, Norway, Australia, Indonesia, Germany, China, Portugal, the US, and one
international study (Howley, 2022; Almusawi & Durugbo, 2024). Most studies were
qualitative (n = 12), with six quantitative descriptive studies and one mixed methods study.
Participants were mainly in-service PE teachers (n = 13), with five pre-service teachers and
one study on sports coaches. Sample sizes ranged from 2 to 548. As shown in Figure 2, the
number of published studies increased steadily over time, peaking in 2025.
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Figure 2: Number of included studies by publication year (2021-2025).

Study characteristics, including country, technology type, and participant group, are detailed
in Table 1, complementing the trends shown in Figure 2 and highlighting the diversity of
technologies and contexts.

Table 1: Characteristics of included studies (N =19).

Author (Year) Country Technology Participants
Almusawi & Durugbo (2024) Kuwait ‘Wearables In-service PE teachers
Howley (2022) International Online CoP PE teachers
Quarmby et al. (2024) UK Video / LMS Pre-service PE teachers
Tegero & Mabini (2025) Philippines Al chatbot Pre-service PE teachers
Araujo & Casey (2025) Brazil & UK E-portfolio / VR In-service PE teachers
Asi & Sabbah (2025) Palestine Video / AL In-service PE teachers
Bofill-Herrero et al. (2025) Spain Video In-service PE teachers
Cocca & Cocca (2024) Mexico Video In-service PE teachers
Osterlie et al. (2024) Norway VR K-12 PE teachers
Peralta et al. (2021) Australia Video Pre-service PE teachers
Setiawan et al. (2024) Indonesia Online LMS In-service PE teachers
‘Wibowo et al. (2025) Germany Digital tools In-service PE teachers
Yang et al. (2025) China Al / VR Pre-service PE teachers
Ferreira et al. (2022) Portugal Online platform In-service PE teachers
Killian et al. (2025) USA MOOC In-service PE teachers
Rezende dos Reis et al. (2024) Brazil MOOC / Online Pre-service PE teachers
Bridgeman & Giraldez-Hayes (2024) UK Al video Coaches
Akyel (2025) Turkey ‘Wearables In-service PE teachers
de Souza et al. (2022) Brazil Digital tools In-service PE teachers

Note. PE = physical education; Al =

artificial intelligence; VR = virtual reality;, LMS =

learning management system; MOOC = massive open online course.




Characteristics of Digital Technology Interventions

This section summarizes the types, contexts, and target audiences of digital technology
interventions across the 19 included studies. Interventions were grouped into five categories:
online platforms and collaboration tools (MOOCs, LMS, digital communities; n = 5), Al tools
(generative chatbots, Al-enhanced video feedback; n = 4), wearable technologies (fitness
trackers, heart rate monitors; n = 2), video-based reflection and analysis systems (n = 2), and
immersive VR/360° video (n = 1). Five studies integrated multiple tool types. Intervention
duration ranged from single modules to multi-month programs, with several conducted during
the COVID-19 pandemic.

Technology Types
. Online platforms 26.3%
. Broader integration 26.3%

B Aok 21.1%

. Wearables 10.5%
. Video reflection 10.5%

VR 5.3%

Figure 3. Distribution of Digital Technology Intervention Types Across Included Studies.

Methodological Quality of Included Studies

The methodological quality of the 19 included studies was appraised using the Mixed Methods
Appraisal Tool (MMAT, 2018) (Hong et al., 2018). Overall, qualitative studies demonstrated
strong methodological quality, with appropriate design, data collection, and substantiated
findings, though only four explicitly reported researcher reflexivity. Quantitative descriptive
studies employed rigorous analyses and validated measures but were limited by non-
probability sampling and inconsistent reporting of non-response bias. The single mixed
methods study effectively integrated quantitative and qualitative strands, providing
complementary evidence on MOOC effectiveness, though potential divergences between
strands were not fully addressed. Overall, the evidence base was adequate to strong: qualitative
findings were credible where reflexivity was reported, quantitative findings were analytically
rigorous but limited by sampling, and the mixed methods study illustrated effective integration
of multiple data types.

Thematic Synthesis
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Impacts of Digital Technologies on Professional Outcomes
The narrative synthesis identified three outcome domains: cognitive, affective/psychological,
and behavioral/reflective. Cognitive outcomes included enhanced Al-specific TPACK and
professional vision, with video-based reflection supporting anticipatory, student-centred
reasoning (Yang et al., 2025; Cocca & Cocca, 2024; Peralta et al., 2021). Positive affective
effects included self-efficacy, motivation, and confidence, while stress and fatigue occurred
under rapid or mandatory adoption (Tegero & Mabini, 2025; Setiawan et al., 2024; Howley,
2022). Behavioral outcomes involved changes in instructional practice and reflection-on-action
across Al, video, and online interventions (Cocca & Cocca, 2024; Peralta et al., 2021; Tegero
& Mabini, 2025). These findings indicate that digital technologies support learning across
knowledge, psychological, and practice dimensions.

Table 2: Synthesis of professional outcomes from digital technology interventions

Outcome Domain Impact Direction Key Technology Key References Key Findings
-specific pedagogical
Cognitive: TPACK & .. . . Yang et al., 2025; Cocca & Enhanced Al .spec1ﬁc P . o8lc
. .. Positive Al, Video, Online knowledge; video reflection
Professional Vision Cocca, 2024 . . ..
improved professional vision
d
Affective & Psychological: Tegero & Mabini, 2025; Incr.e as?d confidence an .
A .. . . . . . motivation; stress and fatigue
Self-efficacy, Motivation, Positive / Mixed Al, Video, Online Bridgeman & Giraldez-Hayes,
. observed under compulsory
Well-being 2024 .
adoption
Teach lied know i
Behavioural & Reflective: . . . Cocca & Cocca, 2024; Peralta et eac. 1S app e.d .ow e.dge m
Instructional Practice Positive Al Video, Online al. 2021 practice; reflection-in-action and
s ? lesson adjustments reported

Barriers and Facilitators to Digital Technology Adoption
Barriers and facilitators were analyzed using a socio-ecological framework with micro
(personal), meso (institutional), and macro (systemic) levels (Figure 4). At the micro-level, low
digital literacy, technophobia, stress, and resistance hindered adoption, while positive attitudes
and self-regulation facilitated engagement. Meso-level barriers included ineffective one-off
workshops, whereas sustained PD structured communities, and skilled facilitation promoted
adoption. Macro-level barriers included policy-practice misalignment, digital inequities, and
limited infrastructure, while supportive policies and accessible platforms enabled uptake.
These factors interact across levels, highlighting the need for coordinated interventions.
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BARRIERS

Macro barriers
« Digital inequity
« Al/VR limitations

e Ethical concerns

Meso barriers
* Lack of PE-specific training
* Heavy workload

* Unsupportive leadership

Micro barriers
* Low digital literacy
* Resistance to change

« Digital fatigue

(Institutional & Relational)

Micro
(Personal & Psychological)

FACILITATORS

Macro facilitators
Policy support
Flexible online access

Al-supported feedback

Meso facilitators
Communities of Practice
Structured reflection

Practice-embedded PD

Micro facilitators
Positive attitudes
Growth mindset

Professional motivation

Figure 4: Socio-ecological model of barriers and facilitators to digital technology adoption in
PE teachers’ and coaches’ professional learning.

DISCUSSION

This review synthesized 19 empirical studies examining the characteristics, outcomes, and
adoption factors of digital technologies for the professional learning of PE teachers and
coaches.

Characteristics of Digital Technology Interventions

The field is rapidly expanding, with most studies published in 20242025, reflecting post-
COVID-19 digital adoption and the release of generative Al tools. Al-based technologies and
online platforms dominated, whereas VR and wearables were underrepresented, likely due to
costs, technical challenges, and limited infrastructure (Qsterlie et al., 2024). Most studies
focused on in-service teachers, with only one on coaches (Bridgeman & Giraldez-Hayes,
2024). Geographical coverage was uneven, with research concentrated in Brazil, the UK, and
selected European and Middle Eastern countries, and minimal representation from Africa and
South Asia (Asi & Sabbah, 2025).
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Impacts on Professional Outcomes

Digital technologies consistently enhanced pedagogical knowledge and reflective practice but
had mixed effects on psychological well-being. Al-specific pedagogical knowledge required
active self-regulation (Yang et al., 2025), and video-based reflection promoted the shift from
fragmented to anticipatory professional vision, enabling reflection-on-action to influence real-
time instruction (Cocca & Cocca, 2024; Peralta et al., 2021). Voluntary adoption increased
confidence and self-efficacy (Tegero & Mabini, 2025; Bridgeman & Giraldez-Hayes, 2024),
while compulsory or rapid adoption induced stress and fatigue (Howley, 2022; Setiawan et al.,
2024). Al-mediated feedback could motivate or trigger defensive disengagement depending on
support.

Barriers and Facilitators to Technology Adoption

Barriers and facilitators were interdependent across micro, meso, and macro levels. Micro-
level barriers included epistemological tensions, low digital literacy, technophobia, and stress,
while positive attitudes, self-regulation, and growth mindset facilitated engagement (De Souza
et al., 2022). Meso-level barriers included ineffective one-off workshops, whereas structured
PD with skilled facilitation and communities of practice promoted adoption (Ferreira et al.,
2022; Cocca & Cocca, 2024; Peralta et al., 2021). Macro-level barriers included policy-practice
misalignment, inequities, and infrastructure limitations, while supportive policies and
accessible platforms enabled uptake. These factors interact recursively, highlighting the need
for coordinated interventions.

Limitations and Implications

This review is limited to English-language, peer-reviewed studies from 2021-2025, excluding
earlier research on established technologies. Study heterogeneity and reliance on self-reports
restrict quantitative synthesis and causal inference. Sports coaches, educators in low-resource
settings, and African and South Asian populations were underrepresented (Asi & Sabbah,
2025; Bridgeman & Giraldez-Hayes, 2024).

Despite these limitations, findings suggest professional learning should be sustained,
collaborative, and embedded in authentic practice, with institutional support for time, space,
and facilitation. Video- and Al-based reflection require guidance to manage initial discomfort
(Bridgeman & Giraldez-Hayes, 2024), and informal, practice-oriented approaches may be
more effective than one-off workshops (Ferreira et al., 2022). Future research should explore
longitudinal and experimental designs, compare technology types, include underrepresented
populations, and examine Al ethics.
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CONCLUSION

This review synthesized 19 studies on digital technologies for PE teachers’ and coaches’
professional learning. The field is rapidly expanding, dominated by Al tools, video analysis,
and online platforms, while research on coaches, non-university pre-service teachers, and
educators in low-resource contexts remains limited. Digital technologies enhance pedagogical
knowledge and reflective practice, especially when engagement is structured and embedded in
authentic teaching. Effects on psychological well-being depend on autonomy and support.
Adoption is influenced by interactions across micro, meso, and macro levels, with barriers
including infrastructure gaps, limited digital literacy, and epistemological resistance, and
facilitators including informal, practice-oriented learning, structured facilitation, and
combining automated feedback with human guidance. Effective professional learning requires
coordinated attention to personal, institutional, and systemic factors. Policymakers and
practitioners should prioritize sustainable, equitable, and contextually grounded approaches for
technology integration in PE and coaching.
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Abstract

Yoga is increasingly recognized not only as a health-promoting practice but also as a powerful
social tool capable of fostering inclusion and intercultural understanding. Universities
represent culturally diverse environments where social and cultural barriers may limit
meaningful interaction among students. The present study examined the role of yoga in
reducing perceived social and cultural barriers among students of Mahatma Gandhi University.
A quantitative cross-sectional design was adopted with a sample of 200 undergraduate and
postgraduate students aged 18-25 years. Participants were categorized into yoga practitioners
and non-practitioners. Standardized questionnaires measuring social inclusion, perceived
social and cultural barriers, and yoga participation were administered. Independent sample t-
tests and Pearson's correlation analyses were employed for data analysis. Results indicated that
students practicing yoga reported significantly higher levels of social inclusion and lower levels
of perceived social and cultural barriers compared to non-practitioners (p < .05). Additionally,
duration of yoga practice was positively associated with social connectedness and negatively
associated with perceived barriers. The findings suggest that yoga may serve as an inclusive,
non-competitive practice that promotes social harmony and cultural integration in higher
education settings. Integrating yoga into university wellness and physical education programs
may contribute to building inclusive campus environments.

Keywords: Yoga, Social Inclusion, Cultural Barriers, University Students, Physical
Education, Cultural Integration

INTRODUCTION

Yoga is one of the oldest traditional systems of physical, mental, and spiritual practices originating in
India. In contemporary society, yoga has gained worldwide recognition not only for improving physical
health and psychological well-being but also for promoting emotional balance, social harmony, and
intercultural understanding. Educational institutions, particularly universities, are culturally diverse
environments where students from different regions, religions, languages, and socio-economic
backgrounds interact. However, such diversity sometimes creates social and cultural barriers that limit
meaningful communication and social integration among students.
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Social and cultural barriers may emerge in the form of caste discrimination, language differences,
regionalism, economic inequality, and religious diversity. These barriers can negatively influence
students' interpersonal relationships, participation in academic activities, and psychological well-being.
Therefore, universities require inclusive practices that encourage unity, empathy, and cooperation
among students. Yoga is considered a non-competitive and universally accessible activity that promotes
mindfulness, emotional regulation, mutual respect, and collective well-being.

Regular yoga practice may provide opportunities for students to engage in shared experiences that
strengthen social connectedness and reduce prejudice. Through collective participation in yoga
sessions, students may develop tolerance, empathy, and acceptance toward individuals from diverse
backgrounds. In this context, the present study investigates the role of yoga in reducing perceived social
and cultural barriers among students of Mahatma Gandhi University.

Research Questions / Problems

The present study addresses the issue of social and cultural barriers among university students and

explores whether yoga can contribute to reducing these barriers. The following research questions

guided the investigation:

Does participation in Yoga improve social inclusion among university students?

Does Yoga reduce perceived social and cultural barriers among students?

Is there a relationship between duration of Yoga practice and social connectedness?

Do yoga practitioners differ significantly from non-practitioners regarding social harmony and cultural
acceptance?

Brief Literature Review

Previous studies have shown that yoga contributes positively to physical health, emotional stability,
stress management, and psychological well-being. Researchers have also emphasized the social
dimensions of yoga, including its role in improving interpersonal relationships and promoting social
cohesion.

B. K. S. Iyengar explained that yoga promotes harmony between body, mind, and society. Similarly,
Swami Vivekananda considered yoga a pathway toward universal brotherhood and collective well-
being. Contemporary research indicates that yoga-based interventions improve emotional intelligence,
empathy, communication skills, and group interaction among students.

Studies conducted in educational settings suggest that yoga creates inclusive environments where
students from different cultural backgrounds can participate equally. Yoga-based group activities
encourage cooperation, reduce stress, and strengthen feelings of belongingness. Research also indicates
that regular yoga practice may reduce social anxiety and improve students' confidence in interpersonal
interactions.

Despite these findings, limited research has specifically examined the role of yoga in reducing social
and cultural barriers among university students in India. Therefore, the present study aims to contribute
to the growing body of literature on yoga and social inclusion in higher education settings.




Significance of the Study

The study is significant because it highlights yoga as a potential strategy for promoting social harmony
and cultural integration among university students. In culturally diverse educational institutions, social
barriers can negatively affect communication, inclusion, and emotional well-being. By examining the
relationship between yoga participation and social inclusion, the study contributes to understanding the
broader social benefits of yoga beyond physical fitness and stress management.

The findings may assist university administrators, physical education departments, and policymakers
in designing wellness programs that foster intercultural understanding and social connectedness. The
study also provides practical implications for creating inclusive campus environments where students
from diverse backgrounds feel accepted and respected. Furthermore, the study contributes to academic
literature in physical education, psychology, and social sciences by exploring the relationship between
yoga and social integration.

Purpose of the Study Including Hypotheses

The primary purpose of the study was to examine the role of Yoga in breaking social and cultural
barriers among students of Mahatma Gandhi University.

Objectives of the Study

1. To compare levels of social inclusion between yoga practitioners and non-practitioners.
2. To examine the relationship between yoga participation and perceived social and cultural barriers.
3. To determine whether duration of yoga practice influences social connectedness among students.

Hypotheses

H1: Students practicing yoga will report significantly higher levels of social inclusion than non-
practitioners.

H2: Students practicing yoga will report significantly lower levels of perceived social and cultural
barriers than non-practitioners.

H3: Duration of yoga practice will be positively correlated with social connectedness and negatively
correlated with perceived barriers.

METHODS

Research Design

The study adopted a quantitative cross-sectional research design. This design enabled the collection of
data from participants at a single point in time and facilitated the comparison of yoga practitioners and
non-practitioners regarding social inclusion and perceived barriers.

Data Collection

The study was conducted among undergraduate and postgraduate students of Mahatma Gandhi
University. A total sample of 200 students aged between 18 and 25 years participated in the study.
Participants were selected using purposive sampling technique.
The participants were categorized into two groups:

* Yoga Practitioners

» Non-Practitioners
Data were collected using standardized questionnaires measuring:




1. Social Inclusion
2. Perceived Social and Cultural Barriers
3. Yoga Participation
Prior informed consent was obtained from all participants before data collection.

Data Analyses

The collected data were analyzed using descriptive and inferential statistics. Mean and standard
deviation were calculated for all variables. Independent sample t-tests were used to compare yoga
practitioners and non-practitioners. Pearson's correlation analysis was conducted to determine
relationships between duration of yoga practice, social connectedness, and perceived barriers. Statistical
significance was set at p <.05.

RESULTS

The findings revealed that yoga practitioners reported significantly higher levels of social inclusion and
lower levels of perceived social and cultural barriers compared to non-practitioners. The independent
sample t-test showed statistically significant differences between the two groups at the 0.05 level of
significance.

Pearson's correlation analysis further demonstrated that duration of yoga practice was positively
associated with social connectedness and negatively associated with perceived barriers. Students who
practiced yoga regularly reported greater feelings of belongingness, cooperation, and cultural
acceptance.

These findings suggest that yoga participation positively contributes to interpersonal relationships and
social harmony among university students.

Table 1: Demographic Characteristics of Participants (N = 200)

Variables Categories Frequency | Percentage (%)
Gender Male 110 55.0
Female 90 45.0
Age Group 18-20 Years 82 41.0
21-23 Years 76 38.0
24-25 Years 42 21.0
Educational Level | Undergraduate 128 64.0
Postgraduate 72 36.0
Yoga Participation | Practitioners 100 50.0
Non-Practitioners 100 50.0
Table 2: Mean and Standard Deviation of Study Variables
Variables Group Mean | SD
Social Inclusion Yoga Practitioners | 42.56 | 5.21




Variables Group Mean | SD
Non-Practitioners | 35.18 | 6.14

Perceived Social & Cultural Barriers | Yoga Practitioners | 21.42 | 4.36
Non-Practitioners | 30.67 | 5.02

Table 3: Independent Sample t-Test Results

Variables t-value | p-value | Interpretation

Social Inclusion 5.84 0.001 Significant

Perceived Social & Cultural Barriers | -6.27 0.001 Significant

Table 4: Correlation Between Duration of Yoga Practice and Study Variables

Variables r-value | p-value Interpretation
Duration of Yoga Practice & Social Connectedness | 0.62 0.001 | Positive Correlation
Duration of Yoga Practice & Perceived Barriers -0.58 0.001 | Negative Correlation

GRAPHICAL RESULTS OF THE STUDY
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Figure 1: Graphical Representation of the Effects of Yoga Practice on Social Inclusion and
Perceived Social and Cultural Barriers

The figure illustrates the demographic characteristics of participants, comparison of mean scores
between yoga practitioners and non-practitioners, independent sample t-test results, and the correlation
between the duration of yoga practice and study variables, highlighting the positive influence of yoga
on social inclusion and the reduction of perceived social and cultural barriers.

DISCUSSION
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The findings of the study support previous research indicating that yoga contributes not only to physical
and psychological well-being but also to social integration and interpersonal harmony. Yoga creates
opportunities for students from diverse social and cultural backgrounds to interact in a cooperative and
non-competitive environment. Through collective participation in yoga activities, students may develop
empathy, tolerance, and mutual respect.

The positive relationship between duration of yoga practice and social connectedness suggests that
long-term engagement in yoga strengthens students' sense of belongingness and acceptance. These
findings align with the philosophical principles of yoga, which emphasize unity, compassion, and
collective well-being.

The study further highlights the importance of integrating yoga into university wellness and physical
education programs. Such initiatives may help create inclusive campus environments and promote
intercultural understanding among students.

CONCLUSIONS

The study concluded that yoga plays a significant role in reducing social and cultural barriers among
university students. Students practicing yoga demonstrated greater social inclusion, stronger
interpersonal relationships, and lower perceptions of social and cultural discrimination compared to
non-practitioners.

The findings indicate that yoga may serve as an effective and inclusive strategy for promoting social
harmony and cultural integration within higher education institutions. Universities are therefore
encouraged to incorporate yoga into wellness initiatives, physical education curricula, and
extracurricular activities to foster inclusive campus environments.
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Abstract

The aim of this study is to examine the effects of HIFT performed face-to-face and online
training for 12 weeks in sedentary individuals on body composition, flexibility, strength,
muscular endurance, aerobic capacity and some other health related physical fitness metrics.
The study consisted of sedentary female participants; face-to-face training group and online
training group. Participants were subjected to HIFT workout 3 days a week with 75-85% load.
Physical fitness parameters of participants including body composition, flexibility, strength
values were examined pre- and posttraining program. The data obtained was analyzed in the
SPSS 22.0 program. A statistically significant difference was found between the pre-test and
post-test values in weight, BMI, fat % and fat weight, flexibility, sit-up and aerobic capacity
tests in both groups of participants who trained via face-to-face and online training (p0.05).
Although there was an increase in HDL value, no statistically significant result was found.
Between the groups, a significant improvement difference has been found only in the online
training group for leg strength and back strength values, while no significant improvement
difference has been found in other values. The HIFT training applied either face-to-face (group)
or online (individual) over a period of 12 weeks has been found to result in improvement in
physical fitness parameters

Keywords: Cardiovascular disease, Physical fitness parameters, Inactivity, Pandemic, Covid-
19 Disease

INTRODUCTION

Cardiovascular disease (CVD) remains the leading cause of mortality worldwide, accounting for
approximately 17% of all global deaths (WHO, 2019). Physical inactivity is one of the most important
modifiable risk factors associated with CVD, obesity, type 2 diabetes mellitus, dyslipidemia, and
premature mortality. Consequently, regular physical activity is widely recognized as an effective
strategy for preventing chronic diseases and improving overall health (Boraita 2021).

The prevalence of overweight and obesity has increased markedly over recent decades due to sedentary
lifestyles and an imbalance between energy intake and expenditure. According to the World Health
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Organization, more than one-third of adults worldwide are overweight, and obesity continues to rise
across all age groups, posing a major public health challenge (WHO, 2022). Regular exercise improves
body composition, cardiovascular function, insulin sensitivity, and metabolic health, thereby reducing
the risk of chronic diseases (Blair et al., 1995; Durstine et al., 2013).

The COVID-19 pandemic further reduced physical activity through lockdowns and social distancing
measures, resulting in increased sedentary behavior and declines in cardiorespiratory fitness, muscular
strength, and other components of health-related physical fitness across all age groups (Genin et al.,
2021; Chambonniere et al., 2021; Cengiz & Ates, 2022). These findings underscore the need for
accessible exercise strategies that can be implemented regardless of environmental or social restrictions.

Health-related physical fitness comprises body composition, cardiorespiratory endurance,
muscular strength, muscular endurance, and flexibility. Improving these components enhances physical
performance, reduces cardiovascular risk, and promotes metabolic health. In addition, exercise-induced
changes in hematological and biochemical markers provide valuable indicators of physiological
adaptation and overall health status (Ozer, 2016).

METHODS

This experimental study employed a quantitative research design to compare the effects of supervised
face-to-face and remotely delivered High-Intensity Functional Training (HIFT) programs on health-
related physical fitness and selected biochemical parameters in previously sedentary women. The study
was conducted at the Istanbul Technical University Medical and Social Health Center and Healthy
Living Center after obtaining ethical approval from the Marmara University Faculty of Medicine
Clinical Research Ethics Committee, and all procedures complied with the Declaration of Helsinki.
Written informed consent was obtained from all participants prior to data collection.

Participance

The study population consisted of sedentary female academic and administrative staff aged 2459 years
who had not participated in regular exercise during the previous six months and whose physical activity
levels had further declined during the COVID-19 pandemic. Participants with recent COVID-19
infection, regular exercise habits, or conditions affecting the validity of body composition and blood
measurements were excluded. Sample size was determined using G*Power (power = 0.80, o = 0.05,
effect size = 0.80), indicating a minimum of 21 participants per group. Forty participants completed the
intervention, including 19 participants in the face-to-face group and 21 in the online group.

Measurements

Health-related physical fitness assessments included body composition, flexibility, muscular strength,
muscular endurance, and cardiorespiratory fitness. Body composition variables—including body
weight, body mass index, body fat percentage, fat-free mass, total body water, and metabolic age—
were measured using a Tanita BC-418MA Bioelectrical Impedance Analyzer. Flexibility was evaluated
with the Sit-and-Reach Test, muscular strength using Takei back-leg and handgrip dynamometers,
muscular endurance through one-minute push-up and sit-up tests, and aerobic capacity using the Queens
College Step Test and the Rockport One-Mile Walk Test.




Training Method

Participants completed a 12-week HIFT intervention three times per week (Monday, Wednesday, and
Friday). The first six weeks emphasized moderate training progression, followed by six weeks of
higher-intensity functional training. Each session consisted of four sets of multi-joint functional
exercises performed without specialized equipment. Exercise intensity was monitored using the Borg
Rating of Perceived Exertion (RPE 13-16), corresponding to approximately 64—80% of maximum heart
rate (Borg 1970). Rest intervals between sets were reduced from 45 seconds during the first six weeks
to 30 seconds during the final six weeks to progressively increase training load.

Statistical Analysis

All measurements were repeated following completion of the intervention. Statistical analyses were
performed using SPSS version 22.0. Descriptive statistics were calculated for all variables, normality
was assessed using the Shapiro—Wilk test, and non-parametric within-group comparisons were
conducted using the Wilcoxon signed-rank test. Statistical significance was established at p < 0.05.

RESULTS

Table 1: Demographic characteristics of the participants.

N Min. Max. Mean SD
Face-to-face HIFT Height (cm) 21 150 171 160,19 5,68
(n=21) Age (years) 21 27 53 41 8,48
Remote HIFT Height (cm) 19 157 172 164,11 4,62
(n=19)
Age (years) 19 24 52 39,8 9,4

Presents the baseline demographic characteristics of the participants. The face-to-face HIFT
group consisted of 21 participants, whereas the remote access HIFT group included 19 participants. The
groups were similar in terms of age and height at baseline, indicating comparable demographic
characteristics before the intervention.

Table 2: Changes in body composition following the 12-week HIFT intervention in groups

Variable Face-to-face Face-to-face Remote Remote
HIFT Pre HIFT Post P HIFT Pre HIFT Post
(Mean + SD) (Mean + SD) (Mean + SD) (Mean = SD)
Body weight 67.7+11.11 65.4+10.45 <0.001* 7547 +£15.22 71.51 £13.22 0.001*
(kg)
Body mass 26.4 +4.67 25.5+4.35 <0.001* 27.51£5.58 26.45+£5.10 <0.001*
index (kg/m?)
Body fat (%) 31.61+7.06 29.75+7.47 <0.001* 33.28 £6.23 31.48 £6.40 0.001*

140




Fat mass (kg) 22.00+7.99 2040 +£7.94 <0.001* 25.37+9.31 23.52 £ 8.60 0.003*

Arm muscle  4.18+0.47 4.05+0.49 0.020* NS NS >0.05*

mass (kg)

Summarizes the significant changes in body composition after the 12-week HIFT
intervention. Both the face-to-face and remotely supervised HIFT groups demonstrated
significant reductions in body weight, body mass index, body fat percentage, and fat mass (p
< 0.05). A significant reduction in arm muscle mass was observed only in the face-to-face
HIFT group (p = 0.020), whereas no significant change was found in the remotely supervised

group.

Figure 1: Changes in health-related physical fitness following the 12-week HIFT intervention.

[0 Face-to-facePre  MEMM Face-to-facePost [ RemotePre MMM Remote Post

A. Flexibility B. Muscle Strength

Mean £ SD

Sit-and-Reach Left Grip Leg Strength
(em) (k) (kg)

C. Muscular Endurance D. Cardiorespiratory Fitness

Sit-Up Push-Up Queens Step
(repetitions) (repetitions) VO max VO, max

Clustered bar charts illustrate the mean + standard deviation values obtained before (Pre) and
after (Post) the intervention in the face-to-face and remotely supervised HIFT groups. Four components
of health-related physical fitness were evaluated: (A) flexibility (sit-and-reach test), (B) muscle strength
(handgrip, leg, and back strength), (C) muscular endurance (sit-up and push-up tests), and (D)
cardiorespiratory fitness assessed using the Queens College Step Test and the Rockport 1-Mile Walk
Test (estimated VO* max). Significant within-group differences between pre- and post-intervention
measurements are indicated by brackets and asterisks (p < 0.05, p < 0.01, p < 0.001), whereas ns
indicates no statistically significant difference. Error bars represent standard deviations.
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Table 3: Between-Group Comparison of Changes in Body Composition and Physical Fitness
Following the 12-Week HIFT Intervention

Outcome Face-to- Remote Between-group Interpretation
face HIFT  HIFT P

Body weight ! ! 0.675 Similar improvement

Body mass index ! ! 0.882 Similar improvement

Body fat percentage | ! 0.551 Similar improvement

Total body water “ “ 0.828 No difference

Fat mass ! ! 0.490 Similar improvement

Fat-free mass — — 0.882 No difference
Body Muscle mass — — 0.695 No difference
Composition

Bone mass — — 0.551 No difference

Arm muscle mass “ “ 0.859 No difference

Trunk muscle mass “ “ 0.745 No difference

Leg muscle mass ) ) 0.903 Similar improvement

Flexibility ) ) 0.935 Similar improvement

Right handgrip 1 1 0.946 Similar improvement

strength

Left handgrip T T 0.394 Similar improvement

strength

Leg strength 1 ™M <0.001* Greater improvement in the

remote HIFT group
Back strength 1 ™M <0.001* Greater improvement in the
remote HIFT group

Physical Sit-up performance 1 1 0.208 Similar improvement
Fitness

Push-up T T 0.386 Similar improvement

performance

Queens College Step 1 T 0.481 Similar improvement

Test (VO2max)

Rockport Walk Test 1 T 0.636 Similar improvement

(VOzmax)




1 =improvement; | = reduction; <> = no meaningful change; HIFT = High-Intensity Functional Training.
Between-group differences were analyzed using the Mann—Whitney U test. Statistically significant between-
group differences * (p <0.05).

DISCUSSION

The present study demonstrated that both face-to-face and remotely supervised High-
Intensity Functional Training (HIFT) effectively improved health-related physical fitness in
previously sedentary adults after a 12-week intervention. Significant improvements were
observed in body composition, flexibility, muscular endurance, and cardiorespiratory fitness
in both groups. Between-group comparisons showed comparable outcomes for most variables,
with significantly greater improvements in leg and back strength in the remotely supervised
group. These findings indicate that supervised remote HIFT can be as effective as conventional
face-to-face training for improving health-related physical fitness.

Our findings are consistent with previous studies reporting that HIFT improves multiple
components of physical fitness through functional, high-intensity, multi-joint exercises. Feito
et al. (2018) demonstrated improvements in muscular fitness and aerobic capacity, while
Wewege et al. (2017) reported favorable effects of high-intensity exercise on body composition
and cardiovascular fitness. The present study extends these findings by showing that
comparable benefits can also be achieved through remote supervision, supporting the
increasing use of technology-assisted exercise programs.

Biochemical responses observed in a previous study using the same 12-week HIFT
protocol further support the present findings (Cakar Saka & Camligiiney, 2023). Both face-to-
face and remotely supervised HIFT significantly reduced LDL cholesterol, whereas HDL
cholesterol showed a non-significant increase and no significant changes were observed in
triglyceride or fasting glucose concentrations. These findings suggest that HIFT may improve
cardiovascular health primarily through favorable changes in lipid metabolism. Together with
the improvements in health-related physical fitness observed in the present study, these results
support the effectiveness of supervised HIFT for reducing cardiovascular risk in previously
sedentary adults.

This study has several limitations. The relatively small sample size and the 12-week
intervention period may have limited the detection of long-term adaptations. In addition,
dietary intake, physical activity, and motivational factors were not objectively monitored.
Despite these limitations, the findings suggest that remotely supervised HIFT is a practical,
accessible, and effective alternative to conventional face-to-face exercise programs,
particularly for individuals with limited access to exercise facilities. Further studies involving
larger samples and longer intervention periods are needed to confirm these findings.
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Graphical Summary: Effects of 12-Week HIFT on Cardiovascular Biomarkers

12-Week HIFT Intervention
3 sessions/week

Face-to-Face HIFT Remote HIFT

n=21 n=19
LDL cholesterol | Significant decrease p <0.05
HDL cholesterol 1T Non-significant increase p >0.05
Triglycerides © No significant change p>0.05
Fasting glucose © No significant change p>0.05

Overall interpretation: Face-to-face and remote HIFT produced comparable cardi lar biomarker resp

Figure 2: Effects of 12-Week Face-to-Face and Remote HIFT on Cardiovascular Biomarkers

Cakar Saka, S.A., Camliguney A.F., (2023) Graphical summary of the effects of a 12-week High-
Intensity Functional Training (HIFT) program delivered face-to-face or remotely in sedentary women.
Both training approaches produced a significant reduction in LDL cholesterol. HDL cholesterol
increased, but the change was not statistically significant. No significant changes were observed in
triglyceride or fasting glucose concentrations. Overall, the cardiovascular biomarker responses were
comparable between delivery methods.

CONCLUSION

The present study demonstrated that both face-to-face and remotely supervised High-Intensity
Functional Training (HIFT) effectively improved health-related physical fitness in previously sedentary
adults following a 12-week intervention. Significant improvements were observed in body composition,
flexibility, muscular endurance, and cardiorespiratory fitness in both groups. Between-group
comparisons indicated that the overall effectiveness of the two delivery methods was comparable, with
significantly greater improvements in leg and back strength observed only in the remotely supervised

group.

Findings from our previous study further support these results by demonstrating favourable changes in
cardiovascular biomarkers, particularly a significant reduction in LDL cholesterol following both face-
to-face and remote HIFT. Collectively, these findings suggest that supervised HIFT is an effective
strategy for improving both physical fitness and cardiovascular health in sedentary adults.
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Given its comparable effectiveness, accessibility, and minimal equipment requirements, remotely
supervised HIFT may represent a practical alternative to traditional face-to-face exercise programs.
Future studies involving larger sample sizes, longer intervention periods, and diverse populations are
warranted to further investigate the long-term clinical effectiveness of remotely delivered HIFT. These
findings support the integration of remotely supervised HIFT into community- and home-based exercise
programs as an accessible and effective strategy for improving health-related physical fitness and
reducing cardiovascular risk among previously sedentary adults.
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Abstract

Parental attitudes and involvement play an important role in shaping children’s and
adolescents’ experiences in sport. This study aimed to examine the authorship and thematic
structure of the literature on parental attitudes and involvement in sport using bibliometric
analysis. The final dataset comprised 276 unique research articles retrieved from the Web of
Science and Scopus databases. Descriptive performance analysis and science-mapping
techniques were applied using VOSviewer. The analyses focused on author productivity,
author co-authorship networks, frequently occurring keywords, keyword co-occurrence
patterns, and the temporal distribution of authors and keywords based on average publication
year.The findings showed that Dorsch, T. E., Knight, C. J., and Harwood, C. G. were the most
prolific authors, with six publications each. Dorsch had the highest total link strength (19),
followed by Knight (13) and Harwood (12), indicating their relatively strong positions within
the co-authorship network. The most frequently occurring keywords were “youth sport” (35
occurrences), “involvement” (29 occurrences), and “parents” (25 occurrences). These
keywords also had high total link strengths, indicating that they occupied central positions
within the keyword co-occurrence network. The overlay visualization further suggested that
keywords such as “parental support,” “junior,” and “fit indexes” were associated with more
recent average publication years. Overall, the findings indicate that the literature is primarily
structured around youth sport, parental involvement, and parents’ roles in athletes’ experiences.
The study provides an overview of author productivity, scholarly collaboration, dominant
research topics, and the temporal development of research on parental attitudes and
involvement in sport.

Keywords: parental attitudes, parental involvement, sport, athletes, parents

INTRODUCTION
Parents play a central role in children’s development by providing care, guidance, emotional support,
and opportunities for learning. Through their attitudes and behaviors, parents contribute to the
development of children’s values, social skills, emotional well-being, and patterns of adjustment.
Consequently, parental attitudes and behaviors are considered important determinants of children’s
developmental experiences (Baumrind, 1971; Bandura, 1977; Demirutku, 2017).
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Parenting style refers to the relatively consistent patterns through which parents interact with, guide,
support, and discipline their children (Farokhzad, 2015; Karadeniz, 2020). Baumrind’s (1971)
framework primarily conceptualized parenting styles according to two dimensions: demandingness,
which refers to the extent of parental control and expectations, and responsiveness, which refers to the
degree of warmth, support, and sensitivity to children’s needs. Baumrind originally identified three
parenting styles—authoritative, authoritarian, and permissive—while the framework was later
expanded to include the rejecting-neglecting style (Maccoby & Martin, 1983). These styles reflect
distinct patterns of parental communication, discipline, emotional support, and responsiveness
(Sooriya, 2017).

Authoritative parents establish clear rules, boundaries, and expectations while explaining the reasons
underlying them. They combine appropriate levels of control with warmth, responsiveness, and open
communication. Rather than relying solely on parental authority, they encourage children to understand
rules, express their opinions, and develop autonomy within clearly defined limits (Darling & Steinberg,
1993; Joseph & John, 2008).

Authoritarian parents also establish strict rules and high expectations; however, they provide limited
explanation or opportunity for discussion. Obedience and conformity are strongly emphasized, while
children are generally given little autonomy or involvement in family decision-making. This parenting
style is therefore characterized by high demandingness and relatively low responsiveness (Cakmak &
Kaplan, 2015).

Rejecting-neglecting parents demonstrate low levels of both demandingness and responsiveness. They
may provide limited supervision, emotional support, or involvement in their children’s lives and may
have little awareness of their children’s experiences and needs. As a result, children may experience
feelings of emotional neglect, inadequacy, or insecurity (Cakmak & Kaplan, 2015; Yavuzer, 2011).

Permissive parents are generally warm and accepting but impose few rules, restrictions, or behavioral
expectations. Children are given considerable freedom, often without consistent guidance or
consequences. Although these parents may be emotionally responsive, the lack of clear boundaries and
supervision may make it difficult for children to develop self-regulation and a sense of responsibility
(Steinberg, 2017).

Regarding parental attitudes toward sport, Mandic et al. (2025) examined 570 parents, including 238
fathers and 332 mothers. The findings indicated that mothers placed greater importance than fathers on
maintaining a balance between sport and academic life. Mothers also attributed greater importance to
their children’s psychological well-being. Cross-national differences were observed in performance-
oriented attitudes: Serbian parents placed greater emphasis on performance than Ukrainian and Spanish
parents, whereas Ukrainian parents expressed the lowest level of concern about balancing sport and
academic life. These findings suggest that parental attitudes toward sport may vary according to both
parental gender and cultural context.

Gonener and Diilgar (2026) examined the attitudes of 529 parents of children aged 9—12 toward physical
education classes. The findings showed that higher parental education levels were associated with more
positive attitudes toward physical education. This result suggests that parents’ educational backgrounds
may be an important factor in shaping their perceptions of physical education.
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Kovacs et al. (2022) investigated stress factors and sport participation among 1,260 parents. Higher
levels of parental support for self-efficacy were associated with greater sport participation, whereas a
history of sport-related injury among children was associated with increased parental stress and more
restrictive attitudes. In addition, parents with higher educational levels were more likely to perceive
communication with sport clubs and coaches as stressful.

Focusing on parental involvement in sport, Kovacs et al. (2024) examined 118 adolescents and
classified them into three groups based on their perceptions of their parents: those whose parents valued
both sport and academic achievement, those whose parents prioritized academic achievement, and those
whose parents prioritized neither sport nor academic achievement. Adolescents whose parents valued
both sport and academics demonstrated higher levels of athletic achievement and stronger motivation
to continue participating in sport than those in the other groups. In contrast, adolescents whose parents
focused primarily on academics demonstrated higher levels of academic achievement. Adolescents
whose parents valued neither domain exhibited higher levels of excessive attachment to sport and
passion than those in the other groups.

In a qualitative study of parental involvement in sport, Felber Charbonneau and Camiré (2020)
interviewed eight parents and eight athletes. Parallel questions were used to explore both groups’
experiences. For example, parents were asked how frequently they attended their children’s
competitions, while athletes were asked whether they had a say in their parents’ attendance and how
they felt when their parents attended. The findings indicated that parents and athletes generally
responded to each other’s needs. However, when their expectations and needs were not aligned,
communication difficulties emerged.

Overall, the existing literature has predominantly focused on young athletes and has examined how
parental attitudes and involvement influence athletes’ experiences, participation, development, and
well-being. Against this background, the present study uses bibliometric analysis to visualize the major
research themes, changes in thematic emphasis over time, influential authors, and patterns of scholarly
collaboration in the literature on parental attitudes and involvement in sport.

Aim

This study aimed to examine the authorship and thematic structure of the literature on parental attitudes
and involvement in sport through bibliometric analysis. Specifically, it sought to identify the most
prolific authors based on their publication output, examine the strength and temporal distribution of
author collaboration networks, determine the most frequently occurring keywords, and map keyword
co-occurrence patterns and their development over time using VOSviewer.

METHOD
This study employed bibliometric analysis by combining descriptive performance analysis with
science-mapping techniques. Bibliometric analysis enables the quantitative examination of publication

characteristics, authorship patterns, collaborative relationships, and major research themes within a
particular field (Pritchard, 1969; Nicholas & Ritchie, 1978).

The final bibliographic dataset consisted of 276 unique research articles retrieved from the Web of
Science and Scopus databases. Descriptive performance analysis was used to identify the most prolific
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authors according to their number of publications and the most frequently occurring keywords
according to their occurrence counts. Total link strength was used to assess the overall strength of each
author’s co-authorship connections and each keyword’s co-occurrence relationships within the
respective networks.

Science-mapping analyses were conducted using VOSviewer. Author co-authorship analysis was used
to examine collaboration patterns among researchers, whereas keyword co-occurrence analysis was
used to identify the principal topics and conceptual relationships within the literature. Network
visualizations represented the relationships among authors and keywords, while overlay visualizations
illustrated their temporal distribution based on average publication year. In the visual maps, larger nodes
represented authors with more publications or keywords with higher occurrence counts, whereas thicker
links indicated stronger relationships between the nodes. Together, these analyses provided an overview
of author productivity, scholarly collaboration, dominant research topics, and the temporal development
of the literature on parental attitudes and involvement in sport.

Data Collection and Analysis Process

The identification and selection of studies were reported in accordance with the PRISMA 2020
guidelines (Page et al., 2021). The literature search was conducted in the Web of Science Core
Collection and Scopus databases on February 18, 2026.

The search strategy combined terms related to sport and athletes with terms related to parental attitudes
and involvement. The following combination of keywords was used: (“athlete” OR “sport”) AND
(“parent involvement” OR “parental experience” OR “parental attitudes”). The search terms were
determined jointly by the researcher and the academic advisor following a preliminary review of the
relevant literature.

Studies were included if they:
e were indexed in Web of Science or Scopus;
e were published between January 1, 2016, and February 18, 2026;
o were conducted within the fields of sport sciences or sport and exercise psychology;
e focused directly on parental attitudes, involvement, or experiences in sport;
e were original research articles published in English; and
e were available in full text.
Studies were excluded if they:
e were published before January 1, 2016;
e were not original research articles, such as reviews, book chapters, conference abstracts, or
editorials;
o were conducted outside the fields of sport sciences and sport and exercise psychology;
¢ did not focus on parental attitudes, involvement, or experiences in sport;
e were published in a language other than English;
e were available only as abstracts; or
e were duplicate records.

The database searches yielded 316 records, including 104 from Web of Science and 212 from Scopus.
All records were exported to EndNote for reference management and duplicate detection. After 40
duplicate records had been removed, 276 unique records remained for screening.
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The titles and abstracts of these records were screened according to the predefined eligibility criteria.
The full texts of potentially eligible articles were subsequently retrieved and assessed. No additional
articles were excluded during the screening or full-text eligibility assessment. Therefore, all 276 articles
were included in the final bibliometric analysis.

The bibliographic data of the included articles were imported into VOSviewer version 1.6.20.
Descriptive performance analysis was used to identify the most prolific authors based on their
publication counts and the most frequently occurring keywords based on their occurrence frequencies.
Author co-authorship analysis was conducted to examine collaboration patterns among researchers,
whereas keyword co-occurrence analysis was performed to identify prominent research topics and
conceptual relationships within the literature.

Total link strength was used to indicate the overall strength of each author’s co-authorship relationships
and each keyword’s co-occurrence relationships. Network visualizations represented the relationships
among authors and keywords, while overlay visualizations illustrated their temporal distribution based
on average publication year.

The study identification and selection process is presented in Figure 1.

Identifi of new via and registers

SCREENING

INCLUDED

Figure 1: PRISMA 2020 Flow Diagram of the Study Identification and Selection Process
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RESULTS

Table 1: Most Prolific Authors in the Dataset

Author Document Total link strength
Dorsch, t. e. 6 19

Knight, c. j. 6 13
Harwood, c. g. 6 12

Author Number of publications Total link strength
Dorsch, T. E. 6 19

Knight, C. J. 6 13
Harwood, C. G. 6 12

As shown in Table 1, Dorsch, T. E., Knight, C. J., and Harwood, C. G. were the most prolific authors
in the dataset, with six publications each. Among these authors, Dorsch had the highest total link
strength (19), followed by Knight (13) and Harwood (12). These findings indicate that Dorsch had the
strongest overall co-authorship connections within the analyzed author network.

dar@o kramers,s.

cushign, ¢

harw" ), C. 8. thrower, s.n.

knigyc. .
4 ‘whiteman, 5. blazo, . .

mellaigs 5. d. sellgp.a
v,
burgegs,n.. bradford, k. 4OWney:

hadedfe, k.|

neepk.c.
ingslgb.c » dorsdjt.e.
tinkgh.n. smiffa. |

XD, mcdondligh. m. b,
pyns.r rothlsbegger, k.
dungyc.r.

Kinggm. q.

i vosviewer
2010 s am 2025

Figure 2: Overlay Visualization of the Author Co-authorship Network
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Figure 2 presents an overlay visualization of the author co-authorship network in the analyzed literature.
Each node represents an author, while the links between nodes indicate co-authorship relationships.
Larger nodes represent authors with higher publication output, and thicker links indicate stronger
collaborative relationships. The colors represent the authors’ average publication years, ranging from
earlier years in blue to more recent years in yellow.

Dorsch, T. E., Knight, C. J., and Harwood, C. G. occupy relatively central positions in the network and
connect with several other authors. Authors such as Bradford, R., Downey, H., Whiteman, S., Blazo, J.
A., and Kramers, S. are shown in yellow or yellow-green, indicating that their publications have more
recent average publication years. However, these colors do not necessarily indicate greater productivity
or influence; they reflect the temporal distribution of publications within the co-authorship network.

Table 2: Most Frequently Occurring Keywords

Keyword Occurences Total link strength
Youth sport 35 381
Involvement 29 296
Parents 2 233
Keyword Occurrences Total Link Strength
Youth sport 35 381
Involvement 29 296
Parents 25 233

As shown in Table 2, “youth sport” was the most frequently occurring keyword in the analyzed
literature, with 35 occurrences, followed by “involvement” with 29 occurrences and “parents” with 25
occurrences. “Youth sport” also had the highest total link strength (381), followed by “involvement”
(296) and “parents” (233). These findings indicate that “youth sport” occupied the most central position
among these keywords and had the strongest overall co-occurrence relationships with other terms in the
keyword network.
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Figure 3: Overlay Visualization of the Keyword Co-occurrence Network

Figure 3 presents an overlay visualization of the keyword co-occurrence network in the analyzed
literature. Each node represents a keyword, while the links between nodes indicate co-occurrence
relationships. Larger nodes represent keywords with higher occurrence frequencies, and thicker links
indicate stronger co-occurrence relationships. The colors represent the keywords’ average publication
years, ranging from earlier years in blue to more recent years in yellow.

The keywords “youth sport,” “involvement,” “parents,” “physical activity,” and “sport” occupy
relatively central positions in the network and are strongly connected with other terms. Keywords such
as “parental support,” “junior,” and “fit indexes” are displayed in yellow or yellow-green, indicating
that they are associated with more recent average publication years. However, this color distribution
does not necessarily indicate an increase in popularity; it reflects the temporal distribution of the
keywords within the analyzed literature.

2 <C

DISCUSSION
This study examined the authorship and thematic structure of the literature on parental attitudes and
involvement in sport by analyzing 276 articles indexed in the Web of Science and Scopus databases.
The findings indicate that the field is primarily centered on youth sport and addresses parental
involvement in relation to athletes’ participation, experiences, behavior, motivation, and physical
activity. The results also reveal a relatively concentrated structure in terms of author productivity,
together with a conceptually interconnected keyword network.

Dorsch, T. E., Knight, C. J., and Harwood, C. G. were the most prolific authors, with six publications
each. Among these authors, Dorsch had the highest total link strength, followed by Knight and
Harwood. This suggests that these researchers occupy important positions within the co-authorship
structure of the field.
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However, publication counts and total link strength should not be interpreted as direct indicators of
research quality or scientific impact. Publication count reflects productivity, whereas total link strength
represents the overall strength of an author’s collaborative relationships within the analyzed dataset.
The temporal overlay map also showed that authors such as Bradford, Downey, Whiteman, Blazo, and
Kramers had more recent average publication years. This finding indicates their relatively recent
participation in the network but does not necessarily mean that they are more productive or influential
than authors represented by earlier colors.

99 €6

The keyword analysis further demonstrated that “youth sport,” “involvement,” and “parents” were the
most frequently occurring terms and had the highest total link strengths. The prominence of these terms
confirms that the literature is predominantly concerned with the role of parents in young athletes’
sporting experiences. Their strong co-occurrence relationships with terms such as “physical activity,”
“sport,” “motivational climate,” and “behaviors” suggest that parental involvement is studied not as an
isolated construct but as part of a broader system involving participation, motivation, behavior, and
development. In particular, the central position of “youth sport” indicates that parental attitudes are
most frequently examined during childhood and adolescence, when parents continue to influence access
to sport, motivation, emotional experiences, and decisions about continued participation.

The temporal overlay analysis showed that terms such as “parental support” and “junior” had more
recent average publication years. This may indicate growing scholarly attention to supportive parental
behaviors and younger sport participants. Nevertheless, overlay colors represent the average publication
year of the documents in which a keyword occurred and should not be interpreted as direct evidence of
an increase in its frequency or popularity. Similarly, the relatively recent appearance of “fit indexes”
should be interpreted cautiously because it is primarily a methodological term and may reflect the
increased use of statistical modeling rather than the emergence of a substantive research topic.

Thematic Synthesis and Future Research Directions

The studies synthesized in Table 3 demonstrate that parental involvement cannot be classified as
inherently positive or negative. Its consequences appear to depend on the form, intensity, timing, and
context of the involvement, as well as on how it is perceived by the athlete. Encouragement, emotional
support, constructive communication, and appropriate guidance can contribute to children’s enjoyment,
motivation, competence, and continued participation. In contrast, excessive expectations, controlling
behavior, negative sideline conduct, comparisons with other athletes, and interference with coaches
may create pressure, undermine autonomy, and contribute to burnout or withdrawal from sport (Burke
et al., 2023; Nunomura & Oliveira, 2013; Strandbu et al., 2019).

These findings can also be interpreted through Baumrind’s (1971) dimensions of demandingness and
responsiveness. Parental behaviors that combine appropriate expectations with warmth, explanation,
and autonomy support resemble an authoritative pattern. By contrast, high levels of control and
performance pressure combined with limited responsiveness may resemble an authoritarian pattern,
whereas parental disengagement may reflect low responsiveness and low involvement. However, these
connections should be regarded as conceptual interpretations rather than direct classifications of
individual parents. Parental behavior in sport may vary according to the competitive situation, the
child’s age, the sporting environment, and the parent’s own emotional experiences.

The thematic findings are also consistent with the basic psychological needs perspective presented by
Felber Charbonneau and Camiré (2020). Parental involvement may support athletes’ autonomy,
competence, and relatedness when parents respect their children’s choices, provide constructive
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feedback, and offer appropriate postcompetition support. Conversely, excessive training attendance,
sideline interference, or controlling communication may frustrate these needs. Therefore, the
effectiveness of parental involvement depends not only on how frequently parents participate in their
children’s sporting lives but also on whether their behavior corresponds to the athlete’s preferences and
developmental needs.

The findings further indicate that parental involvement is shaped by socioeconomic, cultural, and
organizational conditions. Financial investment may provide children with greater access to training,
equipment, and competition; however, it may also increase parents’ expectations and athletes’
perceptions of pressure (Dunn et al., 2016). Similarly, Knoester and Bjork (2025) emphasized that
parental investment and commitment may differ according to socioeconomic status and the structure of
sport participation. These observations are consistent with previous findings showing that parental
attitudes toward sport may vary according to gender, cultural context, and educational background
(Gonener & Diilgar, 2026; Mandic et al., 2025). Consequently, parental involvement should be
examined within the broader family and sporting environment rather than solely as an individual
parental characteristic.

The studies on unsupportive parental behavior and club culture also highlight the importance of
safeguarding. Emotional pressure, negative body language, coach interference, and overinvolvement
may adversely affect young athletes’ sporting experiences (Burke et al., 2023). At the organizational
level, performance-oriented cultures and inconsistent support from clubs may intensify parental
expectations or contribute to behaviors ranging from excessive intervention to disengagement
(McGlynn et al., 2026). These findings suggest that responsibility for improving parental behavior
should not be placed solely on individual parents. Sport clubs, coaches, and governing organizations
should establish clear role boundaries, communication procedures, and standards of acceptable conduct.

Parent education interventions may be useful in addressing these concerns. The reflective practice
intervention examined by Azimi and Tamminen (2022) encouraged parents to evaluate their behavior,
improve their listening skills, and adopt more autonomy-supportive communication. However, the
absence of statistically significant quantitative changes, despite positive qualitative findings, suggests
that intervention effectiveness requires further examination using larger samples, comparison groups,
validated outcome measures, and longer follow-up periods. Future programs should also involve
athletes and coaches so that parental behavior can be evaluated from multiple perspectives.

The findings concerning parasport provide an additional contextual consideration. Parents of athletes
with disabilities may assume greater logistical, financial, or organizational responsibilities because of
difficulties in finding suitable clubs, trained coaches, and inclusive sporting environments (Coates &
Howe, 2023). In such contexts, a high degree of parental involvement may represent a response to
structural barriers rather than excessive parental control. Therefore, assessments of parental
involvement should consider disability, accessibility, available institutional support, and the specific
demands placed on families.

From a practical perspective, sport organizations should provide parent education covering autonomy-
supportive communication, emotional regulation, appropriate sideline behavior, postcompetition
communication, safeguarding, and parent—coach role boundaries. Such programs should be adapted to
athletes’ developmental stages and should consider differences associated with gender, sport type,
competitive level, socioeconomic background, culture, and disability. Creating formal communication
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channels among parents, athletes, and coaches may also help prevent misunderstandings and align
expectations.

Future studies should employ longitudinal and multi-informant designs that include athletes, parents,
and coaches. Observational and mixed-method research may provide a more accurate understanding of
the differences between parents’ intended support and athletes’ perceptions of that support. Further
research should also investigate the mechanisms connecting parental behavior with enjoyment,
motivation, psychological need satisfaction, perceived pressure, burnout, and sport continuation.
Greater attention should be given to underrepresented cultures, lower-income families, parasport
settings, and different family structures.

Finally, Table 3 represents a thematic synthesis of selected studies rather than a formal content analysis
of all 276 articles. Its findings should therefore be interpreted as illustrative of important themes and
research gaps rather than as an exhaustive representation of the entire dataset. Similarly, the bibliometric
maps demonstrate patterns of productivity, collaboration, and conceptual association but do not
establish causality or determine the effectiveness of particular parental behaviors.

Table 3: Thematic Synthesis of Selected Studies on Parental Involvement in Youth Sport and
Proposed Research Questions

Primary q q Proposed research
; Key fi .
thematic focus il el ey findings questions
e How do parents
understand and explain
Participants reported emotional their own unsupportive
and physical ill-treatment, behaviours?
To examine competitive |[performance pressure, negative o What situational and
Unsupportive Burke et al female youth golfers’ body language, comparisons with emotional triggers
parental (2023) * ||perceptions of other athletes, and parental contribute to these
behaviours unsupportive parental  |/interference with coaches. These behaviours?
behaviours. behaviours were perceived as e How effective are parent-
unsupportive and emotionally focused emotion-
harmful. regulation and
safeguarding
interventions?
e How does intensive
To examine historical  [|Parental involvement and parental investment
changes in parental investment in youth sport affect family and
Parental involvement in youth increased over time and were parental well-being?
investment and  ||Knoester and ||sport and how greater among families with e How do parent and child
sport Bjork (2025) ||involvement varies higher socioeconomic status. gender, sport type,
commitment across generational, Participation in school-based sport sibling structure, and
socioeconomic, and teams was associated with disability or special
sport-related contexts. ||stronger youth sport commitment. educational needs shape
parental involvement?
. lly val
To examine young Gymnasts generally valued '
R f parental encouragement, e How effective are parent
Nunomura gymnasts’ perceptions of] . . . .
Parental support - . emotional support, and financial education programmes in
. : and Oliveira ||parental attitudes and the||~ . . . .
in gymnastics assistance. However, excessive improving young
(2013) role of parental support . . , 2.
. . . achievement expectations and gymnasts’ motivation and
in their sporting careers. . -
concerns about education or injury
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Prima . . Proposed research
themat?(,: focus By el Key findings questions
could be perceived as pressure and|| reducing stress and
were associated with burnout or dropout?
sport withdrawal. e How do perceptions of
parental support vary
across socioeconomic and
cultural contexts?

o Under what conditions
are parental expectations
perceived as support
rather than pressure?

Parental involvement could both « How do athlete gender
support and frustrate athletes’ and sport type shape
Parental To examine parent—child||autonomy, competence, apd perceptions of parental
involvement and Felber perspectives on how relatednees. Gyldance during involvement?
. Charbonneau ||parental involvement in ||difficult situations and post- . )
bas1cil logical and Camiré sport influences athletes’ |[competition support were * Which forlms anld levels
psyg ologica (2020) basic psychological perceived positively, whereas of [zia}renta IEV? V?mf nt
needs needs. sideline interference and excessive predict psychologica
attendance at training sessions need sa't1sfrz)1 ction or
were viewed negatively. frustration?
e How do financial
investment, perceived
To examine the Greater family financial pressure, enjoyment,
relationships among investment was indirectly and commitment change
Financial family financial associated with lower sport over time?
investment, Dunn et al. investment, perceived  ||enjoyment through increased e How do financial stress
pressure, and (2016) parental pressure, and  ||perceived parental pressure. and non-financial costs,
enjoyment children’s enjoyment Perceived pressure was negatively such as time away from
and commitment in associated with children’s work and home,
organised youth sport.  ||enjoyment of sport. influence children’s
perceptions of parental
pressure?
e How closely do
Participants valued parental ag;?;e:ioﬁ%?ar:;ftal
support and guidance but wanted Ii)nvol\gement p
greater control over sport-related correspond?
Autonomy and To explore how young ||decisions and clearer beundanes e What are the
L athletes experience and ||around peer contexts. Sideline .
boundaries in Strandbu et al. S . . . experiences of athletes
negotiate intensified shouting and interference were AP
parental (2019) . . . . . . receiving limited
involvement parent'al involvement in |[viewed negatively, while haymg a parental support?
organised youth sport.  ||parent as a coach was described as
both challenging and potentially * HOW. can parents
beneficial for family pr0V1de support w}’nle
communication. respecting athletes
autonomy and social
boundaries?
To examine whether a  ||Qualitative findings suggested that
Reflective o six-week reﬂectiv'e- reflective practice er{cour'flged. « Which components of
bractice and Azimi end pracnce 1ntervent}on parental self-evaluatlop, listening, reflective-practice
parent-athlete Tamminen increased parents and autonomy-supportive interventions are most
.. (2022) awareness of their communication. However, Froctive?
communication communication and quantitative measures showed no clhiectives
influenced parent— statistically significant pre—post
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Primary q q Proposed research
thematic focus By el Key findings questions
athlete communication ||changes in parental support, o Are these programmes
behaviours. pressure, parenting style, or effective in larger and
communication quality. more diverse samples?
e What are the effects of
involving athletes,
coaches, and both
parents in the
intervention?
e How do barriers to sport
Hicipati
Parents encountered structural pa 191pat10n vary across
. . . disability groups and
barriers when seeking suitable .
. . sociocultural contexts?
R clubs, coaches, and inclusive
To explore parents . . e How can clubs, coaches,
: sporting environments. Some . .
Parental experiences of governing bodies, and
. . Coates and S s reduced or left employment or
experiences in facilitating their disabled . other stakeholders better
Howe (2023) . s became coaches themselves, while
parasport children’s engagement S . support athletes and
. . sport participation and social . o
in competitive parasport. . their families?
support were perceived as Which envi |
beneficial for both children and * ich environmenta
factors facilitate or
parents. . N
restrict participation in
parasport?

e How do cultural and
socioeconomic
backgrounds shape

. L . —coach
The findings highlighted excessive parent-coac
- o e . relationships and role
emphasis on winning, immediate P
success, and playing time. High expectations!
Parental To examine negative ? . e How do athletes,
L : performance expectations were
expectations in  [|[McGlynn et ||parental attitudes and . . parents, and coaches
. . . . ||[sometimes accompanied by e .
fee-paying sport ||al. (2026) behaviours in fee-paying||. . b differ in their
inconsistent practical support, .
clubs youth sport clubs. . . perceptions of parental
while parental behaviour ranged .
S . behaviour?
from excessive intervention to o Which isational
complete disengagement. 1ch organisationa
practices can reduce
unrealistic expectations
and inappropriate
parental involvement?
LIMITATIONS

This study has several limitations. First, the data were retrieved on February 18, 2026, and therefore
represent a snapshot of the literature available on that date. Subsequent publications and changes to

database records were not included in the analysis.

Second, the dataset was obtained exclusively from the Web of Science Core Collection and Scopus.
Consequently, relevant publications indexed in other bibliographic databases, scholarly search engines,
or national and local indexes may not have been captured. This limitation may have affected the
comprehensiveness of the dataset and the resulting bibliometric networks.

Third, the analysis was restricted to original research articles published in English and available in full
text. Therefore, studies published in other languages, other publication types, and articles without
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accessible full texts were not included. These eligibility criteria may have introduced language,
publication-type, and accessibility biases.

Finally, bibliometric maps depend on the accuracy and consistency of the metadata provided by the
selected databases. Variations in author names, spelling differences, synonymous keywords, and
inconsistencies in indexing may have influenced the structure of the co-authorship and keyword co-
occurrence networks. Moreover, publication counts and total link strength reflect productivity and
network connectivity rather than the methodological quality or scientific impact of individual studies.
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Abstract

Background: Generative Al is often promoted to automate lesson planning, yet such
automation can bypass the professional judgment needed for situated and embodied learning.
Purpose: This study examined how physical education teachers calibrated Al-generated
curriculum suggestions in game-based units. Methods: Three Japanese teachers from
elementary, lower secondary, and upper secondary settings were purposefully selected because
they used Manabi for PE in different game forms: T-ball, basketball, and badminton. Data
included semi-structured interviews, the curriculum-development prompt artifact, and
interview-elicited design traces. Reflexive thematic analysis was used with attention to
researcher positionality, negative cases, and audit-trail transparency. Results: The analysis
developed the concept of pedagogical calibration: teachers' situated work of verifying,
modifying, rejecting, or recontextualizing Al suggestions in relation to student learning
histories, embodied game realities, institutional constraints, and pedagogical intentions. Al
functioned as an epistemic scaffold by rapidly aggregating fragmented learning histories, but
teachers retained authority over whether and how suggestions entered curriculum design.
Calibration also revealed risks, including mixed learning logs, misalignment with physical skill
prerequisites, and representational demands that could create new participation thresholds.
Conclusions: The study contributes a delayed-suggestion architecture, a recursive calibration
model, and design principles for Al-supported curriculum work in embodied learning domains.
It theorizes teacher authority over Al output as structured professional practice and identifies
embodied game realities as a domain-specific limit of text-based Al

Keywords: pedagogical calibration; embodied learning; epistemic scaffolding,; professional
noticing, teacher judgment

INTRODUCTION

Game-based approaches (GBAs) in physical education position games as sites of inquiry rather
than as final applications of isolated skill drills. Teachers must modify game forms so that
learners encounter meaningful tactical problems, participate in developmentally appropriate
ways, and notice relationships among movement, decision-making, and collective play. This
work is demanding because teachers must interpret student histories, anticipate how game
constraints will shape embodied action, and adapt activities under everyday constraints of time,
space, equipment, and continuity.

Generative Al appears to offer relief from this burden. Teachers can ask Al systems to

propose modified games, lesson sequences, rubrics, and reflection prompts. However, if Al is
positioned as an automatic lesson-plan generator, the most professionally important work of
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curriculum design - interpreting learners and judging what should happen next - may be hidden
or displaced. This concern is especially acute in physical education because central learning
objects include pace, fear of the ball, fatigue, perceptual timing, tactical anticipation, bodily
confidence, and participation that may never be fully captured in text-based logs.

This study examines an alternative design: Al as a dialogic support for teacher
curriculum reasoning. Manabi for PE was developed to help teachers work from accumulated
student learning logs toward game-based curriculum decisions. The tool was not prompted to
produce a lesson plan immediately. Instead, it was instructed to synthesize learning histories
as tentative hypotheses, ask the teacher to verify those interpretations, and only then elicit the
intended judgment and game situation before offering options.

Research Questions/Problems

The research question was: How did teachers pedagogically calibrate Al suggestions
when using Manabi for PE to design or improve game-based physical education units?
Pedagogical calibration is defined as teachers' situated work of verifying, modifying, rejecting,
or recontextualizing Al-generated curriculum suggestions in relation to student learning
histories, embodied game realities, institutional constraints, and pedagogical intentions. The
study contributes a delayed-suggestion prompt architecture, a recursive model of teacher
calibration practices, and design principles for human-Al curriculum work in embodied
learning domains. Across these contributions, the analytic focus shifts from what Al generates
to how teachers exercise authority over Al output.

Brief Literature Review

Game-based approaches and curriculum design work

Teaching Games for Understanding, Game Sense, and tactical games approaches share a
concern with making game structures pedagogically meaningful (Bunker & Thorpe, 1982;
Light, 2013; Mitchell et al., 2021). Representation, exaggeration, simplification, and small-
sided design are often key principles (Griffin et al., 1997; Kirk & MacPhail, 2002). Yet GBA
implementation is not a recipe: teachers must decide which problem to foreground, how much
complexity to retain, and how to design for diverse learners without reducing activity to
decontextualized drills (Harvey & Jarrett, 2014; Morales-Belando et al., 2018).

Teacher judgment and human-Al curriculum work

This study is grounded in teacher judgment research. Shulman's (1987) pedagogical content
knowledge emphasizes transforming content for particular learners. Schon (1983) frames
professional practice as judgment under uncertainty. Professional noticing research explains
how teachers attend to, interpret, and respond to student activity (Mason, 2002; van Es &
Sherin, 2002; Jacobs et al., 2010). Remillard's (2005) curriculum design capacity shows that
teachers interpret and adapt curriculum resources. Al-supported curriculum design brings these
traditions into a new configuration because teachers respond not only to students and materials
but also to dynamically generated Al interpretations and options.

Human-AI complementarity research argues that Al should augment rather than replace
human expertise (Holstein et al., 2022; Luckin et al., 2016). Learning analytics can process
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large volumes of student traces, but their meaning remains pedagogically underdetermined
until interpreted by teachers. This division of work is consistent with distributed cognition:
interpretation is distributed across records, tools, teachers, and classroom situations rather than
residing in Al alone (Hutchins, 1995). In this study, Al's value is analyzed as epistemic
scaffolding: it creates provisional objects for teacher judgment.

Embodied learning and the limits of text-based Al

Physical education sharpens the limits of text-based Al. A student may write that they
understood spacing, while the enacted reality involves hesitation, timing errors, fear, fatigue,
or inability to perceive off-ball relationships. Embodied and enactive perspectives emphasize
that knowing is inseparable from perception, action, and the lived body (Merleau-Ponty, 2012;
Varela et al., 1991). Constraint-led and ecological approaches also stress that action emerges
through task, environment, and performer constraints (Aragjo et al., 2006; Chow et al., 2016;
Renshaw & Chow, 2019). Thus, teacher calibration is not a secondary implementation step; it
is the point where Al-generated interpretations meet embodied game realities.

Table 1. Conceptual positioning of pedagogical calibration

Concept Primary focus ‘What calibration adds

PCK

Transforming subject matter for particular
learners.

Focuses on teacher response to external
Al-generated interpretations and options.

Professional noticing

Attending to and interpreting student

Includes teacher verification and dispute of

thinking or activity. Al-synthesized interpretations.
g y Y p!

Curriculum design capacity Using and adapting curriculum resources. | Addresses real-time  adjustment of
dynamic Al outputs, not only static

materials.

Pedagogical calibration Aligning Al suggestions with histories, | Names teacher authority to verify, modity,
embodied realities, constraints, and |reject, or recontextualize Al curriculum

intentions. possibilities.

This positioning matters because the study does not treat Al output as a neutral
resource. Al suggestions enter curriculum design as provisional claims that must be made
accountable to students, materials, time, space, and teacher intention. Pedagogical calibration
therefore describes a form of professional authority: teachers do not simply use Al; they test
the fit between Al-generated possibilities and the lived conditions of instruction.

Significance of the Study

This study is significant because it shifts attention from whether Al can generate lesson plans
to how teachers exercise professional judgment over Al-generated suggestions in embodied
learning domains. It contributes the concept of pedagogical calibration as a way to understand
teacher authority, Al use, and curriculum decision-making in physical education.

Purposes of the Study

The purpose of this study was to examine how physical education teachers verified, modified,
rejected, or recontextualized Al-generated curriculum suggestions when designing or
improving game-based physical education units.
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Delayed-Suggestion Architecture of Manabi for PE

Student Teacher Intention Situation Three options Teacher
learning logs verification articulation specification concretization
> > > > >
Al synthesizes Teacher checks: fit / Teacher names Teacher names game Al offers design Adopt / modify / reject
tentative patterns misfit intended judgment situation possibilities / recontextualize

Figure 1. Dialogic prompt architecture of Manabi for PE. The design delays solution-giving until teachers verify
Al interpretations and articulate the desired game situation.

METHODS

Research Design and Measures for Qualitative Study

This exploratory qualitative study is positioned as theory-building rather than effects
measurement. Data sources included three semi-structured interviews, the curriculum-
development prompt artifact, and interview-elicited traces of Al-teacher design episodes. The
design deliberately distinguishes primary evidence from illustrative reconstruction so that the
claims remain proportionate to the data. Original Al chat logs and student logs were not fully
exported at the time of this proceedings manuscript; therefore, reconstructed traces are clearly
labeled as illustrative and are not treated as independent log data.

Table 2. Data sources and analytic status

Data source Included Analytic use Limitation

Semi-structured interviews Yes Primary evidence for | Retrospective accounts; subject
calibration practices, perceived | to recall and interviewer
affordances, and limits. effects.

Prompt artifact Yes Evidence of the delayed-|Design intention, not proof of

suggestion architecture and | Al behavior in every episode.
constraints placed on Al

Al-teacher chat logs Not yet fully incorporated Future evidence of exact Al|Current trace is reconstructed
output and teacher response | from interview, not raw log.
sequence.

Student logs / classroom | Not yet fully incorporated Future evidence of what the Al | Current study does not measure

artifacts synthesized and how | student learning gains.
participation changed.

Participants

Participants were three Japanese physical education teachers who had experience using Al-
supported reflection tools and Manabi for PE. They were purposefully selected through
maximum-variation logic because they represented different school levels and game forms:
elementary/baseball-type, lower secondary/goal-type, and upper secondary/net-type. The aim
was analytic replication across heterogeneous contexts, not statistical representation. The
sample was judged sufficient for the proceedings study because the same mechanism - teacher
verification and adjustment of Al output - appeared across highly varied contexts, while also

166




>
=

==

IAHPEDS 2026
ss

revealing different boundary conditions. Gender, ethnicity, and age are not reported because
they were not analytic variables and were withheld to protect anonymity.

Table 3. Anonymized participant and curriculum design contexts

Case

Context

Game form and

problem

design

Use of Manabi for PE

Teacher A

Elementary teacher; more than
15 years of experience; upper-
grade classroom teacher with
PE coordination and ICT-
related roles.

Grade 6 T-ball / baseball-type
game. Problem: involving all
students in fielding when
skilled  students tend to
dominate.

Used before the unit to clarify
the situation that should occur
and consider  cooperative
fielding-oriented options.

Teacher B

Upper secondary PE teacher;
more than 20 years of
experience; involved in sport-
course management and ICT-
supported PE development.

Badminton / net-type game.
Problem: supporting doubles
positioning based on
accumulated learning cards.

Used after several lessons to
compare Al interpretations of
student status with teacher
judgment and consider next-
lesson ideas.

Teacher C

Lower secondary PE teacher;
approximately eight years of
experience; roles in PE
coordination, student guidance,
school health, and Al use.

Basketball / goal-type game.
Problem: making non-scorers'
contributions  visible when
scorers became the most
recognized participants.

Used during a Grade 2 unit to
select and adapt a relationship-
map activity from three Al-
proposed options.

Data Collection

Interviews were conducted online in Japanese, audio-recorded with consent, and transcribed.
The guide asked teachers to describe the unit context, how they used Manabi for PE, what
suggestions they adopted or rejected, how they adjusted the suggestions, what happened in
class, and what limits they noticed. English quotations were translated by the author for analytic
reporting, prioritizing semantic equivalence over literal form. Participants gave informed
consent for recording, transcription, translation, and anonymized research use. The procedures
followed institutional requirements for anonymized interview research and excluded
identifiable student data.

Data Analyses

Analysis followed reflexive thematic analysis (Braun & Clarke, 2006, 2019) and was reported
with attention to COREQ-informed transparency (Tong et al., 2007). The author read each
transcript to identify episodes connecting Al suggestions, teacher judgments, and classroom
implementation. Initial codes included log verification, intention clarification, adoption,
modification, rejection, recontextualization, embodied mismatch, institutional constraint,
invisible participation, and Al-specific synthesis. Codes were compared across cases to
develop the construct of pedagogical calibration. Trustworthiness was supported through an
audit trail of excerpts and memos, attention to negative cases, and explicit researcher
positionality (Lincoln & Guba, 1985). The author was involved in tool development; therefore,
analysis did not treat usefulness as the outcome and instead foregrounded moments of
mismatch, uncertainty, rejection, and miscalibration.
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RESULTS

Al synthesized fragmented learning histories as hypotheses for teacher verification
Teachers valued Al not primarily because it generated activities, but because it rapidly
aggregated dispersed learning histories into provisional patterns that could be inspected.
Teacher B reported that the Al read learning cards and asked whether its interpretation of
student status matched the teacher's view. This functioned as an epistemic scaffold for
professional noticing rather than as an authoritative diagnosis.

Teacher B: "The Al read various learning cards and said, 'I think the students are in this
kind of state; does that match the teacher's view?' When we read it, it was quite accurate."

Delayed prompts clarified pedagogical intentions before activities were proposed

The delayed-suggestion architecture required teachers to articulate what judgment or situation
they wanted the game to generate before the Al offered design options. Teacher A recalled the
question about what must occur in the game as difficult but productive because it moved T-
ball design toward the intention to involve all students in fielding. Teacher C similarly used
the basketball prompt to name the desired realization that scoring is produced through
connected movements, not only by the final shooter.

Teacher C: "I told the Al that I wanted students to understand that everyone's movements were
connected and led to scoring. Then it asked what situation must happen in the game."

Teachers calibrated Al suggestions through adoption, modification, rejection, and
recontextualization

The three cases showed four calibration patterns. Teacher B approximated adoption when an
option matched the badminton teacher's instructional intention. Teacher A modified Al-
generated fielding ideas to fit students' limited baseball-type experience and fear of the ball.
Teacher C rejected a two-court linked game because it did not fit the school's space, then
recontextualized relationship mapping into a one-play, video-supported representational task.

Table 4. Cross-case calibration patterns

Pattern Case example Calibration criterion Risk revealed

Adoption Teacher B selected an option | Expertise fit: the teacher | Smooth adoption may depend
that matched the badminton |recognized a useful option |on prior expertise.
teacher's intention. quickly.

Modification Teacher A combined Al |Class fit: suggestions had to fit | Hidden  assumptions  can
suggestions with class reality. | skill, fear, and participation. miscalibrate design.

Rejection Teacher C rejected the two- |Institutional fit: space, time, |Plausible options may be
court game because the school | and lesson flow mattered. infeasible.
had only two courts.

Recontextualization Teacher C turned relationship | Representational fit: the option | Representation can create new
mapping into a one-play | made participation visible. access demands.
analysis task.
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Interview-elicited design trace

The following trace is reconstructed from Teacher C's interview and the prompt architecture.
It is not a raw Al chat log and is included to illustrate how calibration patterns emerged within
a design sequence, rather than to evaluate Al output quality.

Table 5. Interview-elicited calibration trace from Teacher C

Moment Trace

Teacher intention Students should understand that everyone's movements are
connected and lead to scoring, not only the final shooter.

Al prompt What situation must occur in the game for that judgment to
emerge?

Al options Pass-chain scoring; two-court linked play; relationship mapping.

Teacher calibration The two-court option was rejected due to space and setup

constraints. Relationship mapping was selected because it
connected with prior experience and could be localized.

Classroom recontextualization The teacher cut play into one-possession sequences and used
worksheets and later video-supported team analysis to make
contributing movements visible.

Teacher C's case is especially important because the Al option did not remain a game
modification. Through teacher calibration, it became a representational activity that made
invisible participation visible while also exposing a new access problem: students with weaker
tactical perception found the map difficult to create. This is the theoretical hinge of the paper.
Al-supported design did not simply modify a game; it changed what counted as visible
participation and revealed who could or could not access that representation.

Calibration was recursive and did not guarantee success

Pedagogical calibration did not guarantee success. Teacher A's T-ball unit was designed around
the assumption that offense was already guaranteed because every student would have a batting
turn. After implementation, batting itself proved more difficult than expected, weakening the
design premise.

Teacher A: "I designed it with a focus on defense, but when the students tried it, they really
could not hit the ball. My outlook was too optimistic there."

This episode shows that calibration is recursive. Once Al-supported design meets the
embodied reality of the class, new information emerges and should become input for the next
cycle. Figure 2 models this recursive process.

Student learning
histories
reflection logs, prior
participation
Institutional
constraints
time, space, equipment, class v
size

Embodied game
realities
skill, fear, timing, fatigue
Pedagogical intentions
what judgment should
emerge?

Pedagogical Calibration verify /
modify / reject / recontextualize
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Figure 2. Recursive model of pedagogical calibration. Implementation generates new embodied realities and
learning traces, which become input for the next calibration cycle.

DISCUSSION

What pedagogical calibration adds

The study shifts the question from whether Al can support teachers to how teachers act upon
Al and make AI output accountable to professional judgment. Pedagogical calibration differs
from PCK because the object of judgment is not only content transformation but externally
generated Al output. It differs from professional noticing because teachers notice, verify, and
sometimes dispute Al's interpretation of students. It differs from curriculum design capacity
because the resource is not static; it is dynamically generated and locally incomplete. Adoption,
modification, rejection, and recontextualization should therefore be treated as legitimate
teacher actions. Disagreement with Al is not a breakdown of the tool; it is part of human-Al
curriculum work.

Embodied limits, inclusion, and generalizability

The findings identify an uncomfortable truth for Al in embodied education. Al can help make
participation visible, but representational tools may create new thresholds. Teacher C's
relationship map allowed non-scorers to recognize their contributions, yet students with weak
tactical perception struggled to map relationships. Teacher A's case showed that text-based Al
may not detect physical prerequisites such as batting success. These are not peripheral
implementation issues; they show that in PE the gap between verbalized reflection and bodily
action is a central design problem. Importantly, misalignment was not only a technical problem.
When teachers detected that AI summaries mixed domains or that a suggestion ignored bodily
difficulty, the error became an occasion for professional verification and sharper judgment.
Pedagogical calibration may transfer to domains where professional judgment is indispensable,
Al output is useful but contextually incomplete, and important knowledge cannot be fully
reduced to text-based records, such as music, art, laboratory work, clinical simulation, and
teacher education.

Design principles

The limits identified above generate practical principles for Al-supported curriculum systems
in embodied learning domains. By contextual purity, this study means keeping logs scoped to
the relevant unit, game form, class, and time period unless teachers deliberately request cross-
unit synthesis.

Table 6. Design principles for Al-supported curriculum design

Design principle Implication

Preserve contextual purity while allowing deliberate cross- | Let teachers scope logs by unit, game form, class, and time period
domain synthesis. unless they intentionally request cross-unit synthesis.
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Design principle Implication

Build delayed suggestion into the architecture. Require teacher verification of Al interpretations and teacher
articulation of intended judgment before offering activities.

Treat all four calibration patterns as legitimate. Support adoption, modification, rejection, and
recontextualization; do not treat rejection as tool failure.

Scaffold representational access, not only game access. When systems suggest maps, videos, or diagrams, provide
graduated tasks so that students with weaker tactical perception
are not excluded.

LIMITATIONS

The study is limited by its small, purposive sample and its reliance on retrospective teacher
accounts. The current dataset includes interviews and the prompt artifact but not a
systematically analyzed corpus of raw Al-teacher chat logs, student logs, lesson plans, or
classroom observation data. Therefore, the findings should be read as theory-building evidence
about teacher calibration practices, not as evidence that Al improved student learning or
curriculum quality. A journal version should incorporate anonymized Al logs, student learning-
log excerpts, before-and-after design artifacts, classroom observations, and participant review
of translated quotations.

CONCLUSIONS

This study argues that the future of Al-supported curriculum design should not be framed as a
question of whether Al can generate better lesson plans. The more important question is how
teachers verify, modify, reject, and recontextualize Al suggestions in relation to situated
practice. Manabi for PE supported teachers when it delayed suggestions, aggregated
fragmented learning histories, and prompted teachers to articulate the game situation they
wanted to create. Yet calibration is not a guarantee of success. It is a recursive professional
practice through which Al output is made accountable to the embodied realities of teaching
and learning. Pedagogical calibration therefore defines a crucial dimension of Al-era teacher
education: Al literacy for professional judgment.
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Abstract

The landscape of sports science, kinesiology, and physical education is undergoing a
fundamental transformation driven by the integration of artificial intelligence (Al).
Traditionally, the study of human movement relied on manual observation and standardized
prescriptions; however, the emergence of Al allows for high-precision biomechanical analysis,
predictive injury modelling, and personalized exercise prescriptions (Seo, 2024). Despite this
potential, the rapid adoption of these tools has often outpaced the development of institutional
policies and ethical frameworks, creating what researchers call an "AI implementation gap"
(Westover, 2026).

INTRODUCTION

In 2026, educational conversation has shifted from whether Al should be used to how to use
this tool. Al in education refers to technologies that enhance teaching, learning, and
administrative processes, including adaptive systems that personalize content to individual
needs (Achieving the Dream Al for All Task Force, 2025). For athletes and physical educators,
this shift offers a "force multiplier" to accelerate success and completion. Educators and
coaches now face a dual imperative: adopting Al to enhance performance while ensuring they
possess the Al literacy, the foundational skills to evaluate and use Al effectively, to do so
ethically (Daniels, 2025). The integration of artificial intelligence into higher education is
characterized by a significant "implementation gap," where rapid tool adoption is often
accompanied by overpowering psychological and ethical fears (Westover, 2026). Faculty
concerns are prominent, with 95% of college faculty reporting a fear of student overreliance
on Al and the subsequent erosion of critical thinking skills (American Association of Colleges
and Universities, 2026). This anxiety is closely tied to academic integrity; 73% of faculty have
personally handled misconduct issues related to Al, and many fear a "nightmare scenario"
where students use Al to write papers while instructors use the tool to grade them, effectively
removing the human purpose from education (Seril, 2026; Gaines, 2025). Beyond the
classroom, educators express increasing apprehension regarding job security, with the number
of professionals worried about Al-driven role elimination doubling year-over-year (Ellucian,
2026).
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Students experience a different but equally potent set of fears, most notably the stress of being

falsely accused of cheating when they have done nothing wrong (45%) and deep-seated
concerns regarding the privacy and security of their personal data (40%) (American Council
on Education & Studiosity, 2026). These individual anxieties are mirrored at the institutional
level, where leaders struggle with the risks of "Shadow AI", the use of unvetted, unsanctioned
tools that bypass governance structures and expose the institution to data leaks and
cybersecurity vulnerabilities (Westover, 2026). There is also a widespread fear of "AI FOMO"
(fear of missing out), which can drive a false sense of urgency and lead to a rush toward
implementation without the deliberate frameworks needed to address algorithmic bias,
misinformation, and "confidently incorrect" Al hallucinations (Ellucian, 2026; Li et al., 2026;
SHRM, 2026). These collective fears emphasize that successful Al integration is not merely a
technical challenge but a "leadership challenge" requiring a delicate balance between human
judgment and automated efficiency (Caneva, 2025). This article examines how Al empowers
stakeholders in movement-based fields and elsewhere to overcome traditional barriers of
workload, personalization, and diagnostic accuracy.

METHODS

To evaluate the impact of Al on movement-based education and performance, current research
utilizes diverse methodologies. One prominent approach involves an eight-week pilot
implementation using a "hybrid intelligence" framework, where Al functions as a parametric
feedback mechanism that dynamically adjusts support levels based on learner competence
(Jafarli et al., 2026). Longitudinal qualitative case studies have also been employed, involving
over 200 hours of participant observation to analyze "co-performance" between human
instructors and generative Al tools like GPT-4 (Huang & Wang, 2025). Teacher preparation
programs have integrated Kolb’s Experiential Learning Cycle into Al literacy projects, guiding
preservice teachers through phases of concrete experience, reflective observation, abstract
conceptualization, and active experimentation with Al tools (Johnson, 2026; Row Lazzarini,
2026).

Assessing the strategic use of specialized Al tools can significantly diminish the psychological
burdens of higher education and professional environments by reducing administrative
burnout, cognitive load, and the anxiety associated with complex research tasks. This is also
applicable to students who are assigned research tasks. Tools like Rewind Al and Otter.Al serve
to alleviate the "tedious and routine" stress of manual notetaking and transcription, providing
searchable archives that overcome the "blank-page" problem when drafting reports (Row
Lazzarini, 2026; Westover, 2026). These tools can assist students when attending seminars,
conferences and workshops when information is difficult to process due to the environment in
which the information is being given. A reduction in administrative burden is repeated by using

175




Notion Al, which functions as a centralized knowledge management system to prevent "siloed

implementation" and the feelings of being pressed for capacity that often result in staff burnout
(Daniels, 2025; Evelyn Learning, 2026). Canva Magic Studio and SlideSpeak reduce the time-
related anxiety of lengthy production cycles by allowing for the rapid creation of professional-
quality visual materials, effectively bridging the technical skill gap for educators and students
alike (Achieving the Dream Al for All Task Force, 2025; Row Lazzarini, 2026).

In academic and research contexts, tools like SciSpace, Consensus, and Elicit directly address
the universal fear of misinformation and Al "hallucinations" by grounding their synthesis in
verified academic databases (Row Lazzarini, 2026). This grounding technique helps users
overcome information overload and the stress of verifying contradictory claims (Row
Lazzarini, 2026; Westover, 2026). NotebookLM complements this by enabling students to
deconstruct complex technical language and query their own sources for a "big picture" view,
which builds confidence and reduces the cognitive load associated with initial literature
analysis (Jafarli et al., 2026; Row Lazzarini, 2026). Notebook LM is dependent upon what is
uploaded into the tool and has fewer hallucinations due to not having other information to draw
upon. Finally, adaptive feedback tools like Formative overcome the stressors of grading fatigue
and feedback delay by providing instantaneous, parametric feedback (Jafarli et al., 2026). By
automating routine feedback, these systems reduce faculty workload by up to 28% while
helping students manage their learning trajectories with higher confidence and reduced
frustration (Jafarli et al., 2026; Seril, 2026).

RESULTS
Research indicates that Al integration significantly diminishes operational and instructional
barriers:

e Workload Efficiency: Al tools have been shown to reduce faculty workload by 26%
to 28% by automating routine feedback and grading tasks (Jafarli et al., 2026). In fitness
education settings, instructors using Al for lesson planning reported cutting their
preparation time by approximately 31% (Baxter, 2024, as cited in Huang & Wang,
2025).

e Enhanced Learning Outcomes: Students in Al-powered environments achieve 54%
higher test scores and 10x more engagement compared to traditional methods (Seril,
2026). In kinesiology, project quality improved by an average of 12 points on
standardized rubrics when supported by Al feedback (Jafarli et al., 2026).

e Precision Diagnostics: Al excels at information-intensive tasks such as identifying
subtle movement anomalies. For example, Al can analyze visual data to pinpoint weight
distribution issues in a "toe-tuck" or suggest lateral breathing modifications that a
human instructor might not immediately identify (Huang & Wang, 2025).
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Human-AI Synergy: Findings consistently show that Al functions best as a
"teammate" rather than a replacement (Huang & Wang, 2025). While Al provides
technical analysis and rapid exercise suggestions, human instructors remain superior in

providing embodied demonstration, emotional support, and "soul" to the instructional
environment (Huang & Wang, 2025; Seo, 2024).

The following comparison evaluates several Al tools based on their practical applications in
education and the workplace, highlighting the specific barriers they help stakeholders

overcome.

Table 1. Comparison of Al Tools: Use Cases and Barriers Overcome

‘Tool(s)

HPrimary Use Cases

HBarriers Overcome

Rewind AI or
Otter.Al

Administrative Automation &
Memory Support: These tools are
used for  transcribing  and
summarizing meetings, lectures,
and long documents. They can
generate meeting minutes, record
action items, and create searchable
archives of verbal interactions.

Student Support: Record and
transcribe lectures, meetings, or
coaching sessions automatically.

High Administrative Workload: They
reduce the "tedious and routine" burden
of manual note taking. They also
mitigate the "blank-page" problem by
providing a drafted summary to serve as
a starting point for reports.

Student Barrier Broken: Enhances
accessibility for students with hearing or
processing difficulties.

Formative

Adaptive Assessment & Real-
Time Feedback: Al systems in this
category  provide  parametric
feedback, which  dynamically
adjusts scaffolding based on a
student’s demonstrated
competence. They allow for
instantaneous formative feedback
on assignments.

Feedback Delay & Grading Fatigue:
These tools overcome the barrier of]
"high faculty workload" by automating
routine feedback. They ensure students
receive timely, micro-level input that is
otherwise difficult for human instructors
to provide at scale. Teachers can
instantly track understanding and
mastery, eliminating the need to wait for
end-of-unit assessments to identify
learning gaps.

Barrier broken- Limited Student
Engagement: Interactive questions,
multimedia, and live responses make
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lessons more participatory compared to
passive lectures or static worksheets.

Data & Progress Visibility: Teachers
can instantly track understanding and
mastery, eliminating the need to wait for
end-of-unit assessments to identify
learning gaps.

SciSpace,
Consensus,
Elicit

Research Synthesis &
Grounding: These are Al-powered
research tools designed to scan and
synthesize academic literature.
They help users identify claims,
evaluate evidence-based
arguments, and locate sources that
generative Al cannot access via
standard web searches.

Misinformation & '"Hallucinations":
By using Retrieval-Augmented
Generation (RAG) to ground answers in
verified academic databases, these tools
overcome the risk of Al-generated
fabrications. They also help users
overcome information overload by
prioritizing sources for close reading.

Makes research more accessible to
students and educators by simplifying
complex journal articles and supporting
evidence-based teaching and practice.

Notion Al

Knowledge Management &
Workflow Integration: This tool
functions as an organizational
assistant, wused for document
formatting, editing, and
centralizing institutional
documentation into a Knowledge
Management System (KMS). It

Siloed Information & Fragmented
Adoption: Notion AI helps overcome
"siloed implementation" where
departments lack a shared space for
training and documentation. It also
addresses "institutional security risks"
by providing a structured, vetted
environment  for  drafting non-
confidential materials.

Canva Magic

Studio
SlideSpeak

or

supports task delegation and

strategic alignment. Improves efficiency and accessibility of]
academic content organization

Rapid Content & Visual Resource & Time Constraints: They

Creation: These are Al-powered
presentation tools used to generate
educational materials, lesson plans,
and editable visual depictions of]
text (such as flow charts or mind
maps).

overcome the barrier of lengthy
production cycles, allowing educators
and students to create interactive
learning modules in minutes rather than
hours. They also reduce the technical
skill gap for creating professional-
quality visual aids.
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Converts PowerPoint or PDF slides
into interactive presentations and
generates spoken explanations,
quizzes, and summaries.

Metacognitive Laziness &  Skill
Erosion: Unlike general chatbots,
NotebookLM encourages "human-in-
the-loop" engagement, requiring users
. . to provide the context (their own
Technical Deconstruction: Users . .
. .. "|lsources). This overcomes the risk of]
load specific source collections into

NotebookLM  to  deconstruct cognitive offloading by forcing a closer,

NotebookLM technical laneuase. qUery SOUrces evidence-based interaction with the
guage, query material. This also reduces

L1} e 1 " 1
for a blg picture VIew, and hallucinations that can occur when
generate mind maps that link back|| .
using Al

to specific passages with citations.

Big-Picture Synthesis &

Supports auditory and visual learners
who struggle with traditional text-heavy
materials.

The implementation of specialized AI tools produces measurable improvements in
instructional efficiency, student performance, and collaborative equity. The use of adaptive
feedback systems like Formative, alongside transcription tools such as Otter.Al, significantly
mitigates faculty burnout by reducing administrative burdens; research indicates that Al-
powered administrative tools can lower educator workload by 45%, with automated essay
scoring alone saving up to 80% of traditional grading time (Evelyn Learning, 2026). Pilot
studies of "parametric feedback" systems demonstrate a 28% reduction in the time faculty
spend providing project feedback while simultaneously increasing individual student
contributions by 23.7% and improving final project quality scores by an average of 12 points
(Jafarli et al., 2026).

Research-oriented tools, including NotebookLM, SciSpace, and Elicit, enable higher-order
cognitive gains by supporting structured inquiry and literature synthesis. NotebookLM allows
students to query specific source collections to analyze complex technical language and
generate "big picture" mind maps that link directly back to source passages with citations (Row
Lazzarini, 2026). This grounding in verified academic databases via retrieval-augmented
generation (RAG) effectively reduces the risk of AI "hallucinations" and helps students
prioritize sources (Row Lazzarini, 2026). These processes encourage human engagement,
where students learn to use Al as a "thinking partner" to overcome the blank-page problem,
while building the metacognitive skills necessary to add unique value beyond the Al's output

179




(Jafarli et al., 2026; Row Lazzarini, 2026). Every outcome produced from Al requires editing,

proofreading, correcting, and reworking the output into what the user is attempting to produce.
Creative and organizational tools such as Canva Magic Studio, SlideSpeak, and Notion Al
empower students, educators and staff to bridge technical skill gaps and streamline institutional
knowledge management. These platforms are frequently used to automate "tedious and
routine" tasks, such as document formatting, drafting emails, and creating interactive
simulations, allowing 57% of surveyed faculty to focus more on curriculum development
(Gaines, 2025; Westover, 2026). In movement-based fields like physical education, these tools
enable the rapid generation of standards-aligned rubrics and personalized instructional
materials that would otherwise be cost-prohibitive or too time-intensive to produce manually
(PhysednHealth, 2025). This approach ensures that while Al handles analytical speed and
content curation, human instructors remain the primary providers of embodied demonstration
and emotional support (Achieving the Dream Al for All Task Force, 2025; Huang & Wang,
2025).

DISCUSSION

The strategic deployment of these specialized Al tools creates a comprehensive support
ecosystem that addresses the distinct needs of educators, students, and professionals while
maintaining human agency. Tools such as Rewind Al and Otter.Al are instrumental in reducing
the "tedious and routine" administrative workload by automating the summarization of long
documents and transcribing meetings, which allows stakeholders to focus on higher-order
decision-making. In instructional settings, adaptive feedback systems like Formative provide
parametric feedback that dynamically adjusts to a learner's level of competence, ensuring that
students receive timely, micro-level input that is conceptually relevant rather than just
superficial correction. For research-intensive tasks, SciSpace, Consensus, and Elicit overcome
the barrier of information overload by using retrieval-augmented generation (RAG) to ground
their summaries in verified academic databases, thereby mitigating the risk of Al-generated
"hallucinations".

Centralizing institutional intelligence through Notion Al as a Knowledge Management System
(KMS) prevents fragmented adoption and "siloed implementation" by providing an internal
chatbot aware of all official policies and documentation. Creative tools like Canva Magic
Studio and SlideSpeak empower educators to rapidly generate standards-aligned rubrics and
personalized instructional materials, bridging the technical skill gap and allowing for the
implementation of Universal Design principles for accessible learning. NotebookLM serves as
a unique "thinking partner" in the project development process, enabling users to deconstruct
technical language, generate big-picture mind maps, and prioritize sources for close reading
with direct citation links back to the original text. This approach ensures that while Al handles
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analytical speed and content curation, the human instructor, student, stakeholder or athlete

remains the ultimate pilot responsible for embodied demonstration, emotional support, and
professional judgment.

Al empowers educators and athletes by increasing access to high-quality coaching and
personalized data that were previously cost-prohibitive. However, several limitations and
ethical considerations must be addressed.

o Limitations: Current Al systems are often limited by a lack of true multimodal
integration; while they process text well, movement-based fields require better
integration of live video and kinesthetic feedback (Huang & Wang, 2025). Additionally,
technical barriers such as inconsistent Wi-Fi or lack of broadband quality can halt Al-
driven engagement in physical spaces like gymnasiums (Jafarli et al., 2026).

e Ethical Risks: The collection of physiological and location data from athletes
introduces significant privacy risks (Li et al., 2026). Furthermore, "data bias" remains
a concern, as algorithms trained on limited demographic datasets may produce
suboptimal or unsafe recommendations for diverse groups (Li et al., 2026).

e Future Considerations: Institutional leadership must prioritize Al literacy for all
stakeholders, including staff and students, to ensure equitable access (Westover, 2026).
Future research should focus on longitudinal studies to determine if sustained Al uses
independent metacognitive thought or leads to "cognitive offloading" and skill erosion
over time (Alubthane, 2026).

The deployment of Al tools is inhibited by significant technical and cognitive limitations, most
notably the tendency for models to produce "hallucinations" or confidently incorrect
information. This unreliability necessitates a human approach where professional judgment is
applied to verify all Al-generated claims against trusted databases. There is a risk of cognitive
offloading or "metacognitive laziness," where users outsource critical analysis to Al, leading
to the erosion of independent problem-solving skills. This lack of engagement can result in
"idea standardization," where reliance on Al-generated suggestions leads to a convergence in
solution approaches and a decrease in genuinely original thought. Finally, the effectiveness of
these tools is often limited by external factors such as broadband quality and Wi-Fi consistency,
which can create significant barriers for rural institutions, homes, or movement-based learning
in physical spaces like gymnasiums.

Ethical and governance risks also present considerable hurdles to successful Al integration.
Institutional security is frequently compromised by "Shadow Al," the use of unvetted tools that
bypass organizational protocols and expose sensitive data to cybersecurity vulnerabilities.
These systems also carry intrinsic algorithms and data biases, often trained on demographic
datasets that may hinder specific groups or produce unsafe recommendations in coaching and
fitness contexts. The collection of physiological and location data poses extreme privacy risks,
requiring users to proactively anonymize student and client work before inputting it into
generative models. Additionally, the continued reliance on Al detection software remains
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problematic, as these tools are fundamentally unreliable and often penalize neurodivergent
students and non-native English speakers.

Looking toward future implementation, stakeholders must prioritize several strategic
considerations to ensure sustainable growth. There is an urgent need for longitudinal research
to track the long-term impact of Al on cognitive development and professional expertise, as
current studies are largely short-term. Institutions must also move beyond initial
experimentation to develop rigorous frameworks for measuring the Return on Investment
(ROI), evaluating tools for their impact on learning quality and staff well-being rather than just
speed. Environmental sustainability is another growing concern, with nearly a quarter of
institutional leaders now citing the significant carbon footprint of large Al models as a top
concern. Ultimately, future frameworks must emphasize that Al serves as a "co-pilot" rather
than a replacement; human instructors remain essential for providing empathy, motivational
leadership, and embodied demonstrations that AI cannot duplicate. To bridge the
"implementation gap," institutions are encouraged to establish dedicated Al leadership roles to
coordinate these efforts across governance, operations, and pedagogy.

Conclusion

Al offers an unprecedented opportunity to transform the move from "data to movement" by
amplifying human expertise rather than replacing it. By strategically integrating Al into
governance, operations, and pedagogy, institutions can foster "Al agility", the ability to grow
alongside the technology. The successful integration of Al in movement-based fields depends
on maintaining the "human touch", leadership, empathy, and professional judgment, while
leveraging Al’s analytical speed to break down traditional barriers to athletic and academic
achievement.
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Abstract

To foster positive attitudes towards individuals with special needs and raise the awareness of
future professionals, it is necessary to disseminate inclusive practices (such as the inclusive
education approach) within vocational education. This study was conducted within the scope
of a project to examine the development of attitudes and awareness among sports high school
students toward individuals with special needs. The research, designed with a quantitative
research methodology, comprises a sample of 150 sports high school students participating in
the project, which was carried out in collaboration with the Turkish Down Syndrome
Association and the Istanbul Provincial Directorate of National Education during the 2023—
2024 academic year. During the implementation, participants were engaged in inclusive sports
activities and social interaction—based training programs with monthly rotating themes. The
results indicated a statistically significant improvement in the cognitive and behavioral attitude
scores toward individuals with special needs; furthermore, positive developments were
observed in the social skills and group integration processes of the individuals with special
needs involved in the interactions. Consequently, the findings demonstrate that incorporating
such inclusive projects into high school curricula strengthens the professional competencies
and social awareness levels of future sports educators. Scaling up these models is of critical
importance for sustainable inclusivity in special education. In conclusion, it has been
determined that such inclusive projects and practices integrated into the sports high school
curriculum strengthen the professional competencies and social awareness of future
professionals; consequently, expanding these practices is of critical importance for sustainable
inclusivity in special education.

Keywords: intellectual disability, integrated sports, social skills, physical education,
awareness

INTRODUCTION




Inclusive education can be defined as a process that aims to ensure that all children receive an
education in line with their developmental, sociocultural, and individual characteristics and needs
(UNESCO, 2005). Ensuring children’s access to a quality education, increasing their participation, and
reducing potential forms of discrimination are among the fundamental goals of inclusive education.

In inclusive education environments, the educational program, setting, methods, and materials
are adapted to the children by taking into account the individual characteristics, needs, interests, and
preferences of all children. This is important for ensuring equality of opportunity and fairness in
education. Another important feature of inclusive education is the value it places on family participation
and community involvement (Ministry of National Education, n.d.). Inclusive education ensures
equality of opportunity by adapting educational content, materials, and environments to the individual
needs of all children, while also placing family and community participation at the heart of this process.

Over the past thirty years, inclusion has been one of the frequently debated topics within
society, politics, and educational theory. This concept stands out particularly in discussions concerning
the process by which individuals and groups living at the margins of society are embraced by that
society (Terzi, 2014). The reflection of the concept of inclusion in education has become intensely
debated in recent years. The understanding of inclusivity in education focuses on offering equivalent
learning opportunities to all children and young people, taking into account their different cultural,
social, and learning backgrounds. The core areas on which inclusive education focuses are stated by the
United Nations Educational, Scientific and Cultural Organization (UNESCO, 2009) as follows:

Inclusiveness of the system: respect for cultural, social, and individual diversity by education
systems, schools, and teachers, and responding to students’ expectations and needs accordingly;

Inclusiveness of access to education: providing equal access to a quality education for
everyone;

Social inclusiveness: maintaining close coordination that encompasses other social policies and
the expectations of social actors and stakeholders.

Inclusive education has a socially unifying function. One important benefit of inclusive
education concerns the improvement of students’ academic performance. Because schools that strive to
provide a quality education together to students with cultural differences must develop different
teaching methods in order to respond to individual needs, positive progress is expected in the learning
of all students. This is presented as the educational rationale for inclusive education. In countries that
achieve high success on international assessments such as PISA, it is observed that inequality between
schools is minimal and that individuals are given the opportunity to benefit from equal learning
environments regardless of their socioeconomic status (Organisation for Economic Co-operation and
Development [OECD], 2010). On the other hand, in addition to serving the culture of integration and
coexistence in society, inclusive education also has the function of evoking feelings oriented toward
accepting differences as a source of richness. Indeed, Article 2 of the Salamanca Statement and
Framework for Action (1994) states that schools with an inclusive education orientation are the most
effective means of combating discriminatory attitudes, creating welcoming communities, building an
inclusive society, and ensuring that everyone can access the right to education. UNESCO (2001)
explains this as the social rationale for inclusive education. Inclusive schools, in which everyone is
educated in the same environment and under the same conditions, help develop positive attitudes toward
the differences among students. By contributing to the formation of a more just and inclusive society,
inclusive education has an important function in preventing social divisions and contributing to social
integration. Inclusive education rests not only on an educational rationale—enhancing the academic
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success of all students through teaching methods tailored to diverse individual needs—but also on a
social rationale: fostering a fair and integrated society by preventing discrimination and cultivating
positive attitudes through the education system.

In a sense, inclusion is the act of understanding and recognizing the “other.” All individuals
who are characterized as the “other” and who occupy a disadvantaged position are the target population
of inclusive education. Multiculturalism constitutes an important sub-dimension of inclusive education.
Multiculturalism refers to the culture of the “others” among students. Knowing and understanding
different cultures can be achieved only through multicultural education (Shaw, 1988). While the
inclusive education approach targets disadvantaged individuals viewed as "the other" in society,
multicultural education—a fundamental component of this approach—aims to foster mutual acceptance
through the interactive recognition and understanding of diverse cultures.

The measurement and evaluation within the support education program for individuals with
intellectual disabilities consists of a phased process that begins with the identification of individual
needs, continues with pre- and post-instruction measurements, and encompasses monitoring and end-
of-year assessment. The practices of the Support Education Program for Individuals With Intellectual
Disabilities consist of the following stages: determining the individual’s needs, pre-instruction
(preliminary) assessment, post-instruction (final) assessment, monitoring of development, and end-of-
year evaluation (Ministry of National Education, General Directorate of Special Education and
Guidance Services, n.d.).

For all individuals in need of special education, an Individualized Education Program (IEP)
should be prepared and implemented on the basis of support education programs, in line with their
individual characteristics, performance, and needs. In determining the objectives to be included in the
IEP, in organizing the teaching—learning process, and in evaluating achievement, the individual’s
readiness as well as cognitive, social, and physical characteristics may differ. For this reason, when the
teaching—learning process is planned, individuals’ individual differences (their current performance,
readiness levels, learning styles and needs, sociocultural differences, etc.) should be taken into account.
In line with these explanations, an inclusive sports practices project was implemented with individuals
with intellectual disabilities.

The Benefits of Inclusive Education Environments for Students Without Disabilities

» Effects on students without disabilities that are neutral or positive (Kalambouka et al., 2005).

* A positive effect on the progress of students without disabilities in mathematics (Cole et al.,
2004).

* As a result of teachers’ inclusive attitudes toward supporting students with diverse learning
needs, other teachers, school educators, parents, and students come to hold more inclusive
attitudes (Carlson et al., 2012).

* Because the inclusion of students with disabilities can serve as a catalyst for schoolwide
improvement, it provides benefits for students without disabilities as well (Giangreco et al.,
1993; Hehir & Katzman, 2012).

» The skills that educators develop in order to support students with disabilities help them better
meet the unique needs of all of their students.

* Inclusive education makes both teachers and students more creative.

*  Students in inclusive settings perform better on standardized tests than students in segregated
settings (National Center for Education Statistics, n.d.).
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The Contribution of Inclusive Education to the School and the Education System

Inclusive education aims to enhance academic success, foster social skills and respect for
diversity, and create a positive school climate by reducing bullying while offering all students equal
access to the curriculum, a safe environment, and social interactions based on empathy.

Inclusive education ensures equal access to the general education curriculum for all students,
regardless of their abilities or disabilities (TeacherPH, n.d.). This approach helps all students reach their
full potential by providing the necessary support they need in order to succeed.

It fosters a sense of community and understanding among all members of the school ecosystem.
The presence of all students in the same classroom, regardless of their abilities, gives classmates the
opportunity to get to know one another better. They can learn from one another, share their experiences,
and make friends.

Inclusive education also helps students learn to work together and to respect others’ differences.
This is an important life skill that will help them succeed in their personal and professional lives.

When all students are included in the classroom, it helps break down social barriers and fosters
a sense of community. Inclusive education also enables all students to learn something from one another
and helps develop empathy and compassion. By including all students in the learning process, it teaches
them to respect one another and to accept each other as they are.

By providing a welcoming and supportive learning environment, inclusive education helps all
students—regardless of their abilities or differences—feel seen and valued. In this way, it supports all
students in feeling safe and valued both inside and outside the classroom. Inclusive education develops
social skills among students.

This educational approach helps create the more positive and inclusive school climate that is
necessary in order to promote social justice and to ensure that all students have the opportunity to reach
their full potential.

Inclusive environments provide students with a more diverse learning experience, allowing
them to learn from and interact with classmates who have different strengths and weaknesses. Inclusive
education improves academic outcomes among all students. By providing students with a safe place
where they can ask for help, inclusive education can help reduce the negative effects of bullying and
harassment on students’ lives.

METHOD

This study examines the development of attitudes and awareness regarding individuals with
special needs among sports high school students, employing a quantitative general survey model that
aims to describe past and present situations as they exist. The fact that the study was limited to volunteer
12th-grade sports high school students in Istanbul, the absence of a control group, and its reliance on
self-reporting and a single measurement limit the study's generalizability as well as the causal and
longitudinal inferences that can be drawn from it.

Research Model

The research, which aims to examine the development of attitudes and awareness of sports high
school students toward individuals with special needs within the scope of the “Sporda +1°1z” project,
was conducted using the general survey model based on quantitative data. Survey research consists of
studies that aim to collect data in order to determine certain characteristics of a group (Biiylikoztiirk,
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2002). According to Karasar (2024), survey models are research approaches that aim to describe a
situation that existed in the past or that exists at present, as it is. In other words, they aim to explain the
interaction among situations by taking into account the relationships of current events with prior events
and conditions (Kaptan, 1998).

Study Group

This study was conducted to examine the development of attitudes and awareness of sports high
school students toward individuals with special needs within the scope of the “Sporda +1°1z” project.
The sample of this quantitative study consisted of 150 sports high school students (90 male, 60 female)
participating in the project, which was carried out in collaboration with the Turkish Down Syndrome
Association and the Istanbul Provincial Directorate of National Education during the 2023-2024
academic year. Only 12th-grade students participated in the study, and the participating students’
willingness and the principle of voluntary participation were taken into consideration.

Data Collection Tools

For data collection, an Interview Form prepared by the researcher was administered online via
Google Forms; during the implementation process, participants were offered inclusive sports activities
and social interaction—based training programs whose theme changed each month. To determine the
participants’ attitudes, the Multidimensional Attitudes Scale Toward Persons With Disabilities (MAS)
was administered. The MAS, developed by Findler et al. (2007) and adapted into Turkish —with
validity and reliability studies— by Yelpaze and Tiirkiim (2018), consists of 16 items in the “Affect”
dimension, 10 items in the “Cognition” dimension, and 8 items in the “Behavior” dimension, for a total
of 34 items across 3 subscales. The scale contains a total of 17 reverse-scored items. It is of the 5-point
Likert type. The Cronbach’s alpha (internal reliability) coefficient of the scale was calculated as .90.
The Cronbach’s alpha coefficient was calculated as .88 for the “Affect” subscale, .89 for the
“Cognition” subscale, and .84 for the “Behavior” subscale. In the present study, the overall internal
reliability coefficient of the MAS was calculated as .89. After reverse coding was carried out, the
maximum score that can be obtained from the scale is 170 and the minimum score is 34, with higher
scores indicating a more positive attitude.

Research Ethics

The legal permissions for the students participating in the research were obtained from the
Sultanbeyli District Directorate of National Education and from the participants’ families.

Data Analysis

The obtained data were entered into the SPSS 22.0 program, and frequency distributions and
percentages were examined according to the participants’ socio-demographic characteristics, while
skewness and kurtosis values were examined for conformity to a normal distribution. The skewness
values were found to range between —0.76 and 0.135, and the kurtosis values between —1.11 and 1.38.
As the values were found to fall within the —2 to +2 range, it was determined that the data displayed a
distribution consistent with a normal distribution (George & Mallery, 2010). Because the data
conformed to a normal distribution, the t-test, a parametric test, was used. The tests were conducted at
a significance level of p <.05.

RESULTS




In this study, where male students constituted the majority of participants, it was found that
most of the students had not previously had a relative with special needs and had not participated in
sports activities with such individuals (Table 1).

Table 1: Selected Demographic Characteristics of the Research Sample

Variable Group n %
Gender Female 60 40.0
Male 90 60.0
ga;\lzcl)rrl)g a Relative With Special Needs Yes 50 333
No 100 66.7
5511?1: Sggztisa ﬁ\?gev(;;y With Individuals Yes 40 26.7
No 110 73.3
Total 150 100.0
n = 150.

When Table 1 is examined, 40% of the participants are female (n = 60) and 60% are male (n =
90). This indicates that male students participated in the study at a higher level than female students.
Regarding the variable of having previously had a relative with special needs, it is seen that 100
participants answered “No” and 50 answered “Yes.” In response to the question “Have you previously
taken part in sports activities with individuals with special needs?”, it is seen that 40 participants
answered “Yes” and 110 answered “No.”

The analyses indicate that the gender variable results in a statistically significant difference
regarding the scale's total score and the emotion and cognition sub-dimensions, but does not create a
significant difference in the behavior sub-dimension (Table 2).

Table 2: Results of the t-Test of Participants’ Attitude Scores by Gender

Scale and Subscales Gender n M SD t P

Affect Female 60 2.540 0.80 3.375 .001*
Male 90 2.090 0.80

Cognition Female 60 2.477 0.84 2.407 017*
Male 90 2.140 0.84

Behavior Female 60 2.692 0.90 1.680 .095
Male 90 2.440 0.90

Scale Total Female 60 2.534 0.72 3950  <.001**
Male 90 2.060 0.72

M = mean; SD = standard deviation. *p < .05. **p <.001.
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When Table 2 is examined, according to the findings obtained from the data analysis, a
statistically significant difference was found by the female—male variable in the Affect subscale (p =
.001). A statistically significant difference was found by the female—male variable in the Cognition
subscale (p =.017). A statistically significant difference was found by the female—male variable in the
scale total score (p < .001). In the Behavior subscale, however, no statistically significant difference
was found (p = .095).

Having a relative with special needs resulted in a statistically significant difference regarding
the total scale score and the emotion and behavior sub-dimensions, whereas it did not create a significant
difference in the cognition sub-dimension (Table 3).

Table 3: Results of the t-Test of Participants’ Attitude Scores by Prior Status of Having a
Relative With Special Needs

Scale and Subscales Status n M SD t p

Affect Yes 50 2.904 0.62 3.017 .003*
No 100 2.580 0.62

Cognition Yes 50 2.862 0.76 1.307 193
No 100 2.690 0.76

Behavior Yes 50 2911 0.60 3.377 .001*
No 100 2.560 0.60

Scale Total Yes 50 2.987 0.58 3.952 <.001**
No 100 2.590 0.58

M = mean; SD = standard deviation. “Yes” = has a relative with special needs; “No” = does
not. *p <.05. **p <.001.

When Table 3 is examined, according to the findings obtained from the data analysis, a
statistically significant difference was found by the variable of previously having a relative with special
needs in the Affect subscale (p = .003). A statistically significant difference was found by the same
variable in the Behavior subscale (p = .001). A statistically significant difference was found by this
variable in the scale total score (p <.001). In the Cognition subscale, however, no statistically significant
difference was found (p =.193).

It is observed that prior participation in sports activities with individuals with special needs
leads to a statistically significant difference not only in the total scale score but also in all of the emotion,
behavior, and cognition sub-dimensions (Table 4).

Table 4: Results of the t-Test of Participants’ Attitude Scores by Prior Status of Engaging in
Sports Activities With Individuals With Special Needs

Scale and Subscales Activity N M SD t P

Affect Yes 40 2.816 0.58 3.138 .002*
No 110 2.480 0.58

Cognition Yes 40 2.747 0.55 2.925 .004*
No 110 2.450 0.55
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Scale and Subscales Activity N M SD t P

Behavior Yes 40 2.828 0.57 3.022 .003*
No 110 2.510 0.57

Scale Total Yes 40 2.869 0.52 3.947 <.001**
No 110 2.490 0.52

M = mean; SD = standard deviation. “Yes” = has previously engaged in sports activities with
individuals with special needs; “No” = has not. *p <.05. **p < .001.

When Table 4 is examined, according to the findings obtained from the data analysis, a
statistically significant difference was found by the variable of previously engaging in sports activities
with individuals with special needs in the Affect subscale (p = .002). A statistically significant
difference was found by the same variable in the Behavior subscale (p =.003). A statistically significant
difference was likewise found in the Cognition subscale (p =.004). A statistically significant difference
was found by this variable in the scale total score (p <.001).

DISCUSSION AND CONCLUSION

This research was conducted to examine the effect of the inclusive sports practices carried out
within the scope of the “Sporda +1°1z” project on the attitudes of sports high school students toward
individuals with special needs. The findings obtained from the research reveal that students’ attitudes
toward individuals with disabilities were generally positive and that their attitude scores differed
significantly according to the variables examined.

While the study found that female students held more positive emotional and cognitive attitudes
toward individuals with disabilities compared to their male counterparts, the participation of all students
in the same inclusive activities resulted in both genders exhibiting similarly positive behavioral
attitudes. When the participants’ attitude scores were examined by gender, statistically significant
differences were found in the “Affect” (p =.001) and “Cognition” (p =.017) subscales as well as in the
scale total score (p < .001), whereas no significant difference was found in the “Behavior” subscale (p
= .095). This result indicates that the emotional and cognitive attitudes of female students toward
individuals with disabilities were shaped more markedly than those of male students, but that there was
no clear divergence between the two groups at the behavioral level. Studies in the literature showing
that women’s attitudes toward individuals with disabilities are more positive than men’s support this
finding. The fact that the difference in the behavior dimension was nonsignificant can be explained by
the fact that, throughout the project, all participants —regardless of gender— took part in the same
shared activities, training programs, and direct interaction experiences; a shared and structured
experience may have balanced behavioral tendencies in a similarly positive direction in both groups.

The direct contact resulting from having a relative with special needs has strengthened positive
behavioral attitudes by reducing individuals' emotional distance toward disability, in line with contact
theory. When the attitude scores of students who had previously had a relative with special needs and
those who had not were compared, significant differences were determined in the “Affect” (p = .003)
and “Behavior” (p =.001) subscales and in the total score (p <.001), whereas no significant difference
was observed in the “Cognition” subscale (p =.193). This finding shows that a relationship established
beforehand with an individual with a disability at the family or close-circle level is effective particularly
in shaping emotional and behavioral attitudes. The firsthand experience acquired through close contact
reduces an individual’s emotional distance toward disability and strengthens positive behavioral
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tendencies in everyday life. This is consistent with the predictions of contact theory: high-quality, direct
interaction established with disadvantaged groups contributes to the reduction of prejudice and to the
development of positive attitudes.

The experience of engaging in sports with individuals with special needs during the
implementation process brought about significant positive changes across the students' emotional,
cognitive, and behavioral dimensions, thereby demonstrating the powerful role of sports in fostering
inclusive and holistic attitudinal transformation. One of the most striking results of the research is that,
according to the variable of having previously engaged in sports activities with individuals with special
needs, statistically significant differences emerged in all subscales [“Affect” (p =.002), “Cognition” (p
= .004), and “Behavior” (p = .003)] and in the scale total score (p < .001). This finding clearly
demonstrates the strong potential that sport possesses, as an inclusive tool, in attitude change. Sporting
interaction carried out around a common goal, on an equal footing, and on a cooperative basis breaks
down the social barriers between individuals and develops feelings of empathy and acceptance. This
result is consistent with studies revealing that inclusive education environments provide positive
contributions not only to individuals with disabilities but also to students without disabilities
(Kalambouka et al., 2005; Carlson et al., 2012). Indeed, inclusive practices create environments in
which students learn to respect differences, to work together, and to accept one another as they are
(Hehir & Katzman, 2012), thereby laying the groundwork for a holistic attitudinal transformation at the
cognitive, emotional, and behavioral levels.

When the findings are evaluated as a whole, it is seen that the direct and high-quality contact
established beforehand with individuals with disabilities—whether within the family circle or through
sporting activities—plays a determining role in attitude development. In particular, the fact that shared
sporting experience produced a significant difference in all attitude dimensions suggests that inclusive
sports projects are more effective in changing attitudes than mere theoretical information transmission.
Within this framework, the research empirically supports the social rationale of inclusive education
(UNESCO, 2001) and the goal of combating discrimination and building an inclusive society
emphasized in the Salamanca Statement (1994). Research findings empirically validate the inclusive
society goals set out in high-level international policies by demonstrating that direct and sports-based
contact with individuals with disabilities fosters a shift in attitudes far more effectively than theoretical
information alone.

In conclusion, the attitudes of sports high school students toward individuals with special needs
are generally positive, and this positive attitude is significantly strengthened through direct interaction
experience. It was determined that including such inclusive projects in sports high school curricula
increases the professional competencies and social awareness levels of future sports educators. The
widespread adoption of these models is of critical importance for ensuring sustainable inclusivity in
education. This study, which reinforces the positive attitudes of vocational high school students toward
individuals with special needs through direct interaction, demonstrates that integrating inclusive
projects into the curriculum is essential for empowering future sports professionals through experiential
learning and ensuring sustainability in special education.

Limitations

This research has certain limitations. First, the study group is limited to 12th-grade sports high
school students studying only in the province of Istanbul who participated on a voluntary basis; this
restricts the generalizability of the findings. Second, the data were collected through an attitude scale
based on the participants’ self-reports. In addition, no control group was included in the research, and
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measurements were obtained through a single administration; therefore, causal and longitudinal
inferences are limited.

Recommendations

It is necessary to consistently integrate inclusive sports practices into school curricula, expand
opportunities for collaborative interaction, and deepen findings in future research by employing larger
samples, longitudinal tracking, and mixed methods. Inclusive sports practices should be integrated into
the curricula of sports high schools as a component characterized by continuity, rather than remaining
merely project-based and temporary activities. Program designs based on equal status and cooperation,
in which students can engage in direct and regular sporting interaction with individuals with special
needs, should be expanded. Replicating similar studies in different regions and with larger samples
covering different grade levels will increase the generalizability of the findings. In order to evaluate the
permanence of the change in attitudes, it is recommended that longitudinal research based on a pretest—
posttest design and follow-up measurements be conducted. In future research, using mixed-methods
designs in which quantitative data are supported by qualitative data that reveal participants’ experiences
in depth will contribute to a more holistic understanding of the process.

Acknowledgment: We would like to thank the Turkish Down Syndrome Association and the Istanbul
Provincial Directorate of National Education for their support and contributions to the execution of the
project.

Contflict of Interest: The authors declare that there is no conflict of interest regarding this study.

Funding: This research did not receive any specific funding/grant from public, commercial, or not-for-
profit organizations.

REFERENCES

Biiyiikoztirk, S. (2002). Faktor analizi: Temel kavramlar ve 6lgek gelistirmede kullanimi [Factor
analysis: Basic concepts and its use in scale development]. Kuram ve Uygulamada Egitim
Yonetimi Dergisi, 8(32).

Carlson, L., Hemmings, B., Wurf, G., & Reupert, A. (2012). The instructional strategies and attitudes
of effective inclusive teachers. Special Education Perspectives, 21(1), 7-20.

Cole, C. M., Waldron, N., & Majd, M. (2004). Academic progress of students across inclusive and
traditional settings. Mental Retardation, 42(2), 136—144.

Findler, L., Vilchinsky, N., & Werner, S. (2007). The Multidimensional Attitudes Scale Toward
Persons With Disabilities (MAS): Construction and validation. Rehabilitation Counseling
Bulletin, 50(3), 166—-176.

George, D., & Mallery, P. (2010). SPSS for Windows step by step: A simple guide and reference, 17.0
update (10th ed.). Pearson.

Giangreco, M. F., Dennis, R., Cloninger, C., Edelman, S., & Schattman, R. (1993). “I’ve counted Jon”:
Transformational experiences of teachers educating students with disabilities. Exceptional
Children, 59(4), 359-372.

Hehir, T., & Katzman, L. 1. (2012). Effective inclusive schools: Designing successful schoolwide
programs. Jossey-Bass.

194




Kalambouka, A., Farrell, P., Dyson, A., & Kaplan, 1. (2005). The impact of population inclusivity in
schools on student outcomes. Institute of Education, University of London, EPPI-Centre.

Kaptan, S. (1998). Bilimsel arastirma ve istatistik teknikleri [Scientific research and statistical
techniques]. Rehber Yayimncilik.

Karasar, N. (2024). Bilimsel arastirma yodntemi [Scientific research method] (39th ed.). Nobel
Yayimcilik.

Ministry of National Education. (n.d.). Kapsayict egitim [Inclusive education]. Retrieved May 15, 2026,
from https://egitimdebirlikteyiz.meb.gov.tr/ContentPage/KapsayiciEgitim

Ministry of National Education, General Directorate of Special Education and Guidance Services.
(n.d.). Zihinsel yetersizligi olan bireyler icin destek egitim programi [Support education
program for individuals with intellectual disabilities]. Retrieved May 15, 2026, from
https://orgm.meb.gov.tr/meb_iys dosyalar/2026 01/12171059_zihinsel.pdf

National Center for Education Statistics. (n.d.). Home. Retrieved May 15, 2026, from
https://nces.ed.gov/

Organisation for Economic Co-operation and Development. (2010). PISA 2009 results: Overcoming
social background — Equity in learning opportunities and outcomes (Vol. 2). OECD Publishing.
https://doi.org/10.1787/9789264091504-en

Shaw, B. (1988). The incoherence of multicultural education. British Journal of Educational Studies,
36(3), 250-259.

TeacherPH. (n.d.). Benefits of inclusive education. Retrieved May 15, 2026, from
https://www.teacherph.com/benefits-inclusive-education/

Terzi, A. (2014). Kapsayici egitim [Inclusive education]. In Z. T. Aktiirk & A. A. Dénmez (Eds.),
Egitimde yeni yonelimler [New trends in education] (pp. 125-145). Anm1 Yayincilik.

United Nations Educational, Scientific and Cultural Organization. (1994). The Salamanca statement
and framework for action on special needs education. UNESCO.

United Nations Educational, Scientific and Cultural Organization. (2001). Understanding and
responding to children’s needs in inclusive classrooms. UNESCO.

United Nations Educational, Scientific and Cultural Organization. (2005). Guidelines for inclusion:
Ensuring access to education for all. UNESCO.

United Nations Educational, Scientific and Cultural Organization. (2009). Defining an inclusive
education agenda: Reflections around the 48th session of the International Conference on
Education. UNESCO International Bureau of Education.

Yelpaze, 1., & Tiirkiim, A. S. (2018). Adaptation and validation of the Turkish version of the
Multidimensional Attitudes Toward Persons With Disabilities Scale. OPUS International
Journal of Society Researches, 8(14), 167-187.




