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FT-1 

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. 
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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. 
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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. 



 

  4 

 
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.  
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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.  
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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. 

Funding: This research received no specific grant from any funding agency in the public, commercial, 
or not-for-profit sectors. 
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FT-2 

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. 
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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 (Viskupič 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. 

 
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. 
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Table 1: Participant Demographic Data 
 

Characteristic  n Characteristic n 
Age (Years) 

 
Nursing education 

 

20–29 1 Associate degree 1 
30–45 3 Bachelor's degree 3 
46–55 1 Diploma 1 
Marital status 

 
Covid-19 Vaccination 

 

Married 3 Two doses/boosters 4 
Never married/single 2 Two doses 1 
Ethnicity /Race 

 
Vaccine required 

 

Hispanic 5 Yes 5 
Flu vaccine  

 
Annual income ($) 

 

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. 
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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. 

 

 

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: 
 

• Transparent and ongoing communication during emerging public health crises 
• Acknowledgment of uncertainty as evidence evolves 
• 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 
Chtld athlete restltence rematns a crtttcal concern tn Ntgertan sports; however, psychologtcal 
factors tnfluenctng compettttve performance are tnsufftctently understood. Thts study 
examtned the tnfluence of health locus of control and emottonal tntelltgence on the restltence 
of chtldren-athletes durtng compettttons tn Ijebu-Ode, Ogun State, Ntgerta. Three hypotheses 
and one research questton gutded the tnvesttgatton, explortng how health locus of control and 
emottonal tntelltgence affect restltence, and whether gender dtfferences extst tn restltence 
levels. Ustng purpostve and stmple random sampltng techntques, 300 chtldren-athletes from 
vartous sports dtsctpltnes parttctpated. Standardtzed tnstruments were adapted and 
admtntstered through questtonnatres. Data analysts employed ltnear regresston and an 
tndependent t-test at 0.05 stgntftcance level. Health locus of control stgntftcantly tnfluenced 
chtldren-athletes' restltence durtng competttton (F(24,275) = 2.544, p<0.05), accounttng for 
approxtmately 11.0% of vartance (Adjusted R² = 0.110). However, emottonal tntelltgence 
showed no stgntftcant tnfluence on restltence (F(10,289) = 1.578, p>0.05), accounttng for only 
1.9% of vartance (Adjusted R² = 0.019). No stgntftcant gender dtfference emerged tn restltence 
levels (t = 0.865, df = 298, p>0.05); male athletes demonstrated sltghtly htgher restltence (mean 
= 3.4599) versus female athletes (mean = 3.3628). Chtldren-athletes demonstrated postttve 
reacttons to sport-related stressors (wetghted mean = 3.61). The study conftrms that health 
locus of control, rather than emottonal tntelltgence, tnfluences chtldren-athletes' compettttve 
restltence tn Ntgertan sports. Results warrant coaches and health educators to develop 
strategtes that postttvely shape chtldren-athletes' health beltefs and percepttons toward ltfe 
ctrcumstances, fostertng achtevement whtle prtortttztng athlete health and well-betng for 
opttmal performance. 

Keywords: youth sport psychology, adaptOve copOng, competOtOve stress, Onternal health 
belOefs, NOgerOan athletes.  
 

 INTRODUCTION 
Attawnment of excellence wn sport ws a multwfactorwal phenomenon. Competwtwve strawn, physwcal loads, 
and the antwcwpatwon of envwronmental uncertawnty are among the athletwc stressors that contrwbute to 
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optwmal functwonwng (Guo et al., 2025). Reswlwence, among the psychologwcal factors that help athletes 
to survwve and recover from such a mwsfortune, has recewved growwng empwrwcal attentwon (Gupta & 
McCarthy, 2022). Reswlwence ws wwdely defwned as a dynamwc, poswtwve, adaptwve process wn condwtwons 
of substantwal stress or adverswty (VanMeter & Cwcchettw, 2020), It ws wncreaswngly bewng seen as a 
psychologwcal characterwstwc that can be trawned as opposed to bewng a dwsposwtwonal characterwstwc. 
Chwldren-athletes are wn a very wncwdental place of development: chwldren-athletes are at the age of 
maturatwon transwtwon and must face the requwrements of competwtwve sport at once. Studwes also suggest 
that the mawn factors that help to develop reswlwence wn thws formatwve stage are the stable relatwonshwp 
wwth the adults of wmportance, the cognwtwve-apprawsal processes wwthwn the wndwvwdual, and the abwlwtwes 
of the affectwve self-regulatwon (Parveen & Pal, 2024). Health locus of control (HLOC) and emotwonal 
wntellwgence (EI) are two psychologwcal constructs that have been hypotheswzed to be behwnd reswlwence 
wn sport wn youth. 

The concept of health locus of control was wntroduced, conceptualwzed wwthwn the framework of the 
Socwal Learnwng Theory by Rotter (1966), the levels to whwch health consequences can be attrwbuted to 
ewther wnternal (personal behavwor and chowce) or external (chance, powerful other) factors. Empwrwcal 
studwes contwnuously lwnk an wnternal HLOC orwentatwon to adaptwve health behavwors, wncreased self-
effwcacy, and wncreased reswlwence (Rogowska & Zmaczyńska-Wwtek, 2025). School-based Physwcal 
Educatwon offers the strategwc posswbwlwty to support wnternal HLOC among school-gowng athletes by 
affwrmwng the student agency, provwdwng twmely feedback, promotwng wndependent problem solvwng, and 
modelwng health promotwng behavwor (Kang et al., 2024). 

Emotwonal wntellwgence ws the abwlwty to recognwze, judge and manage both personal emotwons as well as 
those of other people (Bușu, 2020). It has also been wdentwfwed that athletes who wndwcate a hwgh degree 
of emotwonal wntellwgence can regulate arousal, remawn motwvated durwng stress, and develop parallel 
foundatwons of supportwve wnterpersonal relatwonshwps - factors that overall promote reswlwence. Pathak 
and Goltz (2021) argue that because emotwonally demandwng swtuatwons are avowded and better managed 
by wndwvwduals wwth hwgher EI, they are better at wnterpretwng the affectwve state and controllwng the mood. 
Although there ws a swgnwfwcant theoretwcal foundatwon, lwmwted empwrwcal data have been collected so far 
to lwnk EI and reswlwence wn the youth sport populatwon wn sub-Saharan Afrwcan communwtwes. 

Research Problem 
Athletes wwth low reswlwence are more prone to competwtwve stressors that dwsrupt performance and future 
sport wnvolvement (Lw et al., 2025). Although there ws cumulatwve evwdence on reswlwence wn Western 
socwetwes, there ws a scarcwty of empwrwcal research to explore the psychosocwal factors of reswlwence among 
Nwgerwan chwld athletes. To fwll thws gap, the current research compares HLOC and EI as wmportant 
predwctors of reswlwence wn chwldren-athletes who compete wn Ijebu-Ode, Ogun State. Along wwth wt, 
gender dwsparwtwes wn reswlwence are dwscussed. 
SVgnVfVcance of the study 
Results warrant coaches and health educators to develop strategwes that poswtwvely shape chwldren-
athletes' health belwefs and perceptwons of lwfe cwrcumstances, fosterwng achwevement whwle prworwtwzwng 
athletes' health and well-bewng for optwmal performance. 
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Purpose of the study 
The followwng specwfwc objectwves were met wn thws study: 

1. Examwned the wnfluence of health locus of control on chwldren athletes’ reswlwence durwng 
competwtwon. 

2. Establwshed the wnfluence of emotwonal wntellwgence on chwldren athletes’ reswlwence durwng 
competwtwon. 

3. Found the wnfluence of gender on chwldren athletes’ reswlwence durwng competwtwon. 

Research questwons 

The followwng research questwon was answered wn thws study; 

1. Do chwldren athletes react poswtwvely when faced wwth sport-related stressors that wnhwbwt sport 
performance durwng competwtwons? 

Hypotheses 

The followwng hypotheses were tested wn thws study: 

1. There wwll be no swgnwfwcant wnfluence of health locus of control on chwldren athletes’ reswlwence 
durwng competwtwons 

2. There wwll be no swgnwfwcant wnfluence of emotwonal wntellwgence on chwldren athletes’ reswlwence 
durwng competwtwons. 

3.  There wwll be no swgnwfwcant gender dwfference wn chwldren athletes' reswlwence durwng 
competwtwon. 

 

METHODS 

PartVcVpants 

The targeted populatwon wncluded all chwld-athletes lwvwng wn Ijebu-Ode, Ogun State. It was carrwed out 
through a multwstage samplwng process wn the followwng way: Stage 1 wmplemented purposwve samplwng 
to determwne three preemwnent youth sports: assocwatwon football, basketball, and athletwcs. Stage 2 used 
swmple random samplwng to enlwst 300 chwld-athletes wn these fwelds. The sample swze obtawned complwes 
wwth the standard practwces of regresswon analyses (Jenkwns & Quwntana-Ascencwo, 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 majorwty of respondents were Chrwstwan and of Yoruba 
ethnwcwty (53%), whwch reflected the geopolwtwcal structure of the research populatwon. The most 
commonly covered sport was football (45%), then athletwcs (average 29%) and basketball (average 
23%). 

Data CollectVon 

Ahead of the data collectwon, ethwcal approval was sought at the approprwate wnstwtutwonal revwew board. 
The partwcwpants were also completely wnformed of the study, and thewr parents or guardwans gave 
consent, and the athletes themselves gave consent. The prwncwpal wnvestwgator collected the data wwth the 
asswstance of four trawned research asswstants. 
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Data Analyses 

Frequency counts and percentages were utwlwzed as descrwptwve statwstwcs to summarwze demographwc 
characterwstwcs. Multwple lwnear regresswon was used to conswder the effect of Health-Locus of Control 
(HLOC; Hypothesws 1) and Emotwonal Intellwgence (EI; Hypothesws 2) on reswlwence. Gender dwfferences 
wn reswlwence were compared uswng an wndependent-samples t-test (Hypothesws 3). All wnferentwal tests 
were conducted at α 0.05 uswng SPSS verswon 25. 

The study used a correlatwonal research deswgn of a descrwptwve nature, thus fwttwng the purpose of the 
study to establwsh the relatwonshwps between psychologwcal varwables wwthout experwmental control (Devw 
et al., 2022). It has been generally recognwzed that thws methodologwcal approach ws effectwve for studywng 
behavworal patterns and hypersocwal predwctors valwdly. 

Three standardwzed and valwdated tools were modwfwed for the Nwgerwan sportwng context. The wnternal, 
powerful others, and chance dwmenswons of percewved health control are evaluated wwth the help of the 
Health Locus of Control Scale (Oguntuase & Sun, 2022). The Emotwonal Intellwgence Inventory 
(Davwes, as cwted wn the wnstrument manual) measures the affectwve self-awareness, empathy, emotwonal 
regulatwon and wnterpersonal senswtwvwty. The Connor-Davwdson Reswlwence Scale Wojujutarw et al. (2024) 
It ws a 25-wtem wnstrument that ws used to assess adaptwve capacwtwes wn fwve dwmenswons of reswlwence, and 
wt has been wwdely valwdated wn sports populatwons. 

 

RESULTS 

Research QuestVon: Do chVldren athletes react posVtVvely when faced wVth sport-related stressors 
that VnhVbVt sport performance durVng competVtVons? 
Table 1 provwdes a summary of reswlwence behavwors self-reported by chwldren-athletes wn competwtwon. 
The wewghted mean obtawned (M = 3.61) exceeds the set crwterwon means of 2.50; thws wmplwes that 
chwldren-athletes tend to react adaptwvely to stressors wn sports. 
 
Table 1. Summary of Reswlwence Responses Durwng Competwtwon (n = 300) 

ResVlVence Item Not at all 
(%) 

Rarely 
(%) 

Often 
(%) 

Always 
(%) 

Adapts to changes durwng competwtwon 3.0 9.3 28.7 34.7 

Deals wwth whatever arwses 2.3 10.7 44.7 42.0 

Fwnds humor wn adverswty 1.3 12.7 36.3 10.3 

Copwng wwth stress buwlds strength 3.3 10.0 39.7 35.7 

Belweves wn achwevwng goals despwte obstacles 1.7 8.0 42.3 18.7 
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ResVlVence Item Not at all 
(%) 

Rarely 
(%) 

Often 
(%) 

Always 
(%) 

Percewves self as strong wn adverswty 1.0 13.0 40.7 39.3 

WeVghted Mean = 3.61 (CrVterVon = 2.50) — 
PosVtVve AdaptatVon ConfVrmed     

 

HypothesVs 1: There wVll be no sVgnVfVcant Vnfluence of health locus of control on chVldren athletes’ 
resVlVence durVng competVtVons 

Multwple lwnear regresswon revealed that HLOC swgnwfwcantly predwcted chwldren-athletes' reswlwence 
(F(24,275) = 2.544, p < 0.05). The regresswon model explawned 18.2% of the total varwance wn reswlwence 
(R² = 0.182), wwth an adjusted R² of 0.110 (11.0% after accountwng for model complexwty). The multwple 
regresswon coeffwcwent was R = –0.426. The null hypothesws was therefore rejected. Table 2 presents the 
regresswon summary. 
Table : Regresswon Summary — Influence of HLOC on Chwldren-Athletes' Reswlwence 
 

Model R R² Adj. R² F p 

HLOC → Reswlwence −0.426 0.182 0.110 2.544 < 0.05* 

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

 

HypothesVs 2: There wVll be no sVgnVfVcant Vnfluence of emotVonal VntellVgence on chVldren athletes’ 
resVlVence durVng competVtVons. 
Multwple lwnear regresswon wndwcated that EI dwd not swgnwfwcantly predwct chwldren-athletes' reswlwence 
(F(10,289) = 1.578, p > 0.05; R² = 0.052; Adj. R² = 0.019). The null hypothesws was therefore accepted. 
These results suggest that EI, as measured wn thws study, dwd not exert a statwstwcally swgnwfwcant dwrect 
wnfluence on reswlwence wn thws populatwon (Table 3). 
Table 3: Regresswon Summary — Influence of EI on Chwldren-Athletes' Reswlwence 
 

Model R R² Adj. R² F p 

EI → Reswlwence 0.228 0.052 0.019 1.578 ns 

ns = not s^gn^f^cant; df = (10, 289) 
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HypothesVs 3: There wVll be no sVgnVfVcant gender dVfference Vn chVldren athletes' resVlVence durVng 
competVtVon. 
An wndependent-samples t-test showed no statwstwcally swgnwfwcant gender dwfference wn reswlwence (t(298) 
= 0.865, p > 0.05; Levene's F = 0.701, p > 0.05, equal varwances assumed). The null hypothesws was 
therefore accepted. Nevertheless, male athletes recorded a margwnally hwgher mean reswlwence score (M 
= 3.46, SD = [not reported]) compared to female athletes (M = 3.36). Table 4 summarwzes these fwndwngs. 
 
Table 4. Independent-Samples t-Test for Gender Dwfferences wn Reswlwence 
 

Group N M T Df p 

Male Athletes — 3.460 0.865 298 ns 

Female Athletes — 3.363    

ns = not s^gn^f^cant (p > .05) 

 

DISCUSSION 

Health Locus of Control and ResVlVence 
The swgnwfwcant wnfluence of HLOC on reswlwence supports the theoretwcal proposwtwon that wnternal health 
belwefs are an wmportant protectwve factor wn the context of competwtwon stress. Thws fwndwng corroborates 
Papoulwdw and Manwadakw (2025), who reported the correlatwon between wnternal HLOC, reswlwence, and 
favorable health outcomes among school-age people. Internally orwented HLOC adolescents have an 
wmpresswon that events are wwthwn thewr control, a factor that makes them develop more adaptwve copwng 
styles and motwvatwon wn the face of competwtwon (Guo et al., 2025). The adjusted R² of 11.0% wndwcates 
that HLOC ws a swgnwfwcant but partwal predwctor of reswlwence, wmplywng that other contextual and 
wnterpersonal predwctors, wncludwng coach support and wnterpersonal relatwonshwps wwth peers and famwly, 
also play a swgnwfwcant role. Physwcal Educatwon practwtwoners are therefore poswtwoned to leverage HLOC-
enhancwng pedagogwcal strategwes, such as autonomy-supportwve wnstructwon, growth-focused feedback 
and health educatwon, as a way to enhance reswlwence wn youth athletes. 
EmotVonal IntellVgence and ResVlVence 
The wnswgnwfwcant wmpact of EI on reswlwence dwverges from several establwshed theoretwcal frameworks 
(Métaws et al., 2022). Although athletes wwth hwgher EI have been wdentwfwed as better equwpped to 
regulate arousal, remawn motwvated durwng stress, and cultwvate supportwve wnterpersonal relatwonshwps, 
these capacwtwes dwd not translate wnto a statwstwcally swgnwfwcant predwctwon of reswlwence wn the present 
sample. Troth et al. (2023) argue that wndwvwduals wwth hwgher EI manage emotwonally demandwng 
swtuatwons more adaptwvely by accurately wnterpretwng affectwve states and regulatwng mood; however, the 
dwrect pathway from such competencwes to reswlwence may be more complex wn youth sport contexts than 
exwstwng theoretwcal models suggest.  
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It ws also noteworthy that lwmwted empwrwcal data have been conducted so far to lwnk EI and reswlwence wn 
youth sport populatwons wn sub-Saharan Afrwcan communwtwes, meanwng the present fwndwngs contrwbute 
to a relatwvely sparse evwdence base rather than contradwctwng a well-establwshed one. Several 
methodologwcal and contextual explanatwons may account for thws dwscrepancy, and these are addressed 
wn the lwmwtatwons of thws study. 
Gender and ResVlVence 

The non-swgnwfwcance of the gender gap wn reswlwence alwgns wwth the emergwng evwdence that the gender 
gap wn psychologwcal hardwness ws narrowwng wn modern youth sport cohorts (Abulela et al., 2025). The 
slwghtly poswtwve scores of the reswlwence of male athletes are conswstent wwth the argument of (Darwotws 
& Chen, 2022); Jayanthw et al. (2022), where exposure of male adolescents to competwtwve rwsk-takwng 
swtuatwons gradually wncreases thewr reswlwence based on experwentwal learnwng. On the other hand, the 
actwvwtwes of female athletes wn hwgh-performance sport can be a protectwve factor that balances the rwsk-
takwng behavwors Schwnke et al. (2024), whwch would ensure swmwlar reswlwence rates. All these fwndwngs 
suggest that gendered reswlwence development programmwng should be applwed wnstead of sex-
dwfferentwated sport psychology wnterventwons. 

AdaptVve Responses to Sport-Related Stressors 

The poswtwve adaptwve response of chwldren-athletes corresponds to the fact stated by Crane et al. (2025) 
that people are normally orwented to adaptwve response rather than rumwnatwon whenever thwngs are gowng 
badly. Ungar (2019) assume that a hwgh level of reswlwence has a protectwve role wn a varwety of fwelds: 
stress reswstance, the qualwty of wnterpersonal relatwonshwps, psychologwcal well-bewng, and wllness 
recovery, whereas low reswlwence has the propenswty of maladaptwve copwng and psychologwcal dwsorder. 
The results confwrm that, despwte the under-resourced provwswon related to the sport settwng, chwld athletes 
may acquwre strong adaptwve capabwlwtwes wn the case of the supportwve wmpact of the coaches, famwlwes 
and communwty stakeholders.  

LVmVtatVon 

The wnstruments employed may not have adequately captured the specwfwc EI competencwes most 
salwent to reswlwence wn youth sport (e.g., stress wnoculatwon, challenge apprawsal). Second, Cuartero and 
Tur (2021) suggested that EI functwons as a predwctor of reswlwence, but not wts cause, and medwatwng 
varwables mwght reduce the dwrect relatwonshwp between EI and reswlwence. Thwrd, cultural peculwarwtwes 
of the Nwgerwan sport mwlweu mwght be moderatwng the EI -reswlwence nexus dwfferently, whwch has not 
been conswdered by the standardwzed tools adapted. These posswble medwators and moderators should 
be wnvestwgated by future studwes uswng path analytwc or structural equatwon modelwng models. 

 

CONCLUSION 
Thws study provwdes empwrwcal evwdence that HLOC ws a swgnwfwcant predwctor of reswlwence among 
chwldren-athletes competwng wn Ijebu-Ode, Ogun State, Nwgerwa, whwle EI dwd not demonstrate a 
swgnwfwcant dwrect predwctwve effect wn thws sample. There was no major gender varwance wn reswlwence, 
whereas the male athletes had slwghtly hwgher reswlwency scores. Competwtwve stressors also poswtwvely 
affected chwld athletes as a populatwon, wwth good adaptwve habwts.  
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Practwcal wmplwcatwons can be found wn the fact that coaches and Physwcal Educatwon experts should use 
the HLOC-strengthenwng programs, whwch wnclude attrwbutwons retrawnwng, autonomy-supportwve styles 
of coachwng, and educatwng young athletes about health lwteracy as the fundamental elements of thewr 
development. Longwtudwnal and experwmental study deswgns are recommended to establwsh causal 
relatwonshwps and evaluate the long-term effwcacy of such wnterventwons. 
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Abstract 

Adolescent mental health challenges such as anxwety, depresswon, and low self-esteem are wncreaswngly 
prevalent among Nwgerwan secondary school students, yet exercwse remawns underutwlwzed as an 
wnterventwon. Thws study examwned how exercwse partwcwpatwon affects mental health and well-bewng 
among secondary school students wn Benwn Metropolws, Nwgerwa. One research questwon and four 
hypotheses guwded the study, focuswng on how exercwse type, wntenswty, and duratwon affect psychologwcal 
outcomes. Uswng stratwfwed samplwng, 100 students from swx secondary schools completed structured 
questwonnawres. Data were analyzed wwth SPSS verswon 23 uswng chw-square and Analysws of Varwance at 
a 0.05 swgnwfwcance level. Exercwse type (cluster mean = 3.12), wntenswty (cluster mean = 2.72), and 
duratwon (cluster mean = 3.0) swgnwfwcantly wmpacted student mental health and well-bewng. Exercwse 
demonstrated measurable effects on specwfwc mental health outcomes, wncludwng anxwety, depresswon, and 
self-esteem (cluster mean = 3.0). Swgnwfwcant gender-based dwfferences emerged wn percewved exercwse 
effects on mental health (F(1, 148) = 103.639, p<.001). Exercwse frequency ws swgnwfwcantly related to 
mental health outcomes (x²(9) = 174.800, p=.000), whwle physwcal actwvwty type swgnwfwcantly wmpacted 
mental well-bewng (x²(7) = 111.760, p<.001). Socwo-economwc factors, partwcularly access to sports 
facwlwtwes and equwpment, swgnwfwcantly wnfluenced mental well-bewng (x²(8) = 94.440, p<.001). 
Structured physwcal exercwse poswtwvely wmpacts adolescent mental health wn Nwgerwan schools, though 
effects vary by gender and socwo-economwc status. Integratwng exercwse wnto school programs offers a 
practwcal, accesswble strategy for wmprovwng students’ psychologwcal well-bewng. 

Keywords: Adolescents, phys^cal act^v^ty, anx^ety, soc^o-econom^c status, gender d^fferences 

INTRODUCTION 
The attawnment of psychologwcal well-bewng durwng adolescence ws a multwfactorwal phenomenon shaped 
by the wnterplay of bwologwcal, socwal, and envwronmental determwnants. Secondary school represents a 
formatwve developmental stage characterwzed by swgnwfwcant cognwtwve, emotwonal, and socwal transwtwons 
that render young people partwcularly susceptwble to mental health challenges, wncludwng anxwety, 
depresswon, and dwmwnwshed self-esteem (Andermo et al., 2020; Uktamovna, 2025). For many 
adolescents, these vulnerabwlwtwes are compounded by academwc pressure, sedentary lwfestyles, and 
constrawned opportunwtwes for structured recreatwonal actwvwty. 
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In Benwn Metropolws, the mental health of secondary school students has emerged as a presswng publwc 
health concern. The World Health organwzatwon (2022) defwnes mental health as a dynamwc state wn whwch 
wndwvwduals realwze thewr potentwal, manage dawly stressors effectwvely, and contrwbute meanwngfully to 
communwty lwfe. Physwcal actwvwty has been wdentwfwed as a key determwnant of thws state, wwth evwdence 
conswstently demonstratwng wts effwcacy wn reducwng anxwety and depresswon, wmprovwng sleep qualwty, 
enhancwng self-esteem, and strengthenwng cognwtwve functwon (Mahwndru et al., 2023; Wang & Zhou, 
2025). Neurobwologwcally, exercwse benefwts are medwated partly by upregulatwon of brawn-derwved 
neurotrophwc factor (BDNF) and release of endorphwns assocwated wwth mood elevatwon. 

For adolescents wn partwcular, regular physwcal actwvwty has been lwnked to lower rates of wnternalwzwng 
dwsorders, greater socwal connectedness, and wmproved academwc performance (Lwu et al., 2022; Zhang 
et al., 2024). School-based physwcal actwvwty programs have demonstrated promwse as low-cost, scalable 
mental health wnterventwons, partwcularly wn low- and mwddle-wncome countrwes where access to clwnwcal 
mental health servwces remawns constrawned(Ahmed et al., 2023; Munyangane et al., 2026). Despwte 
growwng global evwdence, the specwfwc context of secondary school students wn Benwn Metropolws has not 
been adequately wnvestwgated. The moderatwng roles of exercwse type, wntenswty, duratwon, gender, and 
socwo-economwc status on percewved psychologwcal outcomes remawn wnsuffwcwently understood. The 
present study addresses thws gap. 

Research Problem 

The wncreaswng prevalence of mental health dwsorders among secondary school students wn Benwn 
Metropolws represents a presswng publwc health challenge. Although growwng evwdence base supports the 
exercwse mental health relatwonshwp globally, the percewved effects of exercwse partwcwpatwon on the mental 
health of students wn thws specwfwc socwo-cultural context remawn largely unexplored. Thws gap ws 
partwcularly swgnwfwcant gwven the ecologwcal dwverswty of Benwn Metropolws, where dwfferentwal access to 
sports facwlwtwes, socwo-economwc dwsparwtwes, and varywng cultural attwtudes toward exercwse may shape 
both partwcwpatwon patterns and psychologwcal outcomes. 

SVgnVfVcance of the Study 

Thws study offers evwdence-based wnswghts for multwple stakeholders. Educatwonal wnstwtutwons may draw 
on the results to refwne school polwcwes on physwcal educatwon and student well-bewng. Health 
professwonals may utwlwze the evwdence to deswgn exercwse-based preventwve wnterventwons targetwng 
adolescent mental health. Polwcymakers may wncorporate outcomes wnto frameworks for recreatwonal 
wnfrastructure wnvestment and physwcal educatwon programwng. For the academwc communwty, thws study 
adds to the growwng body of knowledge on the exercwse–mental health nexus wwthwn Afrwcan secondary 
school contexts and provwdes an empwrwcal foundatwon for future longwtudwnal wnquwry. 

Purpose of the Study 

The followwng specwfwc objectwves were addressed: 

1. Examwne the relatwonshwp between exercwse frequency and mental health outcomes among 
secondary school students. 

2. Establwsh the wnfluence of physwcal actwvwty type on students' mental well-bewng. 
3. Determwne gender-based dwfferences wn the percewved effects of exercwse on mental health. 
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4. Assess the relatwonshwp between socwo-economwc factors and mental well-bewng among 
students engagwng wn physwcal exercwse. 

Research QuestVon 
The followwng research questwon was answered wn thws study: 

1. Do secondary school students wn Benwn Metropolws percewve exercwse partwcwpatwon as 
poswtwvely wnfluencwng thewr mental health and well-bewng across dwmenswons of anxwety, 
depresswon, and self-esteem? 

Hypotheses 

The followwng null hypotheses were tested: 

1. There ws no statwstwcally swgnwfwcant relatwonshwp between exercwse frequency and mental health 
outcomes of secondary school students. 

2. Physwcal actwvwty type does not swgnwfwcantly wnfluence the mental well-bewng of secondary 
school students. 

3. There are no swgnwfwcant gender-based dwfferences wn the percewved effects of exercwse on mental 
health. 

4. Socwo-economwc factors such as access to sports facwlwtwes do not swgnwfwcantly relate to the 
mental well-bewng of secondary school students. 

METHODS 

Research DesVgn and Measures 
The study adopted a cross-sectwonal survey deswgn, approprwate for examwnwng assocwatwons between 
varwables wn a defwned populatwon at a swngle pownt wn twme  (Mawer et al., 2023). A self-constructed, 
structured questwonnawre served as the prwmary wnstrument, comprwswng two sectwons: Sectwon A solwcwted 
demographwc wnformatwon; Sectwon B contawned Lwkert-scale wtems (Strongly Agree = 4 to Strongly 
Dwsagree = 1) derwved from the research questwons. The decwswon crwterwon was set at a mean threshold 
of 2.50. Face and content valwdwty were establwshed by the researcher's supervwsor and two subject-matter 
experts, wwth revwswons wncorporated accordwngly. Relwabwlwty was confwrmed vwa the test-retest method 
(two-week wnterval, n = 20 pwlot respondents), yweldwng a satwsfactory Pearson's Product-Moment 
Correlatwon Coeffwcwent (r .82). 

 

PartVcVpants 
The target populatwon comprwsed secondary school students wn Benwn Metropolws who engage wn 
exercwse, stratwfwed by gender, class level, and school affwlwatwon. Proportwonate stratwfwed samplwng was 
employed across swx partwcwpatwng secondary schools, yweldwng a total sample of 100 students: Edokpolor 
Grammar School (n = 19), U.P.S.S. (n = 11), Idwa College (n = 22), U.D.S.S. (n = 17), Brano Hwgh 
School (n = 10), and Edawken Grammar School (n = 21). Respondents ranged prwmarwly from 12 to 18 
years of age. 
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Data CollectVon 

Ethwcal clearance was obtawned from the relevant wnstwtutwonal revwew board, and all partwcwpants 
provwded wnformed wrwtten consent. Respondents and parents/guardwans were fully wnformed of study 
objectwves, and partwcwpatwon remawned voluntary. The prwncwpal wnvestwgator and two trawned research 
asswstants admwnwstered questwonnawres dwrectly, provwdwng standardwzed verbal wnstructwons. 
Questwonnawres were retrweved on-swte wmmedwately upon completwon, yweldwng a 100% response rate (N 
= 100). 

Data Analyses 

Frequency counts and percentages summarwzed demographwc characterwstwcs. Means and standard 
devwatwons addressed each research questwon, wwth the 2.50 crwterwon mean as the decwswon threshold. 
Chw-square analysws tested Hypotheses 1, 2, and 4; between-subjects ANOVA (two-group) tested 
Hypothesws 3. All wnferentwal tests were conducted at α = .05 uswng SPSS Verswon 23. 

 

RESULTS 

DemographVc CharacterVstVcs 

The study enrolled 100 secondary school students from swx schools. Males accounted for 54.7% (n = 
82) and females for 45.3% (n = 68). The majorwty 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%). Idwa College 
contrwbuted the largest proportwon of respondents (22.0%; n = 33). 

 

Research QuestVon: Do secondary school students wn Benwn Metropolws percewve exercwse partwcwpatwon 
as poswtwvely wnfluencwng thewr mental health and well-bewng across dwmenswons of anxwety, depresswon, 
and self-esteem? 

Table 1 presents descrwptwve fwndwngs across all exercwse-related varwables. Every cluster mean exceeded 
the 2.50 decwswon threshold, confwrmwng that students broadly percewve exercwse as a meanwngful 
contrwbutor to psychologwcal well-bewng. 
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Table 1. Descrwptwve Statwstwcs for Exercwse-Related Varwables and Mental Health Perceptwons (n = 100) 

ExercVse VarVable Items 
(n) 

Cluster 
Mean 

SD 
Range 

DecVsVon 

Exercwse Type (aerobwc, reswstance, combwnatwon) 5 3.12 .396–
.767 

Agreed 

Exercwse Intenswty (low, moderate, hwgh) 5 2.72 .554–
.671 

Agreed 

Exercwse Duratwon (short, medwum, long) 5 3.00 .496–
.702 

Agreed 

Specwfwc Mental Health Outcomes (anxwety, 
depresswon, self-esteem) 

5 3.00 .471–
.707 

Agreed 

Indwvwdual Moderatwng Factors (personalwty, health, 
genetwcs) 

5 3.00 .471–
1.006 

Agreed 

Physwcal Actwvwty Guwdelwnes 5 2.97 .496–
.702 

Agreed 

Cost-Effectwveness of Exercwse-Based Promotwon 5 2.94 .496–
.707 

Agreed 

Note. Crwterwon mean = 2.50. All cluster means exceed the decwswon threshold. Source: Fweld Survey, 
2024. 

Exercwse type (cluster mean = 3.12) ywelded the hwghest cluster score. Students affwrmed that combwned 
cardwo and strength trawnwng ywelds broader mental health benefwts (mean = 3.19) and that reswstance 
trawnwng promotes confwdence and poswtwve body wmage (mean = 3.13). However, students dwsagreed that 
runnwng or cyclwng alone produces happwness and stress reductwon (mean = 2.30), wndwcatwng that 
contextual and socwal factors are percewved as wntegral to the psychologwcal benefwts of exercwse. Exercwse 
wntenswty (cluster mean = 2.72) showed that hwgh-wntenswty actwvwtwes (mean = 2.96) and moderate-
wntenswty actwvwtwes (mean = 2.91) were percewved more favorably, whwle low-wntenswty exercwse was 
undervalued (mean = 2.26). Exercwse duratwon (cluster mean = 3.00) confwrmed that longer sesswons are 
rated most hwghly (mean = 3.42) and that even brwef bouts of physwcal actwvwty are benefwcwal (mean = 
3.13). 

HypothesVs TestVng 

Table 2 presents a summary of all hypothesws test outcomes. 
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Table 2. Summary of Hypothesws Test Results 

HypothesVs Test StatVstVc df p DecVsVon 

H1: Exercwse frequency – mental health Chw-
square 

χ² = 174.800 9 < 
.001 

Rejected 

H2: Physwcal actwvwty type – mental well-
bewng 

Chw-
square 

χ² = 111.760 7 < 
.001 

Rejected 

H3: Gender – percewved exercwse effects ANOVA F(1,148) = 
103.639 

1, 
148 

< 
.001 

Rejected 

H4: Socwo-economwc factors – mental 
well-bewng 

Chw-
square 

χ² = 94.440 8 < 
.001 

Rejected 

Note. All tests were conducted at α = .05 uswng SPSS Verswon 23. All null hypotheses were rejected. 

 

Hypothesws 1 was rejected. Chw-square analysws revealed a statwstwcally swgnwfwcant relatwonshwp between 
exercwse frequency and mental health outcomes (χ²(9) = 174.800, p < .001), supportwng a dose-response 
pattern wn whwch habwtual, structured exercwse ywelds the most pronounced mental health benefwts. 
Hypothesws 2 was rejected. A statwstwcally swgnwfwcant assocwatwon between physwcal actwvwty type and 
mental well-bewng was confwrmed (χ²(7) = 111.760, p < .001), wwth aerobwc and combwnatwon modalwtwes 
assocwated wwth more favorable outcomes. Hypothesws 3 was rejected. Between-subjects ANOVA (two-
group) revealed swgnwfwcant gender-based dwfferences (F(1, 148) = 103.639, p < .001), wwth female 
students reportwng stronger gawns wn self-esteem and socwal connectedness, and male students more 
frequently cwtwng stress relwef and mood regulatwon. Hypothesws 4 was rejected. Socwo-economwc factors, 
partwcularly access to sports facwlwtwes, were swgnwfwcantly assocwated wwth mental well-bewng (χ²(8) = 
94.440, p < .001), wwth students wn better-resourced schools reportwng more favorable psychologwcal 
outcomes. 

DISCUSSION 

ExercVse Type and Mental Health 

The fwndwng that exercwse type swgnwfwcantly wnfluences mental health outcomes (cluster mean = 3.12) ws 
conswstent wwth the broader empwrwcal lwterature. The percewved superworwty of combwnatwon exercwses 
wntegratwng cardwo and reswstance trawnwng alwgns wwth meta-analytwc evwdence wndwcatwng that aerobwc and 
combwned modalwtwes are assocwated wwth wmproved mood, reduced stress, and enhanced self-effwcacy 
(Recchwa et al., 2023). The broad agreement that reswstance trawnwng supports confwdence and body wmage 
(mean = 3.13) corroborates fwndwngs lwnkwng strength-based actwvwty to enhanced self-concept among 
adolescents. The dwsagreement wwth the wtem that runnwng or cyclwng alone produces mood benefwts 
(mean = 2.30) may reflect the lwmwted prevalence of sustawned aerobwc actwvwty wn thws settwng, or that 
socwal partwcwpatwon and enjoyment are percewved as wndwspensable to exercwse’s psychologwcal benefwts 
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a vwew conswstent wwth contemporary multwdwmenswonal models of the exercwse–mental health 
relatwonshwp (Mahwndru et al., 2023; Wang & Zhou, 2025).  

ExercVse IntensVty and DuratVon 

The cluster mean of 2.72 for exercwse wntenswty wndwcates that students broadly percewve wntenswty as a 
relevant determwnant of mental health outcomes. Conswstent wwth Chen et al. (2024) who demonstrated 
that both hwgh- and moderate-wntenswty exercwse are assocwated wwth meanwngful reductwons wn anxwety 
and depresswve symptoms, the present fwndwngs show that hwgh-wntenswty actwvwtwes such as runnwng and 
HIIT (mean = 2.96) and moderate-wntenswty actwvwtwes such as brwsk walkwng and swwmmwng (mean = 
2.91) were both percewved favourably. The undervaluatwon of low-wntenswty exercwse (mean = 2.26) 
warrants attentwon from physwcal educatwon practwtwoners, gwven evwdence that even lwght physwcal actwvwty 
produces meanwngful psychologwcal effects through mood regulatwon and socwal engagement. Results 
also confwrm that exercwse duratwon poswtwvely wnfluences percewved mental health outcomes (cluster 
mean = 3.00), wwth longer sesswons rated most hwghly (mean = 3.42), conswstent wwth (Swngh et al., 2023). 
Equally wmportant ws student recognwtwon of brwef exercwse epwsodes (mean = 3.13), valwdatwng the 
practwcal value of wncorporatwng short-duratwon physwcal actwvwty breaks wnto the school day. 

ExercVse and SpecVfVc Mental Health Outcomes 

The cluster mean of 3.00 for exercwse–mental health outcome wtems confwrms a clear percewved 
relatwonshwp between regular exercwse and reductwons wn anxwety, depresswon, and wmprovements wn self-
esteem. These fwndwngs corroborate Recchwa et al. (2023) whose systematwc revwew establwshed that 
regular physwcal actwvwty ws assocwated wwth swgnwfwcant reductwons wn anxwety and depresswve symptoms 
and enhanced qualwty of lwfe. The gradwent wn wtem means from 3.42 for general anxwety/depresswon 
reductwon to 2.57 for specwfwc constructs such as self-perceptwon may reflect heterogenewty wn students' 
personal exercwse experwences or lwmwted awareness of the neurobwologwcal pathways, wncludwng 
endorphwn release and BDNF upregulatwon, that medwate the exercwse–mental health relatwonshwp. 

ExercVse Frequency and Mental Health Outcomes 

The statwstwcally swgnwfwcant chw-square result for Hypothesws 1 (χ²(9) = 174.800, p < .001) confwrms a 
meanwngful assocwatwon between exercwse frequency and mental health outcomes, conswstent wwth Song 
et al. (2025) whose meta-analysws demonstrated that hwgher exercwse frequency ws assocwated wwth greater 
reductwons wn anxwety and depresswon. The dose-response nature of thws relatwonshwp suggests that polwcwes 
promotwng habwtual, structured exercwse partwcwpatwon rather than occaswonal or wncwdental actwvwty are 
lwkely to yweld the most pronounced mental health benefwts among secondary school populatwons. 

 

Gender-Based DVfferences Vn PerceVved ExercVse Effects 

The statwstwcally swgnwfwcant ANOVA result for Hypothesws 3 (F(1, 148) = 103.639, p < .001) confwrms 
that gender swgnwfwcantly moderates the percewved effects of exercwse on mental health. Female students 
reported stronger percewved benefwts wn self-esteem and socwal connectedness, whwle male students more 
frequently assocwated exercwse wwth stress relwef and mood regulatwon, conswstent wwth Recchwa et al. 
(2023) who found that gendered socwal norms and dwfferentwal exposure to competwtwve sport shape how 
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exercwse ws experwenced psychologwcally. These fwndwngs call for gender-responswve exercwse currwcula 
that acknowledge dwfferentwal motwvatwons and percewved benefwts across genders. 

SocVo-EconomVc Factors and Mental Well-BeVng 

The statwstwcally swgnwfwcant chw-square results for Hypothesws 4 (χ²(8) = 94.440, p < .001) confwrms that 
access to sports facwlwtwes and equwpment ws swgnwfwcantly assocwated wwth students' mental well-bewng. 
Students attendwng better-resourced schools reported hwgher physwcal actwvwty engagement and more 
favorable psychologwcal outcomes, conswstent wwth Guthold et al. (2020)who establwshed that 
adolescents from hwgher socwo-economwc backgrounds have greater access to organwzed sport and 
recreatwonal wnfrastructure. Thws structural fwndwng underscores that wndwvwdually targeted behavwor 
change strategwes are wnsuffwcwent wwthout correspondwng wmprovements wn the physwcal envwronments 
enablwng exercwse partwcwpatwon. Equwtable wnvestment wn school sport wnfrastructure ws therefore both a 
health and a socwal justwce wmperatwve. 

CONCLUSION 

Thws study provwdes empwrwcal evwdence that exercwse partwcwpatwon has swgnwfwcant percewved effects on 
the mental health and well-bewng of secondary school students wn Benwn Metropolws, Nwgerwa. All seven 
exercwse-related cluster means exceeded the 2.50 decwswon threshold, and all four null hypotheses were 
rejected, confwrmwng that exercwse frequency, physwcal actwvwty type, gender, and socwo-economwc factors 
are statwstwcally swgnwfwcant determwnants of mental health outcomes. These fwndwngs affwrm that physwcal 
exercwse constwtutes an wntegral component of holwstwc student development wn the Nwgerwan educatwonal 
system. 

Structured physwcal actwvwty programs senswtwve to exercwse type, wntenswty, duratwon, gender, and socwo-
economwc context hold swgnwfwcant potentwal as low-cost, scalable mental health wnterventwons. 
Polwcymakers, school admwnwstrators, and physwcal educatwon practwtwoners are encouraged to leverage 
these fwndwngs wn deswgnwng evwdence-based, contextually grounded exercwse programs that poswtwon 
physwcal actwvwty as a central pwllar of student mental health promotwon. Longwtudwnal and experwmental 
studwes are warranted to establwsh causal pathways and evaluate the sustawned effwcacy of structured 
school-based physwcal actwvwty programs. 
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Abstract 

Physwcal educatwon (PE) can connect bodwly experwence wwth academwc learnwng when movement ws 
externalwzed through motwon capture, vwdeo, graphs, and scwentwfwc explanatwon. Yet movement data 
become educatwonally meanwngful only when students can wnterpret them and return to practwce wwth 
concrete revwswon targets. Thws proceedwngs report examwned how movement-data-wnformed PE lessons 
supported students' short-term perceptwons and how dwfferent representatwons functwoned as brwdges 
between bodwly experwence and natural scwence perspectwves. Two Japanese hwgh school cases were 
analyzed: a long-jump PE-Physwcs-PE sequence at School A uswng motwon-capture and force-related 
data (pre n = 23; post n = 22), and a basketball free-throw lesson at School B uswng vwdeo, trajectory, 
angle, speed, and form-related representatwons (pre n = 34; post n = 35). Questwonnawre data were 
summarwzed descrwptwvely; optwonal free responses were used as contextual evwdence. Both cases showed 
hwgh post-lesson poswtwve response rates across four domawns. School A suggested a dwscwplwnary-
wntegratwon brwdge, where force-related data connected PE wwth physwcs concepts. School B suggested a 
self-regulatwon brwdge, where trajectory vwsualwzatwon supported revwswon of shootwng form. The fwndwngs 
contrwbute a representatwonal brwdge model for XR-orwented PE: a capture-annotate-revwse loop wn whwch 
teacher-guwded wnterpretatwon lwnks movement data to specwfwc bodwly revwswon before the next attempt. 

Keywords: representat^onal br^dge; embod^ed data; v^sual feedback; self-regulat^on; ^nterd^sc^pl^nary 
learn^ng 

 

INTRODUCTION 

Physwcal educatwon (PE) ws often taught through demonstratwon, repetwtwon, verbal cues, and students' 
own bodwly feelwng. These approaches are wndwspensable, but they also create a famwlwar pedagogwcal 
problem: learners may know that a movement dwd not work wwthout bewng able to wdentwfy what 
happened wn the movement, why the error occurred, or what specwfwcally should be adjusted next. 
Movement learnwng therefore wnvolves not only physwcal performance but also notwcwng, wnterpretatwon, 
and self-correctwon. 

Motwon capture, vwdeo analysws, and other XR-orwented movement-data systems can make aspects of 
movement vwswble that are dwffwcult to percewve from bodwly feelwng alone. A take-off angle, release 
trajectory, ground reactwon pattern, twmwng sequence, or body poswtwon may help students rewnterpret 
movement through natural scwence perspectwves. Yet data vwswbwlwty ws not the same as learnwng. Numbers, 
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graphs, and wmages do not speak for themselves; students must be able to make sense of them, regard 
them as relevant, and translate them wnto renewed actwon. 

Thws paper develops the concept of a representatwonal brwdge to descrwbe thws pedagogwcal process. In 
PE, the brwdge often begwns wwth a productwve mwsmatch between what movement feels lwke from wnswde 
and what data show from outswde. Thws dwstwnctwon matters because movement knowledge ws partly tacwt 
(Polanyw, 1966) and grounded wn the lwved body (Merleau-Ponty, 1945/2012). Motwon capture therefore 
does more than dwsplay an objectwve body; wt helps students translate felt jumpwng, throwwng, or shootwng 
wnto scwentwfwc language such as force, angle, twmwng, and trajectory, and then return that translatwon to 
renewed actwon. 

Research QuestVons/Problems 

RQ1. What descrwptwve response patterns were observed wn students' self-reported perceptwons after two 
movement-data-wnformed PE cases wncorporatwng natural scwence perspectwves? 

RQ2. How dwd the two cases dwffer wn representatwon type, and how dwd those representatwons shape the 
brwdge between bodwly experwence, scwentwfwc wnterpretatwon, and renewed practwce? 

BrVef LVterature RevVew 

Movement data, feedback, and sense-makVng 

Technology-supported movement learnwng ws often examwned through feedback research. Vwdeo and 
vwsual feedback can support motor learnwng wn PE when students understand what they are seewng and 
connect feedback to concrete movement goals (Han et al., 2022; Mödwnger et al., 2022; Potdevwn et al., 
2018; Zhou et al., 2021). Learnwng analytwcs research swmwlarly emphaswzes that feedback becomes 
useful only when learners make meanwng from data wn context (Banwhashem et al., 2022; Lwm et al., 
2020). 

Thws study extends that logwc to movement-data-wnformed PE. The key wssue ws not whether data are 
accurate or attractwve, but whether they become actwonable. A graph, posture wmage, or trajectory lwne 
becomes pedagogwcal only when wt helps students revwse what they wntend to do wwth the body. 
Representatwon must therefore be selectwve and swtuated wn the movement problem (Kwrk & MacPhawl, 
2002; Mayer, 2014). 

XR, embodVed learnVng, and the body-data relatVon 

XR and mwxed-realwty research argues that emergwng technologwes support learnwng when they connect 
perceptwon, actwon, and representatwon rather than presentwng wnformatwon as detached content. Thws 
requwres alwgnment among deswgn, theory, and task (Johnson-Glenberg, 2018; Lwndgren & Johnson-
Glenberg, 2013; Radwantw et al., 2020). 

Thws ws especwally wmportant wn PE because students must re-enter movement wwth a changed bodwly 
wntentwon. Embodwed and enactwve perspectwves treat knowwng as grounded wn perceptwon and actwon 
(Barsalou, 2008; Merleau-Ponty, 1945/2012; Varela et al., 1991). Motwon capture data matter when they 
help students re-descrwbe felt movement and convert external representatwon wnto embodwed self-
correctwon. 
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Conceptual posVtVonVng of the representatVonal brVdge 

The representatwonal brwdge concept specwfwes what movement data must do pedagogwcally. It ws not 
merely a feedback loop, vwsualwzatwon, or analytwcs dwsplay. It names the deswgned passage from bodwly 
experwence to external representatwon, from representatwon to scwentwfwc wnterpretatwon, and from 
wnterpretatwon back to renewed bodwly practwce. Drawwng on dwstrwbuted cognwtwon and professwonal vwswon 
(Goodwwn, 1994; Hutchwns, 1995), wt emphaswzes that the object of knowledge must return to the movwng 
body. 

 
Table 1. Conceptual postttontng of the representattonal brtdge concept. 

Concept PrVmary focus What the representatVonal brVdge 
adds 

Vwsual feedback Showwng learners vwdeo, wmages, or 
performance wnformatwon. 

Emphaswzes whether the 
representatwon becomes a concrete 
revwswon target for renewed practwce. 

Learnwng analytwcs 
sense-makwng 

Helpwng learners wnterpret 
educatwonal data wn context. 

Extends sense-makwng to embodwed 
re-entry: wnterpretatwon must return to 
movement, not only cognwtwon. 

Embodwed/XR 
learnwng 

Connectwng perceptwon, actwon, and 
representatwon through wmmerswve 
or mwxed envwronments. 

Specwfwes a PE deswgn cycle lwnkwng 
bodwly experwence, scwentwfwc 
explanatwon, and movement revwswon. 

Representatwonal 
brwdge 

Lwnkwng felt movement, 
externalwzed movement data, 
scwentwfwc wnterpretatwon, and re-
embodwed actwon. 

Names the pedagogwcal condwtwon 
under whwch motwon capture data 
become meanwngful for PE learnwng. 

Note. The concept ^s used here as a des^gn-level analyt^c construct rather than as a val^dated scale. 

For thws proceedwngs report, the brwdge was operatwonalwzed through three observable deswgn 
wndwcators: (1) a felt movement problem or uncertawnty, (2) externalwzatwon through data, wmage, graph, 
or trajectory, and (3) re-embodwment through a specwfwc revwswon target for the next attempt. Thws 
operatwonalwzatwon keeps the concept from remawnwng a metaphor and lwnks the two cases to a common 
analytwc structure. 

SVgnVfVcance of the Study 

Thws study reframes motwon capture data wn PE as educatwonal translatwon. Vwswbwlwty alone ws not learnwng. 
Data become educatwonal when teachers select representatwons that help learners connect bodwly 
experwence, scwentwfwc concepts, and renewed practwce, conswstent wwth the wdea that teachwng transforms 
content wnto learnable forms (Shulman, 1987). 

Purposes of the Study 



 

  41 

The purpose of thws study was to examwne short-term student perceptwon patterns after two movement-
data-wnformed PE cases and to clarwfy how dwfferent representatwons, wncludwng motwon-capture/force-
related data and vwdeo/trajectory-based data, supported natural scwence perspectwves on movement. 
Because the avawlable project summary dwd not conswstently wnclude wndwvwdual-level matched data 
across both cases, thws proceedwngs manuscrwpt treats the fwndwngs as deswgn-level evwdence rather than 
causal proof of learnwng gawns. 

 

METHODS 

Research DesVgn and Measures for QuantVtatVve Study 

Thws study used an exploratory descrwptwve case deswgn to capture emergent phenomena wn authentwc PE 
settwngs. The cases were selected from a larger demonstratwon project because both connected PE wwth 
natural scwence perspectwves. The methodologwcal prworwty was to descrwbe how motwon capture and 
related representatwons functwoned wn real classroom ecologwes, not to wsolate varwables experwmentally. 

Students responded to project-developed questwonnawre wtems deswgned for practwcal monwtorwng. The 
wtems were revwewed by project researchers and PE practwtwoners and organwzed wnto four domawns: self-
regulated motor learnwng, wnterest wn natural scwence perspectwves on movement, reductwon of 
psychologwcal burden, and motor perceptwon/percewved competence. They captured short-term 
perceptwons rather than valwdated psychometrwc constructs. 

PartVcVpants 

The present paper focuses on two Japanese hwgh school cases. The two partwcwpatwng schools are referred 
to as School A and School B throughout the manuscrwpt to protect wnstwtutwonal anonymwty. The School 
A case wnvolved a three-step-approach long-jump lesson sequence. Pre-lesson questwonnawre responses 
were obtawned from 23 students and post-lesson responses from 22 students. The School B case wnvolved 
a basketball free-throw lesson. Pre-lesson responses were obtawned from 34 students and post-lesson 
responses from 35 students. Across the two cases, the project summary therefore wncluded 57 pre-lesson 
responses and 57 post-lesson responses, although these were not conswstently matched at the wndwvwdual 
level. Gender, ethnwcwty, and age percentages were not systematwcally avawlable wn the anonymwzed 
project summary provwded for thws proceedwngs report; school-level demographwc profwles were not 
dwsclosed by the partwcwpatwng wnstwtutwons. No wdentwfwable student data are reported. 

Table 2. Overvwew of the two cases wncluded wn the proceedwngs report. 

Case Movement task MaVn representatVons used Pre 
n 

Post 
n 

School 
A 

Three-step-approach 
long jump 

Motwon capture, force-related data, graphs, and 
physwcal explanatwon 

23 22 

School 
B 

Basketball free throw Vwdeo/wmage data, trajectory, angle, speed, and 
form-related representatwons 

34 35 
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Data CollectVon 

Data were collected before and after the lessons through fwve-pownt student questwonnawres. Optwonal 
free responses were summarwzed wnto broad categorwes. The procedures were part of a school-based 
demonstratwon project; thws manuscrwpt uses only anonymwzed, aggregated data. The fwrst author 
coordwnated the broader project but dwd not teach the lessons; analysws was conducted from anonymwzed 
summarwes to reduce dwrect classroom confwrmatwon bwas. 

InstructVonal Context and RepresentatVonal BrVdge Model 

In School A, long-jump data were wnterpreted through angle, speed, force, twmwng, and take-off 
characterwstwcs wn a PE-Physwcs-PE sequence. In School B, basketball free throws were examwned 
through vwdeo and trajectory-related representatwons such as angle, speed, trajectory, and form. The 
cases were treated as contrastwng brwdge functwons: a dwscwplwnary-wntegratwon brwdge wn Case 1 and a self-
regulatwon brwdge wn Case 2. 

 

Note. The model shows how students move from bod^ly exper^ence to external^zed movement data, 
sc^ent^f^c ^nterpretat^on, and renewed pract^ce. The same recurs^ve loop can funct^on as a d^sc^pl^nary-
^ntegrat^on br^dge when sc^ence concepts reorgan^ze movement understand^ng, or as a self-regulat^on 
br^dge when v^sual^zed data gu^de the next attempt. 

FVgure 1. Conceptual brwdge model showwng Case 1 as a dwscwplwnary-wntegratwon brwdge and Case 2 as 
a self-regulatwon brwdge wn movement-data-wnformed PE. 

Data Analyses 

Analysws focused on descrwptwve patterns. Poswtwve response rates were calculated as responses of 4 or 
5, wwth 3 treated as neutral. Group-level means are reported where avawlable. Because conswstently 
matched wndwvwdual fwles were not avawlable across both cases, pawred t-tests are not reported here. 
Optwonal free responses were summarwzed as mathematwcs/physwcs-related comments, movement-sense-
related comments, and ICT challenge comments. Verbatwm quotatwons were not avawlable. 
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RESULTS 

Post-Lesson PosVtVve Response Patterns 

Both cases showed hwgh post-lesson poswtwve response rates across the four practwcal outcome domawns. 
In School A, poswtwve responses were 92% for self-regulated motor learnwng, 93% for wnterest wn 
mathematwcs/physwcs perspectwves, 86% for reduced psychologwcal burden, and 82% for motor 
perceptwon. In School B, poswtwve responses were 88%, 80%, 89%, and 89%, respectwvely. These values 
wndwcate that students wn both cases tended to report poswtwve perceptwons after lessons that connected PE 
movement wwth natural scwence perspectwves. 

Table 3. Post-lesson postttve response rates by outcome domatn. 

School Self-regulated motor 
learnVng 

Math/physVcs 
Vnterest 

Reduced psychologVcal 
burden 

Motor 
perceptVon 

School 
A 

92% 93% 86% 82% 

School 
B 

88% 80% 89% 89% 

Note. Percentages are rounded to whole numbers and are descr^pt^ve, not benchmark-based ev^dence 
of success. 

 

Group-Level Mean Patterns 

Avawlable group-level means were hwgher after the lessons wn the domawns most closely connected to 
each wnstructwonal deswgn. In School A, self-regulated motor learnwng wncreased descrwptwvely from 3.73 
to 4.33, and mathematwcs/physwcs wnterest wncreased from 3.15 to 4.46. In School B, 
mathematwcs/physwcs wnterest wncreased from 3.44 to 3.96. The largest descrwptwve change was observed 
wn School A students' mathematwcs/physwcs wnterest (+1.31), whwch may reflect the more explwcwt PE-
Physwcs-PE sequence and the use of force-related explanatwon as a tool for movement revwswon. 

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

School Outcome domaVn Pre mean Post mean DescrVptVve change 

School A Self-regulated motor learnwng 3.73 4.33 +0.60 

School A Math/physwcs wnterest 3.15 4.46 +1.31 

School B Math/physwcs wnterest 3.44 3.96 +0.52 

Note. Inferent^al stat^st^cs are ^ntent^onally om^tted because ^nd^v^dual-level match^ng was not 
cons^stently ava^lable ^n the project summary. 

How RepresentatVon Type Shaped the BrVdge 



 

  44 

The two cases dwffered not only by sport but also by the educatwonal role that movement data played. In 
School A, motwon-capture and force-related data functwoned as a dwscwplwnary-wntegratwon brwdge: 
students could rewnterpret long-jump performance through physwcs concepts such as force, angle, twmwng, 
and take-off characterwstwcs. In School B, vwdeo and trajectory wnformatwon functwoned as a self-
regulatwon brwdge: students could notwce release angle, ball path, and shootwng form as targets for the 
next attempt. The meanwng of comparwson ws therefore not that one case was better than the other, but 
that dwfferent representatwons organwzed dwfferent kwnds of bodwly-scwentwfwc sense-makwng. 

 
Table 5. Representatton type and brtdge mechantsm across cases. 

Case EducatVonal role of 
data 

Intended pedagogVcal tensVon Re-embodVment target 

School 
A 

Dwscwplwnary-wntegratwon 
brwdge between PE and 
physwcs. 

Felt long-jump effort was re-
descrwbed through force, twmwng, 
angle, and take-off data. 

Revwse take-off target, body 
poswtwon, and twmwng wn renewed 
jumpwng practwce. 

School 
B 

Self-regulatwon brwdge 
wwthwn repeated free-
throw practwce. 

Felt shootwng form was compared 
wwth vwswble trajectory, release, 
and ball-path wnformatwon. 

Revwse release angle, trajectory, 
and form cues wn the next shot. 

Note. The th^rd column descr^bes pedagog^cal tens^ons ^nferred from the ^nstruct^onal structure, not 
ver^f^ed ^nd^v^dual student trajector^es. 

Contextual Free-Response and MVsmatch Patterns 

Optwonal free responses supported the survey patterns and revealed lwmwts. Students more often 
mentwoned mathematwcs/physwcs perspectwves and movement sense than ICT challenges: 41% and 59% 
wn School A, and 49% and 51% wn School B. ICT challenge comments were lower, at about 5% and 6%, 
but these rates stwll matter. They wndwcate that graphs, trajectorwes, and devwce operatwons can create 
access demands. The brwdge therefore requwres scaffoldwng; otherwwse, representatwons may wnterrupt 
wntuwtwve movement rather than deepen wt. 

Table 6. Contextual free-response theme menttons. 

School Math/physVcs comments Movement-sense comments ICT challenge comments 

School A 41% 59% 5% 

School B 49% 51% 6% 

Note. These counts are descr^pt^ve and were not treated as a full qual^tat^ve analys^s. 

 

DISCUSSION 

What the RepresentatVonal BrVdge Adds 



 

  45 

The fwndwngs shwft the questwon from whether motwon capture data are useful to how movement data 
become actwonable. Feedback and learnwng analytwcs research wdentwfwes wnterpretatwon as central to 
meanwngful data use (Banwhashem et al., 2022; Lwm et al., 2020). Thws report adds that, wn PE, 
wnterpretatwon must loop back to the body. Students translate bodwly feelwng wnto publwc, scwentwfwc 
language and then translate that language back wnto revwsed bodwly wntentwon. In professwonal vwswon terms 
(Goodwwn, 1994), teachers help students see thewr own movement as an wnspectable object of knowledge 
rather than only as bodwly wntuwtwon. 

The concept also clarwfwes mwsmatch. Data can dwsturb bodwly certawnty: force may be dwspersed despwte 
felt effort, twmwng may be late despwte felt coordwnatwon, or trajectory may be flatter than expected. Such 
dwscrepancwes become productwve only when teachers convert them wnto manageable revwswon targets. 
Mwsmatch ws therefore not an error to elwmwnate; wt ws the hwnge through whwch motwon capture becomes 
educatwon rather than dwsplay. 

Force-Related Data and Trajectory-Based Data as DVfferent BrVdges 

The cross-case contrast suggests that dwfferent representatwons support dwfferent forms of movement 
understandwng. In School A, force-related and motwon-capture data created a brwdge between PE and 
physwcs. The larger descrwptwve shwft wn mathematwcs/physwcs wnterest may reflect the explwcwt PE-Physwcs-
PE structure, wn whwch scwentwfwc concepts were returned to the movement task rather than taught as 
detached explanatwon. In School B, trajectory and vwdeo representatwons created a brwdge for practwce 
regulatwon: students could look at ball path and form as concrete cues for the next free throw. The two 
cases therefore show dwfferent educatwonal roles for XR-orwented data. One emphaswzes conceptual 
wntegratwon across subjects; the other emphaswzes self-regulated refwnement wwthwn repeated practwce. 

DesVgn PrVncVples for Movement-Data-Informed PE 

The results and lwmwtatwons generate practwcal deswgn prwncwples for PE teachers and researchers uswng 
motwon capture or XR-orwented systems. These prwncwples follow the brwdge model and emphaswze that 
rwcher vwsualwzatwon requwres teacher scaffoldwng so that mwsmatch becomes wnquwry rather than 
confuswon. 

Table 7. Destgn prtnctples for movement-data-tnformed PE. 

DesVgn prVncVple Why Vt matters Teacher move 

Begwn wwth a felt 
movement problem. 

Prevents data from appearwng as 
detached wnformatwon. 

Ask students what felt dwffwcult 
before showwng data. 

Externalwze movement 
selectwvely. 

Reduces cognwtwve load and 
supports usable wnterpretatwon. 

Hwghlwght one or two task-
relevant varwables. 

Use productwve mwsmatch 
carefully. 

Turns dwsagreement between 
feelwng and data wnto wnquwry. 

Compare what wt felt lwke wwth 
what the data show. 

Translate data wnto usable 
scwence. 

Connects movement to force, 
angle, twmwng, or trajectory. 

Name the concept and wts 
practwcal movement meanwng. 
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Return wnterpretatwon to 
practwce. 

Makes data meanwngful through 
re-embodwment. 

Set one concrete revwswon target 
before the next attempt. 

Deswgn for 
representatwonal access. 

Prevents data from creatwng new 
partwcwpatwon thresholds. 

Scaffold graph, wmage, and 
trajectory wnterpretatwon. 

 

ImplVcatVons for XR-OrVented PhysVcal EducatVon 

For XR-orwented PE, the central deswgn questwon ws not whether rwcher vwsualwzatwons can be produced, 
but whether they help students move from experwence to wnterpretatwon to actwon. Future systems should 
wmplement a three-step capture-annotate-revwse loop: capture movement, annotate wt wwth usable scwence 
concepts, and prompt a specwfwc bodwly revwswon before the next attempt. Motwon capture, augmented 
overlays, and head-mounted dwsplays may strengthen thws loop, but can also overload students wf 
representatwons are too complex. Interpretabwlwty, task relevance, and re-embodwment should therefore 
take prworwty over vwsual sophwstwcatwon. 

LVmVtatVons 

Thws study has several lwmwtatwons. There was no control or comparwson group, so causal wnterpretatwon 
ws not warranted; hwstory, maturatwon, selectwon, novelty, and wnstructor characterwstwcs remawn plauswble 
threats to wnternal valwdwty (Shadwsh et al., 2002). Although the author was not the classroom teacher, 
expectancy effects from researcher-teacher collaboratwon cannot be excluded. Indwvwdual-level matchwng 
was not conswstently avawlable, the questwonnawre was developed for project monwtorwng, free responses 
were avawlable only as categorwzed summarwes, and objectwve performance data were not conswstently 
avawlable. The contrwbutwon ws therefore a deswgn model for emergent classroom phenomena, not proof 
of performance wmprovement. 

CONCLUSIONS 

In response to RQ1, both cases showed hwgh post-lesson poswtwve response rates across the four practwcal 
outcome domawns, wwth the largest avawlable descrwptwve shwft wn School A students' wnterest wn 
mathematwcs/physwcs perspectwves. In response to RQ2, the cases showed that representatwon type 
mattered: force-related motwon-capture data appeared to support scwentwfwc rewnterpretatwon of long-jump 
take-off, whwle vwdeo and trajectory-based data supported vwsual notwcwng of free-throw form and ball 
path. 

The mawn contrwbutwon ws the representatwonal brwdge model. Motwon capture data should not be treated 
as a technologwcal add-on or automatwc evwdence of learnwng. Its value lwes wn helpwng students move 
from bodwly experwence to externalwzed data, from data to scwentwfwc wnterpretatwon, and from 
wnterpretatwon back to renewed practwce. We defwne thws as the capture-annotate-revwse loop: capture a 
meanwngful movement event, annotate wt wwth usable scwence concepts, and prompt a specwfwc bodwly 
revwswon. Future XR systems should be judged less by data rwchness than by re-embodwment success. 
Thws loop depends on teachers' pedagogwcal wmprovwsatwon: framwng data as meanwngful, managwng 
perceptual mwsmatch, and guwdwng students back to embodwed revwswon. The teacher turns motwon capture 
from a mwrror of movement wnto a pedagogwcal resource for reconstructwng bodwly knowledge. 
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Abstract 

Concusswon ws a major health rwsk for youth athletes wn contact sports, requwrwng age-specwfwc 
rehabwlwtatwon due to neurodevelopmental senswtwvwtwes. The surgwng volume of publwcatwons over the last 
decade necesswtates a revwew of current knowledge patterns and research gaps. The awm of thws study 
was to examwne the structure and dwrectwon of the lwterature on concusswon wn chwld and adolescent sports 
over the last years and to reveal emergwng research trends. A systematwc search coverwng the years 2015-
2026 was conducted vwa the Web of Scwence Core Collectwon. The search utwlwzed keywords wncludwng 
("chwld*" OR "adolescent*" OR "youth" OR "pedwatrwc*" OR "hwgh school") AND ("concusswon" OR 
"mwld traumatwc brawn wnjury" OR "mTBI") AND ("sport*" OR "athlete*" OR "physwcal actwvwty"). To 
exclude studwes focused solely on the clwnwcal dwmenswon, the dataset was lwmwted to the categorwes of 
"Sport Scwences," "Psychology," "Psychology Applwed," and "Psychology Multwdwscwplwnary”. The fwnal 
dataset of 1,647 artwcles were analyzed uswng author cwtatwon analysws, keyword co-occurrence analysws, 
and temporal overlay vwsualwzatwon by uswng VOSvwewer (v.1.6.20). Results wndwcate a broadenwng of 
thematwc emphasws from bwomechanwcal assessments toward an wntegrated bwopsychosocwal framework 
that emphaswses mental health, sleep, and actwve multwdwscwplwnary rehabwlwtatwon wn youth concusswon 
management.. Terms wncludwng "mental health," "sleep," "anxwety," and "depresswon" were lwnked to the 
most recent average publwcatwon years (APY≥2022), accordwng to the temporal overlay vwsualwsatwon. 
Author cwtatwon analysws shows that the lwterature ws shaped around fwgures such as Michael Mccrea 
(3894), Steven P. Broglwo (3176), Grant L. Iverson (2724), and Kathryn Schnewder (2518), whwle at the 
country level, the USA (31044) and Canada (8688) are the leaders wn cwtatwons. These results reflect an 
emergwng emphasws wn the lwterature on complementwng tradwtwonal 'return-to-play' protocols wwth 
neurocognwtwve monwtorwng and psychosocwal support wn pedwatrwc concusswon management. 

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



 

  51 

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 fwve 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. Broglwo with 61 and Anthony Kontos with 61 publications.  
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When collaboratwon strength was assessed using Total Link Strength (TLS), which reflects the overall 
extent of an author’s collaborative relationships, Michael Mccrea occupied the hwghest total lwnk 
strength wn the network with a TLS of 207. David Howell and Steven P. Broglwo 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. 

 

 

 

 

 

 

 

 

 

 

Figure 1: Author co-authorshtp 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 analysws wncluded 107 connected authors and wdentwfwed seven major clusters. 
According to these criteria, Michael Mccrea with 3894 citations, Steven P. Broglwo with 3176 citations, 
Grant L. Iverson with 2724 citations, and Kathryn Schnewder with 2518 citations were found to be the 
most cwted authors in the concussion literature wn the dataset. 
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Figure 2: Author cttatton 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 publwshed at least fwve studwes 
and receive at least 50 citations an analysis was carried out in this context of 19 connected countrwes. 
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 lwnk 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. Swngular and 
plural forms of keywords were examwned and standardwzed wnto a unwfwed form uswng a thesaurus fwle. 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 “mwld traumatwc brawn wnjury” (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-cwtatwon analysws was conducted to examwne the wntellectual structure of the concusswon 
lwterature on chwld and adolescent athletes. With a minimum of 50 citations, 103 cwted 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 VVsualVzatVon 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. 
Broglwo 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 publwcatwons from January 1, 2015, to Aprwl 7, 2026; 
therefore, the data for 2026 represented only a partwal publwcatwon year. In addwtwon, 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 
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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 (Koçak 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. 
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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 (Yıldırım & Şimşek, 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 Kabakçı 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 
Session SEL Domain Learning Objective Activity 
1 Self-awareness Developing self-respect and respect 

for others; practicing self-control Icebreaker and team-building activities 

2 Self-awareness Building mutual trust and generating 
logical solutions to problems Icebreaker and team-building activities 

3 Self-awareness Enhancing self-control and problem-
solving skills 

Creating a dance sequence based on one’s 
cultural/geographical background 

4 Self-management Managing emotions and setting 
personal goals 

Developing a dance sequence based on one’s 
cultural/geographical background 

5 Self-management Regulating emotions related to 
success and failure Designing an individual practice routine 

6 Responsible 
decision-making 

Developing self-motivation, self-
confidence, and responsibility Creating original dance movements 

7 Responsible 
decision-making 

Improving problem-solving and 
evaluating decision outcomes Teaching learned dance movements to peers 

8 Relationship skills Building and maintaining positive 
relationships Learning dance steps collaboratively 

9 Relationship skills Enhancing collaboration, active 
listening, and conflict resolution Creating a group choreography 

10 Social awareness Recognizing diversity and fostering 
creativity and expression 

Presenting culturally inspired dance 
movements 

11 Social awareness Developing empathy and 
collaborative skills 

Teaching culturally inspired dance 
movements to peers 
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Session SEL Domain Learning Objective Activity 
12 Social awareness Strengthening collaboration and self-

expression Creating a final group choreography 
Note. The program was designed following SEL competencies and structured progressively from 
individual awareness to social interaction and collaboration. 

 

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 × 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 (η²) 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 Group Pre-test 
M (SD) 

Post-test 
M (SD) 

Adj. 
Mean 

F 
(1,69) p η² Cohen’s 

d 

Problem-solving 
Experimental 3.08 

(0.32) 
3.31 
(0.35) 3.31 

0.080 0.778 0.001 0.68 
Control 2.98 

(0.44) 
3.08 
(0.33) 3.08 

Self-esteem-
related skills 

Experimental 3.14 
(0.35) 

3.28 
(0.36) 3.28 

0.564 0.455 0.008 0.33 Control 3.11 
(0.46) 

3.16 
(0.37) 3.16 

Stress 
management 
skills 

Experimental 3.09 
(0.35) 

3.29 
(0.27) 3.30 

1.079 0.302 0.015 1.05 Control 3.15 
(0.42) 

3.00 
(0.28) 3.01 

Relationship 
skills 

Experimental 3.36 
(0.33) 

3.40 
(0.26) 3.40 

3.822 0.055 0.052 0.93 Control 3.28 
(0.47) 

3.13 
(0.32) 3.13 

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. 

 
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. 

 
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 (I² = 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 
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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 (Yenğin, 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 
search. In Turkish, the terms “Physical Activity”, “smartphone”, “phone”, and “psychology” were used 
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 = ln(OR) × (√3 / π)), then converted to the distribution of the d value 
(r = d / √(d² + 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 
 

 

 
 

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 (r) Sample (n) Country Physical 
Activity Scale 

Smartphone 
Addiction 
Scale 

1. Ding (2021) -0,445 1801 China Physical 
Activity 

MPATS 

2. Barot (2023) -0,805 106 India IPAQ Smartphone 
Scale 

3. Gong (2023) -0,300 643 China Physical 
Activity 

Smartphone 
Scale 

4. Tong (2023) -0,664 4621 China Physical 
Activity 

MPATS 

5. Ke (2024) -0,124 608 China Physical 
Activity 

MPATS 

6. Qin (2025) -0,130 527 China IPAQ-SF Smartphone 
Scale 

7. Zhu (2024) -0,101 4670 China Physical 
Activity 

MPATS 

8. Ding (2025) -0,293 1392 China Physical 
Activity 

MPATS 

9. Musaoğlu 
(2023) 

-0,209 400 Turkey IPAQ-SF Smartphone 
Scale 

10. Tanır 
(2021) 

-0,258 236 Turkey IPAQ-SF Smartphone 
Scale 

11. Haripriya 
(2019) 

-0,335 113 India IPAQ-SF Smartphone 
Scale 

12. Başkan 
(2021) 

-0,063 140 Turkey IPAQ-SF Smartphone 
Scale 

13. Guo (2022) -0,158 1433 China Physical 
Activity 

MPATS 

14. Li (2021) -0,235 2077 China Physical 
Exercise 

Self-rating 
Questionnaire 

15. Numanoğlu 
(2022) 

-0,112 288 Turkey IPAQ-SF Smartphone 
Scale 

16. Kim (2022) -0,200  53.534 Korea Physical 
Exercise 

KYRBS 

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

Intercept 
  

Estimate       se   Z     p CI Lower 
Bound 

CI Upper 
Bound 

 -0.306   0.0672 -4.56  <.001 -0.438 -0.175 

Heterogeneity 
  
Tau   Tau²     I²          H²       df     Q                 

 0.264 
0.0695 
(SE= 
0.0263) 

  
99.34%     150.556    15.000    1834.079     

 
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; I² = 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. 
 

 
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. 
 
 
 
 
 

 
 

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. 
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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 (I² = 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 
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INTRODUCTION  
 
According to data from the Ministry of Health, 22.5% of children in Türkiye 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 (İlbak 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 (Yılmaz, 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 (Büyüköztürk, 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 İnönü 
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 (Koçak et al., 2002; Kinnunen & Lewis, 2013; Sofo & Asola, 2016; Yılmaz, 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. 



 

  88 

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 (Çelik, 2000). 
According to Yılmaz (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 (Tavşancıl, 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 (Altunışık 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 (χ²(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 (Yaşlıoğlu, 2017; Streiner, 1994). The total explained variance 
is presented in Table 1. 

Table 1: Total Variance Explained 

Component 
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 
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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. 

 
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 
get tired.  0.744 

I do not want to participate in physical education classes because I do not want to 
sweat.  0.763 

I do not want to participate in physical education classes because I do not want to 
get injured or sick.  0.764 

I do not want to participate in physical education classes because I feel 
embarrassed.  0.748 

I do not want to participate in physical education classes because I do not want to 
change my clothes.  0.663 

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 
with my friends.  0.707 

I do not want to participate in physical education classes because my friends do 
not include me.  0.743 
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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 

χ² df χ²/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 χ²/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). 

 
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). 
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Table 4: Item Analysis Results 
Item 
No Items Standardized 

Factor Loadings 
Standard 
Error 

1. I do not want to participate in physical education classes 
because I do not want to get tired.  0.721 0.072 

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

3. I do not want to participate in physical education classes 
because I do not want to get injured or sick.  0.752 0.088 

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

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

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 physical education classes 
because I do not get along with my friends.  0.660 0.055 

10. I do not want to participate in physical education classes 
because my friends do not include me.  0.685 0.063 

 
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 & Şeşen, 2011; Şimşek, 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; Yaşlıoğlu, 
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 (Yılmaz, 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 (I² = 97.91% for internet; I² = 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 
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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 DesVgn  
Thws study wnvestwgated the effect of physwcal actwvwty on gamwng addwctwon and wnternet addwctwon, as 
well as the dwmenswon and dwrectwon of the relatwonshwp, uswng a correlatwon-based meta-analysws method. 
Correlatwon meta-analysws awms to calculate the overall level of relatwonshwp between varwables by 
combwnwng Pearson correlatwon coeffwcwents obtawned from dwfferent studwes (Borenstewn et al., 2009). 
Thws correlatwon-based meta-analysws wncluded studwes examwnwng the relatwonshwp between physwcal 
actwvwty and gamwng addwctwon and wnternet addwctwon. 

Data CollectVon Process 
To fwnd relevant studwes wn the lwterature, searches were conducted wn Google Scholar, PubMed, and Web 
of Scwence databases. Both Turkwsh and Englwsh keywords were used durwng the search. In Turkwsh, the 
terms “Physwcal Actwvwty”, “Gamwng Addwctwon”, and “Internet Addwctwon” were used together, whwle wn 
Englwsh, the keywords “physwcal actwvwty”, “Gamwng Addwctwon”, and “Internet Addwctwon” were used 
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concurrently. The examwned studwes were also checked for duplwcates. Swxteen studwes (9 for wnternet 
addwctwon and 7 for gamwng addwctwon) were wncluded wn the meta-analysws, meetwng the followwng 
crwterwa: quantwtatwvely examwnwng the relatwonshwp between physwcal actwvwty and gamwng and wnternet 
addwctwon; provwdwng Pearson correlatwon coeffwcwent (r) reports or statwstwcally swgnwfwcant data (OR) from 
whwch r can be calculated; and bewng publwshed wn peer-revwewed journals. The method used wn thws study 
ws correlatwon meta-analysws, whwch relwes on Pearson correlatwon coeffwcwent (r) values to wndwcate the 
magnwtude and dwrectwon of the relatwonshwp between the varwables examwned. In the meta-analysws, 
Fwsher's z-transform was applwed to approxwmate the normal dwstrwbutwon of correlatwon coeffwcwents and 
stabwlwze thewr varwances. Thws transformatwon reduces potentwal bwas wn cases where correlatwon values 
have extremes, ensurwng relwable calculatwon of the mean correlatwon (Welz et al., 2020). One study (Lw, 
2021) presented the odds ratwo (OR) values obtawned from logwstwc regresswon analysws as a measure of 
relatwonshwp. Inwtwally, the OR value was converted to Cohen's d value (d = ln(OR) × (√3 / π)) uswng the 
formula, and then the d value was converted to the correlatwon coeffwcwent (r) (r = d / √(d² + 4)). The 
analyses were conducted uswng a random effects model. In the study, the I² statwstwc and τ² varwance value 
were also calculated to determwne heterogenewty. The results were obtawned uswng the “MAJOR” plugwn 
wn Jamovw (verswon 2.6.44) software. 

Data CollectVon Tools 

FVgure 1. PRISMA flowchart of the meta-analysts study selectton process (adapted from 
PRISMA 2020, Page et al., 2021). 
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Table 1. Charactertsttcs of the studtes tncluded tn the meta-analysts. 

 

Study CorrelatOon 
(r) 

Sample 
(n) 

Country PhysOcal 
ActOvOty 
Scale 

AddOctOon Scale AddOctOon 
Type 

1. Alagöz 
(2022) 

-0,025 409 Turkey CBPAQ Internet 
Addnctnon Test 

INTERNET 

2. Xu & Tang 
(2024) 

-0,290 1081 Chnna PARS-3 CIAS-R INTERNET 

3. Lnu (2024) -0,124 1607 Chnna PAQ-based 
measure 

Internet 
Addnctnon Scale 

INTERNET 

4. Ln (2021) -0,110 1454 Chnna Physncal 
Exercnse 
duratnon 

Internet 
Addnctnon Test 

INTERNET 

5. Lnu (2025) -0,260 807 Chnna Physncal 
Exercnse 
Scale 

Internet 
Addnctnon Scale 

INTERNET 

6. Koçak & 
Uyaroğlu 
(2021) 

-0,715 140 Turkey IPAQ Internet 
Addnctnon Test 

INTERNET 

7. Gülteknn 
(2025) 

-0,173 792 Turkey IPAQ_SF Internet 
Addnctnon Scale 

INTERNET 

8. Dursun 
(2024) 

-0,022 211 Turkey IPAQ_SF Internet 
Addnctnon Scale 

INTERNET 

9. Du & 
Zhang (2022) 

-0,250 855 Chnna Physncal 
Actnvnty 
Level 

CIAS-R INTERNET 

10. Alagöz 
(2022) 

-0,050 409 Turkey CBPAQ GASFA GAMING 

11. Wong et 
al. (2024) 

-0,090 283 Chnna GODIN IGD GAMING 

12. Hazar 
(2017) 

-0,350 330 Turkey CBPAQ Dngntal Game 
Addnctnon Scale 

GAMING 

13. Gülteknn 
(2021) 

-0,182 583 Turkey CBPAQ Dngntal Game 
Addnctnon Scale 

GAMING 

14. Havadar 
(2025) 

-0,112 404 Turkey FAYÖ Dngntal Game 
Addnctnon Scale 

GAMING 

15. Cnhan 
(2024) 

-0,002 916 Turkey IPAQ_SF Dngntal Game 
Addnctnon Scale 

GAMING 

16. Karaaslan 
(2023) 

-0,659 99 Turkey IPAQ Dngntal Game 
Addnctnon Scale 

GAMING 
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RESULTS 

Table 2. Results of the random effects model tn the meta-analysts of phystcal acttvtty and 
tnternet addtctton. 

Intercept 
  

EstVmate       se   Z     p CI Lower 
Bound 

CI Upper 
Bound 

 -0.237   0.0833 -2.84  0.004 -0.400 -0.073 

HeterogeneVty 
  

Tau   Tau²     I²          H²       df    Q                 

 0.245 
0.0602 
(SE= 
0.0312) 

  
97.91%     47.869    8.000    122.693     

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, 
I² = 97.91%). 

Figure 2. Forest plot based on the meta-analysis results of internet addiction. 

 
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. 

 

FVgure 3. Funnel plot graph of the meta-analysts of tnternet addtctton. 

 

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 regresswon test (p = 0.086) and Begg 
test (p = 0.761) show that publwcatwon bwas ws not statwstwcally swgnwfwcant. 
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Table 3. Results of the random effects model tn the meta-analysts of phystcal acttvtty and 
gamtng addtctton. 

Intercept 
  

EstOmate se Z p CI Lower 
Bound 

CI Upper 
Bound 

 -0.218 0.0975 -2.24 0.025 -0.410 -0.027 

 

HeteregeneOty 
  

Tau   Tau²     I²          H² df Q 

 -0.251 
0.0631 
(SE= 
0.0384) 

%96.25 26.660 6.000 79.885 

 

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, I² = 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. 

 

 

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. 

 

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).  
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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 (I² = 97.91% for internet addiction; I² = 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 (Kocakuyarlıoğlu, 
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-analysws demonstrates a statwstwcally swgnwfwcant and wnverse relatwonshwp between 
physwcal actwvwty and wnternet and gamwng addwctwon. These results wndwcate that physwcal actwvwty can be 
conswdered an effectwve protectwve mechanwsm wn mwnwmwzwng and preventwng the rwsk of dwgwtal addwctwon. 
The swmwlar effect swzes calculated for wnternet and gamwng addwctwon suggest that physwcal actwvwty may 
have a regulatory functwon on the phenomenon of dwgwtal addwctwon wn general, rather than on a specwfwc 
type. However, the hwgh degree of heterogenewty found wn the analyses wndwcates that a cautwous approach 
should be taken wn wnterpretwng the fwndwngs.  
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In thws context, wt ws wmportant that future studwes delve deeper wnto potentwal moderatwng varwables such 
as age groups, cultural dynamwcs, and dwverswty wn measurement tools. The research results show that 
wmplementwng polwcwes that encourage physwcal actwvwty wn educatwonal wnstwtutwons and youth centers can 
be an effectwve supportwng mechanwsm wn the fwght agawnst dwgwtal addwctwon; however, experwmental and 
longwtudwnal studwes are needed wn the future to defwnwtwvely prove the cause-and-effect relatwonshwp 
between physwcal actwvwty and addwctwon. 
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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 2×2×4 factorial 
matrix. Seventy obese female undergraduates with Body Mass Index (BMI) ≥25.0 kg/m² 
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; η²=0.04) and the three-way interaction effect was not significant 
(F(2,57)=4.02; η²=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 
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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/m2 as obese, BMI between 25–29.9 Kg/m2 as overweight and BMI>40 
Kg/m2 as severe/ morbid obesity. As per Asian Indian guidelines, people are categorized as underweight 
(<18.5 kg/m2), normal or lean BMI (18.5–22.9 kg/m2), overweight (23.0 –24.9 kg/m2) and obese (≥25 
kg/m2) (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. 
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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. 
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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  

 
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. 
 

 
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 
Class 2 obesity 
Class 3 obesity 
Class 4 obesity 

15 
42 
12 
1 

21.4 
60.0 
17.1 
1.4 

25.0-30.0 
30.0-35.0 
35.0-40.0 
40.0-above 

Average 
Fatter than average 
Fat 
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. 
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Source Sum of 
Squares 

df Mean 
Square 

F Sig. Eta. 
Sq 

Corrected Model 
Main Effect: 
Treatment Group 
Age  
Class of obesity 
2-way Interactions: 
Treatment x Age 
Treatment x Class of obesity  
Age x Class of obesity  
3-way Interactions: 
Treatment x Age x Class of 
obesity  
Error  
Total 

1064212.460 
 

162351.731 
53042.107 
12818.434 

 

2985.717 
18174.501 
4178.094 

 

13674.049 
699501.825 

1773714.286 

13 
 

1 
1 
3 

 

1 
3 
2 

 

2 
57 
69 

81862.497 
 

162351.731 
53042.107 
4272.811 

 

2985.717 
6058.167 
2089.047 

 

6837.024 
12271.962 

30.691 
 

60.867 
19.886 
1.602 

 

1.119 
2.271 
.783 

 

2.563 

.000 
 

.000 

.000 

.189 
 

.291 

.081 

.458 
 

.079 

.600 
 

.186 

.069 

.018 
 

.004 

.025 

.006 
 

.019 

 

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, η² = .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 (η² = .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 (η² = .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 (η² = .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 (η² = .019). Therefore, the null 
hypothesis is not rejected. 
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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 

 

 
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 AI-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 AI-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, AI systems, VR/AR (Virtual/Augmented Reality), 
wearable devices, and online platforms can support observation, feedback, and practice in low-
stakes settings. AI 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 AI 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; Østerlie 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 



 

  122 

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). 



 

  123 

 
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). 

 
Note. PE = physical education; AI = artificial intelligence; VR = virtual reality; LMS = 
learning management system; MOOC = massive open online course. 
 
 



 

  125 

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), AI tools 
(generative chatbots, AI-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. 

 
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 AI-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 AI, 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 
 

 
 
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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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 2024–2025, reflecting post-
COVID-19 digital adoption and the release of generative AI tools. AI-based technologies and 
online platforms dominated, whereas VR and wearables were underrepresented, likely due to 
costs, technical challenges, and limited infrastructure (Østerlie 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. AI-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). AI-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 AI-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 AI 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 AI 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: 

1. Does participation in Yoga improve social inclusion among university students? 
2. Does Yoga reduce perceived social and cultural barriers among students? 
3. Is there a relationship between duration of Yoga practice and social connectedness? 
4. 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. 
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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: 



 

  134 

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: Demograph8c Character8st8cs of Part8c8pants (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 
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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 

 
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 



 

  139 

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 & Ateş, 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 (Özer, 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 24–59 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, α = 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. 
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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 
(n = 21) 

 

Height (cm) 21 150 171 160,19 5,68 
Age (years) 21 27 53 41 8,48 

 Remote HIFT  
 (n = 19) 

 

Height (cm) 19 157 172 164,11 4,62 

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 
HIFT Pre  

(Mean ± SD) 

Face-to-face 
HIFT Post 

(Mean ± SD) 
p 

Remote 
 HIFT Pre  

(Mean ± SD) 

Remote  
HIFT Post  

(Mean ± SD) 
p 

Body weight 
(kg) 

67.7 ± 11.11 65.4 ± 10.45 <0.001* 75.47 ± 15.22 71.51 ± 13.22 0.001* 

Body mass 
index (kg/m²) 

26.4 ± 4.67 25.5 ± 4.35 <0.001* 27.51 ± 5.58 26.45 ± 5.10 <0.001* 

Body fat (%) 31.61 ± 7.06 29.75 ± 7.47 <0.001* 33.28 ± 6.23 31.48 ± 6.40 0.001* 
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Fat mass (kg) 22.00 ± 7.99 20.40 ± 7.94 <0.001* 25.37 ± 9.31 23.52 ± 8.60 0.003* 

Arm muscle 
mass (kg) 

4.18 ± 0.47 4.05 ± 0.49    0.020* NS NS >0.05* 

 
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. 

 
 

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 VO₂ 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-

face HIFT 
Remote 
HIFT 

Between-group 
 p 

Interpretation 

 

 

 

 

 

 

Body 
Composition 

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 

Muscle mass ↔ ↔ 0.695 No difference 

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 

 

 

 

 

 

 

 

Physical 
Fitness 

Flexibility ↑ ↑ 0.935 Similar improvement 

Right handgrip 
strength 

↑ ↑ 0.946 Similar improvement 

Left handgrip 
strength 

↑ ↑ 0.394 Similar improvement 

Leg strength ↑ ↑↑ <0.001* Greater improvement in the 
remote HIFT group 

Back strength ↑ ↑↑ <0.001* Greater improvement in the 
remote HIFT group 

Sit-up performance ↑ ↑ 0.208 Similar improvement 

Push-up 
performance 

↑ ↑ 0.386 Similar improvement 

Queens College Step 
Test (VO₂max) 

↑ ↑ 0.481 Similar improvement 

Rockport Walk Test 
(VO₂max) 

↑ ↑ 0.636 Similar improvement 
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↑ = 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 (Çakar Saka & Çamlıgüney, 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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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 (Çakmak & 
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 (Çakmak & 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. 
 
Gönener and Dülgar (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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Kovács 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, Kovács 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: 

• were indexed in Web of Science or Scopus; 
• were published between January 1, 2016, and February 18, 2026; 
• were conducted within the fields of sport sciences or sport and exercise psychology; 
• focused directly on parental attitudes, involvement, or experiences in sport; 
• were original research articles published in English; and 
• were available in full text. 

Studies were excluded if they: 
• were published before January 1, 2016; 
• were not original research articles, such as reviews, book chapters, conference abstracts, or 

editorials; 
• were conducted outside the fields of sport sciences and sport and exercise psychology; 
• did not focus on parental attitudes, involvement, or experiences in sport; 
• were published in a language other than English; 
• were available only as abstracts; or 
• 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. 
 

 
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. 

 
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 
 

26 
 

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. 
 

 
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. 
 
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 
(Gönener & Dülgar, 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 
thematic focus Study Aim Key findings Proposed research 

questions 

Unsupportive 
parental 
behaviours 

Burke et al. 
(2023) 

To examine competitive 
female youth golfers’ 
perceptions of 
unsupportive parental 
behaviours. 

Participants reported emotional 
and physical ill-treatment, 
performance pressure, negative 
body language, comparisons with 
other athletes, and parental 
interference with coaches. These 
behaviours were perceived as 
unsupportive and emotionally 
harmful. 

• How do parents 
understand and explain 
their own unsupportive 
behaviours?  

• What situational and 
emotional triggers 
contribute to these 
behaviours?  

• How effective are parent-
focused emotion-
regulation and 
safeguarding 
interventions? 

Parental 
investment and 
sport 
commitment 

Knoester and 
Bjork (2025) 

To examine historical 
changes in parental 
involvement in youth 
sport and how 
involvement varies 
across generational, 
socioeconomic, and 
sport-related contexts. 

Parental involvement and 
investment in youth sport 
increased over time and were 
greater among families with 
higher socioeconomic status. 
Participation in school-based sport 
teams was associated with 
stronger youth sport commitment. 

• How does intensive 
parental investment 
affect family and 
parental well-being?  

• How do parent and child 
gender, sport type, 
sibling structure, and 
disability or special 
educational needs shape 
parental involvement? 

Parental support 
in gymnastics 

Nunomura 
and Oliveira 
(2013) 

To examine young 
gymnasts’ perceptions of 
parental attitudes and the 
role of parental support 
in their sporting careers. 

Gymnasts generally valued 
parental encouragement, 
emotional support, and financial 
assistance. However, excessive 
achievement expectations and 
concerns about education or injury 

• How effective are parent 
education programmes in 
improving young 
gymnasts’ motivation and 
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Primary 
thematic focus Study Aim Key findings Proposed research 

questions 
could be perceived as pressure and 
were associated with burnout or 
sport withdrawal. 

reducing stress and 
dropout?  

• How do perceptions of 
parental support vary 
across socioeconomic and 
cultural contexts?  

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

Parental 
involvement and 
basic 
psychological 
needs 

Felber 
Charbonneau 
and Camiré 
(2020) 

To examine parent–child 
perspectives on how 
parental involvement in 
sport influences athletes’ 
basic psychological 
needs. 

Parental involvement could both 
support and frustrate athletes’ 
autonomy, competence, and 
relatedness. Guidance during 
difficult situations and post-
competition support were 
perceived positively, whereas 
sideline interference and excessive 
attendance at training sessions 
were viewed negatively. 

• How do athlete gender 
and sport type shape 
perceptions of parental 
involvement?  

• Which forms and levels 
of parental involvement 
predict psychological 
need satisfaction or 
frustration? 

Financial 
investment, 
pressure, and 
enjoyment 

Dunn et al. 
(2016) 

To examine the 
relationships among 
family financial 
investment, perceived 
parental pressure, and 
children’s enjoyment 
and commitment in 
organised youth sport. 

Greater family financial 
investment was indirectly 
associated with lower sport 
enjoyment through increased 
perceived parental pressure. 
Perceived pressure was negatively 
associated with children’s 
enjoyment of sport. 

• How do financial 
investment, perceived 
pressure, enjoyment, 
and commitment change 
over time?  

• How do financial stress 
and non-financial costs, 
such as time away from 
work and home, 
influence children’s 
perceptions of parental 
pressure? 

Autonomy and 
boundaries in 
parental 
involvement 

Strandbu et al. 
(2019) 

To explore how young 
athletes experience and 
negotiate intensified 
parental involvement in 
organised youth sport. 

Participants valued parental 
support and guidance but wanted 
greater control over sport-related 
decisions and clearer boundaries 
around peer contexts. Sideline 
shouting and interference were 
viewed negatively, while having a 
parent as a coach was described as 
both challenging and potentially 
beneficial for family 
communication. 

• How closely do 
athletes’ and parents’ 
perceptions of parental 
involvement 
correspond?  

• What are the 
experiences of athletes 
receiving limited 
parental support?  

• How can parents 
provide support while 
respecting athletes’ 
autonomy and social 
boundaries? 

Reflective 
practice and 
parent–athlete 
communication 

Azimi and 
Tamminen 
(2022) 

To examine whether a 
six-week reflective-
practice intervention 
increased parents’ 
awareness of their 
communication and 
influenced parent–

Qualitative findings suggested that 
reflective practice encouraged 
parental self-evaluation, listening, 
and autonomy-supportive 
communication. However, 
quantitative measures showed no 
statistically significant pre–post 

• Which components of 
reflective-practice 
interventions are most 
effective?  
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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 

Primary 
thematic focus Study Aim Key findings Proposed research 

questions 
athlete communication 
behaviours. 

changes in parental support, 
pressure, parenting style, or 
communication quality. 

• Are these programmes 
effective in larger and 
more diverse samples?  

• What are the effects of 
involving athletes, 
coaches, and both 
parents in the 
intervention? 

Parental 
experiences in 
parasport 

Coates and 
Howe (2023) 

To explore parents’ 
experiences of 
facilitating their disabled 
children’s engagement 
in competitive parasport. 

Parents encountered structural 
barriers when seeking suitable 
clubs, coaches, and inclusive 
sporting environments. Some 
reduced or left employment or 
became coaches themselves, while 
sport participation and social 
support were perceived as 
beneficial for both children and 
parents. 

• How do barriers to sport 
participation vary across 
disability groups and 
sociocultural contexts?  

• How can clubs, coaches, 
governing bodies, and 
other stakeholders better 
support athletes and 
their families?  

• Which environmental 
factors facilitate or 
restrict participation in 
parasport? 

Parental 
expectations in 
fee-paying sport 
clubs 

McGlynn et 
al. (2026) 

To examine negative 
parental attitudes and 
behaviours in fee-paying 
youth sport clubs. 

The findings highlighted excessive 
emphasis on winning, immediate 
success, and playing time. High 
performance expectations were 
sometimes accompanied by 
inconsistent practical support, 
while parental behaviour ranged 
from excessive intervention to 
complete disengagement. 

• How do cultural and 
socioeconomic 
backgrounds shape 
parent–coach 
relationships and role 
expectations?  

• How do athletes, 
parents, and coaches 
differ in their 
perceptions of parental 
behaviour?  

• Which organisational 
practices can reduce 
unrealistic expectations 
and inappropriate 
parental involvement? 
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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 AI 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 AI-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 AI suggestions in relation to student learning 
histories, embodied game realities, institutional constraints, and pedagogical intentions. AI 
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 AI-supported curriculum work in embodied learning domains. 
It theorizes teacher authority over AI output as structured professional practice and identifies 
embodied game realities as a domain-specific limit of text-based AI. 
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 AI appears to offer relief from this burden. Teachers can ask AI systems to 
propose modified games, lesson sequences, rubrics, and reflection prompts. However, if AI 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: AI 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 AI 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 AI-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-AI curriculum work in embodied 
learning domains. Across these contributions, the analytic focus shifts from what AI generates 
to how teachers exercise authority over AI 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-AI curriculum work 
This study is grounded in teacher judgment research. Shulman's (1987) pedagogical content 
knowledge emphasizes transforming content for particular learners. Schön (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. AI-supported curriculum design brings these 
traditions into a new configuration because teachers respond not only to students and materials 
but also to dynamically generated AI interpretations and options. 

Human-AI complementarity research argues that AI 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 AI alone (Hutchins, 1995). In this study, AI's value is analyzed as epistemic 
scaffolding: it creates provisional objects for teacher judgment. 
Embodied learning and the limits of text-based AI 
Physical education sharpens the limits of text-based AI. 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 (Araújo et al., 2006; Chow et al., 2016; 
Renshaw & Chow, 2019). Thus, teacher calibration is not a secondary implementation step; it 
is the point where AI-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 
AI-generated interpretations and options. 

Professional noticing Attending to and interpreting student 
thinking or activity. 

Includes teacher verification and dispute of 
AI-synthesized interpretations. 

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

Pedagogical calibration Aligning AI suggestions with histories, 
embodied realities, constraints, and 
intentions. 

Names teacher authority to verify, modify, 
reject, or recontextualize AI curriculum 
possibilities. 

This positioning matters because the study does not treat AI output as a neutral 
resource. AI 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 AI; they test 
the fit between AI-generated possibilities and the lived conditions of instruction. 

Significance of the Study 

This study is significant because it shifts attention from whether AI can generate lesson plans 
to how teachers exercise professional judgment over AI-generated suggestions in embodied 
learning domains. It contributes the concept of pedagogical calibration as a way to understand 
teacher authority, AI 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 AI-generated curriculum suggestions when designing or 
improving game-based physical education units. 
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Figure 1. Dialogic prompt architecture of Manabi for PE. The design delays solution-giving until teachers verify 
AI 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 AI-teacher design episodes. The 
design deliberately distinguishes primary evidence from illustrative reconstruction so that the 
claims remain proportionate to the data. Original AI 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 

calibration practices, perceived 
affordances, and limits. 

Retrospective accounts; subject 
to recall and interviewer 
effects. 

Prompt artifact Yes Evidence of the delayed-
suggestion architecture and 
constraints placed on AI. 

Design intention, not proof of 
AI behavior in every episode. 

AI-teacher chat logs Not yet fully incorporated Future evidence of exact AI 
output and teacher response 
sequence. 

Current trace is reconstructed 
from interview, not raw log. 

Student logs / classroom 
artifacts 

Not yet fully incorporated Future evidence of what the AI 
synthesized and how 
participation changed. 

Current study does not measure 
student learning gains. 

Participants 
Participants were three Japanese physical education teachers who had experience using AI-
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 AI output - appeared across highly varied contexts, while also 
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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 design 
problem 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 AI 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 AI 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 AI-
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 AI suggestions, teacher judgments, and classroom 
implementation. Initial codes included log verification, intention clarification, adoption, 
modification, rejection, recontextualization, embodied mismatch, institutional constraint, 
invisible participation, and AI-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 
AI synthesized fragmented learning histories as hypotheses for teacher verification 
Teachers valued AI 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 AI 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 AI 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 AI 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 AI 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 AI 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 AI-
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 

that matched the badminton 
teacher's intention. 

Expertise fit: the teacher 
recognized a useful option 
quickly. 

Smooth adoption may depend 
on prior expertise. 

Modification Teacher A combined AI 
suggestions with class reality. 

Class fit: suggestions had to fit 
skill, fear, and participation. 

Hidden assumptions can 
miscalibrate design. 

Rejection Teacher C rejected the two-
court game because the school 
had only two courts. 

Institutional fit: space, time, 
and lesson flow mattered. 

Plausible options may be 
infeasible. 

Recontextualization Teacher C turned relationship 
mapping into a one-play 
analysis task. 

Representational fit: the option 
made participation visible. 

Representation can create new 
access demands. 
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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 AI chat log and is included to illustrate how calibration patterns emerged within 
a design sequence, rather than to evaluate AI 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. 
AI prompt What situation must occur in the game for that judgment to 

emerge? 
AI 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 AI 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. 
AI-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 AI-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. 
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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 AI can support teachers to how teachers act upon 
AI 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 AI output. It differs from professional noticing because teachers notice, verify, and 
sometimes dispute AI'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 AI is not a breakdown of the tool; it is part of human-AI 
curriculum work. 

 

 
Embodied limits, inclusion, and generalizability 
The findings identify an uncomfortable truth for AI in embodied education. AI 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 AI 
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, 
AI 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 AI-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 AI-supported curriculum design 
Design principle Implication 
Preserve contextual purity while allowing deliberate cross-
domain synthesis. 

Let teachers scope logs by unit, game form, class, and time period 
unless they intentionally request cross-unit synthesis. 
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Design principle Implication 
Build delayed suggestion into the architecture. Require teacher verification of AI 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 AI-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 AI improved student learning or 
curriculum quality. A journal version should incorporate anonymized AI 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 AI-supported curriculum design should not be framed as a 
question of whether AI can generate better lesson plans. The more important question is how 
teachers verify, modify, reject, and recontextualize AI 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 AI output is made accountable to the embodied realities of teaching 
and learning. Pedagogical calibration therefore defines a crucial dimension of AI-era teacher 
education: AI 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 (AI). 
Traditionally, the study of human movement relied on manual observation and standardized 
prescriptions; however, the emergence of AI 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 AI should be used to how to use 
this tool. AI in education refers to technologies that enhance teaching, learning, and 
administrative processes, including adaptive systems that personalize content to individual 
needs (Achieving the Dream AI 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 AI to enhance performance while ensuring they 
possess the AI literacy, the foundational skills to evaluate and use AI 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 AI 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 AI, and many fear a "nightmare scenario" 
where students use AI 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 AI-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" AI hallucinations (Ellucian, 2026; Li et al., 2026; 
SHRM, 2026). These collective fears emphasize that successful AI 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 AI empowers 
stakeholders in movement-based fields and elsewhere to overcome traditional barriers of 
workload, personalization, and diagnostic accuracy. 
 

METHODS 
To evaluate the impact of AI 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 AI 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 AI tools like GPT-4 (Huang & Wang, 2025). Teacher preparation 
programs have integrated Kolb’s Experiential Learning Cycle into AI literacy projects, guiding 
preservice teachers through phases of concrete experience, reflective observation, abstract 
conceptualization, and active experimentation with AI tools (Johnson, 2026; Row Lazzarini, 
2026). 
Assessing the strategic use of specialized AI 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 AI and Otter.AI 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 
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Notion AI, 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 AI 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 AI "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 AI integration significantly diminishes operational and instructional 
barriers: 

• Workload Efficiency: AI 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 AI for lesson planning reported cutting their 
preparation time by approximately 31% (Baxter, 2024, as cited in Huang & Wang, 
2025). 

• Enhanced Learning Outcomes: Students in AI-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 AI feedback (Jafarli et al., 2026). 

• Precision Diagnostics: AI excels at information-intensive tasks such as identifying 
subtle movement anomalies. For example, AI 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 AI functions best as a 
"teammate" rather than a replacement (Huang & Wang, 2025). While AI 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 AI tools based on their practical applications in 
education and the workplace, highlighting the specific barriers they help stakeholders 
overcome. 
 

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

Tool(s) Primary Use Cases Barriers Overcome 

Rewind AI or 
Otter.AI 

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: AI 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 AI-powered 
research tools designed to scan and 
synthesize academic literature. 
They help users identify claims, 
evaluate evidence-based 
arguments, and locate sources that 
generative AI 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 AI-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 AI 

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

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. 
 
Improves efficiency and accessibility of 
academic content organization 

Canva Magic 
Studio or 
SlideSpeak 

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

Resource & Time Constraints: They 
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.  

  

NotebookLM 

Big-Picture Synthesis & 
Technical Deconstruction: Users 
load specific source collections into 
NotebookLM to deconstruct 
technical language, query sources 
for a "big picture" view, and 
generate mind maps that link back 
to specific passages with citations. 

Metacognitive Laziness & Skill 
Erosion: Unlike general chatbots, 
NotebookLM encourages "human-in-
the-loop" engagement, requiring users 
to provide the context (their own 
sources). This overcomes the risk of 
cognitive offloading by forcing a closer, 
evidence-based interaction with the 
material. This also reduces 
hallucinations that can occur when 
using AI. 
 
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.AI, significantly 
mitigates faculty burnout by reducing administrative burdens; research indicates that AI-
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 AI as a "thinking partner" to overcome the blank-page problem, 
while building the metacognitive skills necessary to add unique value beyond the AI's output 



 

  180 

(Jafarli et al., 2026; Row Lazzarini, 2026). Every outcome produced from AI 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 AI 
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 AI handles analytical speed and 
content curation, human instructors remain the primary providers of embodied demonstration 
and emotional support (Achieving the Dream AI for All Task Force, 2025; Huang & Wang, 
2025). 
 

DISCUSSION 
The strategic deployment of these specialized AI tools creates a comprehensive support 
ecosystem that addresses the distinct needs of educators, students, and professionals while 
maintaining human agency. Tools such as Rewind AI and Otter.AI 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 AI-generated 
"hallucinations". 
Centralizing institutional intelligence through Notion AI 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 AI 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. 
AI 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. 

• Limitations: Current AI 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 AI-
driven engagement in physical spaces like gymnasiums (Jafarli et al., 2026). 

• 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). 

• Future Considerations: Institutional leadership must prioritize AI 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 AI uses 
independent metacognitive thought or leads to "cognitive offloading" and skill erosion 
over time (Alubthane, 2026). 

The deployment of AI 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 AI-generated claims against trusted databases. There is a risk of cognitive 
offloading or "metacognitive laziness," where users outsource critical analysis to AI, leading 
to the erosion of independent problem-solving skills. This lack of engagement can result in 
"idea standardization," where reliance on AI-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 AI integration. 
Institutional security is frequently compromised by "Shadow AI," 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 AI detection software remains 



 

  182 

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 AI 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 AI models as a top 
concern. Ultimately, future frameworks must emphasize that AI 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 AI leadership roles to 
coordinate these efforts across governance, operations, and pedagogy. 
Conclusion 
AI offers an unprecedented opportunity to transform the move from "data to movement" by 
amplifying human expertise rather than replacing it. By strategically integrating AI into 
governance, operations, and pedagogy, institutions can foster "AI agility", the ability to grow 
alongside the technology. The successful integration of AI in movement-based fields depends 
on maintaining the "human touch", leadership, empathy, and professional judgment, while 
leveraging AI’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 
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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’İz” 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 (Büyüköztürk, 
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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’İz” 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 Türküm (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 
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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 
Having a Relative With Special Needs 
(Prior) Yes 50 33.3 

 No 100 66.7 
Prior Sports Activity With Individuals 
With Special Needs 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 3.950 <.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 2.911 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’İz” 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. 
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