The Official Journal of the International Society for
Comparative Physical Education and Sport

>

ERNATIONAL

 SPORTS STUDIES

REVIEW

A Thematic Review of Motivation and Self-Regulation
in Physical Education and the Effects on Students’
Psychological Well-being

Xihang Miao?; Saeid MotevalliZ; Rui Song3; Nadia Samsudin®
1School of Marxism, Harbin University, Harbi, China; 2Department of
Psychology, Faculty of Social Sciences and Liberal Arts, UCSI University, Kuala
Lumpur, Malaysia; 3Shandong Sport University, Jinan, Shandong, China;
“Department of Education, Faculty of Social Sciences and Liberal Arts, UCSI
University, Kuala Lumpur, Malaysia

Abstract

There is increasing interest in the association between psychological
well-being, motivation, physical literacy, self-regulation, and physical
education. While the impact of each of these variables on students’ health
is well established, a comprehensive review of their interconnections has
been limited. A thematic literature review was conducted using Web of
Science, ScienceDirect, PubMed, and Google Scholar, searching for
English-language studies published from 2020 to 2024. The keywords
were ‘“self-regulation”, “motivation”, “physical education”, and
“psychological well-being”. After selection, 82 peer-reviewed articles
and relevant books were included from different cultural contexts, using
longitudinal, cross-sectional, and survey-based designs. The findings
were integrated using a thematic synthesis approach. The review
highlights the significance of self-regulation in enhancing physical
performance, stress management, attention control, and positive
attitudes towards exercise, which are related to psychological well-being
and academic success. Motivation, particularly students’ motivation, has
been identified as a key factor in the development of physical literacy and
long-term physical activity engagement. These constructs co-occurred
and mutually reinforced one another across studies, with self-regulation
and motivation jointly predicting both physical and psychological
performance outcomes and indicators of psychological well-being.
Improving self-regulation and motivation in physical education could
contribute to better psychological well-being and physical literacy
among students. These findings have important implications for the
development of evidence-based educational programs, educational
strategies, and educational policies to promote resilience, lifelong
physical activity, and balanced student development.
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The complex interplay among psychological well-being and physical education in the
university student experience is a notable, yet insufficiently synthesised, field of study. A
comprehensive understanding of this interaction is essential for enhancing holistic health
approaches. Psychological well-being, which includes subjective happiness, life satisfaction,
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and strong mental and emotional health, is essential for both individual and community
prosperity (Abdullahi et al., 2021; Dhanabhakyam & Sarath, 2023). Although therapies aimed
at enhancing well-being, including stress reduction methods and the development of self-
awareness, creativity, and emotional intelligence, are gaining traction (Coventry, 2023; Kumar,
2021), a thorough comprehension of the fundamental processes is still lacking. This requires a
transdisciplinary approach, acknowledging the crucial role of psychological well-being in
enhancing individual resilience and social advancement (Mead et al., 2021).

Despite its complexity, the connection between self-regulation, psychological well-being,
and physical education is becoming clearer. According to numerous studies, self-regulation
plays a mediating role in the relationship between physical activity and enhanced cognitive and
physical fitness. This means that people who are good at controlling their behaviour are more
likely to reap the benefits of exercise (Bai et al., 2021; Gea-Garcia et al., 2020). Physical
literacy has additionally been identified as a moderating variable in the association between
physical activity and self-esteem in participants (She et al., 2023), specifying that physical and
cognitive competencies interact in shaping physical activity engagement. Erturan et al. (2020)
and Blain et al. (2020) are two studies that highlight the importance of self-efficacy and self-
regulation in encouraging physical education and leisure-time physical activity. Taken together,
these findings suggest that self-efficacy and emotional intelligence mediate the relationship
between physical exercise and subjective well-being, such that individuals with higher
regulatory and appraisal capacities report greater psychological benefits from exercise.

A significant gap remains in comprehending the mediating functions of self-regulation and
motivation within this intricate interaction. While recent reviews have explored physical
activity and well-being in general (Lubans et al., 2016; Mead et al., 2021), they have not
specifically investigated the collaborative mediating roles of self-regulation and motivation
within the context of physical education, nor have they concentrated on university-aged
individuals across varied cultural environments. This study is characterised by its simultaneous
integrative focus on these two mechanisms, its limitation to the 2020-2024 timeframe to
represent post-pandemic educational reality, and its incorporation of works from many national
contexts. Although the impact of self-regulation on the correlation between physical exercise
and cognitive/physical fitness is well-documented (Rodriguez et al., 2022), and its extensive
effects on well-being and academic engagement are acknowledged, the intricate processes of
its influence necessitate more clarification. Likewise, the significant influence of motivation
on behaviour and performance, especially in physical education, is an issue that warrants more
investigation (Moroz & Shtepa, 2021). Although the individual importance of these
characteristics is recognised, their interactive mediating roles within the broader context of
psychological well-being and physical education have not been fully integrated in prior
reviews.

This review synthesises evidence from 82 peer-reviewed studies published between 2020
and 2024 to construct an integrative thematic framework elucidating how self-regulation and
motivation jointly mediate the relationship between psychological well-being and physical
education among university students. Rather than offering a formal conceptual model in the
conventional sense, this framework aims to organise existing findings thematically around two
central mediating pathways —self-regulatory and motivational orientations and map their
combined influence on psychological and physical outcomes. It emphasises how motivation
and self-regulation mediate the relationship between physical education and psychological
well-being by critically analysing 99 studies published between 2020 and 2024.

In contrast to prior thematic reviews that examine these constructs in isolation (Zivanovi¢
et al., 2021), the current study adopts a holistic lens to demonstrate their interdependence and
combined explanatory value. This is specifically relevant considering the known influence of
the educational environment on student physical activity engagement (Leo et al., 2022; Wang
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et al., 2022), and the significant deficiency of studies investigating the mediating roles of self-
regulation and motivation in this context. The study intends to address a significant research
gap, providing essential insights for the development of tailored treatments and educational
practices that enhance overall well-being and physical performance among China's expanding
student demographic.

Methods and Materials

This review adopted a structured narrative and thematic approach to identify and synthesise
relevant literature on physical education, motivation, self-regulation and psychological well-
being among university students. It does not make any claim to the standards of a systematic
review and does not follow PRISMA guidelines, instead prioritising breadth of conceptual
coverage and theoretical coherence over exhaustive search completeness.

Search Strategy

A literature search was performed in four databases (Web of Science (WOS), ScienceDirect,
PubMed and Google Scholar) from January to May 2024. The Boolean search string used was:
(“self-regulation” OR “self-regulation”) AND (“motivation”) AND (“physical education”)
AND (“psychological well-being” OR “psychological wellbeing”). In Google Scholar, there is
no limit on exportable results, so the searches were limited to the first 200 records, according
to relevance, evaluated with the same criteria used in the other databases.

Inclusion and Exclusion Criteria

Sources were included if they (1) were published between 2020 and 2024; (2) were written in
English and published in peer-reviewed journals; (3) investigated the role of motivation and/or
self-regulation in physical education contexts; and (4) presented findings on the psychological
well-being of university students as the target population. Sources were excluded if they were
not published in English, were conference abstracts or failed to include physical education and
psychological well-being as central constructs. Book chapters or encyclopaedia entries that
offered a fundamental theoretical grounding to the key constructs considered in this review
were selectively included.

Selection and Evaluation

The selection process was conducted in two stages. The first phase consisted of screening the
titles and abstracts of all 317 retrieved records against the inclusion and exclusion criteria. In
the second phase, full texts of potentially relevant sources were read and appraised for
relevance and methodological clarity. Sources were evaluated based on clarity of research
design, adequacy of sample description, and relevance of reported outcomes to review
questions. At this stage, sources that did not sufficiently address the relevant constructs or that
did not report transparently were excluded.

Following this process, 82 references were identified and cited in this review; 76 peer-
reviewed journal articles, four books or book chapters, one dissertation retained for its
theoretical contribution, and one encyclopaedia chapter. Of these, 73 references (89.0%) were
published between 2020 and 2024, indicating a contemporary and current literature base.

Review Questions for Guidance

The thematic analysis of the included literature was guided by three questions: (1) What is the
effect of physical education and physical literacy on students’ psychological well-being? (2)
How does motivation influence the impact of physical education on psychological well-being?
(3) How does self-regulation influence the impact of physical education and psychological
well-being?
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Thematic Analysis

Findings were synthesised using a thematic approach following the framework developed by
Thomas and Harden (2008) including three phases: (1) coding of key findings from each
included source; (2) grouping of initial codes into descriptive themes based on conceptual
similarity and recurrence across sources; and (3) development of analytical themes that
addressed the review questions beyond the content of individual studies. Initial coding was
carried out by the first author and then reviewed by a second reviewer. Themes were discussed
and refined until a consensus was reached, guided by their frequency in the literature and their
theoretical fit with self-regulation, motivation, physical literacy, and psychological well-being.

Discussion
Physical education and students’ psychological well-being

Psychological well-being among university students

Psychological well-being is a multifaceted concept that includes happiness, life satisfaction,
and mental and emotional health (Dhanabhakyam & Sarath, 2023). It is regulated by
physiological and socio-psychological features and is vital for individual and community
health (Abdullahi et al., 2021). Strategies to enhance psychological well-being, including stress
reduction, emotional intelligence, and self-awareness development, are gaining traction
(Kumar, 2021; Shyu, 2019), although the specific mechanisms by which physical education
facilitates these results are not well comprehended. This gap prompts the current review to
concentrate on the mediating functions of self-regulation and motivation.

Among university students specifically, research identifies several predictors of
psychological well-being, including spiritual well-being and stress (Leung & Pong, 2021;
Motevalli et al., 2022; Yusof et al., 2019), mindfulness-based interventions (Seppild et al.,
2020), personality traits such as agreeableness and conscientiousness (Osamika et al., 2021),
as well as factors like learning styles and perceived social isolation (Liu et al., 2021; Morales-
Rodriguez et al., 2020). These findings collectively highlight the multifaceted nature of student
well-being and justify the examination of physical education in conjunction with motivational
and self-regulatory processes.

A significant number of the studies featured in this review were carried out in Chinese
university contexts, highlighting both the extensive recent research output from China and the
specific challenges encountered by Chinese university students, such as elevated academic
expectations, competitive atmospheres, and swift societal transformations. The contextual
circumstances render the Chinese university population significant for analysing the
relationship among physical education, self-regulation, motivation, and psychological well-
being. Recent research conducted at Chinese institutions has underscored this significance:
Yang et al. (2024) discovered a correlation between physical literacy and health-related quality
of life among medical students at Shanxi Medical University, with physical exercise and
subjective well-being acting as mediators. Kan et al. (2024) similarly established a favourable
correlation between physical literacy, physical exercise, and psychological well-being among
Chinese university students, highlighting the significance of physical education in fostering
psychological resilience. These findings support the broader argument that structured physical
education programs can effectively enhance student mental health, especially in high-stress
academic settings.

Physical Literacy and Well-being

Physical literacy includes the movement skills, confidence, motivation, and knowledge
essential for promoting lifelong engagement in physical activity (Dudley et al., 2019; Killough
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etal., 2020; Roetert et al., 2018). Although health promotion policy emphasises its significance,
the lack of a universally accepted definition hinders the creation of integrated programs (Bailey,
2020). Nevertheless, standardised assessment instruments, including the Physical Literacy
Knowledge Questionnaire, are being formulated to bridge this gap (Longmuir et al., 2018).

A recent study has highlighted the importance of physical literacy in improving overall
well-being, particularly among children and adolescents. Britton et al. (2023) and Blain et al.
(2020) reported positive associations between physical literacy and well-being. In addition,
Blain et al. (2020) found that higher levels of physical literacy were associated with greater
participation in physical education and leisure-time physical activity. Urbano-Mairena et al.'s
(2023) bibliometric study supports these findings by indicating a substantial relationship
between physical literacy and health outcomes. Yi et al. (2020) dives into the complexities of
physical literacy, discovering gender discrepancies and mitigating factors that influence
children's physical literacy skills. Furthermore, Ahmad et al. (2020) and Roetert et al. (2019)
emphasises the need for a multifaceted approach to literacy, including health literacy, in
promoting overall well-being and physical exercise. Their findings highlight the significance
of communicating a consistent message to improve health outcomes and build a culture of
physical activity among people of all ages. These findings highlight the importance of physical
literacy in promoting overall well-being and the need for coordinated efforts to include physical
literacy in educational and health promotion strategies.

Although the beneficial correlation between physical literacy and student well-being is
widely acknowledged, a significant gap remains in our comprehension of the fundamental
causative mechanisms. A multitude of research utilises correlational designs, complicating the
differentiation of causation and effect, while neglecting the impact of confounding variables.
The specific elements of physical literacy—movement skills, knowledge, or confidence—that
most profoundly influence well-being are ambiguous, obstructing the creation of successful
tailored treatments. The absence of longitudinal research constrains our comprehension of the
enduring impacts of physical literacy on well-being. A more sophisticated strategy is required,
integrating varied approaches and improved measurement instruments to address these
significant constraints. The reciprocal link between physical literacy and other well-being
criteria requires more research to identify the most effective techniques for promoting positive
and lasting effects.

Physical Education and psychological well-being

Physical education is a multifaceted educational domain that promotes physical activity, sports,
and exercise and is central to holistic individuals’ development (Zivanovi¢ et al., 2021). Its
benefits encompass not just physical health but also cognitive function, academic performance,
and psychological well-being (Bailey et al., 2013; Salian & Kumar, 2022). Moreover, physical
education significantly contributes to alleviating mental strain and stress (Burlui & Moisescu,
2021), and there is an increasing acknowledgement of the necessity to modernise curricula to
maintain student involvement (Liu, 2020; Tison et al., 2020).

Numerous studies have looked at the relationship between physical education and
psychological well-being, with consistent favourable results. According to Pifieiro-Cossio et al.
(2021) and Sun et al. (2024), physical education can improve psychological well-being,
especially through health education and sports participation. Du and Liu (2022) emphasises the
importance of physical activity in improving psychological well-being, especially during the
transition to college. Furthermore, Erturan-Ilker (2014) and Nopiyanto et al. (2022) provide a
more nuanced viewpoint, emphasising the importance of meeting fundamental psychological
requirements and motivating rules within the context of physical education in developing
psychological well-being. Physical education and psychological well-being lay the
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groundwork for understanding motivation and its critical role in increasing physical activity,
improving physical literacy, and determining educational results (see Figure 1).

Despite the frequent reporting of a positive link between physical education (PE) and
psychological well-being, the current literature has numerous significant limitations. A
multitude of research utilises cross-sectional designs, which exclude conclusive findings
regarding causation and insufficiently address the role of confounding variables. The precise
components of physical education—activity types, intensity, duration, or social context—that
most successfully enhance psychological well-being are generally unspecified, hindering the
development of evidence-based, focused programs. Moreover, the long-term implications of
physical education engagement on psychological well-being are frequently underexplored,
constraining our comprehension of enduring repercussions. A more comprehensive research
agenda is necessary, integrating longitudinal studies, varied techniques, and improved
assessment instruments to address these critical gaps and fully harness the promise of physical
education to increase student mental health. The intricate relationship between physical
education, other elements of school life, and wider societal surroundings requires additional
examination to comprehensively understand its varied impact on psychological well-being.
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Input/context Mediating processes Outcomes
Physical education Motivation . .
* Subtitle: Activity, sports, exercise; « Subtitle: Intrinsic & extrinsic; . Psychologlcal \»\.’E]l-b.Elllg
v o * Subtitle: Happiness, life satisfaction, mental health
Lo autonomy support » Citation: Dhanabhakyam & Sarath, 2023
« Citation: Zivanovic¢ et al., 2021 » Citation: Ryan & Deci, 2020 ’ ¥ ’

Physical literacy

v ; : Self-regulation Physical & cognitive gains
» Subtitle: Movement skills, confidence, : : : ; :
- » Subtitle: Stress reduction, emotional » Subtitle: Academic performance, reduced stress
motivation, knowledge ! : i : : :
DI & 55, POTeE Rl hit intelligence * Citation: Bailey et al., 2013; Burlui & Moisescu,
’ Y iy ’ g » Citation: Kumar, 2021; Shyu, 2019 2021
et al., 2020
University context Personal factors
* Subtitle: Academic pressure, social « Subtitle: Mindfulness, personality, Lifelong engagement
change spiritual well-being « Subtitle: Physical activity participation, resilience
= Citation: Yang et al., 2024; Kan et al., « Citation: Seppala et al., 2020; Osamika « Citation: Britton et al., 2023; Blain et al., 2020
2024 etal., 2021
Key research limitations
Cross-sectional designs Unspecified PE components Lack of longitudinal data
« Subtitle: Cannot confirm causation « Subtitle: Activity type, intensity, « Subtitle: Long-term PE effects
» Citation: Pifieiro-Cossio et al., 2021 duration unclear underexplored

Figure 1. Physical education and psychological well-being.

Note: Adapted from Zivanovié et al. (2021); Dhanabhakyam & Sarath (2023); Bailey et al. (2013); Ryan & Deci (2020); Kumar (2021); Britton et al. (2023); Yang et al.
(2024).
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Role of motivation in physical education and psychological well-being

Motivation refers to the initiation, direction, intensity, and persistence of behaviour (Doérnyei,
2018; Ryan & Deci, 2000; Sulaiman et al., 2021), a construct recognised as dynamic and
multifaceted, varying across developmental stages, environments, and tasks (Wright et al.,
2019). According to Self-Determination Theory (Ryan & Deci, 2020), motivation encompasses
both the intrinsic forms driven by internal goals and satisfaction and extrinsic forms, driven by
external incentives or demands. In the context of education, motivation is essential for
sustained learning and can be influenced by factors such as self-efficacy, goal orientation, and
task difficulty (Salajegheh & Hoseinyshavoun, 2018). In physical education, motivation is a
crucial factor influencing students' engagement, physical activity levels, and long-term well-
being, rendering it a significant theme in this analysis.

Several studies have underlined the importance of motivation in physical activity, physical
literacy, and education. Van Doren et al. (2021) and Leo et al. (2022) discovered that students'
opinions of their physical education instructors' motivational style significantly impacted their
motivation and physical activity levels. Hutmacher et al. (2020) and Kalajas-Tilga et al. (2020)
emphasised the importance of autonomy support and intrinsic motivation in physical education,
with the former demonstrating a positive impact on out-of-school physical activity and the
latter identifying intrinsic motivation as a significant predictor of daily physical activity. Choi
et al. (2021) and Rojo-Ramos et al. (2022) both highlighted the beneficial impacts of certain
educational interventions, such as sport education, on physical literacy, motivation, and
physical activity levels. These studies collectively indicate that when physical education
programs emphasise skill development and collaborative learning, student motivation rises,
hence enhancing both in-school engagement and physical activity outside of school
environments. Motivation is crucial for the advancement of physical literacy; increased
motivation cultivates a more favourable attitude towards physical activity, prompting students
to develop skills that facilitate lifetime engagement in exercise (Choi et al., 2021). It is essential
to recognise that motivational effects are contingent upon context and may be influenced by
teaching methods, social dynamics inside the classroom, and cultural influences. Pereira et al.
(2021) and Baena-Extremera et al. (2021) presented practical applications and insights from
self-determination theory and neuroeducation, respectively, to improve motivation and
physical activity in physical education. These findings pave the way for understanding how
self-regulation, as a complementary construct, interacts with desire to influence behaviour and
accomplishment in a variety of circumstances.

Motivation has a significant role in psychological outcomes, especially in educational
contexts, where it profoundly affects students' mental health and academic achievement. Perez-
Ordas et al. (2022) assert that intrinsic motivation, derived from personal interest and
enjoyment in activities, correlates with improved psychological well-being. Their study
suggests that genuinely driven students are more inclined to engage profoundly in learning
experiences, resulting in enhanced emotional regulation and resilience. This inherent
motivation not only cultivates a constructive learning atmosphere but also enhances life
satisfaction and general mental well-being. Within the realm of physical education, this
differentiation is notably pertinent: intrinsic motivation forecasts enduring participation in
physical activities and psychological wellness, whereas extrinsic motivation, though effective
in the short term, is less consistently linked to long-term results (Perez-Ordas et al., 2022).

Evidence from Chinese educational settings further corroborates these tendencies. Zheng
et al. (2023) discovered that motivation significantly impacts both physical activity levels and
reported well-being among Chinese adolescents during physical education. Specifically, higher
motivation was linked to increased enjoyment of physical activities, which was positively
correlated with adolescents' overall well-being, indicating that motivationally enriched
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physical education environments can significantly improve both physical engagement and
psychological outcomes (see Figure 2).

While motivation clearly influences the association between physical education and well-
being (Papaioannou & Krommidas, 2021; Perez-Ordas et al., 2022), the unique and interactive
effects of intrinsic and extrinsic motivation on psychological well-being require further
research. Innovative pedagogical methods, including cross-disciplinary integration in physical
education (Gobbi et al., 2020), show potential but need to be assessed in broader and more
varied contexts. Qualitative methodologies, for example, could provide deeper insights into
students' motivated experiences, enhancing the mostly quantitative database.
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Motivation type PE environment Outcomes

Intrinsic motivation
« Subtitle: Interest, enjoyment, autonomy
» Citation: Ryan & Deci, 2020;
Perez-Ordas et al., 2022

« Citation: Van Doren et al., 2021; Leo et « Citation: Perez-Ordas et al., 2022;

Teaching style Psychological well-being
» Subtitle: Autonomy support, feedback « Subtitle: Resilience, life satisfaction
al., 2022 Zheng et al., 2023

A AT Skill development Physical activity
Extrinsic motivation . . . .
: « Subtitle: Collaborative, sport education = Subtitle: In-school & out-of-school
* Subtitle: Rewards, external demands e ; o P
sEhatanroa & el 505 » Citation: Choi et al., 2021; « Citation: Kalajas-Tilga et al., 2020;
i > Rojo-Ramos et al., 2022 Hutmacher et al., 2020
‘ Social & cultural context Physical literacy
L * Subtitle: Peers, culture, class dynamics = Subtitle: Lifelong exercise engagement
—| . Citation: Hutmacher et al., 2020; « Citation: Choi et al., 2021;
Zheng et al., 2023 Rojo-Ramos et al., 2022
Long-term effect Short-term effect Research gap
Intrinsic — sustained gains Extrinsic — limited transfer Intera-cl(:;\'r: :.ffe{ft;of n.mtlvatml‘;ltypes
* Citation: Perez-Ordas et al., 2022 + Citation: Ryan & Deci, 2020 Gl
Krommidas, 2021

Figure 2. The role of motivation in physical education and psychological well-being.

Note: Adapted from Ryan & Deci (2020); Perez-Ordas et al. (2022); Zheng et al. (2023); Choi et al. (2021); Kalajas-Tilga et al. (2020); Van Doren et al. (2021); Leo et al.
(2022).
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The role of self-regulation in physical education and psychological well-being

Self-regulation is the process by which individuals actively monitor, control, and regulate their
thoughts, emotions, and behaviours to achieve desired goals and outcomes (Boekaerts et al.,
1999; Zimmerman, 2000, 2008). This process encompasses cognitive, emotional, and
behavioural strategies including goal-setting, planning, progress monitoring, self-reflection,
and adaptive adjustment as well as avoiding distractions, deferring gratification, and
persevering in the face of obstacles or disappointments. Generally, these capacities make self-
regulation an important predictor of adaptive functioning across academic, social, and
psychological domains (Boekaerts et al., 1999; Zimmerman, 2008).

Self-regulation is a multidimensional construct that is essential to human functioning
across a range of domains. In educational contexts, promoting self-regulation enhances
children's academic performance and psychological health (Merritt et al., 2022), with its
theoretical underpinnings derived from the synthesis of social psychology, personality
psychology, and cognitive neuroscience (Inzlicht et al., 2021). In physical and athletic contexts,
self-regulation influences training, competition, and recovery: effective recovery self-
regulation necessitates individuals to recognise the disparity between their current and desired
states and to implement cognitive, emotional, and behavioural strategies to bridge this gap,
thereby improving long-term health and athletic performance (Balk & Englert, 2020).
Kermarrec et al. (2022) discovered that self-regulation significantly enhances learning
processes in physical education, augmenting students' abilities to establish goals, track progress,
and modify strategies, which results in improved performance and increased engagement in
physical activities. These findings establish self-regulation as not only an academic skill but
also a fundamental competency for physical and psychological well-being across various
contexts.

Evidence consistently associates self-regulation with favourable academic performance
and well-being results throughout various educational levels. In early childhood, self-
regulation correlates with academic preparedness and prosocial behaviour (Savina, 2021). In
teenagers, psychological and academic subjective well-being are intricately linked to self-
regulatory abilities, with educators significantly influencing the development of students' self-
efficacy and self-regulation skills (Gokteke & Ocak, 2024). Rodriguez et al. (2022) correlated
self-regulation with student happiness and school engagement at the university level, whereas
Steh and Sari¢ (2020) evidenced that fostering self-regulated learning processes enhances
meaningful and effective learning in higher education. Nieva and Prudente (2022) discovered
that academic achievement did not moderate the association between online self-regulated
learning and well-being, indicating that self-regulation provides a direct psychological
advantage irrespective of performance results. These findings collectively highlight the
necessity of further investigation into the function of self-regulation in physical education and
physical literacy.

In the context of physical education, self-regulation is shaped by multiple factors,
including teacher learning support and the motivational climate of the classroom (Laxdal,
2020), as well as the cognitive and metacognitive strategies employed by physical education
instructors (Liu et al., 2020). Structured interventions targeting self-regulated learning, such as
dedicated self-regulation teaching units, have demonstrated improvements in students’ physical
performance calibration, goal accomplishment, and attributions patterns (Kolovelonis et al.,
2022). Beyond the classroom, research indicates that self-regulation plays a crucial mediating
role in the association between physical activity and cognitive school readiness in preschool-
age children (Bai et al., 2021). Specifically, moderate-to-vigorous physical activity (MVPA)
was positively correlated with self-regulation and cognitive school readiness scores, with self-
regulation partially mediating the association between MVPA and cognitive school readiness -
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indicating both direct and indirect pathways through which physical activity supports early
cognitive development. Collectively, these findings underscore the imperative of developing
physical education treatments that specifically aim to enhance self-regulatory abilities to
improve both physical and cognitive outcomes.

A converging body of studies has indicated significant links between self-regulation,
physical literacy, and psychological well-being. Bai et al. (2021) and Gea-Garcia et al. (2020)
found that self-regulation mediates the association between physical exercise and cognitive
school readiness, while also improving students’ time management and goal-setting
capabilities. Furthermore, effective self-regulation boosts fitness levels by promoting regular
participation in physical activities, so creating a positive feedback loop that supports both
physical and cognitive achievement. She et al. (2023) elucidated that physical literacy mediates
the correlation between self-esteem and participation in physical activity: by enhancing
individuals' confidence and competence in movement, physical literacy fosters continued
engagement in exercise, subsequently improving self-esteem and overall well-being. These
findings underscore the importance of including physical literacy development into educational
curriculum as a means to enhance both self-regulatory capacity and psychological well-being.

Erturan et al. (2020) and Blain et al. (2020) underscored the complementary roles of self-
efficacy and self-regulation in enhancing leisure-time physical activity and engagement in
physical education. Enhanced self-efficacy cultivates individuals' confidence in their capacity
to participate in physical activities, whereas proficient self-regulation allows them to establish
objectives, track advancement, and surmount challenges. Collectively, these constructs
significantly improve participation rates and motivation in both recreational and formal
educational contexts, supporting the case of targeted interventions that develop both capacities
in students. Building on this, Vasilopoulos and Ellefson (2021) and Wang et al. (2022)
demonstrated positive associations between physical activity, self-regulation, and emotional
regulation, as well as the mediating role of self-efficacy and emotional intelligence in the
relationship between physical exercise and subjective well-being. These findings collectively
highlight the complex, mutually reinforcing links among self-regulation, physical education,
and psychological well-being.

Several recent studies have investigated these linkages among Chinese university students,
a demographic marked by unique academic constraints and an increasing state focus on
physical education reform. Yang et al. (2024) discovered at Shanxi Medical University that
physical literacy had a positive correlation with health-related quality of life among medical
students, with physical exercise and subjective well-being acting as mediators.

In a separate study of 798 university students in Chongqing, Zhang et al. (2022) found that
higher physical fitness was correlated with higher physical activity and physical literacy, which
in turn predicted improved psychological well-being. Furthermore, Zhong (2024) found that
students intrinsically motivated to participate in physical activities reported higher levels of
personal development and general well-being, suggesting that physical education programs
which cultivate intrinsic motivation may yield substantial psychological benefits. Collectively,
these studies illustrate that the pathway from physical education and psychological well-being
in Chinese university students functions through various mechanisms—physical literacy,
fitness, and intrinsic motivation—reinforcing the need for comprehensive program design that
addresses all three.

Additional evidence substantiates the mediating function of self-regulation in this area.
Leo et al. (2022) identified that a need-supportive teaching environment in physical education
correlated with enhanced student intentions for physical activity, whereas Aleksovska-
Velickovska et al. (2019) established that self-determined regulation of exercise behaviour
forecasted elevated physical activity levels. Wang et al. (2022) and Shang and Xie (2021)
further confirmed positive correlations between physical exercise and subjective well-being,
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with the latter identifying body image and self-esteem as mediating variables. Despite this
increasing evidence, the mediating roles of self-regulation and motivation in the association
between physical education and well-being remain inadequately comprehended. In particular,
existing research rarely distinguishes between the independent and interactive effects of these
two dimensions, resulting in an inadequate specification of the mechanisms by which they
influence psychological consequences. Further research utilising robust methodologies — such
as mediation and moderation analyses — is essential to elucidate how self-regulation and
various forms of motivation (intrinsic versus extrinsic) collectively impact the association
between physical education participation and psychological well-being. This paper proposes a
conceptual framework that incorporates the suggested variables in physical education and
psychological well-being, while also considering the mediating roles of self-regulation and
motivation (see Figure 3).

Conclusion

This study examined the intricate relationship between physical literacy, physical education,
and psychological well-being, focusing on three primary research issues. The results illuminate
the beneficial impacts of physical literacy and physical education on students' psychological
well-being (RQ1), elucidating the crucial influence of motivation in fostering participation in
physical education and improving psychological well-being (RQ2). The study investigated the
mediating effects of self-regulation and motivation on the link between physical education and
psychological well-being (RQ3), highlighting the significant interaction of these elements in
fostering beneficial results. The research offers a refined comprehension of the interrelation
between physical exercise, psychological aspects, and well-being, guiding the creation of more
effective treatments for holistic student development.
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Figure 3. Proposed conceptual mediating roles of self-regulation and motivation in physical education and psychological well-being
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Table S1. Thomas and Harden (2008) Thematic Coding — Motivation, Self-Regulation, Physical Education,
and Psychological Well-Being

Theme 1: Physical Education, Physical Literacy, and Psychological Well-Being

1a. Psychological well-being among university students

Happiness, life
satisfaction, and
mental health as core
components of well-
being

Stress, spiritual well-
being, and
personality traits
predict student well-
being

Chinese university
students face elevated
academic pressure
and social change
Physical literacy
correlates with
health-related quality
of life in medical
students

Multidimensional nature of
psychological well-being

Individual predictors of
university student well-being

Contextual constraints on
student well-being in China

Physical literacy as a
mediator of well-being in
high-stress contexts

1b. Physical literacy and well-being

Movement skills,
confidence,
motivation, and
knowledge define
physical literacy
Physical literacy
positively linked to
well-being and
leisure-time activity
participation

Gender differences
and mitigating factors
shape physical
literacy development
Lack of universal
definition hinders
integrated program
development
Correlational designs
limit causal
conclusions about
physical literacy and
well-being

Physical literacy as a
multidimensional construct

Physical literacy predicts
well-being and activity
engagement

Variability in physical
literacy acquisition

Definitional and
methodological gaps in
physical literacy research

Research design limitations
in physical literacy studies

Ic. Physical education and psychological well-being

PE improves
psychological well-
being through sports
participation and
health education

PE alleviates mental
strain and contributes
to stress reduction
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Direct positive effects of PE
on psychological outcomes

PE as a stress-reduction tool

Physical education supports
holistic well-being through
multiple psychological
pathways

Physical education supports
holistic well-being through
multiple psychological
pathways

Physical education supports
holistic well-being through
multiple psychological
pathways

Physical education supports
holistic well-being through
multiple psychological
pathways

Physical literacy is a
foundational pathway
linking PE participation to
long-term well-being

Physical literacy is a
foundational pathway
linking PE participation to
long-term well-being

Physical literacy is a
foundational pathway
linking PE participation to
long-term well-being
Physical literacy is a
foundational pathway
linking PE participation to
long-term well-being
Physical literacy is a
foundational pathway
linking PE participation to
long-term well-being

Structured PE programs
produce consistent
psychological benefits,
though mechanisms remain
underspecified

Structured PE programs
produce consistent
psychological benefits,
though mechanisms remain
underspecified

Dhanabhakyam &
Sarath (2023);
Abdullahi et al. (2021)

Leung & Pong (2021);
Osamika et al. (2021);
Seppili et al. (2020)

Yang et al. (2024); Kan
et al. (2024)

Yang et al. (2024); Kan
et al. (2024)

Dudley et al. (2019);
Killough et al. (2020);
Roetert et al. (2018)

Britton et al. (2023);
Blain et al. (2020)

Yi et al. (2020)

Bailey (2020);
Longmuir et al. (2018)

Urbano-Mairena et al.
(2023)

Pineiro-Cossio et al.
(2021); Sun et al.
(2024)

Burlui & Moisescu
(2021); Du & Liu
(2022)
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Meeting basic
psychological needs
in PE fosters well-
being

Cross-sectional
designs dominate;
causal conclusions
are limited

Specific PE
components
(intensity, duration,
context) remain
underspecified

Psychological need
satisfaction as a PE
mechanism

Methodological limitations
of PE and well-being
research

Lack of specificity about
effective PE components

Structured PE programs
produce consistent
psychological benefits,
though mechanisms remain
underspecified

Structured PE programs
produce consistent
psychological benefits,
though mechanisms remain
underspecified

Structured PE programs
produce consistent
psychological benefits,
though mechanisms remain
underspecified

Erturan-Ilker (2014);
Nopiyanto et al. (2022)

Pineiro-Cossio et al.
(2021)

Liu (2020); Tison et al.
(2020)

Theme 2: Motivation as a Mediating Mechanism in Physical Education and Well-Being
2a. Nature and types of motivation in PE

Motivation is
dynamic,
multifaceted, and
varies across contexts
and developmental
stages

Intrinsic motivation
driven by internal
goals; extrinsic by
external incentives

Self-efficacy, goal
orientation, and task
difficulty influence
motivation in
education

Motivation as a context-
dependent construct

Intrinsic vs. extrinsic
motivation in PE (SDT)

Cognitive antecedents of
motivation

Motivation mediates the
relationship between PE and
psychological well-being,
with intrinsic motivation
producing the most
sustained effects

Motivation mediates the
relationship between PE and
psychological well-being,
with intrinsic motivation
producing the most
sustained effects

Motivation mediates the
relationship between PE and
psychological well-being,
with intrinsic motivation
producing the most
sustained effects

2b. Motivational influences on physical activity and physical literacy

Teacher motivational
style significantly
impacts student
motivation and PA
levels

Autonomy support
and intrinsic
motivation predict
out-of-school
physical activity

Sport education and
collaborative PE
interventions increase
motivation and
physical literacy

SDT and
neuroeducation-based
approaches improve
motivation and PA in
PE

Teacher behaviour as a
motivational
determinant

Autonomy support as a
driver of PA beyond school

Pedagogical interventions
that enhance motivation

Theory-based motivational
interventions in PE
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Motivation mediates the
relationship between PE and
psychological well-being,
with intrinsic motivation
producing the most
sustained effects

Motivation mediates the
relationship between PE and
psychological well-being,
with intrinsic motivation
producing the most
sustained effects

Motivation mediates the
relationship between PE and
psychological well-being,
with intrinsic motivation
producing the most
sustained effects

Motivation mediates the
relationship between PE and
psychological well-being,
with intrinsic motivation
producing the most
sustained effects

Ryan & Deci (2020);
Dérnyei (2018)

Ryan & Deci (2020);
Ryan & Deci (2000)

Salajegheh &
Hoseinyshavoun
(2018)

Van Doren et al.
(2021); Leo et al.
(2022)

Hutmacher et al.
(2020); Kalajas-Tilga
etal. (2020)

Choi et al. (2021);
Rojo-Ramos et al.
(2022)

Pereira et al. (2021);
Baena-Extremera et al.
(2021)

149



2c. Motivation and psychological outcomes

Intrinsic motivation
correlates with
emotional regulation,
resilience, and life
satisfaction

Higher motivation
linked to enjoyment
of PA and overall
well-being in Chinese
adolescents

Intrinsic motivation
predicts long-term
PA and well-being;
extrinsic is effective
short-term only

Interactive effects of
intrinsic and extrinsic
motivation on well-
being remain
underexplored

Intrinsic motivation predicts
psychological well-being

Motivation, enjoyment, and
well-being in Chinese PE
contexts

Differential long-term
effects of intrinsic vs.
extrinsic motivation

Research gap: interactive
motivational effects

Motivation mediates the
relationship between PE and
psychological well-being,
with intrinsic motivation
producing the most
sustained effects

Motivation mediates the
relationship between PE and
psychological well-being,
with intrinsic motivation
producing the most
sustained effects

Motivation mediates the
relationship between PE and
psychological well-being,
with intrinsic motivation
producing the most
sustained effects

Motivation mediates the
relationship between PE and
psychological well-being,
with intrinsic motivation
producing the most
sustained effects

Miao et al., (2026)

Perez-Ordas et al.
(2022)

Zheng et al. (2023)

Perez-Ordas et al.
(2022); Papaioannou &
Krommidas (2021)

Gobbi et al. (2020)

Theme 3: Self-Regulation as a Mediating Mechanism Between Physical Education and Well-Being
3a. Nature and dimensions of self-regulation

Self-regulation
involves monitoring
and controlling
thoughts, emotions,
and behaviours
towards goals
Self-regulation draws
on social psychology,
personality
psychology, and
cognitive
neuroscience
Self-regulation
influences training,
competition, and
recovery in athletic
contexts

Self-regulation as a goal-
directed, multi-strategy
process

Multidisciplinary theoretical
foundations of self-
regulation

Self-regulation in sport and
physical performance

3b. Self-regulation across educational levels

Self-regulation
correlates with
academic readiness
and prosocial
behaviour in early
childhood
Self-regulatory
abilities linked to
academic and
psychological well-
being in adolescents
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Developmental role of self-
regulation in early education

Self-regulation predicts
adolescent academic and
psychological outcomes

Self-regulation bridges PE
participation and
psychological well-being
through cognitive,
emotional, and behavioural
pathways

Self-regulation bridges PE
participation and
psychological well-being
through cognitive,
emotional, and behavioural
pathways

Self-regulation bridges PE
participation and
psychological well-being
through cognitive,
emotional, and behavioural
pathways

Self-regulation bridges PE
participation and
psychological well-being
through cognitive,
emotional, and behavioural
pathways

Self-regulation bridges PE
participation and
psychological well-being
through cognitive,
emotional, and behavioural
pathways

Zimmerman (2000,
2008); Boekaerts et al.
(1999)

Inzlicht et al. (2021)

Balk & Englert (2020)

Savina (2021)

Gokteke & Ocak
(2024)
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Self-regulation
correlates with
university student
happiness and school
engagement

Self-regulation
provides direct
psychological benefit
regardless of
academic
performance

Self-regulation as a predictor
of university student well-
being

Self-regulation's
independent effect on well-
being

3c. Self-regulation in the PE context

Teacher support and
motivational climate
shape self-regulation
in PE

Self-regulation
teaching units
improve PE
performance
calibration and goal
attainment
Kermarrec et al.
found SR enhances
goal-setting, progress
tracking, and strategy
use in PE

MVPA positively
correlated with self-
regulation and
cognitive school
readiness in
preschoolers

PE environment as an
antecedent of self-regulation

Structured SR interventions
improve PE outcomes

SR as an active learning tool
in PE

Physical activity — self-
regulation — cognitive
readiness pathway

Self-regulation bridges PE
participation and
psychological well-being
through cognitive,
emotional, and behavioural
pathways

Self-regulation bridges PE
participation and
psychological well-being
through cognitive,
emotional, and behavioural
pathways

Self-regulation bridges PE
participation and
psychological well-being
through cognitive,
emotional, and behavioural
pathways

Self-regulation bridges PE
participation and
psychological well-being
through cognitive,
emotional, and behavioural
pathways

Self-regulation bridges PE
participation and
psychological well-being
through cognitive,
emotional, and behavioural
pathways

Self-regulation bridges PE
participation and
psychological well-being
through cognitive,
emotional, and behavioural
pathways

3d. Self-regulation, physical literacy, and well-being interactions

Self-regulation
mediates the link
between physical
exercise and
cognitive school
readiness

Physical literacy
mediates the
relationship between
self-esteem and PA
participation

Self-efficacy and SR
jointly enhance
leisure-time PA and
PE engagement

Physical exercise —
self-
efficacy/emotional
intelligence —

SR as mediator: PA —
cognitive outcomes

Physical literacy as
mediator: self-esteem — PA
engagement

Self-efficacy and SR as
complementary regulatory
mechanisms

Emotional intelligence as
mediator between PE and
well-being
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Self-regulation and physical
literacy jointly mediate the
pathway from PE to
psychological well-being,
creating a positive feedback
loop

Self-regulation and physical
literacy jointly mediate the
pathway from PE to
psychological well-being,
creating a positive feedback
loop

Self-regulation and physical
literacy jointly mediate the
pathway from PE to
psychological well-being,
creating a positive feedback
loop

Self-regulation and physical
literacy jointly mediate the
pathway from PE to
psychological well-being,

I}odriguvez et al. (2022);
Steh & Sari¢ (2020)

Nieva & Prudente
(2022)

Laxdal (2020); Liu et
al. (2020)

Kolovelonis et al.
(2022)

Kermarrec et al. (2022)

Bai et al. (2021)

Bai et al. (2021); Gea-
Garcia et al. (2020)

She et al. (2023)

Erturan et al. (2020);
Blain et al. (2020)

Vasilopoulos &
Ellefson (2021); Wang
et al. (2022)
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subjective well-being
pathway confirmed
Body image and self-
esteem mediate
physical exercise and
well-being in Chinese
students

Physical literacy,
fitness, and intrinsic
motivation all
mediate PE and well-
being in Chinese
universities
Independent and
interactive effects of
SR and motivation on
well-being remain
underspecified

Body image and self-esteem
as mediating variables

Multiple mediating
pathways in Chinese
university PE research

Critical research gap: SR
and motivation interaction

creating a positive feedback
loop

Self-regulation and physical
literacy jointly mediate the
pathway from PE to
psychological well-being,
creating a positive feedback
loop

Self-regulation and physical
literacy jointly mediate the
pathway from PE to
psychological well-being,
creating a positive feedback
loop

Self-regulation and physical
literacy jointly mediate the
pathway from PE to
psychological well-being,
creating a positive feedback
loop

Miao et al., (2026)

Shang & Xie (2021);
Zhang et al. (2022)

Yang et al. (2024);
Zhong (2024)

Leo et al. (2022);
Aleksovska-
Velickovska et al.
(2019)

Note. Coding follows the three-phase Thomas and Harden (2008) framework: (1) initial codes derived from
individual source findings; (2) descriptive themes grouped by conceptual similarity; (3) analytical themes
addressing the review's guiding questions. Sources cited reflect those discussed within each coded finding.
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