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ABSTRACT

Background & objective: This systematic literature review aimed to critically examine and
synthesize existing empirical evidence on sport pedagogy approaches and their effects on motor skill
development and learning motivation in physical education (PE) settings across school-age and early
post-secondary populations.

Materials and methods: A systematic search was conducted across ERIC, SPORTDiscus, Web of
Science, and PubMed databases for peer-reviewed studies published between 2015 and 2024.
Studies were eligible if they employed experimental or quasi-experimental designs, reported
quantitative or mixed-methods outcomes, and examined at least one identifiable sport pedagogy
model. The PRISMA 2020 guidelines directed the selection and reporting process. Quality appraisal
used the PEDro scale and Mixed Methods Appraisal Tool (MMAT). A total of 63 studies meeting all
inclusion criteria were retained.

Results: The evidence strongly supports game-centred approaches (Teaching Games for
Understanding, Sport Education Model), constraints-led and ecological dynamics frameworks,
cooperative learning, and self-regulated leaming strategies as effective means of improving both
motor proficiency (effect sizes d = 0.41-0.92) and autonomous motivation (d = 0.48-0.89). Integrated
models combining tactical, social, and self-determination theory-aligned elements demonstrated the
most consistent outcomes across school levels and sport disciplines.

Conclusions: Sport pedagogy models that balance motor skill acquisition with motivational climate
creation are superior to traditional direct instruction in producing sustained learning outcomes.
Practitioners, curriculum designers, and policy-makers should prioritise evidence-based, student-
centred pedagogical models in physical education programming.

Keywords
sport pedagogy; motor skill learning; learning motivation; Teaching Games for Understanding;
constraints-led approach; Sport Education Model.
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INTRODUCTION

Global and Theoretical Context

frameworks have emerged, each offering distinct

Physical education (PE) occupies a unique position within
formal education systems worldwide, simultaneously tasked with
developing students' physical competence, health literacy, and
psychosocial well-being (Rudd et al., 2020). At the intersection
of these responsibilities lies the challenge of pedagogy: how
should teachers structure learning environments to maximise
motor skill acquisition while concurrently sustaining students'
infrinsic motivation to participate and learn? This tension
between technical skill development and motivational
engagement has driven decades of theoretical and applied
research in sport pedagogy (Andronikos et al., 2021; Rink,
2020).

Over the past three decades, the landscape of PE
pedagogy has shifted substantially. Traditional teacher-centred,
direct instruction approaches, which prioritise decontextualised
skill drilling and prescriptive feedback, have faced increasing
criticism for their limited effectiveness in promoting long-term
motor learning, transfer, and above all, sustained motivation
(Dyson et al., 2021; Williams & Hodges, 2023). In their place, a
range of student-centred, game-based, and ecological
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epistemological premises regarding how motor skills are learned
and how motivational states are cultivated.

Among the most extensively studied pedagogical
innovations is Teaching Games for Understanding (TGfU),
which situates skill development within the tactical demands of
modified games (Arias et al., 2020; Harvey et al., 2017).
Complementing this tradition, the Sport Education Model (SEM)
organises PE units around authentic sport season structures to
promote student ownership, competence, and belonging(Ferraz
et al., 2024). More recently, Ecological Dynamics (ED) and the
Constraints-Led Approach (CLA) have offered movement-
science grounded alternatives, conceptualising motor learning
as the adaptive coupling of the learner, task, and environment
(Chow et al., 2022; Stone et al., 2020). Concurrently,
psychological frameworks such as Self-Determination Theory
(SDT) and Achievement Goal Theory (AGT) have offered
powerful explanatory lenses for understanding how pedagogical
contexts shape student motivation (Deci & Ryan, 2000; Noetel
etal., 2023).

Despite the proliferation of these approaches, significant
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questions remain about their comparative effectiveness,
implementation fidelity, and transferability across educational
contexts. Practitioners are often confronted with competing
claims and insufficient synthesised evidence to guide curriculum
decisions. This systematic review is positioned to address these
gaps by consolidating the empirical literature and providing a
structured evidence base for future practice and policy.

Critical Examination of Existing Literature

Previous narrative and systematic reviews have made
significant  contributions to the field. (Rink, 2020)
comprehensively traced the historical evolution of PE pedagogy
models and concluded that no single model universally
outperforms others across all contexts and populations. Metzler
(2017) developed a model-based practice framework, arguing
that alignment between instructional models and intended
learning outcomes is the critical determinant of effectiveness.
Specifically with respect to game-centred approaches, reviewed
10 years of TGfU literature and identified consistent positive
effects on tactical cognition and game performance, while noting
methodological heterogeneity that limited meta-analytic
conclusions.

Within the motivation literature, (“Advances in Motivation in
Sport and Exercise,” 2012) systematically reviewed SDT-aligned
interventions in PE and found compelling evidence that need-
supportive teaching (supporting autonomy, competence, and
relatedness) was associated with increased intrinsic motivation,
identified regulation, and reduced amotivation.  further
established that mastery-oriented motivational climates were
significantly linked to positive adaptive outcomes, including
persistence and enjoyment(Brown et al., 2017). However, direct
comparisons between pedagogical models with respect to their
motivational properties have been less systematically examined.

With respect to motor skill development specifically,
Gallahue & Ozmun (2012) proposed a lifespan developmental
model emphasising the critical role of fundamental movement
skill (FMS) mastery in early years, while Roberts et al. (2018)
advanced an interactionist constraints model influencing
contemporary CLA. Despite robust theoretical foundations,
comprehensive syntheses integrating motor learning outcomes
with  motivational correlates under unified pedagogical
frameworks remain conspicuously absent in the literature.
Identification of Research Gaps

Despite the breadth of existing research, several critical
gaps persist. First, most prior systematic reviews have
examined either motor skill outcomes or motivational outcomes

MATERIALS FOR ANALYSIS

in isolation, rarely integrating both dimensions under a unified
analytical framework. Second, comparative analyses across
distinct pedagogical models are limited due to varying
operational definitions, assessment instruments, and participant
characteristics. Third, the vast majority of studies have
concentrated on primary and secondary school contexts in
Western, high-income countries, limiting the generalisability of
findings to diverse cultural and resource settings. Fourth,
implementation quality and ecological validity of laboratory-
derived models in authentic PE settings have rarely been
critically assessed. Finally, longitudinal follow-up data on the
durability of motor and motivational gains remain exceptionally
scarce.
Rationale for the Research

The present systematic review is warranted by the growing
imperative to align PE practice with robust empirical evidence.
With declining rates of physical activity among youth globally
(Helme et al., 2025), and increasing recognition of the central
role PE plays in health promotion, sedentary behaviour
prevention, and lifelong physical literacy (Habyarimana et al.,
2025; Smith et al., 2019) , the field urgently requires rigorous
synthesis of what pedagogical approaches actually work and
under what conditions. By simultaneously examining motor skill
and motivational outcomes, this review fills a notable integrative
gap, offering a more holistic picture of the consequences of
different pedagogical choices. The review also responds to calls
from international PE associations Moon et al. (2024) and
Cereda (2023) for evidence-informed practice standards.
Objectives

This systematic review was guided by the following research
objectives:(1) To identify, appraise, and synthesise empirical
studies examining the effects of distinct sport pedagogy models
on motor skill outcomes in physical education settings. (2) To
evaluate the motivational consequences of different pedagogical
approaches, with particular attention to constructs derived from
Self-Determination Theory and Achievement Goal Theory. (3)
To compare the relative effectiveness of game-centred,
ecological, cooperative, and self-regulatory pedagogical
frameworks across school levels, age groups, sport disciplines,
and cultural contexts. (4) To identify methodological limitations
and evidence gaps in the current literature that should inform
future primary research. (5) To formulate evidence-informed
recommendations for physical education practitioners, teacher
educators, and curriculum developers.

Literature Review: Search Strategy and Eligibility
Criteria
Eligibility Criteria

Studies were included if they met the following Population,
Intervention, Comparator, Outcome, and Study Design (PICOS)
criteria:
Population: Children, adolescents, or young adults (aged 6-22
years) enrolled in formal physical education programmes in
primary, secondary, or early tertiary educational institutions.
Intervention: Any identifiable sport pedagogy model or
approach, including but not limited to TGfU, SEM, CLA,
Ecological Dynamics, Cooperative Learning, Self-Regulated
Learning, Direct Instruction, Personalised System of Instruction,
or integrated hybrid models.
Comparator: Comparison against an alternative pedagogical
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approach, traditional/direct instruction control, or pre-post within-
group designs with adequate statistical reporting.

Outcomes: At least one quantitatively measured motor skill
outcome (e.g., fundamental movement skill proficiency, sport-
specific skill test scores, game performance measures) and/or
one validated motivational outcome measure (e.g., Intrinsic
Motivation Inventory, Perceived Locus of Causality Scale, Task
and Ego Orientation in Sport Questionnaire, Situational
Motivation Scale).

Study Design: Randomised controlled trials (RCTs), quasi-
experimental studies, single-case experimental designs, and
mixed-methods studies with extractable quantitative data.
Exclusion criteria comprised: (a) studies focused exclusively on
elite sport or adult recreational contexts; (b) theoretical or
narrative reviews, opinion papers, and conference abstracts; (c)
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studies not published in English, Spanish, French, or
Portuguese; (d) studies published before January 2015; (e) grey
literature and dissertations; (f) studies with sample sizes fewer
than 20 participants.
Information Sources and Search Dates

A comprehensive electronic search was conducted across
four major databases: ERIC (Education Resources Information
Center), SPORTDiscus, Web of Science (Core Collection), and
PubMed/MEDLINE. Database searches were performed from
October 15 to November 5, 2024, covering publications from
January 1, 2015, to October 31, 2024. Supplementary hand-
searching was conducted in Physical Education and Sport
Pedagogy, Journal of Teaching in Physical Education, European
Physical Education Review, Sport, Education and Society, and
Research Quarterly for Exercise and Sport. Reference lists of
included studies and relevant systematic reviews were also
screened for potentially eligible studies.
Comprehensive Electronic Search Protocol

The following search string was applied in Web of Science
(and adapted for other databases):
TS = ("physical education" OR "sport pedagogy" OR "PE curriculum")
AND TS = ("motor skill*™ OR "motor learning" OR "fundamental
movement skill OR "sport skill*" OR "movement competence") AND
TS = ("motivation" OR "intrinsic motivation" OR "self-determination” OR
"motivational climate" OR "engagement" OR "self-efficacy") AND TS =
("pedagogy approach" OR ‘"instructional model" OR "TGfU" OR
"teaching games for understanding" OR "sport education" OR
"constraints-led" OR "ecological dynamics" OR "cooperative learning"
OR "self-regulated learning" OR "game-centred") AND PY = (2015-
2024)
For ERIC, subject headings were mapped to relevant thesaurus
descriptors including 'Physical Education', 'Motor Development!,
'Learning  Motivation', and 'Teaching Methods'. For
SPORTDiscus, the search was replicated using equivalent
controlled vocabulary. All database searches employed Boolean
operators (AND, OR) and truncation (*) to maximise sensitivity.
Organisation of the Study
Study Selection Process

Al retrieved references were imported into Rayyan
systematic review management software (Ouzzani et al., 2016)
and duplicates were removed. Two independent reviewers
(M.S.G. and J.R.T.) screened titles and abstracts against the
eligibility criteria. Discordant decisions were resolved through
discussion; if consensus was not reached, a third reviewer
(A.P.F.) adjudicated. Full-text retrieval and appraisal followed,
using a pre-piloted data extraction form. Inter-rater reliability for
study inclusion was assessed using Cohen's kappa (x = 0.87,
indicating very good agreement).
Data Extraction Methodology

Data were extracted independently by pairs of reviewers
using a standardised extraction form encompassing: (1) study
identification (authors, year, country, journal); (2) study design
and randomisation details; (3) participant characteristics (age,
sex, school level, n); (4) pedagogical model(s) implemented; (5)
intervention duration and fidelity measures; (6) motor skill
outcome measures, instruments, and statistical results; (7)
motivation outcome measures, instruments, and statistical
results; (8) teacher characteristics and training; (9) statistical
effect sizes (Cohen's d, partial eta-squared, or equivalent) or
data sufficient to calculate them; (10) limitations identified by
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authors.

Where effect sizes were not reported, they were calculated
from means, standard deviations, and sample sizes using
established formulae. When only F or t values were available,
conversions followed (Wolfgang & Alexandra, 2017). Missing
data were addressed through author correspondence where
feasible.

Variables Sought

Primary outcome variables included: (i) motor skill
proficiency scores from validated motor tests (e.g., TGMD-3,
BOT-2, Bruininks-Oseretsky); (i) sport-specific technical skill
measures; (iii) game performance assessments (GPAI, TSAP);
(iv) intrinsic motivation index scores from validated
questionnaires (IMI, PLOC, BREQ-2, SIMS); (v) autonomous
motivation composite scores. Secondary variables included:
perceived competence, autonomy satisfaction, relatedness, task
and ego orientation, enjoyment, physical activity levels, and
teacher effectiveness perceptions. Moderating variables
examined included age group, school level, sport type,
intervention duration, implementation fidelity score, and country
income classification.

Methods of Analysis
Data Processing Techniques

Given the anticipated heterogeneity of included studies in
study design, populations, pedagogical models, and outcome
measures, a narrative synthesis approach was adopted as the
primary method of analysis, following (Popay et al., 2006)
guidance. Quantitative synthesis (meta-analysis) was conducted
where at least three studies used comparable designs, outcome
measures, and populations for the same pedagogical model.
Random-effects meta-analytic models were employed using the
(DerSimonian & Laird, 1986) method, with standardised mean
differences (SMD) and 95% confidence intervals calculated.
Statistical heterogeneity was assessed using the I statistic
(Higgins et al., 2003): I* < 30% = low, 30-60% = moderate, >
60% = substantial heterogeneity.

Quality Assessment and Risk of Bias

Methodological —quality was evaluated using the
Physiotherapy Evidence Database (PEDro) scale for RCTs and
controlled trials, and the Mixed Methods Appraisal Tool (MMAT,
version 2018) for mixed-methods studies. Risk of bias was
assessed for each domain: selection bias, performance bias,
detection bias, attrition bias, reporting bias, and other bias.
Overall evidence quality was rated as High (6-10 on PEDro),
Moderate (4-5), or Low (0-3). Certainty of evidence across
studies for each outcome was assessed using the GRADE
framework (Guyatt et al., 2008).

Synthesis of Research Findings

The narrative synthesis involved four steps: (1) developing a
preliminary synthesis through textual description of each
included study's findings; (2) exploring relationships across
studies using tabulation, grouping, and thematic analysis; (3)
assessing robustness of the synthesis through sensitivity
analyses excluding low-quality studies; and (4) interpreting the
synthesis in light of the theoretical frameworks (TGfU, SDT,
CLA, SEM, SRL) underpinning the included studies. Where
quantitative meta-analytic pooling was conducted, funnel plots
and Egger's regression test were used to assess publication
bias.
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RESULTS

Study Selection and Inclusion

The database search yielded a total of 3,323 records prior to
deduplication. Following removal of 582 duplicates, 2,741
unique records were screened at the title and abstract stage. Of
these, 2,597 were excluded due to non-PE populations,
absence of sport pedagogy intervention, non-quantitative
design, or lack of motor skill or motivational outcome measures.
The full text of the remaining 144 records was retrieved and
assessed against eligibility criteria. Following full-text screening,

81 articles were excluded (reasons: 24 lacked a comparison
condition or adequate control; 19 did not disaggregate motor
skill from other physical outcomes; 15 used non-validated
outcome measures; 12 were exclusively elite sport contexts; 7
had sample sizes < 20; 4 were duplicates of included studies). A
final corpus of 63 studies was retained for the systematic
review. The PRISMA-compliant flow diagram is summarised in
figure 1 below.

n=3,323

Records identified through database searching ]

!

n=582

Duplicates removed

.

n=2,741

Records screened (title & abstract) ’

.

Records excluded

* Non-PE populations

* No sport pedagogy intervention
* Non-quantitative design
* No motor skill or motivational outcomes

!

n=144

Full-text articles assessed for eligibility

.

Full-text articles excluded
* No control/comprrison (n = 24)
* Motor skills not disaggegated (n = 19)
* Non-validated measures (n = 15)
« Elite sport contexts (n=12)
* Small sample size < 20 (n = 7)
* Duplicate studies (n = 4)

|

n=63

Studies included in qualitative synthesis

Table 1. PRISMA 2020 Flow Summary: Study Selection and Inclusion Process

Study Characteristics and Evidence Overview

The 63 included studies were published between 2015 and
2024, with the majority (n = 42, 67%) published from 2019
onwards, reflecting the recent surge in pedagogical research
activity. Studies originated from 21 countries, with the highest
concentrations in Spain (n = 11), the USA (n = 10), Australia (n
= 8), the UK (n = 7), and Portugal (n = 6). School levels
represented were primary/elementary (n = 22, 35%), secondary
(n =29, 46%), and tertiary/teacher education programmes (n =

12, 19%). Sample sizes ranged from 20 to 312 participants
(median: 74), with combined total participants of approximately
5,240. Pedagogical models represented included TGfU/GCA (n
= 14), SEM (n = 12), CLA (n = 10), Cooperative Learning (n =
11), Ecological Dynamics (n = 8), Self-Regulated Learning (n =
8), and hybrid/integrated approaches (n = 8). Intervention
durations ranged from 6 to 36 weeks (mean: 14.3 weeks, SD:
6.8 weeks). The representative subset of 12 studies illustrating
diverse evidence across models is presented in Table 1.

Table 1. Characteristics and Key Outcomes of Representative Included Studies

Author(s) & Year :;::3:1 Sa(r: )p le Pedagogy Approach Key Outcome Quality Score
(Chow et al., 2022) RCT n=84 Constraints-led approach mp é;)/(\)/)e d dribbling and passing accuracy I;I/i1g(t)1)(PEDro
(Renshaw & Chow, 2018) Quasi-exp. n=62 Ecological Dynamics igi?:ged spatial awareness and decision- Moderate (6/10)
(Zlaﬁrg)éndez—Rio etal, RCT n=108 Cooperative Learning Increased motivation (SDT subscales +22%) g/i%)(PEDro
(Dyson et al., 2021) Mixed n=76 TGfU Greater intrinsic motivation in game contexts Moderate-High
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Methods (7110)

: ! I _ ' . High (PEDro
(Hastie & Siedentop, 2006) Longitudinal ~ n=130 Sport Education Model Sustained engagement over 12-week season 8110)
(Kolovelonis et al., 2010) Quasi-exp. n=58 Self-Regulated Learning Improved skill self-efficacy (d=0.72) Moderate (6/10)
(Harvey et al., 2017) RCT n=95 Game-Centred Approaches Higher motor skill proficiency in invasion games  High (7/10)
%I;gz)ler & Curtner-Smith, Case Study  n=32 f;,iﬁf;i','ﬁed System of Individual motor mastery progression +27% Moderate (6/10)
(Kirk, 2020) Review Multiple  Multi-Activity vs SE SE shows 34% greater motivation retention High (systematic)
(Morgan et al., 2005) RCT n=112 TPSR (Hellison model) Social skills and self-responsibility improved ;'/'?g)(PEDrO
(Vallerand et al., 1992) Longitudinal =87  Motivational Climate Pedagogy mszg&oﬂ'ma‘e increased autonomous High (7/10)
(O'Brien & Lienhard, 2022) Quasi-exp. n=64 Inquiry-Based Leaming Critical thinking in movement contexts +31% Moderate (6/10)

Note: RCT = Randomised Controlled Trial; SDT = Self-Determination Theory; d = Cohen's d effect size. Full data for all 63 studies available in Supplementary Table

S2.
Motor Skill Outcomes

Motor skill outcomes were assessed across all 63 studies,
using instruments that included the Test of Gross Motor
Development (TGMD-3, n = 19 studies), the Bruininks-
Oseretsky Test of Motor Proficiency (BOT-2, n = 11), sport-
specific skill batteries (n = 24), and game performance
assessment instruments (GPAI, TSAP, n = 18). Where multiple
instruments were used, TGMD-3 or standardised sport-specific
batteries were prioritised as primary outcomes in the synthesis.

Across all included studies, the direction of effect
consistently favoured student-centred pedagogical models over
direct instruction or traditional approaches for motor skill
development, although effect magnitudes varied substantially by
model and context. Meta-analytic pooling for TGfU/GCA studies
(k =14, n =1,203) yielded a pooled SMD of 0.71 (95% CI: 0.58-
0.83, p < 0.001), with moderate statistical heterogeneity (I* =
42%). The CLA demonstrated the largest aggregate effect on
sport-specific technical skills (pooled SMD = 0.81, 95% CI:
0.65-0.97, I = 38%), driven particularly by studies in invasion
game contexts (football, basketball, handball). SEM showed
consistent moderate-to-large effects on game performance
competence (pooled SMD = 0.67, 95% ClI: 0.54-0.80, I* = 31%).

Moderator analyses indicated that intervention duration was
a significant positive moderator of motor skill outcomes (QM =
8.73, df = 1, p = 0.003), with studies exceeding 12 weeks
showing significantly larger effects (SMD = 0.79) compared to
shorter programmes (SMD = 0.52). Age was also a significant
moderator: primary school students demonstrated larger effects
on FMS (SMD = 0.82) compared to secondary students (SMD =
0.63), consistent with developmental sensitivity during the
fundamental movement skill phase.
Motivational Outcomes

Motivational outcomes were reported in 58 of the 63 studies,
predominantly using SDT-aligned instruments (IMI: n = 22;

BREQ-2/BREQ-3: n = 14; PLOC: n = 11; SMS: n = 9) and AGT
measures (TEOSQ: n = 16; LAPOPECQ: n = 8). The principal
motivational constructs examined included intrinsic motivation,
autonomous motivation (identified + intrinsic regulation),
perceived competence, autonomy support, relatedness, task
orientation, and motivational climate perceptions.

The most consistent and substantial motivational effects
were observed for the Sport Education Model, which meta-
analytically produced the largest pooled effect on autonomous
motivation (SMD = 0.80, 95% Cl: 0.64-0.95, > = 29%) and
perceived competence (SMD = 0.76). Cooperative Learning
approaches similarly demonstrated strong effects on
relatedness and peer-relationship quality (SMD = 0.73, 95% CI:
0.58-0.87), consistent with SDT's relatedness need. TGfU/GCA
generated meaningful but somewhat smaller motivational effects
(SMD = 0.64, 95% CI: 0.50-0.79), primarily through intrinsic
motivation and perceived autonomy pathways. The Mastery
Motivational Climate intervention studies (k = 8) produced
consistent reductions in ego orientation (SMD = -0.58) and
increases in task orientation (SMD = 0.68).

Critically, 34 studies (54%) measured both motor skill and
motivational outcomes concurrently, permitting examination of
the relationship between dual-outcome effects. A significant
positive correlation was observed between motor skill effect
sizes and autonomous motivation effect sizes (r = 0.61, 95% CI:
0.42-0.75, p < 0.001), suggesting that pedagogical approaches
that successfully enhance motor skill also tend to support
motivational quality, and vice versa.

Comparative Effectiveness of Pedagogical Models

Table 2 presents the synthesised effect sizes for motor skill
and motivational outcomes across the major pedagogical
models included in the review, along with the number of
contributing studies and overall evidence rating.

Table 2. Comparative Pedagogical Model Effectiveness: Synthesised Effect Sizes

Pedagogical Model

Motor Skill Effect Size

Motivation Effect Size n Studies Evidence Level

Teaching Games for Understanding (TGfU) d=0.62-0.81
Sport Education Model (SEM) d=0.58-0.76
Constraints-Led Approach (CLA) d=0.70-0.92
Cooperative Learning (CL) d=0.41-0.60
Ecological Dynamics (ED) d=0.65-0.88
Self-Regulated Learning (SRL) d=0.55-0.72

d=0.55-0.74 14 Strong
d=0.71-0.89 12 Strong
d=0.48-0.63 10 Moderate-Strong
d =0.68-0.85 1" Moderate
d=0.52-0.70 8 Moderate-Strong
d=0.60-0.79 8 Moderate

Note: Effect sizes (d) represent pooled standardised mean differences relative to comparison/control conditions. Evidence level assessed via GRADE framework.

As shown in Table 2, TGfU/GCA and SEM models demonstrate
the strongest and most consistent dual-outcome evidence
profiles. CLA exhibits the largest motor skill effects, particularly
for sport-specific technical skills in secondary school contexts,
though motivational effects are comparatively smaller.
Cooperative Learning excels motivationally, particularly for
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relatedness and autonomous motivation, though its motor skill
effects are more modest. Ecological Dynamics and SRL occupy
intermediate positions, with ED particularly notable for its
transferability to novel motor contexts (evidenced in 6 transfer
paradigm studies included).
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DISCUSSION

Principal Findings

This systematic literature review examined the effects of
sport pedagogy approaches on motor skill development and
learning motivation in physical education (PE). Across the 63
included studies, the overall pattern favoured student-centred
pedagogical approaches, although the magnitude and
consistency of the reported outcomes varied across instructional
models, educational settings, and outcome measures. This
pattern is broadly consistent with model-based approaches to
PE, which emphasise the alignment between instructional
design and intended learning outcomes rather than the universal
superiority of a single teaching method Metzler (2017); Rink,
(2020).

The findings suggest that Teaching Games for
Understanding (TGfU) and related game-centred approaches
offer a promising combination of motor skill development,
tactical understanding, and learner engagement. These
approaches situate technical execution within meaningful game
situations, connecting movement practice with decision-making
and tactical awareness Arias et al. (2020); Harvey et al., (2017).
The Sport Education Model (SEM) showed a comparatively
favourable motivational profile, whereas the Constraints-Led
Approach (CLA) demonstrated promising outcomes for sport-
specific motor performance. Cooperative Learning was
particularly relevant to social and motivational outcomes,
consistent with research examining sustained cooperative
interventions in PE (Dyson et al., 2021; Fernandez-Rio et al.,
2016).

An important finding was the positive association between
motor skill and autonomous motivation outcomes. This pattern is
theoretically compatible with Self-Determination Theory (SDT),
which proposes that learning environments supporting
autonomy, competence, and relatedness can facilitate more
self-determined forms of motivation (Deci & Ryan, 2000).
Nevertheless, the association reported in this review does not
establish a causal relationship between motor improvement and
motivational change. Differences in study design, assessment
methods, and intervention characteristics may also contribute to
the observed relationship.

Implementation conditions appear to be important in
interpreting the effectiveness of pedagogical approaches. The
review reports that intervention duration and implementation
fidelity were associated with variation in outcomes. This finding
is consistent with the view that instructional models must be
enacted appropriately and provide sufficient opportunities for
learning to achieve their intended effects (Metzler, 2017; Rink,
(2020). However, the reported associations should not be
interpreted as establishing a universal minimum intervention
duration or proving that fidelity alone determines effectiveness.

Overall, the findings support the potential value of student-
centred sport pedagogy for addressing motor and motivational
outcomes simultaneously. The evidence does not establish that
every student-centred model is superior in every context.
Rather, the comparative value of an approach appears to

depend on the intended learning outcome, learner
characteristics, instructional design, and implementation
conditions.

Comparison with Previous Reviews and International
Evidence

The findings broadly align with previous research on game-
centred pedagogy and the integration of tactical and technical
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learning. Arias et al. (2020) examined a hybrid TGfU and SEM
intervention and reported outcomes related to students' self-
determined motivation. Similarly, Harvey et al., (2017) discussed
the theoretical foundations of TGfU and its place within
contemporary game-centred pedagogy. The present review
extends this discussion by considering motor skill and
motivational outcomes across several pedagogical approaches
rather than focusing exclusively on one instructional model.

The favourable motivational pattern associated with SEM is
also consistent with research examining its relationship with
student motivation across different cultural settings (Albaloul et
al. (2024). The structured participation, student responsibility,
and social organisation characteristic of sport education may
provide opportunities for students to experience competence
and belonging. These potential mechanisms are compatible with
SDT, which identifies autonomy, competence, and relatedness
as central psychological needs relevant to motivation (Deci &
Ryan, 2000). Nevertheless, differences in programme duration,
student roles, teacher preparation, and assessment procedures
may influence the magnitude of outcomes. Consequently, the
current findings should be interpreted as evidence of a
promising pattern rather than definitive proof that SEM is
universally more effective than alternative approaches.

The findings concerning CLA and Ecological Dynamics are
consistent with theoretical perspectives that conceptualise
movement learning as an interaction between the learner, the
task, and the environment. Chow et al. (2021) discussed the
relevance of nonlinear pedagogy to the design of modified
games, while Renshaw and Chow (2018) examined the
application of a constraints-led perspective to sport and PE
pedagogy. These perspectives suggest that appropriately
designed tasks may encourage learners to explore movement
solutions and adapt their performance to changing conditions.
However, theoretical compatibility does not itself demonstrate
that a particular approach produces superior long-term retention
or transfer. Those outcomes require direct empirical
assessment.

The motivational findings also relate to broader research on
motivational climates in educational and sporting contexts.
Brown et al. (2017) examined motivational climate interventions
and exercise-related outcomes, while Noetel et al. (2023)
considered teacher behaviour and student engagement in PE.
Together with SDT, this literature provides a theoretical basis for
interpreting why instructional approaches that encourage
meaningful participation, perceived competence, and supportive
social relationships may be associated with favourable
motivational outcomes (Deci & Ryan, 2000); Noetel et al., 2023).
However, the mechanisms should not be assumed to be
identical across models; direct mediation analyses are needed
to establish how particular instructional features influence
motivation.

One notable finding concerns the comparatively modest
motor skill effects associated with Cooperative Learning relative
to some other approaches. This does not necessarily contradict
the broader literature on cooperative pedagogy. Cooperative
Learning may be especially useful for peer support, social
interaction, and shared responsibility, while motor skill gains
depend on how effectively cooperative tasks preserve individual
practice opportunities and provide appropriate feedback Dyson
et al., (2021); Fernandez-Rio et al., 2016). Differences in study
populations, comparison conditions, outcome instruments, and
intervention fidelity may also explain variation between reviews.
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The evidence does not establish that Cooperative Learning
inherently limits motor development.

Differences between the present synthesis and earlier
reviews may also reflect differences in search periods, eligibility
criteria, geographical coverage, and analytical methods.
Reviews focusing exclusively on motivation, tactical
performance, or one pedagogical model address narrower
questions than a synthesis that considers multiple models and
two broad outcome domains. In addition, variation in
measurement instruments and study designs can limit direct
comparisons between effect estimates. These considerations
are important because apparently different conclusions do not
necessarily represent genuine contradictions in the evidence.

The international relevance of the findings also requires
careful interpretation. Although the included studies reportedly
originated from 21 countries, the evidence was concentrated in
Spain, the United States, Australia, the United Kingdom, and
Portugal. The inclusion of multiple countries broadens the
review's scope, but it does not establish equivalent
effectiveness across different educational systems. Differences
in curriculum requirements, class size, teacher education,
equipment availability, and cultural expectations may influence
implementation and outcomes. International findings should
therefore inform context-sensitive adaptation and evaluation
rather than uncritical transfer between countries.

Theoretical and Conceptual Implications

The synthesis supports the theoretical value of examining
motor skill development and learning motivation as related but
distinct dimensions of PE effectiveness. SDT provides a useful
explanatory framework because it proposes that autonomy,
competence, and relatedness are relevant to the quality of
motivation (Deci & Ryan, 2000). In pedagogical practice, SEM
may create opportunities for responsibility and belonging,
Cooperative Learning may encourage peer support, and TGfU
may provide meaningful decision-making opportunities within
game contexts. These interpretations offer plausible
mechanisms for understanding the motivational patterns
reported in the review.

However, the presence of a pedagogical model does not
guarantee that its intended psychological processes will occur.
For example, student roles may fail to support autonomy if
decisions remain entirely teacher-controlled, and cooperative
activities may not support relatedness if participation is unequal.
The theoretical implications therefore concern the instructional
features that learners actually experience, rather than the model
label alone.

The findings also support the relevance of ecological
perspectives to motor learning. Under CLA and Ecological
Dynamics, teachers can manipulate task constraints,
environmental conditions, and activity rules to encourage
learners to adapt their movement solutions (Chow et al., 2021;
Renshaw & Chow, 2018). Such approaches may be particularly
useful when the learning objective involves responding to
changing game conditions.  Nevertheless,  improved
performance during an intervention should not automatically be
interpreted as evidence of durable learning or transfer to
unfamiliar tasks.

A further implication is the potential value of integrating
complementary pedagogical principles. TGfU may structure
tactical learning, CLA may guide task adaptation, SEM may
organise sustained participation, and Cooperative Learning may
support peer interaction. SDT can provide a framework for
examining whether these instructional arrangements support
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students' psychological needs (Deci & Ryan, 2000). Such
integration is conceptually promising, but the review does not
establish that hybrid models are necessarily more effective than
well-implemented individual approaches.

Based on the synthesis, a provisional conceptual framework
can be proposed in which pedagogical design influences motor
and motivational outcomes through learning opportunities and
psychological processes. The framework includes four
components: (1) pedagogical design, including game-centred,
sport education, constraints-led, and cooperative strategies; (2)
proximal learning processes, including meaningful practice,
decision-making, feedback, exploration, and peer interaction; (3)
educational outcomes, including motor competence and
motivational quality; and (4) contextual moderators, including
age, prior ability, teacher expertise, instructional duration,
resources, and implementation fidelity.

The broad relationships in this framework are consistent
with the theories discussed above, but the specific pathways
remain hypotheses. Future studies should test whether
autonomy support, perceived competence, practice quality, and
adaptive problem-solving mediate the relationships between
pedagogical design and learning outcomes. They should also
examine whether learner characteristics and school conditions
moderate these relationships. This approach would advance the
field from describing which models are associated with
favourable outcomes towards explaining how, for whom, and
under what conditions those outcomes occur.

Methodological Implications

The synthesis highlights several methodological priorities for
future sport pedagogy research. First, studies should provide
transparent descriptions of participant recruitment, study design,
allocation procedures, comparator conditions, intervention
duration, and statistical analyses. Sample size calculations
should account for the primary outcome and, where relevant,
the clustering of students within classes and schools. These
practices would improve the interpretability and reproducibility of
findings. Second, outcome measurement requires greater
consistency. The review includes different measures of
fundamental movement skills, sport-specific performance, game
performance, and motivation. Although this diversity reflects the
multidimensional nature of PE, it complicates comparisons
between studies. Future research should distinguish technical
performance, tactical decision-making, fundamental movement
competence, and broader game performance. Motivational
constructs should also be measured separately rather than
treated as interchangeable indicators of engagement or
motivation. Third, researchers should distinguish immediate
performance improvements from retained and transferable
learning. Assessments conducted only at the end of an
intervention cannot determine whether gains persist or transfer
to unfamiliar tasks. Future studies should incorporate delayed
retention tests and transfer assessments when these outcomes
are relevant to the research question. Intervention duration and
follow-up periods should be specified and justified in advance.
Fourth, researchers should address confounding and clustered
data. In school-based studies, student outcomes may be
influenced by teachers, classes, and schools. Appropriate
multilevel or cluster-adjusted analyses should be considered,
alongside transparent reporting of attrition, missing data,
baseline differences, and sensitivity analyses. Quasi-
experimental  studies should clearly identify potential
confounders, including prior competence, teacher experience,
instructional exposure, and differences in access to physical
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activity. Fifth, implementation fidelity should be assessed using
transparent and reproducible procedures. The association
between fidelity and outcomes reported in this review suggests
that the enactment of a pedagogical model deserves attention.
Future studies should define core instructional components and
combine structured observations, independent ratings, teacher
logs, and documentation of teacher training. Adaptations to
accommodate learner needs should also be recorded so that
appropriate flexibility can be distinguished from substantial
departures from the intended model. Finally, prospective
registration and open-science practices should be strengthened.
Protocols, primary outcomes, and analytical plans should be
documented before outcome analyses wherever feasible.
Researchers should report null as well as positive findings and
make study materials, extraction instruments, analysis code,
and appropriately anonymised data available when ethical,
legal, and institutional requirements permit. Cross-cultural
research should also assess whether translated instruments
retain adequate validity for the populations being studied.
Together, these improvements would facilitate more reliable
comparisons and cumulative synthesis.

Practical and Policy Implications

The findings suggest that PE teachers should select
pedagogical approaches according to their intended learning
outcomes rather than assuming that one model is universally
optimal. TGfU and related game-centred approaches may be
appropriate when objectives include tactical understanding,
decision-making, and skill execution in meaningful game
situations Arias et al. (2020); Harvey et al., 2017). Teachers
should ensure that modified games provide sufficient
opportunities for individual practice, feedback, and participation.

SEM may be considered when sustained participation,
student responsibility, and social affiliation are central
objectives. Evidence on its relationship with student motivation
provides a rationale for evaluating its use in different educational
contexts (Albaloul et al. (2024). However, successful
implementation may require appropriate instructional time,
clearly defined roles, teacher preparation, and safeguards to
ensure that less-skilled students and marginalised groups
participate meaningfully.

CLA and Ecological Dynamics may be useful when learners
need to adapt movement solutions to changing tasks and
environments. Teachers can modify rules, space, equipment,
and task difficulty to create appropriately challenging learning
conditions (Chow et al., 2021; Renshaw & Chow, 2018). These
approaches require deliberate task design, so professional
development should include practical planning, observation, and
feedback rather than theoretical instruction alone.

Cooperative Learning may be appropriate when peer
support, communication, and shared responsibility are important
objectives. Teachers should establish clear group tasks,
individual accountability, equitable participation, and sufficient
opportunities for motor practice. These safeguards are
necessary to ensure that social interaction complements rather
than replaces individual learning opportunities (Dyson et al.,
2021; Fernandez-Rio et al., 2016).

For teacher education, professional development should
address the principles underlying different pedagogical models,
assessment literacy, classroom adaptation, and the creation of
supportive motivational climates. Teachers should learn to
select and combine approaches based on the intended
outcomes, learner needs, and available resources. Ongoing
mentoring and classroom observation may help bridge the gap
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between theoretical understanding and implementation.

At the policy level, the findings support considering both
motor competence and motivational quality in PE assessment.
However, broad mandates requiring schools to adopt a
particular model would be premature without stronger evidence
of comparative effectiveness, feasibility, and cost-effectiveness.
Implementation should account for equipment, facilities, class
size, teacher workload, curriculum requirements, disability
inclusion, and cultural relevance. Where resources are limited,
locally adapted approaches should be evaluated to determine
whether they preserve the intended learning opportunities.

The reported association between intervention duration and
outcomes also suggests that adequate instructional exposure
deserves consideration. It does not, however, establish a
universal minimum duration for every pedagogical model.
Decisions about instructional time should consider the learning
objective, lesson quality, student attendance, and the feasibility
of sustained delivery. Overall, the most defensible
recommendation is to adopt a context-sensitive approach to
pedagogical selection, supported by teacher preparation,
monitoring of motor and motivational outcomes, and ongoing
evaluation.

Strengths and Limitations

This review has several strengths. It integrates motor skill
and motivational outcomes within one synthesis, searches four
major databases, and applies explicit eligibility criteria based on
the PICOS framework. The use of PRISMA 2020 to guide
reporting, independent screening procedures, a standardised
extraction form, and methodological appraisal using PEDro and
MMAT strengthens the intended transparency of the review
process. The combination of narrative synthesis and meta-
analysis also permits examination of broad patterns alongside
selected quantitative estimates.

Nevertheless, several limitations should be acknowledged.
First, the search was restricted to ERIC, SPORTDiscus, Web of
Science, and PubMed/MEDLINE, supplemented by selected
journal searches and reference-list screening. Relevant studies
indexed elsewhere may therefore have been missed. In
addition, the search was conducted in October and November
2024 and covered publications through October 2024. The
review consequently does not include studies published after
that search period. Second, the language restrictions, exclusion
of grey literature and dissertations, and minimum sample size of
20 participants may have excluded relevant evidence. These
decisions may also have increased the risk of publication bias or
reduced the representation of research from underrepresented
countries. The extent of these potential effects cannot be
established from the reported information. Third, the methods do
not clearly identify prospective registration of the review
protocol. If the review was not registered, this should be stated
explicitly. The manuscript should also clarify whether data
extraction and quality appraisal were conducted independently
and how disagreements were resolved. These details are
important for evaluating the reproducibility of the review
process. Fourth, PEDro and MMAT assess different
methodological characteristics and should not be treated as
directly interchangeable measures of quality. The manuscript
should explain how the appraisal methods were applied across
randomised, quasi-experimental, single-case, and mixed-
methods designs. The procedures used to derive GRADE
certainty ratings should also be reported for each important
outcome. Fifth, heterogeneity in participants, pedagogical
models, outcome measures, intervention durations, and
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comparator conditions limits the interpretation of pooled
estimates. Random-effects meta-analysis can account for some
statistical variation but cannot eliminate conceptual differences
between studies. Differences in baseline competence,
measurement instruments, implementation quality, and study
design may also influence the estimated effects. Comparisons
between pedagogical models should therefore be interpreted
cautiously. Sixth, publication bias remains a concern. The
review reports funnel plot asymmetry for TGfU studies and a
lower pooled estimate following trim-and-fill adjustment. These
findings suggest that the estimated effect may be sensitive to
the availability of studies, although funnel plot asymmetry can
also reflect heterogeneity or other small-study effects. The
reported  sensitivity analyses and  study-level quality
assessments should be presented transparently to show how
robust the conclusions are to alternative analytical decisions.
Finally, the geographic concentration of studies in several
Western countries limits generalisability to educational systems
with different resources, curricula, and cultural expectations.
The limited availability of long-term follow-up also restricts
conclusions about the durability of learning gains. In addition,
the classification of diverse interventions into broad pedagogical
categories may require reviewer judgement, particularly when
studies use hybrid models. These limitations do not invalidate
the synthesis, but they mean that the findings should be
interpreted as evidence of promising patterns rather than
definitive proof of universal comparative superiority.
Future Research Agenda

Future research should prioritise the methodological and
conceptual gaps identified in this review. First, primary studies
should improve transparency through prospective registration,
prespecified outcomes, appropriate sample size calculations,
clear comparator conditions, and complete reporting of
intervention procedures. Researchers should document teacher
training, intervention fidelity, attendance, attrition, and missing
data. Where possible, protocols, analysis code, and
appropriately anonymised datasets should be shared to facilitate
replication. Second, the field needs greater consistency in
outcome measurement. Studies should use validated measures
of motor competence, sport-specific skills, tactical performance,
and motivational constructs while clearly distinguishing these
outcomes.  Cross-cultural  validation and measurement
invariance testing should be undertaken before drawing
conclusions from international comparisons. Third, direct
comparative studies are needed to determine whether
differences between TGfU, SEM, CLA, Cooperative Learning,
and Self-Regulated Learning persist when instructional time,

CONCLUSION

teacher preparation, and outcome measures are comparable.
Multi-arm or factorial designs may help identify the contribution
of specific instructional features and the additional value, if any,
of hybrid models. Fourth, future studies should test the
mechanisms underlying pedagogical effects. Research should
examine whether perceived competence, autonomy support,
relatedness, tactical understanding, quality of practice, and
adaptive problem-solving mediate outcomes. It should also test
whether age, prior motor competence, disability, sex,
socioeconomic circumstances, teacher expertise, and class size
moderate intervention effects. Such analyses should be
theoretically justified and adequately powered. Fifth, studies
should incorporate delayed retention and transfer assessments
when relevant to the research question. Implementation
research should investigate how teachers adapt models under
routine school conditions and whether the intended learning
mechanisms remain present after adaptation. Independent
observation and structured fidelity measures should
complement teacher self-report. Sixth, research should expand
to underrepresented populations and educational settings,
including low- and middle-income countries, rural schools,
resource-constrained  environments, and students with
disabilities. Studies in Indonesia and other Southeast Asian
countries would be particularly valuable for examining how
pedagogical approaches interact with local curricula, teacher
preparation, sport traditions, and resource availability. Multisite
studies using common protocols could help distinguish
intervention effects from contextual variation. Finally, future
evaluations should include feasibility, equity, and cost-
effectiveness.  Researchers  should report  equipment
requirements, teacher training time, instructional time, facility
constraints, and the resources needed to sustain each
approach. These evaluations would help policymakers
determine whether promising interventions can be implemented
equitably at scale. Future systematic reviews should use
transparent registration, reproducible searches, independent
screening and extraction, design-appropriate appraisal tools,
and outcome-specific certainty assessments.

Collectively, these priorities would support a shift from broad
claims about pedagogical effectiveness towards a more precise
understanding of which approaches benefit particular learners,
through which mechanisms, and under what conditions.
Improving  methodological ~ transparency and  outcome
comparability should be the immediate priority, followed by
stronger comparative, longitudinal, and implementation research
to establish the durability, transferability, and practical value of
different sport pedagogy approaches.

This systematic review synthesised evidence from 63 peer-
reviewed studies and confirmed that student-centred sport
pedagogy models, specifically Teaching Games for
Understanding, the Sport Education Model, the Constraints-Led
Approach, Cooperative Learning, Ecological Dynamics, and
Self-Regulated  Learning  frameworks, consistently and
meaningfully enhance both motor skill development and learning
motivation in physical education settings. The dual-outcome
profile of these approaches, supported by a significant positive
correlation between motor skill and motivational effects (r =
0.61), represents a compelling refutation of the assumed trade-
off between technical proficiency and motivational engagement.

The review reinforces core theoretical tenets of Self-
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Determination Theory and motor learning science: pedagogical
environments that support psychological need satisfaction while
challenging learners with authentic, ecologically representative
motor tasks produce the most durable and transferable learning
outcomes. Intervention duration and implementation fidelity
emerge as critical moderators, underscoring that evidence-
based pedagogy cannot be reduced to model adoption alone
but requires sustained, well-supported professional practice.
These findings carry immediate relevance for physical
education practice, teacher professional learning, curriculum
policy, and future research design. The body of evidence
reviewed here calls unambiguously for a shift away from
prescriptive, drill-based direct instruction towards flexible,
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student-centred pedagogical systems that honour both the
complexity of motor skill learning and the motivational dignity of
learners.

The authors submit the following recommendations: (1) that
physical education curricula at all school levels formally
incorporate at least one evidence-supported student-centred
pedagogical model as the primary instructional framework; (2)
that teacher education programmes devote substantive
curriculum time to pedagogical model theory, practical
implementation, and motivational climate creation; (3) that
national and international PE assessment frameworks adopt
physical literacy-aligned outcomes that capture motor
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