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Abstract

Despite a robust body of evidence supporting both the need for and the effectiveness
of physical fitness interventions in children aged 5-11, global fitness levels in this age
group continue to decline. This systematic scoping review interrogates a critical, often
overlooked dimension of this paradox: the pedagogy of fitness-intervention design and
delivery. By analysing 106 primary research studies, the review exposes a consistent pattern.
Interventions are predominantly highly structured (89%), rarely foster a mastery-oriented
motivational climate (only 11%), and fail to report practitioner behaviours (65%). While
most interventions yielded positive fitness outcomes, these gains were achieved without
the use of pedagogical strategies known to support engagement, autonomy, and long-term
adherence in children. This suggests that current approaches may achieve short-term phys-
iological improvements but are limited in cultivating the motivational and developmental
conditions necessary for sustained impact. The findings underscore a pressing need for
future research to move beyond the “what” of fitness programming and rigorously address
the “how.” Embedding and explicitly reporting pedagogical elements—such as supportive
practitioner behaviours, autonomy-supportive structures, and mastery climates—could
transform fitness interventions into developmentally appropriate, engaging, and sustain-
able experiences for children. Without this shift, we risk perpetuating interventions that
are effective in the lab but ineffective in life.

Keywords: strength; aerobic; power; exercise; health; conditioning; motivational climate;
coaching; teaching

1. Introduction

Globally, concerns about the current and future health of children are escalating, due to
declining physical activity levels, movement competence, and fitness, contributing to rising
obesity rates [1-5]. Faigenbaum et al. [6] conceptualized this issue as the Paediatric Inactivity
Triad (PIT), comprising exercise deficit disorder (i.e., reduced physical activity levels below
recommended levels), paediatric dynapenia (i.e., low levels of strength, not caused by illness),
and physical illiteracy (i.e., low levels of confidence, competence and motivation to engage in
physical activity). These factors contribute to a negative spiral [7], where reduced activity leads
to diminished fitness, motor competence, and confidence, creating a proficiency barrier [8] to
health-promoting activities, resulting in increased sedentary behaviours.

The World Health Organization (WHO) recommends at least 60 min of moderate-
to-vigorous physical activity daily for children aged 5-17 years, including muscle and
bone-strengthening activities [9]. Furthermore, cardiorespiratory and muscular fitness
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are linked to a range of broader potential benefits in children, such as cognitive function
and academic achievement [7,9,10], highlighting the importance of fitness development
in children. There is also consistent evidence, demonstrated through meta-analysis, for
the development of fitness following various training modalities (e.g., resistance [11],
plyometric [12]) in children. Despite these evidence-based physical activity guidelines
and efficacy of training, fitness levels continue to decline. Faigenbaum and colleagues [13]
emphasized that the delivery environment is as critical as the exercise prescription itself.
Therefore, exploring fitness interventions in children beyond ‘what’ is delivered to ‘how’
and ‘why’ children engage—or fail to engage—in these activities, is warranted.

In children’s sport and exercise, the way that activities are delivered is often referred
to as sport pedagogy. Armour [14] defined sport pedagogy as encompassing knowledge in
context, learners and learning, and coaches and coaching (to include teachers and other
roles, the term practitioner will be used, moving forward). In essence, it refers to the
knowledge practitioners need to help participants learn and develop. There are a wide
range of pedagogical approaches available for coaches, including non-linear pedagogy [15],
teaching games for understanding [16] and blocked practice [17]. An overview of these
typologies for coaching games has been provided by Price et al. [18]. The Coaching Practice
Planning and Reflective Framework (CPPRF; [19]) is a thinking tool to help practition-
ers consider how to apply the various pedagogical approaches. The CPPRF highlights
the importance of how activities are designed (activity structure) and how practitioners
behave to engage participants and support their development (practitioner behaviour).
This is especially important in children’s fitness, where both physical development and
sustained engagement are key goals. As children typically have a low training age, fitness
interventions should be seen more as learning experiences than as programs focused solely
on physiological adaptation. Therefore, activities should be designed with a pedagogical
approach, rather than one based purely on biomechanics or physiology.

The goal of the CPPRF [19] is constructive alignment between all four elements. While
we can, and sometimes do, look at the components separately (e.g., activity design or coach
behaviours), the reality is that the activities and behaviours work together to achieve the
desired improvement in participants over a period of time and to engage them effectively in
the session. Thus, in addition to considering activities and behaviours in isolation, we might
consider how they work together to engage participants, for example, and here we might
consider theories of motivation. One motivational theory is Self-Determination Theory
(SDT; [20]), whereby autonomy, competence, and relatedness foster self-determined motiva-
tion, which has been validated in physical education (PE) and youth sport contexts [21,22].
To satisfy these psychological needs in children, practitioners may employ low-structured
and co-operative activities, social interaction and autonomy supportive behaviours as peda-
gogical strategies to increase the motivational climate [18]. Furthermore, Achievement Goal
Theory (AGT; [23]) helps inform the motivational climate as task-oriented individuals seek
personal mastery (i.e., improving oneself), while ego-oriented individuals seek superiority
(i.e., being better than others). Therefore, practitioners can use pedagogical principles
throughout their activity design and delivery, using behaviours which create climates
that emphasize motivation, effort and cooperation, and, as such, enhancing participant
engagement, as advocated by Faigenbaum and McFarland [13].

In summary, whilst a plethora of research has explored the fitness development of
children, to date, limited research has considered the pedagogical principles that may be
effective for intervention design and delivery. As such, this paper aimed to review fitness-
intervention studies used within children aged 5-11 years from a pedagogical perspective,
using a systematic scoping review. A scoping review was deemed appropriate for several
reasons, as the aim was to explore how pedagogy is reported and integrated within fitness
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interventions, rather than to assess the effectiveness of specific training modalities. This
aligns with the purpose of a scoping review, which is to examine the extent, range, and
nature of research activity in a given field [24,25]. Additionally, the flexibility of a scoping
review framework allows for the inclusion of a wide range of primary intervention studies
with varying methodologies, contexts, and outcome measures, without the constraints of a
narrowly defined systematic review [24,25].

2. Method
2.1. Design and Search Strategy

A systematic scoping review was conducted in line with the Preferred Reporting Items
for Systematic Reviews and Meta-Analyses (PRISMA) [26] and the PRISMA extension for
scoping reviews guidelines [27]. The systematic scoping review checklist is included as
Supplementary Materials.

2.2. Identification

A literature search for original articles was undertaken using SPORTdiscus, Medline, and
Academic Search Complete databases, between 1st January 2012 and 30th December 2023. An
iterative data mining and sampling approach was used to construct a search phrase from key
words, to refine the search outputs to relevant sources. The search strategy was the following:

Fitness OR “Motor competence” OR “Motor development” OR “Motor ability” OR
“Motor performance” OR “Motor skill” OR “Physical literacy” OR “Fundamental move-
ment skills” OR “Long-term athlete development” OR Athlet* OR injury OR Power OR
plyometric* OR Strength OR “Resistance Training” OR Sprint OR Speed OR Endurance OR
Aerobic OR Anaerobic OR Conditioning OR Training OR exercise

AND

Youth OR Child*

NOT

disorder* OR abnormal* OR disab* OR deficit* OR “Cerebal palsy” OR “video games”
OR syndrome* OR Patien* OR Kidney OR Liver OR disease

The inclusion/exclusion criteria are displayed in Table 1, and were used to conduct
a standardisation process on 29 randomly selected papers. Reviewers either rejected or
accepted studies for further review based initially on their title, followed by abstract and,
finally, reading of the full text. There was 100% agreement between reviewers with 20 titles
rejected on title, four rejected on abstract, no papers rejected after reading the full text, and
five accepted for review, from the sample of 26. Therefore, the inclusion and exclusion
criteria, displayed in Table 1, were accepted and applied to the remaining titles from the
search. On completion of screening, the reference lists from all accepted papers were then
screened for any relevant studies not found through the original search. These papers were
then screened from their abstract and then full text, before inclusion.

Table 1. The inclusion and exclusion criteria applied to studies identified for review.

Inclusion Criteria

Exclusion Criteria

e  Peer-reviewed academic articles e  Grey literature, such as newspaper or magazine articles, blogs

e  Primary research intervention studies e Published before 2012

e  Published between 2012 and 2023 e  Participants > 12 years (adolescents and adults)

e Duration of intervention > 4 weeks e  Systematic reviews, meta-analysis/regression, position stands,

e  Children aged between 5 and 11 years. narrative reviews

e  Published in English e  Specific clinical populations, such as those with an impairment (physical,
. Children in mainstream education or sensory or learning impairment) medical condition such as, but not

sports participation

limited to, obesity, diabetes and cancer.
e  Participants who are currently injured or recovering from injury
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2.3. Inclusion Criteria

Peer-reviewed primary data-only studies were included where the mean age of the par-
ticipants was between 5 and 11 years, reflecting the ages of primary school children, (based
on the UK educational system). This age range also reflected early and mid-childhood,
prior to the onset of puberty /adolescence. These age ranges were selected as they represent
the earliest experiences of a participant and are therefore formative in a child’s perception
of fitness training. Additionally, children of this age have different physiological responses
to exercise compared to adults [28], necessitating a differentiated prescription of fitness
training. The participants in the studies were considered healthy and free from injury,
disease or impairment (sensory, cognitive or physical). The intervention studies included
at least a component of focus on increasing one or more fitness qualities in either the
experimental or control group. Research must have been published in or after 2012. This
date reflects a period (12 years) of contemporary literature. The date of 2012 was specifically
chosen as the year of publication of the youth physical development model [29], which was
deemed be significant in the advancement of fitness training in children.

2.4. Exclusion Criteria

Search results were excluded where the participants were not within the specified
age ranges, which are presented in Table 1; for example, interventions conducted in pre-
schools or high schools. The interventions were sport-specific, or lacked a direct intention
to develop at least one fitness quality. Studies that used specific clinical populations, such
as those with metabolic conditions, specific impairments or post-injury were excluded. Any
studies that were not primary data collection interventions, such as systematic reviews and
meta-analyses, were also excluded.

2.5. Data Charting

Following the guidelines provided by both Tricco et al. [27] and Arksey and
O’Malley [24], the data was charted independently by the lead author (MH). A sample
of these studies were reviewed the co-authors (KT and IC). There were no disagreements
between reviewers, and the lead author’s charting of the data was agreed to be a valid
analysis of the studies sourced. The lead author (MH) extracted the data using a specifically
designed Excel spreadsheet. This included descriptive data of participant demograph-
ics, intervention, duration, intervention context, intervention leaders and the outcome
measures. Participants” ages were organised into one-year intervals, based on the mean
age of the children reported in each study. The duration of all the interventions were
reported in the number of weeks; where studies only reported the duration in months,
these were standardised to 4.5 weeks per month, for analysis. The context of each study
was defined as the nature of the providing organisation and refined into four possible
options: schools, community sports clubs, elite sports clubs, and recruited research sample.
Post hoc analysis of the studies indicated the following categories of roles who delivered
the interventions: coaches, teachers, research leads, research assistants, S&C coaches, in-
structors, and qualified specialists. Similarly, the nature of the interventions was identified
as the following:

A replacement whole session (“Whole session”) from an existing provision, such as
one PE class in a school.

A warm-up intervention replacing the initial segment, typically 10 to 20 min in dura-
tion, of their existing curriculum delivery (“Warm-up”).

Additional content to an existing provision, such as a voluntary after-school activity.
(“Additional content”).
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To appraise the pedagogy, the methods of all studies included in this review were
analysed for activity structure, planned practitioner behaviours and overall motivational
climate. Muir et al. [19] describes pedagogy as an integration and alignment of its com-
ponent parts (activity structure, practitioner behaviours, and participant engagement) to
form a coherent strategy. However, to present the extracted data from the studies in the
most accessible form possible, each of the facets were examined separately. To differentiate
between the pedagogical concepts, practitioner behaviours were considered those con-
cerned with the interaction between the practitioner and the participants [30]. Therefore,
activity structures in this review were defined as those facets of pedagogy which were not
specifically practitioner-athlete interactions and were more related to the design of the
session activities.

2.6. Practitioner Behaviours

Practitioner behaviour analysis was derived from the several assessments which
included the coach behaviour assessment system [31], the Arizona State University obser-
vation instrument [32], the coach analysis and intervention system [33] and the assessment
of coaching tone [34]. As the interventions were conducted in a variety of contexts, such as
teachers delivering sessions in schools, the coaching-based tools may not have captured
all the reported behaviours. A post hoc iterative approach was adopted, to include any
behaviour by the supervising adult that was not included in the aforementioned coach
behaviour assessment tools. A binary recording system (1 or 0) was employed to report
if the identified behaviours were present or absent from the methods of each study. For
each study, a total sum of behaviours was calculated to determine the total number of
practitioner behaviours deployed.

2.7. Activity Structures

The activity structure of the studies was analysed according to the delivery format,
implementation of the SDT [20], and degree of adult supervisory control. The intervention
formats were analysed using categories created through post hoc analysis of the methods
reported. These delivery formats were linear exercise prescription (LEP) (akin to traditional
adult resistance training of sets and reps in a defined exercise order), circuit training,
interval training, games (individual), games (pairs), games (small-sided), mixed formats, or
not specified. Analysis of SDT was achieved through a yes/no approach when identifying
statements in each method that explicitly related to competence, autonomy, or relatedness to
one of these three constructs. A recording of ‘no’ represents the fact that no statements were
made relating to that construct or that there was a statement considered to be antagonistic
to that component’s development. Each study format was then classified as being either
low-, moderate-, or high-structure, based on the degree of adult supervisory control, as
outlined by Barreiro and Howard [35].

2.8. Motivational Climate

Using the activity structure and practitioner behaviour analysis, together with any
unclassified content from the methods, each study was then judged as being of mas-
tery/competence, ego/performance or ‘unclear’ climate. To be considered a mastery
climate, studies were required to articulate an intention to have a mastery-based approach,
which permeates both structure and behaviour and goes beyond an attempt to instruct and
give feedback on proper exercise technique. The integration of both AGT and SDT it is a
long-standing way of observing and developing coaches, providing a strong rationale for
this approach in reviewing the motivational climate [34,36,37].
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2.9. Descriptive Statistics

All data was extracted into Microsoft Excel for analysis. The frequency of study
characteristics such as participant demographics, and the number of studies measuring
different factors and using different methods, were quantified to reflect the amount of
research dedicated to specific areas.

3. Results

The literature search initially identified 23,547 records, 9069 of which were duplicates,
leaving 14,478 unique records. Following title, abstract, and full-text screening, there were
79 studies which met the eligibility criteria and had full text available (Figure 1). Screening
of the reference lists of the included studies yielded a further 57 possible studies. Of
these 57 studies, 30 were removed following abstract and full-text reviews. Following the
application of the inclusion and exclusion criteria, 106 studies were included for review, as
illustrated in Figure 1.

Records identified from:
Databases (n =23547)

Records removed before

Duplicate records removed
(n =9069)

Records identified from:
Citation searching (n = 57)

v

Records screened

Records excluded
(n=13901)

(n=14478)
'

v

Reports sought for retrieval

Reports not retrieved
(n=5)

Reports sought for retrieval

Reports not retrieved
(n=0)

(n=577)
v

(n=42)
v

Reports assessed for eligibility
(n=572)

Reports excluded:
Reject abstract (n = 334)
Reject full text (n = 149)

Reports assessed for eligibility
(n=42)

New studies included in review
(n=79)
Reports of new included studies

(n=27)
.

Total studies included in review
(n = 108)

Reports excluded:
Reject abstract (n = 5)
Reject full text (n = 10)

Figure 1. PRISMA flowchart of the systematic search strategy performed.

3.1. Description of Studies

Table 2 presents a summary of the studies including participants, intervention and out-
come measures. Across all 106 studies, 18,321 children were included within the review. These
were from 30 countries, spanning six continents, and the global distribution of these partici-
pants can be seen in Figure 2. From those studies that reported the sex of participants, 38%
were male (1 = 7047), 31% were female (n = 5621), and 31% (n = 5653) were from mixed groups
that did not specify the split between sexes. The mean sample size was 173 + 415 children,
and sample sizes ranged from 14 to 3895 children. Only two studies [38,39] included children
with a mean age of 5 years (1 = 1484, 8% of participants). The most observed age category
was 10-year-olds (1 = 6717, 37%); however, 11-year-olds were most frequently measured
(n = 30 studies), but represented only 12% of the total sample population. The effect of one
study [40] must be noted, as they conducted a multi-national study across 3895 children,
representing 21% of the participants.
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Figure 2. Global distribution of participants from the reviewed studies.

Most fitness interventions were undertaken in a school (1 = 65, 61%) or community
sports club (n = 23, 22%). From the studies included, 70 (66%) applied interventions with
at least one full session per week, 18 (17%) studies involved a warm-up protocol lasting
between 10 and 25 min, and a further 18 (17%) provided additional content to an existing
programme of activity. The mean duration of the interventions were 18 &+ 21 weeks, the
shortest period was 4 weeks [41-44], and the longest studies lasted 2 years [45-48]. The
studies which lasted two years [45-48] were conducted in schools and an elite sports
club. Of the 106 studies reviewed, only 7 [49-55] used a method that recruited a sample
of participants that were specific volunteers for a research intervention project, and the
duration of these studies lasted between 4 and 42 weeks.
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Table 2. Descriptive information of the reviewed studies.

Study

Participant Information

Intervention Context

Outcome Measures

Abate Daga et al. [56]

n =40
M =40
F=0

Age range (years) = 8-9
Mean age (years) = NS

Country: Italy

Context: Community sports club
Format: Warm-up

Modality: Games (small-sided)
Duration (weeks): 12

Lower body Power

. Standing long jump
Change of direction

. 10 x 5 m Sprint
Aerobic fitness

. Mini Cooper test
Sport Specific

. Shuttle dribble test

Alberty and CINIK [46]

n =40
M=20
F=20

Age range (years) = 6 to 7
Mean age (years) = NS

Country: Slovakia
Context: School
Format: Whole session
Modality: FMS
Duration (weeks): 104

Lower body Power

. Standing long jump
Change of direction

. 4 x 10 m shuttles
Flexibility

. Sit and reach
Coordination

. Plate tapping test
Other

. Kneeling overhead volleyball throw
e Jump with max-effort rotation

Alesi et al. [57]

n=44
M =44
F=NS

Mean age (years) = NS
Intervention = 8.8 = 1.1
Control =9.0 £ 0.9

Country: Italy

Context: School

Format: Whole session
Modality: Sport, specific (soccer)
Duration (weeks): 26

Change of direction

o Agility test (bespoke)
Other

Forward Digit Span Test
Backward Digit Span Tests
Corsi Block Test

Visual Discrimination
Tower of London test
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Table 2. Cont.

Study

Participant Information

Intervention Context

Outcome Measures

Almeida et al. [12]

n =160
M =NS
F=NS

Age range (years) = NS
Mean age (years) = 7.9 years

Country: Brazil
Context: School
Format: Whole Session
Modality: Plyometrics
Duration (weeks): 12

Lower body Power

. Standing long jump
Upper body strength
. Handgrip
Muscular endurance
. Curl ups
Speed

. 20 m sprint
Change of direction
. Square test
Flexibility

. Sit and reach
Motor competence

. KTK

Aerobic fitness

° 1 mile time trial

Alonso-Aubin et al. [58]

n="78
M=78
F=0

Age range (years) = 6 to 11
Mean age (years) = NS

Country: Spain

Context: Elite sports club (Rugby)

Format: Warm-up

Modality: Integrative neuromuscular training
Duration (weeks): 8

Lower body Power

. Standing long jump
Upper Body Power

° Med Ball throw (2 kg)
Muscular endurance

. Abdominal Curl test
Change of direction

. 5 x 10 m repeat sprint test
Coordination

. Plate Tapping test
Motor competence

° Functional movement screen
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Table 2. Cont.

Study

Participant Information

Intervention Context

Outcome Measures

Alves et al. [59]

n =128
M =67
F=61

Age range (years) = 10 to 11
Mean age (years) = 10.91 £ 0.51

Country: Portugal

Context: School

Format: Whole session

Modality: Plyometrics, interval training
Duration (weeks): 8

Lower body Power

. Counter-movement jump
e  Standing log jump

Upper Body Power

. Medicine-ball throw
Speed

. 20 m sprint

Aerobic fitness

e Multi-stage fitness test

Annesi et al. [60]

n =141
M=78
F=63

Age range (years) = 9 to 12
Mean age (years) = 10.0 £ 0.9

Country: USA

Context: Community sports club
Format: Whole session
Modality: Youth fit 4 life
Duration (weeks): 41

Muscular endurance

. Press-ups

Aerobic fitness

° 3 min run distance
Psychological

. Exercise Barriers Self-Efficacy Scale for
Children

. Self-regulation for physical activity

. Overall negative mood

Injury
Sport Specific
Executive functioning
Other
Arabatzi et al. [41] n=36 Country: Greece Lower body Strength
M =21 Context: School . Isokinetic ankle dorsiflexion
F=15 Format: Whole session

Age range (years) = NS
Mean age (years) = 9.30 & 0.54

Modality: Plyometrics
Duration (weeks): 4

Avetisyan et al. [61]

n=20

M =20

F=NA

Age range (years)

Mean age (years) = 11 £ 0.64

Country: Armenia

Context: School

Format: Additional content
Modality: Resistance training
Duration (weeks): 26

Lower body Power

. Standing long jump
Muscular endurance

. 10 s press-up test
Change of direction

e 4 x 10 m shuttles
Psychological

. Session enjoyment
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Study Participant Information Intervention Context Outcome Measures
Barboza et al. [62] n =191 Country: Netherlands Injury
M =NS Context: Community sports club e Rate, severity and burden
F=NS Format: Warm-up ’
Age range (years) Modality: Warm-up Hockey
Mean age (years) = NS Duration (weeks): 40
Bogdanis et al. [63] n =40 Country: Greece Lower body Power
M=NS Context: Community sports club e  Counter-movement jump (unilateral and
F=NS Format: Additional content

Age range (years) = NS
Mean age (years) = NS

Modality: Plyometrics
Duration (weeks): 8

bilateral)
. Squat jump
. Drop jump
. Standing long jump

Change of direction

. 5m +5m 180° turn
. 10 m + 10 m 180° turn

Boraczyniski et al. [64]

n=67
M =67
F=0

Age range (years) = NS
Mean age =11.2 0.7

Country: Poland
Context: Elite sports club
Format: Whole session

Modality: Soccer-specific, interval training

Duration (weeks): 27

Lower body Power

. Standing long jump
Upper body Strength

e  Hand grip
Muscular endurance

. Bent-arm hang

. Sit-ups

Change of direction

e 10 x 5m shuttle run
Stability

. Flamingo balance test
Flexibility

. Sit and reach test
Coordination

. Plate tapping test
Aerobic fitness

. Cycle ergometer

Boraczyriski et al. [65]

n="75
M=75
F=0

Age range (years) = 10 to 11
Mean age (years) = NS

Country: Poland
Context: Elite sports club
Format: Whole session

Modality: Soccer-specific and resistance training

Duration (weeks): 52

Sport Specific

. Soccer-specific motor competence test x5
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Table 2. Cont.

Study

Participant Information

Intervention Context

Outcome Measures

Bouguezzi et al. [66]

n=26
M =26
F=0

Age range (years) = NS
Mean age (years) = NS

Country: Tunisia
Context: Elite sports club
Format: Whole session
Modality: Plyometrics
Duration (weeks): 8

Lower body Power

. Counter-movement jump
. Five pogo jumps

Speed

. 20 m sprint

Change of direction

. Illinois agility test
Sport-Specific

e Maximal kicking distance

Bryant et al. [67]

n=165
M=77
F=88

Age range (years) = 8 to 10
Mean age (years) = 8.3 + 0.4

Country: United Kingdom

Context: School

Format: Whole session

Modality: Fundamental movement skills
Duration (weeks): 6

Lower body Power
. Counter-movement jump
Speed

. 10 m sprint

Psychological
. Perceived physical competence subscale for
children.
Casolo et al. [68] n =100 Country: Italy Aerobic fitness
M=NS Context: School e  Six-minute walking test
F=NS Format: Additional content

Age range (years) =7 to 9
Mean age (years) =7.5 + 0.5

Modality: Small-sided games
Duration (weeks): 13.5

Cenizo-Benjumea et al. [69]

n =497
M =271
F=226

Age range (years) = NS
Mean age (years) = NS

Country: Spain

Context: School

Format: Whole Session

Modality: Fundamental movement skills
Duration (weeks): 18

Lower body Power

. Counter-movement jump
° Standing log jump

Change of direction

. 4 x 10 m shuttle run
Motor competence

. 3JS test
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Table 2. Cont.

Study

Participant Information

Intervention Context

Outcome Measures

Chang et al. [70]

n=>52
M=24
F=28

Age range (years) = 10 to 11
Mean age (years) = NS

Country: Taiwan
Context: School
Format: Warm-up
Modality: Core stability
Duration (weeks): 6

Muscular endurance

. Plank

U Lateral plank

e  Dynamic curl-up

. Static curl-up
Stability

. Single-legged balance
Flexibility

. Sit and reach test

Motor competence

. Functional movement screen
Chaouachi et al. [53] n==63 Country: Tunisia Lower body Strength
M =63 Context: Specific regearch sample e  Isokinetic dynamometry (knee extension)
F=0 Format: Whole session

Age range (years) = 10 to 12
Mean age (years) =11 £ 1

Modality: Resistance training
Duration (weeks): 12

Lower body Power

. Standing long jump
Speed

. 25 m Sprint
Stability

e  Stork stability test

Costa et al. [71]

n =238
M=17
F=21

Age range (years) =9 to 10
Mean age (years) =9.1

Country: Portugal

Context: School

Format: Whole session

Modality: Multi-component fitness training
Duration (weeks): 12

Motor competence
. The motor competence assessment
Aerobic fitness

. Yo-Yo Intermittent Recovery Level 1
Children’s Test

Psychological

. Enjoyment level
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Study

Participant Information

Intervention Context

Outcome Measures

Cunha et al. [55]

n=18
M=18
F=0

Age range (years) = 10 to 12
Mean age (years) = NS

Country: Brazil

Context: Specific research sample
Format: Whole session

Modality: Resistance training
Duration (weeks): 12

Lower body Strength

. Isokinetic dynamometry (Knee extension)

Upper body strength

e  Isokinetic dynamometry (Elbow flexion)

. Aerobic fitness

. Peak VO, (Treadmill running)

Other

. Body Composition (DXA Scan)

Cvejic and Ostoji¢ [72]

n=178
M =NS
F=NS

Age range (years) =8 to 9
Mean age (years) = 9.02 + 0.33

Country: Serbia

Context: School

Format: Whole session

Modality: Multi-component fitness training
Duration (weeks): 13.5

Muscular endurance

. Sit-ups
. Press-ups
Flexibility

. Sit and reach test
. Shoulder stretch

Aerobic fitness

e Multi-stage fitness test

de Greeff et al. [47]

n =499
M =226
F=273

Age range (years) =7 to 9
Mean age (years) = 8.1 + 0.7

Country: Netherlands
Context: School

Format: Additional content
Modality: Interval training
Duration (weeks): 104

Lower body Power

. Standing long jump
Upper body Strength

. Handgrip

Muscular endurance

. Sit-ups

Change of direction

. 10 x 5 m Shuttle run
Aerobic fitness

e Multi-stage fitness test
Executive functioning

Golden Stroop test,

Digital span backwards
Visual span backwards,
Wisconsin card-sorting task
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Donahoe-Fillmore and Grant [54]

n=26
M=12
F=14

Age range (years) = 10 to 12
Mean age (years) = NS

Country: USA

Context: Specific research sample
Format: Whole session

Modality: Yoga

Duration (weeks): 8

Flexibility
° Sit and reach test
° 90/90 test

Coordination
Motor competence

e Bruininks-Oseretsky test of motor proficiency

Drouzas et al. [73]

n==68
M =68
F=0

Age range (years): 8 to 11
Mean age (years) = NS

Country: Greece
Context: Elite sports club
Format: Whole session
Modality: Plyometrics
Duration (weeks): 10

Lower body Strength

. Isometric mid-thigh pull
Lower body Power

Unilateral (CM]J)

Bilateral (CMJ),
Unilateral squat jump (S])

Bilateral squat jump (SJ)
Standing long jump (SLJ).

Speed

. 20 m sprint
Change of direction
. T test

Duncan et al. [74]

n=94
M =49
F=45

Age range (years) = 6
Mean age (years) = NS

Country: United Kingdom

Context: School

Format: Whole session

Modality: Integrative Neuromuscular Training
Duration (weeks): 10

Lower body Power

e  Counter-movement jump
. Standing long jump

Upper Body Power

. Seated medicine-ball throw (1 kg)
Speed

. 10 m Sprint

Motor competence

e Test of gross motor competence—2
Psychological

e  Physical self-efficacy
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Duncan et al. [75]

n =140

M=77

F=63

Age range (years) 6 to 7
Mean age (years) = 6.4

Country: United Kingdom

Context: School

Format: Whole session

Modality: Integrative Neuromuscular Training
Duration (weeks): 10

Lower body Power

. Counter-movement jump
e  Standing long jump

Upper Body Power

. Seated medicine-ball throw (1 kg)
Speed

. 10 m Sprint

Motor competence

e Test of gross motor competence —2
Psychological

. Perceived motor competence

Duncan et al. [76]

n=124
M =67
F=57

Age range (years) = 6 to 11
Mean age (years) = 8.5 = 1.9

Country: United Kingdom
Context: School

Format: Whole session
Modality: Shuttle time
Duration (weeks): 6

Lower body Power

. Standing long jump

Upper Body Power

. Seated medicine-ball throw (1 kg)
Speed

. 10 m Sprint

Motor competence

e Test of gross motor competence —2

Eather et al. [77]

n=48
M=29
F=19

Age range (years) = 10 to 12
Mean age (years) = 10.9 £ 0.7

Country: Australia

Context: School

Format: Whole session

Modality: Multi-component fitness training
Duration (weeks): 8

Upper Body Power
. Seated Basketball throw
Muscular endurance

e Wall squat
. Press-ups
. Sit-ups (x7)

Flexibility

. Sit and reach test
Aerobic fitness

e Multi-stage fitness test
Psychological

. Physical-fitness testing experience and
attitudes towards physical-fitness testing
questionnaire




Sports 2025, 13, 309

17 of 64

Table 2. Cont.

Study

Participant Information

Intervention Context

Outcome Measures

Elbe et al. [52]

n =300
M =142
F =158

Age range (years) = 8 to 10
Mean age = 9.30 & 0.35

Country: Denmark

Context: Specific research sample

Format: Whole session.

Modality: Resistance training, Interval training and
small-sided games

Duration (weeks): 42

Aerobic fitness

e Yo-Yo Intermittent Recovery Level 1
Children’s Test

Psychological

e  Physical activity enjoyment scale
. Youth Sport environment questionnaire

Faigenbaum et al. [78] n=41 Country: USA Lower body Power
M=NS Context: School . Standing long jump
F=NS Format: Warm-up . Single-legged hop
Age range (years) 9 to 10 Modality: Integrative Neuromuscular Training
Mean age = NS Duration (weeks): 8 Muscular endurance
. Push-up test
. Curl-up test
Change of direction
° 4 x 10 m shuttle run
Stability
e  Single-legged balance
Flexibility
. Sit and reach test
Aerobic fitness
. 0.8 km time trial run
Faigenbaum et al. [79] n =40 Country: USA Lower body Power
M=16 ContexF: School e Standing long jump
F=24 Format: Warm-up

Age range (years) = 7
Mean age = 7.6 - 0.3

Modality: Integrative Neuromuscular Training
Duration (weeks): 8

. Single-legged hop
Muscular endurance

. Push-up test
e  Curl-up test

Change of direction

. 4 x 10 m shuttle run
Stability

. Stork balance test
Flexibility

. Sit and reach test
Aerobic fitness

. 0.8 km time trial run.
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Fernandes et al. [80]

n="71
M=71
F=0

Age range (years) =8 to 11
Mean age (years) = 9.6 + 0.7

Country: Portugal
Context: School

Format: Whole session
Modality: Soccer specific
Duration (weeks): 45

Lower body Power

. Counter-movement jump
Speed

. 15 m sprint

Aerobic fitness

° Yo-Yo intermittent endurance test 1

Ferrete et al. [81]

n=24
M=24
F=0

Age range (years) =8 to 9
Mean age (years) = NS

Country: Spain

Context: Elite sports club
Format: Additional content
Modality: Resistance training
Duration (weeks): 26

Lower body Power

. Counter-movement Jump
Speed

. 15 m sprint

Flexibility

. Sit and reach test

Aerobic fitness

. Yo-Yo intermittent endurance test 1

Font-Llado et al. [82]

n =190
M=90
F =100

Age range (years) =7 to 8
Mean age (years) = 7.43 4= 0.32

Country: Spain
Context: School
Format: Warm-up

Modality: Integrative Neuromuscular Training

Duration (weeks): 12

Motor competence

. Canadian agility and Movement skill

assessment (CAMSA)

Gallotta et al. [83]

n =230
M =130
F =100

Age range (years) =8 to 11
Mean age (years) = NS

Country: Italy

Context: School

Format: Whole session
Modality: Circuit training
Duration (weeks): 22

Muscular endurance

. Curl-up test,
. Push-up test,
. Trunk-lift test

Flexibility

. Sit and reach test

Motor competence

. Korperkoordinationstest Fiir Kinder
Aerobic fitness

e Multi-stage fitness test
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Hammami et al. [84]

n=20
M=20
F=0

Age range (years) = NS
Mean age (years) = 11.1 £ 0.8

Country: Tunisia

Context: Elite sports club
Format: Whole session
Modality: Resistance training
Duration (weeks): 6

Lower body Strength
. 1 repetition maximum (back squat).
Lower body Power

e  Standing long jump.
e Three hop test.

Speed

. 30 m Sprint

Change of direction

e  Change of direction test
Stability

° Y Balance test

Hernéndez et al. [85]

n=19
M=19
F=0

Age range (years) = NS
Mean age (years) = 10.2 £ 1.7

Country: Chile

Context: Community sports club
Format: Whole session
Modality: Plyometrics

Duration (weeks): 7

Lower body Power

e  Counter-movement jump
Speed

. 30 m sprint

Change of direction

. T test

Homeyer et al. [86]

n =303
M =162
F=141

Age range (years) =7 to 11
Mean age (years) = NS

Country: Germany

Context: School

Format: Additional content

Modality: Fundamental movement skills
Duration (weeks): 52

Lower body Power

. Standing long jump
Muscular endurance

. Sit-up test

. Press-up test

Speed

. 20 m Sprint
Flexibility

. Sit and reach test
Coordination

. Sideways jumping

. Balancing backwards
Motor competence

. German Motor Test 6-18
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Honer et al. [87]

n=>516
M =234
F=282

Age range (years) = NS
Mean age (years) = 11.90 & 0.76

Country: Germany

Context: School

Format: Whole session

Modality: Multi-component fitness training
Duration (weeks): 8

Lower body Power

. Standing long jump
Speed

. 20 m Sprint
Flexibility

. Stand and reach test
Coordination

. Sideways jumping

. Balancing backwards
Motor competence

. German Motor Test 6-18

Jaimes et al. [88]

n=63
M=63
F=0

Age range (years) = NS
Mean age (years) =9.2 £ 0.5

Country: Columbia

Context: School

Format: Whole session
Modality: Resistance training
Duration (weeks): 8

Lower body Power

Abalakov Jump,
Counter-movement jump
Squat jump

Standing long Jump

Change of direction

. 4 x 10 m shuttle run

Jarani et al. [89]

n =760
M =397
F =363

Age range (years) = 6 to 10
Mean age (years) = 8.3 £ 1.6

Country: Albania

Context: School

Format: Whole session

Modality: Fundamental movement skills
Duration (weeks): 22.5

Lower body Power

. Standing long jump
Change of direction

. 10 x 5 m shuttle run
Flexibility

. Sit and reach test
Coordination

. Hanging-target throw,
. Low Jump,
° Backwards ball throw

Motor competence
. Korperkoordinationstest Fiir Kinder
Aerobic fitness

° Anderson test




Sports 2025, 13, 309

21 of 64

Table 2. Cont.

Study

Participant Information

Intervention Context

Outcome Measures

Keiner et al. [45]

n="70
M=70
F=0

Age range (years) =9 to 11
Mean age (years) = NS

Country: Germany

Context: Elite sports club

Format: Additional content

Modality: Resistance training, Plyometrics
Duration (weeks): 104

Lower body Power

. Counter-movement jump
. Squat jump

. Drop jump

Ketelhut et al. [90]

n=48
M =28
F=20

Age range (years) =9 to 10
Mean age (years) = 10.7 &+ 0.6

Country: Germany

Context: School

Format: Whole session

Modality: Multi-component fitness training
Duration (weeks): 13.5

Aerobic fitness

. Six-minute running test

Koutsandréou et al. [91]

n="71
M =32
F=39

Age range (years) =9 to 10
Mean age (years) = 9.35 £ 0.6

Country: Germany

Context: School

Format: Whole session

Modality: Interval training, Fundamental
movement skills

Duration (weeks): 10

Motor competence

. Heidelberg Gross Motor Test
Aerobic fitness

. Multi-stage fitness test
Other

. Letter digit span test

Larsen et al. [92]

n =295
M =NS
F=NS

Age range (years) = 8 to 10
Mean age (years) = NS

Country: Denmark
Context: School
Format: Whole session

Modality: Circuit training, games (small sided)

Duration (weeks): 43

Lower body Power

e  Standing long jump
Speed

. 20 m Sprint

Stability

. Flamingo balance test
Coordination

. A coordination wall

Larsen et al. [93]

n =239
M =NS
F=NS

Age range (years) = 8 to 10
Mean age (years) = NS

Country: Denmark
Context: School
Format: Whole session

Modality: Interval training, games (small-sided)

Duration (weeks): 43

Lower body Power

. Standing long jump
Speed

. 20 m Sprint

Stability

. Flamingo balance test
Coordination

. A coordination wall
Aerobic fitness

. Yo-Yo Intermittent Recovery Level 1
Children’s Test
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Latorre Romén et al. [94]

n=114
M =NS
F=NS

Age range (years) = 8 to 12
Mean age (years) = NS

Country: Spain
Context: School
Format: Whole session

Modality: Small-sided games

Duration (weeks): 10

Lower body Power

. Standing long jump
Upper body Strength

e  Hand grip

Motor competence

. Slalom dribble test
Aerobic fitness

. Multi-stage fitness test
Executive functioning

. FIREBRAND. School Aptitude Tests
. Trail-Making Tests

Other
. Creative Imagination Test for Children

Latorre Romén et al. [95]

n=>58
M =48
F=10

Age range (years) = NS

Mean age (years) = 8.72 & 0.97

Country: Spain

Context: Elite sports club
Format: Additional content
Modality: Contrast training
Duration (weeks): 10

Lower body Power

L] Counter-movement jump
. Standing long jump

. Squat jump

° Drop jump

Speed

. 25 m Sprint
Change of direction
. T test

Lloyd et al. [42]

n=41
M=41
F=0

Age range (years) =9
Mean age (years) = NS

Country: United Kingdom
Context: School

Format: Whole session
Modality: Plyometrics
Duration (weeks): 4

Lower body Power

° 10 consecutive sub-maximal hops,
. 5 bilateral vertical hops
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Lucertini et al. [96]

n =101
M =51
F=50

Age range (years) = NS
Mean age (years) = NS

Country: Italy

Context: School

Format: Whole session
Modality: Resistance training
Duration (weeks): 26

Lower body Power
e Abalokov jump
Upper body strength

e  Hand Grip strength,
. Pinch strength

Change of direction

. 10 x 10 m stage shuttle run
Stability

e Single-leg stance stand
Flexibility

Coordination

. Plate tapping test

Motor competence

. Harre’s obstacle course
Aerobic fitness

e  Multi-stage fitness test

Marta et al. [97]

n=134
M =63
F=71

Age range (years) = 10 to 11
Mean age (years) = 10.84 £+ 0.47

Country: Portugal

Context: School

Format: Whole session

Modality: Plyometrics, Interval training
Duration (weeks): 8

Lower body Power

. Counter-movement jump
. Standing long jump.

Upper Body Power

. Medicine-ball throw (1 kg)
Speed

. 20 m sprint.

Aerobic fitness

. Multi-stage fitness test

Marta et al. [98]

n=>57
M =57
F=0

Age range (years) = 10 to 11
Mean age (years) = NS

Country: Portugal
Context: School
Format: Whole session

Modality: Plyometrics, Suspension training

Duration (weeks): 8

Lower body Power

. Counter-movement jump
e  Standing long jump.

Upper Body Power
. Medicine-ball throw (1 kg)
Speed

. 20 m sprint.
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Marta et al. [99]

n=125
M =58
F=67

Age range (years) = 10 to 11
Mean age (years) = 10.8 & 0.4

Country: Portugal

Context: School

Format: Whole session

Modality: Plyometrics, Interval training
Duration (weeks): 8

Lower body Power

. Standing long jump
e  Counter-movement jump

Upper Body Power

. Medicine-ball throw
Speed

. 20 m sprint

Aerobic fitness

e Multi-stage fitness test

Marta et al. [100]

n=118
M =57
F=61

Age range (years) = 10 to 11
Mean age (years) = 10.84 4= 0.47

Country: Portugal

Context: School

Format: Whole session

Modality: Plyometrics, Suspension training
Duration (weeks):

Lower body Power

. Counter-movement jump
. Standing long jump.

Upper Body Power
. Medicine-ball throw (1 kg)
Speed

. 20 m sprint.

Marta et al. [101]

n =125
M =58
F=67

Age range (years) = 10 to 11
Mean age (years) = 10.8 £ 0.4 years

Country: Portugal

Context: School

Format: Whole session

Modality: Plyometrics, Interval training
Duration (weeks): 8

Lower body Power

U Counter-movement jump
. Standing long jump.

Upper Body Power

. Medicine-ball throw (1 kg)
Speed

. 20 m sprint.

Aerobic fitness

. Multi-stage fitness test

Marta et al. [102]

n=125
M =58
F=67

Age range (years) = 10 to 11
Mean age (years) NS

Country: Portugal

Context: School

Format: Whole session

Modality: Plyometrics, Multi-component fitness
training.

Duration (weeks): 8

Lower body Power

. Counter-movement jump
. Standing long jump.

Upper Body Power
. Medicine-ball throw (1 kg)
Aerobic fitness

. Multi-stage fitness test
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Martinez-Vaicano et al. [103]

n =487
M =248
F=239

Age range (years) =9 to 10
Mean age (years) = NS

Country: Spain

Context: School

Format: Whole session
Modality: Small-sided games
Duration (weeks): 36

Lower body Power

. Standing long jump
Upper body Strength

e  Hand grip

Muscular endurance
Change of direction

. 4 x 10 m shuttles
Flexibility

. Sit and reach tests
Aerobic fitness

e Multi-stage fitness test

Marzouki et al. [104]

n=137
M =66
F=71

Age range (years) = 8 to 11
Mean age (years) = NS

Country: Tunisia
Context: School
Format: Whole session
Modality: Plyometrics
Duration (weeks): 4

Lower body Power

. Standing long jump
. Squat jump

Speed

. 20 m Sprint
Change of direction

e 5-10-5 (pro-agility)
Stability

° Y balance test
Aerobic fitness

e Multi-stage fitness test

Mayorga-Vega et al. [105]

n="75
M=34
F=41

Age range (years) = 10 to 11
Mean age (years) = 11.1 - 0.4

Country: Spain

Context: School

Format: Whole session
Modality: Circuit training
Duration (weeks): 8

Lower body power

. Standing long jump
Muscular endurance

. Bent-arm hang

. Sit-ups

Aerobic fitness

e Multi-stage fitness test
Psychological

° Physical Self-Description Questionnaire
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Menezes et al. [106]

n =238
M =38
F=0

Age range (years) = 6 to 10
Mean age (years) = NS

Country: Brazil

Context: Community sports club

Format: Warm-up

Modality: Integrative Neuromuscular Training
Duration (weeks):

Lower body Power

. Counter-movement jump
Speed

. 20 m sprint

Change of direction

. Change of direction square
Flexibility

. Sit and reach test

MIChailidis et al. [107]

n=45
M =45
F=0

Age range (years) = NS
Mean age (years) = NS

Country: Greece

Context: Community sports club
Format: Additional content
Modality: Plyometrics

Duration (weeks): 12

Lower body Strength

. 10 repetition maximum (back squat)

Lower body Power

Counter-movement jump
Standing long jump
Squat jump

Drop jump

Five bounds.

Speed

. 30 m sprint
Anaerobic fitness

o 30 s Wingate test
Sport Specific

. Kicking distance
Other

. Testosterone levels

Moeskops et al. [108]

n=34
M=0
F=34

Age range (years) = 6 to 11
Mean age (years) = NS

Country: United Kingdom

Context: Community sports club

Format: Whole session

Modality: Integrative Neuromuscular Training
Duration (weeks): 8

Lower body Power

. Drop jump
. 20 hops

Muscular endurance
. Biering-Sorenson test (trunk)
Motor competence

. Functional movement screen
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Moran et al. [109]

n=29
M=29
F=0

Age range (years) = NS
Mean age (years) = NS

Country: United Kingdom
Context: Community sports club
Format: Whole session
Modality: Resistance training
Duration (weeks): 8

Lower body Strength

. Isometric mid-thigh pull
Lower body Power

. Counter-movement jump
Upper body strength

. Handgrip strength

Ng et al. [110]

n=71
M=71
F=0

Age range (years) = 6 to 13
Mean age (years) = 9.82 £ 1.90

Country: Hong Kong
Context: School

Format: Whole session
Modality: Change of direction
Duration (weeks): 6

Stability

. Star balance test

Psychological

. Perceived Physical Ability Scale for Children

Orntoft et al. [111]

n =526
M =257
F =269

Age range (years) = 10 to 11
Mean age (years) = 11.1 + 0.4

Country: Denmark
Context: School

Format: Whole session
Modality: Soccer specific
Duration (weeks): 11

Lower body power

. Standing long jump
Stability

e  Flamingo balance test
Aerobic fitness

. Yo-Yo Intermittent Recovery Level 1
Children’s Test

Parsons et al. [112]

n=43
M=0
F=43

Age range (years) =9 to 11
Mean age (years) = 11.1

Country: Canada

Context: Community sports club
Format: Warm-up

Modality: FIFA 11+

Duration (weeks): 16

Lower body Power

. Counter-movement jump
Muscular endurance

. Plank test

Change of direction

. T test

Stability

e Y balance test

Motor competence

. Landing-error scoring system
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Pinto-Escalona et al. [113]

n=721
M =377
F=2344

Age range (years) =7 to 8
Mean age (years) =7.4 & 0.5

Country: Spain, France, Portugal, Germany and
Poland

Context: School

Format: Whole session

Modality: Multi-component fitness training
Duration (weeks): 52

Stability

. Y balance test

Flexibility

. Front split test

Aerobic fitness

. Multi-stage fitness test

Psychological

. Strengths and Difficulties Questionnaire
Other

° Academic achievement
. Physical Activity Questionnaire for Children

Polevoy et al. [114]

n=>50
M =50
F=0

Age range (years) =9 to 11
Mean age (years) = NS

Country: Russia

Context: School

Format: Whole session

Modality: Multi-component fitness training
Duration (weeks): 10

Lower body power

. Standing long jump
Upper body Strength

. Handgrip
Muscular endurance

. Squats

Change of direction

. 3x10m

Flexibility

. Sit and reach test

Pomares-Nogueraet et al. [43]

n=23
M=23
F=0

Age range (years) = 11 to 12
Mean age (years) = 11.8 £ 0.3

Country: Spain

Context: Community sports club
Format: Warm-up

Modality: FIFA 11+

Duration (weeks): 4

Lower body Power

. Counter-movement jump
. Standing long jump
° Drop jump

Speed

. 20 m sprint
Change of direction

e Illinois agility test
Stability

. Y balance test
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Ramirez-Campillo et al. [115]

n=14
M=14
F=0

Age range (years) = NS
Mean age (years) = NS

Country: Spain

Context: Community sports club
Format: Additional content
Modality: Plyometrics

Duration (weeks): 6

Lower body Power

. Counter-movement jump
e  Standing long jump
. Drop jump

Sport Specific
e  Kicking velocity

Redondo-Tebar et al. [38]

n = 1447
M =748
F =699

Age range (years) =4 to 6
Mean age (years) = NS

Country: Spain

Context: School

Format: Whole session
Modality: Small-sided games
Duration (weeks): 36

Lower body power

. Standing long jump
Change of direction

e 4 x 10 m shuttle run
Aerobic fitness

e Multi-stage fitness test

Richard et al. [116] n=173 Country: USA Executive functioning
M=NS Context: School ) . Runco Creative Assessment Battery,
F=NS Format: Whole session e  Bertsch’s test of motor creativity,
Age range (years) = 9 to 10 Modality: Circuit training . Exercise self-efficacy,
Mean age (years) = 9.56 & 0.61 Duration (weeks): 12 . Perception of exercise difficulty
Reyes-Amigo et al. [117] n=24 Country: Chile Psychological
M=16 Context: School ) . The International Fitness Scale
F=8 Format: Whole session

Age range (years) = 8 to 10
Mean age (years) = 10.45 & 0.90

Modality: Multi-component fitness training
Duration (weeks): 12

Rossler et al. [40]

n = 3895
M=NS
F=NS

Age range (years) =7 to 12
Mean age (years) = NS

Country: Switzerland, Germany, Czech Republic
and Holland

Context: Community sports clubs

Format: Warm-up

Modality: FIFA 11+

Duration (weeks): 52

Injury

. Injury occurrence, time loss, survival exposure

Rossler et al. [118]

n=122
M =122
F=0

Age range (years) = 7 to 12
Mean age (years) = NS

Country: Switzerland,

Context: Community sports clubs
Format: Warm-up

Modality: FIFA 11+

Duration (weeks): 10

Lower body Power

. Counter-movement jump
. Standing long jump
. Drop jump

Speed

. 20 m sprint
Sport Specific

. Slalom dribble,
e Wall-volley test
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Sacchetti et al. [48]

n =497
M =256
F=241

Age range (years) = 8 to 9
Mean age (years) = NS

Country: Italy

Context: School

Format: Additional content

Modality: Multi-component fitness training
Duration (weeks): 104

Lower body power

. Standing long jump
Upper Body Power

. Medicine-ball throw
Speed

. Medicine-ball throw
Flexibility

. Sit and reach test
Motor competence

. Forward roll

Other

e  Physical Activity Questionnaire for children

Sammoud et al. [119]

n=26
M =26
F=0

Age range (years) = NS
Mean age (years) = NS

Country: Tunisia

Context: Elite sports club
Format: Additional content
Modality: Plyometrics
Duration (weeks): 8

Lower body Power

e  Counter-movement jump

. Standing long jump

Sport Specific

e  Front crawl diving start

. Front crawl water start with a push-off from
the wall

e  Front crawl water start without a push-off
from the wall

Savicevi¢ et al. [120]

n=128
M =57
F=71

Age range (years) = 6to 7
Mean age (years) = 6.23 + 0.88

Country: Serbia

Context: School

Format: Whole session

Modality: Multi-component fitness training
Duration (weeks): 39

Lower body Power

. Standing long jump
Muscular endurance

. Hanging pull-ups
Speed

. 20 m sprint
Flexibility

. Sit and reach test
Coordination

. Hand tapping
Motor competence

. Backward polygon
. Hoop throwing
. Ball rolling
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Schlegel et al. [121]

n=48
M =25
F=23

Age range (years) = 10 to 11
Mean age (years) = NS

Country: Czech Republic
Context: School

Format: Whole session
Modality: Street workout
Duration (weeks): 6

Muscular endurance

. Press-ups

. Sit -ups

. Hanging hold
. Plank
Flexibility

. Sit and reach

Sijie et al. [39]

n=_37
M=14
F=23

Age range (years) =5
Mean age (years) = NS

Country: China

Context: School

Format: Whole session
Modality: Interval training
Duration (weeks): 10

Lower body Power

. Standing long jump
Upper body strength

. Hand grip test
Change of direction

. 4 x 10 m test
Flexibility

. Sit and reach test

Skoradal et al. [122]

n=2392
M =203
F=189

Age range (years) = 10 to 12
Mean age (years) = 11.1 + 0.3

Country: Faroe Islands
Context: School

Format: Whole session
Modality: Small-sided games
Duration (weeks): 11

Lower body power

. Standing long jump
Stability

. Stork balance test
Aerobic fitness

. Yo-Yo Intermittent Recovery Level 1
Children’s Test

St Laurent et al. [51]

n=28
M=15
F=13

Age range (years) = 7 to 12
Mean age (years) =9.3 £ 1.5

Country: USA

Context: research specific sample
Format: Whole session
Modality: Suspension training
Duration (weeks): 6

Lower body Power
. Standing long jump
Muscular endurance

e Trunk Lift
e  90° Push-Up
e  Modified Pull-Up

Change of direction

. 4 x 10 m shuttle run

Motor competence

. Functional movement screen
Other

. Participation score




Sports 2025, 13, 309

32 of 64

Table 2. Cont.

Study

Participant Information

Intervention Context

Outcome Measures

Stupar et al. [123]

n =207
M =NS
F=NS

Age range (years) = 6to 7
Mean age (years) = NS

Country: Serbia

Context: School

Format: Whole session

Modality: Multi-component fitness training
Duration (weeks): 16

Speed

. 20 m sprint
Change of direction
Stability

Flexibility
Coordination

. Plate tapping test
Motor competence

. Backwards obstacle course
Aerobic fitness
Psychological

Injury

Sport-Specific

Other

Tatsuo et al. [124]

n=>57
M=33
F=24

Age range (years) =7 to 8
Mean age (years) = NS

Country: Japan

Context: School

Format: Additional content
Modality: Agility

Duration (weeks): 5

Change of direction

e  Repeated side steps

Thompson et al. [125]

n=>51
M=0
F=51

Age range (years) = 10 to 12
Mean age (years) = NS

Country: USA

Context: Community sports club
Format: Warm-up

Modality: FIFA 11+

Duration (weeks): 8

Lower body Power

. Drop jump (unilateral)
. Drop jump (bilateral)

Change of direction

. 45° cut (planned)
. 45° cut (unplanned)

Tottori et al. [126]

n=>58
M=33
F=25

Age range (years) = 8 to 12
Mean age (years) = NS

Country: Japan

Context: School

Format: Whole session
Modality: Interval training
Duration (weeks): 4

Lower body Power

. Standing long jump
Muscular endurance

. Sit-ups

Aerobic fitness

. Multi-stage fitness test
Executive functioning

. Digit span test
. Tower of Hanoi
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Trajkovi¢ and Bogataj [127]

n =66
M=0
F=66

Age range (years) = NS
Mean age (years) = 11.05 & 0.72

Country: Serbia
Context: Community sports club
Format: Additional content

Modality: Integrative Neuromuscular Training

Duration (weeks): 10

Lower body Power

. Counter-movement jump
Upper Body Power

. Med-ball throw

Speed

. 10 m sprint

Change of direction

. T test

Motor competence

. Korperkoordinationstest Fiir Kinder

Trajkovié et al. [128]

n =236
M=36
F=0

Age range (years) = 10 to 12
Mean age (years) = NS

Country: Serbia

Context: Community sports club
Format: Warm-up

Modality: FIFA 11+

Duration (weeks): 8

Lower body Power

. Standing long jump

Speed

. 20 m sprint

Change of direction

. Illinois agility test

Aerobic fitness

. 30-15 intermittent running test
Anaerobic fitness

. Repeat sprint ability

Trecroci et al. [129]

n=24
M=24
F=0

Age range (years) = NS
Mean age (years) = 11.3 & 0.70

Country: Italy

Context: Community sports club
Format: Warm-up

Modality: Jump-rope training
Duration (weeks): 8

Stability
e Y balance test (lower quarter)
Motor competence

. Harre’s circuit test

Tseng et al. [130]

n=>55
M=27
F=28

Age range (years) = 10 to 12
Mean age (years) = NS

Country: Taiwan
Context: School

Format: Whole session
Modality: FIFA 11 + Kids
Duration (weeks): 8

Lower body power

. Standing long jump
Muscular endurance

. Sit-ups

Flexibility

. Sit and reach test
Aerobic fitness

. 800 m running time trial
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Turgutet al. [131]

n=29
M=0
F=29

Age range (years) = NS
Mean age (years) = NS

Country: Turkey

Context: Community sports club
Format: additional content
Modality: Plyometrics

Duration (weeks): 12

Stability

° Star excursion balance test

Vaczi et al. [132]

n=23
M=0
F=23

Age range (years) = NS
Mean age (years) = NS

Country: Hungary

Context: Elite sports club

Format: Additional content
Modality: Nordic hamstring exercise
Duration (weeks): 20

Lower body Strength
. Isokinetic dynamometry (knee extension)
Lower body Power

. Counter-movement jump

Vasileva et al. [133]

n =90
M=44
F=46

Age range (years) =7 to 9
Mean age (years) =7.4 £ 0.3

Country: Spain

Context: School

Format: Warm-up

Modality: Integrative neuromuscular training
Duration (weeks): 13.5

Upper body Strength

. Handgrip

Aerobic fitness

. 800 m running time trial
Other

. Salivary HMW-adiponectin

Vera-Assaoka et al. [134]

n=_32
M=32
F=0

Age range (years) = NS
Mean age (years) = NS

Country: Chile

Context: Community sports club
Format: Additional content
Modality: Plyometrics

Duration (weeks): 7

Lower body Strength
° Five-repetition maximum (back squat)
Lower body Power

. Counter-movement jump
. Drop jump
. Five bound test

Speed

. 20 m sprint

Change of direction

. Illinois agility test

Aerobic fitness

. Running time trial (2.4 km)
Sport Specific

. Maximum kicking distance
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Wang et al. [135]

n =40
M =40
F=0

Age range (years) =9 to 10
Mean age (years) = NS

Country: China

Context: School

Format: Whole session
Modality: Sport-specific (soccer)
Duration (weeks): 10

Lower body Power

. Standing long jump
Upper body strength

e  Hand grip strength
Muscular endurance

. Sit-up,
. Front bridge,
e  Side bridge

Stability

e  Single leg standing (eyes closed)
Flexibility

. Sit and reach test

Aerobic fitness

e Multi-stage fitness test

Waugh et al. [50]

n=20
M=10
F=10

Age range (years) = NS
Mean age (years) = 8.9+
0.3

Country: United Kingdom

Context: Research specific sample

Format: Whole session
Modality: Resistance training
Duration (weeks): 10

Lower body Strength

. Isokinetic dynamometry (Achilles tendon)

Westblad et al. [136]

n=30
M=15
F=15

Age range (years) = NS
Mean age (years) = 11.8 £ 0.9

Country: Sweden

Context: Community sports club

Format: Whole session
Modality: Resistance training
Duration (weeks): 6

Lower body Power

. Counter-movement jump
. Squat jump

Speed

. 30 m sprint

Williams et al. [137]

n=>34
M=17
F=17

Age range (years) = 11 to 12
Mean age (years) = 11.4 & 0.67

Country: United Kingdom

Context: Community sports club

Format: Warm-up
Modality: Parkour
Duration (weeks): 8

Lower body Power

. Counter-movement jump
Speed

. 10 m sprint

Motor competence

e Overhead squat

Yanci et al. [138]

n=>57
M=33
F=24

Age range (years) = NS
Mean age (years) = 6.32 & 0.41

Country: Spain
Context: School
Format: Whole session
Modality: Agility
Duration (weeks): 4

Change of direction
. T test
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Yanci et al. [44]

n="76
M=44
F=32

Age range (years) = NS

Mean age (years) = 6.42 & 0.38

Country: Spain
Context: School
Format: Whole session
Modality: Agility
Duration (weeks): 4

Change of direction
. T test

Yapici et al. [139]

n=116
M =116
F=0

Age range (years) =7 to 9
Mean age (years) = NS

Country: Turkey

Context: School

Format: Whole session

Modality: Multi-component fitness training
Duration (weeks): 12

Lower body Power

L] Counter-movement jump

Speed

. 10 m sprint
Stability

e  Flamingo test
Flexibility

. Sit and reach test

Ye et al. [140]

n =261
M =127
F=134

Age range (years) =7 to 9

Mean age (years) = 8.27 £ 0.70

Country: USA

Context: School

Format: Whole session
Modality: Circuit training
Duration (weeks): 40.5

Upper body Strength
. Hand grip
Muscular endurance
. Sit-ups

° Press-ups

Motor competence

e  Kicking speed,

e  Throwing speed,

° Standing long jump,
. Hopping

Aerobic fitness

e Multi-stage fitness test
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Yildiz et al. [49]

n=28
M =28
F=0

Age range (years) = NS
Mean age (years) = 9.6 + 0.7

Country: Turkey

Context: Specific research sample
Format: Whole session

Modality: Resistance training
Duration (weeks): 8

Lower body Power
. 10 m sprint
Speed

. 10 m sprint
Change of direction
. T test
Stability

e Y balance test
Flexibility

. Sit and reach test
Motor competence

. Functional movement screen

Zarei et al. [141]

n=231
M=31
F=0

Age range (years) = NS
Mean age (years) =11.5 & 0.8

Country: Iran

Context: Community sports club
Format: Warm-up

Modality: FIFA 11+

Duration (weeks): 10

Lower body Strength

e  Isokinetic dynamometry (hip, knee and ankle)

Zhang et al. [142]

n =352
M=177
F=175

Age range (years) =7 to 8
Mean age (years) =7.8 &= 0.7

Country: China

Context: School

Format: Whole session

Modality: Multi-component fitness training
Duration (weeks): 10

Upper body Strength

. Hand grip

Speed

. 50 m sprint

Flexibility

. 50 m sprint

Aerobic fitness

° Multi-stage fitness test

n = number of participants, M = Male, F = Female, NS = not stated.
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3.2. Intervention Modalities

Studies were grouped according to common forms of fitness modalities, such as
resistance training or plyometrics. Where the intervention did not align to a recognised
training format or was highly specialised toward a particular exercise modality, they were
organised into their own category. A total of 22 different training modalities were used
across the studies, including agility (n = 3), change of direction (CoD; n = 1), circuit training
(n = 3), contrast training (n = 1), FIFA 11+ (n = 7), fundamental movement skills (FMSs;
n = 6), integrative neuromuscular training (INT; n = 9), interval training (n = 6), jump rope
training (n = 1), multi-component fitness training (1 = 5), Nordic hamstring exercise (NHE;
n = 1), parkour (n = 1), plyometrics (1 = 16), resistance training (n = 14), shuttle time (1 = 1),
small-sided games (1 = 3), soccer specific (n = 4), suspension training (n = 2), core stability
(n = 1), exergaming (n = 1), street workout (n = 1), yoga (n = 1), and warming-up hockey
(n =1). The studies typically applied only one intervention modality (control conditions
excluded); however, seven studies used two different modalities such as plyometrics and
interval training [97,102] and one study [52] used three different modalities, including
resistance training, interval training and small-sided games.

3.3. Outcome Measures

One hundred and thirty-three measures (not including iterations of common tests)
were used across the 106 studies to assess the interventions. The most frequently used tests
were the standing long jump (n = 51), linear sprint (n = 38), and counter-movement jump
(n = 34). The mean number of measures per study was 4.3, with a range from one test up to
ten tests [107].

3.4. Summary of the Pedagogy of Interventions

The methods of each study were analysed and coded for different facets of pedagogical
design using activity structure, practitioner behaviours and motivational climate as the
three core themes. The coding denoted if any of the defined variables were present or not
in the methods and were reported as frequencies.

3.5. Activity Structure

Eight different forms of activity structure organisation were identified, of which the
most frequently used was LEP (n = 38), followed by a mixed format approach (n = 37).
Thirteen studies did not provide enough information to determine the format used.

When reviewed for statements relating to SDT, only 13 studies were identified for
at least one of the three components, the most frequent being competence (n = 12), fol-
lowed by autonomy (1 = 9) and then relatedness (n = 7). From an intervention structure
perspective (defined by the degree of adult supervisory control), 94 studies were identified
as highly structured, 11 as moderate, and one as low structure. The study identified as
low structure [69] applied a gamified approach in children aged 8-11 years. The 11 studies
that were of moderate structure were distributed across the range of ages included in this
review (5 to 11 years). High-activity structure studies were applied to participants across
all ages. Despite the frequency of resistance training or plyometric interventions within
this sample of studies, none of them were of low or medium structure.
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3.6. Practitioner Behaviours

Table 3 presents a summary of the practitioner behaviours identified in the reviewed
studies. Analysis of these studies found that no additional behaviours were stated outside
of the initial assessment tool. The mean number of stated practitioner behaviours per
study was 0.7 £ 1.2, with 69 studies not reporting any practitioner behaviour. Figure 3
presents the frequency distribution for the number of practitioner behaviours stated in
each of the studies. The highest frequency of behaviours reported within a study method
was seven [116], which was a moderately structured intervention with 9-year-old children.
Figure 3 is a histogram that illustrates the frequency with which intervention research
reports prescribed practitioner behaviours. This image indicates a clear skew in the data
towards the implementation of minimal practitioner behaviours. From the 34 studies that
reported practitioner behaviours, instruction was the most frequently deployed (1 = 30),
followed by corrective feedback, illustrated in Figure 4.
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Figure 3. The frequency with which studies reported practitioner behaviours.



40 of 64

Sports 2025, 13, 309

Table 3. Analysis of stated practitioner behaviours.

NNS

uorjenyeay

Awouoyny

A12A0081( PapINo

ASoreuy

juawaSeuey

Suruonsan

PI0°S

juswysiung

asrterg

apsny

mowngy

uonpNISUY

S[PeqPad,] FAIIILIOD)

SPeqpasd [erdauan)

Mpeqpasg dywadg

dUB)SISSY [edISAYJ

SurPpoN

Abate Daga et al. [56]
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Alesi et al. [57]

Almeida et al. [12]

Alonso-Aubin et al. [58]

Alves et al. [59]

Annesi et al. [60]

Arabatzi et al. [41]

Avetisyan et al. [61]

Barboza et al. [62]

Bogdanis et al. [63]
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Bouguezzi et al. [66]
Bryant et al. [67]

Casolo et al. [68]

Cenizo-Benjumea et al. [69]

Chang et al. [70]

Chaouachi et al. [53]
Costa et al. [71]
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Duncan et al. [76]
Eather et al. [77]
Elbe et al. [52]

Faigenbaum et al. [78]

Faigenbaum et al. [79]

Fernandes et al. [80]
Ferrete et al. [81]

Font-Llado et al. [82]
Gallotta et al. [83]

Hammami et al. [84]

Hernandez et al. [85]

Homeyer et al. [86]
Honer et al. [87]

Jaimes et al. [88]
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Jarani et al. [89]

Keiner et al. [45]

Ketelhut et al. [90]

Koutsandréou et al. [91]

Larsen et al. [92]

Larsen et al. [93]

Latorre Roman et al. [94]

Latorre Romaén et al. [95]

Lloyd et al. [42]

Lucertini et al. [96]
Marta et al. [97]

Marta et al. [98]

Marta et al. [99]

Marta et al. [100]

Marta et al. [101]

Marta et al. [102]

Martinez-Vizcaino et al. [103]

Marzouki et al. [104]

Mayorga-Vega et al. [105]
Menezes et al. [106]
Miller et al. [143]
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Moeskops et al. [108]

Moran et al. [109]
Ngetal. [110]

Orntoft et al. [111]

Parsons et al. [112]

Pinto-Escalona et al. [113]

Poveloy et al. [114]

Pomares-Nogueraet et al. [43]

Ramirez-Campillo et al. [115]
Redondo-Tebar et al. [38]

Reyes-Amigo et al. [117]

Richard et al. [116]

Rossler et al. [40]

Rossler et al. [118]

Sachetti et al. [48]

Sammoud et al. [119]

Savicevic et al. [120]
Schlegel et al. [121]
Sijie et al. [39]
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Skordal et al. [122]

St Laurent et al. [51]
Stupar et al. [123]
Tatsuo et al. [124]

Thompson et al. [125]
Tottori et al. [126]

Trajkovi¢ and Bogataj [127]

Trajkovié et al. [128]

Trecroci et al. [129]
Tseng et al. [130]

Turgutet al, [131]

Vaczi et al. [132]

Vasileva et al. [133]

Vera-Assaoka et al. [134]

Wang et al. [135]

Waugh et al. [50]

Westblad et al. [136]

Williams et al. [137]
Yanci et al. [138]
Yanci et al. [44]
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Figure 4. A histogram depicting the frequency of reported practitioner behaviours.
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Analysis of practitioner behaviour frequency by intervention modality, across the
four most frequently utilised modalities (plyometrics, RT, FMS and INT), indicates that
some forms of training modality reported more practitioner behaviours than others. In-
tegrated neuromuscular training had the highest mean practitioner behaviour per study
(1.6), followed by plyometrics (1.1), then RT (0.7) and FMS (0.7). By way of comparison,
INT studies referred to practitioner behaviours more often than not, with six out of nine
studies mentioning at least one practitioner behaviour.

3.7. Motivational Climate

Table 4 presents the analysis of the studies, including their motivational climates,
showing that 94 studies did not include any statements referring to the environment of
their intervention. Of the 12 studies that did, all had statements indicative of a mastery
climate, and no studies were found to be of an ego-performance orientation. Within
these twelve mastery-focused papers, competence statements were most frequently found
(n =10), and only two studies [69,120] included all three elements (competence, relatedness
and autonomy).
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Table 4. Summary information of activity structure and motivational climate.

Activity Structure Format Mastery Autonomy Relatedness Climate
Abate Daga et al. [56] High Games (small sided) No No No Unclear
Alberty and CIIIK [46] High Mixed formats No No No Unclear
Alesi et al. [57] Medium Mixed formats No No Yes Mastery
Almeida et al. [12] High LEP No No No Unclear
Alonso-Aubin et al. [58] High Mixed formats No No No Unclear
Alves et al. [59] High LEP No No No Unclear
Annesi et al. [60] High Mixed formats No No No Unclear
Arabatzi et al. [41] High LEP No No No Unclear
Avetisyan et al. [61] High LEP No No No Unclear
Barboza et al. [62] High Mixed formats No No No Unclear
Bogdanis et al. [63] High Circuit training No No No Unclear
Boraczyniski et al. [64] High Mixed formats No No No Unclear
Boraczyriski et al. [65] High Mixed formats No No No Unclear
Bouguezzi [66] High LEP No No No Unclear
Bryant et al. [67] High Mixed formats No No No Unclear
Casolo et al. [68] Medium Games (small sided) No No No Unclear
Cenizo-Benjumea et al. [69] Low Games (pairs) Yes Yes Yes Mastery
Chang et al. [70] High LEP No No No Unclear
Chaouachi et al. [53] High LEP No No No Unclear
Costa et al. [71] High Mixed formats No No No Unclear
Cunha et al. [55] High LEP No No Yes Unclear
Cvejic and Ostojic [72] High Mixed formats Yes No Yes Unclear
De Greef et al. [47] High Interval training No No No Unclear
Donahoe-Fillmore and Grant [54] High LEP No No No Unclear
Drouzas et al. [73] High Not specified No No No Unclear
Duncan et al. [74] High LEP No No No Unclear
Duncan et al. [75] High LEP No No No Unclear
Duncan et al. [76] High Mixed formats No No No Unclear
Eather et al. [77] Medium Mixed formats Yes No Yes Mastery
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Table 4. Cont.

Activity Structure Format Mastery Autonomy Relatedness Climate
Elbe et al. [52] High Mixed formats No No No Unclear
Faigenbaum et al. [78] Medium Circuit training Yes Yes No Mastery
Faigenbaum et al. [79] High Not specified No No No Mastery
Fernandes et al. [80] High Not specified No No No Unclear
Ferrete et al. [81] High LEP No No No Unclear
Font-Llad¢ et al. [82] High Mixed formats No No No Unclear
Gallotta et al. [83] High Mixed formats Yes No No Mastery
Hammami et al. [84] High LEP No No No Unclear
Hernandez et al. [85] High LEP No No No Unclear
Homeyer et al. [86] Medium Games (individual) No No No Unclear
Honer et al. [87] High Mixed formats Yes No No Mastery
Jaimes et al. [88] High Mixed formats No No No Unclear
Jarani et al. [89] High Mixed formats No No No Unclear
Keiner et al. [45] High LEP No No No Unclear
Ketelhut et al. [90] High Mixed formats No No No Unclear
Koutsandréou et al. [91] Medium Games (individual) No No No Unclear
Larsen et al. [92] High Mixed formats No No No Unclear
Larsen et al. [93] High Mixed formats No No No Unclear
Latorre Roman et al. [94] High Games (small sided) No No No Unclear
Latorre Roman et al. [95] High LEP No No No Unclear
Lloyd et al. [42] High LEP No No No Unclear
Lucertini et al. [96] High Not specified No No No Unclear
Marta et al. [97] High LEP No No No Unclear
Marta et al. [98] High LEP No No No Unclear
Marta et al. [99] High Mixed formats No No No Unclear
Marta et al. [100] High LEP No No No Unclear
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Activity Structure Format Mastery Autonomy Relatedness Climate
Marta et al. [101] High LEP No No No Unclear
Marta et al. [102] High LEP No No No Unclear
Martinez-Vizcaino et al. [103] High Games (small sided) No No No Unclear
Marzouki et al. [104] High LEP No No No Unclear
Mayorga-Vega et al. [105] High Circuit training No No No Unclear
Menezes et al. [106] High LEP No No No Mastery
MIChailidis et al. [107] High LEP No No No Unclear
Moeskops et al. [108] High LEP No No No Unclear
Moran et al. [109] High LEP No No No Unclear
Ng et al. [110] High LEP No No No Unclear
Orntoft et al. [111] High Mixed formats No No No Unclear
Parsons et al. [112] High Not specified No No No Unclear
Pinto-Escalona et al. [113] High Mixed formats No No No Unclear
Poveloy et al. [114] High Mixed formats No No No Unclear
Pomares-Nogueraet et al. [43] High Not specified No No No Unclear
Ramirez-Campillo et al. [115] High LEP No No No Unclear
Redondo-Tebar et al. [38] High Games (small sided) No No No Unclear
Reyes-Amigo et al. [117] High Mixed formats No No No Unclear
Richard et al. [116] Medium Mixed formats Yes Yes No Mastery
Rossler et al. [40] High Mixed formats No No No Unclear
Rossler et al. [118] High Mixed formats No No No Unclear
Sachetti et al. [48] High Mixed formats No No No Unclear
Sammoud et al. [119] High LEP No No No Unclear
Savicevié et al. [120] Medium Mixed formats Yes Yes Yes Mastery
Schlegel et al. [121] High resistance training No No No Unclear
Sijie et al. [39] High Interval training No No No Unclear
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Skordal et al. [122] High Games (small sided) No No No Unclear
St Laurent et al. [51] High LEP No No No Unclear
Stupar et al. [123] High Not specified No No No Unclear
Tatsuo et al. [124] Medium Games (individual) No No No Unclear
Thompson et al. [125] High Not specified No No No Unclear
Tottori et al. [126] High Interval training No No No Unclear
Trajkovi¢ and Bogataj [127] High Not specified No No No Unclear
Trajkovi¢ et al. [128] High Not specified No No No Unclear
Trecroci et al. [129] High LEP No No No Unclear
Tseng et al. [130] High Not specified No No No Unclear
Turgutet al, [131] High LEP No No No Unclear
Vaczi et al. [132] High LEP No No No Unclear
Vasileva et al. [133] High Circuit training Yes No Yes Unclear
Vera-Assaoka et al. [134] High LEP No No No Unclear
Wang et al. [135] High Mixed formats No No No Unclear
Waugh et al. [50] High LEP No No No Unclear
Westblad et al. [136] High LEP No No No Unclear
Williams et al. [137] Medium Mixed formats Yes Yes No Mastery
Yanci et al. [138] High Mixed formats No No No Unclear
Yanci et al. [44] High Mixed formats No No No Unclear
Yapici et al. [139] High Not specified No No No Unclear
Ye et al. [140] Medium Exergaming No Yes No Unclear
Yildiz et al. [49] High LEP No No No Unclear
Zarei et al. [141] High Not specified No No No Unclear
Zhang et al. [142] High Mixed formats No No No Unclear

LEP = Linear exercise progression.
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4. Discussion

The aim of this systematic scoping review was to examine the reporting of pedagogy
in contemporary child fitness-development research. From the 106 studies included in
the review, it is evident that there is a dearth of pedagogical information reported within
research studies. Within the 106 studies, 69 reported no practitioner behaviours, 94 did
not make any statement relating to SDT, and 94 had insufficient information relating to
the motivational climate. Additionally, most studies were of high structure (n = 94) and
often deployed an LEP approach (n = 38); they were practitioner-centred and adult-like
in nature. However, many of the interventions reviewed had significantly positive effects
on child fitness, compared to age- and activity-matched control groups. This is a key
feature when embarking on a critical review of fitness-intervention pedagogy, as there is
something inherently efficacious about these interventions, despite the lack of reported
pedagogical content.

4.1. Evidence of Pedagogy

The results of this review indicate minimal evidence of pedagogical reporting within
the studies; however, it was not absent. Therefore, it is important to better understand
the diversity of what pedagogical statements were included. Of those studies that did
include practitioner behaviours, instruction was the most frequently used (n = 31). In those
studies that stated ‘instruction’ was used, it was frequently the only defined practitioner
behaviour identified. This establishes the behaviourist nature of the interventions, in that
the practitioner told the participants what to do, how to do it, and when, in keeping with
a reductionist, controlled research protocol. Based on the stated information within the
methods, there were few circumstances where a two-way exchange took place between
participant and intervention lead, with even less opportunity to exert any autonomy over
what or how exercise was performed. The evidence derived from these studies reflects a
narrow band of pedagogical practice, which is not reflective of effective practices [19,144].
In spite of limited pedagogical practice reported, the studies frequently reported positive
effects on the fitness qualities trained.

Successfully delivering outcomes (increased physical fitness) only represents one
component of the CPPRF [19]; the second element that this paper has considered is learner
engagement. This concept is further enhanced through the consensus statement for physical
literacy [145], which is that physical activity transcends more than simply movement, but
includes and develops social, cognitive and affective elements. Consideration of participant
engagement is absent in all but 1 study across the 106 reviewed. The assumptions made
are that high-structure, dose-response type interventions do not achieve high engagement
in younger children, and only increase physical fitness (outcomes). As may be expected,
given the focus of these research studies, the breadth of outcome measures was heavily
weighted towards physical outcomes and not towards the experience of the children
undertaking them. The lack of engagement assessment is further evidence by the short-
term, reductionist, behaviourist approach to these studies. Each study, individually, may
not be criticised for this method of research, as their approaches were valid and rigorous,
but the body of research as a collective may.

Williams et al. [137] did engage in qualitative interviews with their participants, under-
taking different forms of warm-up protocols. In such an approach, the authors were able to
form different judgements of the interventions, which is not possible with quantitative-only
physiological data. More specifically, they found that participants expressed the opinion
that they found a parkour-based warm-up (high in autonomy) was more fun to perform
than their traditional warm-up. However, in doing so, Williams et al. [137] also offered
further insights as to why there is a dearth of reporting for engagement and enjoyment. The



Sports 2025, 13, 309

53 of 64

specific constraints of conducting qualitative-data collection in primary-aged children is
their ability to answer open questions in a valid way, due to their level of metacognition and
language skills. This is coupled with the willingness of parents to provide consent for their
child to be included in a research interview. Consequently, conducting primary qualitative
research on the experiences of primary-aged children undertaking physical intervention
studies is far more challenging than the relative simplicity of a fitness testing battery.

4.2. Motivational Climate

Faigenbaum et al. [13] recommended that fitness training, specifically resistance train-
ing, be conducted in an environment of skill mastery, exploration and fun, which has been
deemed to be a “motivational climate” [146]. Analysis of the studies reviewed indicated
that only 12 of the 106 had some form of statement that indicated a possible mastery
climate, while the remaining 94 had no statements relating to motivational climate. The
106 studies did suggest that the “task-only”-based interventions were effective in improv-
ing the intended outcomes compared to control conditions. To add perspective on this,
Goodway et al. [146] suggested that the constraints-based approach is most effective in
developing children’s fitness, but not that other approaches were ineffective. By performing
a specialised task that is designed to improve performance in aligned outcome measures,
it would be anticipated that participants would improve. It is also probable that this rate
of increase would be greater than their peers, who were engaged in a more generalised
programme of activity. However, Goodway et al. [146] would argue that there is further
improvement possible, over and above the adaptation seen from solely executing the task,
if that task was situated in the appropriate psychological climate for that child.

If these studies are replicated as printed, then stifled psychological climates are created.
To illustrate this, Ferrete et al. [81] applied a high-structured, 12-week intervention, with
eight- and nine-year-old boys, using only modelling and instruction. Using this information
alone, the climate created here was one of a behaviourist “teacher say, student do”, leaving
little space for exploration, experimentation, imagination, or fun. From a hypothetical
position, it is possible that these children may not develop as adaptable movers like those
given a similar framework in a more constructivist, explorative and free psychological
climate. Taking this point further, and considering the Sport England statement for physical
literacy [145], yes, these participants moved, but it is questionable how much the environ-
ment afforded opportunities to develop thinking, feeling and connection. Furthermore,
using the SDT [20], there is an absence of autonomy, and an intention to develop a sense
of relatedness or competence, resulting in little change in intrinsic motivation to continue
pursuing fitness beyond the study. Therefore, the research conducted by Ferrete et al. [81]
and others like it, may at first sight be seen as positive, but, on reflection, it may now be
viewed as an opportunity lost.

An alternative perspective could be taken that the control conditions, against which
the study interventions were compared, were equally or further lacking in pedagogical
planning, compared to the interventions. If such were true, then applying a clear focus, such
as strength or speed, to a curriculum and activity structure, represents an advancement in
the delivery of fitness development. Before arriving at such conclusions, consideration of
the aims of the control conditions must be accounted for. This review is specifically explor-
ing the development of fitness in children, yet in many cases the control conditions were
the existing primary PE or sport curricula, which were much broader in their objectives.
The principle of specificity explains that those children deliberately partaking in activities
such as jump training would outperform children in jump measures, compared to those in
general PE classes. In addition, the studies in this review were focused on the consequences
of a highly specialised training intervention. They did not consider what control condition



Sports 2025, 13, 309

54 of 64

children improved on which the research group did not. When considering this question,
all participant domains (psycho-motor, psycho-behavioural, psycho-social) should be con-
sidered, not just the intended physical fitness outcomes. For example, the control-condition
children improved their object-control skills, motor creativity and social interactions, while
the plyometric group increased their vertical jump. Equally, what skills declined in the
intervention groups whilst they were focused on this single modality?

4.3. Translation and Implementation

The examination of pedagogy in children’s fitness is a timely and pertinent question
to ask, given the decline in childhood fitness and the increased awareness of implementing
evidence-based practice (EBP) [147]. The creation of activities for children’s fitness will emerge
from this body of research and reflect what is reported, including any omissions or gaps. Using
the RE-AIM Model [148] (reach, efficacy, adoption, implementation, maintenance) to view
these studies, we must consider the ease and appropriateness with which practitioners may
adopt and implement these interventions in their own contexts. Glasgow et al. [148] defined
implementation as “. .. the extent to which a program is delivered as intended.” Practitioners
can neither infer intentions nor assume certain pedagogies from the research evidence, but
simply enact them as reported. Consequently, this review has highlighted significant gaps
and omissions in this field of study, prohibiting the use of EBP within children’s fitness.

Using the applied model for research in sport sciences (ARMSS) (applied research
model for sport sciences) [146], Bishop [149] stated research should include clear trans-
parency of who delivered the intervention, how it was delivered, and the experiences of
those within. Using the applied model for research in sport sciences (ARMSS) model of
Bishop [149] stated that research should include clear transparency of who delivered the
intervention, how it was delivered and the experiences of those within. The evidence
within the 106 studies reviewed shows clearly that this way of reporting research has not
been adopted. The reviewed studies show a consistent absence of how they were delivered
as described by the three pedagogical variables (activity structure, practitioner behaviours,
and motivational climate), relative to the needs of younger children. Where there was little
evidence of how they were delivered, there was even less data relating to the experiences
of the children within them. Therefore, the information available in the studies reviewed
for this paper would not support the successful translation of the interventions, despite
both their potential reach and efficacy.

Bishop [145] suggests that researchers should be cognizant of the range of considerations
faced by practitioners when research is translated into contexts which are more “real world”.
The research presented in this review would clearly fall short in this domain, and practitioners
would see many barriers to the implementation of many of the interventions, based on the
absence of pedagogical details reported. In many of studies reviewed, schoolteachers delivered
these interventions, so it could be assumed that they would have implemented a pedagogy
in keeping with their experiences, school culture, and context. However, in the absence of
this being reported, consumers of this research have no way of knowing what this pedagogy
may have been. Nor can they determine whether it was consistent between practitioners
within the same study (e.g., between control and experimental groups). Furthermore, no
assumptions can be made relating role to pedagogical practice; as stated by Randall [150],
primary educators are under-prepared to deliver physical education, and therefore it cannot
be assumed that pedagogical practices will be transferred into classes of different domains
(i.e., cognitive and psychomotor). An EBP may only be formed around the evidence available
and not what is missing yet assumed to be present.”

A final consideration when analysing this review, with specific reference to the trans-
lation and implementation, is the influence of the peer-review process for publication. All
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scientific publications have a specific focus, writing style and, potentially, word-count.
Manuscripts are reviewed by editors, associate editors, and peers before they are accepted
or rejected. Through this publication process, many amendments, additions and subtrac-
tions are made before finally becoming available to the consumer. The studies within this
review are frequently published in journals which may place greater importance on the
physiological, quantitative, “task, dose-response” data than the pedagogical and engage-
ment data. In such articles it is customary to control variables and reduce measurement
error, such that inferences can be made about the independent and dependent variables.
In such a way, the inclusion of pedagogy muddies the waters of what may be a simpler
research design. Consequently, the presented analysis of the studies may be less a reflection
of the study design philosophy than an observation of the biases evident in the publication
of such research. To address this point, the research community must accept the limitations
of the current research approach and recognise that more contextually appropriate research
design and subsequent reporting is essential.

4.4. Research Approach

The wider context of this paper is the development of fitness in children across the
longer term (lifespan); however, this was not the purpose of those studies reviewed. The
included papers were more short-term focused and explored the immediate impact of
an intervention, lasting between four weeks and two years. Viewed through the SOLO
taxonomy framework [151], it might appear that the authors considered their research
problems as unistructural ones. Such an approach suggests that there is a single and
simple solution to a problem. For example, to increase children’s jump height the solution
needed is a plyometric training programme. This would represent a reductionist approach
to studying childhood fitness development, through the controlling of non-intervention
variables and determining a dose-response relationship. In this regard, it is perhaps
understandable that pedagogy is less prevalent within the study methods reviewed, as
it falls outside the unistructural perspective of measuring the impact of the exercise on
the outcome.

There is nothing inherently incorrect in this reductionist approach, and in many cir-
cumstances it would be the correct research strategy. Controlling for pedagogical influence,
through its minimisation, may be seen as advantageous, due to its potential impact on training
performance. However, it does not serve practitioners trying to translate this evidence to the
children they work with or replicate the study in different contexts. To expand on this point,
the perspective of Goodway et al. [152] considers the development of fitness not as a unistruc-
tural one, as is evident in much of the reviewed research, but as multi-structural or relational.
Goodway et al. [152] used the constraints-based model proposed by Newell et al. [153] to
suggest the development of movement skills is a dynamic system that is influenced by the
organism, task and environment. The environment includes multiple facets, including me-
teorological, physical and psychological. This constraints-based approach shows there is a
complexity to the problem, and an interconnectivity between what is delivered, how it is
delivered and the climate it is delivered in.

Within the research examined in this review, their purpose was to change children’s
fitness through the execution of a simple and specific task (fitness training), but the environ-
mental factors are typically limited to the physical space in which it was performed. The tasks
themselves were again limited to the physical execution of movement(s). A more compre-
hensive way of reporting /approaching such research is to articulate tasks which also require
the interaction between participants and practitioners, where they were able to make choices
in how they interacted with the intervention. Furthermore, what was the psychological or
motivational climate in which the participants undertook these fitness activities?
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4.5. Limitations

The results of this review have shown that the published literature lacks pedagogical
elements which may stimulate intrinsic motivation in children. However, the results of
this review are limited to peer-reviewed, published fitness-intervention research, which
constrains how far-reaching the implications of this review can be. The findings of this
review cannot state that the declining fitness levels in children could or should be attributed
to the pedagogical quality of all fitness training, nor that the interventions reviewed are
representative of all training interventions worldwide. It is entirely probable that across the
broad spectrum of fitness provision for 5-11-year-old children, there will be many instances
of high quality and rich pedagogy. This raises the question: where did this pedagogy come
from, if not the peer-reviewed literature in fitness interventions? This review has referred to
EBP as an approach whereby research evidence forms one of three elements, supplemented
by stakeholder perspectives and practitioner experiences. To address the constraints on the
findings from this review, the other elements of EBP need exploration, in relation to the use
of pedagogy within children’s fitness training.

4.6. Conclusion and Practical Applications

This paper aimed to review fitness-intervention studies used within children aged
5-11 years from a pedagogical perspective, using a systematic scoping review. Findings
showed a broad range of fitness interventions were delivered within children, mostly
demonstrating positive fitness outcomes. However, activity structures were predominantly
highly structured, limiting opportunities for autonomy and exploration. Practitioner
behaviours, essential for shaping learning and engagement, were omitted in 65% of studies
and, when reported, mainly included instruction, reinforcing a behaviourist, one-way
teaching model. Motivational climates, particularly those fostering mastery, autonomy;,
and relatedness, were referenced in only 12 studies. The interventions were found to be
more akin to adult-appropriate training, and the lack of pedagogical reporting undermines
the translational value of the research. It also risks creating fitness experiences misaligned
with children’s developmental needs, potentially leading to negative associations with
physical activity. Ultimately, effective child fitness interventions must move beyond what
works, to embrace how it works. In embracing this change of emphasis, researchers and
practitioners can ensure that physical improvements are matched by psychological growth
and sustained participation.

To bridge this gap, future research must adopt relational and multi-structural ap-
proaches, recognizing fitness development as a dynamic interplay between task, environ-
ment, and learner. To evidence a shift in approach, research should explicitly integrate and
report pedagogical strategies, aligning with frameworks such as the CPPRF [19] and the
WHO-WHAT-HOW model [143]. Furthermore, manuscripts should follow the guidance of
Bishop [149], and clarify who delivered the intervention (to whom), how this was delivered,
and the experiences of those undertaking it. Finally, to complement the existing wealth of
physical data, qualitative data should also be included, providing insights into children’s
experiences and levels of engagement, enjoyment, and motivation.
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Abbreviations

The following abbreviations are used in this manuscript:

PIT Physical inactivity triad

EDD Exercise deficit disorder

WHO World Health Organisation

CPPRF Coaching Planning, Practice, and Reflective Framework

SDT Self-Determination Theory

AGT Achievement Goal Theory

PRISMA  Preferred Reporting Items for Systematic Reviews and Meta-Analyses
YPD Youth Physical Development

LEP Linear exercise prescription

INT Integrative neuromuscular training

FMS Fundamental Movement skills

RT Resistance training

COD Change of direction

NHE Nordic hamstring exercise

CYPDM  Composite youth physical development model

ARMSS  Applied model for research in sport sciences

RE-AIM  Reach, efficacy, adoption, implementation, maintenance
EBP Evidence-based practice

References

1.

Aubert, S.; Barnes, ].D.; Abdeta, C.; Abi Nader, P.; Adeniyi, A.F; Aguilar-Farias, N.; Dolores, S.; Tenesaca, A.; Bhawra, J.;
Brazo-Sayavera, J.; et al. Global Matrix 3.0 Physical Activity Report Card Grades for Children and Youth: Results and Analysis
From 49 Countries. . Phys. Act. Health 2018, 15, S251-S273. [CrossRef]

Conolly, A.; Saunders, C.; Neave, A. Health Survey for England 2016: Adult Overweight and Obesity; Health and Social Care
Information Centre: Leeds, UK, 2017.

Inchley, J.; Currie, D.; Jewell, J.; Breda, J.; Barnekow, V. Adolescent Obesity and Related Behaviours: Trends and Inequalities
in the WHO European Region, 2002-2014: Observations from the Health Behaviour in School-Aged Children (HBSC) WHO
Collaborative Cross-National Study. World Health Organization. Regional Office for Europe. Available online: https://iris.who.
int/handle/10665/329417 (accessed on 31 August 2025).

Morley, D.; Till, K.; Ogilvie, P.; Turner, G. Influences of gender and socioeconomic status on the motor proficiency of children in
the UK. Hum. Mov. Sci. 2015, 44, 150-156. [CrossRef]

Sandercock, G.R.H.; Cohen, D.D. Temporal trends in muscular fitness of English 10-year-olds 1998-2014: An allometric approach.
J. Sci. Med. Sport 2019, 22, 201-205. [CrossRef]

Faigenbaum, A.D.; Rebullido, T.R.; MacDonald, J.P. Pediatric Inactivity Triad: A Risky PIT. Curr. Sports Med. Rep. 2018, 17, 45-47.
[CrossRef]

Alvarez-Bueno, C.; Hillman, C.H.; Cavero-Redondo, L; Sénchez-Lopez, M.; Pozuelo-Carrascosa, D.P.; Martinez-Vizcaino, V.
Aerobic fitness and academic achievement: A systematic review and meta-analysis. . Sports Sci. 2020, 38, 582-589. [CrossRef]
[PubMed]

Hulteen, R.M.; Morgan, PJ.; Barnett, L.M.; Stodden, D.F,; Lubans, D.R. Development of Foundational Movement Skills: A
Conceptual Model for Physical Activity Across the Lifespan. Sports Med. 2018, 48, 1533-1540. [CrossRef] [PubMed]


https://doi.org/10.1123/jpah.2018-0472
https://iris.who.int/handle/10665/329417
https://iris.who.int/handle/10665/329417
https://doi.org/10.1016/j.humov.2015.08.022
https://doi.org/10.1016/j.jsams.2018.07.020
https://doi.org/10.1249/JSR.0000000000000450
https://doi.org/10.1080/02640414.2020.1720496
https://www.ncbi.nlm.nih.gov/pubmed/32005082
https://doi.org/10.1007/s40279-018-0892-6
https://www.ncbi.nlm.nih.gov/pubmed/29524160

Sports 2025, 13, 309 58 of 64

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

Robinson, K.; Riley, N.; Owen, K.; Drew, R.; Mavilidi, M.E,; Hillman, C.H.; Faigenbaum, A.D.; Garcia-Hermoso, A.; Lubans, D.R.
Effects of Resistance Training on Academic Outcomes in School-Aged Youth: A Systematic Review and Meta-Analysis. Sports
Med. 2023, 53, 2095-2109. [CrossRef]

Bull, EC.; Al-Ansari, S.S.; Biddle, S.; Borodulin, K.; Buman, M.P.; Cardon, G.; Carty, C.; Chaput, ].P.; Chastin, S.; Chou, R.; et al.
World Health Organization 2020 guidelines on physical activity and sedentary behaviour. Br. J. Sports Med. 2020, 54, 1451-1462.
[CrossRef]

Behringer, M.; vom Heede, A.; Yue, Z.; Mester, J. Effects of Resistance Training in Children and Adolescents: A Meta-analysis.
Pediatrics 2010, 126, e1199-e1210. [CrossRef] [PubMed]

Almeida, M.B.D.; Leandro, C.G.; Queiroz, D.D.R.; José-da-Silva, M.; Pess6a Dos Prazeres, T.M.; Pereira, G.M.; das-Neves,
G.S.; Carneiro, R.C.; Figueredo-Alves, A.D.; Nakamura, FY.; et al. Plyometric training increases gross motor coordination and
associated components of physical fitness in children. Eur. J. Sport Sci. 2021, 21, 1263-1272. [CrossRef]

Faigenbaum, A.D.; McFarland, J.E. Developing Resistance Training Skill Literacy in Youth. J. Phys. Educ. Recreat. Danc. 2023, 94,
5-10. [CrossRef]

Armour, K. What is ‘sport pedagogy’ and why study it? In Sport Pedagogy: An Introduction for Teaching and Coaching; Armour, K.,
Ed.; Routledge: New York, NY, USA, 2013.

Chow, J.Y,; Davids, K.; Button, C.; Renshaw, I. Nonlinear Pedagogy in Skill Acquisition: An Introduction; Routledge: London, UK,
2015. Available online: http://search.ebscohost.com/login.aspx?direct=true&scope=site&db=nlebk&db=nlabk&AN=1124354
(accessed on 26 July 2022).

Tan, CW.K.; Chow, ].Y.; Davids, K. 'How does TGfU work?”: Examining the relationship between learning design in TGfU and a
nonlinear pedagogy. Phys. Educ. Sport Pedagog. 2012, 17, 331-348. [CrossRef]

Williams, A.M.; Hodges, N.]J. Practice, instruction and skill acquisition in soccer: Challenging tradition. J. Sports Sci. 2005, 23,
637-650. [CrossRef] [PubMed]

Price, A.; Collins, D.; Stoszkowski, J.; Pill, S. Coaching Games: Comparisons and Contrasts. Int. Sport Coach. J. 2019, 6, 126-131.
[CrossRef]

Muir, B.; Morgan, G.; Abraham, A.; Morley, D. Developmentally Appropriate Approaches to Coaching Children. In Coaching
Children in Sport; Stafford, 1., Ed.; Routledge: Abingdon, UK, 2011.

Deci, E.L.; Ryan, R.M. Self-Determination Theory. In Handbook of Theories of Social Psychology; Van Lange, P.A.M., Kruglanski,
A.W., Higgins, T.E., Eds.; SAGE Publications Ltd.: London, UK, 2012; Volume 1, pp. 416—437.

Fenton, S.A.M.; Duda, J.L.; Barrett, T. Optimising physical activity engagement during youth sport: A self-determination theory
approach. J. Sports Sci. 2016, 34, 1874-1884. [CrossRef]

White, R.L.; Bennie, A.; Vasconcellos, D.; Cinelli, R.; Hilland, T.; Owen, K.B.; Lonsdale, C. Self-determination theory in physical
education: A systematic review of qualitative studies. Teach. Teach. Educ. 2021, 99, 103247. [CrossRef]

Harwood, C.G.; Thrower, S.N. Chapter 9—Motivational climate in youth sport groups. In The Power of Groups in Youth Sport;
Bruner, M.W,, Eys, M.A., Martin, L.J., Eds.; Academic Press: Cambridge, MA, USA, 2020; pp. 145-163.

Arksey, H.; O’Malley, L. Scoping studies: Towards a methodological framework. Int. J. Soc. Res. Methodol. 2005, 8, 19-32.
[CrossRef]

Munn, Z.; Peters, M.D ] ; Stern, C.; Tufanaru, C.; McArthur, A.; Aromataris, E. Systematic review or scoping review? Guidance for
authors when choosing between a systematic or scoping review approach. BMC Med. Res. Methodol. 2018, 18, 143. [CrossRef]
[PubMed]

Page, M.].; McKenzie, J.E.; Bossuyt, PM.; Boutron, I.; Hoffmann, T.C.; Mulrow, C.D.; Shamseer, L.; Tetzlaff, ] M.; Akl, E.A,;
Brennan, S.E.; et al. The PRISMA 2020 statement: An updated guideline for reporting systematic reviews. BM]J 2021, 372, n71.
[CrossRef]

Tricco, A.C,; Lillie, E.; Zarin, W.; O’Brien, K.K.; Colquhoun, H.; Levac, D.; Moher, D.; Peters, M.D.].; Horsley, T.; Weeks, L.;
et al. PRISMA Extension for Scoping Reviews (PRISMA-ScR): Checklist and Explanation. Ann. Intern. Med. 2018, 169, 467-473.
[CrossRef]

Blimkie, C.J.R.; Bar-Or, O. Muscle Strength, Endurance, and Power: Trainability During Childhood. In The Young Athlete;
Hebestreit, H., Bar-Or, O., Eds.; The Encyclopaedia of Sports Medicine; Blackwell Publishing: Malden, MA, USA, 2008.

Lloyd, R.S.; Oliver, ].L. The Youth Physical Development Model: A New Approach to Long-Term Athletic Development. Strength
Cond. J. 2012, 34, 61-72. [CrossRef]

Partington, M.; Walton, J. A guide to analysing coaching behaviours. In Sports Coaching: A Theoretical and Practical Guide; Cope, E.,
Partington, M., Eds.; Routledge: Abingdon, UK, 2019.

Smith, R.E.; Smoll, EL.; Hunt, E. A System for the Behavioral Assessment of Athletic Coaches. Res. Q. Am. Alliance Health Phys.
Educ. Recreat. 1977, 48, 401-407. [CrossRef]

Lacy, A.C.; Darst, PW. Evolution of a Systematic Observation System: The ASU Coaching Observation Instrument. J. Teach. Phys.
Educ. 1984, 3, 59-66. [CrossRef]


https://doi.org/10.1007/s40279-023-01881-6
https://doi.org/10.1136/bjsports-2020-102955
https://doi.org/10.1542/peds.2010-0445
https://www.ncbi.nlm.nih.gov/pubmed/20974785
https://doi.org/10.1080/17461391.2020.1838620
https://doi.org/10.1080/07303084.2022.2146610
http://search.ebscohost.com/login.aspx?direct=true&scope=site&db=nlebk&db=nlabk&AN=1124354
https://doi.org/10.1080/17408989.2011.582486
https://doi.org/10.1080/02640410400021328
https://www.ncbi.nlm.nih.gov/pubmed/16195012
https://doi.org/10.1123/iscj.2018-0015
https://doi.org/10.1080/02640414.2016.1142104
https://doi.org/10.1016/j.tate.2020.103247
https://doi.org/10.1080/1364557032000119616
https://doi.org/10.1186/s12874-018-0611-x
https://www.ncbi.nlm.nih.gov/pubmed/30453902
https://doi.org/10.1136/bmj.n71
https://doi.org/10.7326/M18-0850
https://doi.org/10.1519/SSC.0b013e31825760ea
https://doi.org/10.1080/10671315.1977.10615438
https://doi.org/10.1123/jtpe.3.3.59

Sports 2025, 13, 309 59 of 64

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

Cushion, C.; Harvey, S.; Muir, B.; Nelson, L. Developing the Coach Analysis and Intervention System (CAIS): Establishing validity
and reliability of a computerised systematic observation instrument. J. Sports Sci. 2012, 30, 201-216. [CrossRef]

Erickson, K.; Coté, J. The Intervention Tone of Coaches’ Behaviour: Development of the Assessment of Coaching Tone (ACT)
Observational Coding System. Int. |. Sports Sci. Coach. 2015, 10, 699-716. [CrossRef]

Barreiro, J.A.; Howard, R. Incorporating Unstructured Free Play into Organized Sports. Strength Cond. ]. 2017, 39, 11-19.
[CrossRef]

Duda, J.L. The conceptual and empirical foundations of Empowering Coaching™: Setting the stage for the PAPA project. Int. J.
Sport Exerc. Psychol. 2013, 11, 311-318. [CrossRef]

Smoll, FL.; Smith, R.E.; Cumming, S.P. Effects of a Motivational Climate Intervention for Coaches on Changes in Young Athletes’
Achievement Goal Orientations. J. Clin. Sport Psychol. 2007, 1, 23—46. [CrossRef]

Redondo-Tebar, A.; Ruiz-Hermosa, A.; Martinez-Vizcaino, V.; Bermejo-Cantarero, A.; Cavero-Redondo, I.; Martin-Espinosa, N.M.;
Sanchez-Lopez, M. Effectiveness of MOVI-KIDS programme on health-related quality of life in children: Cluster-randomized
controlled trial. Scand. ]. Med. Sci. Sports 2023, 33, 660-669. [CrossRef]

Sijie, T.; Cheng, C.; Mingyang, S.; Lunan, X.; Jianxiong, W. Exercise Training Improved Body Composition, Cardiovascular
Function, and Physical Fitness of 5-Year-Old Children with Obesity or Normal Body Mass. Pediatr. Exerc. Sci. 2017, 29, 245-253.
[CrossRef]

Rossler, R.; Junge, A.; Bizzini, M.; Verhagen, E.; Chomiak, ].; aus der Fiinten, K.; Meyer, T.; Dvorak, J.; Lichtenstein, E.; Beaudouin,
F.; et al. A Multinational Cluster Randomised Controlled Trial to Assess the Efficacy of “11+ Kids: A Warm-Up Programme to
Prevent Injuries in Children’s Football. Sports Med. 2018, 48, 1493-1504. [CrossRef]

Arabatzi, F; Tziagkalou, E.; Kannas, T.; Giagkazoglou, P; Kofotolis, N.; Kellis, E. Effects of Two Plyometric Protocols at Different
Surfaces on Mechanical Properties of Achilles Tendon in Children. Asian . Sports Med. 2018, 9, 1-9. [CrossRef]

Lloyd, R.S; Oliver, ].L.; Hughes, M.G.; Williams, C.A. The Effects of 4-Weeks of Plyometric Training on Reactive Strength Index
and Leg Stiffness in Male Youths. . Strength Cond. Res. 2012, 26, 2812-2819. [CrossRef]

Pomares-Noguera, C.; Ayala, F; Robles-Palazén, EJ.; Alomoto-Burneo, J.E; Lépez-Valenciano, A.; Elvira, J.L.L.; Herndndez-
Sanchez, S.; De Ste Croix, M. Training Effects of the FIFA 11+ Kids on Physical Performance in Youth Football Players: A
Randomized Control Trial. Front. Pediatr. 2018, 6, 40. [CrossRef]

Yanci, J.; Arcos, A.L.; Salinero, ].].; Mendiguchia, J.; Gil, E.; Santesteban, D.; Grande, I. Effects of Different Contextual Interference
Programs in Agility. Coll. Antropol. 2015, 39, 87-92.

Keiner, M.; Sander, A.; Wirth, K.; Schmidtbleicher, D. The impact of 2 years of additional athletic training on the jump performance
of young athletes. Sci. Sports 2014, 29, e39-e46. [CrossRef]

Alberty, R.; CIIIK, L. Unveiling the impact of after-school physical activity on fundamental motor skills in primary school children:
Insights from the Slovak ‘PAD’ project. J. Phys. Educ. Sport 2023, 23, 2699-2709.

de Greeff, ] W.; Hartman, E.; Mullender-Wijnsma, M.].; Bosker, R.J.; Doolaard, S.; Visscher, C. Long-term effects of physically
active academic lessons on physical fitness and executive functions in primary school children. Health Educ. Res. 2016, 31, 185-194.
[CrossRef]

Sacchetti, R.; Ceciliani, A.; Garulli, A.; Dallolio, L.; Beltrami, P.; Leoni, E. Effects of a 2-year school-based intervention of enhanced
physical education in the primary school. J. Sch. Health 2013, 83, 639-646. [CrossRef] [PubMed]

Yildiz, S.; Pinar, S.; Gelen, E. Effects of 8-Week Functional vs. Traditional Training on Athletic Performance and Functional
Movement on Prepubertal Tennis Players. ]. Strength Cond. Res. 2019, 33, 651-661. [CrossRef] [PubMed]

Waugh, C.M.; Korff, T.; Fath, F.; Blazevich, A.]. Effects of resistance training on tendon mechanical properties and rapid force
production in prepubertal children. J. Appl. Physiol. (1985) 2014, 117, 257-266. [CrossRef]

St Laurent, C.W.; Masteller, B.; Sirard, J. Effect of a Suspension-Trainer-Based Movement Program on Measures of Fitness and
Functional Movement in Children: A Pilot Study. Pediatr. Exerc. Sci. 2018, 30, 364-375. [CrossRef]

Elbe, A.-M.; Wikman, ].M.; Zheng, M.; Larsen, M.N.; Nielsen, G.; Krustrup, P. The importance of cohesion and enjoyment for
the fitness improvement of 8-10-year-old children participating in a team and individual sport school-based physical activity
intervention. Eur. J. Sport Sci. 2017, 17, 343-350. [CrossRef]

Chaouachi, A.; Hammami, R.; Kaabi, S.; Chamari, K.; Drinkwater, E.J.; Behm, D.G. Olympic weightlifting and plyometric training
with children provides similar or greater performance improvements than traditional resistance training. J. Strength Cond. Res.
2014, 28, 1483-1496. [CrossRef]

Donahoe-Fillmore, B.; Grant, E. The effects of yoga practice on balance, strength, coordination and flexibility in healthy children
aged 10-12 years. . Bodyw. Mov. Ther. 2019, 23, 708-712. [CrossRef]

Cunha, G.D.S,; Sant’anna, M.M.; Cadore, E.L.; Oliveira, N.L.D.; Santos, C.B.D.; Pinto, R.S.; Reischak-Oliveira, A. Physiological
Adaptations to Resistance Training in Prepubertal Boys. Res. Q. Exerc. Sport 2015, 86, 172-181. [CrossRef] [PubMed]


https://doi.org/10.1080/02640414.2011.635310
https://doi.org/10.1260/1747-9541.10.4.699
https://doi.org/10.1519/SSC.0000000000000291
https://doi.org/10.1080/1612197X.2013.839414
https://doi.org/10.1123/jcsp.1.1.23
https://doi.org/10.1111/sms.14291
https://doi.org/10.1123/pes.2016-0107
https://doi.org/10.1007/s40279-017-0834-8
https://doi.org/10.5812/asjsm.60796
https://doi.org/10.1519/JSC.0b013e318242d2ec
https://doi.org/10.3389/fped.2018.00040
https://doi.org/10.1016/j.scispo.2013.07.010
https://doi.org/10.1093/her/cyv102
https://doi.org/10.1111/josh.12076
https://www.ncbi.nlm.nih.gov/pubmed/23879783
https://doi.org/10.1519/JSC.0000000000002956
https://www.ncbi.nlm.nih.gov/pubmed/30431536
https://doi.org/10.1152/japplphysiol.00325.2014
https://doi.org/10.1123/pes.2016-0278
https://doi.org/10.1080/17461391.2016.1260641
https://doi.org/10.1519/JSC.0000000000000305
https://doi.org/10.1016/j.jbmt.2019.02.007
https://doi.org/10.1080/02701367.2014.982782
https://www.ncbi.nlm.nih.gov/pubmed/25514240

Sports 2025, 13, 309 60 of 64

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

Abate Daga, F.; Baseggio, L.; Gollin, M.; Beratto, L. Game-based versus multilateral approach: Effects of a 12-week program on
motor skill acquisition and physical fitness development in soccer school children. . Sports Med. Phys. Fit. 2020, 60, 1185-1193.
[CrossRef]

Alesi, M.; Bianco, A.; Luppina, G.; Palma, A.; Pepi, A. Improving Children’s Coordinative Skills and Executive Functions: The
Effects of a Football Exercise Program. Percept. Mot. Ski. 2016, 122, 27-46. [CrossRef] [PubMed]

Alonso-Aubin, D.A; Picén-Martinez, M.; Rebullido, T.R.; Faigenbaum, A.D.; Cortell-Tormo, ].M.; Chulvi-Medrano, I. Integrative
Neuromuscular Training Enhances Physical Fitness in 6- to 14-Year-Old Rugby Players. J. Strength Cond. Res. 2021, 35, 2263-2271.
[CrossRef] [PubMed]

Alves, A.R.; Marta, C.C.; Neiva, H.P,; Izquierdo, M.; Marques, M.C. Does Intrasession Concurrent Strength and Aerobic Training
Order Influence Training-Induced Explosive Strength and VO2max in Prepubescent Children? |. Strength Cond. Res. 2016, 30,
3267-3277. [CrossRef]

Annesi, ].J.; Walsh, S.M.; Greenwood, B.L.; Mareno, N.; Unruh-Rewkowski, J.L. Effects of the Youth Fit 4 Life physical activ-
ity /nutrition protocol on body mass index, fitness and targeted social cognitive theory variables in 9- to 12-year-olds during
after-school care. J. Paediatr. Child. Health 2017, 53, 365-373. [CrossRef]

Avetisyan, A.V,; Chatinyan, A.A.; Streetman, A.E.; Heinrich, K.M. The Effectiveness of a CrossFit Training Program for Improving
Physical Fitness of Young Judokas: A Pilot Study. J. Funct. Morphol. Kinesiol. 2022, 7, 83. [CrossRef]

Barboza, S.D.; Nauta, ].; Emery, C.; van Mechelen, W.; Gouttebarge, V.; Verhagen, E. A Warm-Up Program to Reduce Injuries in
Youth Field Hockey Players: A Quasi-Experiment. . Athl. Train. 2019, 54, 374-383. [CrossRef]

Bogdanis, G.C.; Donti, O.; Papia, A.; Donti, A.; Apostolidis, N.; Sands, W.A. Effect of Plyometric Training on Jumping, Sprinting
and Change of Direction Speed in Child Female Athletes. Sports 2019, 7, 116. [CrossRef] [PubMed]

Boraczynski, M.; Boraczynski, T.; Gajewski, J.; Kamelska-Sadowska, A.M.; Gronek, P,; Laskin, J. Effects of Intensity Modulated
Total-Body Circuit Training Combined with Soccer Training on Physical Fitness in Prepubertal Boys after a 6-Month Intervention.
J. Hum. Kinet. 2021, 80, 207-222. [CrossRef] [PubMed]

Boraczynski, M.T.; Sozarski, H.A.; Boraczynski, T.W. Effects of a 12-Month Complex Proprioceptive-Coordinative Training
Program on Soccer Performance in Prepubertal Boys Aged 10-11 Years. J. Strength Cond. Res. 2019, 33, 1380-1393. [CrossRef]
Bouguezzi, R.; Chaabene, H.; Negra, Y.; Moran, J.; Sammoud, S.; Ramirez-Campillo, R.; Granacher, U.; Hachana, Y. Effects of
jump exercises with and without stretch-shortening cycle actions on components of physical fitness in prepubertal male soccer
players. Sport Sci. Health 2019, 16, 297-304. [CrossRef]

Bryant, E.S.; Duncan, M.].; Birch, S.L.; James, R.S. Can Fundamental Movement Skill Mastery Be Increased via a Six Week Physical
Activity Intervention to Have Positive Effects on Physical Activity and Physical Self-Perception? Sports 2016, 4, 10. [CrossRef]
Casolo, A.; Sagelv, E.H.; Bianco, M.; Casolo, F; Galvani, C. Effects of a structured recess intervention on physical activity levels,
cardiorespiratory fitness, and anthropometric characteristics in primary school children. J. Phys. Educ. Sport 2019, 2019, 1796-1805.
[CrossRef]

Cenizo-Benjumea, ].M.; Vazquez-Ramos, EJ.; Ferreras-Mencia, S.; Galvez-Gonzélez, ]. Effect of a gamified program on physical
fitness and motor coordination./Efecto de un programa gamificado sobre la condicién fisica y la coordinacién motriz. Cult. Cienc.
Deporte 2022, 17, 155-177.

Chang, N J.; Tsai, LH.; Lee, C.L.; Liang, C.H. Effect of a Six-Week Core Conditioning as a Warm-Up Exercise in Physical Education
Classes on Physical Fitness, Movement Capability, and Balance in School-Aged Children. Int. . Environ. Res. Public Health 2020,
17,5517. [CrossRef]

Costa, ]J.A.; Vale, S.; Cordovil, R.; Rodrigues, L.P.; Cardoso, V.; Proenca, R.; Costa, M.; Neto, C.; Brito, J.; Guilherme, J.; et al.
A school-based physical activity intervention in primary school: Effects on physical activity, sleep, aerobic fitness, and motor
competence. Front. Public Health 2024, 12, 1365782. [CrossRef]

Cvejic, D.; Ostoji¢, S. Effects of the Fitt Program on Physical Activity and Health-Related Fitness in Primary School Age Children.
Facta Univ. Ser. Phys. Educ. Sport 2018, 15, 437-451. [CrossRef]

Drouzas, V.; Katsikas, C.; Zafeiridis, A.; Jamurtas, A.Z.; Bogdanis, G.C. Unilateral Plyometric Training is Superior to Volume-
Matched Bilateral Training for Improving Strength, Speed and Power of Lower Limbs in Preadolescent Soccer Athletes. |. Hum.
Kinet. 2020, 74, 161-176. [CrossRef]

Duncan, M.].; Eyre, E.L.J.; Oxford, S.W. The Effects of 10-week Integrated Neuromuscular Training on Fundamental Movement
Skills and Physical Self-efficacy in 6-7-Year-Old Children. J. Strength Cond. Res. 2018, 32, 3348-3356. [CrossRef] [PubMed]
Duncan, M.J.; Hames, T.; Eyre, E.L.J. Sequencing Effects of Object Control and Locomotor Skill During Integrated Neuromuscular
Training in 6- to 7-Year-Old Children. |. Strength Cond. Res. 2019, 33, 2262-2274. [CrossRef]

Duncan, M.J.; Noon, M.; Lawson, C.; Hurst, J.; Eyre, E.L.J. The Effectiveness of a Primary School Based Badminton Intervention
on Children’s Fundamental Movement Skills. Sports 2020, 8, 11. [CrossRef] [PubMed]

Eather, N.; Morgan, PJ.; Lubans, D.R. Feasibility and preliminary efficacy of the Fit4Fun intervention for improving physical
fitness in a sample of primary school children: A pilot study. Phys. Educ. Sport Pedagog. 2013, 18, 389—411. [CrossRef]


https://doi.org/10.23736/S0022-4707.20.10726-6
https://doi.org/10.1177/0031512515627527
https://www.ncbi.nlm.nih.gov/pubmed/27420304
https://doi.org/10.1519/JSC.0000000000003995
https://www.ncbi.nlm.nih.gov/pubmed/34127612
https://doi.org/10.1519/JSC.0000000000001431
https://doi.org/10.1111/jpc.13447
https://doi.org/10.3390/jfmk7040083
https://doi.org/10.4085/1062-6050-79-18
https://doi.org/10.3390/sports7050116
https://www.ncbi.nlm.nih.gov/pubmed/31108905
https://doi.org/10.2478/hukin-2021-0102
https://www.ncbi.nlm.nih.gov/pubmed/34868430
https://doi.org/10.1519/JSC.0000000000001878
https://doi.org/10.1007/s11332-019-00605-6
https://doi.org/10.3390/sports4010010
https://doi.org/10.7752/jpes.2019.s5264
https://doi.org/10.3390/ijerph17155517
https://doi.org/10.3389/fpubh.2024.1365782
https://doi.org/10.22190/FUPES1703437C
https://doi.org/10.2478/hukin-2020-0022
https://doi.org/10.1519/JSC.0000000000001859
https://www.ncbi.nlm.nih.gov/pubmed/28346315
https://doi.org/10.1519/JSC.0000000000002484
https://doi.org/10.3390/sports8020011
https://www.ncbi.nlm.nih.gov/pubmed/31973023
https://doi.org/10.1080/17408989.2012.690375

Sports 2025, 13, 309 61 of 64

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

Faigenbaum, A.D.; Bush, J.A.; McLoone, R.P.; Kreckel, M.C.; Farrell, A.; Ratamess, N.A.; Kang, J. Benefits of Strength and
Skill-based Training During Primary School Physical Education. J. Strength Cond. Res. 2015, 29, 1255-1262. [CrossRef]
Faigenbaum, A.D.; Myer, G.D,; Farrell, A.; Radler, T.; Fabiano, M.; Jie, K.; Ratamess, N.; Khoury, J.; Hewett, T.E. Integrative
Neuromuscular Training and Sex-Specific Fitness Performance in 7-Year-Old Children: An Exploratory Investigation. J. Athl.
Train. 2014, 49, 145-153. [CrossRef]

Fernandes, L.; Oliveira, T.; Oliveira, J.; Rebelo, A.; Ribeiro, J.C.; Brito, J. Young school children engaged with regular after-school
soccer practice present improved physical fitness and cardiovascular risk. Braz. J. Soccer Sci./Rev. Bras. Futeb. 2014, 7, 73-81.
Ferrete, C.; Requena, B.; Suarez-Arrones, L.; de Villarreal, E.S. Effect of strength and high-intensity training on jumping, sprinting,
and intermittent endurance performance in prepubertal soccer players. J. Strength Cond. Res. 2014, 28, 413-422. [CrossRef]
Font-Llado, R.; Lopez-Ros, V.; Montalvo, A.M.; Sinclair, G.; Prats-Puig, A.; Fort-Vanmeerhaeghe, A. A Pedagogical Approach to
Integrative Neuromuscular Training to Improve Motor Competence in Children: A Randomized Controlled Trail. J. Strength
Cond. Res. 2020, 34, 3078-3085. [CrossRef] [PubMed]

Gallotta, M.C.; Emerenziani, G.P,; Iazzoni, S.; Iasevoli, L.; Guidetti, L.; Baldari, C. Effects of different physical education
programmes on children’s skill- and health-related outcomes: A pilot randomised controlled trial. . Sports Sci. 2017, 35,
1547-1555. [CrossRef] [PubMed]

Hammami, R.; Duncan, M.].; Nebigh, A.; Werfelli, H.; Rebai, H. The Effects of 6 Weeks Eccentric Training on Speed, Dynamic
Balance, Muscle Strength, Power, and Lower Limb Asymmetry in Prepubescent Weightlifters. J. Strength Cond. Res. 2022, 36,
955-962. [CrossRef] [PubMed]

Hernandez, S.; Ramirez-Campillo, R.; Alvarez, C.; Sanchez-Sanchez, J.; Moran, J.; Pereira, L.A.; Loturco, I. Effects of Plyometric
Training on Neuromuscular Performance in Youth Basketball Players: A Pilot Study on the Influence of Drill Randomization. J.
Sports Sci. Med. 2018, 17, 372-378.

Homeyer, D.; Memaran, N.; Kiick, M.; Grams, L.; von der Born, J.; Bauer, E.; Schwalba, M.; Kerling, A.; von Maltzahn, N;
Albrecht, A.; et al. Participating in a School-Integrated Daily Exercise Program Improves Motor Performance Significantly in
School-Children. Int. |. Environ. Res. Public Health 2023, 20, 4764. [CrossRef]

Honer, O.; Demetriou, Y. Effects of a health-promotion programme in sixth grade German students’ physical education. Eur. J.
Sport Sci. 2014, 14, S341-5351. [CrossRef]

Jaimes, D.A.R.; Petro, ].L.; Bonilla, D.A.; Cardenas, J.G.; Duarte, A.O.; Contreras, D. Effects of three 8-week strength training
programs on jump, speed and agility performance in prepubertal children. Isokinet. Exerc. Sci. 2022, 30, 157-166. [CrossRef]
Jarani, J.; Grentved, A.; Muca, F; Spahi, A.; Qefalia, D.; Ushtelenca, K.; Kasa, A.; Caporossi, D.; Gallotta, M.C. Effects of two
physical education programmes on health- and skill-related physical fitness of Albanian children. J. Sports Sci. 2016, 34, 35-46.
[CrossRef]

Ketelhut, S.; Kircher, E.; Ketelhut, S.R.; Wehlan, E.; Ketelhut, K. Effectiveness of Multi-activity, High-intensity Interval Training in
School-aged Children. Int. ]. Sports Med. 2020, 41, 227-232. [CrossRef] [PubMed]

Koutsandréou, F.; Wegner, M.; Niemann, C.; Budde, H. Effects of Motor versus Cardiovascular Exercise Training on Children’s
Working Memory. Med. Sci. Sports Exerc. 2016, 48, 1144-1152. [CrossRef] [PubMed]

Larsen, M.N.; Nielsen, C.M.; Helge, E.W.; Madsen, M.; Manniche, V.; Hansen, L.; Hansen, PR.; Bangsbo, ].; Krustrup, P. Positive
effects on bone mineralisation and muscular fitness after 10 months of intense school-based physical training for children aged
8-10 years: The FIT FIRST randomised controlled trial. Br. |. Sports Med. 2018, 52, 254-260. [CrossRef] [PubMed]

Larsen, M.N.; Nielsen, C.M.; Orntoft, C.; Randers, M.B.; Helge, EW.; Madsen, M.; Manniche, V.; Hansen, L.; Hansen, PR,;
Bangsbo, J.; et al. Fitness Effects of 10-Month Frequent Low-Volume Ball Game Training or Interval Running for 8-10-Year-Old
School Children. BioMed Res. Int. 2017, 2017, 2719752. [CrossRef]

Latorre Romén, PA.; Berrios-Aguayo, B.; Aragén-Vela, ].; Pantoja-Vallejo, A. Effects of a 10-week active recess program in school
setting on physical fitness, school aptitudes, creativity and cognitive flexibility in elementary school children. A randomised-
controlled trial. J. Sports Sci. 2021, 39, 1277-1286. [CrossRef]

Latorre Roman, P.A.; Villar Macias, FJ.; Garcifa Pinillos, F. Effects of a contrast training programme on jumping, sprinting and
agility performance of prepubertal basketball players. J. Sports Sci. 2018, 36, 802-808. [CrossRef]

Lucertini, F,; Spazzafumo, L.; De Lillo, F.; Centonze, D.; Valentini, M.; Federici, A. Effectiveness of professionally-guided physical
education on fitness outcomes of primary school children. Eur. ]. Sport Sci. 2013, 13, 582-590. [CrossRef]

Marta, C.C.; Marinho, D.A.; Barbosa, T.M.; Carneiro, A.L.; Izquierdo, M.; Marques, M.C. Effects of Body Fat and Dominant
Somatotype on Explosive Strength and Aerobic Capacity Trainability in Prepubescent Children. J. Strength Cond. Res. 2013, 27,
3233-3244. [CrossRef]

Marta, C.; Alves, A.R.; Esteves, P.T.; Casanova, N.; Marinho, D.; Neiva, H.P.; Aguado-Jimenez, R.; Alonso-Martinez, A.M.;
Izquierdo, M.; Marques, M.C. Effects of Suspension Versus Traditional Resistance Training on Explosive Strength in Elementary
School-Aged Boys. Pediatr. Exerc. Sci. 2019, 31, 473-478. [CrossRef] [PubMed]


https://doi.org/10.1519/JSC.0000000000000812
https://doi.org/10.4085/1062-6050-49.1.08
https://doi.org/10.1519/JSC.0b013e31829b2222
https://doi.org/10.1519/JSC.0000000000003772
https://www.ncbi.nlm.nih.gov/pubmed/33105357
https://doi.org/10.1080/02640414.2016.1225969
https://www.ncbi.nlm.nih.gov/pubmed/27593901
https://doi.org/10.1519/JSC.0000000000003598
https://www.ncbi.nlm.nih.gov/pubmed/32483061
https://doi.org/10.3390/ijerph20064764
https://doi.org/10.1080/17461391.2012.704080
https://doi.org/10.3233/IES-210117
https://doi.org/10.1080/02640414.2015.1031161
https://doi.org/10.1055/a-1068-9331
https://www.ncbi.nlm.nih.gov/pubmed/31935779
https://doi.org/10.1249/MSS.0000000000000869
https://www.ncbi.nlm.nih.gov/pubmed/26765631
https://doi.org/10.1136/bjsports-2016-096219
https://www.ncbi.nlm.nih.gov/pubmed/27297443
https://doi.org/10.1155/2017/2719752
https://doi.org/10.1080/02640414.2020.1864985
https://doi.org/10.1080/02640414.2017.1340662
https://doi.org/10.1080/17461391.2012.746732
https://doi.org/10.1519/JSC.0000000000000252
https://doi.org/10.1123/pes.2018-0287
https://www.ncbi.nlm.nih.gov/pubmed/31330502

Sports 2025, 13, 309 62 of 64

99.

100.

101.

102.

103.

104.

105.

106.

107.

108.

109.

110.

111.

112.

113.

114.

115.

116.

117.

118.

119.

120.

121.

Marta, C.; Marinho, D.; Casanova, N.; Fonseca, T.; Vila-Cha, C.; Jorge, B.; Izquierdo, M.; Esteves, D.; Marques, M. Gender’s Effect
on a School-Based Intervention in The Prepubertal Growth Spurt. J. Hum. Kinet. 2014, 43, 159-167. [CrossRef]

Marta, C.; Alves, A.R.; Casanova, N.; Neiva, H.P.; Marinho, D.A.; Izquierdo, M.; Nunes, C.; Marques, M.C. Suspension vs.
Plyometric Training in Children’s Explosive Strength. J. Strength Cond. Res. 2022, 36, 433—440. [CrossRef] [PubMed]

Marta, C.C.; Marinho, D.A.; Izquierdo, M.; Marques, M.C. Differentiating maturational influence on training-induced strength
and endurance adaptations in prepubescent children. Am. J. Hum. Biol. 2014, 26, 469-475. [CrossRef] [PubMed]

Marta, C.; Marinho, D.A.; Barbosa, T.M.; Izquierdo, M.; Marques, M.C. Effects of concurrent training on explosive strength and
VO(2max) in prepubescent children. Int. |. Sports Med. 2013, 34, 888-896. [CrossRef] [PubMed]

Martinez-Vizcaino, V.; Soriano-Cano, A.; Garrido-Miguel, M.; Cavero-Redondo, I.; Medio, E.P.; Madrid, V.M.; Martinez-Hortelano,
J.A.; Berlanga-Macias, C.; Sanchez-Lopez, M. The effectiveness of a high-intensity interval games intervention in schoolchildren:
A cluster-randomized trial. Scand. |. Med. Sci. Sports 2022, 32, 765-781. [CrossRef]

Marzouki, H.; Dridi, R.; Ouergui, I.; Selmi, O.; Mbarki, R.; Klai, R.; Bouhlel, E.; Weiss, K.; Knechtle, B. Effects of Surface-Type
Plyometric Training on Physical Fitness in Schoolchildren of Both Sexes: A Randomized Controlled Intervention. Biology 2022, 11,
1035. [CrossRef]

Mayorga-Vega, D.; Viciana, J.; Cocca, A.; de Rueda Villen, B. Effect of a physical fitness program on physical self-concept and
physical fitness elements in primary school students. Percept. Mot. Ski. 2012, 115, 984-996. [CrossRef]

Menezes, G.B.; Alexandre, D.R.O.; Pinto, ].C.B.L.; Assis, T.V.L.; Faigenbaum, A.D.; Mortatti, A.L. Effects of Integrative Neuromus-
cular Training on Motor Performance in Prepubertal Soccer Players. J. Strength Cond. Res. 2022, 36, 1667-1674. [CrossRef]
MIChailidis, Y.; Fatouros, I.G.; Primpa, E.; Michailidis, C.; Avloniti, A.; Chatzinikolaou, A.; Barbero-Alvarez, J.C.; Tsoukas, D.;
Douroudos, LL; Draganidis, D.; et al. Plyometrics’ trainability in preadolescent soccer athletes. J. Strength Cond. Res. 2013, 27,
38-49. [CrossRef]

Moeskops, S.; Read, PJ.; Oliver, ].L.; Lloyd, R.S. Individual Responses to an 8-Week Neuromuscular Training Intervention in
Trained Pre-Pubescent Female Artistic Gymnasts. Sports 2018, 6, 128. [CrossRef]

Moran, J.; Sandercock, G.R.H.; Ramirez-Campillo, R.; Wooller, J.-].; Logothetis, S.; Schoenmakers, P.P.J.M.; Parry, D.A. Maturation-
Related Differences in Adaptations to Resistance Training in Young Male Swimmers. ]. Strength Cond. Res. 2018, 32, 139-149.
[CrossRef]

Ng, RS.K,; Cheung, C.W.; Raymond, K.W.S. Effects of 6-week agility ladder drills during recess intervention on dynamic balance
performance. J. Phys. Educ. Sport 2017, 17, 306-311.

Orntoft, C.; Fuller, C.W.; Larsen, M.N.; Bangsbo, J.; Dvorak, ]J.; Krustrup, P. ‘FIFA 11 for Health’ for Europe. II: Effect on health
markers and physical fitness in Danish schoolchildren aged 10-12 years. Br. J. Sports Med. 2016, 50, 1394-1399. [CrossRef]
[PubMed]

Parsons, J.L.; Carswell, J.; Nwoba, L.M.; Stenberg, H. Athlete Perceptions and Physical Performance Effects of the Fifa 11 +
Program in 9-11 Year-Old Female Soccer Players: A Cluster Randomized Trial. Int. ]. Sports Phys. Ther. 2019, 14, 740-752.
[CrossRef]

Pinto-Escalona, T.; Gobbi, E.; Valenzuela, P.L.; Bennett, S.J.; Aschieri, P.; Martin-Loeches, M.; Paoli, A.; Martinez-de-Quel,
O. Effects of a school-based karate intervention on academic achievement, psychosocial functioning, and physical fitness: A
multi-country cluster randomized controlled trial. J. Sport Health Sci. 2024, 13, 90-98. [CrossRef]

Polevoy, G.G. Development of physical qualities of athletes aged 9-11. Bangladesh |. Med. Sci. 2024, 23, 246-253. [CrossRef]
Ramirez-Campillo, R.; Alvarez, C.; Sanchez-Sanchez, J.; Slimani, M.; Gentil, P.; Chelly, M.S.; Shephard, R.J. Effects of plyometric
jump training on the physical fitness of young male soccer players: Modulation of response by inter-set recovery interval and
maturation status. J. Sports Sci. 2019, 37, 2645-2652. [CrossRef]

Richard, V.; Lebeau, J.-C.; Becker, E; Boiangin, N.; Tenenbaum, G. Developing Cognitive and Motor Creativity in Children
Through an Exercise Program Using Nonlinear Pedagogy Principles. Creat. Res. J. 2018, 30, 391-401. [CrossRef]

Reyes-Amigo, T.R.; Sepulveda-Figueroa, F,; Cristi-Montero, C.; Bezerra, A.; Freitas, L.; Hurtado, J.; Paez-Herrera, J.; Carrasco-
Beltrdn, H.; Zavala-Jara, M.; Ibarra-Mora, J.; et al. The Effect of a physical activity program on fitness perception of 9 to 11-year-old
schoolchildren. Cult. Cienc. Deporte 2023, 18, 129-137. [CrossRef]

Rossler, R.; Donath, L.; Bizzini, M.; Faude, O. A new injury prevention programme for children’s football--FIFA 11+ Kids--can
improve motor performance: A cluster-randomised controlled trial. J. Sports Sci. 2016, 34, 549-556. [CrossRef]

Sammoud, S.; Negra, Y.; Chaabene, H.; Bouguezzi, R.; Moran, J.; Granacher, U. The Effects of Plyometric Jump Training on
Jumping and Swimming Performances in Prepubertal Male Swimmers. J. Sports Sci. Med. 2019, 18, 805-811. [PubMed]
Savicevi¢, D.; Suzovi¢, D.; Dragi¢, B. Transformation effect of physical activity programming model on the motor abilities of
preschool child. Phys. Cult./Fiz. Kult. 2012, 66, 119-128.

Schlegel, P.; SedlAKovA, L.; KREhKY, A. Street Workout is the new gymnastics—Strength development in a very short school-
based program. J. Phys. Educ. Sport 2022, 22, 489-494. [CrossRef]


https://doi.org/10.2478/hukin-2014-0101
https://doi.org/10.1519/JSC.0000000000004009
https://www.ncbi.nlm.nih.gov/pubmed/33651729
https://doi.org/10.1002/ajhb.22549
https://www.ncbi.nlm.nih.gov/pubmed/24700631
https://doi.org/10.1055/s-0033-1333695
https://www.ncbi.nlm.nih.gov/pubmed/23549693
https://doi.org/10.1111/sms.14113
https://doi.org/10.3390/biology11071035
https://doi.org/10.2466/06.10.25.PMS.115.6.984-996
https://doi.org/10.1519/JSC.0000000000003666
https://doi.org/10.1519/JSC.0b013e3182541ec6
https://doi.org/10.3390/sports6040128
https://doi.org/10.1519/JSC.0000000000001780
https://doi.org/10.1136/bjsports-2016-096124
https://www.ncbi.nlm.nih.gov/pubmed/27130927
https://doi.org/10.26603/ijspt20190740
https://doi.org/10.1016/j.jshs.2021.10.006
https://doi.org/10.3329/bjms.v23i1.70757
https://doi.org/10.1080/02640414.2019.1626049
https://doi.org/10.1080/10400419.2018.1530913
https://doi.org/10.12800/ccd.v18i58.2061
https://doi.org/10.1080/02640414.2015.1099715
https://www.ncbi.nlm.nih.gov/pubmed/31827366
https://doi.org/10.7752/jpes.2022.02061

Sports 2025, 13, 309 63 of 64

122.

123.

124.

125.

126.

127.

128.

129.

130.

131.

132.

133.

134.

135.

136.

137.

138.

139.

140.

141.

142.

143.

144.

Skoradal, M.B.; Purkhus, E.; Steinholm, H.; Olsen, M.H.; Orntoft, C.; Larsen, M.N.; Dvorak, J.; Mohr, M.; Krustrup, P. “FIFA 11 for
Health” for Europe in the Faroe Islands: Effects on health markers and physical fitness in 10- to 12-year-old schoolchildren. Scand.
J. Med. Sci. Sports 2018, 28 (Suppl. S1), 8-17. [CrossRef]

Stupar, D.M,; Fratri¢, EE; Nesi¢, M.; Rubin, P.; Mededovi¢, B. The effects of an experimental program of speed development on
preschool children. Facta Univ. Ser. Phys. Educ. Sport 2015, 13, 139-148.

Tatsuo, Y.; Haruo, N. Effects of a short-term coordination exercise program during school recess: Agility of seven- to eight-year-old
elementary school children. Percept. Mot. Ski. 2013, 116, 598-610.

Thompson, J.A.; Tran, A.A.; Gatewood, C.T.; Shultz, R.; Silder, A.; Delp, S.L.; Dragoo, J.L. Biomechanical Effects of an Injury
Prevention Program in Preadolescent Female Soccer Athletes. Am. . Sports Med. 2017, 45, 294-301. [CrossRef] [PubMed]
Tottori, N.; Morita, N.; Ueta, K.; Fuijita, S. Effects of High Intensity Interval Training on Executive Function in Children Aged 8-12
Years. Int. |. Environ. Res. Public Health 2019, 16, 4127. [CrossRef]

Trajkovi¢, N.; Bogataj, S. Effects of Neuromuscular Training on Motor Competence and Physical Performance in Young Female
Volleyball Players. Int. |. Environ. Res. Public Health 2020, 17, 1755. [CrossRef] [PubMed]

Trajkovié¢, N.; Gusi¢, M.; Molnar, S.; Macak, D.; Madi¢, D.M.; Bogataj, S. Short-Term FIFA 11+ Improves Agility and Jump
Performance in Young Soccer Players. Int. J. Environ. Res. Public Health 2020, 17, 2017. [CrossRef]

Trecroci, A.; Cavaggioni, L.; Caccia, R.; Alberti, G. Jump Rope Training: Balance and Motor Coordination in Preadolescent Soccer
Players. J. Sports Sci. Med. 2015, 14, 792-798. [PubMed]

Tseng, W.Y.; Rekik, G.; Chen, C.H.; Clemente, FM.; Bezerra, P.; Crowley-McHattan, Z.J.; Chen, Y.S. Effects of 8-Week FIFA 11+
for Kids Intervention on Physical Fitness and Attention in Elementary School Children. J. Phys. Act. Health 2021, 18, 686-693.
[CrossRef] [PubMed]

Turgut, E.; Colakoglu, F.; Serbes, P.; Akarcesme, C.; Baltaci, G. Effects of 12-week in-season low-intensity plyometric training on
dynamic balance of pre-pubertal female volleyball players. Turk. J. Sport Exerc. 2017, 19, 24-30.

Vaczi, M.; Fazekas, G.; Pilissy, T.; Cselko, A.; Trzaskoma, L.; Sebesi, B.; Tihanyi, J. The effects of eccentric hamstring exercise
training in young female handball players. Eur. J. Appl. Physiol. 2022, 122, 955-964. [CrossRef]

Vasileva, F.; Font-Llado, R.; Carreras-Badosa, G.; Cazorla-Gonzalez, J.; Lopez-Bermejo, A.; Prats-Puig, A. Integrated neuromuscu-
lar training intervention applied in schools induces a higher increase in salivary high molecular weight adiponectin and a more
favorable body mass index, cardiorespiratory fitness and muscle strength in children as compared to the traditional physical
education classes. Front. Public Health 2024, 12, 1337958. [CrossRef]

Vera-Assaoka, T.; Ramirez-Campillo, R.; Alvarez, C.; Garcia-Pinillos, F.; Moran, J.; Gentil, P.; Behm, D. Effects of Maturation on
Physical Fitness Adaptations to Plyometric Drop Jump Training in Male Youth Soccer Players. J. Strength Cond. Res. 2020, 34,
2760-2768. [CrossRef]

Wang, J.; Cao, L.; Xie, P.; Wang, J. Recreational football training improved health-related physical fitness in 9- to 10-year-old boys.
J. Sports Med. Phys. Fit. 2018, 58, 326-331. [CrossRef]

Westblad, N.; Petré, H.; Kérstrom, A.; Psilander, N.; Bjorklund, G. The Effect of Autoregulated Flywheel and Traditional Strength
Training on Training Load Progression and Motor Skill Performance in Youth Athletes. Int. ]. Environ. Res. Public Health 2021, 18,
3479. [CrossRef]

Williams, M.D.; Hammond, A.; Moran, J. Beyond athletic development: The effects of parkour-based versus conventional
neuromuscular exercises in pre-adolescent basketball players. PLoS ONE 2023, 18, e0288439. [CrossRef]

Yanci, J.; Reina, R.; Los Arcos, A.; Camara, J. Effects of Different Contextual Interference Training Programs on Straight Sprinting
and Agility Performance of Primary School Students. . Sports Sci. Med. 2013, 12, 601-607.

Yapici, H.; Ugurluy, D.; Giilii, M.; Emlek, B.; Dogan, A.A. Evaluation of the 12-Week Movement Training Program in Terms of
Morphological Properties and Motor Development in Children: A Research in Children Aged 7-9. J. Pharm. Negat. Results 2022,
13, 780-788. [CrossRef]

Ye, S.; Lee, ].E.; Stodden, D.F.; Gao, Z. Impact of Exergaming on Children’s Motor Skill Competence and Health-Related Fitness:
A Quasi-Experimental Study. J. Clin. Med. 2018, 7, 261. [CrossRef]

Zarei, M.; Abbasi, H.; Daneshjoo, A.; Gheitasi, M.; Johari, K.; Faude, O.; Rommers, N.; Rossler, R. The Effect of the “11+ Kids”
Program on the Isokinetic Strength of Young Football Players. Int. J. Sports Physiol. Perform. 2020, 15, 25-30. [CrossRef]

Zhang, D.; Shi, L.; Zhu, X.; Chen, S.; Liu, Y. Effects of intervention integrating physical literacy into active school recesses on
physical fitness and academic achievement in Chinese children. J. Exerc. Sci. Fit. 2023, 21, 376-384. [CrossRef] [PubMed]

Miller, A.; Christensen, E.M.; Eather, N.; Sproule, J.; Annis-Brown, L.; Lubans, D.R. The PLUNGE randomized controlled trial:
Evaluation of a games-based physical activity professional learning program in primary school physical education. Prev. Med.
2015, 74, 1-8. [CrossRef] [PubMed]

Abraham, A; Saiz, S.L.J.; Mckeown, S.; Morgan, G.; Muir, B.; North, J.; Kevin, T. Planning your coaching. In Practical Sports
Coaching; Nash, C., Ed.; Taylor & Francis Group: London, UK, 2015.


https://doi.org/10.1111/sms.13209
https://doi.org/10.1177/0363546516669326
https://www.ncbi.nlm.nih.gov/pubmed/27793803
https://doi.org/10.3390/ijerph16214127
https://doi.org/10.3390/ijerph17051755
https://www.ncbi.nlm.nih.gov/pubmed/32182680
https://doi.org/10.3390/ijerph17062017
https://www.ncbi.nlm.nih.gov/pubmed/26664276
https://doi.org/10.1123/jpah.2020-0823
https://www.ncbi.nlm.nih.gov/pubmed/33894690
https://doi.org/10.1007/s00421-022-04888-5
https://doi.org/10.3389/fpubh.2024.1337958
https://doi.org/10.1519/JSC.0000000000003151
https://doi.org/10.23736/S0022-4707.16.06620-2
https://doi.org/10.3390/ijerph18073479
https://doi.org/10.1371/journal.pone.0288439
https://doi.org/10.47750/pnr.2022.13.S01.97
https://doi.org/10.3390/jcm7090261
https://doi.org/10.1123/ijspp.2018-0827
https://doi.org/10.1016/j.jesf.2023.09.004
https://www.ncbi.nlm.nih.gov/pubmed/37927355
https://doi.org/10.1016/j.ypmed.2015.02.002
https://www.ncbi.nlm.nih.gov/pubmed/25668220

Sports 2025, 13, 309 64 of 64

145.

146.

147.

148.

149.
150.

151.

152.

153.

SportEngland. Physical Literacy Consensus Statement for England. Available online: https:/ /www.sportengland.org/funds-
and-campaigns/children-and-young-people?section=physical_literacy (accessed on 26 July 2022).

Ames, C.; Archer, J. Achievement Goals in the Classroom: Students’ Learning Strategies and Motivation Processes. J. Educ.
Psychol. 1988, 80, 260-267. [CrossRef]

English, K.L.; Amonette, W.E.; Graham, M.; Spiering, B.A. What is “Evidence-Based” Strength and Conditioning? Strength Cond.
J. 2012, 34, 19-24. [CrossRef]

Glasgow, R.E.; Vogt, T.M.; Boles, S.M. Evaluating the public health impact of health promotion interventions: The RE-AIM
framework. Am. J. Public Health 1999, 89, 1322-1327. [CrossRef]

Bishop, D. An Applied Research Model for the Sport Sciences. Sports Med. 2008, 38, 253-263. [CrossRef]

Randall, V. “‘We want to, but we can’t’: Pre-service teachers” experiences of learning to teach primary physical education. Oxf. Rev.
Educ. 2023, 49, 209-228. [CrossRef]

Biggs, ].B.; Collis, K.F. Evaluating the Quality of Learning: The SOLO Taxonomy (Structure of the Observed Learning Outcome); Academic
Press: New York, NY, USA, 1982.

Goodway, ].D.; Branta, C.F. Influence of a Motor Skill Intervention on Fundamental Motor Skill Development of Disadvantaged
Preschool Children. Res. Q. Exerc. Sport 2003, 74, 36—46. [CrossRef]

Newell, KM.; Van Emmerik, R.E.A.; McDonald, P.V. Biomechanical constraints and action theory. Reaction to G. J. van Ingen
Schenau (1989). Hum. Mov. Sci. 1989, 8, 403—409. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual

author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to

people or property resulting from any ideas, methods, instructions or products referred to in the content.


https://www.sportengland.org/funds-and-campaigns/children-and-young-people?section=physical_literacy
https://www.sportengland.org/funds-and-campaigns/children-and-young-people?section=physical_literacy
https://doi.org/10.1037/0022-0663.80.3.260
https://doi.org/10.1519/SSC.0b013e318255053d
https://doi.org/10.2105/AJPH.89.9.1322
https://doi.org/10.2165/00007256-200838030-00005
https://doi.org/10.1080/03054985.2022.2040471
https://doi.org/10.1080/02701367.2003.10609062
https://doi.org/10.1016/0167-9457(89)90045-6

	Introduction 
	Method 
	Design and Search Strategy 
	Identification 
	Inclusion Criteria 
	Exclusion Criteria 
	Data Charting 
	Practitioner Behaviours 
	Activity Structures 
	Motivational Climate 
	Descriptive Statistics 

	Results 
	Description of Studies 
	Intervention Modalities 
	Outcome Measures 
	Summary of the Pedagogy of Interventions 
	Activity Structure 
	Practitioner Behaviours 
	Motivational Climate 

	Discussion 
	Evidence of Pedagogy 
	Motivational Climate 
	Translation and Implementation 
	Research Approach 
	Limitations 
	Conclusion and Practical Applications 

	References

