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ABSTRACT

Schools have been identified as key venues that have a positive impact on 

students’ development through physical activity (PA) and physical education (PE) 

programming. A comprehensive school physical activity program (CSPAP) is the Centers 

for Disease Control and Prevention’s [CDC] national framework for school-based PA 

(CDC, 2019). A CSPAP was conceptualized as a strategic approach to leverage the full 

range of resources needed to meet two broad goals: (a) provide school-aged youth with 

the opportunity to meet the nationally recommended 60 minutes of daily PA, and (b) 

achieve Society of Health and Physical Educators (SHAPE) America’s National 

Standards for K-12 learners (SHAPE America, 2014). While it is well established that a 

CSPAP can facilitate children’s PA opportunities, little is known about the extent to 

which the different components of a CSPAP can support students’ achievement of the PE 

standards. 

Originally, the purpose of this dissertation was to investigate the potential of 

opportunities outside of traditional PE to bolster students’ PE learning. The dissertation 

was based on the idea that a CSPAP can be used to enhance and accelerate what students 

learn in PE, including physical, cognitive, and social and emotional skills. From this 

perspective, all CSPAP components are connected not only through PA experiences but 

also PE learning. Three studies were proposed for this dissertation, including (a) a 

systematic review and meta-analysis of the effectiveness of CSPAP-aligned PA 

interventions in increasing elementary children’s motor competence (MC), in line with 
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SHAPE America’s (2014) Standard 1 (Study 1); (b) a systematic review and meta-

analysis of the effectiveness of CSPAP-aligned PA interventions on the development of 

elementary children’s social and emotional learning (SEL), in line with SHAPE 

America’s Standard 4 and 5 (Study 2); and (c) a school-based pilot intervention 

examining the efficacy of classroom movement integration (MI) to support elementary 

children’s MC and SEL. 

Due to the onset of the COVID-19 pandemic during this dissertation, conducting 

the intervention for Study 3 was not possible because of school closures and the author 

and his committee agreed to substitute the intervention with the development of a new 

research measure for assessing online physical education (OLPE), which was considered 

appropriate in the context of the pandemic. As such, the revised purpose of this 

dissertation was to examine CSPAP-aligned strategies, particularly beyond traditional 

PE, for supporting students’ PE learning. While no changes were made to Studies 1 or 2, 

the updated purpose of Study 3 was to develop a systematic observation instrument – the 

System for Observing Virtual Real Time Lessons in Physical Education (SOVRTL-PE) –  

for assessing synchronous OLPE lessons in K-12 PE.  

Studies 1 and 2 followed the updated Preferred Reporting Items for Systematic 

Reviews and Meta-Analyses (PRISMA) guidelines (Page et al., 2021) and synthesized 

the evidence of the effectiveness of PA interventions in increasing MC and SEL of 

children aged 5-12. The CSPAP framework was used to categorize the different 

intervention approaches. The results of both studies demonstrate that the PA intervention 

programs had a positive effect on the development of MC and SEL. In light of our 

results, extensive CSPAP-aligned PA intervention approaches appear to be promising 
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avenues for enhancing children’s MC and SEL. Study 3 used five phases to develop and 

establish the reliability of the SOVRTL-PE. Specifically, the instrument was content 

validated, using an extensive literature search, observations of synchronous OLPE 

lessons, and consensus from a Delphi survey with several experts within the field. The 

result of Study 3 provides an overview of key features of synchronous OLPE and 

underscores the importance of optimizing family and community resources to better 

understand how to support students’ learning during virtual PE instruction. In essence, 

this study provides one possibility for systematically assessing and improving 

professional practices amid increased shifts toward virtual teaching and learning 

alternatives in PE within the CSPAP framework.  

Ultimately, understanding the potential of CSPAPs, whether facilitated in-person 

or remotely, for supporting students’ PE learning fundamentally changes the way both 

researchers and practitioners might approach implementing such programs. 
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CHAPTER 1 

INTRODUCTION

Regular participation in physical activity (PA) is beneficial for the physical and 

mental health of school-aged youth (Centers for Disease Control and Prevention [CDC], 

2010; Janssen & LeBlanc, 2010; Ströhle, 2009). Several studies have shown that PA is 

positively associated with improved physical fitness and brain function during 

development (Hillman et al., 2014; Kamijo et al., 2011). Engaging in PA also supports 

children and adolescents’ academic (Bartholomew & Jowers, 2011; Donnelly & 

Lambourne, 2011; Riley et al., 2015) and social-emotional learning (SEL; Ang & 

Penney, 2013). Therefore, many school-based PA intervention programs have been 

purposefully developed with the aim to enhance PA levels of children and adolescents. 

Unfortunately, these programs have mostly been unsuccessful in increasing the PA of 

children and adolescents (Love et al., 2020) and only 24% of youth 5-17 years of age in 

the United States are meeting the nationally recommended minimum of 60 minutes of PA 

per day (National Physical Activity Plan Alliance, 2018). 

Importance of Motor Competence in Physical Activity Participation 

A key factor in children’s PA participation is their motor competence (MC), 

specifically competence in fundamental motor skills (FMS; Barnett et al., 2009; Fisher et 

al., 2005; Logan et al., 2015; Stodden et al., 2008; Robinson et al., 2015). MC can be 

defined as the degree of skilled performance in a wide range of motor tasks as well as the 

movement quality, coordination and control underlying a particular motor outcome 
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(Burton & Miller, 1998; Gabbard, 2015). Additionally, FMS consists of three main 

constructs; locomotor (e.g., run, hop, jump, slide, gallop, leap); object control (e.g., 

strike, dribble, kick, throw, underarm roll, catch); and balance/stability skills (e.g., non-

locomotor skills such as body rolling and twisting; Gallahue, Ozmun & Goodway, 2012). 

Higher gross MC attenuates the decline in PA throughout childhood (Lopes et al., 2011) 

and is important to physical development and PA across the developmental lifespan 

(Stodden et al., 2012). Several studies report that FMS competence is positively related to 

PA participation in childhood and youth (Haubenstricker & Seefeldt, 1986; Wrotniak et 

al. 2006; Lubans et al. 2010). In other words, if children do not learn to be competent in 

FMS, they may be less likely to engage in PA throughout their lives (Robinson et al., 

2015). A number of recent studies add further support to this belief, highlighting positive 

associations between FMS competence and PA (Barnett et al., 2009; Barnett et al., 2016; 

Chan, Ha, & Ng., 2016).  

Role of Motor Competence in Supporting Social and Emotional Learning: An 

Executive Functions Perspective 

MC not only supports children’s PA engagement but also may have unique 

benefits for SEL beyond the effects of PA (Biddle, Ciaccioni, Thomas, & Vergeer, 2019; 

Pesce et al., 2013; Vazou et al., 2019). SEL has become an increasingly popular topic in 

education research as today’s children are placed under many expectations, such as 

academic achievement, cooperating with others, and resisting negative tendencies (Elias 

et al., 1997, 2002; Payton et al., 2000). Durlak et al. (2011), in a review of 34 articles, 

present that well-designed and effective SEL programs are associated with positive 
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social, emotional, behavioral, and academic outcomes for children. Hence, SEL should be 

purposefully taught to maximize student learning (Greenberg et al., 2003). 

Emerging evidence suggests that context-specific PA (e.g., MC) in school settings 

enhances executive functioning (Best, 2010; Livesey et al., 2006; Mulvey et al., 2018; 

Pesce et al., 2016; Roebers & Kauer, 2009; Stökle & Hughes, 2016; van der Fels et al., 

2015; van der Niet et al., 2016; Zysset et al., 2018), which in turn may be linked to 

developing SEL (Blair, 2006; Diamond & Lee, 2011; Diamond & Ling, 2015; Riggs et 

al., 2006). EFs are control processes which regulate behavior and cognition (Miyake & 

Friedman, 2012). They enable goal-directed behavior; thus, they are particularly needed 

in situations that involve planning, decision-making, and inhibition of inappropriate 

behavior (Banich, 2009; Best, 2010; Diamond, 2013). Several studies examining the 

functional structure of EFs have identified three main components: inhibition, working 

memory, and cognitive flexibility (Norman & Shallice, 1986; Miyake et al., 2000).  

Studies show that PA and complex motor task engagement/movement stimulate 

specific areas of the brain (i.e., the dorsolateral prefrontal cortex, the contralateral 

cerebellum) as well as neural circuitry to help develop EFs (Best, 2010; Carey et al., 

2005; Diamond, 2000; Jones et al., 1998; Serrien et al., 2007). This view is closely linked 

to the emerging line of chronic exercise and cognition research focused on pathways 

through which qualitative, rather than quantitative, PA characteristics can benefit 

cognitive functioning (Best, 2010; Myer et al., 2015; Pesce & Ben-Soussan, 2016; Pesce 

et al., 2021). A review by Best (2010) focused on studies investigating the relationship 

between EF and PA. These findings show that strategic play during group games, acute 

exercise, and chronic exercise have positive effects on cognitive patterns of those 
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engaged in EF tasks (Best, 2010). Cognitively engaging in PA (e.g., group activities, 

coordinative exercise) might be more beneficial for the improvement of EFs than simpler 

exercise (Best, 2010; Pesce, 2012; Schmidt, Jaeger, Egger, Roebers, & Conzelmann, 

2015). For example, Schmidt et al. (2016) reported that the condition of an intervention 

that focused exclusively on aerobic exercise did not accrue the same cognitive benefits 

compared to the cognitively engaging PA conditions such as PA with high cognitive 

demands, sedentary with high cognitive demands, PA with low cognitive demands, and 

sedentary with low cognitive demands. In contrast, Mulvey et al. (2018) presented the 

effectiveness of the Successful Kinesthetic Instruction for Preschoolers (SKIP) motor 

development intervention program in improving children’s executive function. SKIP 

involves a developmental array of gross motor tasks divided into locomotor (e.g., run, 

jump, leap, hop, gallop, and slide) and object control (e.g., throw, catch, kick, dribble, 

strike, and roll) skills. All tasks feature within-task variations and all participants receive 

their own equipment. Both support all learners' individual needs. However, purposefully 

designed PA is still rarely explored in intervention programs that attempt to promote 

social-emotional competence (Riggs et al., 2006). 

School Programming to Develop Motor Competence 

As Robinson and Goodway (2009) state, “FMS must be learned, practiced, and 

reinforced." (p. 533). That is, children need to learn and practice to gain competency 

(Brian et al., 2017; Clark, 1994; Logan, Robinson, Wilson, & Lucas, 2012). Therefore, 

the teaching of MC programs is important, as MC does not develop naturally (Brian et 

al., 2017; Hardy et al., 2010; Logan et al., 2012). The development of children and 

adolescents’ MC is a primary goal of school PE and is considered foundational to 



 

5 
 

promoting lifetime participation in PA (Society of Health and Physical Educators 

[SHAPE] America, 2014). Standard 1 of the national standards for K-12 PE (SHAPE 

America, 2014) states, “The physically literate individual demonstrates competency in a 

variety of motor skills and movement patterns.” However, PE programs face numerous 

limitations (e.g., limited allocated curriculum time, lack of well-defined policies, 

disparities between policy requirements and actual implementation; Hardman, 2011), and 

less than half of students appear to be achieving Standard 1 (Hastie, 2017). For instance, 

only 15% of elementary schools require or recommend that students take PE at least three 

times per week for the entire school year, and more than one third (35.2%) of school 

districts do not have a policy requiring elementary schools to provide regularly scheduled 

recess (National Physical Activity Plan Alliance, 2018). 

A possible mechanism for extending students’ motor skill learning beyond PE is a 

comprehensive school physical activity program (CSPAP; CDC, 2013; NASPE, 2008; 

SHAPE America, 2015). The CSPAP model includes five components: (a) quality of PE, 

(b) PA during school, (c) PA before and after school, (d) staff involvement, and (e) 

family and community engagement (CDC, 2013, 2015; NASPE, 2008; SHAPE America, 

2015). The CSPAP model has become a widely disseminated paradigm in the literature 

concerning whole-of-school approaches to youth PA promotion (Webster et al., 2020). 

Through such an approach, additional PA opportunities before, during, and/or after 

school are provided to (a) help students meet the nationally recommended 60 or more 

minutes of daily PA, and (b) support students’ learning of the knowledge and skills 

needed to participate in a lifetime of PA. While researchers have established that school-

related PA opportunities beyond PE can increase students’ participation in PA (Erwin et 
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al., 2013), less is known about the extent to which such opportunities may directly 

support MC or indirectly support SEL.  

Untapped Potential of the General Education Classroom Setting 

Movement Integration (MI), defined as incorporating PA at any level of intensity 

into daily classroom settings, has gained traction in research and national 

recommendations as a key strategy for providing children with supplemental PA during 

school (Russ et al., 2015; Webster et al., 2015), and may also serve as a potential strategy 

to support students’ MC (Webster et al., 2020). The targeted context for MI is most often 

elementary general education classroom contexts, where students receive instruction from 

a classroom teacher in a range of academic subjects, such as math, science, social studies, 

etc. Examples of MI include teacher-directed physical activity breaks between/during 

academic lessons (e.g., showing a GoNoodle video or leading a brief exercise routine), 

learning experiences that involve students being physically active (e.g., having students 

act out stories or move into groups to demonstrate answers to division problems), and 

routine transitions that require students to move from one part of the classroom to another 

(e.g., having students skip from desks to carpet) (Moon & Webster, 2019; Russ et al., 

2015; Webster et al. 2015).  

MI has garnered increased attention as a viable strategy for making meaningful 

contributions to increases children’s school-based PA participation (Norris et al., 2015; 

Martin & Murtagh, 2015), as well as to improvements children’s classroom behavior 

(Goh et al., 2016; Grieco et al., 2016; Mahar et al., 2006) and academic performance 

(Donnelly & Lambourne, 2011; Kibbe et al.,2011; Mullender-Wijnsma et al., 2016; 

Resaland et al., 2018; Watson et al., 2017). However, little is known about the effect of 
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MI on children’s MC, or whether classroom-based PA experiences support students’ 

SEL. There is a dearth of programs developed specifically for the elementary classroom 

setting that specifically address children’s MC and, therefore, limited information is 

available with respect to the feasibility of classroom-based initiatives to develop MC. 

Currently, although the CDC (2015) recommends MI as a key strategy to increase 

children’s PA during school, few U.S. school districts (10.7%) require schools to provide 

MI (National Physical Activity Plan Alliance, 2018). Additionally, teachers and 

administrators perceive numerous barriers to using MI, such as lack of time, resources 

and training (Carlson et al., 2017; Dinkel et al., 2017; Dyrstad et al., 2018; Michael et al. 

2019; Quarmby, Daly-Smith, & Kime, 2019; Webster et al., 2017).  

Overall Purpose of Dissertation and Proposed Studies 

In line with the focus of this introductory chapter and the aforementioned gaps in 

the related literature, the original purpose of this dissertation was to examine the potential 

of opportunities within the CSPAP framework, particularly beyond traditional PE classes, 

to bolster students’ PE learning. However, given the onset of the COVID-19 pandemic 

during the development of this dissertation, parts of the originally proposed research 

needed to change accordingly. Three studies were proposed, including two systematic 

reviews and meta-analyses (Studies 1 and 2, respectively) and one school-based pilot 

intervention designed to increase elementary children’s MC and SEL via MI (Study 3). 

COVID-19 prevented Study 3 from proceeding due to school closures. Therefore, instead 

of conducting an intervention, the author of this dissertation and his committee agreed to 

develop a research measure for assessing online PE instruction, based on the pronounced 

need for such a tool in the context of the pandemic. With this change, the overall purpose 
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of this dissertation was revised. Specifically, the updated purpose of this dissertation was 

to examine CSPAP-aligned strategies, particularly beyond traditional PE, for supporting 

students’ PE learning. Using the CSPAP framework to categorize different approaches to 

PA interventions with elementary children, the purposes of Studies 1 and 2 were to 

conduct systematic reviews and meta-analysis of the effectiveness of such interventions 

in increasing children’s MC and SEL, respectively. The purpose of Study 3 was to 

develop a systematic observation instrument for assessing synchronous online PE 

lessons.
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CHAPTER 2 

STUDY 1: SYSTEMATIC REVIEW AND META-ANALYSIS OF  

PHYSICAL ACTIVITY INTERVENTIONS TO INCREASE 

ELEMENTARY CHILDREN’S MOTOR COMPETENCE 

INTRODUCTION

It is well established that physical activity (PA) is vitally important for the healthy 

growth and development of children (Centers for Disease Control and Prevention [CDC], 

2018; World Health Organization [WHO], 2019); however, many children are not 

adequately active. Only 24% of youths from 5-17 years old in the United States are 

meeting the nationally recommended minimum of 60 minutes of PA per day (National 

Physical Activity Plan Alliance, 2018). Motor competence (MC) plays a major role in 

children’s PA participation (Barnett et al., 2016; Fisher et al., 2005; Logan et al., 2015; 

Stodden et al., 2008; Robinson et al., 2015). MC can be defined as the capability to 

perform a wide range of motor acts or skills and involves both locomotor (e.g., running, 

jumping, and skipping) and object projection (e.g., throwing, catching, and kicking) skills 

(Haywood & Getchell, 2019). The development of MC during childhood is crucial for a 

healthy life since it will allow individuals to successfully participate in lifetime physical 

activities (Barnett et al., 2016; Robinson et al., 2015; Stodden et al., 2008). Children with 

greater MC were observed to spend more time in moderate-to-vigorous PA (Williams et 

al., 2008), whereas those with less developed MC appeared less physically active 
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(Barnett et al., 2016; Logan et al., 2015). Further, longitudinal evidence suggests that 

having higher levels of MC as a child is associated with being more physically active 

later in life (Barnett et al., 2009; Hulteen et al., 2018; Lloyd et al., 2014; Lopes et al., 

2011). Conversely, low MC is hypothesized to result in decreased participation in PA in 

middle to late childhood, thus leading to a negative spiral of disengagement from an 

active lifestyle (Robinson et al., 2015; Stodden et al., 2008).  

Developing children’s and adolescents’ MC is a primary goal of PE and is 

considered foundational to promoting lifetime participation in PA (Colvin, Markos, & 

Walker, 2016; Society of Health and Physical Educators [SHAPE] America, 2014). 

Developing a strong foundation in MC during early childhood can transition/apply to 

more specialized movement forms in organized games and sports (Gallahue et al., 2012; 

Utesch et al., 2019). For this to happen, regular involvement in context-specific and 

developmentally appropriate PA experiences is critical (Brian et al., 2020; Logan et al., 

2012; Newell, 2020). However, focused programming to support children’s MC 

development is decreasing for school-aged children, in tandem with a downward trend in 

the prevalence of PE (Trost et al., 2002; Tester, Ackland, & Houghton 2014).  

A possible mechanism for extending students’ motor skill learning beyond PE is a 

comprehensive school physical activity program (CSPAP; National Association for Sport 

and Physical Education [NASPE], 2008; CDC, 2019). The CSPAP model includes five 

components: (a) quality of PE, (b) PA during school, (c) PA before and after school, (d) 

staff involvement, and (e) family and community engagement (CDC, 2019). The CSPAP 

model has become a widely disseminated paradigm in literature concerning whole-of-

school approaches to youth PA promotion (Webster et al., 2020). Through such an 
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approach, additional PA opportunities before, during, and/or after school are provided to 

(a) help students meet the nationally recommended 60 (or more) minutes of daily PA and 

(b) support students’ learning of the knowledge and skills needed to participate in a 

lifetime of PA (NASPE, 2008). While researchers have established that school-related 

PA opportunities beyond PE can increase students’ participation in PA (Pulling Kuhn et 

al., 2021; Erwin et al., 2013), less is known about the extent to which such opportunities 

may directly support children’s development of MC. A clear understanding of the 

potential of different CSPAP components to enhance children's MC is lacking. The 

purpose of this study will be to conduct a systematic review and meta-analysis of the 

effectiveness of PA interventions in increasing the MC of elementary school children (5-

12 years). The CSPAP framework will be used to consider the effectiveness of different 

intervention approaches in increasing children’s MC.   

METHOD 

Registration and protocol   

This study followed the updated Preferred Reporting Items for Systematic 

Reviews and Meta-Analyses (PRISMA) guidelines (Appendix A; Page et al., 2021) with 

additional recommendations for systematic meta-reviews (Hennessy et al., 2019) and was 

registered with the International Prospective Register of Systematic Reviews at 

https://www.crd.york.ac.uk/prospero/ (registration number CRD42020179866).  

Inclusion/eligibility criteria  

Studies with the following characteristics were included in our review: 

1.    Participants were aged 5-12 years (primary/elementary school); 
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2.    PA interventions primarily focused on improving and assessing MC/FMS 

components; 

3.    Type of interventions: Any school-, home-, or community-based 

interventions for children with clear intent to improve MC/FMS proficiency; 

4.    Type of studies: Employed a Cluster-Randomized Controlled Trials (C-

RCTs) design, RCTs, or rigorous (matched or statistically controlled) quasi-

experimental design. 

Exclusion criteria  

Studies with the following characteristics were excluded from the review: 

1.    Studies that reported on population of focus outside of the age range defined 

above; or participants were not ‘typically developing’ (i.e. had a clinically 

diagnosed physical or intellectual disability or condition affecting movement, e.g. 

autism, visual impairment, cerebral palsy, traumatic brain injury/concussion); 

2.    Studies that did not aim to improve and assess at least one of MC/FMS 

components outcomes were excluded; 

3.    Studies reported as abstracts, theses/dissertations and unpublished literature 

were excluded.  

Search strategy and terms  

The studies were obtained on February 28, 2020 using seven electronic databases: 

PubMed/Medline, Embase, ERIC, SPORTDiscus, CINAHL, Web of Science, and 

PsycINFO. The search strategy consisted of four elements: study population (e.g., 

elementary school student), study design, intervention (e.g., PA and exercise), and 
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outcome measures (e.g., FMS and MC; Appendix B). The search was limited to peer-

reviewed academic journal articles published in English in all available years.  

Data extraction/collection process 

Data were imported into Endnote X9.3 and duplicates were removed. The 

selected references were imported to a web‐based software platform that streamlines the 

production of systematic reviews (Covidence systematic review software, Veritas Health 

Innovation, Melbourne, Australia, available at www.covidence.org). Two independent 

reviewers screened the titles and abstracts of retrieved records for possible inclusion. Of 

the records identified as possibly eligible, the full texts were obtained, and two 

independent reviewers assessed the records for inclusion. For each included study, two 

reviewers extracted data into a pre-defined Microsoft Excel (Microsoft Corporation, 

Redmond, WA, USA) data collection form. Data were extracted on the following: type of 

study design; the intervention approach, based on the CSPAP framework; the sample 

size; the intervention characteristics including session duration, frequency, length, 

delivery, and the name of programs; the types and methods of measured outcomes 

including the specific instrument; the fidelity of implementation measure; and the main 

results (Appendix C). For all steps in the screening process and data extraction, a third 

reviewer checked the data for errors, and discrepancies were resolved through discussion 

and consensus of judgement. If data were missing, authors were contacted. 

Qualitative data synthesis   

Extracted results showed information including the article reference, study design, 

intervention approach (i.e., CSPAP components used), study characteristics (country, 

school setting, school level, name of the intervention program, participants, intervention 
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deliverer, and MC outcomes, etc.), dose, main results, and implementation fidelity 

reporting. Results were organized into three sections by: (1) study design (i.e., C-

RCT/RCT and N-RCT), (2) interventions addressing a single CSPAP component (i.e., 

PE, PADS, PABAS, and FCE) and (3) interventions addressing multiple CSPAP 

components (e.g., PE+1 additional component, PBAS+FCE).  

Quantitative data synthesis 

Effect sizes were calculated for the intervention group relative to the comparison 

group for each study. When the necessary data were not available in the original article, 

we requested it from the authors. If data could still not be obtained, we extracted the data 

from the graphs when available. If that was not possible, we excluded the study from the 

quantitative analysis. A meta-analysis for a given MC outcome was conducted if at least 

three studies reported interventions addressing the same CSPAP components and 

provided sufficient data for the calculation of effect size.  

Pre- and post-intervention mean ± standard deviation (SD) for a given MC 

outcome, and sample size from each study were converted to Hedges’ g effect size 

(Hedges, 1981). Specifically, we calculated standardized mean differences both for 

outcome scores at the end of the intervention period (i.e., post-intervention) and change-

from-baseline (pre-intervention) outcomes. Scores post-intervention effect sizes refer to 

intervention group results compared with comparison or control group results after 

interventions. We did not include follow-up assessment data. In all analyses, we used the 

random-effects model to account for differences between studies that might impact the 

treatment effect (Deeks et al., 2008; Kontopantelis et al., 2013). The effect size values are 

presented alongside their respective 95% Confidence Intervals (CIs). Calculated effect 
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sizes were interpreted using the following scale: small (g<.40), moderate (g=.40−.07), 

and large (g>.07), according to the Cochrane Handbook (Higgins et al., 2019). 

Heterogeneity (i.e., between studies variability) was evaluated using the I-squared (I2) 

statistic. I2 values of <25%, 25-75%, and > 75% were considered to represent low, 

moderate, and high levels of heterogeneity, respectively (Huedo-Medina, Sanchez-Meca, 

Marin-Martinez, & Botella, 2006). The risk of bias was explored using the visual 

inspection of funnel plots and Egger’s regression test (Egger, Smith, Schneider, & 

Minder, 1997). Publication bias was not produced as the meta-analyses included <10 

studies/interventions (Higgins & Green, 2017).  

A series of models were analyzed to address the following: (1) the pooled effect 

of PA interventions across all studies on elementary school age-children’s MC (overall 

and by measurement), (2) the pooled effect of interventions using only PE compared to 

the pooled effects of other single-component interventions that did not use PE (PADS 

only, PABAS only, and PADS + PABAS + FCE) on children’s MC, and (3) the pooled 

effects of interventions using PE plus additional CSPAP components (PE+1 and PE+2) 

on children’s MC. In addition, moderation analyses were performed to explore the impact 

of potential explanatory variables and moderators (intervention duration [<6 months vs. ≥ 

6 months], delivery agent [research team vs. school-based team vs. combined], and study 

design [C-RCT/RCT vs. N-RCT]) on the effect sizes with meta-regressions when 

sufficient data were available (i.e., at least ten studies for each explanatory variable; 

Higgins et al., 2019). The results were expressed as regression coefficients estimates, 

95% CIs and the p value. All analyses were carried out using the Comprehensive Meta-
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Analysis program (version 3.3.070; Biostat, Englewood, NJ, USA). The statistical 

significance threshold was set at p<.05. 

Risk of bias assessment 

Risk of bias in the included studies was assessed by two reviewers independently 

through discussion using the Cochrane Risk of Bias Tool (RoB 2.0) with additional 

considerations for C-RCTs and RCTs (Sterne et al., 2019), which consists of five 

domains and an overall judgment (Hennessy et al., 2019). The five domains are: 1) bias 

arising from the randomization process; 2) bias due to deviations from the intended 

interventions; 3) bias due to missing outcome data; 4) bias in measurement of the 

outcome; and 5) bias in selection of the reported result. Based on the answers (yes, 

probably yes, probably no, no, not applicable, no information) to a series of signaling 

questions in the guidance document, the judgment options within each domain consist of 

“low risk of bias,” “some concerns”, or “high risk of bias” (Sterne et al., 2019). 

The N-RCT (i.e., quasi-experimental) studies were assessed with the Risk of Bias 

in Non-randomized Studies of Interventions tool (ROBINS-‐; Sterne et al., 2016), which 

consists of seven domains and an overall judgement. The seven domains are: 1) bias due 

to confounding; 2) bias in selection of participants into the study; 3) bias in classification 

of interventions; 4) bias due to deviations from intended intervention; 5) bias due to 

missing data; 6) bias in measurement of outcomes and 7) bias in selection of the reported 

result (Sterne et al., 2016). Domain-specific risk of bias assessment was used to judge the 

overall risk of bias for each study. Disagreements between reviewers were resolved 

through discussion and consensus by a third evaluator. Before correcting for observed 

differences, the agreement between reviewers was assessed using a Kappa correlation for 
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risk of bias (κ > 0.8). A risk of bias graph was made via the robvis R package 

(McGuinness & Higgins, 2021).  

RESULTS 

A total of 6,064 search records were initially identified. The authors screened 

3,804 records after removing duplicate records. This first level of screening, separated by 

title and abstract, identified 439 full-text articles to be reviewed for eligibility. 

Ultimately, of the remaining 286 articles, 27 studies were included in the qualitative 

synthesis and 26 studies were included in quantitative synthesis. The process of literature 

identification and selection is outlined in the PRISMA flowchart (Figure 2.1). The quality 

assessment for C-RCTs or RCTs revealed 5 studies as low risk in quality, 4 studies as 

having some concerns in quality, and 1 study as high risk (Figure 2.2). For N-RCTs, 9 

studies were evaluated as low risk of bias, 6 studies as moderate quality, and 2 studies as 

serious risk of bias (Figure 2.3). Generally, the studies included a lack of clear 

description of randomization procedures and lack of clarity regarding drop-out rates. 

There are some studies that did not assess the fidelity of the interventions to determine if 

they were implemented as intended. Additionally, most of the studies had some concerns 

due to deviations from the intended interventions. 

Characteristics of the included studies 

Across the 27 studies, there were a total of 13,281 participants (49% female, 51% 

male) from 306 classes and 191 schools. The sample size ranged from 13 (Cliff et al., 

2007) to 4,234 participants (Chen et al., 2016) with the age of intervention children 

ranging from 5 to 12 years. 10 studies were conducted in North America (i.e., Canada 

and United States), 7 in Europe (i.e., Finland, Germany, Ireland, Netherlands, Poland, 
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and United Kingdom), 8 in Australia, 1 in Asia (i.e., China), and 1 in South America (i.e., 

Brazil). Additionally, 4 studies were conducted in urban settings, 1 in rural and urban 

settings, 1 in a rural setting, and 2 in a suburban setting. The setting was not specified in 

19 of the studies. 

Descriptions of CSPAP components 

Study design. 8 C-RCTs (30%), 2 RCTs (7%), and 17 N-RCT studies (63%) 

were included in this review.  

C-RCT/RCT. 10 studies were C-RCTs or RCTs (Chan et al., 2019; Cohen et al., 

2015; Laukkanen et al., 2015; Laurent et al., 2018; Lammle et al., 2016; Maskell et al., 

2004; McKenzie et al., 1998; McWhannell et al., 2018; Miller et al., 2015, 2016), with 

the average number of schools and classes across all studies being 14 (range 1–91) and 

33 (range 2–157), respectively (Lammle et al., 2016; Maskell et al., 2004). The average 

sample size was 369 students (range 28–1,736; Laurent et al., 2018; Lammle et al., 2016), 

and the total number of students was 3,054 (48% Female, 52% Male). The average 

intervention duration, frequency, and length was 30 weeks (range 5–96; Maskell et al., 

2004; McKenzie et al., 1998), 2 times per week, and 55 minutes per session (range 15–

120; Cohen et al., 2015; Laurent et al., 2018), respectively. For measurement of 

children’s MC, 5 studies of 10 (50%) used Test for Gross Motor Development (TGMD-

2nd Edition or -3rd Edition; Ulrich, 2000, 2019), 1 study (10%) used Körper-

koordinationtest Für Kinder (KTK; Kiphard & Schilling, 2007), 2 studies used other 

measurements (e.g., Dordel-Koch-Test [DKT]; 20%), and 2 studies (11%) did not specify 

a measurement tool.  
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N-RCT. 17 studies were N-RCTs (i.e., quasi-experimental), with the average 

number of schools and classes across all studies being 4 (range 1–9; Chen et al., 2016; 

Lee et al., 2020a; Rudd et al., 2017; Silveria et al., 2018) and 6 (range 2–20; Rudd et al., 

2016, 2017; Skowroński et al., 2019), respectively. The average sample size was 564 

students (range 13–1,460; Burn et al., 2017a; Cliff et al., 2007), and the total number of 

students was 3,686 (49% Female, 51% Male). The average intervention duration, 

frequency, and length was 30 weeks (range 4–176; Okely et al., 2017; Platvoet et al., 

2016), 2 times per week (range 1–5; Burrows et al., 2014; Cliff et al., 2007; Chen et al., 

2016; Rudd et al., 2016), and 59 minutes per session (range 25–120; Bolger et al., 2019; 

Cliff et al., 2007; Okely et al., 2017; Rudd et al., 2016), respectively. For measurement of 

children’s MC, 11 studies (64%) used TGMD-2 or -3, 4 studies (24%) used KTK, 2 

studies used other measurements (e.g., PE Metrics; 11%), and 1 study (5%) did not 

specify a measurement tool. Two studies (Rudd et al., 2016, 2017) used TGMD-2 and 

KTK. 

Single CSPAP component interventions.  

Considering the CSPAP framework, 9 studies out of 18 (50%) used only PE for 

the intervention, 3 studies (17%) used only PADS, 4 studies (22%) used only PABAS, 

and 2 studies (11%) used only FCE. No study used only SI for the intervention. 

PE. For the studies that used only PE as the intervention approach, the average 

number of schools and classes across all studies were 4 (range 1–9; Chen et al., 2016; 

Maskell et al., 2004; Rudd et al., 2017) and 7 (range 2–20; Maskell et al., 2004; Rudd et 

al., 2016, 2017), respectively. The average sample size was 691 students (range 42–4,234 

(Chen et al., 2016; Maskell et al., 2004), and the total number of students was 3,054 (50% 
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Female, 50% Male). The average intervention duration, frequency, and length was 20 

weeks (range 4–96; Chen et al., 2016; Platvoet et al., 2016), 2 times per week, and 57 

minutes per session (range 25–120; Bolger et  al., 2019; Rudd et al., 2016), respectively. 

PE interventions involved PE lessons that incorporated revised fundamental 

motor skill (FMS) activities (Bolger et al., 2019); movement activities related to specific 

motor skills (Chan et al., 2019); a PE curriculum that included motor skill themes and 

physical fitness activities (Chen et al., 2016); goal-directed learning (Gu et al., 2017; 

Platvoet et al., 2016); a movement program (Brain Gym) involving a series of simple-to-

challenging FMS intended to enhance cognitive processing, psychomotor and whole-

brain learning (Maskell et al., 2004); the Professional Learning for Understanding Games 

Education (PLUNGE) program, which aimed to increase the complexity of challenges 

experienced through gameplay-situated learning for the improvement of FMS (Miller et 

al., 2015); and a gymnastics curriculum developed by Gymnastics Australia, which aimed 

to develop stability, locomotor and object control skills, and general body coordination 

(Rudd et al., 2016, 2017). The intervention deliverer varied across interventions. 1 study 

(11%) was delivered by a research team, 7 studies (78%) by a school-based team (i.e., 

Trained PE teachers, classroom teachers and students) and 1 study (11%) by a combined 

team (e.g., research team, school-based team, and parents). Additionally, 4 studies (44%) 

reported fidelity of intervention using observation and/or checklists.  

PADS. For the studies that used PADS as the single intervention component 

(Johnstone et al., 2017; Lammle et al., 2016; Okely et al., 2017), the average number of 

schools and classes across all studies being 35 (range 7–91) and 84 (range 11–157, 

respectively (Johnstone et al., 2017; Lammle et al., 2016). The average sample size was 
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826 students (range 336–1,736; Johnstone et al., 2017; Lammle et al., 2016), and the total 

number of students was 2,479 (55% Female, 45% Male). The average intervention 

duration, frequency, and length was 81 weeks (range 20–176 (Johnstone et al., 2017; 

Okely et al., 2017), 2 times per week, and 33 minutes per session (range 15–60 

(Johnstone et al., 2017; Lammle et al., 2016), respectively. PADS interventions involved 

structured games to increase children's FMS (Johnstone et al., 2017); short daily 

classroom exercises (Lammle et al., 2016); and a whole-of-school health promotion 

approach aimed to develop children’s FMS by modifying the physical and social 

environment (Okely et al., 2017). 2 studies (75%) were delivered by a school-based team 

and 1 study (25%) by a combined team. None of the studies reported fidelity of 

intervention.  

PABAS. For studies that used only PABAS as an intervention approach, the 

average number of schools and classes across all studies was 7 (range 1–16 ;Lee et al.,  

2020a; McWhannell et al., 2018) and 3 (Lee et al., 2020b), respectively. The average 

sample size was 63 students (range 31–146; Lee et al., 2020a; McWhannell et al., 2018), 

and the total number of students was 252 (60% Female, 40% Male). The average 

intervention duration, frequency, and length was 13 weeks (range 8–26; Lee et al., 2020a; 

McWhannell et al., 2018), 3 times per week (range 2–5; Burrows et al., 2014; 

McWhannell et al., 2018), and 60 minutes per session, respectively. 

The PABAS interventions involved outdoor low-organized games and indoor 

sports-based activities including swimming, floor hockey, and soccer as after school 

activities (Burrows et al., 2014); an after school program aiming to teach children the 12 

basic motor skills from the TGMD-2 criteria (Lee et al., 2020a, 2020b); and an after 
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school club program that included multi-games activities, which focused on FMS 

development by using offering numerous opportunities for practice with learning cues 

(McWhannell et al., 2018). 3 studies (75%) were delivered by a research team and 1 

study (25%) by an after school-based team (i.e., after school program leaders). Only 1 

study (25%) reported fidelity of intervention (using field observations).  

FCE. For studies that used FCE as the single intervention component, the average 

number of schools and classes across studies was 1 and 2, respectively. The average 

sample size was 193 students, and the total number of students was 385 (49% Female, 

51% Male). The average intervention duration, frequency, and length was 27 weeks 

(range 6–48), 2 times per week, and 60 minutes per session, respectively (Laukkanen et 

al., 2015; Laurent et al., 2018). 

The FCE interventions involved family involvement by providing tailored 

counseling (Laukkanen et al., 2015), structured PA homework/materials, educating 

parents to an increase children’s MC, and goal-setting (Laukkanen et al., 2015; Laurent et 

al., 2018). 1 study (50%) was delivered by a research team (i.e., coaches and research 

assistants) and 1 study (50%) by a combined team (i.e., research team and parents). Both 

studies (100%) reported fidelity of intervention using observation and checklists. 

Multiple CSPAP components interventions.   

A total of 9 studies (33%) used intervention approaches that could be mapped 

onto multiple components within the CSPAP framework. The most commonly used 

components in multicomponent approaches were PE (n=8) followed by SI (n=7) and 

PADS (n=5). PABAS (n=3) and FCE (n=3) were included in less than half of the 
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multicomponent studies. One multicomponent intervention did not include a PE 

component (Cliff et al., 2007). No study included all five CSPAP components. 

PE + 1 additional CSPAP component. 3 of the studies (33%) reported an 

intervention that included PE and 1 additional CSPAP component. 2 studies included SI 

and 1 study included PABAS. The average number of schools and classes across all 

studies were 3 (range 1–7; McKenzie et al., 1998; Miller et al., 2016) and 21 (range 2–56; 

McKenzie et al., 1998; Skowroński et al., 2019), respectively. The average sample size 

was 202 students (range 31–467; McKenzie et al., 1998; Skowroński et al., 2019), and 

the total number of students was 605 (29% Female, 71% Male). The average intervention 

duration, frequency, and length was 50 weeks (range 6–96; McKenzie et al., 1998; Miller 

et al., 2016), 3 times per week (range 1–4; Miller et al., 2016; Skowroński et al., 2019), 

and 45 minutes per session (range 30–60; McKenzie et al., 1998; Miller et al., 2016), 

respectively. 

PE+1 interventions involved the Professional Learning for Understanding Games 

Education (PLUNGE) program that aimed to improve children’s FMS in PE lessons 

through a professional learning process involving classroom teacher education and 

mentoring (Miller et al., 2016); a Sports, Play, and Active Recreation for Kids (SPARK) 

based PE program designed to enhance children’s motor skills through a classroom 

teacher professional development program (McKenzie et al., 1998); and PE lessons 

combined with an extracurricular after school program (From Fun To Sport) with an 

emphasis on the development of children’s FMS (Skowroński et al., 2019). All three 

interventions were delivered by a school-based team (i.e., PE teachers and trained 
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classroom teachers). Only 1 study (33%) reported fidelity of intervention using lesson 

observations (Miller et al., 2016).  

PE + 2 additional CSPAP components. 3 studies (33%) reported interventions 

that included PE and 2 additional CSPAP components. 2 studies included the 

combination of SI and PADS with PE (Burn et al., 2017a; Nathan et al., 2017), and 1 

study included SI and FCE with PE (Silveria et al., 2018).  

The average number of schools and classes across all studies was 2 and 3, 

respectively. The average sample size was 664 students (range 174–1460; Burn et al., 

2017a; Nathan et al., 2017), and the total number of students was 1991 (50% Female, 

50% Male). The average intervention duration, frequency, and length was 11 weeks 

(range 10–12), 2 times per week, and 50 minutes per session (range 30–60), respectively 

Burn et al., 2017a; Nathan et al., 2017; Silveria et al., 2018). 

The PE+2 interventions involved a CSPAP-based gross motor skill development 

program including the Dynamic PE for Elementary School Children curriculum during 

PE lessons, PA engagement opportunities throughout the school day during recess and 

regular classroom time (during which teachers integrated PA into academic lessons and 

classroom activity breaks via stretching, walking, jumping, or relaxation activities), and 

SI that provided teacher professional training to increase the quality of PE (Burn et al., 

2017a); the Great Leaders Active StudentS (GLASS) program that included trained 

students who instructed their peers to improve FMS during PE lessons and classroom 

settings, and trained teachers supporting their peers’ instruction, which contributed an SI 

component to the program (Nathan et al., 2017); and physical exercise sessions during PE 

lessons (e.g., circuit training, aerobic/sports activities, and recreational games, etc.), 
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parent support to promote PA during after school classes, and nutritional education 

sessions (e.g., goal setting and dietary counselling with parents; Silveria et al., 2018). 1 

study (25%) was delivered by a school-based team (i.e., PE teachers, classroom teachers, 

and students; Nathan et al., 2017) and 2 studies (75%) by a combined team (i.e., PE 

teachers, classroom teachers, medical or healthcare staff, parents, PA leaders, and the 

research team; Burn et al., 2017a; Silveria et al., 2018). Only 1 study (33%) reported 

fidelity of intervention using observations and a checklist (Nathan et al., 2017).  

PE + 3 additional CSPAP components. 2 studies (22%) reported interventions 

that included PE and 3 additional CSPAP components. 1 study included the combination 

of SI, PADS, and FCE with PE and 1 study included SI, PADS, and PABAS with PE. 

The average number of schools and classes across all studies was 7 and 25, respectively. 

The average sample size was 667 students (range 357–976; Burn et al., 2017b; Cohen et 

al., 2015), and the total number of students was 1333 (44% Female, 56% Male). The 

average intervention duration, frequency, and length was 42 weeks (range 36–48), 3 

times per week (range 1–5), and 98 minutes per session (range 75–120), respectively 

(Burn et al., 2017b; Cohen et al., 2015). 

One PE+3 intervention involved a CSPAP-based program that aimed to optimize 

the quality of PE. The intervention provided PA opportunities before and after school as 

well as during recess/lunch time, which created a number of opportunities for children to 

engage in free play or semi-structured PA by applying skills learned during PE lessons. 

Additionally, PA was integrated into academic lessons and classroom activities, and SI 

was addressed with continuous teacher training and assistance throughout the 

intervention (Burn et al., 2017b). The other PE+3 intervention involved the 
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implementation of six PA policies to support the promotion of PA and FMS competency 

within the PE lessons in combination with SI and PADS through teacher professional 

learning, student leadership workshops, and PA promotion tasks to achieve awards 

during recess and lunch. In addition, the intervention incorporated FCE via school–

community connections (e.g., inviting local sporting organizations to assist with school 

sport programs) as well as a range of approaches targeting the home environment (e.g., 

newsletters, parent evening, and FMS homework; Cohen et al., 2015). Both studies were 

delivered by a combined team (i.e., PE teachers, classroom teachers, principals, parents, 

PA leaders, and community leaders; Burn et al., 2017b; Cohen et al., 2018) and both 

reported the fidelity of the intervention using observations and a checklist (Burn et al., 

2017b; Cohen et al., 2015).  

Multicomponent interventions without PE. 1 study (11%) included the 

combination of PABAS and FCE with no PE component (Cliff et al., 2007). The total 

number of students was 13 (62% Female, 38% Male). The intervention duration, 

frequency, and length were 10 weeks, 1 time per week, and 120 minutes per session, 

respectively. The intervention program involved a community-based program with an 

additional home-based PA motor development program using goal-setting and parental 

motivation strategies (Cliff et al., 2007). The intervention was delivered by a combined 

team (i.e., researchers and parents). The study did not report fidelity of intervention. 

Meta-Analysis 

Effectiveness across all interventions. The meta-analysis for total 26 studies 

indicated a statistically significant and large pooled intervention effect on children’s total 

MC (Hedge's g = 0.71, 95% CI=0.60–0.81; p=.000; I2 = 78.4%; Figure 2.4). The relative 



 

27 
 

weight of each study in the analysis ranged from 1.40 to 6.22%. For all included studies, 

Egger's regression test for asymmetry of the funnel plot was not significant (β = 0.32, 

p=0.17), indicating no evidence of publication bias (Figure 2.5). Results from the meta-

regression found that intervention duration (β = -0.04; 95% CI=-0.29–0.19; p=0.69), 

delivery agent (β = -0.22; 95% CI=-0.65–0.21; p=0.31), and study design (β = 0.13; 95% 

CI=-0.10–0.36; p=0.28) were not found to be a statistically significant moderator 

variables/factors affecting overall study effect sizes (i.e., children’s total MC).  

In a subsequent analysis, the studies adopting the TGMD -2 or -3 tests were 

compared to studies including other types of assessments. The latter analysis was 

conducted as a proxy for effects of types of MC measurements. 17 studies measured 

children’s MC using the TGMD-2 or -3 tool. The meta-analysis for studies indicated a 

statistically significant and large pooled intervention effect on children’s total MC 

(Hedge's g = 0.79, 95% CI=0.63–0.95; p=.000; I2 = 38.2%; Figure 2.6). The relative 

weight of each study in the analysis ranged from 3.88 to 9.30%. Additionally, 11 studies 

measured children’s MC using other measurement tools (e.g., KTK, PE Metrics, and 

DKT). The meta-analysis for these studies indicated a statistically significant and 

moderate pooled intervention effect on children’s total MC (Hedge's g = 0.57, 95% 

CI=0.42–0.72; p=.000; I2 = 64.1%; Figure 2.7). The relative weight of each study in the 

analysis ranged from 3.77 to 12.62%. Specifically, 5 studies measured children’s MC 

using KTK tool. The meta-analysis for studies indicated a statistically significant and 

moderate pooled intervention effect on children’s total MC (Hedge's g = 0.41, 95% 

CI=0.28–0.57; p=.000; I2 = 86.7%; Figure 2.8). The relative weight of each study in the 

analysis ranged from 4.04 to 12.82%. 
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Effectiveness of PE only vs. other single component interventions. 9 studies 

used only PE as the intervention approach. The meta-analysis for these studies indicated a 

statistically significant and large pooled intervention effect on children’s total MC 

(Hedge's g = 0.79, 95% CI=0.55–1.04; p=.000; I2 = 66.7%; Figure 2.9). The relative 

weight of each study in the analysis ranged from 7.40 to 13.30%. 8 other studies used 

non-PE single component intervention approaches (i.e., PADS+PABAS+FCE). The 

meta-analysis for these studies indicated a statistically significant and moderate pooled 

intervention effect on children’s total MC (Hedge's g = 0.48, 95% CI=0.29–0.68; p=.008; 

I2 = 85.0%; Figure 2.10). The relative weight of each study in the analysis ranged from 

10.81 to 24.62%.  

In a subsequent analysis, the studies that used non-PE single component 

interventions were analyzed. Specifically, 3 studies used only PADS as the intervention 

approach. The meta-analysis for these studies indicated a statistically significant and 

moderate pooled intervention effect on children’s total MC (Hedge's g = 0.48, 95% 

CI=0.27–0.69; p=.000; I2 = 76.5%; Figure 2.11). The relative weight of each study in the 

analysis ranged from 14.20 to 45.38%. Additionally, 3 studies used only PABAS as the 

intervention approach. The meta-analysis for these studies indicated a statistically 

significant and moderate pooled intervention effect on children’s total MC (Hedge's g 

=0.50, 95% CI=0.13–0.89; p=.008; I2 = 0.0%; Figure 2.12). The relative weight of each 

study in the analysis ranged from 25.28 to 46.18%. 

Effectiveness of interventions addressing multiple CSPAP components. 3 

studies reported intervention approaches that used PE and one additional CSPAP 

component (PE +1) to increase children’s MC. The meta-analysis for these studies 
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indicated a statistically significant and moderate pooled intervention effect on children’s 

total MC (Hedge's g = 0.64, 95% CI=0.33–0.95; p=.000; I2 = 48.2%; Figure 2.13). The 

relative weight of each study in the analysis ranged from 13.25 to 18.30%. Additionally, 

3 studies reported intervention approaches that used PE and two additional CSPAP 

components (PE +2) to increase children’s MC. The meta-analysis for these studies 

indicated a statistically significant and moderate pooled intervention effect on children’s 

total MC (Hedge's g = 0.55, 95% CI=0.27–0.82; p=.000; I2 = 52.9%; Figure 2.14). The 

relative weight of each study in the analysis ranged from 12.98 to 32.75%. 

DISCUSSION 

The purpose of this systematic review and meta-analysis was to synthesize the 

evidence of the effectiveness of PA interventions in increasing MC as a primary outcome 

of children aged 5-12. Twenty-seven studies met the inclusion criteria and were included 

in the qualitative and 26 studies were included in the quantitative analysis. The CSPAP 

framework was used to categorize the different intervention approaches. The results of 

the aggregate meta-analysis indicate that effect sizes for the development of MC from 

pre-post intervention ranged from small to large. In light of our results, a wide range of 

CSPAP-aligned PA intervention approaches appear to be promising avenues in enhancing 

children’s MC. However, there is considerable variation in study design, sample size, 

delivery agent, and study context, and studies were implemented in over 11 countries 

across diverse settings. Additionally, the results cannot show clear evidence that 

increased PA duration or frequency (i.e., dose) has a detrimental effect on the 

development of children’s MC, which aligns with McDonough, Liu & Gao (2020). 



 

30 
 

Results of this review indicated that the majority of studies included PE as a 

component of either a single (33%) or multicomponent (30%) approach and showed 

beneficial effects on the development of children’s MC. Specifically, PE commonly 

included the integration of movement activities with cognitively challenging PA learning 

experiences related to FMS and implementation of an established curriculum (e.g., 

SPARK) with professional teacher training (Chen et al., 2016; McKenzie et al., 1998; 

Miller et al., 2016). Especially in PA interventions that employ complex, challenging 

learning tasks, how such activities are delivered and implemented may crucially affect 

learning outcomes (Pesce et al., 2019). Jiménez-Díaz et al. (2019), in a review of 36 

articles, present that naturally occurring PE classes were less effective at increasing 

children’s MC than a research specialist-led motor intervention, based on PE teachers’ 

lack of expertise for designing and implementing developmentally appropriate movement 

activities. However, our results showed that school-based teams (i.e. PE teachers and 

classroom teachers) can play a crucial role in increasing children MC with professional 

training and structured curriculum. Likewise, ongoing teacher training and support 

appears to be a key element of effective PE curriculums and successful interventions by 

enhancing the unique features of qualitative enrichment (Armour et al., 2017; Hastie et 

al., 2015; Tannehill et al., 2021). 

The PE-based programs most often evaluated outcomes related to PA, fitness, and 

body composition (Errisuriz et al., 2018). Conversely, most of the included studies 

focused on the development of MC beyond PA opportunities. These results are consistent 

with those of a previous systematic review that found that FMS-based intervention 

programs appeared to have larger effects than interventions focused strictly on increasing 
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PA (Collins et al., 2019). Further, when it comes to curriculum, research has 

demonstrated and noted the importance of structure when promoting children’s motor 

skill development (Logan et al., 2012; Robinson & Goodway, 2009). In this review, a 

number of the PE components within CSPAP framework assessed an enhanced PE 

curriculum with a focus on optimal MC development as compared to traditional PE or 

free play (e.g., Chan et al., 2019; Miller et al., 2015), some simply tested the benefit of an 

additional time allotment of PE (Skowroński et al., 2019), and some compared both 

modified PE and time spent in PE lessons (Gu et al., 2017; Platvoet et al. (2016)). 

Overall, implementing a purposefully designed intervention approach with PE lessons 

had a positive effect on the development of MC. Further, of those studies that compared 

PE intervention programs versus typical PE (Okely et al., 2017), results support the 

importance of the quality of instructional approaches that enable students to have 

developmentally appropriate tasks/activities with learning cues, multiple opportunities for 

individual practices in a mastery climate, and individualized feedback (Nesbitt, Fisher, & 

Stodden, 2021; Palmer, Chinn, & Robinson, 2017; Rink, 2020; Ward, 2020). These 

results were quite similar to those demonstrated by Morgan et al. (2013), who highlighted 

the benefits of using a pedagogical approach to develop children’s FMS in PE.  

In this review, we considered dose (i.e., as the amount of time/duration devoted to 

motor skill instruction and practice; Robinson, Palmer, & Meehan, 2017), specifically <6 

months vs. ≥6months, as a possible mediating factor in the effectiveness of PA 

interventions on MC development in children. Based on the results, however, the 

intervention dosage needed to obtain MC proficiency is unclear. For instance, some 

studies report significant improvements in children’s MC after a 550-min dose over 13 
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weeks (Chan et al., 2019), 1,400 min dose over 8 weeks (Lee et al., 2020a), 1,400 min 

dose over 12 months (Silveira et al., 2018), and 2400 min dose over 20 weeks (Johnstone 

et al., 2017), whereas other studies fail to see significant effects after a 480 (Maskell et 

al., 2004) or 3600-min dose (Laukkanen et al., 2015) at 5 weeks and 12 months, 

respectively. Similarly, previous literature demonstrates inconsistencies regarding the 

amount of intervention needed to produce positive developmental changes in MC. Wick 

et al. (2017) found interventions conducted from 1 to 5-months had a larger effect on 

FMS than interventions lasting over 6 months. In addition, a recent meta-analysis study 

indicated that children aged 3-5 need to practice their FMS with a teacher-led 

intervention regularly (i.e., 3 times per week for ≤ 6 months) to achieve significant 

improvement in MC (Engel et al., 2018). Specifically, Van Capelle et al. (2017) 

suggested that interventions for increasing FMS must be implemented more than 3 times 

per week and that sessions should last longer than 30 minutes. However, the meta-

analysis by Logan et al. (2012) reported a nonsignificant relationship between effect sizes 

of FMS improvements and intervention duration with a dosage between 500 and 1,400 

min. A possible explanation for the results is that there was heterogeneity in study length 

across the included studies which ranged from 4 weeks to 192 weeks and was 

administered 1–5 times per week in a 15–120 minutes per session. Another possible 

explanation is to speculate the “ceiling effect” in which children might already achieve 

better performance in the early stages of the intervention. As a result, more time 

(quantitative aspect) may not necessarily translate to better performance (quality aspect). 

Robinson et al. (2017) presented that as little as 600 min of high-quality instruction 

during the intervention program can significantly improve children’s MC. Thus, future 
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research is warranted. It would be beneficial to examine the impact that different 

intervention dosages (e.g., duration and frequency) would have on children’s MC 

development effectively under similar PA intervention conditions. Additionally, most 

studies did not report the dose received (i.e., on-task time in the tasks/activities), which is 

an important area for future research because motor skill development theory shows that 

one of the key factors is the number of correct practice trials a child completes 

(Silverman, 1991). Ultimately, understanding patterns of change resulting from different 

ranges of intervention dosages could illustrate how only minimal amounts of time could 

lead to positive developmental changes in MC and help establish recommendations and 

policies for practitioners implementing CSPAPs. 

Interestingly, studies mainly reported multiple component interventions, 

specifically addressing the CSPAP components FCE and SI (Burn et al., 2017a, 2017b; 

Cliff et al., 2007; Cohen et al., 2015; McKenzie et al., 1998; Miller et al., 2016; Nathan et 

al., 2017; Silveria et al., 2018). The multicomponent interventions were collaboratively 

delivered by a variety of facilitators, such as PE teachers, classroom teachers, 

administrators, coaches, community leaders, parents, and medical or healthcare staff. The 

results of this review parallel previous interventions that involve parents as promoters for 

PA and MC in their own children (Dozier et al., 2020; Gustafson & Rhodes, 2006). 

Overall, it seems reasonable to assert that the FCE and SI components of the CSPAP 

framework function as important elements in the support system for PA program 

implementation in schools (Webster et al., 2020), and can help to enhance children’s MC. 

However, there is insufficient evidence specific to each component (FCE or SI) to make 

conclusions about the its specific contribution to MC, and further research is needed to 
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determine which strategies are most effective for optimizing FCE and SI to support the 

development of MC in children. 

Overall, there has been a lack of variety in theories used to guide intervention 

development. The studies in this review used the socio-ecological model (Cohen et al., 

2015; Silveira et al., 2018), motivation theory (Cliff et al., 2007; Gu et al., 2017), and 

social cognitive theory (Laukkanen et al., 2015). However, other theoretical perspectives 

should be considered, as well. For example, interventions could incorporate strategies 

such as encouraging teachers to provide positive feedback and emphasizing mastery of 

skills rather than competition. These practical strategies reflect constructs related to 

motivation theories such as Self-Determination Theory (Deci & Ryan, 1985) and 

Achievement Goal Theory (Ames & Archer, 1988). Moreover, there is a lack of strong 

process evaluation across studies. While intervention programs demonstrated 

improvements in children’s MC, multiple components were typically implemented 

simultaneously. Nearly half of the studies did not measure intervention implementation 

elements (e.g., fidelity and selection of participants). Additionally, some studies did not 

describe their instructional strategies in detail. As such, it is unclear how these variables 

affected study findings. It is important to show the study context and resources to 

improve the interpretation of research findings.  

The meta-analysis results indicated that the pooled effect sizes of all CSPAP-

aligned interventions to increase children’s overall MC were statistically significant, with 

11 studies (42%) reporting large effect sizes. However, there were a small number of 

heterogeneous studies included in the meta-analysis. Subsequently, a subgroup 

comparison between measurements was performed. Studies were separated by 
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measurement tool (i.e., TGMD-2 or-3 vs. other measurements); the studies that used 

TGMD-2 or -3 had a large effect on MC (e.g., Johnstone et al., 2017; Lee et al., 2020a, 

2020b), whereas other assessments had a moderate effect on MC (Hedge's g = 0.79 vs. 

0.57). Thus, not all CSPAP-aligned PA intervention programs have the same effect on the 

development of MC. For example, Rudd et al., (2016, 2017), which assessed changes in 

both TGMD-2 and KTK, reported different effect sizes (Hedge's g = 0.79 vs. 0.41) in the 

development of MC in their gymnastics intervention group. Since studies using TGMD-2 

or -3 often show large effect sizes, they could thus be an effective way to assess the 

development of children’s MC (as opposed to other measurements). Although these 

measurements are commonly used for assessing children’s MC, the variety in scoring 

criteria protocol might provide different aspects of MC across the different movement 

dimensions evaluated (Logan et al., 2012; Rudd et al., 2016). Research has also shown 

that there is a low-to-moderate correlation between TGMD-2 and KTK in children (Ré et 

al., 2018). Therefore, further studies on the effect of CSPAP-aligned PA interventions on 

MC should carefully consider the types of assessments and their associations with 

intervention outcomes. 

The current meta-analysis found that single PE component interventions had a 

larger effect on MC than other single-component approaches. A common misconception 

is that MC development is a naturally occurring phenomenon; however, the literature 

suggests that it must “be practiced, taught, and reinforced through developmentally 

appropriate movement programs” (Robinson & Goodway, 2009, p. 533). A large number 

of previous studies using the CSPAP framework focus mainly on the potential of PE to 

provide enough amounts of PA, that is, its contribution to the achievement of daily PA 
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recommendations (Webster et al., 2020). The main results of the meta-analysis showed 

that the PE component is foundational to learning and developing MC in children (Lopes, 

Stodden, & Rodrigues, 2017; Webster et al., 2020). Previous research found that PE 

contributed to improving elementary school students’ manipulative skills (Chen et al., 

2016) and motor skill competence (Lopes et al., 2017). In a meta-analysis study, Dudley 

et al. (2011) also presented that PE can be efficacious in improving MC in primary school 

children. Moreover, the quality of instruction and time spent in practice are of utmost 

importance in improving MC (Gallahue et al., 2012). However, limited research is 

devoted to studying the unique potential of PE within the CSPAP framework to develop 

MC in schoolchildren aged 5-12. Additionally, our results suggest that given the limited 

PE curriculum time in elementary schools, strategies to engage classroom teachers and/or 

parents in both school-based lessons and to support practice opportunities outside of PE 

class and school may be a worthwhile target for future interventions. That is, 

implementing a PA program using other single components in the CSPAP framework has 

the potential to support PE’s goal of developing children’s MC.  

There was minimal effectiveness of adding other CSPAP components to PE for 

the development of children’s MC. Many of the interventions included in the current 

review were multicomponent interventions. We expected that multiple components being 

used to increase MC may be a more effective approach than the single PE component 

approach. Unfortunately, the results suggest multicomponent interventions (adding other 

components to PE) have had minimal impact on the development of children’s MC as 

indicated by the effect size values. A possible explanation for our results is that the 

quality of PA programs might be more important than the quantity of CSPAP 
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components used to increase children’s MC. More research, therefore, is warranted to 

examine how the quality of PA experiences provided through each CSPAP component 

can impact the MC of school-age children. 

In this review, moderation analyses were performed to explore the effectiveness 

of potential moderators (i.e., study length, delivery agent, and study design) on the effect 

size of MC with meta-regression (Hennessy et al., 2019). In general, our findings suggest 

that the effects of potential moderator variables had no significance on children’s MC. In 

line with the present results, Lorås (2020) also showed that participants’ ages, the total 

amount of time for intervention, and the type of MC measurement were not statistically 

significant moderators of effect size. However, a handful of studies had insignificant 

heterogeneity, indicating substantial differences in study contexts and characteristics. 

Additionally, there was limited information available for some moderator variable 

analyses. Thus, further studies should collect and report more complete data so that 

potential moderators can be examined to help us better understand the effects of potential 

moderator variables on the development of MC.  

Strengths and limitations 

To the best of our knowledge, this is the first review to examine CSPAP-aligned 

PA intervention effects on the MC of children aged 5-12 years. Although previous meta-

analyses on this topic have been conducted, they were limited to FMS in the early 

childhood age band (Engel et al., 2018; Jones et al., 2020; Van Capelle et al., 2017; Wick 

et al., 2017). In this review, we included elementary school age and, not only FMS, but 

also motor coordination and motor proficiency, representing a broader range of MC 

outcomes. Additionally, our review provided insight into different intervention 
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approaches to change children’s MC within the context of the CSPAP framework, 

highlighting the quality of PE as a particularly effective foundational component. 

Another strength of this review was that we used a sensitive search strategy to ensure 

relevant studies were not missed. In addition, a rigorous review methodology, including 

independent, duplicate reviews of selected studies, ensured most studies were captured 

(Hennessy et al., 2019). 

This study also has several limitations. First, for practical reasons, we only 

included peer-reviewed studies published in English; non-English publications, and 

therefore further comparative evidence, may have been available on the topic. Second, 

there was noticeable heterogeneity of study approaches and assessment tools used to test 

children’s MC across studies, which makes it difficult to compare findings across the 

studies. Nevertheless, validated testing instruments were utilized across included studies 

which minimized a major domain of bias and further strengthened the overall evidence of 

this review. Finally, the review included small sample sizes and some articles were 

feasibility studies or pilot trials. 

CONCLUSION 

The current review provides a unique contribution to the literature through its 

primary focus on the effectiveness of CSPAP-aligned PA interventions on children’s MC. 

In light of our results, single and/or multi component intervention approaches, within the 

CSPAP framework, appear to be a promising avenue to promote MC in school-aged 

children (5-12 years old). This review also highlights that CSPAP-aligned PA programs 

should be tailored to the context within which they are delivered, most notably the PE 

component which can be best adapted to the context through professional teacher 
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training. Additionally, combining different PA intervention strategies (e.g., goal setting 

and reinforcement) with the SI/FCE components should be considered to improve MC 

through increased engagement and motivation.  

Beyond these findings, this study identified avenues for future research. To 

increase intervention engagement and efficacy, future studies should examine the impact 

of a greater emphasis on children’s MC. It is important to improve our understanding of 

which CSPAP-aligned PA intervention approaches are more effective than others by 

stratifying for the target groups, the setting, and the characteristics of the interventions. In 

other words, we need to identify and investigate well-designed interventions, including 

tailored types of PA programs. Additionally, future research should use stronger 

methodological approaches and consider expanding the theoretical ground for this 

research. Specifically, in order to make intervention studies more robust, research using 

high-standard randomization procedures to investigate the ability of CSPAPs to improve 

children’s MC is needed. Ultimately, we should pursue how to effectively translate the 

evidence into practice to better conceptualize CSPAPs designed for children’s MC 

development. 
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Figure 2.1. PRISMA flow chart of the search process of screened, included, and excluded 
articles. 
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Figure 2.2. Quality assessment for C-RCT or RCT studies based on Revised Cochrane 
Risk of Bias tool for randomized trials (RoB 2.0). 
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Figure 2.3. Quality assessment for N-RCT studies based on Risk of Bias in Non-
randomized Studies of Interventions tool (ROBINS-I).  
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Figure 2.4 Forest plot for pooled effect sizes (Hedge’s g) of all CSPAP-aligned PA 
intervention on children’s MC from random effects meta-analysis of eligible studies. 
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Figure 2.5 Funnel plot for assessment of publication bias using pooled analysis of effect 
sizes of MC outcomes.  
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Figure 2.6 Forest plot for pooled effect sizes (Hedge’s g) of all CSPAP-aligned PA 
interventions using the TGMD-2 or -3 tool on children’s MC from random effects meta-
analysis of eligible studies. 
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Figure 2.7 Forest plot for pooled effect sizes (Hedge’s g) of all CSPAP-aligned PA 
interventions using other measurement tools on children’s MC from random effects meta-
analysis of eligible studies. 
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Figure 2.8 Forest plot for pooled effect sizes (Hedge’s g) of all CSPAP-aligned PA 
interventions using KTK tool on children’s MC from random effects meta-analysis of 
eligible studies. 
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Figure 2.9 Forest plot for pooled effect sizes (Hedge’s g) of PE single component 
interventions on children’s total MC from random effects meta-analysis of eligible 
studies. 
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Figure 2.10 Forest plot for pooled effect sizes (Hedge’s g) of non-PE single component 
interventions on children’s total MC from random effects meta-analysis of eligible 
studies. 
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Figure 2.11 Forest plot for pooled effect sizes (Hedge’s g) of PADS single component 
interventions on children’s total MC from random effects meta-analysis of eligible 
studies. 
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Figure 2.12 Forest plot for pooled effect sizes (Hedge’s g) of PABAS single component 
interventions on children’s total MC from random effects meta-analysis of eligible 
studies. 
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Figure 2.13 Forest plot for pooled effect sizes (Hedge’s g) of PE and one additional 
CSPAP component (PE+1) interventions on children’s total MC from random effects 
meta-analysis of eligible studies. 
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Figure 2.14 Forest plot for pooled effect sizes (Hedge’s g) of PE and two additional 
CSPAP component (PE+2) interventions on children’s total MC from random effects 
meta-analysis of eligible studies.
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CHAPTER 3 

STUDY 2: SYSTEMATIC REVIEW AND META-ANALYSIS 

OF PHYSICAL ACTIVITY INTERVENTIONS TO INCREASE 

ELEMENTARY CHILDREN’S SOCIAL AND EMOTIONAL LEARNING 

INTRODUCTION 

Physical activity (PA) is critical for the healthy development and well-being of 

school-aged youth (Physical Activity Guidelines Advisory Committee, 2018; Piercy et 

al., 2018; World Health Organization [WHO], 2018). Unfortunately, less than half 

(42.5%) of elementary-aged children (5-12 years) in the United States participate in the 

national guideline of accumulating at least 60 minutes of mostly moderate-to-vigorous 

PA each day (National Physical Activity Plan Alliance [NPAPA], 2018). Insufficient PA 

levels lead to limitations of necessary factors for children’s health benefits (Pascoe et al., 

2020). Further, it is clear that the importance of PA for children extends well beyond 

physical health and reaches into multiple dimensions of mental and psychosocial health 

(Ahn & Fedewa, 2011; Institute of Medicine, 2013; Lubans et al., 2016; Smedegaard et 

al., 2016). These dimensions include children’s cognitive development, behavioral 

responses, and psychosocial functioning (Dale et al., 2019). The promotion of PA in 

children can represent great benefits that are carried throughout childhood, as it is a 

period when children are highly receptive to healthy behaviors and can continue these 

behaviors throughout their lifespan (Eime et al., 2013; Rodriguez-Ayllon et al., 2019). 



 

55 
 

Despite previous research on the connection between PA and physical and mental health 

(Andermo et al., 2020), it remains unclear what the most effective PA program 

approaches to sustain change are and how they can be successfully implemented to affect 

children’s development. 

Research on social emotional learning (SEL) might provide a path forward. Over 

the last decade, there has been increasing attention to the importance that SEL has on 

child development, with implications across learning, building and maintaining 

relationships, and early support for mental health and wellbeing (Currie, 2016; 

Wigelsworth et al., 2020; WHO, 2018). However, one in every six children (17.4%) in 

the U.S. has been diagnosed with a mental, behavioral, or developmental disorder (Cree 

et al., 2018), and these issues are more common among elementary school-aged children 

than older age groups (Ghandour et al., 2019). Such issues are problematic: they threaten 

the physical and psychological health of youth, diminish their ability to engage in 

learning and in society, and underscore the need to address SEL in school programs 

(Ghandour et al., 2019). 

SEL has been used as an umbrella term. According to the Collaborative for 

Academic, Social, and Emotional Learning (CASEL), social and emotional development 

refers to “the process through all children and adults acquire and apply the knowledge, 

attitudes, and skills to develop healthy identities, manage emotions and achieve personal 

and collective goals, feel and show empathy for others, establish and maintain supportive 

relationships, and make responsible and caring decisions” (CASEL, 2020). In addition, 

Taylor et al. (2017) demonstrated that SEL competencies encompass a wide range of 

skills that help children recognize their feelings, establish healthy relationships, and solve 
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problems. There is consensus that schools are a central nexus through which SEL skills 

are developed and taught (Greenberg et al., 2017). A number of meta-analysis studies 

have shown that school-based SEL programs can improve children's positive behaviors, 

school engagement, and conduct problems while promoting desirable behaviors 

(Corcoran et al., 2018; Cefai et al., 2018; Durlak et al., 2011; Greenberg et al., 2017; 

Lewis et al., 2021; Wigelsworth et al., 2016). 

The school environment serves as a strategic point of intervention to provide 

children with PA opportunities and SEL (Greenberg et al., 2017; Kunth et al., 2012; 

Rasberry et al., 2011). However, only 15% of elementary schools require or recommend 

that students take PE a minimum of three times per week for the whole school year; 

additionally, more than one third (35.2%) of school districts have no policy requiring the 

provision of regularly scheduled recess/breaks in elementary schools (NPAPA, 2018). 

Thus, other contexts beyond PE lessons are needed to leverage the impact of PE on 

children’s PA and SEL. A promoted strategy to increase daily PA is the implementation 

of a comprehensive school PA program (CSPAP). A CSPAP is recommended as a 

national framework to help all children be physically active at least 60 minutes each day 

as well as develop their targeted PE outcomes (CDC, 2019). CSPAPs are single- or 

multicomponent approaches to PA promotion that target settings and resources based in, 

and connected with, schools, families, and communities (CDC, 2019).  

As noted by Jones et al. (2018), SEL occurs more often when it is intentionally 

planned for and when teaching directly reflects the desired outcomes. Previous reviews 

indicate the promising effects of PA interventions on children’s SEL outcomes (e.g., 

psychological variables), highlighting purposeful intervention design using multiple 
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strategies, such as enjoyment and task-oriented teaching style (Barry, Clarke, & Dowling, 

2017; Burns, Fu, & Podlog, 2017; Klos et al., 2020). However, there is a lack of 

understanding of effective CSPAP-aligned PA program approaches to improve SEL in 

children. In this sense, it is crucial to consider the aspects of different types of CSPAP-

aligned interventions to better understand what may or may not work to improve SEL. 

Presenting an up-to-date review may allow a better understanding of the effects of these 

interventions on children’s SEL. The purpose of this study was to conduct a systematic 

review and meta-analysis of the effectiveness of PA interventions in increasing the SEL 

of elementary school children (5-12 years). The CSPAP framework was used to consider 

the effectiveness of different intervention approaches on children’s SEL. This review will 

better elucidate connections between SEL and different facets of CSPAP programming 

and will allow such conceptualizations of CSPAPs to evolve toward reflecting the many 

ways students’ SEL can be supported. An additional benefit of this review will be to 

articulate different types of PA interventions that produce positive changes in children’s 

SEL, which may help bridge the gap between theory and practice for CSPAP 

practitioners.  

METHOD 

Registration and protocol 

This study followed the updated Preferred Reporting Items for Systematic 

Reviews and Meta-Analyses (PRISMA) guidelines (Appendix D; Page et al., 2021) with 

additional recommendations for systematic meta-reviews (Hennessy et al., 2019) and was 

registered with the International Prospective Register of Systematic Reviews at 

https://www.crd.york.ac.uk/prospero/ (registration number CRD42021224998).  
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Inclusion/eligibility criteria  

Studies with the following characteristics were included in our review: 

1.    Participants were aged 5-12 years (primary/elementary school); 

2.    PA interventions primarily focused on improving and assessing SEL 

components; 

3.    Type of interventions: Any school-, home-, or community-based 

interventions for children with clear intent to improve SEL proficiency; 

4.    Type of studies: Employed a Randomized Controlled Trials (RCTs) design, 

Cluster-RCTs (C-RCTs) or rigorous (matched or statistically controlled) quasi-

experimental design (i.e., N-RCT). 

Exclusion criteria  

Studies with the following characteristics were excluded from the review: 

1.    Studies that reported on populations of focus that were outside the age range 

defined above; or participants were not ‘typically developing’ (i.e. had a clinically 

diagnosed physical or intellectual disability or condition affecting movement, e.g. 

cerebral palsy, traumatic brain injury/concussion); 

2.    Studies that did not aim to improve and assess at least one SEL outcome were 

excluded; 

3.    Studies reported as abstracts, theses/dissertations and unpublished literature 

were excluded. 

Search strategy and terms  

The studies were obtained in February 28, 2021 using six electronic databases: 

PubMed/Medline, Embase, ERIC, SPORTDiscus, CINAHL, and PsycINFO. The search 
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strategy consisted of four elements: study population (e.g., elementary school student), 

study design (e.g., RCT and quasi-experimental design), intervention (e.g., PA and 

exercise), and outcome measures (Appendix E). The search was limited to peer-reviewed 

academic journal articles published in English in all available years.  

Data extraction/collection process 

Data were imported into Endnote X9.3 and duplicates were removed. The 

selected references were imported to a web‐based software platform that streamlines the 

production of systematic reviews (Covidence systematic review software, Veritas Health 

Innovation, Melbourne, Australia, available at www.covidence.org). Two independent 

reviewers screened the titles and abstracts of retrieved records for possible inclusion. Of 

the records identified as possibly eligible, the full texts were obtained, and two 

independent reviewers assessed the records for inclusion. For each included study, two 

reviewers extracted data into a Microsoft Excel (Microsoft Corporation, Redmond, WA, 

USA) data collection form. Data were extracted on the following: the study design; the 

intervention approach, based on the CSPAP framework; the sample size; the intervention 

characteristics including session duration, frequency, length, delivery, and the name of 

programs; the types and methods of measured outcomes; the fidelity of implementation 

measure; and the main results in SEL outcomes (Appendix F). For all steps in the 

screening process and data extraction, a third reviewer checked the data for errors, and 

discrepancies were resolved through discussion and consensus of judgement. If data were 

missing, authors were contacted. 
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Qualitative data synthesis   

Extracted results showed information on the article reference, study design, 

intervention approach (i.e., type of CSPAP components used), study characteristics 

(country, school setting, school level, participants, deliverer, SEL outcomes, etc.), main 

results, and fidelity report. Results were organized into three sections by: (1) study design 

(i.e., C-RCT/RCT and N-RCT), (2) single CSPAP component interventions (e.g., PE, 

PADS, etc.) and (3) the number and combination of CSPAP components used in 

multicomponent interventions (e.g., PE and PADS). Furthermore, we used the 

Collaborative for Academic Social and Emotional Learning (CASEL, 2020) as an 

analytical framework for categorizing the different SEL outcomes from included studies. 

There are five sets of interrelated social and emotional competencies, each comprised of a 

range of skills, abilities, and knowledge (Osher et al., 2016): self-awareness (SA), self-

management (SM), social-awareness (SoA), relationship skills (RS), and responsible 

decision making (RDM). Using this framework, two reviewers categorized each SEL 

outcome from the studies into each of the five competencies. 

Quantitative data synthesis 

Effect sizes were calculated for the intervention group relative to the comparison 

group for each study. When the necessary data were not available in the original article, 

we requested it from the authors. If data could still not be obtained, we extracted the data 

from the graphs when available. If that was not possible, we excluded the study from the 

quantitative analysis. A meta-analysis for a given SEL outcome was conducted if at least 

three studies reported interventions addressing the same CSPAP components and 
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provided sufficient data for the calculation of effect size. Reported SEL outcomes were 

reorganized by the five competencies in the CASEL framework.  

Pre- and post-intervention mean ± standard deviation (SD) for a given SEL 

outcome, and sample size from each study were converted to Hedges’ g effect size 

(Hedges, 1981). Specifically, we calculated standardized mean differences both for 

outcome scores at the end of the intervention period (i.e., post-intervention) and change-

from-baseline (pre-intervention) outcomes. Scores post-intervention effect sizes refer to 

intervention group results compared with comparison or control group results after 

interventions. We did not include follow-up assessment data. In all analyses, we used the 

random-effects model to account for differences between studies that might impact the 

treatment effect (Deeks et al., 2008; Kontopantelis et al., 2013). The effect size values are 

presented alongside their respective 95% Confidence Intervals (CIs). Calculated effect 

sizes were interpreted using the following scale: small (g<.40), moderate (g = .40−.07), 

and large (g>.07), according to the Cochrane Handbook (Higgins et al., 2019). 

Heterogeneity (i.e., between studies variability) was evaluated using the I-squared (I2) 

statistic. I2 values of <25%, 25-75%, and > 75% were considered to represent low, 

moderate, and high levels of heterogeneity, respectively (Huedo-Medina, Sanchez-Meca, 

Marin-Martinez, & Botella, 2006). The risk of bias was explored using the visual 

inspection of funnel plots and Egger’s regression test (Egger, Smith, Schneider, & 

Minder, 1997). Publication bias was not produced as the meta-analyses included <10 

studies/interventions (Higgins & Green, 2017).  

A series of models were analyzed to address the following: (1) the pooled effect 

of PA interventions across all studies on elementary school-age children’s SEL (overall 
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and by competency), (2) the pooled effect of single CSPAP component interventions (PE  

and PABAS, respectively) on children’s SEL (overall and by competency), and (3) the 

pooled effect of all single component interventions compared to the pooled effect of all 

multicomponent interventions on children’s SEL (overall). In addition, moderation 

analyses were performed to explore the impact of potential explanatory variables and 

moderators (intervention duration [<6 months vs. ≥ 6 months], delivery agent [research 

team vs. school-based team vs. combined], and study design [C-RCT/RCT vs. N-RCT]) 

on the effect sizes with meta-regressions when sufficient data were available (i.e., at least 

ten studies for each explanatory variable; Higgins et al., 2019). The results were 

expressed as regression coefficients (β) estimates, 95% CIs, and the p value. All analyses 

were carried out using the Comprehensive Meta-Analysis program (version 3.3.070; 

Biostat, Englewood, NJ, USA). The statistical significance threshold was set at p<.05.  

Risk of bias assessment  

Risk of bias in the included studies was assessed by two reviewers independently 

through discussion using the Cochrane Risk of Bias Tool (RoB 2.0) with additional 

considerations for C-RCTs and RCTs (Sterne et al., 2019), which consists of five 

domains and an overall judgment. The five domains are: 1) bias arising from the 

randomization process; 2) bias due to deviations from the intended interventions; 3) bias 

due to missing outcome data; 4) bias in measurement of the outcome; and 5) bias in 

selection of the reported result. Based on the answers (yes, probably yes, probably no, no, 

not applicable, no information) to a series of signaling questions in the guidance 

document, the judgment options within each domain consist of “low risk of bias,” “some 

concerns” or “high risk of bias” (Sterne et al., 2019). 
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The N-RCTs (i.e., quasi-experimental) studies were assessed with the Risk of 

Bias in Non-randomized Studies of Interventions tool (ROBINS-‐; Sterne et al., 2016), 

which consists of seven domains and an overall judgement. The seven domains are: 1) 

bias due to confounding; 2) bias in selection of participants into the study; 3) bias in 

classification of interventions; 4) bias due to deviations from intended intervention; 5) 

bias due to missing data; 6) bias in measurement of outcomes and 7) bias in selection of 

the reported result (Sterne et al., 2016). Domain specific risk of bias assessment was used 

to judge the overall risk of bias for each study. Disagreements between reviewers were 

resolved through discussion and consensus by a third evaluator. Before correcting for 

observed differences, the agreement between reviewers was assessed using a Kappa 

correlation for risk of bias (k > 0.8). A risk of bias graph was made via the robvis R 

package (McGuinness & Higgins, 2021). 

RESULTS 

A total of 7,783 search records were initially identified. The authors screened 

5,092 records after removing duplicate records. This first level of screening, separated by 

title and abstract, identified 5,051 full-text articles to be reviewed for eligibility. 

Ultimately, of the remaining 78 articles, 32 studies were included in the qualitative 

synthesis and 27 studies were included in quantitative synthesis. The process of literature 

identification and selection is outlined in the PRISMA flowchart (Figure 3.1; Page et al., 

2021). The quality assessment for C-RCTs or RCTs revealed 10 studies as low risk in 

quality, 8 studies as having some concerns in quality, and no study as high risk (Figure 

3.2). For N-RCTs, 12 studies were evaluated as low risk of bias, 3 studies as moderate 

quality, and no study as serious risk of bias (Figure 3.3). Overall, the problems were 



 

64 
 

related to confounders, either in the participant selection process or inequality among 

participants, and authors did not report how they handled missing outcome data. 

Characteristics of the included studies 

Across the 32 studies, there were a total of 7,791 participants (45% female, 55% 

male) from 152 classes and 193 schools. The sample size ranged from 29 (Olive et al., 

2020) to 925 participants (Grillich et al., 2016) with the age of intervention children 

ranging from 5 to 12 years. 11 studies were conducted in North America (i.e., Mexico 

and United States), 13 in Europe (i.e., Belgium, Denmark, England, Greece, Italy, Serbia, 

and Spain), 3 in Asia (i.e., Hongkong and Singapore), 2 in Australia, and 1 in South 

America (i.e., Brazil). Additionally, 12 studies were conducted in urban settings, 2 in 

rural and urban settings, and 1 in a rural setting. The setting was not specified in 17 of the 

studies. For the measurement of SEL-related outcomes, 24 studies measured SA, 14 

studies measured SM, 14 studies measured SoA, 13 studies measured RS, and 6 studies 

measured RDM (CASEL, 2020). 

Descriptions of CSPAP components  

Study design. 10 C-RCTs (31%), 7 RCTs (22%), and 15 N-RCT studies (47%) 

were included in this review.  

C-RCT/RCT. 17 studies were C-RCTs or RCTs, with the average number of 

schools and classes across all studies being 10 (range 1–45) and 15 (range 4–53), 

respectively (Andrade et al., 2020; Duncan et al., 2009; Grillich et al., 2016; Mayorga-

Vega et al., 2012). The average sample size was 283 students (range 68–925; Duncan et 

al., 2009; Grillich et al., 2016), and the total number of students was 4,804 (50% Female, 

50% Male). The average intervention duration, frequency, and length was 16 weeks 
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(range 2–48;  Andrade et al., 2020; Grillich et al., 2016), 3 times per week (range 1–5; 

Duncan et al., 2009; Elbe et al., 2017; Ho et al., 2017; Huang et al., 2018; Lwin & Malik, 

2014), and 55 minutes per session (range 40–90; Andrade et al., 2020; Duncan et al., 

2009, 2018; Ho et al., 2017), respectively. 

N-RCT. 15 studies were N-RCTs, with the average number of schools and classes 

across all studies being 5 (range 1–21; Brown & Fry, 2014; Duck et al., 2020; Fu & 

Burns, 2018); Shachar et al., 2016) and 5 (range 1–12; Escartí et al., 2010; Pesce et al., 

2013), respectively. The average sample size was 199 students (range 29–877; Olive et 

al., 2020; Wong et al., 2016), and the total number of students was 2,987 (38% Female, 

62% Male). The average intervention duration, frequency, and length was 18 weeks 

(range 4–36; Escartí et al., 2010; Griffiths & Griffiths, 2019; Olive et al., 2020), 2 times 

per week (range 1–5; Brown & Fry, 2014; Griffiths & Griffiths, 2019; Hassandra & 

Goudas (2010); Pesce et al., 2013; Shachar et al., 2016), and 61 minutes per session 

(range 30–120; Brown & Fry, 2014; Fu & Burns, 2018), respectively. 

Single CSPAP component interventions. 

Considering the CSPAP framework, 15 studies out of 28 (54%) used only PE for 

the intervention (Andrade et al., 2020; Buišić & Đorđić, 2018; Chan et al., 2019; Cocca et 

al., 2020; Duncan et al., 2018; Escartí et al., 2010; Goudas & Magotsiou, 2009; Griffiths 

& Griffiths, 2019; Hassandra & Goudas, 2010; Lwin & Malik, 2014; Mayorga-Vega et 

al., 2012; Moreno-Murcia & Sánchez Latorre, 2016; Olive et al., 2019; PÉRez-OrdÁS et 

al., 2020; Pesce et al., 2013; Duncan et al., 2009; Ho et al., 2017; Huang et al., 2018; 

Olive et al., 2020; Shachar et al., 2016; Wong et al., 2016), 10 studies (36%) used only 

PABAS (Annesi et al., 2016a, 2016b, 2017; Brown & Fry, 2014; Duncan et al., 2009; Ho 
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et al., 2017; Huang et al., 2018; Olive et al., 2020; Shachar et al., 2016; Wong et al., 

2016), and 3 studies (10%) used only PADS (Fu & Burns, 2018; Grillich et al., 2016; 

Mendelson et al., 2010). No study used only SI or FCE component for the intervention. 

PE. For the studies that used only PE as the intervention approach, the average 

number of schools and classes across all studies were 5 (range 1–8; Andrade et al., 2020; 

Mayorga-Vega et al., 2012; Pesce et al., 2013) and 7 (range 1–12; Escartí et al., 2010; 

Lwin & Malik, 2014; Pesce et al., 2013), respectively. The average sample size was 227 

students (range 41–821; Hassandra & Goudas, 2010; Olive et al., 2020), and the total 

number of students was 3,406 (47% Female, 53% Male). The average intervention 

duration, frequency and length was 16 weeks (range 2–36; Andrade et al., 2020; Escartí 

et al., 2010), 2 times per week (range 1–3) and 51 minutes per session (range 40–70; 

Andrade et al., 2020; Chan et al., 2019; Duncan et al., 2018), respectively.  

PE interventions involved a program that integrated movement-based video 

games that aimed to promote children’s psychological health during PE lessons (Andrade 

et al., 2020; Lwin & Malik, 2014); Teaching Personal and social Responsibility (TPSR) 

models in PE lessons that used group discussion and self-reflection (Buišić & Đorđić, 

2018) and field hockey lessons (Hassandra & Goudas, 2010) to develop students’ 

personal and social responsibility (e.g., self-control, effort, problem-solving, and self-

regulation, etc.); a study that investigated the efficacy of a 5 level progression approach 

for a TPSR model in PE lessons (e.g., football, volleyball, and badminton unites) using 

different strategies (e.g., group meeting, reflection time, etc.; Escartí et al., 2010; PÉRez-

OrdÁS et al., 2020); an assessment-based intervention program that focused on fun 

movement activities, mastery, and support to increase students’ perceptions of physical 
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and movement skill competence, teacher support, and enjoyment (Chan et al., 2019); 

game-based PE lessons that emphasized team or individual challenges, modified ball 

games, cooperation, and skill games, as well as inquiry games to provide stimulating 

challenges to students (Cocca et al., 2020); a program that consisted of mobility-focused 

warm-up exercises (deep squat and bear crawls), followed by a series of fundamental 

movement exercises (Duncan et al., 2018); a cooperative PE program to develop 

children’s social skills and attitudes toward group work (Goudas & Magotsiou, 2009); a 

multiphase intervention that used video sport role models, circuit training sessions within 

PE lessons, and PA diaries that recorded activity at school, at home, and in the 

community (Griffiths & Griffiths, 2019); a program focused on physical self-concept and 

physical fitness elements (Mayorga-Vega et al., 2012); approaches that used autonomy 

support strategies (i.e., providing challenges and options) based on self-determination 

theory (Moreno-Murcia & Sánchez Latorre, 2016); guided discovery methods that 

challenged children with movement tasks and emphasized balance and fundamental 

motor skills (Olive et al., 2019); and PE lessons including multiple sports taught through 

four didactic modules (pre-tumbling, rhythmic gymnastics, ball mini-games, and 

dexterity circuits). Across all studies, SEL outcomes included SA (n=12), SM (n=8), SoA 

(n=9), RS (n=6) and RDM (n=3). 

The intervention deliverer varied across interventions. 3 studies (20%) were 

delivered by a research team, 11 studies (73%) by a school-based team (i.e., PE teachers, 

classroom teachers, students), and 1 study (7%) by a combined team (i.e., fitness expert, 

research team, and teachers). Additionally, 4 studies (27%) reported fidelity of 

intervention using observation, documentation, weekly meetings, and evaluation (Chan et 
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al., 2019; Duncan et al., 2018; Moreno-Murcia & Sánchez Latorre, 2016; PÉRez-OrdÁS 

et al., 2020).  

PABAS. For the studies that used only PABAS as the intervention approach, the 

average number of  schools and classes across all studies was 7 (range 1–21; Brown & 

Fry, 2014; Duncan et al., 2009; Shachar et al., 2016). The average sample size was 247 

students (range 29–877; Olive et al., 2020; Wong et al., 2016), and the total number of 

students was 2,470 (40% Female, 60% Male). The average intervention duration, 

frequency, and length was 14 weeks (range 4–36; Annesi et al., 2016a; Olive et al., 

2020), 3 times per week (range 1–5; Brown & Fry, 2014; Ho et al., 2017; Huang et al., 

2018) and 66 minutes per session (range 40–120; Brown & Fry, 2014; Duncan et al., 

2009), respectively.  

PABAS interventions involved an after school program based on a social 

cognitive theoretical approach that included physical activities and developed self‐

management/self‐regulatory skills via self‐talk, establishing social support, and goal 

setting to foster self-efficacy (Annesi et al., 2016a, 2016b, 2017); an after school program 

designed to encourage interaction, team work, and giving best effort and 

discussions/group activities designed to cultivate positive life skills rather than personal 

performance (Brown & Fry, 2014); an after school program based on positive youth 

development theories that focused on students’ sports mentorship and establishing a 

constructive environment (e.g., supportive relationships and positive social norms; Ho et 

al., 2017); the incorporation of a range of plyometric type training/exercises as extra after 

school club activity (Duncan et al., 2009); an after-school program that utilized 

Bandura’s social cognitive theory and active commuting designed to enhance children’s 
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self-efficacy, parent child self-efficacy, parent self-efficacy, and parent outcome 

expectations (Huang et al., 2018); physical activity and games (PAGs) lessons that 

followed a TPSR model infused with social–emotional and character development 

activities (e.g., awareness talk, group meeting) during after school programs to enhance 

students’ self-perceptions (Olive et al., 2020); after school activities that included martial 

arts and group sport activities (e.g., soccer, basketball, volleyball) to enhance students’ 

self-control skills (Shachar et al., 2016); and an after school program included different 

physical activities performed in small groups to improve students’ agility, balance, and 

core strength (Wong et al., 2016). Across the studies, SEL outcomes included SA (n=8), 

SM (n=4), SoA (n=2), RS (n=2), and RDM (n=2). 

Only 1 study (10%) was delivered by a research team (i.e., graduate students and 

research assistants), another study (10%) was delivered by a school-based team (i.e., PE 

teachers, classroom teachers, and students), and 8 studies (80%) by a combined team 

(i.e., after‐school care counsellors, certified sports trainers, exercise physiologist, 

research staff, and parents). Additionally, 5 studies (50%) reported fidelity of intervention 

using a survey, observation, and/or fidelity checklist and rubric (Annesi et al., 2016a, 

2016b, 2017; Ho et al., 2017; Olive et al., 2020).  

PADS. For the studies that used only PADS as the intervention approach, the 

average number of schools and classes across all studies were 17 (range 1–45) and 28 

(range 2–53), respectively (Fu & Burns, 2018; Grillich et al., 2016). The average sample 

size was 359 students (range 66–925; Fu & Burns, 2018; Grillich et al., 2016), and the 

total number of students was 1,078 (52% Female, 48% Male). The average intervention 

duration, frequency and length was 26 weeks (range 12–48; Grillich et al., 2016; 
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Mendelson et al., 2010), 3 times per week and 38 minutes per session (range 30–45; Fu & 

Burns, 2018; Mendelson et al., 2010), respectively. 

The PADS interventions involved curriculum that utilized both social cognitive 

theory and Active Video Gaming (AVG) lessons (i.e., Adventure to Fitness, Cosmic Kids 

Yoga, GoNoodle, Dance, Dance, Revolution, and Wii Fit) that were incorporated as part 

of students’ regular school class time (Fu & Burns, 2018); a program that implemented 

the World Health Organization’s Health Promoting School framework program aimed to 

create a healthy and positive learning environment by classroom teachers (Grillich et al., 

2016); and a resource program occurring during the school day that included yoga-based 

PA, breathing techniques, and guided mindfulness activities designed to enhance 

children’s capacities for sustained attention, promote greater awareness, and increased 

regulation of cognition (Mendelson et al., 2010). SEL outcomes included SA (n=2), SM 

(n=2), SoA (n=2), RS (n=2), and RDM (n=1).  

2 studies (66%) were delivered by a research team (Fu & Burns, 2018; Mendelson 

et al., 2010) and 1 study (34%) by a school-based team (i.e., classroom teachers; Grillich 

et al., 2016). Additionally, only 1 study (33%) reported fidelity of intervention using a 

survey (Grillich et al., 2016).  

Multiple CSPAP components interventions.   

A total of 4 studies (13%) used intervention approaches that could be mapped 

onto multiple components within the CSPAP framework (Bundy et al., 2017; Coolkens et 

al., 2018; Duck et al., 2020; Elbe et al., 2017). The most commonly used components in 

multicomponent interventions were PADS (n=3) followed by PE (n=2). PABAS (n=1) 
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and FCE (n=1) were included in less than half of the multicomponent studies. No study 

included three or more CSPAP components. 

PE + 1 additional CSPAP component. 2 of the studies (50%) reported an 

intervention that included PE and 1 additional CSPAP component. 1 study included PE 

and PABAS (Elbe et al., 2017) and 1 study included PE and PADS (Coolkens et al., 

2018). The average number of schools and classes across all studies were 11 and 14, 

respectively. The average sample size was 290 students and the total number of students 

was 581 (52% Female, 48% Male). The average intervention duration, frequency, and 

length was 30 weeks, 2 times per week and 80 minutes per session, respectively 

(Coolkens et al., 2018; Elbe et al., 2017). 

PE+1 interventions involved a program in which PE teachers provided parkour-

related games during PE lessons and recess time (Coolkens et al., 2018) and a program 

that used team sports (e.g., small-sided football and basketball) and individual sport 

sessions (e.g., strength training or interval running) during PE and recess time or after 

school (Elbe et al., 2017). SEL outcomes included SA (n=1), SoA (n=1), and RS (n=1).  

1 study (50%) was delivered by a school-based team (i.e., PE teachers; Coolkens 

et al., 2018) and 1 study (50%) by a combined team (i.e., university staff members and 

teachers; Elbe et al., 2017). Additionally, 1 study (33%) reported fidelity of intervention 

using observation (Coolkens et al., 2018). 

Multicomponent interventions without PE. 2 of the studies (50%) reported a 

multicomponent intervention with no PE component. 1 study included the combination of 

PADS and PABAS (Bundy et al., 2017) and 1 study included the combination of PADS 

and FCE (Duck et al., 2020). The average number of schools and classes across all 
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studies were 7 and 7, respectively. The average sample size was 128 students and the 

total number of students was 256 (49% Female, 51% Male). The average intervention 

duration was 12 weeks. Neither study reported frequency or length of intervention 

(Bundy et al., 2017; Duck et al., 2020). 

The intervention programs consisted of placing recycled materials without an 

obvious play purpose on school playgrounds (Bundy et al., 2017) and a teacher‐led 

experience that utilized regular classroom time and home activities that leveraged easy‐

to‐use technology and the standards‐based UNICEF Power Up curriculum using active 

games, videos, and yoga (Duck et al., 2020); SEL outcomes included SA (n=1) and RS 

(n=2). Both interventions were delivered by a school-based team (i.e., teachers and 

students). Neither study reported fidelity of intervention. 

Meta-Analysis 

Effectiveness across all interventions on SEL (overall and by competence) 

Total SEL. The meta-analysis for 26 studies indicated a statistically significant 

and moderate pooled intervention effect on children’s total SEL (Hedge's g = 0.44, 95% 

CI=0.34–0.54; p=.000; I2 = 68.5 %; Figure 3.4). The relative weight of each study in the 

analysis ranged from 1.99 to 6.59 %. For all included studies, Egger's regression test for 

asymmetry of the funnel plot was not significant (β = 0.87, p=0.17), indicating no 

evidence of publication bias (Figure 3.5). Results from the meta-regression found that 

intervention duration (β = -0.17; 95% CI=-0.37–0.03; p=0.09), delivery agent (β = -0.11; 

95% CI=-0.48–0.26; p=0.30), and study design (β = -0.01; 95% CI=-0.21–0.20; p=0.69) 

were not statistically significant moderator variables/factors affecting overall study effect 

sizes (i.e., children’s total SEL).  
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In a subsequent analysis, the studies were analyzed by SEL competency.  

SA. The meta-analysis for 21 studies indicated a statistically significant and 

moderate pooled intervention effect on children’s SA (Hedge's g = 0.43, 95% CI=0.34–

0.52; p=.000; I2 = 55.7 %; Figure 3.6). The relative weight of each study in the analysis 

ranged from 1.75 to 8.04 %. Results from the meta-regression found that intervention 

duration (β = -0.20; 95% CI=0.17–0.43; p=0.11), delivery agent (β = 0.22; 95% CI=0.23–

0.54; p=0.32), and study design (β = -0.01; 95% CI=0.11–0.84; p=0.49) were not found 

to be a statistically significant moderator variables/factors affecting overall study effect 

sizes (i.e., children’s SA).  

SM. The meta-analysis for 12 studies indicated a statistically significant and small 

pooled intervention effect on children’s SM (Hedge's g = 0.36, 95% CI=0.22–0.50; 

p=.000; I2 = 71.6 %; Figure 3.7). The relative weight of each study in the analysis ranged 

from 5.07 to 13.46 %. Results from the meta-regression found that intervention duration 

(β = -0.17; 95% CI=0.24–0.76; p=0.27), delivery agent (β = -0.15; 95% CI=0.27–0.64; 

p=0.31), and study design (β = -0.01; 95% CI=-0.12–0.22; p=0.09) were not found to be 

a statistically significant moderator variables/factors affecting overall study effect sizes 

(i.e., children’s SM). 

SoA. The meta-analysis for 9 studies indicated a statistically significant and 

moderate pooled intervention effect on children’s SoA (Hedge's g = 0.44, 95% CI=0.30–

0.59; p=.001; I2 = 72.3 %; Figure 3.8). The relative weight of each study in the analysis 

ranged from 4.36 to 17.21 %.  

RS. The meta-analysis for 11 studies indicated a statistically significant and 

moderate pooled intervention effect on children’s RS (Hedge's g = 0.44, 95% CI=0.29–
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0.58; p=.001; I2 = 72.7 %; Figure 3.9). The relative weight of each study in the analysis 

ranged from 5.07 to 14.49 %. Results from the meta-regression found that intervention 

duration (β = -0.12; 95% CI=0.14–0.59; p=0.24), delivery agent (β = -0.08; 95% 

CI=0.33–0.65; p=0.25), and study design (β = -0.05; 95% CI=-0.07–0.32; p=0.19) were 

not found to be a statistically significant moderator variables/factors affecting overall 

study effect sizes (i.e., children’s RS). 

RDM. The meta-analysis for 5 studies indicated a statistically significant and 

moderate pooled intervention effect on children’s RDM (Hedge's g = 0.64, 95% 

CI=0.52–0.76; p=.000; I2 = 0.0 %; Figure 3.10). The relative weight of each study in the 

analysis ranged from 4.10 to 58.51 %.  

Single CSPAP component intervention on SEL (overall and by competence) 

Total SEL. 14 studies used only PE as the intervention approach to address any 

SEL outcome. The meta-analysis for studies indicated a statistically significant and large 

pooled intervention effect on children’s total SEL (Hedge's g = 0.41, 95% CI=0.29–0.53; 

p=.000; I2 = 48.7%; Figure 3.11). The relative weight of each study in the analysis ranged 

from 5.01 to 9.36%. Results from the meta-regression found that intervention duration (β 

= -0.17; 95% CI=-0.37–0.03; p=0.09), delivery agent (β = -0.11; 95% CI=-0.48–0.26; 

p=0.30), and study design (β = -0.01; 95% CI=-0.21–0.20; p=0.69) were not found to be 

a statistically significant moderator variables/factors affecting overall study effect sizes 

(i.e., children’s total SEL). 

In a subsequent analysis, the studies that used only PE as the intervention 

approach were analyzed by competency. 
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SA. 12 studies used only PE as the intervention approach to address SA. The 

meta-analysis for studies indicated a statistically significant and moderate pooled 

intervention effect on children’s SA (Hedge's g = 0.43, 95% CI=0.32–0.54; p=.000; I2 = 

42.1%; Figure 3.12). The relative weight of each study in the analysis ranged from 3.17 

to 16.64%. Results from the meta-regression found that intervention duration (β = -0.15; 

95% CI=0.18–0.69; p=0.25), delivery agent (β = -0.25; 95% CI=-0.12–0.15; p=0.10), and 

study design (β = -0.07; 95% CI=-0.10–0.42; p=0.29) were not found to be a statistically 

significant moderator variables/factors affecting overall study effect sizes (i.e., children’s 

RS). 

SM. 8 studies used only PE as the intervention approach to address SM. The 

meta-analysis for studies indicated a statistically significant and moderate pooled 

intervention effect on children’s SM (Hedge's g = 0.41, 95% CI=0.24–0.57; p=.000; I2 = 

67.7%; Figure 3.13). The relative weight of each study in the analysis ranged from 5.53 

to 16.81%. 

SoA. 8 studies used only PE as the intervention approach to address SoA. The 

meta-analysis for studies indicated a statistically significant and moderate pooled 

intervention effect on children’s SoA (Hedge's g = 0.38, 95% CI=0.27–0.49; p=.000; I2 = 

40.3%; Figure 3.14). The relative weight of each study in the analysis ranged from 3.06 

to 29.77%. 

RS. 5 studies used only PE as the intervention approach to address RS. The meta-

analysis for studies indicated a statistically significant and large pooled intervention 

effect on children’s RS (Hedge's g = 0.45, 95% CI=0.23–0.67; p=.000; I2 = 76.4%; 



 

76 
 

Figure 3.15). The relative weight of each study in the analysis ranged from 14.33 to 

28.27%.  

RDM. 3 studies used only PE as the intervention approach to address RDM. The 

meta-analysis for studies indicated a statistically significant and large pooled intervention 

effect on children’s RMD (Hedge's g = 0.55, 95% CI=0.31–0.78; p=.000; I2 = 0.0%; 

Figure 3.16). The relative weight of each study in the analysis ranged from 15.97 to 

47.93%.  

Total SEL 8 studies used only PABAS as the intervention approach to address 

any SEL outcome. The meta-analysis for studies indicated a statistically significant and 

large pooled intervention effect on children’s total SEL (Hedge's g = 0.52, 95% CI=0.31–

0.73; p=.000; I2 = 75.5%; Figure 3.17). The relative weight of each study in the analysis 

ranged from 5.75 to 17.11%.  

In a subsequent analysis, the studies that used only PABAS as the intervention 

approach were analyzed by competency. 

SA. 7 studies used only PABAS as the intervention approach to address SA. The 

meta-analysis for studies indicated a statistically significant and moderate pooled 

intervention effect on children’s SA (Hedge's g = 0.49, 95% CI=0.36–0.62; p=.000; I2 = 

30.9%; Figure 3.18). The relative weight of each study in the analysis ranged from 6.14 

to 24.35%.  

SM. 3 studies used only PABAS as the intervention approach to address SM. The 

meta-analysis for studies indicated a statistically significant and small pooled intervention 

effect on children’s SM (Hedge's g = 0.25, 95% CI=0.12–0.38; p=.000; I2 = 0.0%; Figure 

3.19). The relative weight of each study in the analysis ranged from 14.97 to 70.73%.  
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Single component vs. multicomponent interventions. 

Total SEL. 23 studies used PE, PABAS, or PADS as the single intervention 

approach to address any SEL outcome. The meta-analysis for these studies indicated a 

statistically significant and moderate pooled intervention effect on children’s total SEL 

(Hedge's g = 0.47, 95% CI=0.37–0.58; p=.000; I2 = 69.3%; Figure 3.20). The relative 

weight of each study in the analysis ranged from 1.75 to 6.92%. Results from the meta-

regression found that intervention duration (β = -0.20; 95% CI=-0.42–0.03; p=0.08), 

delivery agent (β = -0.30; 95% CI=-0.48–0.10; p=0.06), and study design (β = -0.09; 95% 

CI=-0.30–0.15; p=0.52) were not found to be a statistically significant moderator 

variables/factors affecting overall study effect sizes (i.e., children’s total SEL). 

3 studies used multicomponent intervention approaches to address one or more 

SEL outcome. 1 study included the combination of PADS and PABAS (Bundy et al., 

2017), 1 study included the combination of PADS and FCE (Duck et al., 2020), and 1 

study included the combination of PE and PABAS (Elbe et al., 2017). The meta-analysis 

for studies indicated a statistically significant and small pooled intervention effect on 

children’s total SEL (Hedge's g = 0.32, 95% CI=0.13–0.51; p=.001; I2 = 26.7%; Figure 

3.21). The relative weight of each study in the analysis ranged from 12.40 to 20.31%. 

DISCUSSION 

The primary aim of this systematic review and meta-analysis was to synthesize 

the evidence of the effectiveness of PA interventions in increasing SEL of children aged 

5-12. Thirty-two studies met the inclusion criteria and were included in the qualitative 

analysis, and twenty-seven studies were included in the quantitative analysis. The CSPAP 

framework was used to categorize the different intervention approaches and the CASEL 
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(2020) framework was used to categorize the different intervention outcomes. 

Considering the aim of this systematic review, the majority of the intervention programs 

reviewed showed positive effects on students’ SEL competence. The results of the 

aggregate meta-analysis indicate that effect sizes for the development of SEL from pre-

post intervention ranged from small to moderate. There is, however, considerable 

variation in study design, sample size, delivery agent, and study context, and studies were 

implemented in over 13 countries across diverse settings. The findings of this study 

suggest that children benefit from receiving CSPAP-aligned PA interventions. That is, 

exposure to different types of CSPAP single or multiple component intervention 

approaches results in improvement in the development of children’s overall SEL. Further, 

given the onset of SEL foci in schools, this review can provide key insights into how the 

CSPAP framework can translate into professional practice. 

Results of this review indicated that the majority of studies included PE (n=17) as 

a component of either a single (89%) or multicomponent (11%) approach and showed 

beneficial effects on the development of children’s SEL. The PE component commonly 

included the integration of movement-based video games (Andrade et al., 2020; Fu & 

Burns, 2018; Lwin & Malik, 2014), cognitively challenging movement activities (Cocca 

et al., 2020; Olive et al., 2019), cooperative games, and used autonomy support strategies 

for building a positive learning environment as a foundational approach (Moreno-Murcia 

& Sánchez Latorre, 2016). Some of the included studies found that promotion of SEL in 

PE lessons affects the enhancement of students’ PA levels and FMS, which are important 

aims of PE (e.g., Annesi et al., 2016a; Chan et al., 2019). A previous study also 

concluded that a solid foundation can be laid for SEL implementation characterized by 
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respect, participation, engagement, and cooperation (Wright et al., 2021). Specifically, 

Owen et al. (2016), based on a meta-analysis of 38 studies, reported a positive association 

between PA and elements of school engagement, including behavior (e.g., time-on-task), 

emotions (e.g., lesson enjoyment), and cognition (e.g., self-regulated learning). In 

addition, our results showed that intervention programs (n=13) included PE components 

mainly delivered by school-based teams (i.e., PE teachers and classroom teachers). 

Similarly, Durlak et al. (2011) meta-analyzed 213 school-based SEL programs, including 

270,000 students, and demonstrated that teachers and other school staff were able to 

successfully deliver such programs. Significantly, these findings lend empirical support 

from a national survey that teachers should play a key role in promoting positive social 

and emotional growth of students (Bridgeland, Bruce, & Hariharan, 2013). This 

demonstrates that it is possible to design CSPAP-aligned SEL programs that can become 

part of routine practice in schools (Jones & Bouffard, 2012). 

The majority of included studies (41%) used curriculum-based approaches (e.g., 

Duck et al., 2020; Fu & Burns, 2018). Further, some studies involved training 

components for teachers who then implemented CSPAP-aligned PA interventions. The 

benefit of curriculum-based interventions is that teachers learn implementation, thus 

eliminating the need for considerable external resources, which is the most commonly 

identified barrier in school-based efforts (Van den Berg et al., 2017).  

From the results, increases in intervention effectiveness may be observed if 

CSPAP-aligned PA opportunities are designed to specifically integrate the curriculum 

model for SEL. For instance, some of the included studies show improvement of SEL 

development by using the TPSR model as a framework in PE lessons and PABAS (Buišić 
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& Đorđić, 2018; Escartí et al., 2010; Hassandra & Goudas, 2010; PÉRez-OrdÁS et al., 

2020; Olive et al., 2020). Specifically, integration of the TPSR model and its key 

instructional strategies (e.g., awareness talks with teachers, self-reflection, and group 

meetings for discussion) with intervention programs helped teachers target the 

development of children’s SEL-related outcomes (e.g., personal and social skills). That 

is, students can learn to discuss and express their emotions (positive or negative), 

recognize empathy to their peers, and develop conflict resolution skills (Hellison, 2011). 

This is consistent with previous findings reporting that the TPSR approach within PE 

lessons was influential in enriching students’ personal behaviors (e.g., reduced 

aggressions and improved caring for others; Cecchini et al., 2007; Pozo et al., 2018). 

These results and previous literature on the TPSR model, and more broadly on affective 

learning in PE, suggest that teachers who organized lesson structure using instructional 

strategies that prioritize the affective domain might have potential to positively change 

the development of children (Simonton & Shiver, 2021; Webster et al., 2011).  

As mentioned above, CSPAP components delivered by school-based teams had a 

positive effect on the improvement of SEL. In this review, 20 studies (63%) reported PE 

or classroom teachers’ training and support as having 20-30 hour workshop sessions, 

ongoing professional development meetings, or receiving curriculum resources (e.g., 

Elbe et al., 2017; Escartí et al., 2010). These studies highlighted that trained teachers who 

effectively integrated the programs had more positive outcomes with students (e.g., Duck 

et al., 2020; Grillich et al., 2016; PÉRez-OrdÁS et al., 2020). Unfortunately, SEL 

professional development is often delivered as a “one-shot” workshop approach, which 

lacks continuous support for implementation success (Jennings & Frank, 2015). 
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Therefore, consistent support, goal setting, progress monitoring, and frequent 

collaborative sessions during which teachers can actively practice new approaches must 

be included in order for the training to support implementation. 

Previous research has shown that several theoretical frameworks have been 

utilized to provide a conceptual approach to understand and track positive benchmarks of 

children’s SEL development (Evans, Murphy, & Scourfield, 2015; Jones, Barnes, Bailey, 

& Doolittle, 2017; Lindquist, Reynolds, & Goran, 1999; Wood, 2020). In this review, 

some studies (30%) cited various theoretical foundations underlying their intervention 

program. Of these, Social Cognitive Theory (Bandura, 1997) guided five studies (Annesi 

et al., 2016a, 2016b, 2017; Fu & Burns, 2018; Huang et al., 2018), Achievement Goal 

Theory (Ames & Archer, 1988) guided one study (Brown & Fry, 2014), Competence 

Motivation Theory (Harter, 1981) guided one study (Chan et al., 2019), Theory of 

Planned Behavior (Ajzen, 1991) guided one study (Lwin & Malik, 2014), and Self-

Determination Theory (Deci & Ryan, 2012) guided one study (Moreno-Murcia & 

Sánchez Latorre, 2016). The findings determined that intervention programs have their 

theoretical roots in approaches that emerged initially as primary strategies to promote the 

effectiveness of SEL outcomes. For instance, studies grounded in Social Cognitive 

Theory mainly focused on SA and SM competencies as outcomes within PABAS settings 

(Annesi et al., 2017; Huang et al., 2018). This could be attributed to developmental 

implications of the targeting of various social and emotional skills, which include an 

emphasis on emotional variables in attachment theories (Denham & Burton 2003), social-

cognitive variables (in social learning theory), and self-regulation (featuring executive 

function skills). However, it can be difficult to fully interpret the results of limited studies 
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in which authors report scant information about the intervention program they 

investigated. Thus, identifying which theoretical basis (e.g., self-efficacy theory; 

Bandura, 1971) might be effective for enhancing SEL competencies and coordinating 

CSPAP-aligned PA programming is important for future research. 

Clear evidence is lacking for an ideal intervention dose for improving children’s 

SEL (e.g., intervention duration and frequency). Generally, intervention programs 

targeted at SEL often take the form of short sessions, implemented during one weekly 

half-hour or hour-long session (Jones et al., 2010). However, within the included 

research, limited studies investigating dose were identified, highlighting a clear gap in the 

literature. It may be worthwhile to consider that the CSPAP-aligned PA intervention 

programs focusing on the development of SEL had different ranges of duration and time 

per session, which might have influenced their effectiveness. For instance, based on the 

results of qualitative and quantitative analysis, some studies reported significant 

improvements in a single SEL competency for children after a 400-min dose over 10 

weeks (Duncan et al., 2018) and an 800-min dose over 8 weeks (Mayorga-Vega et al., 

2012), whereas another study showed a relatively small effect on overall SEL 

competencies after a 720-min dose over 4 weeks (Olive et al., 2020). Other studies 

showed significant development in children’s multiple SEL competencies after a 1,620-

min dose over 18 weeks (Fu & Burns, 2018), a 3,240-min dose over 18 weeks (Wong et 

al., 2017), and a 4,320 min dose over 24-weeks (Annesi et al., 2016a). Overall, although 

there are unclear timepoints in terms of intervention duration, it is possible that a 

minimum length of 8 weeks may be needed to bring about positive developmental 

changes in SEL, which aligns with Teraok et al.’s (2020) findings. Similarly, Wu et al. 
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(2017) conducted a systematic review of 31 studies and reported that a higher frequency 

of PA was associated with school-aged children’s and youth’s better quality of life. 

Ultimately, understanding patterns of change in SEL that result from different 

intervention durations could reveal the minimal amount of time needed for positive 

developmental changes to occur in SEL, and it could help establish recommendations and 

policies for practitioners implementing CSPAPs. Furthermore, we may consider joint 

approaches that not only increase quantity aspects (i.e., expanded and extended 

opportunities for PA) but also quality aspects (i.e., enhanced opportunities for PA; Beets 

et al., 2016). 

When synthesizing the evidence qualitatively, we found considerable 

heterogeneity in the outcomes, and thus it may be difficult to draw conclusions on 

effectiveness based on the study characteristics. Furthermore, the wide range of 

instruments of SEL-related outcomes measured in the studies shows that there is no 

singular most effective standard. Only a few studies reported the instruments’ reliability 

and validity (e.g., Bundy et al., 2017; Pesce et al., 2012), making it unclear whether the 

applied measurement method controlled the promoted SEL component in the appropriate 

manner. In addition, the available data reported in this review are predominantly based on 

self-report measures, making it necessary to gain further solid evidence in supporting 

children’s SEL. Thus, for future research, a multi-level assessment to be able to measure 

the SEL-related components will be beneficial and should include observations by peers, 

teachers, and family via questionnaires as well as objective measurements such as 

systematic observation by independent observers.  
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Limited studies performed subgroup analyses (e.g., intervention type, intensity, 

sample size, and study design). Further, fidelity of implementation and attrition are 

pertinent factors in considering the effectiveness of SEL programs (Escartí, Llopis-Goig, 

& Wright, 2018), yet only 38% of included studies explicitly reported using fidelity 

measures. As a result, we should interpret the findings cautiously due to the lack of 

precision of the effect size. In parallel, Demitrovitch and Greenberg (2000), in a review 

of 34 studies, reported that the measure of implementation was usually limited (30%). 

These limitations restrict the ability to replicate studies that can strengthen the evidence 

base. In the future, intervention studies should evaluate and report fidelity and intensity 

of implementation, considering how critical it is for CSPAP-aligned PA programs to 

operate successfully (Domitrovich et al., 2010; Durlak & DuPre, 2008). 

The meta-analysis results indicated that the pooled effect sizes of all PA 

interventions to develop children’s SEL were statistically significant, with moderate 

effect sizes (Hedge's g=0.44). However, there were a small number of heterogeneous 

studies included in the meta-analysis. Subsequently, a subgroup comparison between five 

competencies was performed. Similarly, all included PA intervention programs reported 

moderate effect sizes on the development of each SEL competency (range from Hedge's 

g=0.43 to g=0.64). This is in line with Durlak et al.’s (2011) findings of a meta-analysis 

of school-based, universal SEL programs among K–12 students with similar effect sizes 

(Cohen’s d=0.30). Another systematic review with meta-analysis found that purposefully 

designed and well-implemented SEL programs are associated with positive outcomes for 

children, with generally moderate effect sizes (Jones & Bouffard, 2012).  
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Since mounting evidence supports the idea that PA contributes meaningfully 

within the area of SEL, practitioners should take a new approach: integrating the PA 

opportunities and reinforcement of SEL skills into their daily interactions and practices 

with students (Jones et al., 2012; Olive et al., 2020; Worrell et al., 2020). Research shows 

that students were more likely to benefit when programs were attentive to places outside 

classrooms, such as hallways and playgrounds, and were inclusive of parental 

involvement (Shen et al., 2018; Wong et al., 2016). Thus, research warrants a new 

perspective and highlights a range of potential approaches and support strategies for more 

impactful effects of intervention programs. 

The current meta-analysis found that both single PE component and single 

PABAS component interventions positively affect the development of children’s overall 

SEL and competencies, which mainly show moderate effect sizes (range from Hedge's g 

=0.38 to g=.55). The PE component, within the CSPAP framework, is designed to serve 

as the primary educational pathway through which students learn the knowledge and 

skills needed to pursue a lifetime of PA (Centers for Disease Control and Prevention 

[CDC], 2017; Webster et al., 2020) and is the critical avenue for developing SEL (Ciotto 

et al., 2018; Wright et al., 2021). In addition, the PABAS component describes a wide 

variety of PA opportunities (CDC, 2017), which have demonstrated the potential to allow 

students not only quality minutes of PA outside of PE, but also the improvement of 

children’s SEL (Barcelona, Centeio, & Parker, 2020). Along with this, Greenspan et al. 

(2019) reviewed that students who engaged in extra moderate-to-vigorous PA 

opportunities obtained positive outcomes (e.g., increased self-management and 

cooperation).  
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Notably, the majority of included studies for the meta-analysis (81%) used PE 

and/or PABAS components as an intervention approach, whereas no study used SI or 

FCE components. Similarly, in a review on each individual CSPAP component, Erwin et 

al. (2013) reported that there is much evidence to support the positive PA outcomes of 

PE, PABAS, and PADS components. However, the SI component has the potential to 

greatly support the structure of children’s PA and SEL (Prevention CfDCa, 2020). The SI 

component focuses on the idea that promoting PA should be a collective effort of all 

members of the school community (CDC, 2019; Webster et al., 2020). For instance, 

school administrators’ support is vital in successfully implementing CSPAP and 

achieving desired program outcomes (Carson et al., 2014; Orendorff et al., 2020). 

Further, previous studies also point to the potential of involving school staff to improve 

SEL (Durlak et al., 2011; Durlak, 2016; Jones et al., 2012). That is, school administrators 

and staff can take advantage of the power of compositional effects by magnifying and 

spreading strong SEL competencies and effective SEL practices from one classroom to 

the school as a whole (Jones & Bouffard, 2012). Moreover, it is important that principals 

and other administrators attend professional development related to CSPAPs and SEL 

and communicate that PA and SEL outcomes are priorities for the school. When 

implementing CSPAPs, some topics that need to be addressed are how to connect the 

teaching of SEL skills with PA intervention approaches, how to create time and space for 

program implementation, how to select or develop appropriate PA opportunities, and how 

to support teachers and staff. Through such an approach, students might participate in PA 

opportunities together and schools can coordinate with other local organizations to 
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maximize PA promotion and develop children’s SEL (CDC, 2017; Cipriani, Richardson, 

& Roberts, 2012; Heidorn & Centeio, 2012). 

Regardless of the strength of the component, without quality implementation, the 

potential positive impact of SEL programming is reduced (Durlak et al., 2011). Several 

studies documented that the success of evidence-based SEL programs depends on high-

quality implementation (Domitrovich et al., 2008; Durlak, 2016; Meyers, Durlak, & 

Wandersman, 2012), which includes following program instructions, following the 

sequence of activities and lessons, completing most lessons, and using prescribed 

teaching practices (Durlak & DuPre, 2008; Lendrum & Humphrey, 2012). While some 

modification for PA programs may be necessary to make practices developmentally 

appropriate, it is important that teachers and/or researchers understand the purpose and 

intent of activities as they make adjustments for their classrooms, so that the integrity of 

the evidence-based program is maintained (Durlak, 2016; Quested et al., 2017). 

The current meta-analysis found that single CSPAP component interventions had 

a larger effect on SEL than multicomponent approaches (Hedge's g=0.47 vs. 0.32). 

Nevertheless, these findings should be taken with caution, given that only three studies 

used multicomponent approaches. A possible explanation for this is that it can be more 

difficult to implement and evaluate the effect of a multicomponent intervention approach 

on SEL than a single component approach. Regardless, in this review, there is insufficient 

information on whether more or less CSPAP components enhance children’s SEL 

effectively. More research, therefore, is warranted to examine whether CSPAP-aligned 

single or multicomponent intervention programs offer greater potential for improving 

children’s SEL as a strategic approach. 
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Furthermore, one of the potential intervention approaches for maximizing SEL 

outcomes could be integrating CSPAP components. Specifically, integrating PADS with 

other components would be the most feasible approach (Pulling Kuhn et al., 2021). 

Because children spend most of the time in the classroom, it would be logical that 

interventions combining both PADS (e.g., classroom-based movement integration with 

classroom teachers; Moon & Webster, 2019) and FCE (e.g., home-based tasks/activities 

with family) components could be promising ways to develop SEL effectively. Similarly, 

Murano et al. (2020) found that combining classroom teacher-delivered interventions 

with involving parents in home settings reported a larger effect size than only classroom 

teacher interventions for improving children’s SEL. This practical notion is also 

theoretically supported by the ecological systems theory, which views child development 

as a complex system of relationships affected by multiple levels of the surrounding 

environment, from immediate settings of family and school to community 

(Bronfenbrenner, 1986). 

In this review, moderation analyses were performed to examine the effectiveness 

of potential moderators on the effect size of SEL with meta-regression (Hennessy et al., 

2019). Specifically, we employed the use of methodological moderator variables, 

including intervention duration, providers, and study design. In general, our predicted 

moderators did not show significantly moderate differences in SEL outcomes or improve 

meta-regression models. Further, a few studies had insignificant heterogeneity, indicating 

substantial differences in intervention programs, study contexts, and characteristics. In 

line with the present results, Murano et al. (2020) also reported that the study design, 

duration, and frequency for intervention were not statistically significant moderators of 
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effect size. Additionally, there was not enough information available for some moderator 

variable analyses (e.g., fidelity of implementation, socio-economic status). Thus, it is 

critical in further studies to collect and report more complete data so that potential 

moderators can be examined to help further researchers better understand the effects of 

potential moderator variables on the development of SEL.  

Strengths, limitations, and future research 

Our research has a number of strengths, including being the first systematic 

review and meta-analysis of the effectiveness of PA interventions on the development of 

SEL in high-quality studies in children aged 5-12. Based on the quality assessment, most 

of the included studies were moderate to strong quality in evidence. The findings can be a 

useful aid when designing CSPAP-aligned PA interventions, with a range of effective 

intervention strategy options available in school settings for improving children’s SEL. 

From our results, future research could consider longitudinal SEL outcomes across 

multiple time points in order to determine the lasting impact of sustainable CSPAP-

aligned PA interventions on school-aged children. Another strength of this review was 

that we used a sensitive search strategy to ensure relevant studies were not missed. In 

addition, a rigorous review methodology, including independent, duplicate reviews of 

selected studies, ensured most studies were captured (Hennessy et al., 2019). 

This study is not without limitations. First, the SEL outcome measures were not 

uniform, and there was substantial heterogeneity in their reporting, which makes it 

difficult to compare findings across included studies. Considering this limitation of, we 

would recommend that future research related to the development of children’s SEL 

through PA opportunities should be directed to assess standard methods of reporting SEL 
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outcomes. Second, there was additional substantial heterogeneity among overall effect 

size estimates, with the PA intervention program accounting for the majority of this 

variability. There were possible dependency issues in terms of some of the included 

studies with similar authorship teams, who also implemented similar interventions, which 

might affect heterogeneity. Thus, their estimate should be interpreted with caution. Third, 

the review included small sample sizes, and some articles were feasibility studies or pilot 

trials. For future research, qualitative evidence can help to better understand the ‘black-

box’ of CSPAP-aligned PA program interventions on children’s SEL. Finally, for 

practical reasons, our review was limited to published research in the English language 

and excluded unpublished literature and dissertations, potentially producing bias into the 

study results. We may have therefore missed unpublished work and/or literature 

published in other languages.  

Implication for research and practice 

We recommend that those wishing to implement CSPAP-aligned PA 

interventions targeting development of children’s SEL use high-quality, rigorously 

evaluated, and age-specific evidence in selecting or creating a developmentally 

appropriate program that will benefit students. McClelland et al. (2017, p.39) suggest that 

various factors influence intervention effectiveness, and “a one-size-fits-all approach to 

intervention may not help all children.” The developmental period of 5-12 years of age 

are too critical for educators not to select curricula that will confer the greatest benefits 

(Goodman et al., 2015). One way to do this would be to link CSPAP approaches with the 

SAFE principles recommended as best practices for SEL intervention programs (Durlak 

et al., 2011): Sequenced: The program has a coordinated progression of activities or 
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practices to build competencies; Active: Participatory elements (e.g., role plays) include 

students in active forms of learning; Focused: There is a dedicated time or specific 

program element that is focused on developing SEL competencies; and Explicit: The 

program explicitly targets SEL competencies that it is trying to develop within the 

intervention. SEL programs using all four of the SAFE principles had positive effects on 

more outcomes than programs using less than all four of these principles (Durlak et al., 

2011). Through such an approach, understanding how CSPAP affects children’s 

outcomes could enhance advocacy efforts among administration and school staff who 

prioritize SEL development, leading to positive changes in school culture and policies for 

PA. 

CONCLUSION 

Building on the benefits that many studies have documented, the results of this 

systematic review and meta-analysis provide evidence that PA intervention programs that 

align with one or more components of the CSPAP framework can foster SEL 

competencies. This study adds to a growing body of SEL research within the CSPAP 

framework by examining the potential pathways between different types of PA 

intervention approaches which aid children’s SEL development. Achieving optimal SEL 

in children is an essential factor for their healthy development and well-being in future 

stages of life (Greenberg et al., 2017). More studies are needed to advance this research 

agenda. Large sample sizes will ensure a study is appropriately powered and 

generalizable and rigorous randomized designs will ensure more confidence in making 

causal claims. Practitioners, administrators, scholars, and policymakers should consider 
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the unique needs of the school-aged children carefully and use CSPAP-aligned PA 

intervention programs to promote children’s SEL successfully. 

  



 

93 
 

 

Figure 3.1 PRISMA flow chart of the search process of screened, included, and excluded 
articles. 
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Figure 3.2 Quality assessment for C-RCT or RCT studies based on Revised Cochrane 
Risk of Bias tool for randomized trials (RoB 2.0).   
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Figure 3.3 Quality assessment for N-RCT studies based on Risk of Bias in Non-
randomized Studies of Interventions tool (ROBINS-I). 
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Figure 3.4. Forest plot for pooled effect sizes (Hedge’s g) of all CSPAP-aligned PA 
interventions on children’s total SEL from random effects meta-analysis of eligible 
studies. 
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Figure 3.5 Funnel plot for assessment of publication bias using pooled analysis of effect 
sizes of SEL outcomes 
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Figure 3.6 Forest plot for pooled effect sizes (Hedge’s g) of all CSPAP-aligned PA 
interventions on children’s SA from random effects meta-analysis of eligible studies. 
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Figure 3.7 Forest plot for pooled effect sizes (Hedge’s g) of all CSPAP-aligned PA 
interventions on children’s SM from random effects meta-analysis of eligible studies. 
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Figure 3.8 Forest plot for pooled effect sizes (Hedge’s g) of all CSPAP-aligned PA 
interventions on children’s SoA from random effects meta-analysis of eligible studies. 
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Figure 3.9 Forest plot for pooled effect sizes (Hedge’s g) of all CSPAP-aligned PA 
interventions on children’s RS from random effects meta-analysis of eligible studies. 
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Figure 3.10 Forest plot for pooled effect sizes (Hedge’s g) of all CSPAP-aligned PA 
interventions on children’s RDM from random effects meta-analysis of eligible studies. 
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Figure 3.11 Forest plot for pooled effect sizes (Hedge’s g) of PE single component 
interventions on children’s total SEL from random effects meta-analysis of eligible 
studies. 
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Figure 3.12 Forest plot for pooled effect sizes (Hedge’s g) of PE single component 
interventions on children’s SA from random effects meta-analysis of eligible studies. 
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Figure 3.13 Forest plot for pooled effect sizes (Hedge’s g) of PE single component 
interventions on children’s SM from random effects meta-analysis of eligible studies. 
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Figure 3.14 Forest plot for pooled effect sizes (Hedge’s g) of PE single component 
interventions on children’s SoA from random effects meta-analysis of eligible studies. 
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Figure 3.15 Forest plot for pooled effect sizes (Hedge’s g) of PE single component 
interventions on children’s RS from random effects meta-analysis of eligible studies. 
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Figure 3.16 Forest plot for pooled effect sizes (Hedge’s g) of PE single component 
interventions on children’s RDM from random effects meta-analysis of eligible studies. 
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Figure 3.17 Forest plot for pooled effect sizes (Hedge’s g) of PABAS single component 
interventions on children’s total SEL from random effects meta-analysis of eligible 
studies. 
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Figure 3.18 Forest plot for pooled effect sizes (Hedge’s g) of PABAS single component 
interventions on children’s SA from random effects meta-analysis of eligible studies. 
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Figure 3.19 Forest plot for pooled effect sizes (Hedge’s g) of PABAS single component 
interventions on children’s SM from random effects meta-analysis of eligible studies. 
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Figure 3.20 Forest plot for pooled effect sizes (Hedge’s g) of single component 
interventions on children’s total SEL from random effects meta-analysis of eligible 
studies. 
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Figure 3.21 Forest plot for pooled effect sizes (Hedge’s g) of multiple component 
interventions on children’s total SEL from random effects meta-analysis of eligible 
studies.
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CHAPTER 4 

STUDY 3: DEVELOPMENT OF THE SYSTEM FOR  

OBSERVING VIRTUAL REAL TIME LESSONS  

IN PHYSICAL EDUCATION (SOVRTL-PE) 

INTRODUCTION

In 2007, the National Association for Sports and Physical Education (NASPE) 

reported that physical education (PE) teachers were divided on their perspective of the 

viability of online physical education (OLPE; NASPE, 2007). Some have continued to 

question the validity of synchronous OLPE as a viable educational alternative for face-to-

face PE due to a perceived negative impact on students’ learning (Mosier, 2012; 

Ransdell, et al., 2008; Rhea, 2011). Correspondingly, Buschner (2006), notes that without 

relevant, evidence-based teaching practices/instructions, “OLPE is still only a box that 

involves sophisticated sound, images, lights, and words that purport to help students learn 

about and be physically active—but it is not PE in its present mode” (p. 5). However, 

online education has experienced tremendous growth over the past decade, and, currently, 

5.8 million high school students are predicted to be enrolled in online courses (Allen & 

Seaman, 2016; Gemin & Pape, 2016). Alongside this expansion, OLPE has become more 

prevalent in the United States during the past decade, with 32 states now allowing 

students to complete PE credits online (Digital Learning Collaborative [DLC], 2019). 
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Further, due to the COVID-19 pandemic, both face-to-face school attendance and online 

classes are occurring in tandem around the world (DLC, 2019, 2020). 

Limited research has been performed to examine whether synchronous OLPE 

lessons are being held and if they are conveying the quality of PE lessons. Through 

OLPE, the PE national content standards for K-12 learners should be addressed, but with 

different instructional approaches (Society of Health and Physical Educators [SHAPE] 

America, 2015, 2018). Prior studies show the efficiency and potential of OLPE classes 

(Daum, 2020; Daum & Woods, 2015; Mohnsen, 2012). However, other studies indicate 

the limited nature of OLPE programs, arguing they are solely fitness-based and not 

comprehensive PE programs inclusive of knowledge-, social- and cooperative skill 

development (Daum & Buschner, 2012; Daum & Woods, 2015). The nature of OLPE 

lessons requires special preparation and operation to communicate and practice quality 

PE (Flores, 2020; SHAPE America, 2018). However, little is known about the nature of 

synchronous OLPE teaching practices. Research to date is limited to qualitative 

approaches and is devoid of objective accounts derived from systematic observation 

(Kooiman et al. 2017; Williams et al., 2020). Additionally, with out-of-date guidelines 

and a lack of established best practices for OLPE, developed curricula have lacked 

consistency. Without relevant research into best practices, teachers are finding it difficult 

to expand the curriculum past the cognitive and fitness aspects of PE (Howley, 2021; 

Mercier et al., 2021). Thus, there is a need to identify the existing practices of OLPE and 

establish the best directions for future OLPE programming.  

Synchronous OLPE, which offers the closest virtual parallel to in-person 

classroom instruction, needs further investigation to inform best practice guidelines 
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regarding teaching strategies for creating quality and meaningful learning experiences for 

students. Further, there is no way to systematically measure and assess “good” or “bad” 

synchronous OLPE instruction; conversely, there are numerous established forms of 

measurement for in-person PE classes (e.g., Rink & Werner, 1989; Roberts & Fairclough, 

2012), which presents an opportunity to aid the development of such systems for 

synchronous OLPE instruction. In addition, the comprehensive school physical activity 

program (CSPAP) framework encompasses multiple components through which PE can 

be delivered and supported, including a component that focuses on family and 

community engagement (Centers for Disease Control and Prevention [CDC], 2019).  

However, little research has focused on how to include and optimize family and 

community engagement resources in order to support students’ learning. Given that 

support from families and communities may be essential to effectively implement PE that 

is delivered virtually (Webster et al., 2021), there is a need to investigate how to use 

family and community resources to enhance students’ OLPE learning outcomes. 

The purpose of this study was to provide an overview of the key features of 

synchronous OLPE, including various coding Levels, category definitions, and 

observation tactics and procedures, as well as develop a systematic observation 

instrument for assessing online synchronous teaching in K-12 PE settings. We also 

focused on how virtual PE instruction incorporates family and community resources to 

support students’ learning. 

METHOD 

The following five phases were used to develop and establish the reliability of the 

System for Observing Virtual Real Time Lessons in Physical Education (SOVRTL-PE). 
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Specifically, the instrument was content validated, followed by Brewer and Jones (2002) 

and Russ et al. (2017), using an extensive literature search, observations of synchronous 

OLPE lessons, and consensus from a Delphi survey with several scholars/experts within 

the field (Boateng et al., 2018). 

Phase ͘͘Ⅰ: Establishing on A Priori framework  

An extensive literature review encompassing OLPE, CSPAP, and systematic 

observation in PE/physical activity was conducted to establish an a priori conceptual 

framework. For the initial framework, we conceptualized the quality of educational 

practices for synchronous OLPE, based on a range of the characteristics and 

recommendations/suggestions identified in the literature. Specifically, we identified 

seven major categories: 

(a) Prerequisites/supportive learning environment: Teachers need to set criteria 

for skills tests and consider the use of online readiness tools (SHAPE America, 2018), 

check students’ computer technology skills (Mohnsen, 2012; Williams et al., 2020), and 

provide technical support (Mohnsen, 2012) 

(b) Curriculum: Teachers need to contribute to the goals of National PE standards 

and contents as well as influence the next generation of movers to become physically 

active and healthy for a lifetime (Daum & Buschner, 2012; SHAPE America, 2018) 

(c) Student motivation: Teachers need to personalize student learning as a key 

component to online courses (SHAPE America, 2018), allow for student choice so 

students can choose where, when, and how to be physically active (Killian et al., 2020; 

SHAPE America, 2018; Williams et al., 2020) and use relevant technologies to enhance 
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motivation and accountability for OLPE lessons (Daum & Buschner, 2018; Kooiman & 

Sheehan, 2014) 

(d) Student engagement: Teachers need to stimulate interaction with students, 

both between themselves and the student and between students to create a sense of 

community (i.e. video or chat message boards) (Daum & Buscher, 2012; NASPE, 2007; 

Nicholas & Ng, 2009; SHAPE America, 2018; Williams, 2013) 

(e) Teacher feedback: Teachers need to deliver feedback immediately for learners 

to progress during motor skill instruction (Daum & Buschner, 2018) and provide timely 

and frequent feedback about student progress (International Society for K-12 Online and 

Blended Learning [iNACOL], 2011) 

(f) Resource optimization: Teachers need to include synchronous activities such 

as audio or video conferencing, teacher presentations, the use of electronic whiteboards, 

shared forms, email, and chatting (Killian et al., 2020; Mohnsen, 2012; NASPE, 2007) in 

order to have students demonstrate, identify, and even correct a principle, strategy, and/or 

tactic (Daum, 2020) and integration of technology tools such as apps for smart devices 

and YouTube channels, which can provide multiple ways of learning and physical 

activity opportunity (Daum, 2020; Daum & Buschner, 2018) 

(g) Assessment: Teachers need to ensure there is a wide range of formative and 

summative assessments throughout the entire course using different tools (e.g., video 

recording and online quiz or test; Daum, 2020; Daum & Buschner, 2018; SHAPE 

America, 2018) 

Phase Ⅰ: Expanding and refining the A Priori framework 
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Videotape analysis. After receiving approval from the Institutional Review 

Board at the University of South Carolina to conduct the study, the lead researcher 

observed and video recorded synchronous OLPE lessons in a semester-long secondary 

methods course that was converted from a face-to-face format to a fully online format 

(via Microsoft Teams) following the COVID-19 outbreak in the fall 2020 academic 

semester (15 weeks). The lead researcher observed a total of 20 OLPE lessons across 15 

students (12 undergraduates and 3 graduates; 4 female and 11 male). Of these, 242 total 

minutes of recorded/videotaped (n=6) were collected, which ranged from 35 to 44 

minutes (M = 40.3, SD = 2.94). Recorded videos included a wide range of 

information/examples of synchronous OLPE. Specifically, the researcher focused on 

objectives-based instruction aligned with PE state or national standards; instructional 

style; task presentation and other communication skills (e.g., set induction and lesson 

closure); management skills; content development; teacher feedback; motivational 

strategies; technology integration; leveraging home- and community-based resources to 

support students’ learning; and assessment of students’ learning (Benes & Alperin, 2019; 

Carson & Webster, 2020; Rink, 2020; SHAPE America, 2015, 2018). As supplementary 

material, the lead researcher also collected the three course instructors’ observation field 

notes and feedback to the students (72 sets of notes). In addition, the lead researcher 

collected additional videos (n=15; a total 422 minutes) related to synchronous OLPE for 

K-12 from open resources (e.g., YouTube channel), which ranged from 24 to 41 minutes 

(M = 29.3, SD = 8.32).  

As video data were collected, the lead researcher consistently reviewed/observed 

recorded videos to catalogue examples of synchronous OLPE. The a priori conceptual 
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framework guided initial observations, although the researcher also remained sensitive to 

unanticipated teaching behaviors/practices, lesson event, or situations in OLPE lessons. 

Video examples and an initial category system of OLPE were discussed with an 

academic advisor whenever unanticipated contexts or situations emerged. In such cases, 

if the identified behavior/situation was not readily catalogued using the a priori 

conceptual framework, the framework was modified/revised accordingly. This approach 

allowed for an in-depth analysis and understanding of the critical components/factors of 

synchronous OLPE practices. Consistent with established instrument development 

procedures, video viewings and discussions continued throughout video analysis and 

afterward to confirm and expand the category system (i.e., terms and definitions) until the 

observations yielded no additional insight (Russ et al., 2017; Thomas, Nelson, & 

Silverman, 2011; Weaver et al., 2014). Through this process, we developed 60 different 

variables (with definitions) and organized these across seven levels of focus for 

systematic observation.  

Delphi survey. The Delphi method is a commonly used research methodology 

that utilizes several rounds of questioning to obtain anonymous consensus from content 

experts regarding the definition of an ambiguous term or idea (Avella, 2016; Hsu & 

Sandford, 2007). The purpose of this survey was to gain validate/consensus on the 

creation of appropriate variables and their definitions to help develop the instrumentation 

for assessing synchronous OLPE. Whereas the a priori framework and the recorded 

OLPE lessons were used to develop the initial definitions for each variable in the 

instrument, the results from the Delphi survey were subsequently used to confirm, refine, 

and/or validate the category system for SOVRTL-PE. 
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Participants in the survey were purposefully selected using an online search and 

references list from a literature analysis (i.e., Phase 1). Specifically, participants were 

selected based on whether they met at least one of the following criteria: (a) produced 

resources for OLPE, (b) are a university faculty member in a PE teacher education 

program, (c) have authorship in OLPE conceptual/theoretical, empirical, and/or 

professional literature and have published work as a first or corresponding author on 

virtual OLPE in the last 10 years with a focus on the role of technology, (d) have a record 

of developing systematic observation instruments in PE and/or physical activity, or (e) 

are a first author of a publication on CSPAP, particularly in the area of family and 

community engagement. The Delphi survey was accordingly sent electronically to 37 

individuals via SurveyMonkey. An 80% level of agreement per each variable across 

participants was initially set to retain instrument definitions and obtain content validity 

(Boateng et al., 2018; Turoff & Linstone, 2002). 

The survey was administered in two rounds. In the first round, participants 

reviewed, rated, and provided feedback on the draft of the SOVRTL-PE instrument. 

Questions for the first round were divided into two sections. Section 1 focused on the 

measurement variables and their definitions by each level, which included seven 

observation categories: lesson structure, lesson focus, lesson context, instructional style, 

teaching behavior, positive motivational aids, and technology integration. Section 2 

focused on the recording technique for data collection. Participants were asked whether 

these categories should be included in the instrument and about the clarity of the 

instrument using agree, partially agree, or disagree as selection options. Open text fields 

were also included to allow for participant comments. Twenty-five out of thirty-seven 
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invited participants (68%) responded to the survey, which showed an overall agreement 

score as follows: agree (73.66%), partially agree (18.47%), and disagree (7.88%). After 

the first-round survey closed, the researchers used the participants’ responses to revise 

the instrument. A total of 189 comments were received with the majority of the feedback 

related to making additions, modifications, and/or deletions to terms/definitions. Overall, 

a total of 30 changes were made. For instance, we made sub-codes within a task 

progression variable as a response to the request to add detail about the quality of the task 

presentation (Rink & Werner, 1989). In addition, we changed the name of the 

“technology glitch” variable to “technology malfunction” with a revised definition for 

clarification and also created a “technology challenge” variable. We did not modify any 

variables or definitions that were adopted verbatim from previously established 

instruments. For example, all of the variables at Level 2 (Lesson Focus) were directly 

derived from the System for Observing Fitness Instruction Time (SOFIT; McKenzie, 

2002, 2015), which has been used extensively in PE research (McKenzie & Smith, 2017). 

Subsequently, the lead researcher invited the Delphi participants to engage in a 

second round of the survey, which followed the same procedures and tasks as the first 

round. Eighteen individuals out of 25 (70%) responded to the second round of the survey, 

which received an overall score across all variables as follows: agree (88.62%), partially 

agree (7.30%), and disagree (4.08%). The second round yielded no further insights; 

therefore, no further rounds were pursued. 

Phase Ⅰ: Devising a system for coding 

The first and second author experimented with multiple recording techniques to 

code the variables in SOVRTL-PE by watching videos of synchronous OLPE lessons and 
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attempting to reliably capture what they observed. A partial interval recording 

observation system was ultimately selected for SOVRTL-PE to allow for the assessment 

of multiple events simultaneously (Hintze, Volpe, & Shapiro, 2002; McKenzie & van der 

Mars, 2015). Additionally, the decision was made to recommend that SOVRTL-PE be 

used primarily as an analysis instrument for video recorded data. Video recordings have 

an advantage in that they permit the observer to review the teaching behaviors and lesson 

context related to variables as many times as needed to make coding decisions, whereas 

live coding/observation requires the observer to code in real time (Hintze et al., 2002). It 

should potentially help to reduce inaccurate coding and/or missing data more than live 

conditions (McKenzie & van der Mars, 2015). The following coding procedures were 

created: (1) Begin observing at the start of the recorded lesson and continue until the 

recording ends (this permits the observer to understand the lesson context, which is 

important to identifying the appropriate codes during interval recording); (2) Observe for 

10 seconds, then pause the video and record the appropriate codes, starting at Level 1 and 

continuing through Level 7 in sequence, for as long as needed. Resume the video for 

another 10 seconds, then pause to record again. Continue for the duration of the lesson; 

and (3) For each interval, choose all relevant codes for Level 1-7 (i.e., code all variables 

for which there is evidence). 

The observer must also follow several ground rules when coding to ensure 

reliable use of the instrument. First, at Level 5, the observer should code "Monitoring" or 

"Other" if the teacher's camera if off, code "Other" for when there is a technology 

malfunction or technology challenge at Level 3, and code "Monitoring" in all other cases. 

Second, the observer should change the code if evidence emerges in a subsequent interval 
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indicating a change is needed to a previous code. Third, the observer should code "Other" 

when the teacher or a student says or does something that is not clear. 

 

Phase IV: Pilot testing 

Pilot testing of SOVRTL-PE was conducted with six graduate students enrolled in 

a 3-week summer course on observational methods (mostly systematic observation) in PE 

and physical activity instructional contexts. The students were already trained in the 

knowledge and concepts of systematic observation and had been exposed to various 

established systematic observation tools in the field. The first and second authors 

presented the new tool to the class and answered questions about the variables, their 

definitions, the recording procedures, and the ground rules. Students were shown multiple 

video clips from synchronous OLPE lessons and asked to independently code what they 

observed using the tool. After coding each clip, the researchers led discussions to resolve 

coding discrepancies. After approximately 75 minutes of training, the students engaged in 

a reliability testing exercise, which involved independently coding the first several 

minutes of a recorded lesson they had not seen before. The first author had previously 

coded the same lesson to establish a criterion code for establishing inter-rater reliability. 

This testing exercise resulted in high agreement percentages with the criterion codes for 

each graduate student (.89-.97). There were some minor modifications made as a result of 

the pilot test. For instance, we changed the name of Level 2 from “Lesson Context” to 

“Lesson Event” to better conceptually support selecting multiple codes at this level and 

revised the definition of the “Assessment” variable within Level 5 (Teaching Behavior) 

to more clearly discriminate between assessment behavior and “Monitoring”, which is 
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another variable at the same level. The final variables included in each level and their 

definitions are presented in Table 4.1.  

 

Phase Ⅰ: Formal reliability testing 

Interobserver reliability. Established recommendations for testing reliability 

were followed by a specific sequence of steps: (a) orientation to the SOVRTL-PE 

instrument, (b) committing each category/code to memory, (c) video practice with 

discussions, and (d) reliability testing (Brewer & Jones, 2002; McKenzie & van der Mars, 

2015; Pope et al., 2002; Russ et al., 2017; van der Mars, 1989). Two PE doctoral students 

not involved in developing the instrument participated in a training that involved the 

above-mentioned steps and were then tested on their ability to achieve interobserver 

reliability using the instrument. Reliability testing was divided into two phases designed 

to progress trainees from simpler to more complex coding requirements. Phase 1 was 

conducted as a preliminary test using multiple video clips (~5–10 seconds), each focusing 

on a different level of the tool. This phase was intended to help observers focus on one 

level at a time and better understand the variables at each level. In Phase 2, trainees 

observed and coded a full length, video recorded synchronous OLPE lesson (~40 

minutes), which they had not previously seen. The first author also coded the lesson to 

establish criterion codes for determining interobserver reliability (Webster et al., 

2013). Interobserver reliability (IOR) was calculated as an interval-by-interval agreement 

for each level using the formula presented below (Moon et al., 2020; Russ et al., 2017): 

Number of Agreements

Number of agreements+ Disagreements
×100 = % Agreement 
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Above 80% agreement (.91 and .94) was reached against a criterion score by both 

trainees, which was deemed acceptable (Table 4.2.; Brewer & Jones, 2002; van der Mars, 

1989). Approximately 3.5 hours of training across two days were required to achieve this 

reliability standard. 

Intraobserver reliability. Intraobserver reliability is a measure of an 

instrument’s ability to be used in the same way by the same person over time (Thomas et 

al., 2011). After a 10-day period, the two trainees re-coded the same lesson (Webster et 

al., 2013) and the same formula used to calculate interobserver reliability was used to 

calculate intraobserver reliability. A high level of overall agreement was reached (.95). 

DISCUSSION 

To our knowledge, SOVRTL-PE is the first systematic observation instrument for 

comprehensively measuring synchronous OLPE in K-12 settings. This instrument 

addresses the need for objective measurements of synchronous OLPE instruction, which 

also includes how virtual PE practices can optimize family and community resources 

within the CSPAP framework to support students’ learning (CDC, 2019; Institute of 

Medicine, 2013). Overall, the result was found to follow accepted levels of inter-observer 

and intra-observer values. SOVRTL-PE could be used by trained observers in future 

studies of synchronous OLPE instruction or in the measurement and analysis of OLPE 

teaching practices. However, there is a need to assess the instrument in a variety of video 

conferencing platforms (e.g., Webex, Blackboard Collaborate) and with additional 

observers to further determine its generalizability and to identify more precisely the 

amount of time for quality observer training, which affects the reliable and accurate use 

of the system (McKenzie & van der Mars, 2015). 
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While SOVRTL-PE was found to be valid and reliable overall through multiple 

phases, some variables were not observed enough to establish content validity. 

Specifically, of the 62 variables, the variables “Desist”, “Polling”, “Closed Captioning” 

were present less frequently than others. The use of established literature, recorded video, 

and the Delphi survey to derive SOVRTL-PE variables suggests that while these 

variables might not be as commonly reflected in teachers’ OLPE practices than other 

variables included in the instrument, they still should contribute to an understanding the 

features of synchronous OLPE lessons and teaching practices. For instance, the “Desist” 

variable (within Level 6) was recommended by some of the Delphi experts in this study 

and has been explored as an established definition of instructional strategy to prevent 

students’ misbehavior (Kounin, 1970). Further research with this instrument is needed to 

examine these variables and can help to establish appropriate instructional standards for 

synchronous OLPE lessons. 

This study has several limitations. Even though we used multiple examples of 

synchronous OLPE recorded video, the relatively small amount of video minutes (i.e., a 

total 664 minutes) in Phase 2 of the study limits the generalizability of the results. While 

contextual variables (within Level 3) were considered in selecting recorded videos for 

observation, it is possible that the SOVRTL-PE category system does not fully represent 

the range of synchronous OLPE practices/instructions that would be found across 

different lessons and settings. In addition, the SOVRTL-PE was not validated in live 

coding conditions (only observed through recorded video). Thus, a follow-up study is 

warranted to test the plausibility of live coding. Finally, while the SOVRTL-PE captures 

different types of OLPE teaching practices within a variety of both preservice and in-
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service teaching contexts, it does not provide detailed information about specific 

tasks/activities or students’ responses during OLPE lessons. Researchers should consider 

collecting additional evidence/information through other resources (e.g., field notes) 

when using SOVRTL-PE or should modify the instrument to increase its sensitivity to 

such information. 

Despite the limitations discussed above, this study allows researchers, educators, 

and practitioners to gain insight into the key features of synchronous OLPE and provides 

the SOVRTL-PE instrument for documenting teachers’ practices in K-12 settings. For 

instance, SOVRTL-PE will enable the development of a descriptive research base for 

synchronous OLPE for K-12 lessons and will enhance measurement of OLPE-based 

interventions irrespective of the specific curriculum. Teacher educators can also use the 

instrument to help develop in-service or preservice teachers’ teaching practices for 

quality of synchronous OLPE lessons, which can be better optimized with family and 

community resources to support students’ learning. 

CONCLUSION 

This study has shown that the SOVRTL-PE is a valid observation system for 

recording lesson structure, lesson focus, lesson event, instructional style, teaching 

behaviors, motivational aids, and technology integration during synchronous OLPE 

lessons. In this sense, SOVRTL-PE will provide researchers and practitioners with a valid 

instrument to objectively assess/measure and quantify synchronous OLPE practices. 

While continued research is needed to establish the reliability and validity of SOVRTL-

PE in a broad array of virtual teaching contexts, such as in live conditions or through 

various video conferencing platforms, SOVRTL-PE uniquely generates information 
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regarding how to optimize family and community resources and how to align the CSPAP 

framework with OLPE. Increased study in the area of OLPE will be foundational to 

informing measures related to the use of quality synchronous OLPE in both preservice 

teacher education and K–12 PE. Ultimately, future research using SOVRTL-PE can help 

identify best practices for synchronous OLPE and establish recommendations for 

synchronous OLPE programming.  
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Table 4.1 Operational Definitions Scores for SOVRTL-PE Variables 

 
SOVRTL-PE 
Variables 

 

Definitions 

 
Level 1:  
Lesson Structure 
 

 

Whole Group 
(WG) 
 

The class is meeting as one group. 

Breakout  
(B) 

The class is divided into breakout rooms. 

 
Level 2:  
Lesson Focus 
(adapted from 
McKenzie, 2015) 
 

 

General Content 
(GC) 

Lesson time when students are not intended to be involved in 
physical education content, including transition, management, 
and break times. Transition includes time allocated to managerial 
and organizational activities related to instruction such as team 
selection, changing equipment, moving from one space to 
another, changing stations, teacher explanation of organizational 
arrangement, and changing activities within a lesson. 
Management includes time devoted to class business that is 
unrelated to instructional activity such as taking attendance, 
discussing a field trip, or collecting money for class pictures. 
Break includes time devoted to rest and/or discussion of non-
subject matter topics such as getting a drink of water, talking 
about last night's ball game, telling jokes, celebrating the 
birthday of a class member, or discussing the results of a class 
election. 
 

Knowledge 
Content (KC) 

Lesson time when the primary focus is on student acquisition of 
knowledge related to physical education, not being physically 
active. Knowledge is typically related to: (a) Physical activity 
and fitness (i.e., information related to physical activity or 
physical fitness concepts, including endurance, strength, and 
flexibility), and (b) General Knowledge (information related to 
areas other than physical activity and fitness, such as history, 
technique, strategy, rules, and social behavior). 
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Fitness (F) Lesson time allocated to activities whose major purpose is to 
alter the physical state of the individual in terms of 
cardiovascular endurance, strength, or flexibility. This includes 
aerobic dance, calisthenics, distance running, weight training, 
agility training, fitness testing, and warm-up and cool down 
activities. Code relays conducted with more than three per team 
as games, not fitness. 
 

Game Play (G) Activity time devoted to the application of skills in a game or 
competitive setting. Game participants generally perform 
without major intervention from the instructor, such as during 
volleyball and tag games, balance beam routines, and folk dance 
performances. 

Free Play (FP) Free play time during which physical education instruction is not 
intended. This time resembles recess during which students may 
select to participate or not. 

Other (O) The lesson focus does not fit any of the other codes. 

 
Level 3:  
Lesson Event 
 

 

Set Induction (S) The teacher is focusing on instructional content at the start of the 
lesson before transitioning to specific learning tasks. 

Management (MA) The teacher is organizing logistical details. 

Task Presentation 
(TP) 

The teacher is presenting a specific task, activity, or other 
content that students will try. 

*Sub-codes:  
1) Informing task - The first task in a progression of content.  
2) Refinement task - A teacher move that communicates a 
concern for the quality of student performance  
(e.g., work to get your toss a little higher).  
3) Extension task - A teacher move that communicates a concern 
for changing the complexity or difficulty of student performance.  
4) Application task - A teacher move that communicates  
a concern for moving the student focus from how to do the 
movement to how to use the movement. 
 

Feedback (F) The teacher is offering a comment about student performance. 

Student Practice 
without PA (SPW) 

The students are doing tasks/activities assigned by the teacher 
that do not involve physical activity (e.g., a written quiz, a task 
sheet). 
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Student Practice 
with PA (SPA) 

The students are doing tasks/activities assigned by the teacher 
that involve physical activity. 

Closure (C) The teacher is ending the lesson. 

Technology 
Malfunction (TM) 

Something goes wrong with technology being used for the lesson 
(e.g., mic does not work, Internet connection is lost). 

Technology 
Challenge (TC) 

The teacher is struggling to use functioning technology available 
for the lesson. 

Other (O) The lesson context does not fit any of the other codes. 

 
Level 4: 
Instructional Style 
 

 

Lecturing/Directing 
(L/D) 

The teacher is directing the lesson without asking the students 
any questions. 

Questioning (Q) The teacher is asking the students questions. 

Questioning with 
Wait Time (QW) 

The teacher is asking students questions and waiting, as needed, 
for responses. 

Troubleshooting 
(T) 
 

The teacher is working on a technology issue. 

 
Level 5:  
Teaching Behavior 
 

 

Objectives (OB) The teacher is addressing the lesson's learning objectives  
(i.e., learning outcomes resulting from participation in the 
lesson). 

Agenda (A)  The teacher is providing an agenda for the lesson (i.e., what 
activities the class will do throughout the lesson) 

Student 
Technology 
Support (STS) 
 

The teacher is addressing student technology needs. 

Rules (RU) The teacher is addressing the class rules or expectations for 
student conduct. 

Managerial 
Directions (MD) 

The teacher is giving students directions to organize a 
task/activity. 

Consequence (CQ) The teacher is imposing a consequence for a student breaking  
a rule. 
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Demonstration (D) The teacher is showing/modeling for students how to do a 
task/activity (psychomotor, cognitive, or affective) before having 
the students do the task/activity. 
* Sub-codes: 
1.With Content Enrichment; 2. Full; 3. In Context. 

 
Content 
Enrichment (CE) 

The teacher is explaining, summarizing, or defining the critical 
elements/information for a task/activity without a demonstration. 
 

Specific Congruent 
Feedback (SC) 

The teacher is providing detailed information when giving 
feedback that is aligned with the focus of a previous task 
presentation during the lesson. 

General Feedback 
(GF) 

The teacher is providing feedback that lacks detailed 
information. 

Participation (PR) The teacher is participating in the activity that students are 
doing. 

PE Promotion 
Outside Class (PH) 

The teacher is explaining how students can extend their physical 
education learning outside of class. 

PA Promotion 
Outside Class (PA) 

The teacher is encouraging students to be physically active 
outside of class. 

Assessment (A) The teacher is collecting data about student learning, 
performance, or behaviors. 

Monitoring (MO) The teacher is silently observing, supervising, or listening to 
students during periods of instruction or practice. 

Other (O) The teacher behavior does not fit any of the other codes. 

 
Level 6: 
Motivational Aids 
 

 

Choice (CH) The teacher is giving students options. 

Personalization (P) The teacher is casually conversing with students, sharing 
personal stories, obtaining personal information from students, 
or relating the lesson to other things the students might know or 
care about. 

Encouragement (E) The teacher is giving students encouragement about their 
learning. 

Reinforcement (R) The teacher is making a statement that reinforces student 
behavior as it relates to classroom management (e.g., "Thank 
you for putting your comment in the chat box", "I appreciate 
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those of you who remembered to keep your mic turned off 
during others' presentations"). 

Incentive (IN) The teacher is providing students with a reward (e.g., making a 
student MVP, providing extra free time at the end of lesson). 

Desist (DT) The teacher is taking actions to stop off-task or disruptive 
student behavior. 

None (N) No motivational aids are evident. 

 
Level 7: 
Technology 
Integration 
 

 

Chat Box (CB) The teacher or students are using the chat function. 

Closed Captioning 
(CC) 

The teacher is using the closed captioning function. 

Presentation Slides 
(PS) 

The teacher or students are sharing a slide deck (e.g., 
PowerPoint, Prezi). 

Smart Device (SD) The teacher or students are using a smart phone, smart watch, 
tablet, or other smart device (in addition to the device they used 
to join the meeting). 

Shared Form (SF) The teacher or students are working on a document that can be 
shared/edited in real time (e.g., Google Sheet). 

Camera (CM) The teacher's webcam is on.  
* Sub-codes: 
1.Teacher Visible (TV); 2. Teacher Not Visible (TN). 

Pin/Spotlight (P) The teacher or students are using the pin/spotlight function. 

Mic (MI) The teacher or students use a microphone (built into computer or 
otherwise). 

Video (V) The teacher or students are using or creating a video. 

Email (EM) The teacher or students are using email. 

Screenshare (SH) The teacher or students are sharing content from their screen. 

Music (MS) The teacher or students are playing music audibly. 

Sound Effects (SE) The teacher or students are using digital sound effects. 

Whiteboard (WH) The teacher or students use digital whiteboard technology. 

Polling (PL)   The teacher or students are using the polling function. 
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Emoji (EM) The teacher or students are using an emoji (e.g., raised hand, 
smiley face). 

Timer (TM) A timer is being used (e.g., as part of a video, in a slideshow). 

Supplementary 
Device (SU) 
 

The teacher is using more than one device to log in to the lesson. 

Technology 
Supplement (TS) 
 

The teacher is using a non-technological aid to teach. 

Other (O) The teacher or students are using a technology tool that does not 
fit any of the other codes. 
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Table 4.2 Inter-rater Reliability Scores for SOVRTL-PE Variables 

 
Level 1 

(%) 
Level 2 

(%) 
Level 3 

(%) 
Level 4 

(%) 
Level 5 

(%) 
Level 6 

(%) 
Level 7 

(%) 

Total 
agreement 

(%) 

Phase 
1 

 
Graduate 
student 1 

 

100 N/A 91.55 90.37 93.21 90.17 94.65 N/A 

Graduate 
student 2 

 
100 N/A 90.00 88.75 92.78 88.29 92.23 N/A 

Phase 
2 

 
Graduate 
student 1 

 

100 N/A 93.01 93.78 92.27 89.75 95.88 94.12 

Graduate 
student 2 

 
100 N/A 89.17 91.13 87.88 87.05 93.62 91.48 
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School: _______________ Teacher name: _________ Teacher location: _______ Grade:______________ 
Number of students: ____   Lesson length: _____(min) Observation Date: ______ Observer: _____________ 

  

  

 
Figure 4.1 SOVRTL-PE Coding Sheet.
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CHAPTER 5 

DISCUSSION

The overarching goal of this dissertation was to examine comprehensive school 

physical activity program (CSPAP)-aligned strategies, particularly beyond traditional 

physical education (PE), for enhancing students’ PE learning. Although each of the five 

components of a CSPAP contributes uniquely to facilitate children’s physical activity 

(PA), little is known about the extent to which the different components of a CSPAP can 

support students’ achievement of the SHAPE National Standards. This dissertation 

consists of three studies that in tandem contribute to the CSPAP literature by exploring 

the potential of CSPAPs, whether facilitated in-person or remotely, for supporting 

students’ PE learning.   

Study 1 was a systematic review and meta-analysis of the effectiveness of 

CSPAP-aligned PA interventions on the development of students’ motor competence 

(MC). Study 2 was a systematic review and meta-analysis of the effectiveness of CSPAP-

aligned PA interventions on increasing students’ social and emotional learning (SEL). 

The results of both studies reveal that the PA intervention programs had a positive effect 

on the development of MC and SEL. The main findings from both Studies 1 and 2 

indicate that the PE component, as either a single component intervention approach or as 

part of a multicomponent approach, is a foundational component to improving students’ 

MC and SEL. In addition, both studies highlight that ongoing teacher training and 
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continuous support during implementation are critical elements for successfully 

achieving the desired outcomes. 

Another notable finding from both studies is that multiple component approaches 

appear to be promising avenues in the development of students’ MC and SEL. However, 

there is insufficient evidence to reach conclusions about the effectiveness of 

multicomponent approaches to improve these outcomes, and more research is warranted 

to explore the synergistic potential of combining different CSPAP components to 

enhance children’s PE learning. Additionally, further investigation is needed to determine 

which strategies are most effective for optimizing family and community engagement 

and staff involvement components of the CSPAP framework to support the development 

of MC and/or SEL in school-aged children. 

Based on the implications from both Studies 1 and 2, this dissertation generated 

evidence to support the continued pursuit of CSPAP-aligned implementation programs 

for developing elementary children’s MC and SEL. In particular, targeting the quality of 

such programs, as well as measuring fidelity of implementation through developing 

component-specific objective measures, will be efficacious strategies that could help to 

increase program effectiveness. Following these recommendations will be critical to 

understanding the linkage between program implementation, uptake, and effectiveness, 

and will provide formative information for monitoring and adjusting CSPAP initiatives to 

better meet desired learning outcomes in schools. 

Study 3 helps to address the question “What’s going on in synchronous online 

physical education (OLPE) practices?” Specifically, the study illustrates an overview of 

key characteristics of synchronous OLPE and introduces the System for Observing 
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Virtual Real Time Lessons in Physical Education (SOVRTL-PE) instrument for 

systematically assessing synchronous OLPE practices in K-12 PE. The study also 

underscores the importance of incorporating family and community resources to better 

understand how to support students’ learning during virtual PE instruction. 

Globally, a growing body of literature related to online learning has been 

emerging in recent years. Study 3 provides one avenue for assessing and improving 

professional practices amid increased shifts toward virtual teaching and learning 

alternatives in PE.  SOVRTL-PE affords exploration into the quality of online teaching 

practices and will help researchers and teacher educators conceptualize the integration of 

evidence-based synchronous OLPE practices in tandem with family and community 

resources. Additionally, SOVRTL-PE can serve to support programs’ goals and 

objectives in teacher education programs and professional development programming 

related to synchronous OLPE teaching. Overall, the SOVRTL-PE instrument has the 

potential to expand resources for objectively measuring or assessing synchronous OLPE 

practices. Utilizing this instrument for examining and developing virtual teaching 

practices within the CSPAP framework can allow practitioners to base policy and 

practice decisions on objective measurement data.  

Is it possible for CSPAPs to make their way into routine school-based practice 

and effect meaningful change in students’ development and the trajectory of their PA 

behavior? As the application of the CSPAP framework moves into its next iteration of 

research and practice, continued focus on maximizing the potential of opportunities 

provided in each CSPAP component is imperative to increasing the uptake and success of 

this multicomponent approaches to youth PA promotion. This dissertation contributes to 
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the understanding and facilitation of effective CSPAP-aligned approaches to achieve 

student outcomes identified as important in the PE profession. Future CSPAP research 

should continue to explore how to evoke positive changes in the development of 

students’ PE learning. In particular, researchers should strive to discover what types of 

CSPAP-aligned PA experience best leverage students’ knowledge and skills in line with 

SHAPE’s National Standards. This will provide evidence for the mechanisms through 

which PA interventions are optimally effective and will help establish recommendations 

and policies for school and community practices that might finally make a significant 

impact in efforts to promote youth PA, and sufficiently move the needle toward desired 

health-related outcomes in school-aged children and adolescents.
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APPENDIX A 

THE PRISMA 2020 MAIN CHECKLIST FOR STUDY 1 

Table A.1 The PRISMA 2020 Checklist for Study 1 

Section and 

Topic  
Item 

# 
Checklist item  

Location 

where item 

is reported  
TITLE   

Title  1 Identify the report as a systematic review. 8 

ABSTRACT   

Abstract  2 See the PRISMA 2020 for Abstracts checklist. N/A 

INTRODUCTION   

Rationale  3 Describe the rationale for the review in the context of 
existing knowledge. 

10-11 

Objectives  4 Provide an explicit statement of the objective(s) or 
question(s) the review addresses. 

10 

METHODS   

Eligibility 
criteria  

5 Specify the inclusion and exclusion criteria for the 
review and how studies were grouped for the 
syntheses. 

10-11 

Information 
sources  

6 Specify all databases, registers, websites, 
organisations, reference lists and other sources 
searched or consulted to identify studies. Specify the 
date when each source was last searched or consulted. 

169 

Search strategy 7 Present the full search strategies for all databases, 
registers and websites, including any filters and limits 
used. 

12-13 

Selection 
process 

8 Specify the methods used to decide whether a study 
met the inclusion criteria of the review, including 
how many reviewers screened each record and each 
report retrieved, whether they worked independently, 
and if applicable, details of automation tools used in 
the process. 

N/A 

Data collection 
process  

9 Specify the methods used to collect data from reports, 
including how many reviewers collected data from 
each report, whether they worked independently, any 
processes for obtaining or confirming data from study 

12-13 
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Section and 

Topic  
Item 

# 
Checklist item  

Location 

where item 

is reported  
investigators, and if applicable, details of automation 
tools used in the process. 

Data items  10a List and define all outcomes for which data were 
sought. Specify whether all results that were 
compatible with each outcome domain in each study 
were sought (e.g. for all measures, time points, 
analyses), and if not, the methods used to decide 
which results to collect. 

N/A 

10b List and define all other variables for which data were 
sought (e.g. participant and intervention 
characteristics, funding sources). Describe any 
assumptions made about any missing or unclear 
information. 

12-13 

Study risk of 
bias 
assessment 

11 Specify the methods used to assess risk of bias in the 
included studies, including details of the tool(s) used, 
how many reviewers assessed each study and whether 
they worked independently, and if applicable, details 
of automation tools used in the process. 

15 

Effect 
measures  

12 Specify for each outcome the effect measure(s) (e.g. 
risk ratio, mean difference) used in the synthesis or 
presentation of results. 

13-14 

Synthesis 
methods 

13a Describe the processes used to decide which studies 
were eligible for each synthesis (e.g. tabulating the 
study intervention characteristics and comparing 
against the planned groups for each synthesis (item 
#5)). 

12-13 

13b Describe any methods required to prepare the data for 
presentation or synthesis, such as handling of missing 
summary statistics, or data conversions. 

13-14 

13c Describe any methods used to tabulate or visually 
display results of individual studies and syntheses. 

174-184 

13d Describe any methods used to synthesize results and 
provide a rationale for the choice(s). If meta-analysis 
was performed, describe the model(s), method(s) to 
identify the presence and extent of statistical 
heterogeneity, and software package(s) used. 

13-14 

13e Describe any methods used to explore possible causes 
of heterogeneity among study results (e.g. subgroup 
analysis, meta-regression). 

13-14 

13f Describe any sensitivity analyses conducted to assess 
robustness of the synthesized results. 

N/A 
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Section and 

Topic  
Item 

# 
Checklist item  

Location 

where item 

is reported  
Reporting bias 
assessment 

14 Describe any methods used to assess risk of bias due 
to missing results in a synthesis (arising from 
reporting biases). 

15 

Certainty 
assessment 

15 Describe any methods used to assess certainty (or 
confidence) in the body of evidence for an outcome. 

N/A 

RESULTS   

Study selection  16a Describe the results of the search and selection 
process, from the number of records identified in the 
search to the number of studies included in the 
review, ideally using a flow diagram. 

16 

16b Cite studies that might appear to meet the inclusion 
criteria, but which were excluded, and explain why 
they were excluded. 

N/A 

Study 
characteristics  

17 Cite each included study and present its 
characteristics. 

174-184 

Risk of bias in 
studies  

18 Present assessments of risk of bias for each included 
study. 

16 

Results of 
individual 
studies  

19 For all outcomes, present, for each study: (a) 
summary statistics for each group (where appropriate) 
and (b) an effect estimate and its precision (e.g. 
confidence/credible interval), ideally using structured 
tables or plots. 

16-25 

Results of 
syntheses 

20a For each synthesis, briefly summarise the 
characteristics and risk of bias among contributing 
studies. 

25-28 

20b Present results of all statistical syntheses conducted. 
If meta-analysis was done, present for each the 
summary estimate and its precision (e.g. 
confidence/credible interval) and measures of 
statistical heterogeneity. If comparing groups, 
describe the direction of the effect. 

25-28 

20c Present results of all investigations of possible causes 
of heterogeneity among study results. 

17-25 

20d Present results of all sensitivity analyses conducted to 
assess the robustness of the synthesized results. 

16-28 

Reporting 
biases 

21 Present assessments of risk of bias due to missing 
results (arising from reporting biases) for each 
synthesis assessed. 

40-41 

Certainty of 
evidence  

22 Present assessments of certainty (or confidence) in 
the body of evidence for each outcome assessed. 

N/A 

DISCUSSION   
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Section and 

Topic  
Item 

# 
Checklist item  

Location 

where item 

is reported  
Discussion  23a Provide a general interpretation of the results in the 

context of other evidence. 
28-36 

23b Discuss any limitations of the evidence included in 
the review. 

32-33 

23c Discuss any limitations of the review processes used. 36-37 

23d Discuss implications of the results for practice, 
policy, and future research. 

37-38 

OTHER INFORMATION  

Registration 
and protocol 

24a Provide registration information for the review, 
including register name and registration number, or 
state that the review was not registered. 

10 

24b Indicate where the review protocol can be accessed, 
or state that a protocol was not prepared. 

N/A 

24c Describe and explain any amendments to information 
provided at registration or in the protocol. 

10 

Support 25 Describe sources of financial or non-financial support 
for the review, and the role of the funders or sponsors 
in the review. 

N/A 

Competing 
interests 

26 Declare any competing interests of review authors. N/A 

Availability of 
data, code and 
other materials 

27 Report which of the following are publicly available 
and where they can be found: template data collection 
forms; data extracted from included studies; data used 
for all analyses; analytic code; any other materials 
used in the review. 
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APPENDIX B 

ARTICLE SEARCH STRATEGY AND KEY TERMS FOR  

STUDY 1 MOTOR COMPETENCE OUTCOMES

Table B.1 Search Strategy and Key Terms for Study 1  

Population Study Design 
Intervention 

Focus 
Motor skill competence related outcomes Database 

Child*[tiab] OR 
Child*[mh] OR OR 

Boys[tiab] OR 
Girls[tiab] OR 

Student[tiab] OR 
Student*[tiab] 

Intervention[tiab] OR 
Experiment[tiab] OR 
Program*[tiab] OR 
Evaluation[tiab] OR 

Trial[tiab] OR 
Random*[tiab] OR 
Clinic*[tiab] OR 

“Controlled trial”[tiab] 

“Physical 
activity” [tiab] 

OR Exercise[tiab] 

“Motor competence” [tiab] OR “Motor skills”[tiab] OR 
“Movement skill”[tiab] OR Coordination[tiab] OR 

“Motor development” [tiab]  
OR “Motor skill competence”[tiab]  

OR “Locomotor skills” [tiab] 
 OR “Fundamental motor skills” [tiab]  

OR “Motor proficiency”[tiab]  
OR “Object control”[tiab] 

PubMed/ 
Medline 

 

  

Youth* or Child* or 
Student* or Boys or 

Girls or Teenager* or 
Teen* 

 

Intervention or Experiment 
or Program or Evaluation or 
Trial or Random* or Clinic* 

or Controlled trial 
 
 

Physical activity or 
Exercise 

Motor competence or Motor skills or  
Movement skill or Coordination or  

Motor development or Motor skill competence  
or Locomotor skills or Fundamental motor skills  

or Motor proficiency or Object control 
 

PsycINFO 
SPORTDiscus 

ERIC 
CINAHL 
Web of 
Science 
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(Youth*:ab,ti OR Child*:ab,ti OR Student*:ab,ti OR teenager*:ab,ti OR teen*:ab,ti OR Boys:ab,ti OR Girls:ab,ti) AND 
(Intervention:ab,ti OR Experiment:ab,ti OR Program*:ab,ti OR Evaluation:ab,ti OR Trial:ab,ti OR Random*:ab,ti OR Clinic*:ab,ti OR 

‘Controlled trial’:ab,ti) AND (‘Physical activity’:ab,ti OR Exercise:ab,ti) AND  
(‘Motor competence’:ab,ti OR ‘Motor skills’:ab,ti OR ‘Movement skill’:ab,ti OR Coordination:ab,ti OR ‘Motor development’:ab,ti OR 

‘Motor skill competence’:ab,ti OR ‘Locomotor skills’:ab,ti OR ‘Fundamental motor skills’:ab,ti 
 OR ‘Motor proficiency’:ab,ti OR ‘Object control’:ab,ti) 

Embase 
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APPENDIX C 

OVERVIEW OF CHARACTERISTICS OF INCLUDED STUDIES  

EXAMINING MOTOR COMPETENCE 

Table C.1 Characteristics of Included Studies for Study 1  

Study 

Study 

Desig

n 

CSPAP 

Component 

Population, 

Sample size, 

Sex, and Age 

Duration & 

Dose 
Description of Intervention 

Interventio

n 

Deliverer 

Measurem

ent  

of MC 

Fidelity 

Main Findings in 

MC Outcomes as 

Reported 

Bolger 
et  al. 

(2019). 
QE PE 

N = 357 (195 
INT; 162 

CONT) from 2 
intervention 
classes and 1 

control classes 
in 1 school in 
two urban and 

one rural in 
Ireland. 

 
Sex F/M (n): 

173/184 
 

Age: 6-11 

 
Total duration: 

26 weeks 
 

Frequency:  
2 times per week 

 
Length:  

25 minutes 

Project Energize program: a 
primary school-based PA, 

health, and nutrition 
intervention program. 

Each of the PE lessons 
incorporated the revision of 

four FMS activities that 
accounted for cultural, 

environmental and curriculum 
differences. 

PE teachers TGMD-2 

Measur
e: Not 
reporte

d 
 

Deliver
ed as 

intende
d: Not 
reporte

d 

The INT group’s 
locomotor standard 
score, object-control 
standard score, and 
GMQ significantly 
improved from pre- 
to post-intervention 

compared to the 
CONT group, which 

significantly dis-
improved. 

A group-time 
interaction effect 

was found in favor 
of the INT group for 
locomotor standard 
score, object-control 
standard score, and 

GMQ. 
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Burns 
et al. 

(2017a) 
Effect 

QE PE, DS, SI 

N = 1,460  from 
3 schools in 

USA. 
 

Sex F/M (n): 
730/730 

 
Age:  

8.4 ± 1.8 

Total duration:12 
weeks 

Frequency: one, 
plus recess and 
classroom PA 
(once a week 

required suggested 
3 times a week) 

-Length: 50  
minutes for PE, 10 
for classroom PA 

minutes 

CSPAP on gross motor skills 
development: Dynamic 
Physical Education for 

Elementary School Children 
curriculum during PE lessons, 
PA engagement opportunities 

throughout the school day 
during recess and regular 

classroom time (during which 
teachers integrated PA into 

academic lessons and 
classroom activity breaks via 
stretching, walking, jumping, 
or relaxation activities), and 

SI that provided teacher 
professional training to 

increase the quality of PE. 

PE teachers 
and  

classroom 
teachers 

TGMD-2 

Measur
e: 

Observ
ations 
(field 
notes) 

and 
teacher 
reports 

-
Deliver
ed as 

intende
d: High 

The students’ MC 
percent scores 

improved at the 
post-test compared 
with the baseline 

(p<.001). 

Burns 
et al. 

(2017b)  
School 

QE 
PE, PADS, 
PABAS,SI 

N = 976 from 5 
schools in Salt 

Lake City 
district in USA. 

 
Sex F/M (n): 

413/563 
 

Age: 9.1 ± 1.5 

 
Total duration:  

36 weeks 
 

Frequency:  
PE= 1 day, Recess 

2 a day (10 a 
week),  

MI= at least one 
per day 

 
Length:  

PE= 50 min, 
Recess=15 min, 

MI= 10 min 
 

CSPAP program: Aimed to 
provide children PA 

opportunities throughout the 
school day during specific 

leisure times (i.e., recess) and 
integrated PA that focused on 
motor skill development into 

academic lessons and 
classroom activities with 

continuous teacher training 
and assistance. 

PE 
teachers, 
physical 
activity 
leaders,  

and 
classroom 
teachers 

TGMD-3 

Measur
e: 

confirm
ed by 

intervie
ws and 

spot 
checks 

by 
researc
h team 

 
Deliver
ed as 

intende
d: High 

There were 
statistically 
significant 

coefficients for time 
(p<.001) and an age 
× time interaction  

(p<.001) on 
children’s MC. 

Significant 
improvements were 

reported for 
locomotor and 

object control skills. 

Burrow
s et al. 
(2014) 

QE PABAS 

N =  40 (25 
games- program 

group, 15 
sports-program 
group) in rural 
area in Canada 

 
Sex F/M (n):  
16/9 (games),  
7/8 (sports) 

 
Age:  

Total duration:  
11 weeks 

 
Frequency:  

5 times per week 
 

Length:  
60 minutes 

Two after school programs: 
A low-organized games 

(outside) and sports-based 
program (indoors) model 

including swimming 
activities, floor hockey, and 

soccer activities. 

After 
school 

program 
leaders 

TGMD-2 

Measur
e: Not 
reporte

d 
 

Deliver
ed as 

intende
d: Not 
reporte

d 

The sports-based 
program 

participants showed 
no improvement in 
FMS (p=.91), and 
the games-based 

program 
participants 
significantly 

improved their 
proficiency (p<.05). 
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7.87 ± 1.07 
(games) 8.37 ± 
1.27 (sports) 

Chan 
et al. 

(2019) 
CRCT PE 

N = 282 from 5 
intervention 
classes and 5 

control classes 
in 5 schools in 
urban in China 

 
Sex F/M (n): 

194/84 
 

Age: 8.4 ± 0.56 

 
Total duration: 

13 weeks (a total 
550 minutes) 

 
Frequency:  

1-2 times per week 
 

Length:  
45-70 minutes 

Assessment for learning 
intervention program: Fun 

movement activities related to 
specific motor skills were 

implemented and aligned with 
the evaluation criteria of 

TGMD-3 to facilitate 
formative assessment. 

PE teachers TGMD-3 

Measur
e: 

Observ
ations 

of 
progra

m 
delivery 

using 
checklis
t, lesson 

plans 
 

Deliver
ed as 

intende
d: High 

The INT group’s 
locomotor skills and 

overall FMS 
competence from 
baseline to post-
intervention were 
greater (p<.001) 
than the CONT 

group. 
 

There was no 
significant 

difference between 
the groups for 

object control skills 
(p=.116) . 

Chen 
et al. 

(2016) 
QE PE 

N = 4,234 (1377 
soccer; 1496 

overhand; 1361 
forehand) from 

9 schools in 
suburban in 

USA 
 

Sex F/M (n): 
2,032/2,202 

 
Age:  
6-11 

 
Total duration:  

2 years 
 

Frequency:  
1 time per week 

 
Length:  

60 minutes 

CATCH PE Curriculum: 
designed as a comprehensive 

elementary school PE and 
nutrition program, which 

includes motor skill themes 
and physical fitness activities. 

PE teachers PE Metrics 

Measur
e: 

Video 
recorde

d 
assesse
d using 
Quality 

of 
Teachin

g 
Rubrics
, lesson 
plans 

 
Deliver
ed as 

intende
d: High 

 
The CATCH PE 
was conducive to 
improving fourth- 

and fifth-grade 
students’ motor skill 
competency in the 
three FMS skills. 

Cliff 
et al. 

(2007) 
QE 

PABAS,FC
E 

N= 13 in 
Australia 

 
Sex F/M (n): 

8/5 

 
Total duration: 

10 weeks 
 

Frequency: 

SHARK program: a 
community-based program 
with an additional home-

based PA motor development 
program. 

Researcher 
and parents 

KTK 

Measur
e: Not 
reporte

d 
 

There were 
significant 

improvements from 
pre- to post-test in 
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Age: 

10.4 ± 1.2 

1 time per week 
 

Length: 
120 minutes 

Family participation and 
parental support along with 

skill practice outside the 
program (home 
tasks/activities). 

Researched approach centered 
around improving motor skills 
and social support in children 

to increase their PA, self-
esteem, and enjoyment. 

 

Deliver
ed as 

intende
d: Not 
reporte

d 

the intervention 
(p<.001). 

 

Cohen 
et al. 

(2015) 
CRCT 

PE, 
PADS, 

SI, 
FCE 

N = 460 (199 
INT; 261 

CONT) from 25 
classes in 8 
schools in 
Australia 

 
Sex F/M (n): 

173/184 
 

Age: 8.5 ± 0.7 

 
Total duration:  

48 weeks 
 

Frequency:  
1 time per week 

 
Length:  

120 minutes 

 
SCORES: A multicomponent 

PA and FMS intervention 
program through teacher 
professional learning and 

student leadership workshops 
 

Used a range of approaches 
targeting the home 

environment (newsletters, 
parent evening, and FMS 

homework) to engage parents 
and encourage them to 

support their children’s MC. 
 

Teachers, 
principals, 

parents, 
and 

community 
leaders 

TGMD-2 

Measur
e: 

Observ
ation 

checklis
t 
 

Deliver
ed as 

intende
d: High 

There was a 
statistically 

significant group–
time interaction for 
overall FMS, with 

children in the 
intervention group 

scoring significantly 
higher (p=.045) than 
those in the CONT 

group. 

Gu et 
al. 

(2017) 
QE PE 

N = 273 (200 
INT; 73 CONT) 
from 3 schools 

in USA 
 

Sex F/M (n): 
137/136 

 
Age:  

10.89 ± 0.80 
 

 
Total duration:  

8 weeks 
 

Frequency:  
3 times per week 

 
Length:  

45 minutes 

Goal setting and Pedometer 
based intervention: A goal-
setting strategy stimulated 

elementary school children’s 
adaptive motivation during PE 
lessons by encouraging them 
to reach their goals through 

the use of pedometers. 

PE teachers PE Metrics 

Measur
e: Not 
reporte

d 
 

Deliver
ed as 

intende
d: Not 
reporte

d 

The INT group had 
significantly higher 
MC compared to the 

CONT group 
(p<.001). 

Johnsto
ne et al. 
(2017) 

QE PADS 

 

N = 336 (291 
INT; 45 CONT) 
from 11 classes 
in 7 schools in 

UK 
 

 
Total duration:  

20 weeks 
 

Frequency:  
2 times per week 

 

 
Go2Play Active Play - the 

program combined structured 
games and free play to 

increase children's FMS. 

Research 
team 

TGMD-2 

Measur
e: Not 
reporte

d 
 

Deliver
ed as 

The INT group had 
significant 

interaction for GMQ 
score (p<.001) and 

percentile  
(p = 0.04), 

locomotor skills 
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Sex F/M (n): 
152/139 (INT), 
30/15 (CONT) 

 
Age:  

7 ± 1.1 (INT),  
7.4 ± 0.9 
(CONT) 

Length:  
60 minutes 

intende
d: Not 
reporte

d 

score and percentile 
(both p=0.02)  

but no significant 
interaction for 

object control skills 
score (p=0.1) and 
percentile (p=0.3) 
 at pre- and post- 

assessment. 

Lamml
e et al. 
(2016) 

CRCT PADS 

N = 1,736 (957 
INT; 779 

CONT) from 81 
intervention 

classes and 76 
control classes 
in 91 schools in 

Germany 
 

Sex F/M (n): 
866/870 

 
Age:  

7.1 ± 0.6 

 
Total duration: 

One school year 
 

Frequency:  
daily from 13 PA 

units 
 

Length:  
10-15 minutes 

Join the Healthy Boat: A 
school-based, teacher-

centered health promotion 
program. 

 
The INT program includes 13 
PA teaching units and short 
daily exercises in class to 

increase PA, which work to 
target an increase in children’s 

motor skills. 

PE teachers 
and trained 

research 
Staff 

DKT 

Measur
e: Not 
reporte

d 
 

Deliver
ed as 

intende
d: Not 
reporte

d 

The INT group 
showed significant 
improvement in the 
motor skills (p<.05) 
in comparison to the 

CONT group. 

Laurent 
et al. 

(2018) 
CRCT 

PABAS, 
FCE 

 

N = 28 (17 INT; 
11 CONT) from 
1 school in USA 

 
Sex F/M (n): 

15/13 
 

Age: 
9.3 ± 1.5 

 

 
-Total duration: 

6 weeks 
 

-Frequency: 
2 times per week 

 
-Length: 

60 minutes 

Resistance-training program, 
movement programs from 
university or off-campus 

training facility. 

Coaches 
and 

research 
team 

Functional 
Movement 

Measur
e: 

Observ
ation 

checklis
t 

 
Deliver
ed as 

intende
d: High 

The INT group 
achieved greater 
improvements in 

FMS score 
(p<.001), relative to 

CONT group. 

Laukka
nen et 

al. 
(2015) 

RCT FCE 

 

N = 89 (44 INT; 
45 CONT) from 
2 intervention 
classes and 1 

control classes 
in 1 school in 

Finland 
 

 
Total duration:  

48 weeks 
 

Frequency: N/A 
 

Length: N/A 

The program took place at a 
university or other off-school 

site (community-based). 
 

Family involvement and 
counseling parents lead to an 

increase in children’s MC. 

Parents and 
research 

team 

KTK and 
TCB 

Measur
e: 

Observ
ation 

checklis
t 
 

Deliver
ed as 

The INT group’s 
mean score of KTK 
(p<.001) increased 
significantly with 

time, not TCB. 
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Sex F/M (n): 
173/184 

 
Age:  

6.16 ± 1.13 
 

intende
d: High 

Lee 
at al. 

(2020a) 
QE PABAS 

N = 31 (20 INT; 
11 CONT) from 
1 school in USA 

 
Sex F/M (n): 

18/13 
 

Age: 
6.65 ± 0.91 

 
Total duration: 

8 weeks 
 

Frequency: 
3 times per week 

 
Length: 

60 minutes 

The FMS INT program aimed 
to promote FMS competence 
by focusing on the mastery of 

12 basic motor skills. 

Research 
team 

TGMD-2 

Measur
e: 

Field 
observa

tions 
 

Deliver
ed as 

intende
d: High 

The INT group who 
participated in the 

FMS-based 
afterschool program 
showed significant 
improvements in 

FMS competence, 
compared to the 
CONT group. 

Lee et 
al. 

(2020b) 
QE PABAS 

N = 35 (24 INT; 
11 CONT) from 
1 intervention 
classes and 2 

control classes 
in 3 schools in 

USA 
 

Sex F/M (n):  
22/13 

 
Age: 

 6.52 ± 0.97 

 
Total duration:  

8 weeks 
 

Frequency:  
3 times per week 

 
Length:  

60 minutes 

INT program aimed at 
teaching the 12 basic motor 

kills from the TGMD-2 
criteria.  

CONT group program 
included unsupervised free 
play and academic tutoring 
with no motor skill related 

instructions. 

Research 
team 

TGMD-2 

Measur
e: Not 
reporte

d 
 

Deliver
ed as 

intende
d: Not 
reporte

d 

There were 
significant group 

differences between 
the INT and CONT 

group in FMS 
competence 

(p<.001), non-
significant gender 

differences between 
boys and girls in 
FMS competence 
(p=.85), and non-

significant 
interaction effects 
over time (p=.52). 

The effect size 
reported significant 

improvements  
on the INT group’s 
FMS competence, 
with a medium to 
large effect size 
(range gs 0.49–

1.92), in comparison 
to the CONT group. 
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Maskell 
et al. 

(2004) 
CRCT PE 

N = 42 (20 INT; 
22 CONT) from 
1 intervention 

class and 1 
control class in 

1 school in 
urban in USA 

 
Sex F/M (n): 

23/19 
 

Age: 6.98 ± 0.42 
 

 
Total duration:  

5 weeks 
 

Frequency: N/A 
(total 16 lessons) 

 
Length:  

30 minutes 

Brain Gym movement 
program: Designed to engage 
students in moving different 
body parts across the body 
midline. The program is a 

series of simple-challenging 
fundamental movement skills 
intended to enhance cognitive 
processing, psychomotor and 

whole-brain learning. 

Research 
team 

TGMD-2 

Measur
e: Not 
reporte

d 
 

Deliver
ed as 

intende
d: Not 
reporte

d 

There were no 
significant pre- or 
post- test group 
differences in 

TGMD-2 scores  
(p =.26). 

McKen
zie et 

al. 
(1998) 

CRCT PE, SI 

N = 467 (201 
INT; 266 

CONT) from 56 
classes in 7 
schools in 

suburban area in 
USA 

 
Sex F/M (n): 

109/358 
 

Age: N/A 

 
Total duration:   

2 years 
 

Frequency:  
3 times per week 

 
Length:  

30 minutes 

SPARK PE curriculum:  
A comprehensive program 
designed to enhance both 
children’s health related 

physical fitness and 
sports/motor skills as they 
participated in high levels  
of enjoyable PA through  

a classroom teacher 
professional development 

program. 

Trained PE 
teachers 

and  
classroom 
teachers 

N/A 

Measur
e: Not 
reporte

d 
 

Deliver
ed as 

intende
d: Not 
reporte

d 

The INT group 
reported the most 
improvement in 

total motor skills—
gain scores were 

significant for 
catching (p=.005) 

and throwing  
(p =.008).  

INT effects did not 
differ by gender or 

grade. 
 

McWha
nnell 
et al. 

(2018) 

CRCT PABAS 

N = 146 from 16 
schools in 

Northern Ireland 
 

Sex F/M (n):  
89/57 

 
Age: 

 9.6 ± 0.3 

Total duration:  
26 weeks 

 
Frequency:  

2 times per week 
 

Length:  
60 minutes 

A-CLASS Project:  
Aimed to quantify the 

effectiveness of structured and 
unstructured PA programs  

on children’s PA, FMS,  
physical self-perception, and 

self-esteem. 

Trained 
coaches 

N/A 

Measur
e: Not 
reporte

d 
 

Deliver
ed as 

intende
d: Not 
reporte

d 

 
Boys in the INT 

group were 
significantly more 

proficient than girls, 
being more 

improved in seven 
out of the eight 

motor skills; 
however these 

differences were 
only significant 

(p<.01) in the four 
object control skills 

(catch, overarm 
throw, strike, and 

kick). 
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Miller 
et al. 

(2016) 
RCT PE, SI 

N = 107 (55 
INT; 52 CONT) 
from 4 classes in 

1 school in 
Australia 

 
Sex F/M (n):  

48/59 
 

Age:  
10.87 ± 0.87 

 
Total duration:  

6 weeks 
 

Frequency: 
 1 time per week 

 
Length:  

60 minutes 

 
PLUNGE: PE lessons based 

on game-centered curriculum. 
Aimed to improve the 

children’s FMS, game skills, 
in-class MVPA and 

enjoyment of PA through a 
professional learning process 
involving classroom teacher 

education and mentoring. 

Classroom 
teachers 

TGMD-2 

Measur
e: 

lesson 
observa

tions 
 

Deliver
ed as 

intende
d: High 

The INT group’s 
treatment effect 

significantly 
increased in FMS 
(throw and catch; 

p<.001). 

The treatment effect 
significantly 

increased the INT 
group’s FMS 

(p<.001). 

Miller 
et al. 

(2015) 
CRCT PE 

 

N = 168 (97 
INT; 71 CONT) 
from 6 classes in 

7 schools in 
Australia 

 
Sex F/M (n): 

110/58 
 

Age:  
11.2 ± 1.00 

 

 
Total duration:  

7 weeks 
 

Frequency: N/A 
 

Length: N/A 
 

PLUNGE program: Aimed to 
increase the complexity of 

challenges experienced 
through gameplay-situated 

learning for the improvement 
of FMS. 

Researcher
s and 

teachers 
TGMD-2 

Measur
e: 

observa
tions 

 
Deliver
ed as 

intende
d: High 

The treatment effect 
significantly 

increased the INT 
group’s FMS 

(p<.001). 

Nathan 
et al. 

(2017) 
QE 

PE, PADS, 
SI 

N = 174 (83 
INT; 91 CONT) 
from 2 schools 

in Australia 
 

Sex F/M (n):  
89/85 

 
Age:  

6.1 ± 0.9 

 
Total duration:  

10 weeks 
 

Frequency:  
2 times per week 

 
Length:  

30 minutes 

The GLASS program:  
included trained students who 

instructed their peers to 
improve FMS during PE 
lessons and classroom 

settings, and trained teachers 
supporting their peers’ 

instruction, which contributed 
an SI component to the 

program. 

Classroom 
teachers 
and peer 
leaders 

(students) 

TGMD-3 

Measur
e: 

checklis
t, 

observa
tion 

 
Deliver
ed as 

intende
d: Not 
reporte

d 

The treatment effect 
on the INT group’s 

overall object 
control skills was 

statistically 
significant  
(p<.001).  

Okely 
et al. 

(2017) 
 

QE PADS 

N = 407 (223 
INT; 184 

CONT) from 8 
schools in 
Australia 

 
Total duration:  

44 months 
 

Frequency:  

PALDC program: 
A whole-of-school health 

promotion approach.  

Classroom 
teachers 

N/A 

Measur
e: Not 
reporte

d 
 

There was a 
significantly greater 
increase in the INT 
group’s total FMS 

(p<.01),  
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Sex F/M (n): 

307/100 
 

Age:  
8.69 ± 1.7 

2 times per week 
 

Length:  
25 minutes 

Aimed to develop children’s 
FMS with a focus on initiating 

sustainable changes  
in the delivery of FMS in a 

school context by modifying 
the physical and social 

environment and developing 
links with the home and local 

community. 
 

Deliver
ed as 

intende
d: Not 
reporte

d 

compared with the 
CONT group. 

Platvoet 
et al. 

(2016) 
QE PE 

N = 425 (294 
INT; 131 

CONT) from 6 
schools in 

Netherlands 
 

Sex F/M (n): 
233/192 

 
Age:  

6.4 ± 0.52 

 
Total duration:  

4 weeks 
 

Frequency:  
2 times per week 

 
Length:  

45 minutes 

 
A goal-directed learning 

program: Aimed to improve 
FMS performance based on 

information in the Dutch 
national handbook for PE in 

primary education. 
 

PE teachers stimulated goal-
directed learning, skill-
specific exercises, and 

individual practice. 
 

PE teachers KTK 

Measur
e: Not 
reporte

d 
 

Deliver
ed as 

intende
d: Not 
reporte

d 

The INT group 
improved their FMS 

performance 
significantly more 

than the CONT 
group. 

Rudd 
et al. 

(2016) 
QE PE 

N = 333 (135 
INT; 198 

CONT) from 14 
intervention 
classes and 6 

control classes 
in 3 schools in 

Australia 
 

Sex F/M (n): 
169/164 

 
Age:  

8.1±1.1 

 
Total duration:  

16 weeks 
 

Frequency:  
1 time per week 

 
Length:  

120 minutes 

Gymnastics curriculum 
developed by Gymnastics 

Australia: Aimed to develop 
stability, locomotive and 
object control skills, and 

general body coordination. 

Gymnastics 
coaches, 

classroom 
teachers, 
and PE 
teachers 

TGMD-2 
and KTK 

Measur
e: 

Lesson 
observa

tions 
 

Deliver
ed as 

intende
d: High 

The INT group 
showed a significant 

improvement 
compared to the 
CONT group in 

stability and object 
control (p<.05) but 
not in locomotor 

skills (p>.05). 

Rudd 
et al. 

(2017) 
QE PE 

N = 113 (56 
INT; 57 CONT) 
from 2 classes in 

1 school in  
urban area in 

Australia 
 

 
Total duration:  

8 weeks 
 

Frequency:  
2 times per week 

 

LaunchPad program: 
gymnastics curriculum aimed 

to develop children’s MC. 

PE teachers 
 

KTK and 
TGMD-2 

Measur
e: Not 
reporte

d 
 

Deliver
ed as 

The INT group 
showed a significant 

improvement 
compared to the 
CONT group in 

FMS. 
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Sex F/M (n):  
52/61 

 
Age:  

9.4±1.8 

Length:  
60 minutes 

intende
d: Not 
reporte

d 

Silveira 
et al. 

(2018) 
QE PE, FCE, SI 

N = 357 (17 
INT; 18 CONT) 

from 2 
intervention 
classes and 1 

control classes 
in 1 school in 

Brazil 
 

Sex F/M (n): 
173/184 

 
Age:  
7-12 

 
Total duration:  

12 weeks 
 

Frequency:  
2 times per week 

 
Length: 

 60 minutes 

 
ACTION FOR HEALTH 

program: a multicomponent 
intervention program included 

physical exercise sessions 
during PE lessons  

(e.g., circuit training, 
aerobic/sports activities, and 

recreational games, etc.),  
parent support to promote PA 

during after school classes, 
and nutritional education 

sessions  
(e.g., goal setting and dietary 

counselling with parents). 
 

PE 
teachers, 

medical or 
healthcare 

staff, 
parents, 

and 
research 

team 
 

KTK 

Measur
e: Not 
reporte

d 
 

Deliver
ed as 

intende
d: Not 
reporte

d 

The INT group 
reported significant 

interaction 
(group*time) 
improvements 

(p<.001). 

Skowro
ński et 

al. 
(2019) 

QE PE, PABAS 

N = 31 (20 INT; 
11 CONT) from 

2 classes in 2 
schools in urban 
area in Poland 

 
Sex F/M (n):  

16/15 
 

Age:  
7.19 ± 0.28 

 
Total duration:  
1 school year 

(1440 min total) 
 

Frequency:  
4 times per week 

 
Length:  

45 minutes 

From Fun to Sport program: 
PE lessons combined with an 
extracurricular after school 

program with an emphasis on 
the development of children’s 

FMS 

PE teachers TGMD-2 

Measur
e: Not 
reporte

d 
 

Deliver
ed as 

intende
d: Not 
reporte

d 

There were 
statistically 
significant 

differences in the 
level of FMS 

between the INT 
group and CONT 
group at post-test 

(p<.05). 

Notes: A-CLASS=Active City of Liverpool, Active Schools and SportsLinx; CATCH=Child and Adolescent Trial for Cardiovascular Health; 
CONT=Control; CRCT=Cluster Randomized Control Trial; DTK=Dordel Kock Test; FCE=Family and Community Engagement; FMS=Fundamental 
Motor Skill; GLASS=Great Leaders Active StudentS; GMQ=Gross Motor Quotient; INT=Intervention; KTK=Körperkoordinationstest Für Kinder; 
MC=Motor Competence; MVPA=Moderate to Vigorous Physical Activity; PA=Physical Activity; PABAS=Physical Activity Before and After School; 
PADS=Physical Activity During School; PALDC=Physical Activity in Linguistically Diverse Communities; PE=Physical Education; 
PLUNGE=Professional Learning for Understanding Games Education; QE=Quasi Experimental; RCT= Randomized Control Trial; 
SCORES=Supportive Children’s Outcome using Rewards, Exercise, and Skills; SI=Staff Involvement; SPARK=Sports, Play and Active Recreation for 
Kids; TCB=Throwing and Catching a Ball; MI=Movement integration; TGMD=Test of Gross Motor Development.
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APPENDIX D 

THE PRISMA 2020 MAIN CHECKLIST FOR STUDY 2 

Table D.1 The PRISMA 2020 Checklist for Study 2 

Section and 

Topic  
Item 

# 
Checklist item  

Location 

where item 

is reported  
TITLE   

Title  1 Identify the report as a systematic review. 53 

ABSTRACT   

Abstract  2 See the PRISMA 2020 for Abstracts checklist. N/A 

INTRODUCTION   

Rationale  3 Describe the rationale for the review in the context of 
existing knowledge. 

53-56 

Objectives  4 Provide an explicit statement of the objective(s) or 
question(s) the review addresses. 

55-56 

METHODS   

Eligibility 
criteria  

5 Specify the inclusion and exclusion criteria for the 
review and how studies were grouped for the 
syntheses. 

56-57 

Information 
sources  

6 Specify all databases, registers, websites, 
organisations, reference lists and other sources 
searched or consulted to identify studies. Specify the 
date when each source was last searched or consulted. 

57-58 

Search strategy 7 Present the full search strategies for all databases, 
registers and websites, including any filters and limits 
used. 

58-59 

Selection 
process 

8 Specify the methods used to decide whether a study 
met the inclusion criteria of the review, including 
how many reviewers screened each record and each 
report retrieved, whether they worked independently, 
and if applicable, details of automation tools used in 
the process. 

57-59 

Data collection 
process  

9 Specify the methods used to collect data from reports, 
including how many reviewers collected data from 
each report, whether they worked independently, any 
processes for obtaining or confirming data from study 

57-59 
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Section and 

Topic  
Item 

# 
Checklist item  

Location 

where item 

is reported  
investigators, and if applicable, details of automation 
tools used in the process. 

Data items  10a List and define all outcomes for which data were 
sought. Specify whether all results that were 
compatible with each outcome domain in each study 
were sought (e.g. for all measures, time points, 
analyses), and if not, the methods used to decide 
which results to collect. 

N/A 

10b List and define all other variables for which data were 
sought (e.g. participant and intervention 
characteristics, funding sources). Describe any 
assumptions made about any missing or unclear 
information. 

58 

Study risk of 
bias 
assessment 

11 Specify the methods used to assess risk of bias in the 
included studies, including details of the tool(s) used, 
how many reviewers assessed each study and whether 
they worked independently, and if applicable, details 
of automation tools used in the process. 

61-62 

Effect 
measures  

12 Specify for each outcome the effect measure(s) (e.g. 
risk ratio, mean difference) used in the synthesis or 
presentation of results. 

59-60 

Synthesis 
methods 

13a Describe the processes used to decide which studies 
were eligible for each synthesis (e.g. tabulating the 
study intervention characteristics and comparing 
against the planned groups for each synthesis (item 
#5)). 

58-61 

13b Describe any methods required to prepare the data for 
presentation or synthesis, such as handling of missing 
summary statistics, or data conversions. 

58-61 

13c Describe any methods used to tabulate or visually 
display results of individual studies and syntheses. 

91 

13d Describe any methods used to synthesize results and 
provide a rationale for the choice(s). If meta-analysis 
was performed, describe the model(s), method(s) to 
identify the presence and extent of statistical 
heterogeneity, and software package(s) used. 

60-61 

13e Describe any methods used to explore possible causes 
of heterogeneity among study results (e.g. subgroup 
analysis, meta-regression). 

60-61 

13f Describe any sensitivity analyses conducted to assess 
robustness of the synthesized results. 

N/A 
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Section and 

Topic  
Item 

# 
Checklist item  

Location 

where item 

is reported  
Reporting bias 
assessment 

14 Describe any methods used to assess risk of bias due 
to missing results in a synthesis (arising from 
reporting biases). 

61 

Certainty 
assessment 

15 Describe any methods used to assess certainty (or 
confidence) in the body of evidence for an outcome. 

N/A 

RESULTS   

Study selection  16a Describe the results of the search and selection 
process, from the number of records identified in the 
search to the number of studies included in the 
review, ideally using a flow diagram. 

62, 91 

16b Cite studies that might appear to meet the inclusion 
criteria, but which were excluded, and explain why 
they were excluded. 

91 

Study 
characteristics  

17 Cite each included study and present its 
characteristics. 

62-71,  
191-207 

Risk of bias in 
studies  

18 Present assessments of risk of bias for each included 
study. 

92-93 

Results of 
individual 
studies  

19 For all outcomes, present, for each study: (a) 
summary statistics for each group (where appropriate) 
and (b) an effect estimate and its precision (e.g. 
confidence/credible interval), ideally using structured 
tables or plots. 

62-71 

Results of 
syntheses 

20a For each synthesis, briefly summarise the 
characteristics and risk of bias among contributing 
studies. 

62 

20b Present results of all statistical syntheses conducted. 
If meta-analysis was done, present for each the 
summary estimate and its precision (e.g. 
confidence/credible interval) and measures of 
statistical heterogeneity. If comparing groups, 
describe the direction of the effect. 

71-76 

20c Present results of all investigations of possible causes 
of heterogeneity among study results. 

82-83 

20d Present results of all sensitivity analyses conducted to 
assess the robustness of the synthesized results. 

N/A 

Reporting 
biases 

21 Present assessments of risk of bias due to missing 
results (arising from reporting biases) for each 
synthesis assessed. 

63-71 

Certainty of 
evidence  

22 Present assessments of certainty (or confidence) in 
the body of evidence for each outcome assessed. 

N/A 

DISCUSSION   
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Section and 

Topic  
Item 

# 
Checklist item  

Location 

where item 

is reported  
Discussion  23a Provide a general interpretation of the results in the 

context of other evidence. 
76-88 

23b Discuss any limitations of the evidence included in 
the review. 

81-82 

23c Discuss any limitations of the review processes used. 88-89 

23d Discuss implications of the results for practice, 
policy, and future research. 

89-90 

OTHER INFORMATION  

Registration 
and protocol 

24a Provide registration information for the review, 
including register name and registration number, or 
state that the review was not registered. 

56 

24b Indicate where the review protocol can be accessed, 
or state that a protocol was not prepared. 

56 

24c Describe and explain any amendments to information 
provided at registration or in the protocol. 

56 

Support 25 Describe sources of financial or non-financial support 
for the review, and the role of the funders or sponsors 
in the review. 

N/A 

Competing 
interests 

26 Declare any competing interests of review authors. N/A 

Availability of 
data, code and 
other materials 

27 Report which of the following are publicly available 
and where they can be found: template data collection 
forms; data extracted from included studies; data used 
for all analyses; analytic code; any other materials 
used in the review. 

189-207 
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APPENDIX E 

ARTICLE SEARCH STRATEGY AND KEY TERMS FOR STUDY 2  

SOCIAL AND EMOTIONAL LEARNING OUTCOMES 

Table E.1 Search Strategy and Key Terms for Study 2

Population Study Design 
Intervention 

Focus 
Social and emotional learning related outcomes Database 

Child*[tiab] OR 
Child*[mh] OR 
OR Boys[tiab] 
OR Girls[tiab] 

OR Student[tiab] 
OR Student*[tiab] 

Intervention[tiab] OR 
Experiment[tiab] OR 
Program*[tiab] OR 
Evaluation[tiab] OR 

Trial[tiab] OR 
Random*[tiab] OR 
Clinic*[tiab] OR 

“Controlled trial”[tiab] 

“Physical 
activity” [tiab] 

OR Exercise[tiab] 

(Social[TIAB] OR Emotional[TIAB] OR 
Socioemotional[TIAB] OR “Social and emotional”[TIAB] 
OR Affect*[TIAB] OR Interpersonal[TIAB] OR “Positive 
youth development”[TIAB] OR Coping[TIAB] OR “Self-

esteem”[TIAB] OR Prosocial[TIAB] OR “Self-
awareness”[TIAB] OR “Self-management”[TIAB] OR 

“Self-control”[TIAB] OR Responsib*[TIAB] OR 
Relationship[TIAB] OR Mindfulness[TIAB] OR 

Assertiveness[TIAB] OR “Valuing diversity”[TIAB] OR 
“Perspective taking”[TIAB] OR “Self-talk”[TIAB] OR 

“Identifying emotions”[TIAB] OR “Problem 
solving”[TIAB] OR “Self-regulation”[TIAB] OR 

Resilience[TIAB] OR “Emotion expression”[TIAB] OR 
“Challenging behavior”[TIAB] OR "Problem 

behavior”[TIAB] OR “Conflict resolution”[TIAB] OR 
“Decision-making”[TIAB] OR “Inhibitory control”[TIAB] 

OR Cooperation[TIAB] OR Prosocial[TIAB] OR 
Internalizing[TIAB] OR Externalizing[TIAB] OR On-

task[TIAB]) 

PubMed/ 
Medline 

 

  



 

 

191 

Youth* or Child* 
or Child* or 

Student* or Boys 
or Girls or 

teenager* or teen* 

Intervention or Experiment 
or Program or Evaluation or 
Trial or Random* or Clinic* 

or Controlled trial 
 
 

Physical activity or 
Exercise 

Social or Emotional or Socioemotional or Social and 
emotional or Affect* or Interpersonal or Positive youth 

development or Coping or Self-esteem or Prosocial or Self-
awareness or Self-management or Self-control or 

Responsib* or Relationship or Mindfulness or 
Assertiveness or Valuing diversity or Perspective taking or 

Self-talk or Identifying emotions or Problem solving or 
Self-regulation or Resilience or Emotion expression or 
Challenging behavior or Problem behavior or Conflict 
resolution or Decision-making or Inhibitory control or 

Cooperation or Prosocial or Internalizing or 
Externalizing or On-task 

 

PsycINFO 
SPORTDisc

us 
ERIC 

CINAHL 
 

(youth*:ab,ti OR child*:ab,ti OR student*:ab,ti OR boys:ab,ti OR girls:ab,ti) AND (intervention:ab,ti OR experiment:ab,ti OR 
program*:ab,ti OR evaluation:ab,ti OR trial:ab,ti OR random*:ab,ti OR clinic*:ab,ti OR 'controlled trial':ab,ti) AND ('physical 

activity':ab,ti OR exercise:ab,ti) AND (social:ab,ti OR emotional:ab,ti OR socioemotional:ab,ti OR 'social and emotional':ab,ti OR 
affect*:ab,ti OR interpersonal:ab,ti OR 'positive youth development':ab,ti OR coping:ab,ti OR 'self-esteem':ab,ti OR 'self-

awareness':ab,ti OR 'self-management':ab,ti OR 'self-control':ab,ti OR responsib*:ab,ti OR relationship:ab,ti OR mindfulness:ab,ti OR 
assertiveness:ab,ti OR 'valuing diversity':ab,ti OR 'perspective taking':ab,ti OR 'self-talk':ab,ti OR 'identifying emotions':ab,ti OR 

'problem solving':ab,ti OR 'self-regulation':ab,ti OR resilience:ab,ti OR 'emotion expression':ab,ti OR 'challenging behavior':ab,ti OR 
'problem behavior':ab,ti OR 'conflict resolution':ab,ti OR 'decision-making':ab,ti OR 'inhibitory control':ab,ti OR cooperation:ab,ti OR 

prosocial:ab,ti OR internalizing:ab,ti OR externalizing:ab,ti OR 'on task':ab,ti) 

Embase 
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APPENDIX F 

OVERVIEW OF CHARACTERISTICS OF INCLUDED STUDIES EXAMINING  

SOCIAL AND EMOTIONAL LEARNING 

Table F.1 Characteristics of Included Studies for Study 2

Study 
Study 

Design 

CSPAP 

Component 

Population, Sample 

size, Sex, and Age 

Description of 

Intervention 

Control 

Group 

Relevant SEL 

Outcome(s) 

Main Findings in SEL Outcomes  

as Reported 

Fidelity 

Measure 

Andra
de et 
al. 

(2020
) 

CRCT PE 

N = 140 (68 INT; 72 
CONT) from 5 

intervention classes 
and 5 control classes in 

1 school in a local 
urban area in Brazil 

 
Sex F/M (n): 

81/59 
 

Age: 
7-11 

 

Name: 
ExerGame 

 
Total duration: 

2 weeks 
 

Frequency: 
3 times per week 

 
Length: 

40 minutes 
 

Design: 
Teacher-driven 

 
Training Support:  
by research team 

PE 
as usual 

Tension 
Depression 

Anger 
Vigor 

Fatigue 
Mental confusion 

Self-esteem 

The main results of the INT group 
demonstrated reduced tension in girls  

(p<.05; ES: 0.62). 
 

Anger was lower for girls  
(p<.05; ES: 0.61) in the INT group. 

 
Vigor was higher for girls in the INT 

group than for in those in the PE group  
(p<.05; ES: 0.56). 

 
The main results of the INT group 

indicated increased self-esteem  
in boys (p<.05; ES: 0.58) and reduction  
of girls’ mental confusion (p<.05; ES 

0.58). 

Not 
reported 

Annes
i et al. 
(2017

) 

CRCT PABAS 

N = 141 (86 INT; 55 
CONT) in the 

southeastern USA 
 

Sex F/M (n):  
63/78 

 
Mage: 10 

Name:  
Youth Fit 4 Life 

program 
 

Total duration:  
12 weeks 

 
Frequency:  

Typical in 
the 

allotted 
physical 
activity 
time as 
usual 

during 

Exercise self-
efficacy 

Negative mood 
Self-regulation for 
physical activity 

 
The INT program was associated with 
significantly greater improvements in 

self‐regulation, mood, self‐efficacy over 
3 months. 

 
Changes in self‐regulation, mood and 

self‐efficacy significantly mediated the 

Survey 
and 

structured 
fidelity 
checks 
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4 times per week 
 

Length:  
45 minutes 

 
Design:  

Researchers (after-
school care counselors)-

driven 
 

Training Support:  
6-hour training by 

researchers 
 

after‐
school 
care 

treatment type–BMI relationship over 3 
months (R2 =.12, p=.002), with change in 

self‐regulation being a significant 
independent mediator. 

 
Changes in BMI and self‐regulation 
reciprocally reinforced one another. 

 
Gender was not a significant moderator of 

those relationships. 

Annes
i et al.  
(2016 

a) 

RCT PABAS 

N = 114 (72 INT; 42 
CONT) in the 

southeastern USA 
 

Sex F/M (n):  
63/53 

 
Age:  
5-8 

Name:  
Youth Fit 4 Life 

program 
 

Total duration:  
24 weeks 

 
Frequency:  

4 times per week 
 

Length:  
45 minutes 

 
Design: 

Researchers-driven 
 

Training Support:  
6-hour training by 

researchers 

Typical in 
the 

allotted 
physical 
activity 
time as 
usual 

during 
after‐
school 
care 

Exercise barriers 
Self-efficacy 
Physical self-

concept 

 
Improvements in physiological measures 

and exercise self-efficacy were 
significantly greater in the INT group. 

 
The INT group demonstrated significantly 
greater improvements in the physiological 
measures, with its treatment’s theoretical 
basis and application within after-school 

care both supported. 

Survey 
and 

structured 
fidelity 
checks 

Annes
i et al. 
(2016 

b) 

RCT PABAS 

N = 145 (88 INT; 57 
CONT) in the USA 

 
Sex F/M (n): 

65/80 
 

Age: 
9-12 

Name: 
Youth Fit 4 Life 

program 
 

Total duration:  
12 weeks 

 
Frequency:  

4 times per week 
 

Length:  
45 minutes 

 
Design:  

Researchers (after-
school care counselors)-

driven 

Typical in 
the 

allotted 
physical 
activity 
time as 
usual 

during 
after‐
school 
care 

Self-regulation 
Negative mood 
Exercise self-

efficacy 

Increases over 12 weeks  
in out-of-school physical activity and 
improvements in self-regulation for 

physical activity, exercise self-efficacy 
and mood were significantly greater in the 
INT group when contrasted with a CONT 

group. 
 

Changes in the psychosocial variables 
significantly mediated the group–physical 

activity change relationship (R2 = .31, 
p<.001). 

 
Change in self-regulation was a significant 
independent mediator and had a reciprocal 
relationship with change in out-of-school 

physical activity. 

Survey 
and 

structured 
fidelity 
checks 
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Training Support:  
6-hour training by 

researchers 

Brow
n & 
Fry 

(2014
) 

QE PABAS 

N = 48 from 1 school 
in the USA 

 
Sex F/M (n): 

48/0 
 

Age: 
8-10 

Name: Strong Girls 
 

Total duration: 
15 weeks 

 
Frequency: 

1 time per week 
 

Length: 
120 minutes 

 
Design: 

Researchers-driven 
 

Training Support: 2-
hour training by 

researchers 

No 
control 
group 

Task-involving 
Ego-involving 

Caring 
Social 

Behavior 
Global 

Task orientation 
Ego orientation 

Perceptions of the caring climate were 
positively and significantly correlated with 

global self-worth, r(24) = .53, p<.01. 
 

Perceptions of an ego-involving climate 
were negatively and significantly 

correlated with academic competence, 
r(21) = −.44, p<.05. 

 
The only significant difference in the 

scores was in task-orientation pre- (Mpre-task 

= 4.45, SD = .56) and post-Strong Girls 
(Mpost-task = 4.61, SD = .73); t(26) = −2.16, 

p=.04. 

Not 
reported 

Bund
y et 
al. 

(2017
) 

CRCT 
PADS, 
PABAS 

N = 221 (113 INT; 108 
CONT) from 6 INT 
classes and 6 CONT 

classes in 12 schools in 
an urban area in 

Australia 
 

Sex F/M (n):  
102/119 

 
Age:  
5-7 

Name:  
The Sydney Playground 

INT program 
 

Total duration:  
13 weeks 

 
Frequency:  

Not reported 
 

Length:  
Not reported 

 
Design:  

Researchers-driven 
 

Training Support:  
2-hour training for 

teachers and parents by 
researchers 

Recess 
as usual 

Psychosocial skills 
and behaviors: 

communication, 
cooperation, 

assertion, 
responsibility, 

empathy, 
engagement, and 

self‐control 
Problem behaviors: 

externalizing, 
bullying, 

hyperactivity/inatte
ntion, internalizing, 

and autism 
spectrum 

Self-cognitive 
Self-peer 

Self-physical 
Self-maternal 

Play and Social Interaction:  
Increases in observed time spent in play in 

the INT group did not reach statistical 
significance (p=.08).  

 
Measurable differences in observations of 
the number of playmates were not altered 

by the INT (p=.31). 
 

There were no changes from the INT (p= 
.11‐.6); similarly, most baseline scores on 
social skills fell within the expected range. 

 
No effect of the INT was found on SSIS‐

RS scores (p= .1‐.4). 

Process 
evaluation 
(observati

ons  
and 

interviews
, videos 

and 
photograp
hs, record  

of how 
children 

were 
playing, 
and how 

equipment 
stored and 

use) 

Buišić 
& 

Đorđi
ć 

(2018
) 

QE PE 

N = 100 (45 INT; 55 
CONT) from 4 classes 
in 2 schools in Serbia 

 
Sex F/M (n):  

46/54 
 

Grade:  
3rd 

Name: 
Not reported 

 
Total duration:  

8 weeks (24 lessons) 
 

Frequency:  
Not reported 

 

PE 
as usual 

Personal 
responsibility 

Social responsibility 
Amotivation 

External regulation 
Introjected 
regulation 

Identified regulation 
Intrinsic motivation 

After completing the INT program, 
statistically significant differences were 
detected in all the dependent variables, 
consistently in favor of the INT group 

 
TPSR model produced the largest effects 
in the domain of responsibility and self-

determined motivation among the 

Not 
reported 
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Length:  
45 minutes 

 
Design: 

Researchers-driven 
 

Training Support: 
By researchers 

Social acceptance 
Behavioral conduct 
Classmate support 

students, which points to the validity of its 
implementation in regular PE teaching. 

Chan 
et al. 
(2019

) 

CRCT PE 

N = 276 (147 INT; 129 
CONT) from 5 INT 
classes and 5 CONT 

classes in 3 schools in 
Hongkong 

 
Sex F/M (n):  
Not reported 

 
Mage:  
8.4 

Name:  
A + FMS intervention 

 
Total duration:  

13 weeks 
 

Frequency:  
1-2 time(s) per week 

 
Length:  

45-70 minutes 
 

Design:  
Teachers-driven 

 
Training Support:  
6-hour training by 

researchers 

PE 
as usual 

Perceived teacher 
support 

Enjoyment of PE 

The school-based A+ FMS INT program 
was effective in increasing children’s FMS 

proficiency and perceptions of teacher 
support, but not their perceived 

competence or enjoyment of PE. 

Process 
evolution, 
observatio

n 
checklist, 
survey, 
lesson 
plan, 

assessmen
t record 

sheets and 
a mid-

program 
meeting 

Cocca 
et al. 
(2020

) 

QE PE 

N = 229 (102 INT; 127 
CONT) from 4 schools 

in an urban area in 
Mexico 

 
Sex F/M (n): 104/125 

 
Age: 10-12 

Name:  
Not reported 

 
Total duration:  

1 academic semester 
 

Frequency:  
2 weeks 

 
Length:  

45 minutes 
 

Design:  
Researchers-driven 

 
Training Support: 

By researchers 

PE 
as usual 

Self-esteem 
Psychological 

wellbeing 
Anxiety 
Stress 

Both INT and CONT group reported 
positive psychological conditions  

at pre-test, which did not change after the 
INT. 

 
Participants’ psychological health was 

already excellent at pre-test, as they 
reported very high psychological well-
being and self-esteem at the same time, 

they scored very low in anxiety and stress. 

Not 
reported 

Coolk
ens et 

al. 
(2018

) 

CRCT 
PE, 

PADS 

N = 281 (136 
supervised, 136 

organized,  
9 excluded) from 

 7 supervised recess 
groups in 7 schools 

Name:  
Parkour Unit 

 
Total duration:  

20 weeks 
 

Frequency:  

No 
control 
group; 

two 
different 

conditions 
(supervise

Social behavior 
During supervised recess, girls spent more 

time (4% vs 2%, p= .02) in prosocial 
behavior than boys. 

Observati
on 
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and 7 organized recess 
groups in  

7 schools in Belgium 
 

Sex F/M (n):  
144/137 

 
Age:  
8-10 

1-2 time(s) per week 
 

Length:  
50 minutes PE  

and 20 minutes recess 
option 

 
Design:  

Researchers-driven 
 

Training Support:  
3-hour training by 

researchers 

d recess 
groups 

and 
organized 

recess 
groups) 

Duck 
et al. 
(2020

) 

QE 
PADS, 
FCE 

 

N = 35 (17 INT; 18 
CONT) from 1 INT 
class and 1 CONT 

class in 1 school in a 
rural area in the USA 

 
Sex F/M (n): 

23/12 
 

Age: 9.20±0.41 

Name:  
UNICEF Power Up 
Curriculum Program 

 
Total duration:  

10 weeks 
 

Frequency:  
Not reported 

 
Length:  

Not reported 
 

Design:  
Teachers-driven 

 
Training Support:  
By research team 

Waitlisted 
Prosocial behavior 

(altruism) 

The baseline prosocial behavior score did 
not differ by group at baseline (p= .13) or 

post-intervention (p= .73). 
 

The prosocial scale non-significantly 
decreased slightly from baseline to post-

intervention  
in both the INT and CONT groups. 

 
The INT group decreased from a mean of 

8.1 (SD=2.1) to 7.8 (SD=1.5) post-
intervention (p=.62), while the CONT 
group decreased from 8.9 (SD=1.3) at 

baseline to a mean score of 8.0 (SD=1.9) 
post-intervention (p= .09). 

Not 
reported 

Dunc
an et 
al. 

(2018
) 

CRCT PE 

N = 94 (53 INT; 41 
CONT) from 4 classes 
in 2 schools in central 

England 
 

Sex F/M (n):  
45/49 

 
Age:  
6-7 

Name:  
Integrated 

Neuromuscular Training 
Program 

 
Total duration:  

10 weeks 
 

Frequency:  
1 time per week 

 
Length:  

30-40 minutes 
 

Design:  
Researchers-driven 

 
Training Support: Not 

reported 

2 
stationary 
PE classes 
per week 

Physical self-
efficacy 

A significant group (INT vs. CON) × time 
(pre vs. post) × gender interaction for 

physical self-efficacy revealed increased 
physical self-efficacy pre- to post-INT, 
compared with CON but only for boys  

(p=.001). 
 

For girls, physical self-efficacy was not 
significantly different before vs. after the 
10-week period for INT and CON groups. 

Document
ation 
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Dunc
an et 
al. 

(2009
) 

RCT PABAS 

 

N = 68 (33 INT; 35 
CONT) from 1 school 
in an urban area in the 

UK 
 

Sex F/M (n): 
34/34 

 
Age: 
10-11 

Name:  
Not reported 

 
Total duration:  

6 weeks 
 

Frequency: 
 2 times per week 

 
Length:  

40 minutes 
 

Design:  
Researchers-driven 

 
Training Support: Not 

reported 

Waitlisted 
Body image (body 

esteem) 

The result reported that, when compared 
to the CONT group, participation in 6-

week circuit training significantly 
improved body esteem scores post-INT. 

 
The improvement in body esteem scores 

from pre- to post-INT was greater for girls 
as compared to boys in the INT group. 

Not 
reported 

Elbe 
et al. 
(2017

) 

CRCT 
PE, 

PABAS 

N = 300 (111 INT 
[team sports]; 104 INT 
[individual sports]; 85 

CONT.) from 4 
schools in a rural area 

and 4 schools in an 
urban area in Denmark 

 
Sex F/M (n): 

158/142 
 

Age: 
9.30±0.35 

Name:  
Not reported 

 
Total duration: 

 10 months 
 

Frequency:  
1 time per week 

 
Length:  

90 minutes 
 

Design:  
Researchers-driven 

 
Training Support:  

30-hour training by 
researchers 

PE 
as usual 

Social (team 
cohesion) 

Enjoyment of 
physical activity 

Results reported that enjoyment and 
cohesion (social) measured at the 
beginning of the INT significantly 

predicted fitness improvements achieved 
after 10 months. 

 
No differing developmental effects over 
time could be found in the INT groups 
with regard to cohesion and enjoyment 
when compared to the CONT group. 

 
Enjoyment and cohesion (social) 

significantly decreased in the groups that 
performed individual sports. 

Not 
reported 

Escart
í et al. 
(2010

) 

QE PE 

N = 42 (21 INT; 21 
CONT) from 1 class in 

Spain 
 

Sex F/M (n):  
20/22 

 
Age:  
11-12 

Name:  
TPSR PE program 

 
Total duration: 

 1 academic year 
 

Frequency:  
2 times per week 

 
Length:  

60 minutes 
 

Design:  
Researchers-driven 

 

PE 
as usual 

Self-regulatory 
efficacy 

Social self-efficacy 
Assertive self-

efficacy 

The results reported that the TPSR model 
was an effective teaching instrument that 
helped teachers to structure lessons and 
promote the learning of responsibility. 

 
A significant increase was observed in the 

self-regulatory efficacy of INT group 
participants (ES: large). 

Not 
reported 



 

 

198 

Training Support:  
30-hour training by 

research team 

Fu & 
Burns 
(2018

) 
 

QE PADS 

N = 66 (33 INT; 32 
CONT) from 1 INT 
class and 1 CONT 

class in 1 school in the 
western USA 

 
Sex F/M (n): 

36/30 
 

Mage: 
11.6 

Name: 
Active Video Gaming 

 
Total duration: 

18 weeks 
 

Frequency: 
3 times per week 

 
Length: 

30 minutes 
 

Design: 
Researchers-driven 

 
Training Support: 
By research team 

Three 30-
minute 

time 
windows 

of 
unstructur
ed active 
free play 
per week, 
supervise
d by their 
classroom 

teacher 
and a 

research 
staff 

Motivation 
(perceived 

competence) 
Enjoyment 

Self-efficacy 
Social support 

Task value 
Situational 
motivation 
Outcome 

expectancy 

There were no group × time interactions 
found on any of the motivational 

variables. 
 

There were no statistically significant 
changes in the INT group from pre-test to 

post-test for perceived competence 
(p=.68), 

enjoyment (p=.17), 
self-efficacy (p=.07), 

social support (p=.43), 
task value (p=.37), 

situational motivation (p=.62), 
or outcome expectancy (p=.90). 

Not 
reported 

Goud
as & 
Mago
tsiou 
(2009

) 

QE PE 

 

N = 114 (57 INT; 57 
CONT) from 2 

intervention classes 
and 2 control classes in 

4 schools in Greece 
 

Sex F/M (n): 
55/59 

 
Grade: 6th 

 

Name: 
Cooperative Program 

 
Total Duration: 

4 weeks 
 

Frequency: 
3 times per week 

 
Length:  

45 minutes 
 

Design:  
Teachers-driven 

 
Training Support:  
By research team 

Same 
subject 

matter as 
the INT  

group, but 
with a 

command 
teaching 

style 

Preference for 
group learning 
Preference for 

individual learning 
Discomfort in group 

learning 
Cooperating skills-

self-rating 
Empathy-self-rating 

Quick-
temperedness-self-

rating 
Disruptiveness self-

rating 
Cooperating skills-

peers rating 
Empathy-peers 

rating 
Quick-

temperedness-peers 
rating 

Disruptiveness-
peers rating 

The INT group, developed on the basis of 
specific social skills as learning 

objectives, reported enhanced social skills 
and attitudes toward group work shortly 

after the INT program. 
 

The INT group increased their cooperative 
skills and empathy and decreased their 

quick-temperedness and their tendency to 
disrupt compared to those of a CONT 

group. These findings shown both for self-
reports and for peer assessments. 

 
The INT group increased their preferences 
for working in groups and decreased their 

discomfort with group work. 

Not 
reported 

Griffit
hs & 

Griffit
hs 

(2019
) 

QE PE 

N = 596 (468 INT; 128 
CONT) from 4 schools 
in a local urban area in 

UK 
 

Sex F/M (n):  
Not reported 

Name:  
Not reported 

 
Total duration:  

Phase 1: 10 days; Phase 
2: 5 months 

 

Not 
reported 

Catharsis  
(to reduce stress or 
to get away from 

problems) 
 

Social growth 

Quantitative analysis reported that the INT 
program had no impact on attitudes 

toward social aspects. 
 

Not 
reported 
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Age: 
 7-12 

Frequency:  
1 time per week 

 
Length:  

Not reported 
 

Design:  
Researchers-driven 

 
Training Support:  
1-hour training by 

research team 

 (a chance to meet 
new people) 

 
Social continuation  
(a chance to be with 

friends) 
 

Vertigo (risk with 
speed, change of 

position, and 
location) 

 
Aesthetic 

(involvement in 
beautiful and 

graceful 
movements) 

 
Ascetic (sacrificing 
spare time in order 

to improve by 
means of hard and 

long practices) 

Grilli
ch et 
al. 

(2016
) 

CRCT PADS 

N = 925 (432 INT; 493 
CONT) from 26 

intervention classes 
and 27 control classes 
in 45 schools in urban 

and rural areas in 
Austria 

 
Sex F/M (n): 
Not reported 

 
Age: 
8-9 

Name: 
The intervention Classes 

in Motion 
 

Total duration: 
1.5 academic years 

 
Frequency: 

Not reported 
 

Length: 
Not reported 

 
Design: 

Teachers-driven 
 

Training Support: 
20-hour training and 8-

hour workshop by 
research team 

PE 
as usual 

Emotional and 
social experience at 

school 
Well-being 
Attention 

performance 

There were no statistically significant 
differences between groups for the 

outcome categories: Emotional and social 
experience in school, well-being, and 

attention performance  
(p = 0.22 to 0.78). 

Questionn
aire 

Hassa
ndra 

& 
Goud

as 
(2010

) 

QE PE 

N = 41 (21 INT; 20 
CONT) in Greece 

 
Sex F/M (n): 

19/22 
 

Grade: 

Name: 
Not reported 

 
Total duration: 

16 weeks 
 

Frequency: 

Floor 
hockey 

unit 

Personal 
responsibility 

Social responsibility 
 

Related knowledge 
about responsibility 

Analysis of quantitative measures did not 
show significant differences between 

groups in self-ratings and knowledge of 
responsibility. 

 

Not 
reported 
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5th 1 time per week 
 

Length: 
60 minutes 

 
Design: 

Researchers-driven 
 

Training Support: Not 
reported 

The qualitative results presented that 
students developed more articulated 

perceptions of responsibility. 

Ho et 
al. 

(2017
) 
 

RCT PABAS 

N = 664 (333 INT; 331 
CONT) from 12 

schools in Hongkong 
 

Sex F/M (n):  
386/278 

 
Mage:  
12.3 

Name:  
Positive Youth 

Development-Based 
Sports Mentorship 

Program 
 

Total duration:  
18 weeks 

 
Frequency:  

1 time per week 
 

Length:  
90 minutes 

 
Design: 

 Researchers-driven 
 

Training Support:  
1-day workshop by 

research team 

Exclusive 
access to 
a Web-
based 
health 

education 
game with 

400 
questions 
on healthy 
lifestyle 

during the 
same 

period 

Mental well-being 
Self-efficacy 
Resilience 

Family 
connectedness 

School 
connectedness 

The INT improved students’ mental well-
being (Cohen’s d=0.25; p= .001), self-
efficacy (Cohen’s d=0.22; p=.01), and 

resilience (Cohen’s d=0.19; p=.02). 

Observati
on 

(random 
visiting) 

Huan
g et 
al. 

(2018
) 

RCT PABAS 

N = 54 (24 INT; 30 
CONT) from 2 INT 

schools and 2 CONT 
schools in an urban 

area in the USA 
 

Sex F/M (n):  
19/35 

 
Age:  
9-12 

Name: 
Bicycle Train program 

 
Total duration: 

4-6 weeks 
 

Frequency: 
5 times per week 

 
Length: 

Not reported 
 

Design: 
Researchers-driven 

 
Training Support: 

2–3-hour professional 
riding safety training by 

research team 

Not 
reported 

Child self-efficacy 

The INT group improved in child self-
efficacy of 0.84 standard deviation (95% 
CI [0.37, 1.31]), parent self-efficacy of 
0.46 standard deviation (95% CI [0.05, 

0.86]), and parent outcome expectations of 
0.47 standard deviation (95% CI [0.17, 
0.76]) compared to CONT group from 

Times 1 to 2 (all p<.05). 

Not 
reported 
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Lwin 
& 

Malik 
(2014

) 

RCT PE 

N = 398 from 12 
classes in 3 schools in 

an urban area in 
Singapore 

 
Sex F/M (n):  

165/233 
 

Mage:  
10.2 

Name:  
Wii exergame 

 
Total duration:  

6 weeks 
 

Frequency:  
1 time per week 

 
Length:  

45 minutes 
 

Design:  
Researchers-driven 

 
Training Support: Not 

reported 

PE 
as usual 

Attitudes 
Self-efficacy 

Perceived 
behavioral control 
Subjective norm 

Group norm 

Results reported that when children who 
were exposed to threat-framed messages 
played Wii exergames during PE lessons, 
they indicated more positive, self-efficacy, 

and perceived behavioral control than 
those who underwent regular PE lessons 
and were exposed to the same message. 

 
Among children playing Wii, the threat 
and coping frames had similar effects on 

the degree of message influence on 
physical activity attitudes and beliefs. 

Not 
reported 

Mayo
rga-
Vega 
et al. 
(2012

) 

CRCT PE 

N = 75 (38 INT; 37 
CONT) from 2 

intervention classes 
and 2 control classes in 

1 school in Spain 
 

Sex F/M (n):  
34/41 

 
Mage:  
11.1 

Name:  
Physical activity and 
health intervention 

 
Total duration:  

8 weeks 
 

Frequency: 
 2 times per week 

 
Length:  

50 minutes 
 

Design:  
Researchers-driven 

 
Training Support: Not 

reported 

PE as 
usual 

Global physical 
self-concept 
Self-esteem 

The results reported overall significant 
interaction effect on the Physical Self-

Description Questionnaire scales (p<.05). 

Not 
reported 

Mend
elson 
et al. 
(2010

) 

RCT PADS 

N = 87 (51 INT; 36 
CONT) from 2 

intervention schools 
and 2 control schools 
in an urban area in the 

USA 
 

Sex F/M (n): 
 59/28 

 
Mage: 
 9.7 

Name:  
Holistic Life Foundation 
Mindfulness and Yoga 

Program 
 

Total duration:  
12 weeks 

 
Frequency:  

4 times per week 
 

Length:  
45 minutes 

 
Design:  

Not 
reported 

Positive affect 
Negative affect 

Depression 
Trust in friends 
Communication 

with friends 
Teacher affiliation 

Dissatisfaction with 
teacher 

Involuntary 
engagement 
Rumination 

Intrusive thoughts 
Emotional arousal 
Impulsive action 

The INT group reported significant 
improvements on the overall scale of 

involuntary engagement when compared 
to the CONT group (p<.001). 

 
Significant differences were shown on 

three of the five subscales of this factor, 
including rumination (p<.01), intrusive 
thoughts (p<.05) and emotional arousal 

(p<.01), as well as a trend in the predicted 
direction for impulsive action (p= 0.07) 

and physiologic arousal (p= 0.07). 
 

Not 
reported 
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Researchers-driven 
 

Training Support: Not 
reported 

Physiologic arousal Although other differences were not 
statistically significant, adjusted post-

intervention means indicated  
a pattern consistent with predictions for 
depressive symptoms (7.02 in the INT 
group versus 7.62 in the CONT group) 
and negative effect (28.80 in the INT 

group versus 29.93 in the CONT group). 
 

The groups did not differ significantly 
with respect to changes in positive effect 

or in relationships with peers and teachers, 
but there was a trend for CONT group 
members to report having more trust in 

friends than INT group members (p=.06). 

More
no-

Murci
a & 

Sánch
ez-

Latorr
e 

(2016
) 

QE PE 

N = 145 (94 INT; 54 
CONT) from 4 INT 
groups and 2 CONT 

groups in 2 schools in 
Spain 

 
Sex F/M (n): 

74/71 
 

Age: 
10-12 

Name: Not reported 
 

Total duration:  
16 weeks  

(total 21 sessions) 
 

Frequency:  
2 times per week 

 
Length:  

Not reported 
 

Design:  
Researchers-driven 

 
Training Support:  

12-hour training by 
research team 

PE 
as usual 

Perception of 
autonomy support 

in class 
Psychological 

mediators 
Motivation 

Importance and 
usefulness of 

physical education 
Intention to do 

Physically Active 
Teacher care 

Results indicated that the INT group 
experienced significant increases in 

autonomy, intrinsic motivation, 
importance of PE at pre- and post-

assessment. 

Observati
on 

Olive 
et al. 
(2019

) 

CRCT PE 

N = 821 (445 INT; 376 
CONT) from 13 INT 

schools and 16 CONT 
schools in a local 

urban area in Australia 
 

Sex F/M (n):  
376/445 

 
Age:  

7, 8, & 12 

Name:  
Specialist-taught PE 

intervention 
 

Total duration:  
4 years 

 
Frequency:  

2 times per week 
 

Length:  
50 minutes 

 
Design:  

Researchers-driven 
 

Training Support:  

PE as 
usual 

Body image: 
self-perception, 

others-perceptions, 
physical attributes, 

& appearance 
 

Depression: 
negative mood, 
interpersonal, 
ineffective, & 

anhedonia 
 

Stress: daily 
hassles, relationship 

with parents, 
transition and 
change, school 

Children of the INT group indicated a 
0.71-unit decrease in body dissatisfaction 
compared to a 3.01-unit increase in CONT 

group children (p= .042). 
 

A mean decrease in depressive symptoms 
(ineffectiveness), which was 0.27 units 
more than the CONT group (p= .005). 

 
No significant differences in depression 

and experiences of stress were found 
between the CONT and INT groups. 

Not 
reported 
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By qualified 
professional 
organization 

problem, & family 
dissonance/upheava

l 

Olive 
et al. 
(2020

) 
 

QE PABAS 

N = 29 (17 INT; 12 
CONT) from 1 INT 
school and 1 CONT 

school in an urban area 
in the USA 

 
Sex F/M (n):  

17/12 
 

Age:  
7-12 

Name: 
Physical Activity and 

Learning Program 
 

Total duration: 
4 weeks 

 
Frequency: 

3 times per week 
 

Length: 
60 minutes 

 
Design:  

Teachers-driven 
 

Training support:  
Not reported 

Normal 
programin
g as usual 

Students’ self-
perceptions: social 

and emotional 

The INT group’s SEL scale variables 
reported a higher overall score as opposed 

to the CONT group. 

Observati
on, 

fidelity 
checklist, 
and rubric 

PÉRe
z-

OrdÁ
S 

et al. 
(2020

) 

QE PE 

N = 210 (103 INT; 107 
CONT) from 4 

intervention classes 
and 4 control classes in 

4 schools in Spain 
 

Sex F/M (n):  
110/100 

 
Age: 
10-12 

Name:  
Not reported 

 
Total duration:  

8 months 
 

Frequency:  
2 times per week 

 
Length:  

55 minutes 
 

Design:  
Teacher-driven 

 
Training Support:  

30-hour training by 
research team 

PE as 
usual 

Physical and verbal 
aggression 

 
Social responsibility 

behaviors 

Significant decreases in physical and 
verbal aggression’s total score  

(p=.028) and in verbal aggression (p= 
.003) were shown  

in the lower-middle socioeconomic 
context INT group. 

 
Verbal aggression was significantly 

reduced in girls in the INT group  
(p=.022). 

 
Regarding social responsibility, 

improvements were reported in the INT 
group. 

Bi-weekly 
meetings 

Pesce 
et al. 
(2013

) 

QE PE 

N = 125 (63 INT; 62 
CONT) from 8 INT 
classes in 4 schools 

and 4 CONT classes in 
4 schools in an urban 

area in Italy 
 

Sex F/M (n):  
Not reported 

 
Age:  

Name:  
Not reported 

 
Total duration:  

8 months 
 

Frequency:  
1 time per week 

 
Length:  

60 minutes 

PE 
as usual 

Task orientation 
Ego orientation 

Social self-efficacy 
Perceived physical 

ability 

The results reported that the multi-sports 
approach to PE induced more pronounced 

improvements in aerobic fitness and 
kinesthetic discrimination ability, as well 
as small but significant improvements in 

task orientation, ego orientation and social 
self-efficacy when compared to the CONT 

group. 

Not 
reported 
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10-11  
Design: Researchers-

driven 
 

Training Support: Not 
reported 

Shach
ar et 
al. 

(2016
) 

QE PABAS 

N = 330 from 21 
schools in 

underprivileged 
peripheral 

geographical areas  
in Israel 

 
Sex F/M (n):  

59/271 
 

Grade:  
3rd-6th 

Name:  
Sports intervention 

 
Total duration:  

23 weeks 
 

Frequency:  
5 times per week 

 
Length:  

60 minutes 
 

Design:  
Certified sports trainers-

driven 
 

Training Support: Not 
reported 

No 
control 
group 

Self-control skills 
Positive emotion 
Negative emotion 

Anger 
Hostility 

Physical aggression 
Teacher-rated child 

behavior 

Results of structural equation modeling 
reported that self-control skills gains were 
linked to changes in hostile thoughts, as 

mediated by changes in both positive and 
negative emotions. 

 
Changes in hostile thoughts were linked to 
changes in physical aggression through the 

mediation of changes in anger. 
 

Among girls, changes in self-control skills 
were directly linked to changes in physical 

aggression (with no indirect effect), 
whereas among boys, changes in self-
control skills were indirectly linked to 

changes in physical aggression, through 
changes in positive and negative emotions. 

 

Not 
reported 

Wong 
et al. 
(2016

) 

QE PABAS 

N = 877 (524 INT; 353 
CONT) from 14 INT 

community centers and 
10 CONT community 

centers in an urban 
aera in the USA 

 
Sex F/M (n):  

240/637 
 

Age: 10.2±1 

Name:  
Healthy Kids-Houston 

Program 
 

Total duration:  
18 weeks 

 
Frequency:  

2 times per week 
 

Length:  
90 minutes 

 
Design: 

Researchers-driven 
 

Training Support: Not 
reported 

After 
school 

program 
as usual 

Scholastic 
competence 

Social acceptance 
Athletic 

competence 
Physical appearance 
Behavioral conduct 
Global self-worth in 

children 

Significant improvements (p ≤ .02) were 
indicated in the amount of exercise that a 
child perceived to be required to offset a 
large meal and in several key self-esteem 

scores. 

Not 
reported 

Notes: CI: Confidence Interval; CONT=Control; CRCT=Cluster Randomized Controlled Trial; ES: Effect Size; FCE=Family and Community 
Engagement; FMS=Fundamental Motor Skill; INT=Intervention; PABAS=Physical Activity Before and After School; PADS=Physical Activity During 
School; PE=Physical Education; QE=Quasi Experimental; RCT= Randomized Controlled Trial; SEL=Social and Emotional Learning; SSIS‐RS= 
Social Skills Improvement System Rating Scale; TPSR=Teaching Personal and Social Responsibility. 
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