
Vol.:(0123456789)

Prospects (2021) 50:165–182
https://doi.org/10.1007/s11125-020-09519-5

1 3

CASES/TRENDS

Increasing physical literacy in youth: A two‑week Sport 
for Development program for children aged 6‑10

Marika Warner1 · Jackie Robinson1 · Bryan Heal1 · Jennifer Lloyd2 · 
James Mandigo3 · Bess Lennox4 · Larkin Davenport Huyer5

Accepted: 1 September 2020 / Published online: 2 November 2020 
© The Author(s) 2020

Abstract Regular physical activity significantly improves health outcomes, yet rates 
of childhood physical activity remain alarmingly low.  Physical literacy has been identi-
fied as the foundation for quality physical education, suggesting that sport, education, and 
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public health interventions should seek to increase physical literacy to promote physical 
activity. A two-week day camp program for children aged 6–10 facing barriers to positive 
development, was developed and delivered by a Sport for Development facility in Toronto, 
Canada. Utilizing fundamental movement skills (FMS) as a teaching tool and a pre- and 
post-assessment, the camp aimed to increase physical literacy and promote engagement in 
physical activity. Results indicate a significant increase in FMS (t (44) = 4.37, p < .001) 
as well as improved self-perceptions of physical literacy (t (40) = 14.96, p < .001). The 
largest FMS increases were found in running and balance and the most significant impacts 
were among low baseline performers.

Keywords Physical literacy · Sport for Development · Fundamental movement skills · 
Youth · Physical activity

Building a shared understanding of how to effectively promote lifelong engagement in 
physical activity (PA) through the development of physical literacy (PL) is an important 
aim for the sport, youth service, and education sectors, both in Canada and internation-
ally (Mandigo et  al. 2018). PL has been identified as the foundation of quality physical 
education in UNESCO’s (2015) guidelines for policy makers, and it continues to gain cred-
ibility and momentum as an educational concept and programming objective for PA and 
sport providers and in broader public health interventions (Edwards et al. 2017; Edwards 
et  al. 2018; Mandigo et  al. 2009; O’Brien et  al. 2015; Tremblay et  al. 2018). Previous 
research by Whitehead (2010) has described PL as a multifaceted concept, including a 
range of skills required for an individual to fully realize their experienced PA potential. 
More recently, PL has been defined by the International Physical Literacy Association as 
the motivation, confidence, physical competence, knowledge, and understanding to value 
and take responsibility for engagement in physical activities for life (Tremblay et al. 2018). 
Alternative definitions offer similar conceptualizations, including elements of confidence, 
competence/ability, motivation/desire, and the knowledge/understanding needed to be 
active on an ongoing basis (Longmuir and Tremblay 2016; O’Brien et al. 2015). PL has 
also been conceptualized as a determinant of health, with considerable implications relat-
ing to PA, motor skill outcomes, and social and affective learning processes (Cairney et al. 
2019). The acquisition of fundamental movement skills (FMS) and regular ongoing par-
ticipation in PA are essential components in the lifelong development of PL (Cairney et al. 
2019; Haywood and Getchell 2009; O’Brien et al. 2015; Tompsett et al. 2014).

FMS constitute a bank of movement competencies (Whitehead 2010) that contribute 
to the competence component of PL and are prerequisites to becoming physically literate 
(O’Brien et al. 2015). FMS have been independently associated with a range of positive 
health-related outcomes (Logan et al. 2012). They include a range of basic movement skills 
falling into several domains: running/locomotor; object control or manipulation, including 
upper and lower body; and balance, stability, and body control (Canadian Sport for Life 
2014a; Dudley 2015). With a foundation of FMS, youth may go on to develop more com-
plex and sport-specific movement skills, thus potentially building greater confidence and 
motivation to participate in PA (Canadian Sport for Life 2017; Dudley 2015). Community 
sport and public health interventions designed to increase PL, especially among youth, fre-
quently utilize FMS as a primary teaching tool and intended outcome (Logan et al. 2012; 
O’Brien et al. 2015).



167Increasing physical literacy in youth: A two‑week Sport for…

1 3

Despite the increased focus on PL as a vital outcome, impacting the health and well-
being of all children and youth, childhood PA levels remain alarmingly low in Canada 
and elsewhere (Barnes et al. 2016). In countries that report robust infrastructure such as 
Canada, youth appear to engage in increased sedentary behavior and decreased PA com-
pared to other regions (Mitra et al. 2017; Tremblay et al. 2016). PL may be viewed as an 
enabling, predisposing, and reinforcing factor for PA (Edwards et  al. 2017; Giblin et  al. 
2014; O’Brien et  al. 2015; Tompsett et  al. 2014;), affecting subsequent health outcomes 
related to adiposity, fitness, cardiometabolic health, and social and emotional health (Cair-
ney et al. 2019; Carson et al. 2017; Edwards et al. 2017; Poitras et al. 2016). PA also affects 
educational outcomes related to cognitive performance (Castelli et al. 2014; Donnelly et al. 
2009). Low levels of PL are likely to contribute to and compound the issue of low PA; 
without adequate physical competence, confidence, motivation, and knowledge, children 
and youth are less likely to engage in PA at sufficient levels. The long-term consequences 
of this are significant, as regular PA participation is known to significantly improve physi-
cal and mental health outcomes in childhood, adolescence, and adulthood (Dobbins et al. 
2013; Physical Activity Guidelines Advisory Committee 2008; Rauner et  al. 2013). The 
prominence of physical inactivity among children and youth is similarly associated with a 
variety of negative physical, psychological, and social health indicators and chronic condi-
tions (Coyne et al. 2019a, b).

Based on the current 24-hour movement guidelines for Canadian children and youth, 
children aged 5–17 years require 60 minutes per day of moderate to vigorous physical 
activity (MVPA) (Tremblay, Carson et al. 2016), but on average only 9% accumulate these 
active minutes (Barnes et al. 2016). Increased PL is likely to foster the achievement of this 
benchmark. As levels of PA are known to decline dramatically during adolescence, along-
side an increase in the prevalence of chronic disease risk factors, it is important that a foun-
dational level of PL is achieved prior to adolescence, to facilitate continued participation 
in sport and PA during adolescence and emerging adulthood (Barnes et al. 2016; Dudley 
2015; Tompsett et  al. 2014). Available data indicate that the average PL levels of youth 
in Canada match the low levels of PA reported: the 2018 ParticipACTION report card 
assigned a grade of “D+” for both overall PA and PL, indicating that 21–40% of Canadians 
aged 3–17 meet benchmarks for these indicators (ParticipACTION 2018).

One contextual factor likely to contribute to low PA levels, particularly among youth 
facing barriers, is a lack of access to high-quality programs designed to introduce FMS and 
develop PL. Community sport programs tend to focus on sport-specific skills and game-
play. Curricula and implementation may not adequately address high-priority outcomes, 
including the development of PL. Many community sport programs also present financial 
and other obstacles to participation (Bassett-Gunter et al. 2017; Canadian Heritage 2013; 
CIBC and KidSport 2014; Government of Ontario 2015; Wright et  al. 2017). Sport for 
Development (SFD) has been defined as the intentional use of sport and PA as tools to 
bring about positive change in the lives of people and communities (Sported 2020). SFD 
programs focus on social inclusion and are likely to be more accessible to youth facing bar-
riers, but PL has also not traditionally been viewed as an intended outcome of SFD. SFD 
interventions typically target positive youth outcomes relating to education and/or social-
emotional outcomes (Schulenkorf et al. 2016; Svensson and Woods 2017; Whitley et al. 
2017, 2019c). However, based on the definitions outlined above, PL may be considered as 
both a positive youth development outcome and a life skill that is likely to create long-term 
impacts for individual youth, families, and communities.

Another important factor impacting levels of PA and PL among Canadian children and 
youth, particularly those who face added barriers to positive development, is the ongoing 
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erosion of physical education programming in public school settings (Hobin et al. 2017; 
Trudeau and Shephard 2008). Decreased or otherwise compromised delivery of such pro-
grams disproportionately impacts youth facing challenges such as low socioeconomic sta-
tus (Leblanc et al. 2015), increasing the need for high-quality physical activity programs 
delivered in a community setting (Green et al. 2018).

Among community sport and SFD programs that intentionally design and deliver pro-
grams to address PL, promising and best practices for program development and imple-
mentation have not been thoroughly documented or well communicated within the sector 
(Lyras and Welty Peachy 2011). Useful evidence to guide high-quality program design, 
delivery, and evaluation is more readily available in the sports medicine and physical edu-
cation literature (Barnas and Ball 2019; Belanger et al. 2016; Durden-Myers et al. 2018; 
Edwards et al. 2017; Hennessy et al. 2018). A communication gap between researchers and 
practitioners creates an obstacle to the delivery of evidence-based programming. The staff 
teams of program delivery organizations do not typically include researchers or evaluators, 
and there is a lack of rigorous measurement in the program delivery setting to determine 
and define the impact of programs on PL and related outcomes (Whitley et al. 2019a). In 
some cases, evidence-based curricula that could be utilized as a sectoral best practice is 
seen as private or proprietary material and is not shared freely and publicly within the sec-
tor (Whitley et al. 2019a, 2019b).

This paper presents initial evidence that an intentionally designed two-week SFD day 
camp program successfully increased PL among youth facing barriers in a North American 
urban context, and explores the methodology used to teach and evaluate PL at a commu-
nity-based SFD facility.

Physical literacy policy and intervention overview

Evidence supports school-based physical education (PE) as an opportune window for the 
promotion and development of PL (Dudley 2015; O’Brien et al. 2015). An appropriate PE 
curriculum has the potential to engage students in PA while also preparing them to apply 
PL beyond the school setting (Ennis 2015). However, PE programs alone do not provide 
adequate MVPA to meet recommended guidelines and, in fact, make only a small contri-
bution to helping children achieve these benchmarks (Castelli et al. 2014; Johnstone et al. 
2019). Additionally, the current political climate in Ontario (Canada) and elsewhere has 
led to the erosion of PE programs: staffing has decreased, fewer hours are dedicated to 
PE, and some elementary schools have completely cancelled PE programs (Draaisma and 
Brown 2018; McGinn 2016). This climate challenges community sport and SFD providers 
to offer programs in the after-school hours, to fill this gap and provide extended, expanded, 
and enhanced opportunities for youth PA (Beets et al. 2016).

Evidence suggests that before- or after-school programs, provided in community set-
tings with a caring and empowering climate, may also serve as logical and impactful 
points of intervention to provide increased opportunities for PA participation and the 
development of PL (Castelli et  al. 2014; Edwards et  al. 2018; Johnstone et  al. 2019). 
Pedagogical strategies and program practices recommended for these contexts include 
maximizing MVPA, making connections to the community, using program activities to 
refine motor competencies, and encouraging interest-based engagement in PA (Castelli 
et al. 2014).
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Scientific evidence demonstrating the efficacy of PL interventions is limited (Giblin 
et  al. 2014; Johnstone et  al. 2019; Shearer et  al. 2018), although significant improve-
ments in FMS have resulted from motor skill program interventions with young children 
(Logan et  al. 2012). A proposed model for PL policy stresses that the promotion and 
development of FMS should not occur at the expense of broader lifelong PA pursuits 
and opportunities, and that particularly for youth, the development of movement skills 
should be broad and diverse (Dudley et al. 2017). Practically, this suggests implement-
ing programs that include content relating to a variety of sports, games, and physical 
activities. The flexible application of physical skills to a variety of functional contexts 
outside of the gymnasium should also be a program feature. These approaches will help 
to foster the enjoyment of PA, an underlying component of PL (Ennis 2015). Inconsist-
encies in the definition and operationalization of PL have also negatively impacted clar-
ity in intervention design. It is recommended that programming organizations adopt a 
clear operational definition of PL, appropriate to their context, to provide a basis for the 
design of program curriculum and evaluation (Edwards et al. 2018; Shearer et al. 2018).

The development and adoption of integrated and philosophically aligned approaches 
to assessing PL, along with the use of formative assessment strategies which use assess-
ment to inform learning approaches, are recommended in the evaluation of PL programs 
(Edwards et al. 2018; Shearer et al. 2018; Tompsett et al. 2014). PL assessments should 
test the self-regulated execution of gross motor coordination in a range of tasks to measure 
individuals’ strengths and weaknesses, including specific evidence of skill progression to 
track development over time (Giblin et al. 2014). While the adoption of quantitative assess-
ments of PL may help coaches identify areas for improvement, plan interventions tailored 
to groups and individuals, and track progress over time (Edwards et al. 2018), there is a 
documented lack of robust empirical tools to assess the physical competence component of 
PL (Longmuir and Tremblay 2016). Requirements for time, space, and equipment; a clini-
cal or deficit-oriented approach; and tester bias have been identified as significant issues 
impacting the utility of existing physical competence assessments (Giblin et  al. 2014; 
Longmuir and Tremblay 2016).

Sport for development and physical literacy

SFD programs focusing on health-related outcomes, including PL, generally fall into one 
of two categories: sport plus or plus sport (LeCrom et al. 2019). Sport plus programs pri-
oritize sport as a tool and context for learning and development. In contract, plus sport pro-
grams primarily focus on a social or health issue and utilize sport as one means to achieve 
youth development outcomes. As the strategic use of sport may address a range of issues, 
health-related and otherwise, both approaches may be applicable for health-focused SFD 
programming, including programs designed to increase PL (LeCrom et  al. 2019). How-
ever, the evidence supporting the ability of sport to promote health outcomes primarily 
addresses sport participation generally, not the strategic application of sport in the SFD 
setting.

The ability of a sport program to positively impact health outcomes is context-depend-
ent (LeCrom et al. 2019). Specifically, to support youth’s journey to achieve PL, a program 
setting must engage them personally, socially, and physically (Dudley 2015). The personal 
and social attributes of movement described by Hellison (2003) include several positive 
youth development outcomes typically associated with SFD programs, including peaceful 
conflict resolution, inclusion, the courage to persist, self-motivation, leadership, and inner 
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strength. These components of social responsibility are described as potential benefits that 
may be achieved through intentional PA, so they create a theoretical path connecting a 
movement-rich PL program to SFD outcomes. The SFD approach also supports improved 
health outcomes by facilitating increased access to sport opportunities for youth facing bar-
riers (LeCrom et al. 2019).

Previous evidence recommends a strategic and specific focus for SFD programs that 
intend to document a positive impact on health outcomes (LeCrom et al. 2019). Additional 
best practices for SFD programs that address health outcomes include the presence of car-
ing and nurturing leaders, coaching or mentoring by peers, well-trained staff and volun-
teers, organizational consensus regarding the organization’s goals and model of develop-
ment, interactive games that support health promotion objectives, and parental/community 
support (LeCrom et al. 2019).

Gaps in the literature

To date, research attempting to measure PL is scarce (Edwards et al. 2018) particularly in 
community sport and SFD settings, and the connection between SFD and health-related 
outcomes including PL is an under-researched phenomenon (Whitley et al. 2017, 2019c). 
In published studies measuring PL quantitatively, quality of movement has not often been 
assessed (Edwards et al. 2018). Although much effort has been made to create and validate 
tools for measuring PL in children (Edwards et al. 2018; Giblin et al. 2014; Lodewyk and 
Mandigo 2017; Mandigo et al. 2018), little exploration of what measures or assessments 
are most appropriate for various age groups and settings has been documented (Edwards 
et al. 2018; Longmuir and Tremblay 2016). There is also a documented need to develop 
more creative approaches to measure PL through non-conventional methods (Edwards 
et al. 2018).

Methods

Participants

Participants consisted of children aged 6–10 years. All participants were members of 
MLSE (Maple Leaf Sport and Entertainment) LaunchPad, a SFD facility for youth fac-
ing barriers aged 6–29. Youth facing barriers are defined by MLSE LaunchPad as youth 
who may require greater supports and services to reach their full potential. In the con-
text of downtown Toronto, Canada, this definition includes racialized youth, Indigenous 
youth, low-income youth, youth with disabilities, homeless or under-housed youth, youth 
in care or leaving care, 2SLGBTQ youth, newcomer youth, and youth in conflict with the 
law. No formal process is used at MLSE LaunchPad to ensure that youth accessing their 
programs and services meet these criteria, and no youth are excluded from participation 
based on these criteria. However, the neighborhood demographics and outreach strategies 
have to date resulted in program participation primarily by youth who meet the criteria 
described. Demographic data collected from youth members at MLSE LaunchPad indi-
cate that of ~9000 members, 88.67% identify as racialized youth, with the most significant 
representation among Black youth at 33.83%. 76.76% of youth report an annual household 
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income less than $30,000, below the low-income cut-off for a family of 3 in the province of 
Ontario. Participant demographics for the current study are detailed below in Results.

Recruitment

We recruited youth on day 1 of the program. Upon checking into the facility, we 
approached parents/guardians and youth, and explained the purpose and procedures of the 
study, provided written information, and offered parents/guardians the opportunity to pro-
vide their informed consent through a written form. Then, we offered youth the opportu-
nity to provide informed assent by signing a separate form. Both informed consent by the 
parent/guardian and informed assent by the youth were requirements of participation in the 
study. The Community Research Ethics Office approved all procedures.

Intervention

MLSE LaunchPad developed the intervention in 2019. The intervention was delivered at 
MLSE LaunchPad, a large SFD facility located in downtown Toronto, Canada, that offers 
free programming to youth facing barriers to positive development, aged 6–29. All pro-
grams and services align with MLSE LaunchPad’s Theory of Change, included below as 
Figure 1. The facility is a newly renovated ~42,000 square foot space that includes three 
sport courts, a multi-purpose atrium, three classrooms, a rock-climbing wall, and an indus-
trial kitchen. The facility offers a supportive, welcoming, and inclusive environment and 
provides a variety of wraparound services to meet the needs of members, including mental 
health counseling, academic supports, nutrition programs, and access to youth mentors.

The concept of PL was foundational to the intervention. PL was operationally defined 
as having the motivation, confidence, competence, and knowledge to be physically active 
for life (Tremblay et al. 2018). The development of both FMS and enjoyment of PA were 
considered key to achieving gains in PL. The 2-week day camp program was specifically 
developed to promote PL among youth aged 6–10 who face a variety of barriers to posi-
tive development, including racialized youth, newcomer youth, and low-income youth. The 
program used FMS activities, sport-specific activities (including gameplay and featuring 

Figure 1  MLSE LaunchPad’s theory of change
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both individual and team sports), games of low organization, and low-to-no-cost PA-based 
field trips— for example, to the local playground— to develop PL. The program consisted 
of 9 full days of programming, as the facility was closed for one day during the 2-week 
period to observe a national holiday. On days 1 and 9, youth participated in a ‘carnival-
style’ FMS assessment to assess the performance of 13 FMS. They also completed a self-
report PL survey on days 1 and 9 as part of the assessment. The outcome measures and 
data collection procedures are fully described below under Measurement Tools and Data 
Collection.

Programming began at 8:30 AM with 30 minutes of supervised free play; basketballs 
and nets, soccer balls and nets, and ball hockey equipment were provided. Staff participated 
in free play alongside youth and encouraged but did not lead or structure the activity. After 
a brief sedentary session from ~9:00–9:15 AM to introduce the plan for the day and review 
group rules, youth participated in ~1 hour of structured PA, followed by a mid-morning 
snack at ~10:15 AM. Morning activities included a rotation of games of low organization 
with new games introduced each day, and sport-specific skill development including rock 
climbing, basketball, rugby, European handball, dance, soccer, and volleyball. Following 
the morning snack break, youth participated in ~90 minutes of active play in small groups, 
including a variety of games of low organization incorporating FMS. Lunch was served 
from ~12:30–1:15 PM, followed by a brief sedentary session to introduce the next series 
of activities. From ~1:30–3:30 PM (with a 15-minute afternoon snack break at ~2:45 PM), 
youth engaged in a series of rotational activities in small groups that included games of low 
organization, activities focusing on specific domains of FMS such as balance, physically 
active team-building activities such as a blindfolded obstacle course, and sport-specific 
activities (skills, drills, and gameplay), including badminton, basketball, soccer, dance, and 
ball hockey. The final session of the day, from 3:30–4:00 PM incorporated FMS into a 
large-group structured activity such as FMS tag or FMS dance, and each day concluded 
with a group cheer. Throughout the day, brief periods of sedentary activity were incorpo-
rated to provide an appropriate balance of activity levels, reflecting the 24-hour movement 
guidelines for Canadian children and youth (Tremblay, Carson et al. 2016).

The camp included three field trips, one each to an aquarium, a museum featuring a 
sport-related exhibit, and a neighborhood playground. A combination of active transporta-
tion (walking), paid transportation (chartered bus), and public transit (subway) was incor-
porated to transport participants to and from field trip locations. Throughout the 9-day 
camp, a total of 7 sedentary activity sessions were included, outside of brief periods used 
to introduce upcoming activities each morning and following the lunch break. They were 
a craft activity, a nature activity, an activity relating to healthy eating and environmental 
sustainability, 2 STEM (Science, Technology, Engineering, and Math) activities, and two 
teambuilding activities. Each of these sedentary activities had a duration of ~45–60 min-
utes. Off-court activities focused on overall wellbeing and fun. Overall, youth engaged in 
~200–285 minutes of physical activity each day.

The design and delivery of the intervention were intentionally aligned with a clear 
operational definition of PL: having the motivation, confidence, competence, and knowl-
edge to be physically active for life (Tremblay et  al. 2018). Key program characteristics 
reflective of this chosen definition included a variety of interest-based activity options and 
opportunities for choice and autonomy to enhance motivation; developmentally-appropri-
ate progressions, a focus on positive peer and adult relationships, and a welcoming and 
inclusive program environment to foster confidence; a mastery-oriented approach to both 
FMS and sport-specific skills to develop competence; and discussions and debriefs con-
nected to sport activities to help build sport-related knowledge (Cale and Harris 2018; Liu 



173Increasing physical literacy in youth: A two‑week Sport for…

1 3

et al. 2017). The evidence-based SFD curriculum consisted of various activities and posi-
tive development opportunities, which emphasized physical literacy while supporting the 
overall development of youth facing barriers aged 6–10 (Bopp and Roetert, 2018).

30 on-duty staff were required. Staff included a combination of 20 “Leaders in Train-
ing” (youth aged 14–18 participating in a paid summer employment program) and ten per-
manent part-time or full-time staff. Staff credentials included a variety of nationally rec-
ognized coaching certifications. Staff were primarily hired from the local community and 
were reflective of participant demographics.

Measurement tools and data collection

The LaunchPad Fundamental Movement Skills Assessment was used to provide an 
observed rating of the competence component of PL. This assessment was created by 
MLSE LaunchPad and has been utilized in regular year-round programming since Sep-
tember 2018, and it is currently undergoing validation. The assessment draws from the 
PLAYfun tool developed by Sport for Life (2014a), with several modifications to increase 
feasibility and utility in a SFD setting. Each of the 13 FMS were used by participants in the 
performance of intervention activities, but not specifically taught, coached, or drilled. The 
assessment evaluates performance on 13 FMS falling into five domains, detailed below in 
Table 4. Each skill is divided into five aspects of performance, and each aspect is rated on a 
scale of 1 (developing) to 4 (proficient), with a total possible score of 20 for each skill. The 
assessment was administered by program staff, with two staff assigned to each skill station. 
We provided a structured training session on assessment procedures, and we assigned the 
same raters to each skill station in pre- and post-program assessments, to increase consist-
ency. We conducted the assessment in a unique “carnival-style” format, with skill stations 
distributed around the periphery of a large gymnasium. Participants received a “passport” 
with instructions to visit each station in any order. Participants then circulated the room to 
complete each skill. Raters used tablet devices to record scores, with scoring rubrics and 
rating criteria easily referenced on the screen. An additional station was used to collect 
participant responses to a modified version of the PLAYself Physical Activity Assessment 
for Youth (Canadian Sport for Life 2014b). This 18-question self-report survey is an evalu-
ation used to determine a youth’s perception of their physical literacy. Modifications to the 
original tool, made in consultation with the tool’s authors, included deletion of 2 subscales 
(a total of 4 questions) relating to the relative ranking of various types of literacies (lit-
eracy, numeracy, and physical literacy) and fitness level. The survey was completed using 
a tablet device, with staff assistance for all youth aged 6–7 and any older youth requiring 
assistance.

Data analysis

Statistical analyses were completed using R 3.6.0 (R Core Team 2018). Participants who 
completed all 13 FMS and the PLAYself survey at both baseline and post-program were 
included in the analysis. The five components of each FMS were summed to create a score 
out of 20 for each of the 13 skills. Skills were summed to create the five domain scores, 
and these domain scores were summed to create a total FMS score for each participant. 
PLAYself responses were summed into an environmental subscale and a physical literacy 
self-perception subscale, using published guidelines (Sport for Life 2014b). An identical 
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process was followed for both baseline and post-program data to create skill and domain 
scores and overall totals for both FMS and PLAYself.

Paired samples t-tests were conducted to compare the baseline FMS total scores, FMS 
domain scores, and PLAYself subscale scores to post-program scores. Two-way repeated-
measures analyses of variance (ANOVAs) were conducted to examine the impact of both 
age and gender on the change in FMS total scores, FMS domain scores, and PLAYself 
subscale scores. Bivariate correlations were conducted on the FMS total scores and PLAY-
self subscale scores to assess the relationship between observed physical competency and 
participants’ self-perceptions of PL.

Participants at the  25th and  75th percentiles at baseline were grouped as low and high 
performers, respectively. Non-parametric Wilcoxon Signed-Rank tests were conducted on 
FMS total scores and FMS domain scores for both low and high performers, to assess the 
impact of the 2-week program on participants with the lowest and highest observed physi-
cal competency at baseline.

Results

Forty-five participants (23 boys and 22 girls) ranging in age from 6 to 10 years old com-
pleted both baseline and post-program assessments. Participant demographics are reported 
in Table 1. Attendance data suggests that a two-week intervention is feasible. On average, 
participants attended 8.02 days of the nine-day intervention. Eight participants missed two 
days or more, and only one missed more than four days. The study had a research consent 
and participation rate of 77%, which compares favorably to other similar studies (Johnstone 
et al. 2019; Aspen Institute 2015).

The mean total FMS score with a breakdown of skill domain mean scores is described 
in Table 2. Paired samples t-tests showed a significant increase in mean total FMS score 
from baseline (M = 162.16, SD = 26.08) to post-program (M = 175.91, SD = 28.06), t (44) 
= 4.37, p < .001. On average, the total FMS score increased 13.76 points (SD = 21.12), 
with 35 participants having a positive change score from baseline to post-program. There 
was no significant effect of age or gender on the change in total FMS score.

Mean scores for four of the five skill domains increased significantly from baseline to 
post-program. The Running (Δ M = 2.71, SD = 4.94, t (43) = 3.63, p = .001) and Balance 
(Δ M = 2.54, SD = 4.19, t (36) = 3.69, p = .001) domains had large increases, whereas 
Upper Body Object Control (Δ M = 2.82, SD = 8.89, t (44) = 2.13, p <.05) and Lower 

Table 1  Demographics Characteristic N %

Age (M = 7.93)
6 7 16%
7 13 30%
8 8 18%
9 8 18%
10 8 18%

Gender Male 23 50%
Female 21 49%
Unspecified 1 1%
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Body Object Control (Δ M = 2.82, SD = 7.72, t (44) = 2.45, p < .05) had more mod-
est increases. These improvements are characterized by a greater frequency of participants 
rated as “Competent” or “Proficient” post-program, compared to baseline (see Table  3). 
There was a significant effect of gender on the mean change in Balance scores, F (2, 34) = 
3.517, p = .041. The impact of camp programming on Balance competency was greater in 
boys (Δ M = 3.58, SD = 3.76) than in girls (Δ M = 1.59, SD = 4.53). Boys also improved 
significantly in Running (p < .01), Lower Body Object Control (p < .01), and Balance (p 
< .01), with Locomotor and Upper Body Object control increasing non-significantly. By 
comparison, girls showed non-significant increases in each of the five skill domains. There 
was no significant effect of age on mean change scores for any of the five skill domains, 
nor was there a significant interaction between age and gender on mean change scores.

Table 2  FMS individual skills and domains

Domain Skill Δ M SD t P

Running 2.71 4.94 3.63 .001
Run there and back 1.109 2.67 2.82 .007
Run, jump, land .500 2.20 1.54 .13

Locomotor 3.07 10.31 1.99 .052
Crossover .068 2.62 .17 .864
Hop − .565 5.46 .70 .486
Skip 1.644 3.88 2.84 .007
Jump 1.907 2.51 4.99 <.001

Upper body object control 2.82 8.89 2.13 .039
Overhand throw .783 4.39 1.21 .233
One-handed catch .532 4.94 .74 .464
Hand dribble .750 2.93 1.70 .096
Strike with stick .578 3.44 1.13 .266

Lower body object control 2.82 7.72 2.45 .018
Kick ball 1.978 5.70 2.33 .024
Foot dribble .682 2.81 1.61 .115

Balance 2.462 4.12 3.74 .001
Balance walk 2.462 4.12 3.74 .001

Total 13.76 21.12 4.37 <.001

Table 3  Frequency of competence in FMS domains

Domain Developing Emerging Competent Proficient

Pre Post Pre Post Pre Post Pre Post

Running 4% 0% 13% 4% 76% 96% 7% 0%
Locomotor 0% 0% 9% 9% 78% 67% 13% 24%
Upper body object control 0% 0% 11% 9% 71% 53% 18% 34%
Lower body object control 4% 0% 16% 27% 58% 31% 22% 42%
Balance 13% 5% 13% 2% 38% 22% 36% 71%
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Paired samples t-tests showed a significant increase in total PLAYself scores from base-
line (M = 1295.85, SD = 270.78) to post-program (M = 1721.66, SD = 325.83), t (40) 
= 14.96, p < .001. Total PLAYself scores increased 425.80 points (SD = 182.27) from 
baseline to post-program. In particular, self-perceptions of physical competence (PLAYself 
subscale 2) increased significantly throughout the program, t (40) = 9.87, p <.001, while 
the environmental subscale (PLAYself subscale 1) increased non-significantly. The overall 
PLAYself score, with a breakdown by subscale, is described in Table 4. Bivariate correla-
tions showed a significant relationship at baseline between PLAYself subscale 2 and total 
FMS scores, r = .303, p < .05, but no significant relationship post-program, r = .212, p > 
.05. No significant relationship was seen between PLAYself subscale one and total FMS 
score at either baseline or post-program. There was no significant effect of age or gender 
on PLAYself scores.

Low performers at baseline were primarily 6- and 7-year-olds and scored low across 
skill domains. High performers at baseline were primarily 10-year-olds and showed high 
competence in each of the skill domains. Wilcoxon Signed-Rank tests showed a significant 
impact of the program on total FMS score for low baseline performers (n = 11, p = .013), 
whereas high performers had an increase approaching significance in total FMS scores (n 
= 11, p = .075). The program had a greater impact on participants with lower baseline 
scores and had more marginal impacts on participants with greater physical literacy at the 
start of the program.

Discussion

In this study we explored whether the PL levels of youth facing barriers, aged 6–10, could 
be increased through the implementation of a 2-week day camp-style program. Our results 
suggest that the program was able to improve participants’ overall FMS as well as their 
self-perceptions of PL relating to competence, confidence, motivation, and knowledge. 
These outcomes provide initial evidence that this program is a viable intervention for 
increasing multiple domains of PL and achieving significant increases in overall PL. The 
impact was somewhat more substantial among boys, suggesting that the coed camp-style 
intervention may impact boys and girls differently. The gender-based variation in outcomes 
warrants further exploration, as the relationship between gender, sport setting, physical lit-
eracy, and physical literacy-related interventions has not been explored in depth (Coyne 
et al. 2019a, b; MacDonald et al. 2018; Mandigo et al. 2008; Zarrett et al. 2019).

The measurement framework applied in the context of this study enabled the practition-
ers to establish meaningful and measurable changes in PL as operationally defined in the 

Table 4  PLAYself subscales

Subscale Δ M SD t p Correlations

Baseline total 
FMS

Post total FMS

r P r p

1. Environment 8.54 92.97 .588 <.05 .298 > .05 .172 > .05
2. Self-perception of 

physical competence
374.40 248.73 9.871 <.001 .562 < .01 .564 < .01
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program pedagogy. The design of the measurement framework recognized the coexisting 
distinction and overlap between FMS and PL and the importance of delineating changes 
relating to both constructs. The unique carnival-style FMS assessment overcame the limita-
tion of previous studies where demonstration-based movement assessments proved overly 
time- and resource-intensive; this tactic eliminated the perceived burden of a rigorous FMS 
assessment among both staff and youth, by shaping this component into a fun and engaging 
program activity.

It is likely that the outcomes were influenced by several intentional program features 
associated with positive health outcomes in SFD. A high staff-to-youth ratio with well-
trained, caring leaders ensured a consistent presence of nurturing adults (Petitpas et  al. 
2008; Zarrett et al. 2019). The inclusion of “Leaders in Training” as part of the staff team 
provided an element of peer mentoring to youth participants, who saw themselves reflected 
in the demographics of these staff (Hoekman et al. 2019; Zarrett et al. 2019). Interactive 
games developed specifically for this intervention supported the health-related objective of 
increasing PL, by encouraging the development and creative use of FMS (Mandigo et al. 
2018). Essential to the intervention’s success was a clear organizational consensus regard-
ing the organization’s goals and model of development, including an operational defini-
tion of PL that closely informed the program activities and evaluation framework (LeCrom 
et al. 2019; Svensson and Hambrick 2016). This stated model of development includes a 
diverse multi-sport approach for youth aged 6–10 that is likely to foster enjoyment of PA 
alongside the development of PL (Mandigo et al. 2018).

Limitations

The measurement framework did not consider rules, tactics, and strategies of movement, 
which has been proposed as a core element of observed PL (Dudley et  al. 2017). The 
pragmatic, practical approach to measurement applied may also have disproportionately 
focused on physical and motor competence (Edwards et al. 2018). The sample was rela-
tively small, and the study utilized quantitative methods only. Finally, while overall PA 
was quantified in minutes, an assessment was not conducted to determine the intensity of 
activity.

Conclusions and implications

An intentionally designed two-week SFD day camp program successfully increased PL among 
youth facing barriers in a North American urban context. In light of the positive findings of 
this pilot study, next steps for the authors include a comparison to other delivery models, such 
as weekly after-school or weekend programs, to examine dosage implications; long-term fol-
low-up with participants to explore the program’s impact on continued sport participation and 
future PA levels; and the integration of wearables into the program evaluation framework to 
interrogate the relationship between the intensity of PA and PL outcomes.
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