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Article Information ABSTRACT

History: Objectives: It is well established that physical activity levels decline during adolescence. To address
Received: May 5, 2018 this problem, a program called the Y Kids Academy was developed to improve young adolescents’
Accepted: June 39 2018 knowledge of healthy lifestyles. The primary goal was to evaluate whether the program would attract
Publishea' June 27’ 2018 participants with both high and low levels of physical literacy and to evaluate whether baseline knowl-

edge scores were associated with physical literacy knowledge. The secondary goals were to determine
whether baseline knowledge scores would increase after Y Kids Academy participation or were associ-

IE(Zywot(ds: ated with a standardized assessment of physical literacy knowledge.

ucation

Exercise training Methods: Parent perceptions of their adolescent’s healthy living behaviours were measured to assess
Healthy eating the impact of Y Kids Academy participation on the family. The Canadian Assessment of Physical Literacy
Knowledge (CAPL) was completed pre-Academy to measure participants’ physical literacy. Participants and parents

also completed questionnaires pre- and post-Academy to assess change in healthy living knowledge
and perception of the child’s healthy living behaviours, respectively. 163 children (mean age of 11.1 +
0.8) consented to participate (73 female, 45%).

Physical literacy

Results: The mean total CAPL score of participants was not significantly different (p=.07) from the mean
total CAPL score measured among 3000 Canadian children. The largest proportion of participants
(53.3%) were categorized as progressing, similar to the Canadian population (53.2%). Knowledge scores
for the Y Kids Academy evaluation were significantly associated with physical literacy knowledge (r =
0.40, p < 0.001). Mean knowledge scores increased significantly (p<0.001) from pre-Academy (10.4 +
5.4) to post-academy (12.746.5). There was no change in parent reported healthy living behaviours
(p=0.41).

Conclusions: The Y Kids Academy program was successful at attracting youth with lower physical liter-

acy in a proportion similar to the Canadian population. These findings support the suitability of the Y
Kids Academy for improving and evaluating knowledge of healthy living in young adolescents.

INTRODUCTION as it is strongly related to an increased risk of obesity2, as
well as several non-communicable diseases, such as cardi-
Physical inactivity is a global health crisis of the 21st century.  ovascular disease, type 2 diabetes, osteoporosis, and certain
The World Health Organization reports that each year phys-  types of cancer [3]. Physical inactivity has also been associ-
ical inactivity will cost the lives of approximately 3.2 million  ated with the development of mental health disorders [4],
people worldwide [1], making it the fourth leading cause of  as well as decreased emotional well-being [5] and reduced
mortality [2]. Physical inactivity also increases morbidity,  quality of life [6]. Although most of the ill effects related to
physical inactivity manifest in adulthood, the development
of these problems begins much earlier. Adolescence is when
*Correspondence: Patricia E. Longmuir. Children’s Hospital of Eastern Ontario individuals establish many of their lifestyle choices, and as
Research Institute, Room RI#1-214, Ottawa, Ontario, K1H 8L1 Canada such interventions addressing physical inactivity should tar-
E-mail address: plongmuir@cheo.on.ca get adolescence for establishing healthy lifestyle habits.
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Physical literacy is defined as the motivation, confidence,
physical competence, knowledge and understanding to
value and engage in physical activity (PA) throughout life
[7]. Thus, physical literacy provides the build blocks for a
healthy, active lifestyle. Canadian Physical Activity Guide-
lines recommend children and youth accumulate 60 minutes
of moderate-to-vigorous PA per day when averaged across a
week [8]. Despite the health risks associated with physical
inactivity, currently only 1/3 of healthy Canadian children
meet these guidelines [9]. Recent evidence has shown that
PA levels begin to decline at 7 years of age [10], with the
decline continuing throughout childhood and adolescence.
Of particular concern, this decline becomes even more rapid
and pronounced during adolescence [11]. In Canada, 48%
of children 5 to 11 meet the PA guideline, but this propor-
tion decreases to 24% among adolescents 12 to 17 years of
age [9]. Physical inactivity in childhood and adolescence
has been associated with obesity [12], decreased self-esteem
[13], and delayed motor skill development [14]. PA behav-
iour in youth has also been shown to track into adulthood
[15]. Thus, the lack of PA in youth will have immediate and
long-term health effects (e.g., high blood pressure, obesity,
metabolic syndrome, and poor bone density) [16].

To address the decrease in PA during adolescence, the
YMCA-YWCA of the National Capital Region developed a
program called the Y Kids Academy. The program targeted
youth in grade 6, primarily 11 to 12 years of age. The Y Kids
Academy was designed to improve PA and healthy lifestyle
knowledge and enable participants to safely engage in fit-
ness training. Conditioning equipment at YMCA-YWCA
facilities is typically restricted to adolescents and adults. It
was hypothesized that enabling access to the conditioning
areas for personal training would be perceived as an incen-
tive as by the pre-adolescent youth participants. Youth who
successfully complete the Y Kids Academy receive a com-
plimentary 1-year membership to all YMCA-YWCA of the
National Capital Region facilities.

The primary goal of this study was two-fold. First, we
sought to evaluate whether the program would successfully
attract participants with lower levels of physical literacy. Sec-
ond, we sought to identify whether the Y Kids Academy Stu-
dent Questionnaire accurately reflected the physical literacy
knowledge of participants (i.e., validity of the questionnaire
developed for the Y Kids Academy). The secondary aims of
this study were to assess whether participation in the Y Kids
Academy program would increase the healthy living knowl-
edge of youth participants, change parent perceptions of the
participant’s healthy living behaviours or change the family
environment to support healthier lifestyles. We hypothe-
sized that the complimentary membership would preferen-
tially attract adolescents who were already active and that
the questionnaire would accurately reflect the physical lit-
eracy knowledge of the participants. Furthermore, we hy-
pothesized that participation in the program would increase
healthy living knowledge among participants, improve par-
ent perceptions of their child’s physical activity behaviours
and impact the family environment and healthy living prac-

tices.
METHODS AND MATERIALS

The cross-sectional research protocol to evaluate the Y Kids
Academy was approved by the Research Ethics Board at the
Children’s Hospital of Eastern Ontario (CHEO IRB/REB
#13/203X). Data collection occurred from 2014-2015 in
conjunction with Y Kids Academy program offerings. Writ-
ten parent informed consent and youth verbal assent were
required for study participation. The evaluation of the Y Kids
Academy included two assessment sessions, before and after
the youth attended the Y Kids Academy. Before attending
the Y Kids Academy, participants completed a standardized
assessment of physical literacy and a questionnaire assessing
their knowledge of healthy living. Parents were also given a
questionnaire to assess their perceptions of their children’s
PA and healthy living behaviours. After the completion of
Y Kids Academy participation, the same youth and parent
questionnaires were completed. The first and second assess-
ments were either within the same week or one month apart,
depending on whether the child was enrolled in a summer
camp or community format, respectively.

Y Kids Academy Program Overview

The Y Kids Academy (http://www.ymcaywca.ca/Children/
healthfitness/kidsacademy) was designed to enhance knowl-
edge and understanding of PA and healthy living among
youth. It was created in response to the 2013 Active Healthy
Kids Canada Report, which indicated that only 7% of chil-
dren 5 to 11 years of age and 4% of youth 12 to 17 years
of age were achieving the guidelines at that time, which
recommended 60 minutes of moderate-to-vigorous PA be
performed every day (in contrast to the current recommen-
dations of an average of 60 minutes per day) [17]. Specific
objectives of the program included the development of con-
fidence and competence for cardiovascular, muscular and
flexibility activities, the generation of more positive attitudes
and behaviours for healthy living, and the removal of barri-
ers for young adolescent participation in exercise programs
and access to facilities while exposing families to the YM-
CA-YWCA and its programming.

The program was initially offered in 2014 and 2015 as
an after school, evening or weekend class (i.e., community
format) at four YMCA-YWCA centres across the National
Capital Region (pseudonyms used in this report for these
locations are Russel, Timothy, Ranger, and Camble). The
community format of the Y Kids Academy consisted of eight
1.5 hour sessions delivered twice per week for four weeks.
Each session consisted of a 30-minute educational compo-
nent and a 1-hour active session focusing on proper warm-
up, cardio and resistance exercise, cool down and flexibility.
During the summer months, the Y Kids Academy was also
offered in a 1-week summer day camp format with the same
eight 1.5 hour sessions integrated within 30 hours of camp
activities in 4 days (Tuesday-Friday). For each YMCA loca-
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tion, there was one full time staff member leading the Y Kids
Academy for the community and camp program formats.
Each staff member was trained and supervised by the Y Kids
Academy Senior Coordinator to deliver the same core cur-
riculum, however, staff could modify the program based on
the participant’s needs at each location.

Participants

The Y Kids Academy was intended for children in grade 6
and those who would be in grade 6 at the end of the summer.
For the community format of the program, participants’ ages
were consistent with the intent of targeting grade 6 students.
However, the summer camp format of the program allowed
a wider age range (9-14) so that all campers could join. All
children who enrolled in a Y Kids Academy program were
eligible to participate in the evaluation study.

Study information packages were distributed to the par-
ents of Y Kids Academy participants by the research coordi-
nator. The study information packages included a letter ex-
plaining the study, a copy of the written study consent form,
and a form to indicate whether the child would require re-
striction from any type of PA. For the community format,
study information packages were made available to families
as soon as the child was enrolled, with baseline testing com-
pleted one week prior to the start of the program. For the
summer camp format, families were given study informa-
tion packages when they arrived on the first day of camp.
Before participation in the program, baseline assessments
were completed at the beginning of the second camp day if
parent consent was obtained.

Parents/guardians were required to provide written in-
formed consent for their children to participate in the evalu-
ation activities. After written parental consent was obtained,
and if the parent indicated that the child could participate
in the study activities without restriction, the researcher
obtained the child’s verbal assent to participate. Youth were
excluded from the evaluation if they did not agree to par-
ticipate, if written parental consent to participation was not
provided or if children required restriction from 1 or more
of the evaluation activities.

Y Kids Student Questionnaire

The Y Kids Student Questionnaire was developed specifi-
cally to evaluate participants’ knowledge about how to lead
a healthy lifestyle (Appendix 1). Initially, the research team
qualitatively analyzed the Y Kids Academy curriculum in
order to identify major educational goals and themes. The
identified priority content was then reviewed and approved
by experts in youth PA and healthy lifestyles. Multiple choice
questions were then sourced from published instruments to
reflect the identified themes related to PA and healthy life-
styles among Canadian adolescents. The draft questionnaire
was circulated to managers and instructors of the Y Kids
Academy and experts in youth development and healthy liv-
ing for the YMCA-YWCA of the National Capital Region,

who verified that the content was appropriate to the program
goals. The draft questionnaire was then given to 10 youth in
the target age range to verify comprehension and appropri-
ate terminology. Responses provided by research study par-
ticipants on the Y Kids Student Questionnaire were scored
with 1 point for a correct answer and zero for each incorrect
answer. The points awarded for all 20 questions were added
together to create a total score. There were also 5 additional
open-ended questions, designed to gather feedback on the Y
Kids Academy program, that were not included in the quan-
titative evaluation of knowledge.

Y Kids Parent Questionnaire

The Y Kids Parent Questionnaire (Appendix 2), enabled
parents to convey their perceptions of their children’s PA
and healthy living behaviours and describe the healthy living
practices within the family. The Y Kids Parent Questionnaire
was completed both before and after Y Kids Academy par-
ticipation. The Y Kids Academy Parent Questionnaire was
composed of multiple questions addressing six topics: A)
foods available to the child at home, B) the child’s physical
activity, C) places for the child to be active, D) family phys-
ical activity with the child, E) the child’s use of active trans-
portation, and F) the child’s well-being. This questionnaire
was compiled from published questionnaires previously val-
idated for use with adolescents [18-21]. When parents were
asked to complete the survey a second time, they were also
given an opportunity to provide open-ended feedback and
comments about the Y Kids Academy and their child’s expe-
rience in the program.

CAPL Assessment

During the pre-Academy assessment, children complet-
ed the Canadian Assessment of Physical Literacy (CAPL)
[22]. The CAPL assessed 4 domains of physical literacy:
(1) motivation and confidence for PA, (2) knowledge and
understanding of PA, (3) physical competence to perform
PA, and (4) daily behaviour as evidence of engagement in a
physically active lifestyle [23]. Motivation, confidence, and
knowledge for engaging in PA, as well as involvement in sed-
entary activities was evaluated using the CAPL Knowledge
of Physical Activity Questionnaire [24]. Physical compe-
tence was assessed by body measurements (BMI calculated
from height and weight; abdominal fat distribution as in-
dicated by waist circumference) and 5 different exercises.
Three musculoskeletal exercises assessed grip strength, core
strength (timed isometric plank hold), and flexibility (sit and
reach test) [22]. The Canadian Agility and Movement Skill
Assessment evaluated fundamental and complex movement
skills [25]. The Progressive Aerobic Cardiovascular Endur-
ance Run (PACER) assessed endurance. It required children
to run 15 meters after each beep, with the beeps gradual-
ly increasing in frequency [26]. Finally, daily PA behaviour
was measured by a pedometer worn by the children for one
week. (www.capl-ecsfp.ca).
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Statistical Analyses

Results from the Canadian Assessment of Physical Literacy
(CAPL) were compared to scores contained in a database of
CAPL results for over 3000 Canadian children using inde-
pendent t-tests. Chi-square analyses compared the propor-
tions of children in the beginning, progressing, achieving
and excelling categories of physical literacy (as determined
by the CAPL) among Y Kids Academy participants and the
Canadian database of results. Pearson correlation examined
the association between the Y Kids Academy and CAPL
evaluations.

For the Y Kids Student Questionnaire, change in total
score after Y Kids participation was evaluated via paired
t-test between baseline and post-Y Kids scores. A secondary
analysis compared the 20 answers at baseline to the answers
provided at the end of the program to provide more specific
information on the knowledge content areas that changed
as a result of Academy participation. To adjust for multiple
comparisons within these secondary analyses, a Bonferroni
correction was applied (significant changes were defined as
p < 0.05/20 or 0.0025). Univariate analyses initially evaluat-
ed the relationship between participant characteristics (e.g.,
age, gender, location, Y Kids format, pre-scores) and the
change in knowledge from pre- to post-Academy (difference
score). The participant characteristics that were significant
or trending towards significance (p<0.10) were then entered
into a multi-variable model, with backwards selection used
to determine the characteristics significantly related to the
pre-post difference score.

For the Y Kids Parent Questionnaire, unpaired t-tests
compared pre- and post-academy scores from one group of
parents whose children were enrolled in the program and
from another group of parents whose children had com-
pleted the program. This analytic approach was required

because most parents either did the pre-assessment (n=133)
or post-assessment (n=63), with only a small proportion
completing both assessments (n=40). Although pre- and
post- groups were not completely independent, the unpaired
t-test was the more favorable analysis since parents who
repeated the assessment would be expected to have more
similar scores than independent participants. A sensitivity
analysis using only the paired questionnaire responses con-
firmed that there was no change in parent-reported scores
from pre- to post-Academy (mean pre=143+16; mean
post=141+26; p=0.70). All analyses were performed using
the statistical software package SPSS 21 for Windows (IBM
Inc., Armonk, NY, USA).

RESULTS
Study Participants

A total of 805 children were registered in the Y Kids Academy
across the four participating YMCA-YWCA locations. There
were 163 children who consented to the Y Kids Academy
evaluation (73 female, 45%), for a study recruitment rate
of 20%. Evaluation study participants ranged in age from 9
to 14 years (mean 11.1 £ 0.8), because the Y Kids Academy
summer camp allowed children to participate across a
broader age range. There were 81 children who participated
in the 1-month community format of the program and 82
children who participated in the 1-week camp format of
the program. Y Kids Academy staff recorded attendance
at each session as participants required 80% attendance to
qualify for the free membership upon successful completion
of the program. Parent participation was higher for the
pre-Academy assessment (n=133) than the post-Academy
assessment (n=63).

Table 1. Number of Participants and CAPL scores in the Y Kids Academy Evaluation by Gender and Location

Camble Russel Ranger Timothy Total
Youth
Pre Total # Youth (N=154)
Female 8 31 31 7 77
Male 8 35 25 9 77
CAPL Scores (mean + standard deviation)
Female 62.1£12.5 61.6£11.7 61.8+12.1 64.1£8.6 62.0£11.4
Male 64.8+£14.0 61.1£12.5 62.5£11.7 66.2+11.9 62.8+12.3
Total 63.9£13.1 61.3+12.1 62.1+11.8 65.4+10.7 62.4+11.8
Post Total # Youth (N=144)
Female 3 29 20 8 60
Male 2 38 26 15 81
Parents
Pre Total # Parents (N=133)
14 64 37 18
Post Total # Parents (N=63)
1 26 20 16

Numbers represent the total number of children who completed the testing at each time point and study location. Only a small proportion of partic-
ipants at the Camble location returned for the post-Academy assessment. Post-assessment numbers were higher at the Russel and Timothy locations
because of children who consented to the study but did not attend the pre-Academy assessment. For the post-Academy Questionnaire at the Russel

Location, 3 participant genders are missing.
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Figure 1. Proportion of Children in each CAPL Interpretation Category for Y Kids participants and CAPL global data.
Chi-square of proportions within each category =.12 (p=.99)

Physical Literacy of Y Kids Academy Participants

The mean total CAPL score of the Y Kids Academy
participants was 62.4 + 11.8 points. This was not significantly
different (p=.071) from the mean total CAPL score (60.7 +
11.8) we had previously measured among 3000 Canadian
children (unpublished data). Among our study participants,
neither age (p = 0.96) nor gender (p=0.69) were associated
with CAPL score. The proportion of Y Kids Academy
participants and Canadian children within each of the
four CAPL interpretation categories, as shown in Figure
1, did not differ (Chi-square = 0.12, p= 0.99). The largest
proportion of Y Kids Academy participants, as well as CAPL
global data, were categorized as progressing at 53.29% and
53.17% respectively.

Association Between Physical Literacy and Y Kids Academy
Knowledge

Knowledge scores for the Y Kids Academy evaluation were
significantly associated with the physical literacy knowledge
and understanding domain score at baseline (r = 0.40, p <
0.001), but not after completion of the Y Kids Academy (r
=-0.16, p = 0.11). Y Kids Academy knowledge scores were
not associated with other physical literacy domain or total
scores at either time point (p > 0.27). The total and domain
scores from the CAPL were then categorized as either
“meeting” (scores rated as “Achieving” or “Excelling”) or
“below” (scores rated as “Beginning” or “Progressing”) the
recommended level for optimal health. Youth who “meet”
the recommended level of physical literacy knowledge had
significantly higher Y Kids Academy knowledge scores at

baseline (mean difference + SE: 2.1 + 0.5 points, p < 0.001)
compared to youth who were below the recommended level
of physical literacy knowledge. Y Kids Academy knowledge
scores at baseline did not differ between youth who did
and did not achieve the recommended levels of physical
literacy motivation, physical competence, daily behaviour
or total physical literacy (p > 0.49). Post Y Kids Academy
knowledge scores were not significantly associated with
any physical literacy domains or total score. The change
in Y Kids Academy knowledge score (post-baseline) was
significantly smaller for participants who achieved the
recommended level of physical literacy knowledge (mean
difference + SE: 2.9 £ 1.2 points, p = 0.02). Other measures
of physical literacy were not associated with the change in Y
Kids Academy knowledge score (p > 0.35).

Impact on Healthy Living Knowledge

Y Kids Academy Student Questionnaire responses were
available for 154 participants prior to attend the course
and 144 participants after attending the course. Total mean
scores for the Y Kids Academy Student Questionnaire
increased significantly (p<0.001) after participation in the
program, with an additional 2 to 3 correct responses per
child. The mean total score increased from 10.4 + 5.4 points
(out of maximum score of 20 points) at baseline to 12.7 + 6.5
points after the program.

Change in knowledge (difference scores) was assessed
for participants who did both pre- and post- Academy
assessments (Table 2; n=88). In univariate analyses, change
in knowledge was not associated with gender (r = 0.16; p =
0.18) or age (r =-0.13, p = 0.27). Knowledge score at baseline
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was significantly (r = -0.74; p<0.001) associated with the
change in knowledge difference score, with a larger change
occurring among those who had a lower pre-score. There
were also marginal associations between difference score
and program format (youth attending camp format lower; r
=0.19; p=0.08), and program location (Timothy and Russel
lower than Camble; r = 0.28; p = 0.08). Based on results
from the univariate analyses, participant characteristics of
program format, program location, and pre-score were used
to build the multi-variable model describing differences in
knowledge from baseline to post-Y Kids Academy. After
testing for potential interactions, there was a significant
interaction (p = 0.04) between pre-score and location in
relation to the Y Kids Student Questionnaire difference score.
When retaining that interaction in the model, camp was not
significantly associated with difference score. Therefore, the
final multi-variable model was pre-score, location and the
interaction between those variables (see Table 2). The model
explained 57% of the variance in difference score, with a
large effect size (0* =0.61). Pre-scores had a larger influence
on the difference score at the Timothy location compared to
the Russel location (p = 0.01), with no difference between
other locations.

The Y Kids Student Questionnaire included 5 open
ended questions that were informally summarized to
identify common themes. Responses were reviewed and
the number of similar responses was tabulated for each

question. Participant responses described healthy lifestyles
in terms of healthy eating and PA. They also described
goal setting in relation to healthy lifestyles to be important
for contributing to health and having something to work
towards. Participants reported that the Y Kids Academy
influenced their decisions about healthy eating at home, and
to be more active at school and with their friends. Almost
all Y Kids Academy participants (92%) said that they would
recommend the program to their friends. Those who would
not recommend it primarily said that their friends were
already active or it was not required for their friends.

Change of Parent Perceptions

The number of parent surveys completed was 133 pre-
Academy and 63 post-Academy. Approximately 1/3 of the
parents who did the pre-assessment (n = 40) also did the
post-assessment. There was no difference (p=0.41) in total
score for the parent questionnaire when comparing the
pre- and post-Academy assessments. Analyses done by
each topic/section (A-F) of the parent questionnaire also
found no differences in pre- and post-Academy assessments
(Table 3). However, there was a strong trend (p=.07) towards
parents reporting higher PA after Y Kids participation.

In the open-ended section during the post-Academy
assessment, parents reported that their children had a
positive experience attending the Y Kids Academy. They

Table 2. Factors Associated with a Change in Healthy Living Knowledge after Y Kids Academy Participation

Univariate Multivariable
Variable r p B+SE P o’
Gender 0.16 0.175 - - —
Age -0.13 0.27 - - -
Format 0.19 0.08 — — —
Location 0.28 0.08
Pre-score -0.74 <0.001
Location*Pre-score <0.001 0.61
N=3 Camble*Pre-score -0.71 £0.54 0.19 0.02
N=16 Russel*Pre-score -0.86 £ 0.31 0.01 0.09
N=25 Ranger*Pre-score -0.15+0.26 0.56 <0.01
N =44 Timothy*Pre-score Reference
Adjusted Model r*= 0.57.
Table 3. Y Kids Parent Questionnaire scores and p-values for each section before and after children attended the Y Kids Academy.
Total Food Avail Child PA I;l;fle ; lt;(: Family PA lercltsi;(e)rt Well-being
Pre
Mean 141.3 56.2 5.8 259 11.2 12.6 29.5
SD 15.3 6.2 1.8 6.31 3.1 3.7 5.6
Post
Mean 138.5 55.7 6.3 26.3 11.6 12.9 29.5
SD 24.5 6.7 1.8 7.1 3.6 4.1 5.3
P-value 0.41 0.61 0.07 0.69 0.55 0.67 0.96

Food Avail: foods available to the child at home, Child PA: the child’s physical activity, Places for Child PA: places for the child to be active, Family PA:
family physical activity with the child, Active transport: the child’s use of active transportation, Well-being: the child’s overall well-being.
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noted a variety of positive changes in their child’s behaviour,
including being more active, making healthier food choices
and drinking more water. Parents also recognized that their
own behaviour had changed after the child’s participation in
the Y Kids Academy. Being more active and trying to provide
healthier food choices at home were commonly mentioned
even though the quantitative assessments of these topics did
not change. Most parents (73%) reported that the Y Kids
Academy had spurred more discussions in their house about
healthy lifestyles. Lastly, most parents felt that no changes
were required to improve the Y Kids Academy. Those who
made suggestions for improvement identified making the
program longer (more weeks to complete), available to more
children (grades 4 to 6), including more physically active
time and having a follow up program to check in on the
children’s progress and maintenance of behaviour change.

DISCUSSION

The Y Kids Academy successfully achieved its primary
objective of attracting youth with both higher and lower
levels of physical literacy, as evidenced by the similar CAPL
scores (means and ranges) of participants compared to data
from Canadian children of the same age and gender. These
results suggest that the Y Kids Academy was successful
in attracting a wide range of participants, including those
who are among the majority of Canadian youth who do not
meet current PA guidelines or have lower levels of physical
literacy.

The CAPL knowledge and understanding assessment was
developed to reflect Canadian physical and health education
curricula [24]. The significant association between scores
on this standardized assessment and baseline results from
the Y Kids Academy Student Questionnaire support the
validity of this new evaluation tool. Changes in knowledge
with Y Kids Academy participation were significantly larger
among youth whose initial levels of knowledge were lower,
indicating that the program effectively targets those youth
with the greatest need for enhanced knowledge about healthy
living. After completing the Y Kids Academy, knowledge
scores did not differ based on physical literacy knowledge,
suggesting that the Y Kids Academy curriculum enabled
youth with low levels of healthy living knowledge to improve
their knowledge to a level comparable to their peers.

Children’s knowledge of healthy living total score
improved significantly after participation in the Y Kids
Academy, regardless of the participants’ physical literacy,
with the biggest change among those with lower knowledge
scores at baseline. Responses to open-ended questions
indicated that the Y Kids Academy influenced participants’
decisions about healthy eating at home and encouraged
them to be more active at school and with their friends.
These results suggest that the Y Kids Academy had a positive
effect on participants’ knowledge of how to lead a healthy
lifestyle. Questionnaire responses from parents regarding
the healthy living behaviours of their youth did not differ
from pre to post Y Kids Academy, but parent comments

indicated that attending the program resulted in positive
changes to both the youths’ and parents’ behaviors, as well
as increased discussions in their households about healthy
lifestyles.

Y Kids Academy knowledge scores tended to differ by
program location at baseline. There was also a significant
interaction between program location and baseline
knowledge score in relation to the magnitude of change in
knowledge with Y Kids Academy participation. Although
not measured in this study, anecdotal evidence suggests
that there may be socio-economic differences between the
communities adjacent to each YMCA location in this study.
The Timothy location was in the heart of downtown, Ranger
and Camble locations were in suburban areas, and Russel was
in a smaller rural area outside of the city. Participants from
downtown and rural areas had lower levels of healthy living
knowledge at baseline as well as a greater gain in knowledge
after participation in the program, compared to participants
from suburban areas. Further research is required to
investigate the potential impact of socio-economic variables
on healthy living knowledge and the benefits of the Y Kids
Academy program.

Recent research has suggested that health-related fitness
knowledge can predict PA behaviour and physical fitness
[27]. Ferkel et al. [27] suggests that having appropriate PA
knowledge may be critical for understanding and applying
exercise principles to daily life. Although research in the
area is limited, education interventions have been shown to
result in a longitudinal increase in PA and fitness. However,
if an individual does not possess adequate knowledge
related to the importance of exercise and how to structure
a PA or fitness program, he or she may be more likely to
discontinue PA as adults [28]. As such, the knowledge
participants gain from educational PA interventions, such as
the Y Kids Academy, may enable them to maintain training
more effectively over time. Therefore, future studies should
investigate the longer term impact of the increase in healthy
living knowledge from Y Kids Academy participation on
subsequent healthy living behaviour.

The Y Kids Academy was successful at attracting
participants who have lower levels of physical literacy.
A majority (60%) of the participants were beginning or
progressing on their physical literacy journey. This is
important because it demonstrates that the Y Kids Academy
was able to attract the young adolescents most in need of
this type of intervention. This differs from the reports of
most PA intervention studies, because research participants
must volunteer to complete the study, and typically these
individuals are already motivated to do exercise [28].
This bias towards more active study participants has been
clearly described in the findings of a 2016 review [29] of PA
interventions for youth. Mears and colleagues found that
none of the identified studies in their review demonstrated
that participants who consented and participated in the
trials were similar in baseline demographics and activity
levels to those who did not. As such, a significant strength
of the present study is inclusion of the CAPL results at
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baseline, which demonstrated that study participants were
representative of the population of Canadian children.

PA declines during adolescence [11], and longitudinal
studies have suggested that this reflects a decline in organized
sport participation [30,31]. Proposed explanations for sport
dropout during adolescence include difficulty balancing
school, work, and friends with sport, as well as increased
pressure to attend social gatherings [32]. A lack of confidence,
including ‘not being good enough’ and ‘not being as good as
I wanted to be’ [32] or feeling embarrassed to ‘fail’ in front
of their peers are also recognized as important contributors
to sport dropout during adolescence. The Y Kids Academy
was designed with a focus on preparing pre-adolescents
to perform PA using standard conditioning equipment.
It was hypothesized that the increased independence of
personal exercise programs would offer a more flexible time
commitment than organized sports, which theoretically
would allow adolescents to remain active while balancing
other aspects of life. It was also believed that pre-adolescents
would be attracted to the opportunity to use the conditioning
facilities that were normally reserved for older adolescents
and adults. In addition, the ability to perform exercise on
one’s own may be a more appealing to adolescents who lack
the self-confidence to engage in PA in front of their peers.

The comments and feedback from both youth and their
parents indicated very high levels of support for the Y Kids
Academy. Almost all participants (92%) said that they
would recommend the program to their friends, unless they
were already active. Most parents felt that no changes were
required for the program. However, parents who did make
suggestions wanted to make the program longer, have it
available to a wider age range, include more physically active
time, and have follow up to monitor longer-term progress
and maintenance of behaviour change.

The main limitation of this study is that the evaluation
of the Y Kids Academy Program did not include a control
group. As such, the improvement in knowledge scores from
pre- to post-assessments cannot be attributed to increased
knowledge of participants. Moreover, it is not clear whether
these changes would be sustained over the long term and
if these changes in knowledge would lead to changes in
physical literacy or healthy living behaviour over the longer
term. Studies that directly measure the physical literacy and
healthy living behaviours of Y Kids Academy participants
over a longer period of time are required in order to evaluate
the long-term impact of Y Kids Academy participation.
Recommendations to include a control group, increase the
length of the program or provide a subsequent follow up
program may further enhance the impact of the program
and our ability to measure whether those impacts are
sustained.

The Y Kids Student Questionnaire was developed
specifically for this project. Validity of the questionnaire
was assessed through expert review by those who created
the Y Kids Academy program and comprehension of item
wording was verified through pilot testing. The relationship
between Y Kids Student Questionnaire scores and a

standardized assessment of physical literacy knowledge
also support the validity of this new instrument. However,
test-retest reliability assessments are recommended to
strengthen the psychometric properties of the Y Kids
Student Questionnaire.

CONCLUSIONS

This initial evaluation of the Y Kids Academy indicated that
it effectively attracts participants representative of Canadian
youth, of whom 60% were not yet achieving the recommend-
ed level of physical literacy. Furthermore, larger changes in
knowledge among youth with lower initial knowledge scores
suggests that the Y Kids Academy content effectively targets
youth with the greatest need for changes to their healthy liv-
ing knowledge. Lastly, this pilot evaluation of participants’
pre- and post-Y Kids Academy knowledge scores suggests
that the program may have potential for improving knowl-
edge related to a healthy, active lifestyle among young ado-
lescents.
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