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Abstract

Introduction: The significance of triathlon is reflected in the teaching and
development of motor, social and emotional skills. Because triathlon has great
educational potential, this case study sought to explore whether a modified Physical
Activity Enjoyment Scale (PACES) survey can be used as a suitable measure of
enjoyment of physical activity in elementary school children when applied to a sports-
specific task such as triathlon.

Methods: The sample consisted of 12 female elementary school students (10.3 = 1.3
years) from an inner-city high school. A modified triathlon program was delivered for
one hour per week over a four-week duration with a modified PACES survey
distributed each week. Survey responses were coded and then averaged over the four-
week duration with the children’s responses subsequently analyzed using a Wilcoxon
Signed Ranks Test to examine differences in the coded characteristic response scores
of the survey. Further comparisons were made using a Student’s t-test and a
coefficient of vatiation (CV).

Results: A greater sense of pleasure and fun was reported by the participants at the
conclusion of the four-week triathlon program while there was no change in the
children’s sense of excitement (p < 0.5). Characteristic responses to ‘neutral’ decreased
with a simultaneous increase in the ‘slightly enjoyed’ response when viewed over the
four-week duration of the program (p <0.001)

Conclusions: This PACES case study was designed as a feasible, simple, and
innovative approach to monitor enjoyment levels in elementary school children who
participated in a triathlon program. Overall, the positive enjoyment reported from this
simple, low-cost intervention could be used to inform the development of future
sport-specific elementary school programs.
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Introduction

Triathlon is multidisciplinary sport that consists of swimming, cycling, and running
that is completed sequentially within the same event. The number of participants
in triathlons has increased significantly over the last decade (there are more than
four million triathletes globally)!2. As triathlon is a multidisciplinary and endurance-
based sport, a base level of physical fitness is required to complete all three
activities.
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Physical fitness is a multicomponent construct that is closely related to the ability to perform physical activity?. In
children, well-being through physical activity is associated with play, particularly play in nature, with elementary school
classes being a unique opportunity in advocating the benefits of physical activity. According to behavioral maintenance
theories*?, enjoyment of physical activity is a key motivational lever for physical activity maintenance. The Australian
Curriculum: Health and Physical Education (HPE) aims to develop the knowledge, understanding and skills to enable
students to access, evaluate and synthesize information to take positive action to protect, for their own and others’
health, wellbeing, safety, and physical activity participation across their lifespan® Additionally, the HPE curriculum
aims to assist students to acquire, apply and evaluate movement skills, concepts, and strategies to respond confidently,
competently, and creatively in a variety of physical activity contexts and settings. Such skills and strategies can be
applied to triathlon.

TRYstars is Triathlon Australia’s national junior participation program for 7—12-year-olds. The TRYSstars Schools
program is delivered in partnership with the Australian Government and the Australian Sports Commission under the
Sporting Schools initiative. TRY stars is commonly delivered in schools with a modified four session program that
exposes elementary school children to the basic (fundamental) movement skills and the fundamentals of triathlon
through game-based activities. Exercise and sport science research links physical activity enjoyment with physical
activity adoption and maintenance, among other positive health behaviors. However, public health researchers rarely
measure enjoyment or discuss its role in interventions in elementary school children. When children enjoy an activity,
they commonly want to repeat it. Practicing a skill — whether swimming, cycling, or running, can help improve
fundamental movement skills and build confidence. Thus, enjoyment of physical activity has a positive affective state
bought about by engaging in the behavior itself” or as an optimal psychological state that leads one to perform an
activity primarily for its own sake® Therefore, children’s perception of enjoyment within the physical educative
experience is likely to be a significant factor in determining the level of participation. Kendzierski and DeCarlo?
designed the Physical Activity Enjoyment Scale (PACES) as a single factor, multiple-item scale to assess enjoyment of
physical activity in adults across exercise modalities. In their work, the PACES demonstrated acceptable internal
consistency and test-retest reliability. Despite the emerging support for the use of the PACES in adolescents, there
remains sparse evidence for its use in children younger than 12 years of age!?. The age 6 through 12 is an important
developmental time in which children develop complex cognitive skills such as the ability to use personal experiences
to make decisions!! and rely on mental cues to understand emotions'?. To determine whether enjoyment with physical
activity changes over a brief time interval, it is essential to have reliable measures that meaningfully capture these
constructs. Therefore, the purpose of this case study is to explore elementary school children’s enjoyment of a four-
week triathlon program using a modified PACES survey.

Scientific Methods

Participants

This case study focused on the perspectives and experiences of 12 female elementary school children (10.3 * 1.3 years,
0.9 + 0.6 months experience in triathlon) from an inner-city high school located in Melbourne, Australia. The students
self-reported their age, race/ethnicity, and any chronic conditions (e.g., asthma). The children were excluded from the
study if they had any injury (acute or chronic) or illness that prevented them from participating. The children were
informed that they could withdraw from the study at any time. Parents were given the option of opting their child out
of the study. All students were in physically good condition and reported no injuries or pain. The children self-reported
at least one extra-curricular activity that included swimming, athletics, tennis, rowing, diving, gymnastics, and dance on
at least one occasion during the standard school week and each weekend. All components of research, including the
TRYstars procedures, methods for obtaining parental consent, pre-exercise screening and risk mitigation were
approved by the Institutional Review Board (H23027). Informed parental consent was obtained prior to the triathlon
program’s commencement. To be included in the program, the children must have been able to swim 25 meters in a
swimming pool unaided and demonstrated cycling proficiency when cycling without the use of training wheels (e.g.,
stabilizers). In-line with the TRYSstars triathlon program for schools, all physical activity was based on movement
exploration, that is — exposure to a variety of movement sequences and the acquisition of fundamental movement
skills in locomotion, balance, coordination and agility through informal play, practice, and game play scenarios via both
triathlon-specific and non-triathlon activities.

Program design

The TRYstars program was delivered by one Triathlon Australia accredited deliverer (a registered coach). Here, the
coach focused on fundamental movement skills, that is — balance, agility, coordination, speed, running, jumping, and
water skills such as buoyancy. The school program was adapted to four one-hour game-based sessions that included
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swimming, cycling, and running activities (Table 1). Additionally, two HPE teachers from the school attended all the
sessions along with the principal researcher. The children completed the four programs under similar environmental
conditions (17-18 °C, 45-55% relative humidity). In all sessions the children wore a loose-fitting t-shirt or singlet
combined with either short or sweat (tracksuit) pants or a triathlon ‘suit’. The children were intentionally sampled (via
PACES) at the end of each session (i.e., four times in total).

Table 1. Outline of four-week program schedule. Where T1 represents the time where the first PACES-8 survey was distributed
and T4 represents when the final PACES-8 survey was distributed.

Focus/Activity Survey distribution
Week 1 Swim, cycle, run, games T1
Week 2 Swim, cycle, run, games T2
Week 3 Swim, cycle, run, games T3
Week 4 Mini triathlon T4

Enjoyment of physical activity in a triathlon (IRY stars) context

Adapted versions of the PACES-18 have been assessed for invariance among children and adolescents!3. However, a
modified version, PACES-8, consists of eight items and asks participants to rate how they feel at the moment that
physical activity performed!*. Thus, the PACES-8 was subsequently selected for use in this case study as it was deemed
more appropriate for children. Responses to the PACES-8 were indicated on a 7-point scale and included choices such
as “I find it pleasurable/I find it unpleasurable.” (Table 2). Six items wete teverse-coded such that higher scotes on
the PACES-8 indicated more enjoyment'>. The PACES-8 survey was then specified and coded such that all items were
indicators of enjoyment with error covariances set to be 0, and enjoyment scaled to the first item (i.c., “Pleasurable”)
on a 7-point scale (from 7 being ‘Pleasurable’ to 0 being “I find it unpleasurable”). After clicking “I agree” to an online
consent form, the children, with assistance from their teachers, completed the first survey at time period one (T'1)
immediately after the first triathlon program and then for all weeks therein (T2, T3, T4). Data collection occurred from
February to March 2023. The online survey remained open for one hour after the conclusion of each program to allow
sufficient completion time and to ensure that responses were as true as possible.

Statistical Analysis

All data were analyzed using the Analyse-it statistical package (Leeds, United Kingdom, version 4.92). First, data were
screened for out-of-range values, missing data, and distributional anomalies. As the PACES-8 measures utilize Likert-
type responses (i.c., a satisfaction scale), outliers were not considered an issue. There was no evidence of demographic
differences given that the children were predominantly similar. Due to the small sample size, non-parametric analysis
was conducted for the four weeks of the triathlon program. A Wilcoxon Signed Ranks Test was applied to examine
differences in the coded characteristic response scores of the PACES-8 survey. An effect size standardized parameter
for assessing and interpreting changes in the children’s responses was also used. The effect size (d) was based on the
following values: small effect d = 0.20, medium effect d = 0.50 and large effect d = 0.80'¢. Finally, to assess the coded
response characteristics between ‘I find it pleasurable’ (response 1) and ‘I find it very unrefreshing’ (response 7) as well
as variations to the ‘neutral’ response (response 4), further comparisons by way of paired Student’s #tests and a
coefficient of variation (CV) were used. The alpha level was set at 0.05.

Results
A total of 12 female primary school children took part in the study. Of these, all children completed the swimming,
cycling, and running segments of the program over the four-week duration.

PACES Scale Modification

For the present case report, it was a concern that the wording of some items in the PACES-8 survey might be too
advanced for the children to comprehend. Therefore, to improve the readability of the PACES-8, an English (language
and literacy) teacher assisted in reviewing the PACES-8 wording. Based on the teacher’s input, two modifications were
deemed necessary. For the final PACES-8 version used in this study, the word ‘gratifying’ was replaced with ‘enjoyable’,
and ‘exhilarating’ was replaced with ‘exciting’. No other changes were deemed necessary.

Significant differences in response characteristics from weeks 1 to 4 in the PACES-8 survey were observed (Table 3).
The first three items of the PACES-8 are phrased such that they elicit opinions of the physical activity experience itself
(e.g., finding triathlon fun or pleasurable), whereas the remainder of the items are phrased such that the children may
reflect upon their positive affect after participation (e.g., feeling invigorated or stimulated). A greater sense of pleasure
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Table 2. Physical Activity Enjoyment Scale-8 (items 1 to 8)

N

Question

Response

number Response 1 Response 2 Response 3 4 Response 5 Response 6 Response 7
I find it I find it mostly I find it slightly I find it slightly I find it mostly I find it
1 Neutral
pleasurable pleasurable pleasurable unpleasurable unpleasurable unpleasurable
2 It's no fun at all It's mostly no fun It's slightly no fun Neutral It's slightly fun It's mostly fun It's a lot of fun
3 It's very pleasant It's mostly pleasant It's slightly pleasant Neutral It's slightly unpleasant It's mostly unpleasant ~ It's very unpleasant
4 It's very It's mostly It's slightly Neutral It's slightly not It's mostly not It's not at all
invigorating invigorating invigorating eutra invigorating invigorating invigorating
\ e It's mostly It's slightly It's slightly not It's mostly not , e
5 It's very gratifying gratifying gratifying Neutral gratifying gratifying It's very gratifying
6 It's very It's mostly It's slightly Neutral It's slightly not It's mostly not It's not at all
exhilarating exhilarating exhilarating cutra exhilarating exhilarating exhilarating
7 It? notat all Ies -rnostl)-r not Ies S hghtl)‘r 1ot It's slightly stimulating ~ It's mostly stimulating ~ It’s very stimulating
stimulating stimulating stimulating Neutral
, . It's mostly It's slightly It's slightly not It's mostly not It’s very
8 I¢s very refreshing refreshing refreshing Neutral refreshing refreshing unrefreshing

Please rate how you feel at the moment about the physical activity you have been doing.
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N

and fun were reported by the children at the conclusion of the triathlon program while there was no change in the
participants’ sense of excitement (p < 0.5).

Table 3. Mean £ SD change in the Physical Activity Enjoyment Scale-8 (items 1 to 8) (PACES-8) at Tt and Tj.

*Significant at 0.05
Item Item First measurement  Fourth measurement Total
No. occasion: week 1 occasion: week 4
(T4
Mean SD Mean SD P
PACES-8

1 Pleasurable 2.6 15 4.0 0.1 p=0.02*
2 Fun 32 14 4.0 2.0 p=001*
3 Pleasant 4.0 1.4 5.0 14 »=019
4 Invigorating 2.0 0.1 5.0 1.4 p=037
5 Gratifying (enjoyable) 1.5 0.7 2.3 2.8 =003
6 Exhilarating (exciting) 2.6 0.5 3.6 0.6 »=081
7 Stimulating 3.0 2.1 3.6 1.0 »=051
8 Refreshing 3.3 33 3.66 15 »=098

Results suggest that the children believed the triathlon program to be more ‘pleasurable’ compared to ‘finding it very
unrefreshing’ when the mean responses were analyzed from weeks 1 to 4. Additionally, the measure of variability, that
is the coefficient of variation, between the children’s characteristic responses to ‘pleasurable’ and ‘unfreshing’

decreased by week 4.

Table 4. Response comparison between ‘I find it pleasurable’ and ‘I find it very unrefreshing’ in the PACES during weeks 1 through
4. SE = Standard Error; CV = coefficient of variation. * Significant at p <0.05

Mean change in Mean change in Cohen’s d P
response: response:
unrefreshing to unrefreshing to
pleasurable pleasurable
Weeks 1-2 Weeks 3-4 Total
(T (T2)
Mean SE Cv Mean SE Cv
2.98 0.19 18.2 3.68 0.23 162 0.61 (medium effect)  0.03*

Finally, results from the characteristic responses to PACES-8 by the children’s ‘neutral’ (response 4) and ‘slightly’
(response 3) answers showed minimal changes after two weeks of the triathlon program. However, from week 3 of
the triathlon program, responses to ‘neutral’ significantly decreased with a simultaneous increase in ‘slightly’ (Figure

1).
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Figure 1. Qistribution of responses for neutral (response 4) to slightly (response 3) of PACES-8.
Significant at p <0.05

Discussion

The purpose of this study was to explore elementary school students’ enjoyment of a triathlon program using a
modified Physical Activity Enjoyment Scale (PACES) survey. In the current study, an elementary sports-specific
triathlon program of 4-week duration was used to measure enjoyment in female primary school children (aged <13
years). Past research has explicitly highlighted the need for the development of a new approach to the measurement
of enjoyment within the physical activity literature!”. To address this need, the PACES-8 measurement instrument was
purposefully used with a small sample of elementary school children. The results of the present case report suggest
that the PACES-8 demonstrated promising consistency as a measure to assess enjoyment related to a triathlon program
in female elementary school children. The results revealed two major themes. The first theme, “I find it pleasurable”
and “I find it fun” increased from the commencement of the triathlon program to its conclusion. The implication here
is that both pleasure and fun increased the longer the program occurred. Though impossible to test in the present
study, these results might suggest that the children increased confidence and self-belief in their ability to execute the
movement skills needed. Improved foundational movement skill competence is thought to accompany increased
physical activity!8. Thus, we speculate that week 4 had greater overall ‘pleasurable’ responses due to the children’s
sense of self-efficacy of having completed a mini triathlon. This would practically explain the greater responses of
‘exhilarating (exciting)’ and ‘stimulating’ that were seen.

The second theme was the change of responses to ‘neutral’ to those responses prefixed with ‘slightly’, as the children
seemingly based their answers upon activity familiarity. For example, as the swim, cycle, run and game playing activities
became more familiar, the children’s overall enjoyment increased. This difference might have ramifications for how
sporting programs are initially introduced to children, but future work is needed to explore this possibility.

Designing and implementing a physical education program should ensure that it enables students to achieve the goals
of becoming knowledgeable exercisers and skillful movers who value and adopt a physically active, healthy lifestyle.
Though the PACES-8 demonstrated acceptable response properties in the present sample of elementary grade children
there are several limitations to the present study which need to be noted. First, the sample size and the inclusion of
female only children means that results from this study cannot be applied to mixed group of elementary school
children. Second, although the present data was collected at four time points, longer longitudinal studies are warranted
to explore the benefits of using a PACES-8 approach in young children. Additional administration would have allowed
the examination of test-retest skill analysis in swimming, cycling, and running, which is missing from the present study.
Finally, this case report was exploratory, and to the best of our knowledge, was the first attempt to investigate triathlon
as a unique learning environment for elementary school children using the PACES-8 approach. Therefore, this report
has both strengths and limitations, and therefore caution is advised when comparing the results with another research.
Future studies are warranted to determine if the present findings ate sample specific or indicative of a differential
response pattern for other genders.
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Conclusions

This PACES-8 case study was a feasible, simple, and innovative approach to monitor enjoyment levels in elementary
school children who participated in a triathlon program. An increase in responses to “pleasurable” were found over
the four-week program while a decrease in “neutral’ responses by the children were observed. The positive enjoyment
reported from this simple, low-cost intervention could be used to inform the development of future sport-specific
elementary school programs.
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