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Abstract: Objectives: The aim of this study was to evaluate the levels of physical literacy (PA) in primary
school children in Santiago, Chile, and to explore the relationship between PA and body mass index (BMI). In
addition, gender and age differences were analyzed in relation to PA levels in a context where childhood
obesity remains a public health challenge. Methods: 439 students in grades 5-8 were assessed using the
Canadian Assessment of Physical Literacy - 2 (CAPL-2) questionnaire. Demographic variables (sex, age, and
BMI) were correlated with levels of motivation to engage in physical activity and physical activity knowledge.
Chi-square were applied with acceptable significance p<0.050 and good p<0.010. Results: The results revealed
a significant correlation between motivation for physical activity and gender, with boys showing higher levels
of motivation than girls. In addition, an inverse relationship was observed between BMI and motivation,
suggesting that more motivated children tend to have a healthier BMI. Knowledge about physical activity
increased with age, but did not have a significant influence on BMI. Conclusions: The findings highlight the
need to design gender-specific interventions to promote PA and physical activity adherence, with motivation
being a key factor in promoting a healthy lifestyle. Public health policies should address these factors to
improve pediatric health in Chile.

Keywords: sport sciences; physical activity; motivation; knowledge; quality education;
behavioral studies

1. Introduction

There is a consensus in the scientific community on the definition of Physical Literacy (PL),
which is described as the physical ability, motivation, confidence, knowledge and willingness to
participate in physically active lifestyles, encompassing four domains: physical, psychological, social
and cognitive [1-5]. It has been noted that the development of movement and sports skills encourages
the adoption of more active and healthy behaviors, allowing a physically literate child to perform
with ease and confidence in a variety of physically challenging situations, being able to react
appropriately to a wide range of scenarios [1,3,6,7]. In contrast, those children who do not reach an
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adequate level of PL tend to avoid physical activity situations due to lack of confidence and
motivation [8].

The PL construct can be addressed in both educational and extracurricular settings. Castelli and
Centeio [9] highlight that, within the educational context, curricula can support the development of
PL in various ways, such as by distinguishing between structured, unstructured or informal physical
activities (such as recess), and through the teaching of physical activities enriched with academic
content that integrates theoretical concepts and movement learning.

Consequently, multiple investigations have explored the role of PL both in physical education
classes [10-12] and in activities performed outside school hours [13-15]. The growing interest in PL
and the benefits associated with its strengthening have prompted the development of assessment
methods that facilitate its monitoring and control. An example of this is the Canadian Assessment of
Physical Literacy (CAPL) [16], one of the first tools created for this purpose, which began to be
developed in 2009 in response to the need to obtain objective data on PL. This tool was designed to
be valid, reliable, feasible, and informative, with the purpose of assessing PL in Canadian children,
covering several domains, such as fundamental motor skills, physical activity behavior, physical
fitness, and knowledge, as well as awareness and understanding.

Not only does PL generate and encourage greater participation in physical activity and greater
adherence to a healthy lifestyle, but it also has a significant impact on the overall health of individuals
[17]. An adequate level of PL is associated with a reduction in the prevalence of childhood obesity,
because it promotes active behaviors and lifestyle, along with greater awareness and knowledge
about the importance of performing and integrating the practice of regular physical activity into daily
life [18,19]. The latter being particularly relevant, since childhood obesity is a significant risk factor
for the development of chronic diseases such as type 2 diabetes [20].

PL contributes to the development of basic motor skills, which are fundamental during
childhood, as these skills form the basis for participation in a wide range of physical activities
throughout life [21]. A study by Huang et al. [22] indicated that children with a higher level of PL
showed an improvement in basic motor skills, which in turn correlated with a higher rate of
participation in physical activities and better overall physical fitness.

From a health perspective, higher levels of PL are also related to improvements in cardiovascular
and metabolic health. Recent research suggests that physically literate children are at lower risk of
developing cardiovascular risk factors, such as hypertension and dyslipidemia, due to their higher
level of regular physical activity [23,24].

Finally, PL also has a positive impact on children's mental health and psychological well-being,
improving self-esteem and reducing symptoms of anxiety and depression, which contributes to an
overall health status [25,26].

Due to the relevance of studying the development of PL, this study proposes as objectives (1) to
establish the levels of PL in basic (primary) education children in Santiago, Chile, (2) to explore the
relationship between PL and BMI in this Chilean population, and (3) to analyze the possible
differences in PL levels according to the different BMI categories.

2. Materials and Methods

To achieve our research objectives, we used the CAPL-2 questionary in Spanish [27] and the BMI
parameters (height and body weight). The surveyed population corresponds to 439 students from
5th to 8th grade of primary education from 4 educational establishments in the Santiago Sur sector
(Chile), whose characteristics are presented in Table 1.

Table 1. Characterization of sample.

Demographic o
Variable Category n Yo
Sex Men (1)* 258 58.8%
Women (2) 181 41.2%

Nutritional Category Underweight (1) 44 10.0%
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(NUTCAT) Normal weight (2) 153 34.9%

Overweight (3) 242 55.1%

10 55 12.5%

11 100 22.8%

Age 12 106 24.1%

) 13 114 26.0%

(in years) 14 51 11.6%
15 11 2.5%
16 2 0.5%

* The numbers in parentheses correspond to the coding assigned in the database.

The results have been obtained from the CAPL-2 questionnaire [27] complementing for the
results in older students according to the study of Blanchard et al. [28], in relation to the level of
motivation (MOTLEV) with physical activity and the level of knowledge (KNOLEV) about physical
activity using SPSS software version 23 (IBM, New York, NY, USA) have been contrasted with the
demographic variables (Sex, Nutritional category, and Age), by means of a nonparametric statistical
analysis of chi-squared test determining the degree of dependence between two variables by p-value,
whose acceptable significance is <0.050 and good is <0.010 [29,30].

3. Results

The results correlated the demographic variables: gender, nutritional category (NUTCAT), and
age, with the motivation level (MOTLEV) for physical activity and the knowledge level (KNOLEV)
about physical activity (see Table 2).

Table 2. Chi-square tests: Demographic variables and PL.

Demographic Variables Parameters MOTLEV KNOLEV
Value 12.403 6.650
Sex Asymptojcic significance 0.006** 0.084
(bilateral)
Value 15.547 11.768
NUTCAT Asymptofcic significance 0.016* 0.070
(bilateral)
Value 24.114 60.460
Age Asymptofac significance 0151 0.000%*
(bilateral)

** good fit, and * acceptable fit.

Therefore, in this case, motivation level correlates well with gender and acceptably with
nutritional category, and knowledge level correlates well with age. Additionally, nutritional category
correlates acceptably with age (p-value = 0.032). All significant correlations can be seen in Figure 1.
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Figure 1. Relation between demographic variables and PL variables: (a) sex and motivation level, (b)
nutritional category and motivation level, (c) age and knowledge level, and (d) age and nutritional
category.

Figure 1a shows the gender differences, to the detriment of the female gender, in the motivation
to participate in physical activities, where boys present higher levels of motivation to engage in
physical activity compared to girls. Figure 1b reveals that as nutritional category increases,
motivation to engage in physical activity decreases, especially in students with higher BMI. Similarly,
Figure 1c illustrates how the level of knowledge about physical activity increases with age, reflecting
greater knowledge in students with higher age, i.e., upper grades. In relation to the nutritional
category, Figure 1d indicates that being overweight is more prevalent as age increases, with an
increase in the proportion of overweight children in the older age groups.

4. Discussion

The results of our study show different interesting dynamics in the relationship between
physical literacy, BMI, and sociodemographic factors such as age and sex in children and adolescents
who participated in the study. These findings are explored in detail below, organized into key points.

4.1. Relationship between Age and BMI

We observe that as children grow older, their BMI tends to increase. The global trend for
childhood obesity continues to rise [31]. This finding could be related to changes in lifestyle as age
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increases, which could be determined by the increase in caloric foods during adolescence [32] and
the decrease in physical activity during this same age, because children and adolescents decrease
their rate of physical activity as they increase in age, due to commitments related to increased
academic difficulty along with increased screen time [33].

Particularly in Chile, the trend is towards increasing obesity, identifying in the 2016-2017
National Health Survey that almost 44% of children between 5 and 17 years old were overweight or
obese [34], a situation that is emphasized by “Chile's 2022 report card on physical activity for children
and adolescents” [35], again highlighting that Chilean children and adolescents decrease their rate of
physical activity as they increase in age, supporting the increasing trend of BMI as age increases in
the pediatric population.

4.2. Motivation and Sex

Motivation to participate in physical activity, on the other hand, is inversely related to sex, with
the majority of boys increasing or maintaining their motivation to engage in physical activity as they
get older, unlike their female counterparts in whom the trend was not evident. In this sense, and in
view of the results, the need for specific interventions to address gender differences in motivation for
physical activity, especially in girls and adolescents, is suggested [36]. In this regard, Jekauc et al. [37]
found that gender differences in motivation for physical activity widen with age, with boys
maintaining higher levels of motivation than girls throughout adolescence. At the same time, the 2018
National Survey of Physical Activity and Sports in Chile supports this observation, concluding that
men tend to participate more in physical activities than women, especially during adolescence, which
could suggest the presence of cultural and social barriers that could undermine women's motivation
to engage in physical activity [38].

4.3. Knowledge and Age

Levels of knowledge about physical activity increase with age and is independent of sex. This
increase may be related to time of exposure to the educational environment, where the benefits of
physical activity are promoted [39]. This finding aligns with the conceptualization of physical literacy
as a progressive journey across the lifespan, where knowledge accumulates over time and experience
[40]. Both The National Health Survey 2016-2017 [34] and “Chile's 2022 report card on physical
activity for children and adolescents” [35] have reported an increasing awareness of the importance
of physical activity in Chile, however, this knowledge does not always translate into healthy
practices, supporting our observation that knowledge does not directly influence the nutritional
category. In this sense, Bailey et al [41], highlight that, although knowledge is an essential component
of physical literacy, its impact on healthy behavior is mediated by motivation and the social
environment

4.4. Relationship between Motivation and Nutritional Status

The inverse relationship found between motivation for physical activity and BMI suggests that
more motivated children tend to have a BMI closer to that expected for their age and height. This
finding underscores the importance of motivation as a key factor in promoting a healthy weight and
lifestyle, highlighting the need to foster a culture that motivates children and adolescents to be active
[42]. Owen et al. [43] found that intrinsic motivation to engage in physical activity is associated with
greater adherence to a healthy lifestyle and, therefore, a lower incidence of obesity and overweight
in adolescents.

4.5. Knowledge and Nutritional Status

Interestingly, we did not find a significant relationship between knowledge level and nutritional
category. This suggests that, although knowledge about the benefits of regular physical activity is
important, it is not sufficient by itself to influence behaviors that affect BMI [44]. Likewise, it supports
the idea that, although knowledge about physical activity is included within the concept of physical
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literacy, its influence on health will also depend on motivational and behavioral factors that need to
be addressed in a comprehensive manner [45]. Along these lines, the suggestion is that physical
activity and healthy lifestyle education should be accompanied by motivational strategies that foster
a supportive environment to ensure the effectiveness of interventions [46,47].

Likewise, improvement in physical literacy levels also requires improvements in nutritional
labeling [48] so that children and adolescents can make informed decisions about their own nutrition.
Munoz et al. [49] in their study on the influence of body composition on physical literacy in Spanish
children highlights that a higher percentage of fat mass is associated with lower levels of physical
competence, which in turn could be linked to increased consumption of junk food and energy drinks
as children get older [32,48].

4.6. Implications for Public Health

The results of our study, together with data from national surveys, underscore the importance
of public health policies that address both education and motivation for physical activity, that is,
physical literacy as a whole [50]. For their part, the results of the 2016-2017 National Health Survey
and Chile's 2022 report card on physical activity for children and adolescents highlight the urgent
need to intervene early in life to reverse the increasing trends of overweight and obesity, which
reinforces the relevance of our findings in the Chilean context [34,35], so interventions should be
specific for each age group and sex, considering the particular barriers and motivations of each
subgroup to maximize their effectiveness [51,52].

5. Conclusions

The findings of our study confirm the national trend of increasing BMI with age in Chilean
children and adolescents. Motivation to engage in physical activity shows an inverse relationship
with BMI, with males being more motivated than females. This suggests the need to develop specific
interventions that consider gender differences. On the other hand, although knowledge about the
benefits of physical activity and an active lifestyle increases with age, it does not have a significant
influence on its own on nutritional status. This indicates that knowledge, without the backing of
motivation and social support, is not sufficient to generate sustainable changes in behavior. Our
findings underscore the importance of designing programs and public policies that promote physical
literacy, specifically tailored to the characteristics of each age and gender group, to improve pediatric
health in Chile. Motivation to engage in physical activity emerges as a key factor for the success of
these interventions.
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