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Purpose: Despite its relevance for the training of a well-rounded physically literate individual, the development of knowledge
about physical activity (KPA) is understudied. We examined how KPA is differentiated and evolves according to grade level,
gender, and type of school attended by an adolescent. Method: A reliable KPA assessment tool was developed. A three-way
analysis of variance was used to analyze z scores on the effects of gender, grade level, and type of school on five different
dimensions of knowledge. Results: The reliability was validated. Statistically significant interactions were revealed between
grade and school institution on KPA z scores. Main results showed that vocational schools displayed significantly lower levels,
compared to traditional ones. The only increase in knowledge according to grade was noticeable only in traditional schools.
Results revealed no significant gender differences. Discussion: The French physical education system does not seem to provide
an adequate level of KPA, especially in vocational schools.
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Many recent findings on the lack of physical activity (PA) in
people across the lifecourse (e.g., Guthold et al., 2018) have ranked
this problem as a major health and international challenge (Kohl
et al., 2012). In this alarming physical inactivity context, UNESCO
(2015) showed that Quality Physical Education can contribute to
the development of physically active citizens on a long-term basis
(Pate et al., 2006). This issue is becoming increasingly critical due
to the growing demand for adolescent’s autonomy in their rela-
tionship to PA (Muller, 2018).

The current literature and opinions in political organizations
seem to converge toward the idea of a holistic PA education,
provided through the concept of “physical literacy” (UNESCO,
2015; Whitehead, 2001, 2010, 2019). Considering physical edu-
cation (PE) from the perspective of physical literacy involves
designing educational programs that simultaneously seek to
develop the physical, knowledge, psychological, and social dimen-
sions of each individual through engagement in PA (Cairney et al.,
2019; Keegan et al., 2019).

However, these dimensions have not been studied with the
same attentional focus in the literature. As Edwards et al. (2017)
pointed out, cognitive dimension remains insufficiently studied
although its consistent consideration in physical literacy related
literature (Cale & Harris, 2018). “The Cognitive domain focuses on
the development of knowledge and understanding required for
movement and physical activity” (Sport Australia, 2020, p. 2). In
particular, while the literature is growing on the physical dimension
(e.g., Barnett et al., 2016; Hulteen et al., 2018), there is limited
research on the development and evolution of knowledge about PA

(KPA; Hunter et al., 2014; Keating, 2003) especially during high
school years.

Knowledge differs from an opinion because it requires a sub-
stantive justification based on established facts rather than beliefs,
wishes, and aspirations. In that regard, KPA may be defined as
“information that a person knows and can convey” about PA
(Keegan et al., 2019, p. 5). KPA needs to be gained from substantive
applied scientific sources and is in a dynamically evolving state that
can be developed and improved throughout life (Whitehead, 2010). In
a definition of physical literacy, Whitehead (2019) includes the
knowledge needed to improve performances in different PA types
related to social activities and the health benefits of PA. Knowledge is
included in explanatory models of PA engagement (Cairney et al.,
2019; Parcel & Baranowski, 1981; Rudd & Glanz, 1990) and some
empirical links between knowledge and PA levels are highlighted in
the literature (Chen et al., 2017; Fredriksson et al., 2018). These
studies show that level of knowledge alone is not sufficient to explain
the whole process of engagement in PA (Cairney et al., 2019; Ennis,
2007; Placek et al., 2001). However, knowledge remains a key
variable for a long-term involvement in PA, as recognized in re-
commendations of important organizations such as the World Health
Organization which advocate the value of “knowledge of the multiple
benefits of regular PA” (World Health Organization, 2020, p. 17).
Thus, given the importance of KPA, it seems necessary to include or
reinforce their teaching in PE programs (Cale & Harris, 2018).

Formal education at school is considered a cornerstone of
knowledge development (Tanner & Tanner, 2006), and KPA is no
exception, as the school environment has the potential to impact a
whole generation of students (Van Sluijs et al., 2007). KPA should,
therefore, be seen as an important part of a long-term strategy to
promote lifelong PA. Research shows that it is possible to develop
KPA throughout the school years via the curriculum (Blanchard et al.,
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2020; Longmuir et al., 2018). However, the level of understanding
appears to be low in the populations studied (Chen & Nam, 2017;
Keating et al., 2009; Morrow et al., 2004; Yona et al., 2019),
suggesting a limited development of this kind of knowledge with
age during school years. However, the relationship between KPA
level and age remains unclear. Blanchard et al. (2020) and Longmuir
et al. (2018) showed that KPA of Canadian youth increases from 9 to
12 years of age and from 12 to 15 years of age. Conversely, the 25–44
years of age group are more knowledgeable than those aged 44 years
and older (Kay et al., 2014). In adulthood, KPA level is also
influenced by gender with significantly higher KPA scores in women
(Bennett et al., 2009; Kay et al., 2014; Moore et al., 2010). However,
this difference is not clearly apparent in the literature during
childhood or adolescence (Blanchard et al., 2020; Longmuir et al.,
2018) while studies show higher performance among females in
academic subjects (OCDE & Bartilla, 2017), which calls into
question the gender specificity of KPA. Finally, KPA score is
correlated with level of education (Kari et al., 2020; Kay et al.,
2014) suggesting that vocational students, who are typically less
theory oriented throughout their formal education, might develop
less KPA than students enrolled in a traditional school (Duru-
Bellat & Perretier, 2007). A vocational school is a secondary
educational institution designed to provide vocational education
required to complete the tasks of a particular job. On the contrary,
the traditional schools aim at a more general education without
direct connection with an immediate career goal.

Given the importance of KPA to physical literacy (Cale &
Harris, 2018; Ennis, 2015), we anchor this study in the physical
literacy framework (Cairney et al., 2019) and specifically in the
KPA domain. In France, formal PE programs offer three explicit
categories of knowledge to be taught to the students, including:
(a) principles of efficacy to effectively engage in PA (Badminton:
“Various solutions to build the point: make the rally last to tire the
opponent and/or take the opponent in a hurry, while varying the
trajectories” cited in Ministère de L’Education Nationale, 2010),
(b) knowledge related to training according to the objectives of
maintaining health or achieving a performance (“Know and adjust
different training parameters” cited in Ministère de L’Education
Nationale, 2010), and (c) knowledge relating to sports culture in
order to understand the value and meaning of different activities in a
society or group (e.g., “access to cultural heritage” cited inMinistère
de L’Education Nationale, 2010). More implicitly, two additional
categories of KPA can be identified: (d) knowledge about scientific
recommendations (e.g., “the principles of a healthy habitus [ : : : ]
regularity of physical practice” cited in Ministère de L’Education
Nationale, 2010), and (e) knowledge on the benefits of PA
(e.g., “include the beneficial effects of regular physical activity
with increasing independence throughout life” cited in Ministère
de L’Education Nationale, 2010). Thus, an assessment of KPA for
French students can focus on these five dimensions of knowledge.

The purpose of this study was to assess students’ KPA by
grade level, school, and gender, in relation to these five categories
identified in the French PE curriculum. We hypothesized that the
level of KPA evolved with the grade level but remained relatively
low, especially for students undertaking education at a vocational
school. Also, despite differences in academic knowledge, we
hypothesized that boys were equally as knowledgeable as girls
for KPA because of the importance of the gender issue in French
PE policies. Indeed, since 2018, this issue is prominent within the
French educational policy with, for example, an “equality referent”
in each school and a specific training for all educational teams
(Ministère de l’Education Nationale, 2018).

Method

Constructions of the Questionnaire and the
Evaluation’s Scale

Identification of Categories

In order to create a questionnaire to score the level of French
adolescents’ KPA, we conducted a qualitative analysis of French’s
PE programs. Taking inspiration from the Grounded Theory
method (Strauss & Corbin, 1994) we identified five categories
of KPA in the French PE curriculum (Table 1). A research team of
two academics and two practitioners designed the items to assess
each category. Academics are PhDs in PA and sports science, and
practitioners are PE teachers and experts in physical literacy
(>5 years of experience). Each item was discussed until unanimous
consensus was reached. At the end of this stage, the tool consisted
of 44 items.

Development of a Scale Measurement

Based on the five knowledge categories, the initial research team
conducted a double-step process. The first step was to create the
items. The four initial members worked independently on a battery
of items to assess each category of knowledge. Items were shared,
discussed, and finally agreed upon in case of total unanimity.
Consensus was reached on the completeness of the items, their
relevance to the knowledge categories, and the target population.

The second step was based on this item’s selection. Three
members of the initial research team designed a scale measurement
for each category of questions (open-ended questions and closed-
ended questions) by a triangulation method (Lincoln & Guba, 1985).
The category scales were verified by a new group of expert PE
teachers enrolled for their level of expertise for each category.
Qualitative interviews allowed the proposals to evolve before being
resubmitted to the consensus of the initial. At the end of these two
steps, we followed the recommendations of Lawshe (1975) to con-
sider the acceptance standard of content validity ratio (content validity
ratio ≥ 0.99) to assess the content validity (Haynes et al., 1995).

Each item of the questionnaire is scored between 0 and 2
points by researchers with an 0.5 incremental scale. A total of 0.5,
1, 1.5, and 2 points represent respectively inadequate, low, suffi-
cient, and excellent level of KPA. The total score represents the
sum of all the five categories’ scores, to obtain a score between 0
and 10 points. The closer the score to 10 is, the higher the KPA
level is.

To examine the interrater reliability, three PE teachers were
recruited and trained (30 min) to assess the responses of a randomly
selected sample of participants (n = 100). We calculated the in-
traclass fidelity coefficient for each item (Bartko, 1966; Shrout &
Fleiss, 1979) and conducted the Krippendorff alpha test (Hayes &
Krippendorff, 2007). Items which did not reach recommended
thresholds (p < .05; intraclass correlation coefficient > .7; Krippen-
dorff alpha > .7) were modified and retested. When the value was
still unsatisfactory following a second assessment, the item was
discarded (n = 8).

Recruitment of Participants

In accordance with French law on data protection, an authorization
to conduct this study was given by Data Protection Officer of the
University of Lille under number 202037 and the Ethical commit-
tee of University of Lille (France). This authorization procedure
secures data storage and guarantees the anonymity of participants.
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The questionnaire, in a digital version (Framasoft, Lyon,
France), was distributed throughout France in a public forum
for PE teachers on a professional social network. The volunteer
teachers recruited their students through an online questionnaire.
The recruitment process resulted in 764 adolescents (between 9th
and 12th grades) volunteering to participate in the study. Distribu-
tion by grade, school, and gender is shown in Table 2. We excluded
participants (n = 28) when they did not answer the verification
questions correctly (two questions).

Measurement of Participant Scores

The KPA global questionnaire consisted of three parts: (a) general
and sociological information (e.g., gender, school, and grade),
(b) five categories of KPA (36 items), and (c) verification questions
(n = 2).

Ranking of KPA in Relation to Grade Levels: Calculation of the Z
Score

Descriptive analyses were undertaken of mean values of KPA
scores according to each dimension and independent variables
(gender, grade, and school type). Normality (p > .05; Shapiro–Wilk
test) and homogeneity of variance of the data (p < .05; Levene test)
were tested. Friedman’s analysis of variance was used to compare
mean KPA score according to each dimension.

As the equality of variance in the data assumption was
violated, we decided to standardize expression of test performance
by converting the score of each participant into z scores, allowing
us to compare each participant scores to the distribution average
using SD units (Aguert & Capel, 2018). This method reduces the
limitations of our scale by assigning a score based on others in
the distribution and real scores. We calculated the z scores with the
formula z = (x − μ)/σ with x representing KPA score, μ the mean
value KPA score of the population, and σ the KPA SD of the
population (Aguert & Capel, 2018).

Statistical Analyses

We calculated mean and SD of z scores in each KPA dimension
differentiated by gender, grade, and school type (traditional or
vocational). A three-way analysis of variance on z scores (Gender ×
School ×Grade) was used to detect any significant main and
interaction effects of each independent variable on KPA z scores.
Partial eta squared values (η2

p) were used to examine the effect sizes
with a 95% confidence interval. We followed the recommendations
of Cohen (1988) to consider the effect small when η2

p > .01,
medium when η2

p > .06, and large when η2
p > .14.

Between-group differences (vocational vs. traditional) for the
same grade and within-grades differences were analyzed by Tukey

post hoc tests. The presence of outliers was assessed. Normality,
homoscedasticity, and interdependence of the residuals were checked
for each score (Grubbs test, Jarque–Bera test, Bptest, and Durbin
Watson test). Level of statistical confidence was set at p < .05.

The free R software (version 1.2.50.33; Rstudio, Boston, MA)
with different packages was used for these statistical analyses
(QuantPsych, Outliers, car, RcmdMisc, qdata, lmtest, tseries,
lsmeans, lsr, afex, effectsize, and ggplot2).

Results

Interrater Reliability

The first step led to the modification of 10 elements as they did not
meet the recommendations in terms of interrater reliability (Broc
et al., 2016; Hayes & Krippendorff, 2007). After these modifica-
tions, the second interrater reliability analysis discarded eight
items. The final questionnaire contains 36 items with interrater
reliability ranging from satisfactory to excellent (intraclass corre-
lation coefficient > .7; Krippendorff alpha >.7).

Level of KPA

Figure 1 shows a pattern of low scores among students on the
proposed KPA test raw scores. A large majority of the total sample
scores were “inadequate” or “low” for each dimension and across
the entire test.

Overall, 77.2% of the students were included in the inadequate
or low total score category (μ = 4.05 ± 1.27 [3.96; 4.14]; Figure 1). As
shown in Table 3, except for dimension “efficacy” and “training,” the
skewness of the data distributions was principally negative for the
whole sample. The Levene test reveals that variances were unequal
across the KPA dimensions (p < .05), and a Dunn test indicates that
the variance differs significantly among all dimensions. The “culture”
dimension has the highest variance value (0.25) in contrast to the
“benefits/risk” and “efficacy” dimension values (0.07). With regard
to the mean values of dimensions, a nonparametric Friedman test
revealed a significant dimension effect on the scores (p < .05). Post
hoc testing showed that the “culture” score (1.24/2 ± 0.5 [1.2; 1.27])
was higher than “benefits,” principles, recommendations, and train-
ing for total (p < .05). The KPA “principles of efficacy” (μ = 0.51/2 ±
0.27[0.49; 0.53]) displayed the lowest average score (p < .05). Z
scores of “recommendation” and “benefits” were not significantly
different of other categories (p > .05).

Effects of Gender, School, and Grade on the
Ranking of KPA (Z Scores)

Results from the three-way analysis of variance on the different
KPA z scores are presented in Table 4, which shows z scores values

Table 1 Categories of Physical Activity Knowledge

Benefits Knowledge of benefits of physical activity and risks
of physical inactivity

Culture Knowledge of sports culture in a society, group,
and community

Principles Knowledge of principles of efficacy in sports
activities

Recommendations Knowledge of World Health Organization
recommendations

Training Knowledge related to training process

Table 2 Participant Description

Participants Total Girls Boys Vocationala General

n 748 463 285 124 624

9th Grade 195 117 78 17 178

10th Grade 235 147 88 43 192

11th Grade 212 129 83 34 178

12th Grade 106 70 36 30 76
aIn France, the vocational educational program contains around 30% of students.
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by gender, school, and grade. Interaction effects for School ×Grade
are shown for KPA “culture,” F(3, 732) = 2.75, p = .04, η2

p > .01,
“training,” F(3, 732) = 3.66, p = .01, η2

p > .01, and “total,” F(3,
732) = 3.42, p = .01, η2

p > .02.
Results showed significant higher z scores in traditional than in

vocational school for KPA “principles,” 0.03 ± 1 versus −0.13 ±
0.01, F(1, 732) = 19.42, p = 5.91e-05, η2

p > .03, “benefits,” 0.08 ±
0.95 versus −0.36 ± 1.13, F(1, 732) = 16.32, p = 1.2e-05, η2

p > .02,
“culture,” 0.08 ± 0.95 versus −0.35 ± 1.14, F(1, 732) = 18.32,
p = 2.11e-05, η2

p > .02, “training,” 0.06 ± 0.96 versus −0.32 ± 1.1,
F(1, 732) =34.97, p = 5.12e-09, η2

p > .05, and “total,” 0.01 ± 0.94
versus −0.46 ± 1.13, F(1, 732) = 32.57, p = 1.67e-08, η2

p > .04.
Within group differences across grades are shown only for the

traditional school with higher z scores for the 12th grade than for
10th grade in KPA “principles” (0.38 ± 0.88 vs. −0.06 ± 0.94,
p = .01; Figure 2). Also, no gender effects were observed in the
data (p > .05).

Differences in vocational versus traditional school for the
same grades are displayed in Figure 2. No significant differences
were found between Grades 9 and 11 in any KPA dimension
between participants in the two categories of institutions. For the
10th grade, z scores are higher in traditional, than in vocational
programs for KPA “culture” (0.07 ± 0.98 vs. −0.55 ± 0.1; p = .03)
and KPA “training” (0.03 ± 0.98 vs. −0.51 ± 0.90; p = .02). For the
12th grade, z scores are higher in traditional than in vocational
institution for KPA “training” (0.33 ± 0.88 vs. −0.72 ± 1.22;
p = .01) and KPA “total” (0.34 ± 0.85 vs. −0.65 ± 1.21; p = .02).

Discussion

The aim of this study was to assess the evolution of the level of
KPA in French adolescents (9th to 12th grade) according to gender,
school, and grade. Key findings showed that, overall, students
enrolled in vocational schools tended to have lower KPA scores
than those enrolled in traditional schools, especially in Grade 12.
Although students in the traditional program improve their knowl-
edge of the principles of effectiveness in sports activities as they

progress through their academic years, KPA does not significantly
improve from Grades 9 to 12. KPA seems to be a forgotten
dimension in the formation of a physically literate individual in
French high schools.

TwoSchools, TwoDifferent Paths to Acquiring KPA

This study revealed an interaction effect between grade and school
on KPA z scores (Table 4). This outcome shows a different
evolution in the z scores of students according to the type of
school, demonstrating a significant improvement for understanding
of KPA “principles” only in traditional school programs. Also, total
KPA z scores were significantly higher in traditional than in
vocational institution at the end of schooling. These results are
consistent with previous studies in the literature showing an effect
of educational level on KPA (Bennett et al., 2009; Kari et al., 2020;
Kay et al., 2014). In France, these results are confirmed by the
consecutive Program for International Student Assessment (OCDE
& Bartilla, 2017), which highlight significant differences between
the performance level of French pupils in traditional and vocational
institutions in certain subjects (e.g., French and Mathematics). Our
results suggested that these differences also exist on the KPA level.
While all students have the same initial level of KPA in 9th grade,
our results show that knowledge development process differs
according to the school type, differentiated by traditional and
vocational curricula, in 10th, 11th, and 12th grades. Indeed, general
curriculum students become more knowledgeable about principles
of efficacy in sport activities, although the effect size remains small
(η2 = .01). Students enrolled in vocational high school, on the other
hand, remain stagnant in their levels of KPA. These results suggest
that promoting KPA should be seriously considered to reduce
inequalities among students. Students in vocational schools have a
cumulative disadvantage: this group is generally less successful
academically in general (Palheta, 2016), but also in terms of
adherence to PA recommendations (Hankonen et al., 2020). Our
results highlight that this group is less successful in KPA, but also
that the instruction provided throughout high school does not help
them improve their KPA. Further studies are needed to better

Figure 1 — Levels of KPA on raw scores for the total sample (n = 764). Total = total score of KPA; benefits = knowledge of benefits of PA and risks of
physical inactivity; culture = knowledge of sports culture; principles = knowledge of principles of efficacy in sports activities; recommendations =
knowledge of World Health Organization recommendations; training = knowledge of training process. KPA = knowledge about physical activity. The
shaded sections correspond to: inadequate level, low level, sufficient level, and excellent level about KPA.
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understand the uniqueness of PA engagement in vocational high
school and the type of physical literacy practices that would be
most beneficial. However, our results clearly indicate that substan-
tial changes should be made to promote KPA among these students
and to promote well-rounded development of physical literacy
through high school.

The results of the current study contribute to findings from
studies on cognitive dimensions of physical literacy showing that
KPA level of Canadian youth increases from 9 to 12 years of age
(Longmuir et al., 2018) and from seventh to ninth Grade
(Blanchard et al., 2020). Our study suggests that, in France, after
Grade 9, there is weak, or no KPA development depending on

school while knowledge development should be a dynamic aspect.
It would be interesting to conduct a study to explore this issue on an
international level, to contribute to the initial findings of Blanchard
et al. (2020) and Longmuir et al. (2018).

An Overall Low Level of KPA for Boys and Girls
in High School in the Majority of Dimensions

Overall, the results showed a low KPA level for adolescents
across gender, school, and grades. “Culture” dimension showed
the highest score with an average score of 1.24 points on a two
scale points. Our results corroborate previous findings in the

Table 3 Descriptive Statistics of Knowledge About Physical Activity by School, Gender, and for Total Sample
(N = 764)

School N SD Mean (/2) SE Kurtosis SE Skewness SE

Benefits (2 points)

Traditional 636 0.25 0.85 0.01 0.67 0.19 −0.50 0.10

Vocational 128 0.30 0.73 0.03 −0.07 0.43 −0.68 0.21

Girl 477 0.26 0.82 0.01 0.30 0.22 −0.51 0.11

Boy 287 0.26 0.84 0.01 1.40 0.29 −0.80 0.14

Total 764 0.26 0.83 0.01 0.69 0.18 −0.61 0.09

Recommendation (2 points)

Traditional 636 0.39 0.81 0.02 −0.59 0.19 0.03 0.10

Vocational 128 0.40 0.74 0.03 −0.81 0.43 −0.17 0.21

Girl 477 0.39 0.80 0.02 −0.69 0.22 −0.21 0.11

Boy 287 0.40 0.80 0.23 −0.46 0.29 −0.03 0.14

Total 764 0.39 0.80 0.01 −0.60 0.18 0.00 0.09

Training (2 points)

Traditional 636 0.32 0.70 0.01 −0.32 0.19 0.13 0.10

Vocational 128 0.32 0.52 0.03 −0.18 0.43 0.47 0.21

Girl 477 0.33 0.65 0.01 −0.31 0.22 0.30 0.11

Boy 287 0.32 0.71 0.02 −0.31 0.28 −0.09 0.14

Total 764 0.33 0.67 0.01 −0.37 0.18 0.15 0.09

Efficacy (2 points0

Traditional 636 0.26 0.53 0.01 −0.28 0.19 0.23 0.10

Vocational 128 0.29 0.43 0.03 −0.14 0.43 0.57 0.21

Girl 477 0.27 0.50 0.01 −0.19 0.22 0.42 0.11

Boys 287 0.25 0.54 0.02 −0.37 0.29 −0.41 0.14

Total 764 0.27 0.52 0.01 −0.31 0.18 0.25 0.09

Culture (2 points)

Traditional 636 0.48 1.28 0.02 −0.16 0.19 −0.67 0.10

Vocational 128 0.57 1.05 0.05 −0.87 0.43 −0.37 0.21

Girl 477 0.51 1.23 0.24 −0.39 0.22 −0.60 0.11

Boys 287 0.48 1.26 0.3 −0.02 0.29 −0.72 0.14

Total 764 0.51 1.24 0.02 −0.27 0.18 −0.65 0.09

Total (10 points)

Traditional 636 1.19 4.17 0.05 0.62 0.19 −0.66 0.10

Vocational 128 1.47 3.46 0.13 −0.37 0.43 −0.39 0.21

Girl 477 1.30 3.99 0.05 0.249 0.223 −0.49 0.11

Boy 287 1.21 4.14 0.07 1.07 0.29 −1.00 0.14

Total 764 1.27 4.05 0.05 0.47 0.18 −0.67 0.09

Note. Total = total score of knowledge about physical activity; benefits = knowledge of benefits of physical activity and risks of physical inactivity; culture = knowledge of
sports culture; principles = knowledge of principles of efficacy in sports activities; recommendations = knowledge of World Health Organization recommendations;
training = knowledge of training process.
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literature which have already highlighted the weakness of the
KPA level in different populations (Kay et al., 2014; Hunter et al.,
2014; Chen & Nam, 2017), even among health professionals
(Yona et al., 2019). The data also confirm findings of studies
suggesting that the PE curriculum does not focus enough on the
KPA dimension to promote active lifestyles (Kirk, 2005) and
adequately nurture the cognitive dimension of physical literacy.
The exception that is highlighted here, concerning knowledge of
“sports culture” and the development of “principles of efficacy”
KPA for students enrolled in traditional programs, can be linked
to the specificity of the French PE curriculum, which is largely
focused on the learning of traditional sports (Combaz & Hoibian,
2009).

No gender effect was detected in any KPA dimensions. Those
results are aligned with data from previous studies showing KPA
did not differ as a function of gender in children and adolescents
(Blanchard et al., 2020; Longmuir et al., 2018). However, other
studies indicate that females tend to score higher in general subjects
(OCDE & Bartilla, 2017) or in KPA in adult populations
(>18 years; Bennett et al., 2009; Kay et al., 2014; Moore et al.,
2010). The KPA gap after high school graduation seems to widen
and requires further investigation, possibly focusing on the increas-
ing interest of women in health literacy (Sørensen et al., 2015).
However, these conclusions remain speculative, and further study
is needed to understand these differences in gender throughout the
lifecourse.

Limitations and Perspectives

In the current study, the data were obtained with a cross-sectional
methodology, and future research using longitudinal study design
is needed, allowing a more in-depth analysis of KPA development
across high school grades. However, the lack of differences
between the two types of school at the beginning of high school
education allows us to conclude that the development of KPA
seems to differ according to the educational career path of the
pupils. A second limitation is linked to the lack of a validated
KPA measurement tool. We have attempted to address this
weakness by creating a test through consensus, assessment scales
through a triangulation process, validating the response scales by
harnessing expert PE specialists’ knowledge, and testing the
reliability of the scores. Z scores allowed us to compare each
sample’s scores and ranking of students according to age and
gender-based data norms.

Future investigations are needed to identify which knowledge
is actually taught in PE lessons with the involvement of PE teachers
and howmuch is understood and retained by pupils. Several studies
have highlighted significant differences between real and formal
curricula (Perrenoud, 1993), questioning the difference between
what is supposed to be learned (the formal curriculum) and what is
actually implemented in PE classes (the real curriculum). These
analyses could make it possible to improve the quality of PE
teaching from the point of view of the knowledge transmitted,
particularly in the case of school type and PA disadvantaged pupils.

Table 4 Z-Scores Values in Relation With Gender, School and Grade and School, Gender, and Grade Effects
From a Three-Ways Analysis of Variance

Variables Total Benefits Culture Principles Recommendations Training

Gender

Boys 0.09 ± 0.96 0.03 ± 0.98 0.05 ± 0.97 0 ± 1.02 0.12 ± 0.97 0.1 ± 0.96

Girls −0.04 ± 1.01 0 ± 1.01 −0.02 ± 1.02 0.01 ± 1 −0.05 ± 1 −0.07 ± 1.01

School

Traditional 0.1 ± 0.94* 0.08 ± 0.95* 0.08 ± 0.95* 0.03 ± 1* 0.1 ± 0.97 0.06 ± 0.96*

Vocational −0.46 ± 1.13 −0.36 ± 1.13 −0.35 ± 1.14 −0.13 ± .01 −0.44 ± 1 −0.32 ± 1.1

Grade

9th 0.03 ± 0.92 0.08 ± 1 0.04 ± 0.93 −0.03 ± 0.95 0.03 ± 1.1 0.01 ± 0.98

10th −0.12 ± 1.05 −0.12 ± 1.01 −0.05 ± 1.06 0.09 ± 1.05 −0.08 ± 1.01 −0.14 ± 0.99

11th 0.11 ± 0.95 0.06 ± 0.95 0.06 ± 0.96 0.15 ± 1.04 0.09 ± 0.95 0.05 ± 0.95

12th 0.05 ± 0.12 0.06 ± 1.07 −0.02 ± 1.05 −0.02 ± 0.91 0.04 ± 1.1 0.17 ± 1.09

Simple effects

Gender NS NS NS NS NS NS

School p = 1.67e-08
η2
p > .04

p = 5.91e-05
η2
p > .02

p = 2.11e-05
η2
p > .02

p = 1.2e-05
η2
p > .02

NS p = 5.12e-09
η2
p > .04

Grade NS NS NS p = .03
η2
p > .01

NS NS

Interactions effects

Gender ×Grade NS NS NS NS NS NS

Gender × School NS NS NS NS NS NS

School ×Grade p = .02
η2
p > .01

NS p = .04
η2
p > .01

NS NS p = .01
η2
p > .01

Gender × School ×Grade NS NS NS NS NS NS

Note. Total = total score of knowledge about physical activity; benefits = knowledge of benefits of physical activity and risks of physical inactivity; culture = knowledge of
sports culture; principles = knowledge of principles of efficacy in sports activities; recommendations = knowledge of World Health Organization recommendations;
training = knowledge of training process; NS = not significant.
*p < .05; Power = 1.
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Conclusion

The KPA development constitutes one of the conditions for
sustainable PA engagement (Parcel & Baranowski, 1981; Rudd
& Glanz, 1990; Cairney et al., 2019). Our study reveals a lack
of development of KPA in high school, especially in vocational
students. Our results challenge PE teaching strategies to
ensure that all students are given access to knowledge to
lead active, healthy lifestyles through well-rounded physical
literacy. This question must be at the heart of current reflections,
given the appetite of young people for self-organized PA
(Muller, 2018).
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