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Introduction: Physical education (PE) teachers’ assessment practices and frequently

applied teaching content suggest that pupils’ academic achievement in PE may be

influenced by individual differences in pupil-related factors such as leisure-time

physical activity levels and sport participation. Although physical activity could be

considered an inherent part of PE, neither of these factors are explicit assessment

criteria in the Norwegian PE curriculum. Hence, the current study aimed to

investigate the association between leisure-time physical activity levels and sport

participation (e.g., team ball, endurance, aesthetic, and strength sports) on academic

achievement in PE for pupils attending lower secondary school (13–16 years).

Methods: A total of 169 boys, 174 girls, and 6 who identified as other gender

(N= 349) participated in the study. The pupils answered an online

questionnaire to collect data on their last-received grade in PE, as well as

different questionnaire items from the Young-HUNT study related to leisure-

time physical activity and sport participation.

Results: Themain analysis, via stepwise regression, revealed that a greater frequency

of pupils’ leisure time physical activity and participation in endurance type and team/

ball sports was significantly associated with a better grade in PE. The pupils who

attended PE and similar subjects more frequently were also significant predictors in

the regression model. The final mediation analysis indicated that participation in

endurance type and team/ball sports mediated the relationship between the

frequency of leisure-time physical activity and the grade in PE.

Discussion: The results are discussed in relation to the Norwegian PE

curriculum, indicating a misalignment between learning outcomes and

teachers’ assessment and grading practice.
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Introduction

The given grade in physical education (PE), as a proxy for academic achievement,

should reflect a pupil’s attained level of knowledge and skills in accordance with the

national curriculum’s expected learning outcomes (1, 2). Therefore, the grade in PE

must reflect a valid assessment procedure, as it functions as a selection instrument in

the progress toward higher education and/or employment when added up with grades
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from the other school subjects (3). As such, it is also essential that

the PE grade is an objective measure of academic achievement and

that possible influential factors are accounted for and properly

integrated into the assessment procedures.

In the perspective of a constraints-bed framework (4), there are

multiple constraints outside of that embodied within the

curriculum that influence the evaluation of academic

achievement and thus represent a challenge for pupils, teachers,

and educators in PE. As PE teachers use observation as the

primary means for assessing pupils’ academic achievement level

(5, 6), understanding how pupil behavior emerges is necessary

for the conceptualization of academic achievement in the subject.

Under this framework, teachers assess pupil behavior in PE that

emerges from the interacting individual, environmental, and task

constraints operating on a session-by-session basis (7). Thus,

academic achievement in PE could be understood as an outcome

of pupil behavior that satisfies the interacting task and

environmental constraints that operate within the subject (7, 8)

(Figure 1). Through their manipulation of the task and

environmental constraints, the curriculum and the teacher can be

viewed as key factors in influencing the type of individual

constraints that are given value in relation to academic

achievement in PE.

Through its stated learning outcomes and accompanying text,

the Norwegian PE curriculum describes the goal-directed

behavior that is to be learned, informs on the teaching content,

and sets the physical environment for learning (1). From the

perspective of constraints, it therefore provides the formal

environmental and task constraints imposed on the individual

pupil from which he or she must accommodate for behavior to

be deemed successful (8). The Norwegian PE curriculum’s stated

learning outcomes involve the psychomotor, social, cognitive,

and affective domains (1, 9). For this study’s particular cohort,

learning outcomes are to be achieved by the end of study year

10. In essence, these learning outcomes focus on pupils’ ability to

make use of, practice, and develop different skills and knowledge

within various movement contexts, to reflect on how different

presentations of the body in media and society may affect body

image and physical activity, and to acquire the skills and

knowledge to practice sustainable and safe use of the nature and

its elements (1). Additionally, learning outcomes also state that

pupils should develop the ability to cooperate and interact with

their peers, acknowledge individual differences, and support their

peers’ learning processes (1). Accompanying the curriculum’s

learning outcomes, pupils’ efforts should also be part of teachers’

assessment and grading of pupils’ achievement in Norwegian PE.

Within the curriculum (1), the effort is operationalized as pupils

portray independence in their learning process, continuously

keep trying to work on challenges specific to the subject, and

challenge their own physical capacities. According to the

curriculum, it should be perceived as a positive in terms of

assessment and grading that the pupils keep trying even when

progress in performance or skill acquisition is lacking (1).

As identified by Newell and Valvano (10), PE teachers

represent a key constraint on pupils’ emergent behaviors, as they

are the ones responsible for shaping both environmental (e.g.,

outdoor or indoor sessions and socio-environmental factors) and

task constraints (e.g., playing games or practicing specific skills)

that shape the overall design of sessions. Compared to other

school subjects, PE teachers experience a considerable degree of

autonomy and are primarily responsible for the assessment and

grading of the subject (5, 11, 12). In the perspective of

FIGURE 1

Academic achievement as an outcome of interacting constraints [adapted from Newell (4)] (8).
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constraints, the teachers thus have a key two-sided role in (1)

designing the learning tasks and environment of PE classes that,

consequently, impact and shape the student behavior (13) and

(2) assessing and grading the emergent pupil behavior according

to the national curriculum’s expected learning outcomes and

establishing the individual level of academic achievement across

multiple sessions.

Individual constraints represent unique structural and

functional characteristics of pupils and include factors related to

their physical, physiological, cognitive, and emotional build-up

(7). These person-related factors, in interaction with other

constraints, also contribute to the emergence of pupil behavior in

PE and thus potentially impact the behavioral features that

teachers value (or not) in the assessment and grading process.

Indeed, academic achievement in PE has previously been linked

to a variety of individual constraints. For instance, psychological

factors such as greater physical self-perceptions (14) and

autonomous forms of motivation (15, 16) have previously been

associated with higher grades in PE. Furthermore, relative age

(e.g., 17, 18), timing of biological maturity (18), and physical

fitness levels (19) have additionally been identified as influential

factors among Norwegian pupils’ differential academic

achievement levels in the subject. In the Norwegian context, such

findings have been argued to reflect assessment practices that are

not necessarily in confluence with the curriculum’s stated

learning outcomes and rather align with the task and

environmental constraints strongly influenced by teachers’

perceptions of a more skill- and sport-oriented subject (8).

According to teachers’ assessment practices, it is suggested that

pupils need to perform well in sport-related skills and have a

certain physical fitness level to achieve high grades in PE

(6, 20–22). Therefore, the impact of pupils’ involvement in sports

outside the school setting and their physical activity level has

been acknowledged as influential in determining their potential

for achieving higher grades (20, 23). This recognition extends to

Norwegian PE teachers who emphasize the importance of pupils

demonstrating specific team sport skills (such as ball games) and

showing proficiency in physical fitness components to attain the

highest grades (22). Indeed, Vedøy et al. (24) report a significant

positive association between objectively measured physical

activity and academic achievement in PE in a Norwegian

adolescent cohort. Notably, this association was more

pronounced among girls than boys. Moreover, Leirhaug (3)

discovered a positive correlation between pupils’ weekly physical

activity levels and their grades in PE, while a single item

assessing pupils’ participation in competitive sports did not show

a statistically significant relationship. Meanwhile, Wiium and

Säfvenbom (25) observed a positive association between both

self-organized physical activity and participation in organized

sports with grades in PE. However, their findings also indicated

that pupils with higher grades were more likely to engage in both

organized sports and self-organized physical activity, compared

with pupils solely involved in organized sports.

The suggested associations between pupils’ grade in PE and

their leisure-time physical activity and sport participation may be

founded in two arguments. Firstly, physical activity serves as a

key determinant of individual physical fitness (26). Consequently,

it is plausible to suggest that the levels and intensity of leisure-

time physical activity may indirectly impact pupils’ achievement

in PE by influencing their physical fitness levels. Furthermore,

Norwegian PE teachers interpret the assessment and grading

criterion of effort as the capacity to visibly exhibit strenuous

physical work, as outlined by Aasland and Engelsrud (27).

Consequently, pupils with higher physical fitness levels may

possess the ability to exert greater effort and, through the

activities chosen by teachers, demonstrate higher levels of speed,

endurance, and strength compared with their counterparts with

lower physical fitness levels. Secondly, as quantity and quality of

practice are argued as robust explanatory mechanisms of learning

and performance (28–30), pupils’ academic achievement level

could be influenced by the movement experience they acquire

during leisure-time physical activity. The subject of PE seems to

be dominated by a sport-oriented teaching content (31). More

specifically, Norwegian PE teachers seem to heavily rely on

fitness training and team/ball sports as their choice of teaching

activities (32, 33). Accompanied by the abovementioned

assessment and grading practices, individual pupils’ amount of

experience with certain sports may therefore provide a

carryover effect in accordance with these teacher-influenced task

constraints operating in the subject.

Aim of the current study

Based on the presented considerations, which highlighted that

pupil’s leisure-time sport experiences and physical activity levels

may potentially be individual constraints that influence academic

achievement through mediating observed (and graded) behaviors

in PE, the principle aim of the current study was to investigate

the association between leisure-time physical activity levels and

sport participation (e.g., team/ball, endurance, aesthetic, and

strength sports) on academic achievement in PE for pupils

attending lower secondary school (13–16 years). It was

hypothesized that (1) pupils with higher physical activity levels

would receive higher grades in PE compared with those with

lower physical activity levels and (2) pupils who participate more

frequently in specific sports, especially team/ball games or sports

that require components of physical fitness, receive higher grades

in PE compared with peers who participate less frequently.

Materials and methods

Participants

A convenience sample of 349 pupils was recruited from two

public Norwegian lower secondary schools (study years 8–10) to

answer an online questionnaire. A total of 143 and 206 pupils

represented study years 9 and 10, respectively. Aiming to include

pupils of different sociocultural and socio-environmental

backgrounds, one of the participating schools was located in a

rural community, and the other was located in an urban setting
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in a larger Norwegian city. All public schools within the Norwegian

education system are regulated by and follow the same curricula.

They are also coeducational. To be included in the study, all

participating pupils had to previously receive a grade in PE and

follow a normal school progression in line with their date of birth.

Procedure

Data collection was conducted during a 2-month period from

December 2021 to January 2022. By using their personal

computer, participating pupils answered the questionnaire via the

online service Nettskjema (UIO) while seated at their desks

during normal school hours. Trained practitioners were present

in the initial parts of the data collection to answer any questions

regarding the wording or format of the questions or to address

any potential technical issues with the online questionnaire. The

pupils were encouraged to answer questions as truthfully as

possible. They were also informed that participation would not

influence their grade in the subject and that their teachers would

not be allowed to see their answers. The questionnaire included

items concerning their gender, age, year of study, body weight,

and height and items concerning their leisure-time physical

activity and sport participation. Additionally, the questionnaire

asked pupils to self-report the grade they last received in PE.

Given the time of data collection, this would be the grade they

received at the end of their previous school year. In conjunction

with the grade, the items for leisure-time physical activity and

sport participation are of main interest in this study and

therefore addressed in more detail in the following section.

Prior to the data collection, pupils, and their legal guardians,

were informed of the purpose of the study, that participation was

voluntary, that they could withdraw from the study at any time,

and that all data were collected and treated anonymously. The

study was approved by the Norwegian Agency for Shared

Services in Education and Research (SIKT) (previously known as

the Norwegian Centre for Research Data) (project ID: 169464).

After a consultation between SIKT and the first author of this

study, it was deemed adequate that the pupils themselves

consented to participate by answering and completing the online

questionnaire. This was made possible due to the nature of the

involved questions and the use of Nettskjema as the online

service ensuring anonymity and concealment of IP addresses.

Measurements

Academic achievement in physical education
As an indicator of academic achievement in PE, pupils reported

their last-received grade in PE at the time of data collection. It is

important to note that although self-reported grades are

considered relatively accurate representations of the actual

teacher-reported achievement levels, they may be subject to some

overestimation of achievement on pupils’ part (34). In the

Norwegian education system, grades are not used as part of

teachers’ end-of-term or end-of-year assessment and grading

until pupils attend year 8 in lower secondary school, which is the

first of three years at that level. The grading scale ranges from 1 to

6, where a grade of 1 is described as “very low competence” and a

grade of 6 as “excellent competence” for all school subjects (35).

Leisure-time physical activity level
The current study made use of relevant questions from the

Trøndelag Health Study (Young-HUNT 4) to assess pupils’

leisure-time physical activity and sport participation. The Young-

HUNT study is aimed at Norwegian 13–19-year-olds and, in the

period between 2017 and 2019, captured data from 8,066

adolescents concerning, among other aspects, questions related to

their physical activity behaviors (36).

The single items in the questionnaire address different aspects

of physical activity behavior, namely, frequency, duration, and/or

intensity. Two items address the extent to which pupils are

physically active during their leisure time: “Outside of school:

how often do you participate in sports or physical activity so

much that you get out of breath and/or sweat?” (frequency), and

“Outside of school: how many hours a week do you participate

in sports or physical activity so much that you get out of breath

and/or sweat?” (duration/time). The wording “get out of breath

and/or sweat” indicates moderate-to-vigorous intensity of the

physical activity behavior (37). The frequency-related item ranges

between never (1) to every day (6), and the duration item ranges

from none (1) to 7 h a day (6), on a six-point Likert scale. These

single items are translated from the World Health Organization

in Schoolchildren (HBSC) questionnaire. They have previously

been validated in a Norwegian adolescent sample (38).

An additional three items were included addressing the

frequency of participating in organized, “How often do you

participate in organized training (with sport teams or

associations)?”; unorganized, “How often do you participate in

unorganized training with others (e.g., playing football with

friends, and training at the gym/group classes)?”; and training on

own initiative, “How often do you train individually (training

alone, on own initiative)?”. All items involved participants

evaluating the frequency ranging from never (1) to four times a

week or more (5). The first two items have more recently been

applied to a Norwegian adolescent sample (36).

Duration of participation in PE

Another six-point Likert scale item, ranging from none (1) to

5 h or more (6) from the Young-HUNT study concerning

duration in PE was included: “How many school hours a week

do you participate in Physical education at school?”. Of note, this

item also, in brackets, highlights for the participant that it

involves other optional subjects in school of a physical activity-

related nature. At the lower secondary school level, this would, in

addition to PE, include the optional subject of physical activity

and health. This subject is concerned with facilitating pupils’

understanding, interest, and development of a health-promoting

lifestyle via physical activity (39).
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Leisure-time sport participation

Finally, a single item from the Young-HUNT study was used to

more specifically address the frequency in which pupils were

involved with different sports in their leisure time. The item is

worded, “How often do you participate in the following

activities?”, with potential answers ranging from never (1) to four

times a week or more (5). The available sport categories are

endurance sports (e.g., running, cross-country skiing, cycling,

swimming, track, and field), team/ball sports (e.g., football,

volleyball, handball, and ice hockey), aesthetic sports (e.g., dance,

gymnastics, and aerobics), martial arts/strength sports (e.g., judo,

karate, taekwondo, boxing, and powerlifting), resistance training

(e.g., bodybuilding and fitness training), technical sports (e.g.,

horse riding, track and field, jumping, and skateboarding), ski

sports (e.g., alpine skiing, snowboarding, and telemark), outdoor

(“friluftsliv”) (e.g., hiking and skiing trip), and training at the

gym. This item has also previously been used in a Norwegian

adolescent sample (37).

Statistical analysis

Prior to the main analysis, missing data (2.25%) were assessed

and deemed missing completely at random (40). Missing data were

treated by the multiple imputation method (41) which resulted in

five iterations. The average score of these five iterations was used to

replace the missing values for each case. The distribution of

normality was also assessed by investigating the histograms and

Q–Q plots of the variables analyzed.

The pupils’ responses to the questionnaire were imported into

STATA MP version 18 (StataCorp) for statistical analyses.

Descriptive statistics, correlation analysis, regression analysis, and

mediation analysis were performed to answer the research

questions in this paper. Descriptive analysis provided mean,

standard deviation, and range (minimum and maximum values)

for all variables used in the study. Regression analysis (42) was

employed with pupils’ grades as the dependent variable. This

analysis aimed to examine the association between grade and

background variables such as age, gender, and BMI. Next, each

of the variables describing leisure-time physical activity levels and

leisure-time sport participation was added to separate models, to

test their relationship to PE grade while controlling for age,

gender, and BMI. Correlation analysis was subsequently

conducted with variables showing significant associations with

PE grades in the initial regression analysis, to explore

relationships among these variables.

Stepwise regression analysis (42) was utilized to identify the

most influential variables related to leisure-time physical activity

levels and sport participation on PE grades. This process

involved sequentially adding variables, beginning with

background factors in Step 1, followed by leisure-time physical

activity variables in Step 2, and leisure-time sport participation

variables in Step 3. Only variables significantly associated with

PE grades progressed to the next step, resulting in the final

regression model (Step 4).

Finally, mediation analysis was performed to examine the

extent to which leisure-time sport participation mediated the

relationship between leisure-time physical activity levels and PE

grades. The mediation analysis was conducted using the medsem

package (43), employing structural equation modeling (SEM)

with an adjusted Baron and Kenny approach (44) to assess

mediation effects.

Results

Descriptive statistics

The average age of the participating pupils (N = 349) was 14.6

years old (SD = 0.6). Among the pupils, 169 identified as males, 174

as females, and 6 other genders. The six in the other category are

not included in the analysis where gender is included. The

participant’s average BMI was 20.7 (SD = 2.8), and the mean

grade in PE was 4.61 (SD = 0.68) for the boys and 4.40

(SD = 0.74) for the girls. These average scores are slightly below

the national average of 2021 for 10th grade (boys, 4.8; girls, 4.7)

(45). Table 1 presents the descriptive statistics on age, BMI, and

grade and the questions used to measure the pupils’ physical

activity levels and sport participation.

To explore the impact of age, gender, and BMI on grade, a

regression analysis was conducted with grade as the dependent

variable. Age, gender, and BMI were added to the model as

independent variables. While controlling for the effect of the

other independent variables in the model, the pupils’ age was

positively associated with grade in PE (B = 0.15, p = 0.027). Boys’

grades were significantly higher than girls (B = 0.20, p = 0.009),

TABLE 1 Mean, standard deviation (SD), minimum, and maximum values
for the variables used in the study (n = 349).

Variable Mean SD Min Max

Pupil characteristics

Age 14.6 0.6 13 16

BMI 20.7 2.8 14 31

Grade 4.5 0.7 2 6

Leisure-time PA levels

PA frequency 4.4 1.2 1 6

PA hours 4.4 1.5 1 6

PE participation 3.4 1.0 1 5

Organized activity 3.2 1.6 1 5

Non-organized activity w/others 2.7 1.3 1 5

Training own initiative 3.1 1.3 1 5

Leisure-time sport participation

Endurance sports 2.9 1.2 1 5

Team ball sports 2.9 1.7 1 5

Aesthetic sports 1.5 1.0 1 5

Combat strength 1.5 1.0 1 5

Strength sports 2.9 1.3 1 5

Technical sports 1.4 0.9 1 5

Ski sports 1.7 0.9 1 5

Outdoor life 2.3 1.1 1 5

Fitness center 2.2 1.4 1 5

PA, physical activity; PE, physical education.
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and pupils with higher BMI received a significantly lower grade

(B =−0.03, p = 0.037). This first pupil characteristics model

explained a limited amount of the variance in grade (R² = 0.04)

and predicted that a female 13-year-old pupil with a BMI of 27

receives a grade in PE of 3.8, compared with a grade in PE of 4.6

for a 15-year-old boy with a BMI of 22.

Initial regression analysis: background
factors and physical activity levels

Next, each of the variables describing the physical activity level

and characteristics were added to this model separately to identify

which variables were associated with the grade in PE. Controlling

for the pupils’ age, gender, and BMI, the response to the

variable’s physical activity frequency (B = 0.23, p < 0.001),

physical activity hours (B = 0.18, p < 0.001), PE participation

(B = 0.23, p < 0.001), organized activity (B = 0.15, p < 0.001), and

training on own initiative (B = 0.12, p < 0.001) was positively

associated with PE grade. The variables describing non-organized

activity were statistically unrelated to grade in PE. For the

variables describing the characteristics of the pupils’ physical

activity while controlling for age, gender, and BMI, participation

in endurance sports positively related to PE grade (B = 0.14,

p < 0.001). Similar associations were found for team/ball sports

(B = 0.15, p < 0.001), strength sports (B = 0.12, p < 0.001), ski

sports (B = 0.11, p = 0.010), and outdoor life (B = 0.10, p = 0.005).

The variables describing participation in aesthetic sports, combat

strength sports, technical sports, and fitness center were

statistically unrelated to PE grades.

Correlation analysis

Since these variables are all related to the pupils’ physical

activity levels and characteristics, we can expect them to be

correlated. A correlation analysis included the variables

significantly associated with grade to explore these associations.

This analysis demonstrates that physical activity frequency and

activity hours are highly correlated (r = 0.74), and these two

variables also show a similar correlation to the other variables in

the analysis. Moreover, team/ball sports correlate highly to

organized activity (r = 0.71). The complete results from the

correlation analysis are found in Table 2.

Stepwise regression analysis: identifying key
predictors of PE grade

To further test what physical activity characteristics most

greatly influenced grade in PE, a stepwise regression analysis

(Table 3) was performed. Following the high amount of shared

variance between physical activity frequency and physical activity

hours, as well as between team/ball sports and organized activity,

was only one from each of these pairs of variables included in

the further analysis. Full models for all variables are available

upon request from the corresponding author. Physical activity

frequency was chosen over physical activity hours since this

variable demonstrated the most substantial relationship with PE

grade when the variables were tested individually. Team/ball

sports were selected over organized activity since team/ball sports

provide more information as to what activity the pupil is

engaged in compared with the more overarching variable

describing different types of organized sports.

The first step of the regression analysis (Model 1) involved

running a model with the pupil characteristics age, boy, and

BMI. In the second step (Model 2), the variables describing

physical activity frequency, PE participation, and training on

one’s own initiative were included. Physical activity frequency

and PE participation were positively and significantly related to

PE grade when controlling for these other variables describing

physical activity levels, while training on one’s own initiative was

not statistically associated with PE grade in this model.

Therefore, this variable was not included in the third step of the

analysis, where the variables describing physical activity

characteristics were included. The level of participation in

TABLE 2 Correlation analysis for the variables used to measure pupils’ physical activity levels and characteristics with a significant impact on PE grade
(n = 349).

Variable 1 2 3 4 5 6 7 8 9 10

1. PA frequency −

2. PA hours 0.74*** −

3. PE participation 0.29*** 0.27*** −

4. Organized activity 0.57*** 0.62*** 0.21*** −

5. Training own initiative 0.43*** 0.39*** 0.15** 0.01 −

6. Endurance sports 0.37*** 0.35*** 0.12* 0.27*** 0.30*** −

7. Team ball sports 0.49*** 0.52*** 0.28*** 0.71*** 0.01 0.15* −

8. Strength sports 0.41*** 0.41*** 0.20*** 0.11* 0.62*** 0.21*** 0.14** −

9. Ski sports 0.10 0.14* 0.12* 0.08 0.17** 0.20*** 0.08 0.12* −

10. Outdoor life 0.08 0.00 0.14** −0.02 0.18** 0.24*** 0.01 0.08 0.29*** −

PA, physical activity; PE, physical education.

*p < 0.05.

**p < 0.01.

***p < 0.001.
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endurance sports and team/ball sports was positively and

significantly related to PE grade. Strength sports, ski sports, and

outdoor life were statistically unrelated to PE grade in this model

and were excluded in Model 4. The final model suggests that

physical activity frequency (B = 0.11, p = 0.002), PE participation

(B = 0.14, p < 0.001), endurance sports (B = 0.08, p = 0.009), and

team/ball sports (B = 0.09, p < 0.001) are positively associated

with PE grade also in a multiple regression model where we

include several measures on the pupils’ physical activity levels

and characteristics.

Predictions based on Model 4 indicate that a sedentary (1 on

physical activity frequency) 15-year-old boy with a BMI of 22

who rarely participates in PE (1 on PE participation) and who is

not engaged in endurance sports or team/ball sports (1 on both

variables) would receive a PE grade of 3.5. A highly active boy

(6 on physical activity frequency) who scores max on PE

participation (5) of the same age and with the same BMI as the

sedentary boy who is not engaged in endurance sports or team/

ball sports (1 on both variables) would be estimated with a grade

of 4.6. If the same boy were somewhat involved in endurance

sports (3 on this variable) and highly engaged in team/ball sports

(5 on this variable), the grade would be predicted to be 5.1.

These results suggest that both physical activity levels and

characteristics influence PE grade to a substantial extent.

Mediation analysis

Furthermore, since endurance sports and team/ball sports are a

part of many pupils’ weekly physical activity, these activities may

mediate the positive relationship between physical activity

frequency and grade. To explore this possible relationship, two

mediation analyses were conducted. The mediation analysis

revealed evidence of partial mediation for both endurance sports

and team/ball sports, suggesting that the mediation effect of

these sports partially explains the relationship between physical

activity frequency and academic achievement. The indirect effect

of physical activity frequency on grade, mediated by participation

in endurance sports, was estimated to be 0.057 (standardized

effect). The z-value for the indirect effect in the endurance sports

mediation model was 2.772, with a corresponding p-value of

0.006, indicating that the indirect effect is statistically significant.

We calculated the ratio of indirect to total Effect (RIT) for

endurance sports as the ratio of the indirect effect to the total

effect, resulting in a value of 0.139. This suggests that

approximately 14% of the total effect of physical activity

frequency on PE grade is mediated by participation in endurance

sports. The ratio of indirect to direct effect (RID) for endurance

sports, calculated as the ratio of the indirect effect to the direct

effect, is approximately 0.161. This indicates that the mediated

effect, through participation in endurance sports, is

approximately 0.2 times as large as the direct effect of physical

activity frequency on academic achievement.

The indirect effect of physical activity frequency on PE grade,

mediated by participation in team/ball sports, was estimated to

be higher than for endurance sports, with a standardized effect

of 0.102. The z-value for the indirect effect was 3.685, with a

corresponding p-value of <0.001, indicating that the indirect

effect is statistically significant. We calculated the RIT as the

ratio of the indirect effect to the total effect, resulting in a value

of 0.246. This indicates that participation in team/ball sports

mediates approximately 25% of the total effect of physical

activity frequency on PE grade. The RID, calculated as the ratio

of indirect and direct effects, is approximately 0.326. This

suggests that the mediated effect, through participation in team-/

ball sports, is approximately 0.3 times as large as the direct effect

of physical activity frequency on PE grade.

These findings from the mediation analysis collectively indicate

that participation in endurance sports and team/ball sports

significantly mediates the association between physical activity

frequency and PE grade. It is important to note that these

mediation effects are partial, suggesting that while these sports

explain a significant portion of the relationship, other factors

may also contribute to the observed relationship between

physical activity frequency and PE grade.

Discussion

The current study’s main aim was to investigate the association

between pupils’ academic achievement in PE and their leisure-time

TABLE 3 Stepwise regression analysis for pupils’ PE grade (n = 343).

Variable/
Model

Model 1 Model 2 Model 3 Model 4

Coeff.
(std.err)

Coeff.
(std.err)

Coeff.
(std.err)

Coeff.
(std.err)

Constant 2.7 (1.0)** 2.0 (0.9)* 1.8 (0.9)* 1.8 (0.9)*

Pupil characteristics

Age 0.16 (0.07)* 0.11 (0.06)* 0.12 (0.6) 0.13 (0.06)*

Boy 0.20 (0.08)** 0.07 (0.07) 0.06 (0.07) 0.06 (0.07)

BMI −0.03 (0.01)* −0.03 (0.01)* −0.03 (0.01)* −0.03 (0.01)**

Physical activity levels

PA frequency 0.18 (0.03)*** 0.09 (0.04)* 0.11 (0.04)**

PE participation 0.16 (0.04)*** 0.12 (0.04)** 0.14 (0.04)***

Training own

initiative

0.04 (0.03)

Sport participation

Endurance

sports

0.06 (0.03)* 0.08 (0.03)**

Team ball

sports

0.09 (0.02)*** 0.09 (0.02)***

Strength sports 0.04 (0.03)

Ski sports 0.04 (0.04)

Outdoor life 0.04 (0.03)

Model statistics

F-statistics 5.1** 16.6*** 13.0*** 17.5***

R2 0.04 0.23 0.28 0.27

Adj. R2 0.04 0.21 0.26 0.25

AIC 737 669 653 652

BIC 752 696 694 684

PA, physical activity; PE, physical education.

*p < 0.05.

**p < 0.01.

***p < 0.000.
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physical activity and sport participation in a Norwegian sample at

lower secondary school. It was hypothesized that pupils with higher

leisure-time physical activity levels and sport participation,

especially participation in team/ball games and sports that

require physical components, would receive higher grades as

opposed to peers with lower leisure-time physical activity levels

and sport participation. The main findings indicated that the

frequency in which pupils conducted physical activity in their

leisure time and participated in endurance type and team/ball

sports were significantly associated with the grade pupils received

in PE. Additionally, their frequency of participating in PE and

other similar subjects was significantly associated with the grade

as well. However, the directionality of this relationship remains

unclear. Furthermore, a mediating effect of leisure-time

participation in endurance- and team/ball sports on the

relationship between the frequency of leisure-time physical

activity and pupils’ grade was identified. Participation in

endurance sports and team/ball sports mediated approximately

14% and 25% of the frequency of leisure-time physical activity’s

total effect on the grade in PE, respectively.

Physical activity level and academic
achievement in physical education

As expected, pupils who reported being more often physically

active at a moderate-to-vigorous intensity level received a higher

grade in the subject, suggesting a potential association between

physical activity levels and academic achievement in PE. As such,

the current study’s results provide evidence to support our first

hypothesis, while also lending support to previous studies

indicating that leisure-time physical activity behavior acts as an

individual constraint on academic achievement in PE (3, 24, 25).

As an immediate thought, this might be a reasonable finding in

that PE is primarily a movement-oriented subject in which

learning and development take place via different physical

activities as described in the Norwegian PE curriculum. As such,

physical activity is an inherent component of the subject (3, 46).

However, being physically active, per se, or having specific levels

of acquired physical activity during pupils’ leisure time are not

criteria of the PE curriculum. Despite this, traditional assessment

and grading practices seem to, in part, place value on pupils’

(physical) activity levels in the subject (47). For instance,

Leirhaug (3) has previously highlighted that pupils more active

during PE lessons received a higher grade in the subject.

As physical activity is considered an influential factor in the

development of physical fitness (26), individual differences in

leisure-time physical activity could also have an indirect influence

on achievement in PE by potentially mediating the relationship

between pupils’ grade and physical fitness. The impact of

physical fitness has previously been highlighted among

Norwegian adolescents in which pupils who portrayed greater

levels of endurance and speed, lower body power/strength, and in

general greater physical fitness had better grades compared with

peers scoring lower on these physical capacities (19). A rationale

underpinning these findings may be related to the demands

placed upon pupils’ ability to perform by the dominant teaching

content of physical exercise activities and team and ball sports

(33, 33). More specifically, the enduring use of physical fitness

testing evident through both Norwegian (6, 12, 32) and

international literature (21, 48, 49) might suggest that, logically,

physical fitness, accompanied by a potential mediating effect of

physical activity, is partly influential on pupils’ achievement level

in the subject. Moreover, it has previously been argued that

specific learning outcomes of the Norwegian PE curriculum may

themselves place demands in which pupils of greater physical

fitness are better equipped to accommodate, work efficiently, and

achieve, to a higher degree, the expected learning outcomes to be

reached as opposed to their peers of lower physical fitness levels

(50). For instance, to attain the learning outcome “exercise and

develop skills in a variety of movement activities” (1 p8), better

physically fit pupils may have an advantage in their capacity to

efficiently practice skills of a particular movement activity.

Sport participation and academic
achievement in physical education

Another main finding of the current study revealed that

Norwegian pupils who more frequently participated in endurance

and team/ball sports, specifically, during their leisure time were

more advantageous in terms of higher grades. While similar to

and supporting a previous study on Norwegian adolescents (25),

in which involvement in organized sports seemed beneficial for

better grades, these findings may offer a more nuanced

perspective in highlighting the distinctive influence of specific

sports on pupils’ academic achievement in PE. It should be

noted that while Leirhaug (3) found a significant statistical

association between leisure-time physical activity and the grade

in PE, pupils’ participation in, what was referred to as,

competitive sports was not. As previously noted, Norwegian PE

teachers experience considerable autonomy in their teaching,

assessment, and grading practice. Consequently, there is a

potential for meaningful variations in teaching and assessment/

grading practices between both teachers and schools which

ultimately is reflected in pupils’ grades in PE.

Through the initial regression analysis of this study, the

frequency of leisure-time participation in endurance, team/ball,

strength, and ski sports, as well as outdoor activities, was all

positively associated with the grade in PE. Meanwhile aesthetic,

combat, and technically oriented sports and training at fitness

centers were not statistically associated with the grade. The

explanation for why participation in these latter sports was not

related to achievement in PE in the current study is probably

due to the broadly defined content area of the Norwegian PE

curriculum, which provides Norwegian PE teachers with

considerable autonomy in their teaching and selection of

activities. Although all the assessed sports/activities in this study

could arguably be applied in PE to address pupils’ work on the

Norwegian curriculum’s learning outcomes (1), the few sports

that were significantly associated with the grade indicate that

some teaching content is prioritized above others. This
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assumption is strengthened by the stepwise regression analysis in

which only the frequency of participation in the endurance- and

team/ball sports acted as significant predictors of pupils’ grade in

contrast to strength training, ski sports, or outdoor life, which

were included in the same model. These results indicate as to

which physical activity characteristics are of importance to

academic achievement in PE and, as such, suggest a potential

carryover effect in PE. As argued in the introduction, quantity

and quality of training (or experience) with particular movement

activities are important indicators of performance (28–30). It

could therefore be argued that pupils participating more

frequently in the significantly associated sports are beneficial due

to the reason that these are activities dominating what is taught

in PE (31–33). If teachers, additionally, view achievement in PE

through the lens of sports (6, 20–23), pupils may potentially be

rewarded for their technical and tactical proficiency exceeding

that of their less experienced peers. At the same time, the lack of

any statistical association between the grade with the other

included activities is indicative of the less prioritized content area

of the curriculum such as dance, outdoor activities, and

swimming (32, 33).

Methodological considerations and
further study

In the following, methodological limitations and strengths are

acknowledged to inform potential further studies addressing

similar avenues of research. Firstly, it is important to highlight

that the current study can make no assumption about causality

based on its cross-sectional design. Additionally, the temporal

alignment between the reported PE grade and current leisure-

time physical activity levels should be considered a limitation, as

the study does not account for changes in behavior over time.

Future research employing longitudinal designs could better

capture the directionality of this relationship. The decentralized

education system of Norway, and the associated autonomy

experienced by Norwegian PE teachers, suggests that there might

be differences in both teaching and assessment/grading practices

locally (between teachers) and geographically (between schools),

potentially resulting in different factors influencing pupils’

achievement in PE. Meanwhile, tendencies offered by both

Norwegian and international literature suggest that a sport-

oriented perspective on achievement in PE is present across

contexts, which may warrant similarities in what constitutes

achievement. Secondly, though a convenience sample may induce

selection bias, the current sample’s average grade was similar to,

but slightly below, that of the average national achievement level

for 10th grade pupils in 2021, which indicates some resemblance

of the current sample to that of the general population in

Norwegian lower secondary schools. Thirdly, as depicted by the

constraints-based framework, pupils’ academic achievement in

PE could be understood as the confluence of interacting

constraints residing in the individual, task, and environment. In

this study, the rationale underpinning the choice to investigate

leisure-time physical activity characteristics resides in current

knowledge on teaching content, assessment/grading practices,

and associated discourse in the subject which can be identified as

either task and/or environmental constraints. These constraints

are not addressed in this study but, according to the framework,

are influential on which individual constraints are of relevance to

investigate in association with pupils’ academic achievement in PE.

There is a need for more in-depth studies on this topic, and

future research would benefit from adopting a mixed-methods

approach. By incorporating qualitative methods, researchers

could explore how students experience the value of physical

activity during leisure time and its impact on cognitive processes,

such as motivation. Additionally, it could examine how students

perceive and reflect on the key aspects of the grading process.

Furthermore, physical education teachers could be asked to

evaluate their grading practices through qualitative interviews.

Practical application

The observed associations between the grade in PE and pupils’

leisure-time physical activities and participation in endurance- and

team-/ball sports raise questions about potential biases in teachers’

teaching, assessment, and grading practices. While these results do

not establish causation, they highlight the need for further

investigation into whether certain types of sport participation

influence grading. Particularly as none of these individual

constraints are depicted as assessment and grading criteria in the

Norwegian PE curriculum. Hence, these findings might

encourage Norwegian PE teachers to apply a greater variety in

the teaching content and be aware of how their perception of

what constitutes relevant knowledge and skills in PE may

influence pupils’ potential for higher levels of academic

achievement in the subject. As there might be considerable

individual differences within a teacher’s cohort of pupils, the use

and consideration of the constraints-based framework may help

teachers approach the subject with a more conscious

consideration of pupils’ individual prerequisites/conditions and

provide more equal opportunities for learning and achievement

in PE.

Conclusion

The study’s results indicate that there is an association between

pupils’ academic achievement in PE and their leisure-time physical

activity levels and sport participation, which in large accepts the

proposed hypotheses of the study. That frequency of

participation in endurance and team/ball sports influences the

grade level in PE is perhaps of particular interest. It lends

support to previous literature suggesting that teachers may

perceive skill and knowledge in a sport-oriented sense, which

contrasts the Norwegian PE curriculum’s intentions. Collectively,

the study’s results offer additional, and perhaps more nuanced,

insight into the influential role of leisure-time physical activity

behaviors as individual constraints on academic achievement in

PE. More specifically, PE teachers should acknowledge inter-
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individual differences in leisure-time physical activity and sport

participation in their teaching, assessment, and grading practice.
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