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Abstract

Study aim: The aim of this study was to examine the mediating role of secondary school students’ physical activity attitudes
between health-related fitness knowledge (HRFK) and physical activity (PA).

Materials and methods: The research employed a quantitative research method, using the relational survey model. The partici-
pants of the study consisted of a total of 603 (female = 295, male = 308) secondary school students from six different second-
ary schools in Isparta and Burdur provinces in the fall semester of the 2023—-2024 academic year. The data of the study were
collected with a personal information form, the Turkish HRFK Test, the Physical Activity Attitude Scale for Secondary School
Students and the Physical Activity Questionnaire for Older Children (PAQ-C). The analysis of the data was made using the
Process Macro v3.3 plug-in with model 4 and 5000 resampling methods with a 95% confidence interval.

Results: 1t was found that students’ HRFK had significant positive effect on their physical activity attitudes and physical activi-
ties. It was observed that physical activity attitudes also positively affected physical activity. Additionally, physical activity
attitudes were found to have a mediating role between HRFK and physical activity.

Conclusions: To conclude, it was found that secondary school students’ HRKF affected their participation in physical activity.
However, our research showed that the effect of HRFK on physical activity of secondary school students may occur indirectly
through physical activity attitudes. It can be concluded that the HRFK level of secondary school students is important for par-

ticipation in physical activity.
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Introduction

It is important for children to participate in the recom-
mended amount of physical activity in their development
and health and to make this a habit from an early age,
because it can be effective in helping children and ado-
lescents maintain a healthy body weight, improve cardio-
vascular, musculoskeletal and brain health, protect against
chronic diseases, and improve cognitive, motor and social
skills [7, 38, 40, 44, 47, 72, 77]. However, the amount of
physical activity of children and adolescents is decreasing
and sedentary behaviors are increasing [36, 37, 39, 81, 83].
For example, it was reported that 80% of adolescents aged
13—-15 globally, and similarly 80.2% of adolescents aged
11-17 in Turkey, do not engage in sufficient physical ac-
tivity [67, 84, 87]. However, the PA levels decline with
age from late childhood and adulthood [38], with girls be-
ing less active than boys at all ages [64, 79, 80]. In fact,
it has been described as a pandemic due to the prevalence

of physical inactivity [55]. As a result of low levels of
physical activity, overweight, obesity and related chronic
diseases may occur in older ages [11, 36, 43]. Therefore,
there is a great need to determine the factors that may be
effective in the formation of physical activity habits in
childhood in order to protect people from chronic diseases
and allow them to live healthily.

There are many factors that affect participation in
physical activity during childhood and adolescence. These
include biological and demographic factors such as gen-
der, age, and socioeconomic level; behavioral factors such
as physical activity intention; psychological factors such
as self-efficacy and perceived physical competence; and
sociocultural factors such as perceived social support [9,
13, 53, 57, 69, 82]. At this point, it is known that physical
education classes have positive effects on these factors in
terms of participation in physical activity [8, 30, 60, 62].

Although traditional sports-based physical educa-
tion implemented in schools is a school-based program
that should encourage physical activity, its inadequacy in
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achieving these goals and objectives is obvious [17, 68].
Many curriculums on this subject have begun to adapt al-
ternative curriculum models focused on health promotion
instead of the traditional sports-based physical education
model [6]. The goals of this type of model courses include
courses that teach health and fitness concepts, fitness pro-
gramming, and self-monitoring and evaluation curricula
[17]. Thanks to these types of curriculum changes used
in physical education, students have HRFK, are able to
make informed decisions about exercise and conditioning,
show positive improvements in physical activity attitudes,
and prefer active sports [31]. Ennis [23] suggested that the
most important factor affecting physical activity is HRFK
in physical education.

Some researchers stated that one of the most impor-
tant factors preventing participation in physical activity
in children and adolescents is HRFK, which is not taught
sufficiently in physical education classes [20, 21, 27, 52].
In this context, students” HRFK is an area that has not
been studied sufficiently and needs to be constantly im-
proved [22, 27, 52, 58, 76]. HRFK includes basic physical
fitness concepts (physical activity relationships and health
relationships), components of physical fitness (cardio-
respiratory, muscle strength, endurance, flexibility, body
composition), effects of exercise on chronic disease risk
factors, exercise prescription (frequency, intensity, du-
ration, type, personal assessment), nutrition and injury
prevention. [91]. In another definition, it is expressed as
the information one must have in order to perform physi-
cal activity and protect against chronic diseases [27]. In
this case, students’ knowledge of the important effects of
physical activity on health can enable them to make con-
scious decisions about participating in physical activity as
a result of knowing how and how much physical activ-
ity to do. Thus, it can positively affect students’ attitudes,
motivations and intentions towards physical activity, and
ultimately their participation in physical activity [14, 26,
31, 41]. Similarly, people who do not know the benefits of
physical activity as a result of incomplete HRFK and who
are inadequately knowledgeable about how to do physical
activity are less likely to engage in physical activity. It is
emphasized that HRFK may be the reason for low physi-
cal activity [27, 50, 51]. When the relevant literature is
examined, studies indicate that HRFK is positively related
to physical activity. Additionally, it has been reported that
interventions aimed at HRFK can increase physical activ-
ity [5, 22, 23, 59, 65, 76, 81, 91].

However, some studies conducted in various age
groups have found that there is no relationship between
HRFK and physical activity [27, 41, 49, 85, 86]. In this
case, HRFK can be considered as the first step in gaining
physical activity habits [12]. The gap between theoretical
understanding and the lack of supporting data about the
role of HRFK in participation in physical activity hinders

the promotion of physical activity. Therefore, it is recom-
mended to investigate the relationships between these var-
iables in depth. [51, 76]. At this point, it should be taken
into consideration that different variables, in addition to
HRFK, may be effective in gaining physical activity hab-
its for a healthy life. It emphasizes that the relationship be-
tween HRFK and physical activity should be investigated
more deeply and the factors that may mediate this rela-
tionship should be focused on [21, 41]. Thus, one can gain
in-depth knowledge about the role of HRFK in promoting
physical activity [49].

A possible variable that may mediate the relationship
between HRFK and physical activity is physical activity
attitude. Attitude towards physical activity expresses peo-
ple’s positive or negative evaluations about participating
in physical activity and affects their decisions regarding
physical activity [19, 32]. Attitudes towards physical ac-
tivity may be positively influenced by HRFK and may in-
fluence physical activity. This situation can be explained
by the theory of planned behavior (TPB) [3, 4, 49]. Ac-
cording to the TPB, intention is the most important factor
that determines the performance of behaviors and there
are three main factors (attitude towards behavior, subjec-
tive norm and perceived behavioral control) that also af-
fect the intention. Regarding the first of these, affective
tendency is liking or disliking physical activity, cognitive
tendency is awareness that physical activity may be harm-
ful or beneficial, and psychomotor tendency is attitude to-
wards behavior such as participating or not participating
in physical activity. The second is the subjective norm,
which consists of the social pressure felt to participate or
not participate in physical activity. The third is perceived
behavioral control, which refers to perceiving participa-
tion in physical activity as difficult or easy. In this case,
the effect of HRFK on physical activity can be explained
by the attitude towards behavior in the TPB [1, 2, 31, 75],
because information can positively affect the attitude to-
wards behavior [25], which can lead to behavioral inten-
tion and behavior [49, 75]. For example, people’s high
level of HRFK enables them to know the benefits of
physical activity and how to do physical activity to pro-
tect against chronic diseases. This may increase physical
activity intention and participation in physical activity by
positively affecting people’s physical activity attitudes in
their cognitive, affective and psychomotor sub-domains.
In this context, relevant studies have found that training
performed to improve HRFK has an impact on people’s
physical activity attitudes and physical activities [1, 10,
31, 66, 67, 74]. There are also studies indicating that
physical activity attitudes are related to and effective in
physical activity [32, 34, 54, 61, 74].

In summary, in line with the theoretical explanations
and research findings in the literature, a theoretical model
can be put forward in which physical activity attitude will
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have a mediating role in the relationship between HRFK
and physical activity. Therefore, the aim of the study is to
examine whether secondary school students’ physical ac-
tivity attitudes have a mediating role between HRFK and
physical activity. For this purpose, the following hypoth-
eses were tested.

Hypothesis

e H,: HRFK of secondary school students positively af-
fects their physical activities.

e H,: Physical activity attitudes mediate the relationship
between secondary school students’ HRFK and physi-
cal activity.

Materials and methods

Study model

This research was conducted via a quantitative research
method using the relational survey model. The survey
model is a research model used to describe a situation that
existed before or continues to exist. This research model
aims to determine the existence of a relationship between
two or more variables and, if any exists, the degree of this
relationship [48].

Participants

The participants in this research were determined ac-
cording to “easily accessible case sampling”, which is
a purposeful sampling method. The research participants
consisted of a total of 603 (female = 295, male = 308)
secondary school students from six different secondary
schools in Isparta and Burdur provinces in the fall semes-
ter of the 2023-2024 academic year. They joined the study
by having their parents confirm the Parental Permission
Form. We followed the principles outlined in the Decla-
ration of Helsinki and the research was approved by the
ethics committee.

Table 1. Characteristics of participants

Groups Frequency Percentage [%]
Gender Female 295 % 48.9
Male 308 % 51.1
12 years 210 % 34.8
Age 13 years 206 % 34.2
14 years 187 % 31.0
6™ grade 210 % 34.8
Grade 7t orade 202 % 33.5
8th grade 191 % 31.7

Procedures
Data collection tools

Personal information form. In this form prepared by
the researchers, 3 questions were asked about the partici-
pants’ ages, grades and gender.

Turkish Health-Related Fitness Knowledge Test. The
Turkish Health-Related Fitness Knowledge Test (THR-
FKT) was used to measure students’ HRFK. It was devel-
oped by Mott et al. [63] and Hiiniik and Ince [45] under
the name Superkids-Superfit Knowledge Test and adapt-
ed into Turkish according to the Physical Education and
Sports course curriculum. This test includes Cardiovascu-
lar Endurance (10 questions), Muscular Strength Endur-
ance (4 questions), Flexibility (4 questions), Body Compo-
sition (3 questions), Training Principles (6 questions) and
General, consisting of 6 sub-dimensions such as Health
Information (9 questions), and has a total of 36 questions.
Increasing scores from the test indicate that students’ HR-
FK has increased. Validity and reliability analyses of the
test were conducted on 420 secondary school students. As
a result of the analysis, it was found that the reliability of
the test was 0.68, item difficulty was 0.24-0.90, p-value
was 0.60 and discrimination was 0.40—0.54. According to
these data, the test is considered valid and reliable. Within
the scope of the research, the KR-20 reliability coefficient
was calculated as 0.62 for the total test.

Physical Activity Questionnaire for Older Children
(PAQ-C). The Physical Activity Questionnaire for Older
Children (PAQ-C), which was developed by Kowalski,
Crocker and Donen [56] and later used by Erdim et al.
adapted to Turkish by [24], was used to determine stu-
dents’ physical activity participation. This measurement
tool is a self-report questionnaire answered by the child to
recall the last 7 days to determine children’s physical ac-
tivity participation levels. The survey consists of a total of
10 questions in 2 sub-dimensions: “In School (3 items)”
and “Out of School (6 items)”. The average physical activ-
ity score is calculated by taking the average of the scores
of'the first 9 questions, except for the 10th question, which
asks whether there is a disease or a condition that prevents
physical activity. The survey is scored between 1 and 5;
the lowest physical activity level is “1” and the highest
physical activity level is “5”. Validity and reliability anal-
yses of the test were performed. As a result of the confirm-
atory factor analysis conducted for the validity of the test,
it was found that the fit index values were y*/df = 2.174,
RMSEA = 0.054, NNFI = 0.95, CFI = 0.97, GFI = 0.97,
SRMR = 0.037 and AGFI = 0.95. For the reliability of the
test, the Cronbach alpha internal consistency coefficient
was calculated and was 0.77 for the general sample (girls
o =0.76; boys a. = 0.77). Therefore, it was determined that
the test is a valid and reliable measurement tool to measure
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the participation of children aged 9-14 in physical activity
[24, 56]. Within the scope of the research, the Cronbach
alpha internal consistency coefficient was calculated as
.75 for the total scale.

Physical Activity Attitude Scale for Secondary School
Students. The Physical Activity Attitude Scale for Sec-
ondary School Students scale, developed by Yildizer et
al. [88], was used to measure students’ physical activ-
ity attitudes. This scale consists of 5 sub-dimensions
and 25 items: “Love” (5 items), “Willingness” (7 items),
“Benefit (4 items)”, “Socialization (5 items) and Self-Con-
fidence (4 items). The scale is designed as a 5-point Likert
type (1 = strongly disagree, 5 = strongly agree). There is
a reverse coded item in the scale. Increasing scores from
the scale indicate that students’ attitudes towards physical
activity have increased positively. Validity and reliability
analyses of the scale were performed. As a result of the
confirmatory factor analysis conducted for the validity of
the test, the fit index values were found to be ¥%/df = 1.96,
RMSEA = 0.048, NNFI =0.927, CF1=0.937, [F1=0.937,
GFI = 0.909. Cronbach’s alpha internal consistency coef-
ficient was calculated for the reliability of the scale. It was
found that the total scale of the scale was 0.92, and the
values for the sub-dimensions were: willingness 0.85, love
0.83, benefit 0.75, socialization 0.82 and self-confidence
0.70. Therefore, it is stated that the scale is valid and reli-
able for secondary school students in the 6th, 7th and 8th
grades.

Collection of data

Permission to use the scales was obtained from the
authors before starting the study. Then, a voluntary con-
sent form was obtained from the students’ families for
participation in the study. Before starting the application,
the purpose of the study was explained to the students and
participation in the study was voluntary. The measurement
tools were applied in a single session by the researcher in
the students’ physical education and sports classes. Par-
ticipants completed the measurement tools in 50 minutes.

Statistical analysis

SPSS version 23.0 was used to analyze the data. For all
analyses, the significance level was considered as p <0.05.
Before data analysis, it was checked whether there were any

Table 2. Descriptive statistics and correlations of variables

missing or incorrect answers. Descriptive and inferential
statistics were used to analyze the data. The data showed
a normal distribution, and parametric tests were used [78].
Within the scope of inferential analyses, correlation analy-
sis and mediator variable analysis were performed. For the
first purpose of the research, Pearson correlation analysis
was used; 0.00-0.30 is reported as low, 0.30—0.70 as me-
dium and 0.70-1.00 as large [16, 29]. For the mediation
analyses for the second purpose of the research, instead of
traditional methods, a modern approach was preferred; re-
gression analysis based on the bootstrapping method was
performed, and indirect effects were reported in line with
the binary confidence interval (CI) values. In these analy-
ses, age, grade and gender variables were kept under con-
trol. The analyses were carried out with model 4 using the
Process Macro v3.3 plug-in developed by Hayes [42]. The
analysis was carried out with 5000 resampling methods
with a 95% confidence interval (CI). In this context, the
significance of the mediation role was evaluated accord-
ing to the criterion that the bootstrapping results did not
include the (0) value of the lower (BootLLCI) and upper
(BootULCI) binary confidence interval [33, 42].

Results

The relationships between secondary school students’
HRFK, physical activity attitudes and physical activities
are presented in Table 2.

As shown in Table 2, there was a positive, moderately
significant relationship between secondary school students’
HRFK, physical activity attitudes (r =0.337, p <0.01) and
physical activities (r=0.325, p <0.01). Additionally, there
was a moderate positive relationship between secondary
school students’ physical activity attitudes and physical
activities (r=0.375, p <0.01).

The mediating role of physical activity attitude in the
relationship between HRFK and physical activity in sec-
ondary school students is presented in Figure 1.

As seen in Figure 1, HRFK was found to have a sig-
nificant positive effect on physical activity attitude
(a=0.057, SE =0.006, t = 8.8621, p < 0.01) and physical
activity (¢ = .052, SE = 0.005, t = 8.8134, p < 0.01). It
was determined that physical activity attitude significantly

M+ SD a b c
a. HRFK (0-36) 22.57+4.23 1
b. Physical Activity Attitude (1-5) 3.81+£0.72 0.337%** 1
c. Physical Activity (1-5) 3.11 £0.67 0.325%** 0.375** 1

** p<0.001; * p<0.05.
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Physical Activity

Attitude
a= 057, p=0.00
R*=23
Health-Related Fitness e= 032, p=0.00 . .
Knowledge Physical Activity
e’= 038, p=0.00

Indirect Effect: f= 013, CI %285 [.008 to .020]

Figure 1. The mediating role of physical activity attitude in the relationship between HRFK and physical activity in secondary

school students

affected physical activity positively (b=0.239,S.E=0.036,
t=6.6504, p < 0.01). However, the total effect of HRFK
and physical activity attitude on physical activity was
found to be positively significant (c’=0.038, S. E=0.006,
t=6.3144, p < 0.01) and explained 23% of the total vari-
ance. All these results show that physical activity attitude
may have a mediating role. When the mediating role of
physical activity attitude in the relationship between HR-
FK and physical activity was evaluated according to the
fact that the binary confidence interval did not include the
value 0, it was found that physical activity attitude had
a mediating role (B =0.013, CI 95% [0.008 to 0.201]).

Discussion

The first hypothesis of the research is that secondary
school students” HRFK would have a positive and signifi-
cant impact on their physical activities. As a result of the
research, it was found that secondary school students’ HR-
FK positively affected their physical activities. This find-
ing shows that secondary school students’ knowledge of
HRFK increases their physical activity levels. According
to researchers, there are limited studies in the literature in-
vestigating this relationship in secondary school students
[15, 26]. At this point, it becomes difficult to discuss our
research findings. Our research findings are supported by
a limited number of studies conducted on students at dif-
ferent school levels [15, 17, 18, 22, 26, 81]. At this point, it
provides significant support for the hypothesis put forward
by Keating et al. [52]. However, studies in the literature on
high school and university students indicate that there is
no significant relationship between HRFK and PA [28, 41,
49, 85, 86]. There may be many reasons why our research
findings differ from the literature. The first of these may
be students’ HRFK knowledge levels. Studies indicate
that university and high school students do not have suf-
ficient HRFK knowledge to participate in physical activity

[28, 49, 90]. On the other hand, in our study, secondary
school students answered 22 questions correctly on aver-
age in the HRFK test, which consists of 36 questions, and
their knowledge of HRFK is high. Another reason may be
related to teachers’ HRFK deficiencies and teaching. In
the study conducted by Haslem et al. [41], it was found
that the reason why HRFK did not positively affect PA
in high school students may be related to the teaching of
HRFK. The relevant literature also indicates that teach-
ers’ HRFK is lacking and HRFK teaching is insufficient
[12, 71]. At this point, even though we did not measure
the level of knowledge of teachers on HRFK in our find-
ings, studies conducted in Turkey indicate that teachers’
knowledge of HRFK is insufficient and teaching HRFK
is insufficient [46, 89]. Additionally, in the research con-
ducted by Yilmaz & Hiiniik, [89], it was determined that
students with high HRFK did not obtain this information
from physical education teachers, but rather obtained this
information from their coaches. Therefore, the relationship
between HRFK and PA in our findings may not arise from
the school environment. It is clear that more research is
needed to improve our understanding of this issue. At this
point, the fact that HRFK does not have a positive effect
on PA in the majority of studies conducted in the literature
supports the suggestion that it may have effects on differ-
ent variables [20, 21].

Our second research hypothesis was that secondary
school students’ physical activity attitudes would mediate
the relationship between HRFK and PA. The results in-
dicated that secondary school students’ physical activity
attitudes mediated the relationship between their HRFK
and physical activities. This finding shows that second-
ary school students’ knowledge of HRFK concepts, exer-
cise principles, the positive effects of physical activity on
health, and the volume and form of participation in physi-
cal activity positively affect their attitudes towards physi-
cal activity and therefore increase their participation in
physical activity. At this point, being knowledgeable may
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have a positive impact on attitudes in performing the be-
havior [25] because HRFK enables students to know the
positive effects it has on their health and provides them
with information and skills on how to structure their own
physical activities and exercises. As stated in TPB, it can
increase students’ tendency towards physical activity (at-
titude towards behavior) by making them understand that
physical activity is beneficial. Additionally, it may cause
students to perceive their participation in physical activ-
ity as easy (perceived behavioral control) by improving
their knowledge that they can design physical activities
themselves. [3, 4]. Thus, it can encourage students to par-
ticipate in physical activity by enabling them to develop
positive attitudes towards physical activity. Studies in the
literature support our findings. For example, in a study
conducted by Haible et al. [35], it was reported that there
was a positive relationship between HRFK and attitudes
towards health, fitness and physical activity in high school
students. However, it has been shown that conceptual
physical education (CPE) interventions aimed at increas-
ing the HRFK of students in different age groups increase
the physical activity attitudes of these students [1, 10, 31,
66, 67, 74]. In addition, it was observed in our findings
that increasing physical activity attitude also increased
participation in physical activity. In this regard, the lit-
erature also supports our findings [32, 34, 54, 61, 70, 73].
Considering all these findings, physical activity attitude
may support the relationship between HRFK and PA. It is
thought that these findings will contribute to the literature
with a model that can explain the relationship between
HRFK and physical activity. For this reason, HRFK can
be considered as the first step in gaining physical activity
habits [12, 50].

Conclusion

To conclude, it was found that secondary school stu-
dents” HRKF affected their participation in physical ac-
tivity. However, our research showed that the effect of
HRFK on physical activity of secondary school students
may occur indirectly through physical activity attitudes.
We can conclude that the HRFK level of secondary school
students is important in participating in physical activity.

Strengths and limitations

There are also some limitations of our research. The
first of these is that, since the research was designed in
a relational screening model and the data were collected
in a certain period of time, causality could not be estab-
lished with the data obtained. Secondly, the generalizabil-
ity of the study is limited because the participants in the
study were identified through easily accessible case sam-
pling. The last limitation is that data on physical activity

were obtained through a self-report questionnaire. In this
method, the frequency, duration and intensity of physical
activity, as well as the likelihood that participants will re-
member more or less the amount of physical activity, are
not determined.

Suggestions

* Future studies should improve the generalizability of
the research results; it is recommended to conduct the
study in different provinces and regions and to identify
participants using probability sampling methods.

* The research was designed using a quantitative re-
search method and relational survey model. It is re-
commended that subsequent research be designed as
experimental and longitudinal studies in order to ob-
tain more in-depth information about the relationships
between variables.

 In this study, physical activity measurements were ob-
tained using measurement tools based on participants’
self-report. In subsequent studies, it is recommended
that physical activity be measured using objective me-
asurement methods (e.g. pedometer, accelerometer).

» Participants’ physical activity intentions were not me-
asured in the study. According to the TPB, physical ac-
tivity attitudes may have an impact on physical activity
intentions. Subsequent researchers could examine the
relationships by including physical activity intentions
in the model.

Conflict of interest: Authors state no conflict of interest.
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