
Biomedical Human Kinetics, 16, 163–172, 2024
DOI: 10.2478/bhk-2024-0017Original Paper

Health-related fitness knowledge, physical activity attitude and physical 
activity in secondary school students: A mediation analysis
Murat Çimen1 , Mahmut Alp1 , Tuba Kızılet2 

1 Süleyman Demirel University, Turkey; 2 Marmara University, Turkey

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: It 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
•	 H1: HRFK of secondary school students positively af-

fects their physical activities.
•	 H2: 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

Age

12 years 210 % 34.8

13 years 206 % 34.2

14 years 187 % 31.0

Grade 

6th grade 210 % 34.8

7th grade 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 Hünük and İnce [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 χ2/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 
α = 0.76; boys α = 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 Yıldızer 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 χ2/df = 1.96, 
RMSEA = 0.048, NNFI = 0.927, CFI = 0.937, IFI = 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 

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 (c =  .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

Table 2.  Descriptive statistics and correlations of variables

** p < 0.001; * p < 0.05.
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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 (β = 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 Yılmaz & Hünük, [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 

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

References

1.	 Adams T.M., Brynteson P. (1995) The effects of two 
types of required physical education programs on atti-
tudes and exercise habits of college alumni. Phys. Educ., 
52(4): 203.

2.	 Adams T.M., Graves M.M., Adams H.J. (2006) The effec-
tiveness of a university level conceptually based health-
related fitness course on health-related fitness knowledge. 
Phys. Educ., 63: 104-112.

3.	 Ajzen I. (1991) The theory of planned behavior. Or-
gan. Behav. Hum. Decis. Process, 50: 179-211. DOI: 
10.1016/0749-5978(91)90020-T

4.	 Ajzen I. (2005) Attitudes, personality and behaviour. (2nd 
ed.) McGraw-hill Education. 

5.	 Akinci Y., Kirazci S. (2022) Health related fitness 
physical education intervention: self-determination per-
spective.  J. Pharm. Negat. Results, 1926-1935. DOI: 
10.47750/pnr.2022.13.S03.288

6.	 Ayers S.F. (2004) High school students’ physical educa-
tion conceptual knowledge. Res. Q. Exerc. Sport., 75: 
272–287. DOI: 10.1080/02701367.2004.1 0609160



HRFK, physical activity attitude 169

7.	 Biddle S.J., Asare M. (2010) Physical activity and mental 
health in children and adolescents: a review of reviews. 
Br. J. Sports Med., 45(11): 886-895.

8.	 Bronikowski, M., Bronikowska M., Glapa A. (2016) Do 
they need goals or support? A report from a goal-setting 
intervention using physical activity monitors in youth. 
Int. J. Environ. Res. Public Health, 13(9): 914. DOI: 
10.3390/ijerph13090914

9.	 Brunet J., Sabiston C.M., O’Loughlin J., Mathieu M.E., 
Tremblay A., Barnett T.A., Lambert M. (2014) Perceived 
parental social support and moderate-to-vigorous physical 
activity in children at risk of obesity. Res. Q. Exerc. Sport, 
85(2): 198-207. DOI: 10.1080/02701367.2014.893049

10.	Brynteson P., Adams T.M. (1993) The effects of concep-
tually based physical education programs on attitudes 
and exercise habits of college alumni after 2 to 11 years 
of follow up. Res. Q. Exerc. Sport, 64: 208-212. DOI: 
10.1080/02701367.1993.10608798

11.	Cardinal B.J. (2016) Toward a greater understanding of 
the syndemic nature of hypokinetic diseases. J. Exerc. 
Scı. Fıt., 14(2): 54-59. DOI: 10.1016/j.jesf.2016.07.001

12.	Castelli D., Williams L. (2007) Health-related fitness, and 
physical education teachers’ content knowledge. J. Teach. 
Phys. Educ., 26(1): 3-19. DOI: 10.1123/jtpe.26.1.3

13.	Christodoulos A.D., Douda H.T., Polykratis M., Tok-
makidis S.P. (2006) Attitudes towards exercise and 
physical activity behaviours in Greek school chil-
dren after a  yearlong health education intervention. 
Br. J. Sports Med., 40(4): 367-371. DOI: 10.1136/
bjsm.2005.024521

14.	Corbin C.B., Le Masurier G.C. (2014) Fitness for life. 
(6th ed.) Human Kinetics.

15.	Çimen M., Alp M. (2023) Investigation of the relation-
ship between health-related physical fitness knowledge 
and physical activity levels of secondary school students. 
Mediterr. J. Sports Sci., 6(4): 1096-1110. DOI: 10.38021/
asbid.1287601

16.	Çokluk Ö., Şekercioglu G., Büyüköztürk Ş. (2010) Mul-
tivariate statistics SPSS and Lisrel applications for social 
sciences. Pegem Academic Publishing, Ankara.

17.	Dale D., Corbin C.B. (2000) Physical activity participation 
of high school graduates following exposure to conceptu-
al or traditional physical education. Res. Q. Exerc. Sport, 
71(1): 61-68. DOI: 10.1080/02701367.2000.10608881

18.	Dale D., Corbin C.B., Cuddihy T.F. (1998) Can concep-
tual physical education promote physically active life-
styles? Pediatr. Exerc. Sci., 10(2): 97-109. DOI: 10.1123/
pes. 10.2.97

19.	Deforche B.I., De Bourdeaudhuij I.M., Tanghe A.P. (2006) 
Attitude toward physical activity in normal-weight, over-
weight and obese adolescents. J. Adolesc. Health, 38(5): 
560-568. DOI: 10.1016/j.jadohealth.2005.01.015

20.	Demetriou Y., Höner O. (2012) Physical activity in-
terventions in the school setting: A  systematic review. 

Psychol. Sport Exerc., 13(2): 186-196. DOI: 10.1016/j.
psychsport.2011.11.006

21.	Demetriou Y., Sudeck G., Thiel A., Hoener O. (2015) The 
effects of school-based physical activity interventions 
on students’ health-related fitness knowledge: A system-
atic review. Educ. Res. Rev., 16: 19-40. DOI: 10.1016/j.
edurev.2015.07.002

22.	DiLorenzo T.M., Stucky-Ropp R.C., Vander Wa J.S., 
Gotham H.J. (1998) Determinants of exercise among 
children. II. A  longitudinal analysis. Prev. Med., 27(3): 
470-477. DOI: 10.1006/pmed.1998.0307

23.	Ennis C.D. (2010) On their own: Preparing students for 
a lifetime. J. Phys. Educ. Recreat. Dance, 81(5): 17-22. 
DOI: 10.1080/07303084.2010.10598475

24.	Erdim L., Ergün A., Kuğuoğlu S. (2019) Reliability and 
validity of the Turkish version of the Physical Activity 
Questionnaire for Older Children (PAQ-C). Turk. J. Med. 
Sci., 49(1): 162-169. DOI: 10.3906/sag-1806-212

25.	Fabrigar L.R., Petty R.E., Smith S.M., Crites S.L. (2006) 
Understanding knowledge effects on attitude-behavior 
consistency: The role of relevance, complexity, and 
amount of knowledge. J. Pers. Soc. Psychol., 90(4): 
556-577. DOI: 10.1037/0022-3514.90.4.556

26.	Ferguson K.J., Yesalis C.E., Pomrehn P.R., Kirk-
patrick  M.B. (1989) Attitudes, knowledge, and beliefs 
as predictors of exercise intent and behavior in school-
children. J. Sch. Health, 59(3): 112-115. DOI: 10.1111/
j.1746-1561.1989.tb04675.x

27.	Ferkel R.C., Judge L.W., Stodden D.F., Griffin K. (2014) 
Importance of health-related fitness knowledge to increas-
ing physical activity and physical fitness. Phys. Educ., 
71(2): 218.

28.	Ferkel R.C., Stodden D.F., Judge L.W., Griffin K., Ham-
man D. (2015) Relationship between health-related fit-
ness knowledge and physical fitness. Int. J. Phys. Educ. 
Sports Health, 1(6): 76-82.

29.	George D., Mallery M. (2010) Spss for windows step 
bystep: A  simple guide and reference, 17.0 update. 
(10th ed.) Pearson, Boston.

30.	Glapa A., Grzesiak J., Laudanska-Krzeminska I., 
Chin M.K., Edginton C.R., Mok M.M.C., Bronikowski M. 
(2018) The impact of brain breaks classroom-based 
physical activities on attitudes toward physical activ-
ity in polish school children in third to fifth grade Int. J. 
Environ. Res. Public Health, 15(2): 368. DOI: 10.3390/
ijerph15020368

31.	Goldfine B.D., Nahas M.V. (1993) Incorporating health-
related fitness concepts in secondary school physical 
education curricula. J. Sch. Health, 63(5): 142-146. DOI: 
10.1111/j.1746-1561.1993.tb06103.x

32.	Graham D., Sirard J., Neumark-Sztainer D. (2011) Ado-
lescents’ attitudes toward sports, exercise, and fitness 
predict physical activity 5 and 10 years later. Prev. Med., 
52(2): 130-132. DOI: 10.1016/j.ypmed.2010.11.013



M. Çimen et al.170

33.	Gürbüz S. (2019) Mediator, moderator and conditional 
analyzes in social sciences. Seçkin Publishing, Ankara.

34.	Hagger M., Chatzisarantis N., Biddle S. (2002) A meta-
analytic review of the theories of reasoned action and 
planned behavior in physical activity: Predictive validity 
and the contribution of additional variables. J. Sport Ex-
erc. Psychol., 24(1): 3-32.

35.	Haible S., Volk C., Demetriou Y., Höner O., Thiel A., 
Sudeck G. (2020) Physical activity-related health compe-
tence, physical activity, and physical fitness: analysis of 
control competence for the self-directed exercise of ado-
lescents.  Int. J. Environ. Res. Public Health,  17(1): 39. 
DOI: 10.3390/ijerph17010039

36.	Halfon N., Verhoef P.A., Kuo A.A. (2012) Childhood an-
tecedents to adult cardiovascular disease. Pediatr. Rev., 
33(2): 51-61. DOI: 10.1542/pir.33-2-51

37.	Hallal P.C., Andersen L.B., Bull F.C., Guthold R., 
Haskell  W., Ekelund U. (2012) Lancet physical ac-
tivity series working group. Global physical activ-
ity levels: surveillance progress, pitfalls, and prospects. 
Lancet, 380(9838): 247-257. DOI: 10.1016/S0140-6736-
(12)60646-1

38.	Hallal P.C., Victora C.G., Azevedo M.R., Wells J.C. 
(2006) Adolescent physical activity and health: a system-
atic review. J. Sports Med., 36: 1019-1030. DOI: 0112-
1642/06/0012-1019

39.	Harding S.K., Page A.S., Falconer C., Cooper A.R. (2015) 
Longitudinal changes in sedentary time and physical ac-
tivity during adolescents. Int. J. Behav. Nutr. Phys. Act., 
12(4): 1-7. DOI: 10.1186/s12966-015-0204-6

40.	Haskell W.L., Blair S.N., Hill J.O. (2009) Physical ac-
tivity: health outcomes and importance for public health 
policy. Prev. Med., 49(4): 280-282. DOI: 10.1016/j.
ypmed.2009.05.002

41.	Haslem L., Wilkinson C., Prusak K.A., Christensen W.F., 
Pennington T. (2016) Relationships between health-relat-
ed fitness knowledge, perceived competence, self-deter-
mination, and physical activity behaviors of high school 
students. J. Teach. Phys., 35(1): 27-37. DOI: 10.1123/
jtpe.2014-0095

42.	Hayes A.F. (2018) Introduction to mediation, moderation, 
and conditional process analysis: A Regression-based ap-
proach (2th ed.). Guilford publications, New York.

43.	Herman K.M., Craig C.L., Gauvin L., Katzmarzyk P.T. 
(2009) Tracking of obesity and physical activity from 
childhood to adulthood: the Physical Activity Lon-
gitudinal Study. Pediatr. Obes., 4(4): 281-288. DOI: 
10.3109/17477160802596171

44.	Howie E.K., Daniels B.T., Guagliano J.M. (2020) Pro-
moting physical activity through youth sports programs: 
It’s social. Am. J. Lifestyle Med., 14(1): 78-88. DOI: 
10.1177/1559827618754

45.	Hünük D., İnce M.L. (2010) Development of health-re-
lated Fitness knowledge test for Turkish middle school 

students. In: Proceedings of 15th Annual Congress of 
the European College of Sport Science, Antalya, pp. 
554-555.

46.	Ince M.L., Hünük D. (2013) Experienced physical educa-
tion teachers’ health-related fitness knowledge level and 
knowledge ınternalization processes. Educ. Sci., 38(168): 
304-317.

47.	Janssen I., LeBlanc A.G. (2010) Systematic review of the 
health benefits of physical activity and fitness in school-
aged children and youth. Int. J. Behav. Nutr. Phys. Act., 
7(1): 1-16. DOI: 10.1186/1479-5868-7-40

48.	Karasar N. (2016) Scientific research method: Concepts, 
principles, techniques. (31th ed.) Nobel Academy Pub-
lishing, Ankara.

49.	Keating X.D., Castro-Piñero J., Centeio E., Harrison J.L., 
Ramirez T., Chen L. (2010a) Health-related fitness 
knowledge and its relation to student physical activity 
patterns at a large US Southern State University. J. Res., 
5(2): 3-9.

50.	Keating X.D., Harrison J.L., Dauenhauer B., Chen L., 
Guan J. (2009a) Urban minority ninth-grade students’ 
health-related fitness knowledge. Res. Q. Exerc. Sport, 
80(4): 747-755. DOI: 10.1080/02701367.2009.10599616

51.	Keating X.D., Harrison L., Chen L., Xiang P., Lamb-
din D., Dauenhauer B., Rotich W., Pinero J.C. (2009b) 
An analysis of research on student health-related fit-
ness knowledge in K-16 programs. J. Teach. Phys., 28: 
333-349. DOI: 10.1123/jtpe.28.3.333

52.	Keating X.D., Harrison Jr,L., Dauenhauer B., Lamb-
din D. (2010b) Changes in K–12 physical education pro-
grams from 2001 to 2006. Res. Q. Exerc. Sport, 81(2): 
180-188.

53.	Kılıç T., Çimen P.N. (2018) Examining the attitudes of 
the secondary school and high school students towards 
physical education and sports lesson. Mediterr. J. Sports 
Sci., 1(1): 1-13.

54.	Kjønniksen L., Fjørtoft I., Wold B. (2009) Attitude to phys-
ical education and participation in organized youth sports 
during adolescence related to physical activity in young 
adulthood: A 10-year longitudinal study. Eur. Phys. Educ. 
Rev., 15(2): 139-154. DOI: 10.1177/1356336X09345231

55.	Kohl H.W., Craig C.L., Lambert E.V., Inoue S., Al-
kandari  J.R., Leetongin G. (2012) The pandemic of 
physical inactivity: Global action for public health. Lan-
cet, 380(9838): 294-305. DOI: 10.1016/S0140-6736-
(12)60898-8

56.	Kowalski K.C., Crocker P.R., Donen R.M. (2004) The 
physical activity questionnaire for older children (PAQ-C) 
and adolescents (PAQ-A) manual. Col. of kin., univ. of 
Saskatchewan, 87(1): 1-38.

57.	Król-Zielińska M., Groffik D., Bronikowski M., Kan-
tanista A., Laudańska-Krzemińska I., Bronikowska M., 
Frömel K. (2018) Understanding the motives of under-
taking physical activity with different levels of intensity 



HRFK, physical activity attitude 171

among adolescents: results of the INDARES study.  Bi-
omed Res. Int., 8: 1-8. DOI: 10.1155/2018/1849715

58.	Kulinna P.H. (2004) Physical activity and HRF knowl-
edge: How much 1-6 grade students know. Int. J. Phys. 
Educ., 41(3): 111-121.

59.	Maldari M.M., Garcia J.M., Rice D.J. (2023) The impact 
of health education on physical activity correlates in col-
lege students. J. Am. Coll. Health, 71(1): 111-116. DOI: 
10.1080/07448481.2021.1879812

60.	Martin J.J., Kulinna P.H. (2005) A social cognitive per-
spective of physical activity related behavior in physical 
education. J. Teach. Phys. Educ.,  24(3): 265-281. DOI: 
10.1123/jtpe.24.3.265

61.	Mercier K., Simonton K., Centeio E., Barcelona J., 
Garn A. (2023) Middle school students’ attitudes toward 
physical activity and physical education, intentions, and 
physical activity behavior. Eur. Phys. Educ. Rev., 29(1): 
40-54. DOI: 10.1177/1356336X221106051

62.	Meyer U., Roth R., Zahner L., Gerber M., Puder J.J., 
Hebestreit H., Kriemler S. (2013) Contribution of physi-
cal education to overall physical activity. Scand. J. Med. 
Sci. Sports, 23(5): 600-606. DOI: 10.1111/j.1600-0838
.2011.01425.x

63.	Mott D.S., Warren B.L., Virgilio S.J., Berenson G.S. 
(1991) Effectiveness of a  personalized fitness module 
on knowledge, attitude, and cardiovascular endurance of 
fifth-grade students: “Heart Smart”. Percept. Mot. Skill., 
73(3): 847-858. DOI: 10.2466/pms.1991.73.3.

64.	Nader P.R., Bradley R.H., Houts R.M., McRitchie S.L., 
O’Brien M. (2018) Moderate-to-Vigorous Physical Ac-
tivity From Ages 9 to 15 Years. JAMA, 300(3): 295-305. 
DOI: 10.1001/jama.300.3.295

65.	Nagy-Pénzes G., Vincze F., Bíró É. (2022) A school in-
tervention’s impact on adolescents’ health-related knowl-
edge and behavior. Front. Public Health, 10: 822155. 
DOI: 10.3389/fpubh.2022.822155

66.	Nahas M.V. (1992) Knowledge and attitudes changes of 
low-fit college students following a  short-term fitness 
education program. Phys. Educ., 49: 152-159.

67.	Palmer S., Graham G., Elliot E. (2005) Effects of 
a  web-based health program on fifth grade children’s 
physical activity knowledge, attitudes and behav-
ior. Am. J. Health Educ., 36: 86-93. DOI:10.1080/19 
325037.2005.10608164

68.	Pangrazi R.P. (2010) Chasing  unachievable  outcomes. Quest 
62: 323-333. DOI: 10.1080/00336297.2010.10483652

69.	Republic of Türkiye Ministry of Health. (2014) Türkiye 
Physical Activity Guide. (2nd Ed.), Ankara: Ministry of 
Health Turkish Public Health Institution.

70.	Sallis J., Prochaska J.J., Taylor W.C. (2000) A  review 
of correlates of physical activity of children and adoles-
cents. Med. Sci. Sports Exerc., 32: 963-975.

71.	Santiago J.A., Morrow J.R. (2020) A study of preservice 
physical education teachers’ content knowledge of health-

related fitness. J. Teach. Phys. Educ., 40(1): 118-125. 
DOI: 10.1123/jtpe.2019-0138

72.	Sibley B.A., Etnier J.L. (2003) The relationship between 
physical activity and cognition in children: a meta-anal-
ysis. Pediatr. Exerc. Sci., 15(3): 243-256. DOI: 10.1123/
pes.15.3.243

73.	Simonton K., Mercier K., Centeio E., Barcelona J., Phil-
lips S., Garn A.C. (2021) Development of Youth Physi-
cal Activity Attitude Scale (YPAAS) for elementary and 
middle school students. Meas. Phys. Educ. Exerc. Sci., 
25(2): 110-126. DOI: 10.1080/1091367X.2020.1847113

74.	Slava S., Laurie D.R., Corbin C.B. (1984) Long-
term effects of a  conceptual physical education pro-
gram. Res. Q. Exerc. Sport, 52: 161-168. DOI: 
10.1080/02701367.1984.10608393

75.	Spiegel S.A., Foulk D. (2006) Reducing overweight 
through a  multidisciplinary school-based intervention. 
Obesity, 14: 88-96. DOI:10.1038/oby.2006.11 

76.	Stewart S., Mitchell M. (2003) Instructional variables and 
student knowledge and conceptions of fitness. J. Teach. 
Phys. Educ., 22: 533-551.

77.	Strong W.B., Malina R.M., Blimkie C.J., Daniels S.R., 
Dishman R.K., Gutin B., Trudeau F. (2005) Evidence 
based physical activity for school-age youth. J. Pediatr., 
146(6): 732-737. DOI: 10.1016/j.jpeds.2005.01.055

78.	Tabachnick B.G. Fidell L.S. (2013) Using multivariate 
statistics. (7th ed.) Pearson, Boston.

79.	Telama R. (2009) Tracking of physical activity from 
childhood to adulthood: A  review. Obes. Facts, 2(3): 
187-195. DOI: 10.1159/000222244

80.	Telama R., Yang X., Leskinen E., Kankaanpää A., Hirven-
salo M., Tammelin T., Viikari J.S., Raitakari O.T. (2014) 
Tracking of physical activity from early childhood through 
youth into adulthood. Med. Sci. Sports Exerc.,  46(5): 
955-962. DOI:10.1249/MSS.0000000000000181

81.	Thompson A., Hannon J.C. (2012) Health-related fitness 
knowledge and physical activity of high school students. 
Phys. Educ., 69(1): 71.

82.	Tremblay M.S., Barnes J.D., González S.A., Katz-
marzyk P.T., Onywera V.O., Reilly J.J., Tomkinson G.R. 
(2016) Global matrix 2.0: report card grades on the phys-
ical activity of children and youth comparing 38 coun-
tries. J. Phys. Act. Health, 13(2): 343-366. DOI: 10.1123/
jpah.2016-0594

83.	Trost S.G., Loprinzi P.D. (2011) Parental influences 
on physical activity behavior in children and adoles-
cents: A brief review. (2008) Am. J. Lifestyle Med., 5(2): 
171-181. DOI: 10.1177/1559827610387236

84.	Van Sluijs E.M.F., Ekelund U., Crochemore-Silva I., 
Guthold R., Ha A., Lubans D., Oyeyemi A.L., Ding D., 
Katzmarzyk P.T. (2021) Physical activity behaviours in 
adolescence: current evidence and opportunities for in-
tervention. Lancet, 398(10298): 429-442. DOI: 10.1016/
S0140-6736(21)01259-9



M. Çimen et al.172

85.	Wilkinson C., Haslem L., Prusak K. (2016) Students’ 
health-related fitness knowledge, perceived competence, 
and physical activity. Res. Q. Exerc. Sport., 87(S2): A57.

86.	Wilkinson C., Prusak K.A. (2021) Relationship between 
health-related fitness knowledge, physical activity inten-
sity, and activity levels in high school students. Phys. 
Educ., 78(4): 371-383. DOI: 10.18666/TPE-2021-V78-
I4-10297

87.	World Health Organization. (2014) Global status report 
on noncommunicable diseases. Geneva, Switzerland. 
World Health Organization.

88.	Yıldızer G., Bilgin E., Korur E.N., Yüksel Y., Demirhan G. 
(2019) Development of physical activity attitude scale 
for secondary school students. Hac. J. Sport Sci., 30(2): 
63-73. DOI: 10.17644/sbd.491053

89.	Yılmaz E.B. ve Hünük D. (2018) Ortaokul öğrencilerinin 
sağlıkla ilgili fiziksel uygunluk bilgilerinin ve fiziksel 
aktivite düzeylerinin incelenmesi. Marmara University, 

İstanbul. 13. International FIEP Europe Congress and 29. 
World Congress, 

90.	Zhang T., Deng A., Chen A. (2020) The missing link? 
Middle school students’ procedural knowledge on fitness. 
J. Teach. Phys. Educ., 40(3): 474-483. DOI: 10.1123/
jtpe.2019-0237

91.	Zhu W., Safrit M., Cohen A. (1999) The national health-
related physical fitness knowledge test: FitSmart test user 
manual (high school edition). Champaign, IL: Human 
Kinetics.

Received 08.12.2023
Accepted 22.02.2024

© University of Physical Education, Warsaw, Poland


