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Abstract

Background: Understanding how to enhance the motivation of  inactive students to do physical activity is of  great importance 
for school health. The purpose of  the present study was to investigate the impact of  an autonomous exercise training intervention 
on intrinsic motivation, physical activity intention, and health-related fitness of  sedentary students in middle schools of  Aliabad 
Katoul city, Golestan province, in 2019. 
Methods: The present causal-comparative field study was conducted on 45 middle school boys (mean age: 15.08 years) who 
were sedentary according to Godin-Shephard Questionnaire. The subjects were randomly assigned into three groups: Choice 
(autonomy training), No-Choice (training without autonomy), and control (no training). Subjects in Choice and No-Choice 
groups practiced physical fitness items (including flexibility and endurance) for eight weeks, such that the Choice group was 
allowed to the chosen order of  exercises while the No-Choice group was trained in a predetermined order. Intrinsic motivation 
and physical activity intention were measured by questionnaire and health-related physical fitness components including 
flexibility, upper-body endurance, and cardiovascular endurance were evaluated by standard tests. One-way and mixed analysis 
of  variance (ANOVA) were used to analyze the data. Tukey test was also used as follow-up test.
Results: The participants in the Choice group reported higher intrinsic motivation (6.11±0.53) and physical activity intention 
(6.20±0.62) scores compared with other groups in post-test. Moreover, the results showed that autonomy training compared with 
training without autonomy and no training significantly increased intrinsic motivation (F=36.03, P<0.001) and physical activity 
intention (F=36.68, P<0.001). However, autonomy training did not improve physical fitness components such as flexibility 
(P=0.847), upper-body endurance (P=0.572), and cardiovascular endurance (P=0.982) more than non-autonomous training. 
Conclusions: These results may indicate that the feeling of  autonomy during exercise training has a greater effect on psychological 
components (including intrinsic motivation and physical activity intention) compared with physical components (including 
physical fitness).
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1. Introduction

The positive effects of regular physical activity on 
the physical and mental health of students have been 
well documented (1-4). Despite these positive effects, 
many school-age children and adolescents have a 
sedentary lifestyle. It has been shown that regular 
physical activity at school age can influence physical 
activity during adulthood and the public health in 
general (5-7). Moreover, physical inactivity is a major 
health challenge that can be associated with a lower 
quality of life (8-12). Therefore, regarding school health, 
it is highly important to understand how to enhance 
the motivation of inactive students to perform physical 
activities. To achieve this goal, exercise training 
methods for promoting the motivation of inactive 
individuals for participation in physical activity require 

further investigation.

Self-Determination Theory (SDT) is a popular 
theory that has long been the theoretical underpinning 
of research into promoting the motivation of 
individuals to increase their participation in physical 
activity and adopt an active lifestyle (13). This theory 
was first introduced by Deci and Ryan in the mid-
1980s and developed gradually over the course of 45 
years. SDT has been originated from the attention 
of its experts to the study of intrinsic motivation as 
a tool for performing different tasks and has been 
extensively expanded and refined by many researchers 
around the world (14-16). It is a theory based on 
experience and related to motivation, development and 
human health. It also focuses on the types of human 
motivation and distinguishes between different types 
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of motivation (16-18). According to SDT, there are 
certain distinct psychological, and social intentions 
that will facilitate one’s growth, integration, and well-
being if satisfied in interpersonal and cultural contexts 
associated with one’s growth. Based on SDT, these 
essential satisfactions for personality development and 
cognition are referred to as basic psychological needs 
(13-19). There are three basic psychological needs, 
namely autonomy, competence, and relatedness. These 
basic psychological needs have three functions: 1) 
they indicate the movement direction of individuals; 
2) they help understand how humans can thrive; and 
3) understanding how these needs function helps 
parents, teachers, educators, administrators, and 
physicians determine which aspects of social context 
will significantly enhance one’s participation and 
effectiveness in the environment (13-19). The focus of 
the present study was on autonomy.

Autonomy refers to the integrated processing 
of capabilities and matching these capabilities to 
emotions, needs, and limitations. In fact, autonomy 
is the need to experience freedom to perform the 
behavior. An autonomous person makes his own 
choices instead of letting his surrounding determine 
his actions. In fact, the need for autonomy or self-
respect refers to the need to have the freedom to make 
decisions and become independent in performing the 
activities and tasks. Autonomy occurs when individuals 
feel that they are the cause of their behavior. When 
individuals act autonomously, they become more 
deeply involved in activities and their performance 
becomes more productive (13-14, 19). Autonomy is the 
main and the most controversial concept among the 
basic psychological needs that initiates and regulates 
one’s own behavior. Among basic psychological needs, 
autonomy holds a special place in the literature (16, 18). 

Many studies have examined the relationship 
between satisfying basic psychological needs and the 
participation of school students in physical activity 
and exercise. For instance, Chang and colleagues 
(20) examined the effect of an autonomy-supportive 
intervention in physical education classes on the 
autonomous motivation of elementary students. 
Their findings showed that an autonomy-supportive 
intervention had positive and significant effects on 
perceived autonomy and intrinsic motivation to 
perform physical activity in elementary students. Meng 
and colleagues (21) examined the impact of a self-
determination training intervention on the motivation 
and physical activity of adolescent students. The results 
of this study showed that an intervention with autonomy 

approach significantly affected the autonomous 
motivation and physical activity level of adolescent 
students. White and co-workers (22) reported that 
leisure time physical activity was significantly associated 
with positive emotions in adolescent students while 
motivation had no positive effects on this relationship. 
Moreno-Murcia and Sánchez-Latorre (23) found that 
an autonomy-based intervention significantly increased 
self-esteem, intrinsic motivation, the importance 
of physical education and exercise, and intention to 
perform physical activity among adolescent students. 
Finally, in a meta-analysis, Lochbaum and Jean-Noel 
(24) showed that perceived autonomy support was 
significantly associated with higher psychological 
needs, higher internalizing processes, and positive 
emotions of students. 

Many studies have assessed the relationship between 
the satisfaction of basic psychological needs (the need 
for autonomy in particular) and the participation of 
students in physical activity and exercise; however, 
very few have examined the effects of autonomy-based 
exercise training interventions on motivational and 
health components, especially in sedentary students. 
Accordingly, the objective of the present study was 
to investigate the effectiveness of an autonomy-based 
exercise training intervention on intrinsic motivation, 
physical activity intention, and health-related fitness in 
sedentary middle school students. 

2. Methods

The present causal-comparative (pre-test and 
post-test) field study was performed on the middle 
school male students of Aliabad Katoul city, Golestan 
province, in 2019. To determine the final sample, we 
used simple random sampling method. Using this 
method, 45 male students aged 14 to 16 years (mean age 
of 15.08 years) were selected from three schools as study 
sample. These students had very low physical activity 
(sedentary) according to the Godin-Shephard Leisure-
Time Physical Activity Questionnaire (25), in which 
means less than 14 during the week indicate very low 
physical activity. This questionnaire has been employed 
in previous studies to measure leisure-time physical 
activity and has excellent validity and reliability (25-
27). The specified sample size was 45 students (15 in 
each group) according to GPower statistical software 
with an effect size of 80%, a test power of 0.8, and a 
significant level of 0.05 (28). Via a simple random coin-
throwing method, students were randomly assigned 
into three groups: Choice (autonomy training), No-
Choice (training without autonomy), and control (no 
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training) groups. Each group consisted of 15 students.

The dependent variables in the present study 
were intrinsic motivation to perform physical 
activity, intention to be physically active, and health-
related physical fitness. The Sport Motivation Scale 
Questionnaire-2 (29) was utilized to measure the 
intrinsic motivation for leisure time physical activity. 
This questionnaire has four questions based on a Likert 
scale from completely disagree (1) to completely agree 
(7). Physical Activity Intention Questionnaire (30) 
was used to measure the physical activity intention. 
This questionnaire involves two questions assessed 
according to a Likert scale from completely disagree 
(1) to completely agree (7). Two health-related physical 
fitness components, namely flexibility (sit and reach test) 
and endurance (sit-up test for upper body endurance 
and step test for cardiovascular endurance and lower 
trunk muscles) were measured to assess the physical 
fitness of the students. These tests were selected because 
they are field-based and compatible with the conditions 
of the present study. The sit and reach test was employed 
to measure the flexibility of the participants. In this 
test, the subject sits on the floor under a board and 
places their palms in a perfectly straight and upright 
position. Afterwards, with the fingers fully extended, 
the arms are stretched upwards as far as possible. The 
students’ score was based on the point on the board (in 
centimeters) where they had been able to reach their 
middle fingers. The sit-up test was used to measure the 
endurance of the upper-body muscles. In this test, the 
subject lies back, retracts the legs, and begins to lie down 
while the examiner firmly holds their legs. The number 
of times the students were able to move correctly within 
60 seconds was considered as their score. Step test was 
utilized to measure cardiovascular endurance. In this 
test, the subject stands next to a step board at a height of 
30 centimeters. Then, with the “start” sign, they begin 
to step up and down the step board. The students’ score 
in this test included the number of times they stepped 
up and down the step board in 60 seconds. Each up and 
down makes a single step.

During the experiment, all participants completed 
the pre-test related to the research variables. Next, 
the training groups, Choice and No-Choice groups, 
were trained for 8 weeks and 3 sessions per week 
under the supervision of a specialist instructor. 
The workout days included Saturday, Monday, and 
Wednesday from 10 am to 10:30 am. At the beginning 
and end of the workout, there was a 5-minute warm-
up and cool-down, which included walking, jogging 
and stretching. The main exercise in each session 

consisted of the repetition of components related to 
flexibility and endurance. In one training session, the 
training of flexibility component comprised 3 sets of 
a 60-second exercise of flexibility to sit and reach the 
board. The upper endurance exercise was comprised of 
3 one-minute long sit-ups. Finally, the cardiovascular 
endurance component training consisted of 3 sets of a 
60-second step exercise. To create a sense of autonomy 
during training, the students were given the freedom to 
select the sequence of exercises during a training session 
(including the selection of both components and sets). 
For instance, they could exercise a step endurance set, 
a sit-up endurance set, a flexibility set, a step endurance 
training set, a flexibility training set, assuming that 
they complete the number of sets considered in each 
training session. However, the participants in the No-
Choice group followed the sequence already selected by 
the trainer. This sequence was the same for all students 
in the No-Choice group and included exercising all 
sets of endurance and flexibility throughout the 8-week 
training period. During the exercise, after each set, 
the students rested for 60 seconds. The students in the 
control group did not perform any exercise during the 
8-week training period. To control these students, their 
parents were asked to cooperate with the examiner 
as a control tool during this time. After 8 weeks of 
training, all participants took the post-test and their 
scores were recorded for statistical analysis. The 
present study was performed according to the ethical 
considerations set out in the Helsinki Declaration and 
the research protocol was reviewed and approved by the 
University’ Human Research Ethics Committee. All 
the participants voluntarily participated in the present 
study and written informed consent was obtained from 
the subjects and their parents. 

In the present study, descriptive statistics including 
means and standard deviations were used to describe 
the research variables and charts for each variable were 
reported in the results section. One-way analysis of 
variance (ANOVA) was used to compare the means 
of the groups in the pre-test. To compare the pre-test 
and post-test scores of all groups, we made use of a 3 
(GROUP: including Choice, No-Choice, and control)×2 
(TIME: including pre-test and post-test) ANOVA. 
Tukey test was used as the follow-up test. Significance 
level was set at P<0.05.

3. Results

Mean age of the participants was 15.08 years. 
According to the Godin-Shephard Leisure-Time 
Physical Activity Questionnaire, physical activity level 
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of all the students was 9.62, which is very low. 

Pre-Test

The results of one-way ANOVA indicated no 
significant difference between the groups in the pre-test 
regarding all research variables (Table 1). Therefore, all 
study groups had similar conditions prior to training.

Intrinsic Motivation

Results of ANOVA indicated significant main effect 
of intrinsic motivation on GROUP (F=36.03, P<0.001, 
η2=0.63), TIME (F=212.40, P<0.001, η2=0.83) and the 
interaction between GROUP×TIME (F=33.64, P<0.001, 
η2=0.61). According to the means of the groups (Figure 
1), it was observed that the scores of Choice and No-
Choice groups were improved in the post-test. The 
results of Tukey test showed that the Choice group 
had significantly higher scores compared with the 
No-Choice and control groups (P=0.005, P<0.001, 
respectively). Furthermore, the No-Choice group 
reported significantly higher scores than the control 
group (P<0.001).   

Physical Activity Intention

Results of ANOVA indicated significant main effect 
of physical activity intention on GROUP (F=36.68, 
P<0.001, η2=0.63), TIME (F=173.94, P<0.001, η2=0.80) 
and the interaction between GROUP×TIME (F=41.61, 
P<0.001, η2=0.66). Means of the groups (Figure 2) 
showed that the scores of Choice and No-Choice groups 
were improved in the post-test. Results of Tukey test 
revealed that the Choice group had significantly higher 
scores in comparison to the No-Choice and control 
groups (P=0.018, P<0.001, respectively). Moreover, the 
No-Choice group reported significantly higher scores 
than the control group (P<0.001).

Flexibility

Results of ANOVA showed that the main effect 
of flexibility on GROUP (F=2.43, P=0.10) was not 
significant, but significant on TIME (F=9.88, P=0.003, 
η2=0.19). Also, there was a significant interaction 
between GROUP×TIME (F=3.81, P=0.030, η2=0.15). 
Based on the means of the groups (Figure 3), the scores 
of Choice and No-Choice groups were improved in the 
post-test. However, there was no significant difference 
between the groups concerning flexibility (P=0.10). 

Table 1: Comparing the mean scores of groups in the pretest
Pretest Statistics

Choice No-Choice Control
Intrinsic motivation 2.40±0.71 2.35±0.96 2.21±0.73 F=0.204

P=0.819
Intention 2.60±0.71 2.66±0.61 2.53±0.51 F=0.173

P=0.842
Flexibility 31.93±5.41 32.73±5.33 31.73±4.77 F=0.156

P=0.856
Sit-up 24.53±3.92 26.80±4.42 25.53±4.53 F=1.045

P=0.361
Step 51.33±10.14 50.66±8.72 47.46±8.91 F=0.743

P=0.482
Comparison of pre-test and post-test

Figure 2: The figure shows the means of intention scores of the 
groups during the pre- and post-test.

Figure 1: The figure shows the means of intrinsic motivation scores 
of the groups during the pre- and post-test.
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Sit-Up

Results of ANOVA showed that main effect if sit-
up on GROUP (F=18.21, P<0.001, η2=0.46), TIME 
(F=106.98, P<0.001, η2=0.71) and the interaction 
between GROUP×TIME (F=29.62, P<0.001, η2=0.58) 
were significant. According to the means of the groups 
(Figure 4), it was found that the scores of Choice and 
No-Choice groups were improved in the post-test. 
Tukey test showed that the Choice and No-Choice 
groups performed significantly better than the control 
group (P<0.001), but there was no significant difference 
between the Choice and No-Choice groups (P=0.572). 

Step

Results of ANOVA showed that main effect of 
step on GROUP (F=5.97, P=0.005, η2=0.22), TIME 
(F=60.59, P<0.001, η2=0.59) and the interaction 
between GROUP×TIME (F=14.29, P<0.001, η2=0.40) 
were significant. The means of the groups (Figure 
5) showed that the scores of Choice and No-Choice 
groups were improved in the post-test. The results of 

Tukey test showed that the Choice and No-Choice 
groups performed significantly better than the control 
group (P<0.05), but there was no significant difference 
between the Choice and No-Choice groups (P=0.98).  

4. Discussion

Exercise training methods are important in 
promoting intrinsic motivation in sedentary students 
to participate in physical activity and also in increasing 
their intention to be physically active. Therefore, the 
present study attempted to investigate the effects of 
an autonomy-based exercise training intervention 
on promoting intrinsic motivation and physical 
activity intention in sedentary adolescent students. 
We further investigated the effects of an autonomy-
based exercise training intervention on health-related 
fitness in sedentary adolescent students. This research 
was based on the theoretical foundations of SDT (13-
14) based on which, people with a higher sense of 
autonomy are more likely to have a greater intrinsic 
motivation and intention to perform different tasks. 
In the present study, it was assumed that the students 
in the Choice (autonomy training) group had a higher 
intrinsic motivation, physical activity intention, and 
post-exercise health-related physical fitness compared 
with the No-Choice (training with no autonomy) and 
control groups.

Regarding intrinsic motivation, the results revealed 
no significant difference between the groups in the 
pre-test, indicating the same pre-training conditions 
for all participants. However, the comparison of pre-
test and post-test showed that the Choice group had 
significantly higher scores of intrinsic motivation 
compared with No-Choice and control groups. 
Moreover, the participants in the No-Choice group 
reported higher scores of intrinsic motivation in 

Figure 3: The figure shows the means of flexibility scores of the 
groups during the pre- and post-test.

Figure 5: The figure shows the means of step scores of the groups 
during the pre- and post-test.

Figure 4: The figure shows the means of sit-up scores of the groups 
during the pre- and post-test.
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comparison with the control group. These results are 
important in two ways. First, the exposure of sedentary 
adolescent students to an exercise training increased 
their intrinsic motivation for physical activity and 
exercise. Second, freedom of choice (with the sense of 
autonomy) regarding the sequence of exercises during 
intervention resulted in a higher intrinsic motivation 
compared to No-Choice exercise group, which is 
consistent with the assumptions of SDT (13-14). These 
results confirm the first part of the hypothesis in this 
study and are consistent with the results of previous 
research (21, 31-35). Our findings indicated that the 
sense of autonomy in sedentary adolescent students 
during exercise training might have led to an increase 
in their intrinsic motivation to participate in physical 
activity and exercise. In other words, reducing stress 
and control created by the trainer during training and 
giving students more power induce greater intrinsic 
motivation towards physical activity and exercise. This 
result can be very useful for physical educators at school 
as they can increase the intrinsic motivation of their 
sedentary students to participate in physical activity 
through providing them with more freedom of choice 
during exercise or in gym class. 

Concerning the second part of the research 
hypothesis, the results showed that the study 
groups did not significantly differ in the pre-test; 
nonetheless participation in exercise training with 
the autonomous approach resulted in higher scores 
of physical activity intention in the Choice group 
compared with the No-Choice and control groups. 
The No-Choice group also reported a higher physical 
activity intention than the control group. These 
results are consistent with previous research (30, 32, 
36-39) and confirm the second part of the research 
hypothesis. Our findings further indicated that 
giving the students the freedom to select the sequence 
of exercises could significantly increase their 
willingness to engage in physical activity compared 
to traditional exercise methods (with no autonomy).

Concerning the third part of the research 
hypothesis, the results showed that participation in an 
exercise training period increased students’ endurance 
in comparison to no exercise (control condition); 
however, autonomy over training did not have a 
significant effect on improving health-related physical 
fitness components. These results do not corroborate 
the third hypothesis of the study but indicate the effects 
of exercise itself on health-related physical fitness 
components. The findings of the present research are 
in line with the previous studies in which physical 

activity improved health-related physical fitness 
components (3, 40-42). 

5. Conclusions

To conclude, the present study showed that compared 
with traditional training methods, the autonomy-
based exercise training intervention was more capable 
to increase intrinsic motivation and intention to engage 
in physical activity in sedentary students. However, 
the sense of autonomy did not significantly improve 
health-related physical fitness components compared 
to no sense of autonomy. These results may indicate 
that the feeling of autonomy during exercise training 
has a greater effect on psychological components 
(including intrinsic motivation and physical activity 
intention) compared with physical components 
(including physical fitness). Our findings can have 
many practical implications for physical educators at 
school. Based on the results of the present study, it is 
recommended that physical educators use autonomy-
based exercise trainings to increase the motivation 
and intention of sedentary students for physical 
activity. Finally, future research should examine the 
impact of other basic psychological needs, including 
competence and relatedness on intrinsic motivation 
and other psychological components in students with 
low physical activity and across different age periods 
(including elementary and high school).
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