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Abstract

Background: Despite the ongoing advancements in educational content and teacher training systems, the emphasis on blended 
learning strategies, such as mindfulness-based education in physical education (PE), is of  particular significance. The aim of  this 
study was to examine the effects of  incorporating mindfulness education into PE on students’ motivation, willingness to engage, 
and levels of  physical activity (PA).
Methods: This study employed a quasi-experimental design, which included both pre-test and post-test assessments in conjunction 
with a control group. The target population consisted of  male high school students aged 15 to 18 in Golestan province, Iran, during 
the year 2024. A convenience sampling method was used to select 40 participants, who were then randomly allocated to either 
the experimental or control groups through a simple randomization technique. To evaluate the variables of  the study, Revised 
Sports Motivation Scale (SSM-R), Physical Activity Intention Questionnaire (PAIQ), and an accelerometer were employed. The 
mindfulness educational program was conducted over a span of  12 weeks, with one session each week, culminating in a total of  
12 sessions. Data analysis was performed using paired and independent t-tests via SPSS version 27. 
Results: The results indicated that the participants exhibited a relatively low level of  PA. Furthermore, the findings revealed 
that participation in the mindfulness training significantly enhanced the motivation (3.43±0.23 and 4.63±0.34 in the pretest and 
posttest, respectively, P<0.001), intention (2.39±0.19 and 3.29±0.24 in the pretest and posttest, respectively, P<0.001), and PA 
levels (22.39±5.73 and 28.24±5.73 in the pretest and posttest, respectively, P<0.001).
Conclusion: The results of  this study highlighted the significance of  incorporating mindfulness practices within PE. In light of  
these findings, it is advisable for PE educators to focus on the implementation of  mindfulness-based interventions. Moreover, 
further research could investigate additional strategies, including meditation and cognitive-behavioral approaches, to enhance the 
effectiveness of  PE programs.
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1. Introduction

Schools are recognized as vital environments for 
societal transformation through the enhancement 
of individual and collective capacities aimed 
at improving students’ lives (1). However, this 
objective extends beyond merely achieving 
academic success; it encompasses the cultivation of 
settings that foster the social, emotional, physical, 
and cognitive development of students. Within 
the curriculum and school environment, physical 
education (PE) provides youth with opportunities 
to develop motor skills and social competencies, 
which play a crucial role in their development during 
school years and beyond (2, 3). Consequently, PE 
can be an integral component of health strategies 

for youth, as they significantly contribute to the 
concept of school-centered health and are essential 
for achieving global sustainable development 
goals related to health and education (4, 5). Since 
schools are regarded as crucial environments, 
PE programs play a significant role in promoting 
physical activity (PA) among youth (6, 7). For many 
students, school-based PE provides an excellent 
opportunity for physical engagement. However, 
research indicated that youth, regardless of age or 
gender, dedicate only one-third of their time to PA 
(5-8). These findings underscored the significant 
contribution of physical education in schools to 
the overall PA levels of students. Consequently, it 
appears essential to investigate the factors that may 
influence children’s participation in PA during PE.
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Numerous studies investigated the impact 
of various interventions in PE on students’ 
motivation and their willingness to engage in PA 
(9-11). Most of these studies were grounded in 
theoretical frameworks such as self-determination 
theory, which emphasizes the significance of 
motivation in enhancing PA levels. Additionally, 
other studies focused on the effects of physical and 
psychological interventions in PE - such as yoga, 
cognitive-behavioral techniques, social support, 
and resilience training - on students’ physical 
and psychological health (12-16). These studies 
demonstrated that such interventions can improve 
both physical aspects (such as fitness levels and 
participation in PA) and psychological aspects 
(including depression, anxiety, happiness, academic 
performance) of students. However, mindfulness 
training, as a psychological intervention, has 
received less attention in PE.

Mindfulness refers to the capacity of an individual 
to concentrate their attention on the occurrences, 
experiences, and conditions of the present moment, 
encompassing both external and internal aspects 
(17-19). Research indicated that individuals with 
higher levels of mindfulness typically experience 
fewer automatic negative thoughts and feel more 
empowered to liberate themselves from them (17-
19). Furthermore, mindfulness can significantly 
enhance the well-being of students and bolster 
their resilience against everyday stressors (19-21). 
Furthermore, mindfulness practices have proven 
effective in treating depression during adolescence 
and alleviating academic stress symptoms in 
youth (18, 19, 21). In addition to lowering student 
stress levels, these practices enhance attention and 
concentration, thereby improving the learning 
processes of students and subsequently boosting 
their academic performance (22, 23). 

The outcomes noted in adults have garnered 
the interest of psychologists, educators, and 
researchers in the realm of mindfulness 
interventions aimed at students, including 
young individuals and educators, with the 
objective of improving their overall well-being 
(24, 25). Research in the domain of mindfulness 
predominantly concentrated on assessing the 
effects of mindfulness practices on students. 
Numerous studies demonstrated that young 
individuals participating in mindfulness training 
exhibit enhancements in three key domains: 
overall well-being, cognitive functioning, and 

social-emotional competencies (26-28). PE 
is widely recognized as a crucial element of 
educational curricula, prompting educational 
systems in numerous countries to focus on the 
physical, psychological, social, and environmental 
dimensions of PE. Additionally, it is imperative 
for students to develop their emotional regulation 
and social competencies. Within this framework, 
the amalgamation of cognitive and motor 
abilities, alongside emotional-motivational skills 
and interpersonal dynamics, is considered vital. 
Regarding health-related content, PE should 
play a significant role in enhancing the physical, 
psychological, and social welfare of students. 

Therefore, given the significance of PE in schools, 
identifying strategies to enhance the quality of 
PE is crucial for strengthening students’ motor, 
psychosocial, and cognitive abilities. Although 
previous research indicated that mindfulness 
training has positive effects on the physical and 
psychological components of both children and 
adults, this type of training has been less explored 
within the framework of PE (24-26). Incorporating 
mindfulness into PE instruction may represent a 
valuable approach that captures students’ attention 
and awareness, thereby contributing to their overall 
development. Therefore, the aim of this study was 
to explore the impact of mindfulness training in 
PE on motivation, intention, and physical activity 
in students. 

2. Methods

2.1. Design and Participants

This applied quasi-experimental study 
incorporated both pre-tests and post-tests with a 
control group. The statistical population of this 
study consisted of male high-school students aged 
between 15 and 18 years in Golestan province, Iran, 
in 2024. A total of 40 participants were selected 
through a convenience sampling method from four 
different schools. Subsequently, the participants 
were divided into experimental and control groups 
using a simple random method, each comprising 20 
students (Figure 1). The sample size was determined 
using G*Power software, with a significance level 
set at 0.05 and a power of 0.95. In the mindfulness 
group, the mean intention scores at pretest and 
posttest were 3.05±0.53 and 3.86±0.65, respectively, 
while the control group exhibited mean scores 
of 3.11±0.48 and 3.07±0.42, respectively (18).  
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The inclusion criteria for this study were: 1) 
being a male high school student, 2) absence of 
any physical or psychological disorders, 3) no 
use of specific medications, and 4) no short-term 
physical or psychological injuries. The participants 
who failed to adhere to the exercise protocol or 
requested to withdraw during the study were 
excluded from the study.

2.2. Measures

The Revised Scale of Sport Motivation (29) 
was employed to assess the motivation. This scale 
consists of 11 items that evaluate varying levels of 
intrinsic motivation to amotivation. In this study, 
the dimension of intrinsic motivation, which 
includes 4 items, was specifically examined. The 
items of this questionnaire are scored using a 
7-point Likert scale. In this study, the validity of this 
instrument has been confirmed by eight experts, 
yielding a Content Validity Index (CVI) of 0.92 and 
a Content Validity Ratio (CVR) of 0.92. Moreover, 
the reliability of this questionnaire was assessed, 
yielding a Cronbach’s alpha coefficient of 0.94.

Intention to PA was assessed using the Physical 
Activity Intention Questionnaire (30), which has 
four questions scored on a 5-point Likert scale. In 
this study, the validity of this instrument has been 
confirmed by eight experts, yielding a CVI of 0.90 
and a CVR of 0.90. Moreover, the reliability of this 

questionnaire was evaluated, yielding a Cronbach’s 
alpha coefficient of 0.94.

PA was assessed using a device (i.e., accelerometer). 
The study participants were instructed to wear the 
accelerometer continuously on their right thigh for 
seven days, removing it only during showering, 
aquatic activities, or sleep. To ensure compliance 
and proper usage of the accelerometer, regular 
communication was maintained through phone 
calls. This device measures the intensity of PA 
(including light, moderate, and vigorous levels), 
the duration of such activities, sitting time, and 
the energy expenditure associated with PA. In this 
study, the moderate-to-vigorous PA (MVPA) index 
was used to evaluate PA levels. Upon completion 
of the monitoring period, the accelerometer data 
were extracted, processed, and analyzed using the 
appropriate software.

2.3. Procedure

Initial contact was made with the Department of 
Education in order to obtain the required approval 
for the study. Then, a cohort of 73 volunteers was 
identified. After an initial screening conducted 
by the researcher and obtaining parental consent, 
40 participants were selected and randomly 
divided into mindfulness and control groups, 
using a simple random sampling method. Before 
the commencement of the study, an orientation 

Figure 1: The figure shows the CONSORT flow diagram of the study.
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meeting was held for the students and their 
parents to provide them with an overview of the 
study objectives and methodology. The discussions 
focused on the relationship between PA and 
health in children, highlighting the importance 
of PE in promoting these areas. Subsequently, 
the students underwent health assessments 
performed by a qualified physician and were issued 
health certificates. A pre-test, which included 
questionnaires assessing motivation and intention 
for PA, along with an accelerometer to measure 
PA levels, was administered one week prior to the 
initiation of the training protocol.

2.4. Intervention

The mindfulness group engaged in a 
mindfulness training program for a duration of 12 
weeks (one session per week, totaling 12 sessions). 
The mindfulness program was integrated into the 
consecutive 12 PE lessons, each held weekly. In 
these sessions, in addition to participating in the 
regular PE exercises led by the PE teacher, students 
engaged in a series of meditation practices lasting 
10 minutes at the end of each class, guided by a 
professional instructor.

2.5. Data Analysis

The Kolmogorov-Smirnov test was also applied 
to evaluate the normality of the data distribution. 
An independent t-test was conducted to compare 
the baseline data (i.e., pretest) across groups. In 
addition, a paired t-test was employed to examine 
the effects of mindfulness training on motivation, 
intention, and physical activity (PA). All statistical 
analyses were performed using SPSS version 27, 
with a significance threshold established at 0.05.

3. Results

The statistical population of this study consisted 
of male high-school students aged between 15 and 
18 years in Golestan province, Iran, in 2024. A 
total of 40 participants were selected through a 

convenience sampling method from four different 
schools. The inclusion criteria were: 1) being male 
high school students, 2) no physical or psychological 
disorders, 3) taking no certain medications, and 4) 
no short-term physical or psychological injuries. 
The participants who did not comply with the 
exercise protocol or requested to withdraw from 
the study was excluded. Demographic data for 
the groups at the pre-test stage is presented in 
Table 1. The experimental group, which practiced 
mindfulness, had a mean age of 16.65±0.36 
years, while the control group had a mean age of 
16.60±0.30 years. Statistical analysis revealed no 
significant age difference between the two groups 
(P=0.729). Additionally, the findings demonstrated 
that there was no notable difference in body mass 
index between the mindfulness group and the 
control group, with both groups reporting a body 
mass index of 22.30±1.39 (P=0.768).

Table 2 provides a comprehensive analysis of the 
descriptive statistics of the study variables during 
the pre-test phase, alongside the outcomes of the 
independent t-test performed to assess differences 
between the two groups. The results revealed that 
the motivation levels for the study participants in 
the mindfulness and control groups were recorded 
at 3.43±0.23 and 3.45±0.31, respectively, indicating 
a moderate motivation for PA. The independent 
t-test results further demonstrate that there were 
no statistically significant differences between the 
groups in the pre-test (P=0.968). Additionally, the 
average scores reflecting the intention to engage 
in PA were 2.39±0.19 for the mindfulness group 
and 2.42±0.22 for the control group, which also 
suggested a moderate intention to participate in 
PA. Again, no significant differences were found 
between the groups (P=0.835). Finally, concerning 
the levels of PA, participants in the mindfulness 
and control groups reported engaging in MVPA for 
an average of 22.39±5.73 and 23.45±4.96 minutes 
per day, respectively, with no significant differences 
identified between the two groups (P=0.459). The 
results highlighted that the individuals in this study 
fall significantly short of the global guidelines, 

Table 1: Demographic data across groups
Groups Age Height Weight BMI
Mindfulness 16.65(0.36) 170.36(3.58) 64.82(2.36) 22.30(1.41)
Control 16.60(0.30) 168.40(3.43) 63.29(2.47) 22.30(1.39)
Comparison t=0.201

P=0.729
t=0.120
P=0.843

t=0.138
P=0.813

t=0.165
P=0.768

BMI: Body Mass Index
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which suggest a minimum of 60 minutes of MPVA 
for young people.

Table 2 shows posttest scores and the results of 
the paired t-test. In terms of motivation, the data 
revealed a significant enhancement in participants’ 
motivation for PA following their involvement in 
mindfulness exercises, with an average increase 
of 1.20 points when compared with the pre-test 
scores (3.43±0.23 for the pretest and 4.63±0.34 
for the posttest, P<0.001). In contrast, the control 
group exhibited no notable changes in motivation 
(3.45±0.31 for the pretest and 3.50±0.30 for the 
posttest, P=0.815). Furthermore, regarding the 
intention to participate in PA, the results indicated 
that participants’ intention scores rose by an 
average of 0.90 points post-mindfulness training 
compared with the pre-test (2.39±0.19 for the 
pretest and 3.29±0.24 for the posttest, P<0.001), 
while the control group showed no significant 
differences (2.42±0.22 for the pretest and 2.44±0.23 
for the posttest, P=0.826). Lastly, concerning 
the participants’ engagement in PA, the findings 
demonstrated that after mindfulness exercises, the 
participants engaged in MVPA for an additional 
average of 5.85 minutes per day compared with the 
pre-test (22.39±5.73 for the pretest and 28.24±5.73 
for the posttest, P<0.001), whereas the control 
group did not exhibit any significant changes 
(23.45±4.96 for the pretest and 23.54±4.88 for the 
posttest, P=0.758).

4. Discussion

The findings of this study indicated that the 
participants in the mindfulness and control groups 
engaged in MVPA for an average of 22.39 and 23.45 
minutes per day, respectively; with no significant 
differences observed between the two groups. 
These results suggested that high school students 
in this study, who are in their adolescent years, fall 
significantly short of the international guidelines 
recommending at least 60 minutes of MVPA for 
youth. This aligned with previous research (31, 
32), indicating that adolescents generally exhibit 
low levels of PA. Given the numerous benefits 
associated with regular PA (33-35), it is crucial to 
develop strategies and interventions that encourage 
active participation among adolescents in PA.

The findings of this study indicated that 
participation in mindfulness exercises has led to 
an increase in motivation and willingness among 
participants to engage in PA compared with the 
pre-test results. Furthermore, these exercises 
contributed to enhancing individuals’ involvement 
in MVPA. These results supported the research 
hypothesis and demonstrated the positive impact 
of integrating mindfulness practices into PE on 
increasing students’ PA levels. Additionally, the 
outcomes of this study aligned with the findings 
of other studies (13-15). Similarly, the observed 
benefits in this study may also contribute to 

Table 2: Pretest and posttest scores across groups
Variables Phase Group Between-group 

comparisonMindfulness Control
M±SD M±SD

Motivation Pretest 3.43±0.23 3.45±0.31 t=-0.026
P=0.968

Posttest 4.63±0.34 3.50±0.30 t=4.458
P<0.001

Within-group 
comparison

t=-5.638
P<0.001

t=0.148
P=0.815

Intention to physical 
activity

Pretest 2.39±0.19 2.42±0.22 t=0.125
P=0.835

Posttest 3.29±0.24 2.44±0.23 t=4.799
P<0.001

Within-group 
comparison

t=6.859
P<0.001

t=-0.129
P=0.826

Moderate-to-vigorous 
physical activity

Pretest 22.39±5.73 23.45±4.96 t=0.690
P=0.459

Posttest 28.24±5.73 23.54±4.88 t=8.961
P<0.001

Within-group 
comparison

t=9.552
P<0.001

t=0.263
P=0.758

SD: Standard Deviation
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improved academic performance. Indeed, Langer 
and colleagues (36) emphasized that incorporating 
mindfulness training into the educational 
curriculum is essential, as it is associated with 
higher academic outcomes and better transitions 
to subsequent educational stages.

Mindfulness plays a crucial role in helping 
students set and attain their PE objectives. Achieving 
these changes requires students to concentrate 
cognitively on their dedication to PA while balancing 
other obligations to ensure consistent involvement 
in these pursuits (18, 21). By cultivating mindfulness, 
individuals are able to harmonize their behaviors 
with their core values, thereby diminishing 
the experience of learned helplessness, which 
encompasses feelings of ineffectiveness, absence 
of purpose, and internal opposition to specific 
actions. Additionally, mindfulness is acknowledged 
as a significant predictor of concentration and 
self-regulation, suggesting that those who possess 
advanced mindfulness abilities generally report 
a heightened sense of agency in their lives (17, 22, 
23). Through the practice of relaxation techniques, 
individuals can attain a deeper awareness of the 
present moment. Those with heightened self-
awareness are likely to possess greater confidence 
in their abilities, which in turn enhances their 
motivation to engage in various tasks. This increase 
in self-awareness also empowers individuals to 
take on more responsibility and exhibit greater 
emotional regulation and authenticity. This 
process is influenced by the environment in which 
individuals find themselves. Mindfulness skills 
encompass coping mechanisms, cognitive shifts, 
self-management, relaxation, and acceptance. This 
implies that students can more effectively confront 
educational challenges such as procrastination 
and anxiety by positively altering their cognitive 
patterns, managing themselves, and addressing 
issues effectively (18, 19). Consequently, students 
who developed mindfulness skills are expected 
to exhibit better self-control, leading to improved 
performance in PE. The outcome of adopting such 
an approach is the internalization of a sense of 
control and attributing success to personal abilities 
(20). Fundamentally, this technique encourages 
individuals to observe their thought processes and 
recognize their critical and judgmental thoughts 
without fixating on them. It also emphasizes the 
importance of self-acceptance, which may lead to a 
reevaluation of ineffective beliefs. These combined 

factors create an environment that fosters a greater 
inclination towards autonomous activities among 
students, thereby enhancing their participation in 
PE (18, 20, 23).

4.1. Limitations

This study faced certain limitations. Notably, the 
study focused solely on male adolescents, which may 
hinder the generalizability of the results to female 
adolescents. Therefore, it is suggested that future 
investigations explore the effects of mindfulness 
training in PE on the motivation and PA of girls 
as well. Furthermore, the absence of a follow-up 
assessment conducted after a longer duration post-
test restricts the ability to evaluate the long-term 
impacts of mindfulness training. Therefore, it is 
recommended that subsequent studies include 
follow-up assessments with extended intervals 
beyond the initial post-test. On the other hand, 
this study also exhibited considerable strengths. 
For instance, the incorporation of mindfulness 
training into PE facilitated the identification of 
a variable that could be integrated with standard 
exercises to improve students’ PA levels. Lastly, the 
employment of accelerometers for measuring PA 
in this study offered enhanced accuracy compared 
with self-reported measures, thereby reducing 
biases typically associated with survey instruments.

5. Conclusions

The findings of this study indicated that the 
integration of mindfulness training into PE in 
schools can enhance its quality for students. The 
study results suggest that such integration may yield 
positive outcomes, including increased motivation 
and PA among students. Therefore, in light of the 
objective to boost student participation in PA, the 
application of mindfulness techniques in PE is 
regarded as a valuable complement. Accordingly, it 
is advised that PE teacher pay particular attention 
to implementing mindfulness-based interventions. 
Additionally, future research could explore other 
interventions, such as meditation and cognitive-
behavioral techniques, to further strengthen the 
impact of PE.
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