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ABSTRACT

During the COVID-19 disease process, studies on
mental health have mostly been done on adults. This
study aimed to examine the effect of secondary
school students' participation in regular and
moderate intensity tennis exercises on stress levels
during the pandemic period. The research was
carried out with an experimental method and
sequential design. The study sample, 46 volunteer
students, was divided into two groups as
experimental and control groups. ‘Personal
Information Form’ and ‘Stress Scale’ were
administered to the students in both groups as a pre-
test and 12 weeks later as a post-test. As a result of
the normality tests (Skewness and Kurtosis), it was
determined that the data met normal distribution
assumption; thus, the Independent Sample T-Test
and Paired Samples T-Test were applied. The
significance level was accepted as p<0.05.
According to the study’s findings, there was a
statistically ~ significant  difference in  the
experimental group’s stress levels between the pre-
test (39.30 + 10) and post-test (32.00 + 6). At the
same time, there was no statistically significant
difference between the control group’s pre-test
(35.52 + 9) and post-test (35.82 +9). Consequently,
this study reveals that participation in 12 weeks of
regular tennis exercise significantly reduces the
stress level of secondary school students. Research
reveals the importance of participation in physical
activities in reducing stress. In this context,
participation in tennis exercise seems to be an
important way to protect and improve the mental
health of mentally disadvantaged adolescents,
especially during the pandemic period.
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THE EFFECT OF TENNIS EXERCISE
PARTICIPATION ON STRESS LEVEL OF
SECONDARY STUDENTS

VPLIV UDELEZBE PRI TENISKI VADBI NA
RAVEN STRESA SREDNJESOLCEV

IZVLECEK

Med pandemijo COVID-19 so bile $tudije o
dusevnem zdravju vecinoma opravljene na odraslih.
Namen te Studije je bil preuciti vpliv udelezbe
srednjesolcev pri redni in vsaj zmerno intenzivni
teniski vadbi na raven stresa v obdobju pandemije.
Raziskava je bila izvedena z eksperimentalno
metodo in sekvenéno zasnovo. Studijski vzorec je
sestavljajo 46 dijakov prostovoljcev, ki so bili
razdeljeni v eksperimentalno in kontrolno skupino.
Dijaki so pred zac¢etkom §tudije in 12 tednov pozneje
po koncu Studije izpolnili obrazec o osebnih
podatkih in o lestvici stresa. Na podlagi testov
normalnosti (asimetrije in splo§éenosti) je bilo
ugotovljeno, da podatki ustrezajo predpostavki o
normalni porazdelitvi, zato sta bila uporabljena T-
test za neodvisne vzorce in T-test za parne vzorce pri
stopnji pomembnosti p<0.05. Rezultati Studije so
pokazali, da prihaja do statisti¢no pomembnih razlik
v ravni stresa eksperimentalne skupine pred
zacetkom (39.30 + 10) in po koncu $tudije (32.00 +
6). Hkrati pa ni bilo statisticno znacilnih razlik med
ravnjo stresa kontrolne skupine pred zacetkom
(35.52 £ 9) in po koncu Studije (35.82 = 9).
Posledi¢no ta Studija razkriva, da udelezba na 12-
tedenski redni teniSki vadbi pomembno zmanjsa
raven stresa pri srednjeSolcih. V tem kontekstu se
zdi, da je udelezba pri teniski vadbi pomemben nacin
za za$Cito in izbolj$anje dusevnega zdravja dusSevno
prikraj§anih  mladostnikov, zlasti v obdobju
pandemije.
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INTRODUCTION

It is seen that many definitions have been made for the concept of stress in the literature.
According to Lecic-Tosevski (2011), stress is an adaptive response of the individual against
internal or external threats. According to another definition, stress is an alarm response to new
or threatening situations that results in arousal in the organism (Li and Graham, (2017). Stress
is a normal response to daily pressure, and extreme stress has many harmful consequences on
physical and mental health (Zhai et al., 2021). Adolescent students who are the subject of our
research have also been associated with stress in many studies. Adolescence is a period when
perceived stress and many other health problems increase (Frick, Meyer & lIsaksson, 2022;
Sawyer et al., 2012). Mainly when the coronavirus disease (COVID-19) emerged and news of
closure and death started to come from many countries globally, it will not be difficult to predict
the mental problems experienced by students in adolescence. It is known that Covid-19 disease
causes cardiovascular disorders, respiratory failure, and in some cases, death (Chen et al., 2020;
Huang et al., 2020). In addition, the lifestyle changes that occurred with the closure, during
which both schools and gyms were evacuated, have caused increased stress in countries around
the world (Salari et al., 2020; Moriarty et al., 2021; Xiong et al., 2020). It is estimated that this
emerging stress situation may increase more in different age groups (Moriarty et al., 2021;
Salari et al., 2020; Stanton et al., 2020; Xiong et al., 2020). It is known that adolescents exposed
to traumatic events such as disasters are at high risk for many problems such as post-traumatic
stress disorder or emotional or behavioral issues (Slone & Mann, 2016; Wolmer et al., 2017).
Previous studies have shown that external stressors can cause stress, which may worsen
children’s well-being (Cobham et al., 2016; Masten & Motti-Stedanidi, 2020). However, most
previous research has paid little attention to studies of adolescents, primarily focusing on the
young adult period. As we mentioned before, considering the high prevalence of mental health
problems in adolescence, it is surprising to focus more on adults (Achterberg et al., 2021; Sadler
et al., 2018). In the literature, it has been emphasized that effective ways and strategies should
predominantly be determined to improve adolescents’ mental health and well-being in such
periods (Wright et al., 2021). This situation has been the source of inspiration for our study, and

it is thought that the findings will be essential and contribute to the literature.

When the level of participation in physical activity in children and adolescents before and
during the pandemic is compared, the results obtained are striking. Studies conducted in China
have revealed that physical inactivity, which was 21.3% before the pandemic, increased to

65.6% during the pandemic (Xie et al., 2020). In a study conducted in Turkey, physical activity
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levels of adolescents decreased by 70.2% with the pandemic (Umac & Aydin, 2021). Similar
results were obtained in Italy, Slovenia, Portugal, and Spain, with significant decreases in
physical activity level compared to pre-pandemic (Branquinho et al., 2020; Orgiles et al., 2020;
Pisot et al., 2022). During this period, increases were observed in food consumption, sleep
duration and social media addiction. All these reasons have caused the mental health of
adolescents to regress. Therefore, it is vital to protect adolescents from this pressure, both
during disasters or pandemics affecting the world and during periods when they experience
academic pressure and their stress levels increase (Wilson et al., 2021). One of these ways of
protection is participation in physical activities; however, studies have revealed that physical
activity decreases during such periods (Ismail et al., 2020; Kriaucioniene et al., 2020). Previous
studies linking stress with physical activities suggest that individuals who are more physically
active experience lower levels of anxiety, depression, and stress (Gianfredi et al., 2020; Jedel
et al., 2021). Various studies report that physical activity contributes to lower anxiety,
depression, and stress in individuals (Lesser and Nienhuis, 2020; Rodriguez-Rey et al., 2020).
Physical activity has been reported to contribute to having a lower stress level; however,
previous studies have some limitations. For example, Samuel et al. (2020) emphasized that
more data is needed to determine the mental health characteristics of athletes. Does physical

activity positively affect stress when it is done amateur level or for competitive purposes?

Again, different findings are needed to answer this question because studies are reporting that
stress increases after high-intensity exercises (Bixby & Lochbaum, 2006), that stress is high
before a competition (Souza et al., 2019), or that stress increases as one enters a competitive
environment (Hamlin et al., 2019). It is also clear that the effects of physical activity on stress
should be strengthened with data obtained from different societies. Findings obtained from
countries like Turkey, where the rate of sports participation is low, and the incidence of
depression and stress is high (Tatar, Astar & Turhan, 2018), make the relationship between
stress and physical activity cases more important. Wright et al. (2021), data collected from
cross-sectional studies are limited. Experimental studies and research on different ethnic origins
will be exciting and critical. One of the limitations that Fetzner and Asmundson (2015) reported
in their study is that in experimental studies, the groups participating in the research should be
divided into experimental and control groups; that is, there should be an inactive group in the
process. Thus, determining whether external influences cause participation in exercise will be
one of the study’s strengths. Carraca et al. (2021) reported that few studies examine the effects
of practices on psychological states such as anxiety, body image, and stress, and the findings
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observed from existing studies are also inconsistent. It was reported that there were only female
participants in the study of Rocque et al. (2021), and the exercise duration was limited to 8
weeks. Therefore, it was stated that both a mixed group in terms of gender and a more extended
exercise period would increase the importance of future studies. It was noted that only women
participated in the research of Johnston et al. (2021), the data were collected during the
academic period, and it was not possible to determine whether the 68 km distance given to the
experiments was run. In our study, a mixed group was included in the experimental and control
groups, and certified trainers supervised the process while the exercises were being applied.
Therefore, it can be said that a more transparent result will emerge. Similarly, Schultchen et al.
(2019) also emphasized that physical activities are evaluated subjectively, and it would be more
interesting to have trainers observing the participants during physical activities for future
research. It has been emphasized that there is a need for studies examining the difference and
consistency between the subjective and objective evaluation of physical activity and its effect

on stress.

To summarize, it is essential to protect and improve adolescents’ mental health who are
mentally disadvantaged during adolescence. Especially during the pandemic period, this
situation has come to the fore even more. Therefore, there is a need for strategies to improve
adolescents' mental health. One of them is physical activity. The relationship between the type,
intensity, duration, and frequency of physical activities and stress is essential in literature. In
addition, many limitations were noted in previous studies that correlated physical activities with
stress. In this study, it is a vital issue to eliminate these limitations and bring them to the
literature. Based on studies conducted before the pandemic period, we assume that tennis
exercises performed 1.5 hours a day, five days a week, for 12 weeks will significantly reduce
the stress level of students (Nixdorf, Frank, & Beckmann, 2016; Vella et al., 2017). For this
reason, this research aims to determine the effect of regular tennis exercises at amateur level
and moderate intensity on the stress level of secondary school students during the pandemic

period.

METHODS
Participants

The population of the experimental group of the research consists of 290 secondary school

students who participate as athletes in the sports activities carried out by Turkey’s
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Burdur/Bucak Youth and Sports District Directorate. The population of the control group of the
study consists of 73 secondary school students studying at Burdur/Bucak Giindogdu Secondary
School in Turkey.

Table 1. Socio-demographic characteristics of the participants (n=46).

Characteristics Frequency %
Gender Female 24 52,2
Male 22 47,8
10 6 13,0
Ade 11 13 28,3
g 12 15 32,6
13 12 26,1
5. Grade 14 30,4
Grade 6. Grade 16 34,8
7. Grade 16 34,8

Study design and variables

This study was conducted in accordance with the Declaration of Helsinki. All participants were
informed about the study processes, and an informed consent form was obtained from each
participant. The experimental implementation phase of the research was carried out in the gym
of the Burdur/Bucak Youth and Sports District Directorate for 12 weeks between December
2021 and March 2022. The first measurement was taken in December 2021, and the second
measurement was conducted in the gym in March 2022. The scale application phase for the
control group of the research was carried out in Burdur/Bucak Giindogdu Secondary School
classrooms. The scales were applied face to face with the students. The study, carried out in 2
sessions, started with the first measurement in December 2021 and ended with the last
measurement in March 2022. In addition, the necessary permissions for the research were
obtained from the Bucak Youth and Sports District Directorate (no: 92070095-100-1259915)
and the Bucak District National Education Directorate (no: E-99848340-605.99-36435905).

The scale application phase for the experimental group was carried out in 2 sessions. After the
informed consent form was obtained from the experimental group, the first scale application
was made in the gym in December 2021. The experimental group then participated in a 12-
week tennis exercise. After 12 weeks of tennis exercise, the final scale application was made in
the gym in March 2022. There were no interruptions during the program. The attendance of the

participants was noted by the instructors. The implementation phase continued for 12 weeks
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between these dates. Individual 90-minute training sessions were conducted as follows:
Physical activities were planned for 1.5 hours, five days a week, after the necessary safety
precautions were taken, and were done in 3 parts. The first is the preparatory phase, which
includes various educational games and warm-up exercises. The second phase is the primary
phase, which contains loads that affect different motoric features. In the primary phase, basic
techniques specific to the branch of tennis were applied. In tennis training; reaction time in
tennis training studies, quickness studies, micro tennis studies, mini tennis skills development
work, mini-midi tennis work on improving their knowledge and skills place of study for the
development of tennis skills it was given. in addition, serve, forehand, backhand, volley and
overhead exercises were performed. The third phase is the final phase, which includes cooling
and recovery exercises. In any phase of physical activities, the loading intensity did not exceed
70%. The intensity of exercise was determined by the Rating of Perceived Exertion (RPE). In
the warm-up and cool-down exercises, the exercise intensity did not exceed 50%. The perceived
difficulty level of the participants for all protocols was determined by the Borg scale rated
between 6-20. Participants were taught to rate their RPE using the Borg scale. For tennis
exercises, physical activity intensity was chosen as medium intensity (average 12 degrees).
Thus, the intensity did not decrease to 40% at any moment of the exercise and did not increase
to 80%. Intensity was monitored by the trainer. The scale application phase for the control group
of the research was carried out in Burdur/Bucak Giindogdu Secondary School classrooms. The
scales were applied face to face with the students. The study, carried out in 2 sessions, started
with the first measurement in December 2021 ended with the last measurement in March 2022.
Control group students were not included in any exercise program. They just participated in the
scale implementation. A meeting was held with the students in the control group in the first
week and their consent was obtained that they should not participate in any regular physical
activity. The students in the control group continued their normal daily activities without
participating in a structured exercise. To summarize the design of the study: Experimental and
control group completed the stress scale in December 2021. Afterwards, the experimental group
participated in a 12-week tennis exercise, but the control group did not participate in any regular
exercise. At the end of 12 weeks, both the experimental group and the control group filled in

the stress scale again.
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Data Collection Tools

A 3-question “Personal Information Form” created by the researchers was used to determine
the students' demographic characteristics (gender, age, and class). “Stress Scale for Secondary

School Students” was used to determine the students' stress levels.
Stress Scale for Secondary School Students

The scale was developed by Kesici and Asilioglu (2017) to measure the stress levels of middle
school students. The scale is in 4-point Likert type and consists of 21 items. The answers to the
scale questions are listed as “Never,” “Sometimes,” “Often,” and “Constantly.” Scale scoring
is respectively “17, “2”, “3”, and “4”. Points are added up and divided by the number of items.
In this way, the level of stress perceived by the students is determined. The scale also consists
of “Emotional depression,” “Physical complaints,” “Social symptoms,” and “Emotional
intensity”” sub-dimensions. A high total score from the scale indicates that the student has a
high-stress level. The Cronbach alpha value of the scale was calculated as 0.91. In the
confirmatory factor analysis performed to determine the suitability of the factor structure, the
v?/sd value was 1.595; the RMSEA value was found to be 0.048. These values mean that the
model has a perfect fit. In addition, GFI, AGFI, NFI, and CFI fit values were 0.90, respectively;

0.88; 0.86, and 0.94 were found. Therefore, these values obtained are at an acceptable level.
Statistical analyses

Statistical Package for Social Sciences (SPSS) 17.0 was used to analyze the obtained data. First,
a descriptive statistical test was conducted to indicate the socio-demographic characteristics of
the participants. Then, normality tests (Skewness and Kurtosis) were applied to determine
whether the data met the normality assumption. As data met the assumption, the Independent
Sample t-test was used to examine the differences between the two groups from parametric
tests. Finally, the Paired Samples t-test was used to compare the differences between the two

paired groups. The significance level was determined as p<0.05.

RESULTS

This section presents the normality test, pre-and post-test scores, and the differences in tables.
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Table 2. Normality test of pre-test and post-test scores obtained from the stress scale.

Test Skewness Kurtosis Kolmogorov-Smirnov
Value SE Value SE

Statistic 147

Pre-test ,335 ,350 -1,137 ,688 Df 46
P ,014
Statistic ,136

Post-test ,897 ,350 ,084 ,688 Df 46
P ,033

The normality test was applied, and the skewness and kurtosis values were between -1.5 and
+1.5. Therefore, if the skewness and kurtosis values are between -1.5 and +1.5, the scores are
considered to be normally distributed (Tabachnick & Fidell, 2013). It is seen that the
Kolmogorov-Smirnov test data are not normally distributed at the 0.05 significance level.
However, since the group size was 20 and above, it was assumed that the data were normally
distributed (Tabachnick & Fidell, 2013).

Table 3. Differences in the pre-test scores of the stress levels of the experimental and control

groups.
Group n X SD df t p
Experimental 23 39,30 10,02
44 1,336 ,188
Control 23 35,52 9,15
p > 0,05.

When Table 3 is examined, it is seen that there is no significant difference (p>0.05) between

the pre-test scores of the stress levels of the experimental and control groups.

Table 4. Differences in the post-test scores of the stress levels of the experimental and control

groups.
Group n X SS SD t p
Experimental 23 32,00 6,67
44 -1,574 1123
Control 23 35,82 9,55
p > 0,05.

When Table 4 is examined, it is seen that there is no significant difference (p>0.05) between

the post-test scores of the stress levels of the experimental and control groups.
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Table 5. Differences in the pre-test and post-test scores of the stress levels of the experimental

and control groups.

Group Test n X SS SD t p

Pre-test 23 39,30 10,02

Experimental 22 4,302 ,000*
Post-test 23 32,00 6,67
Pre-test 23 35,52 9,15 29

Control -,189 ,852
Post-test 23 35,82 9,55

p <0,05.

When Table 5 is examined, there is a significant difference between the pre-test (39.30 = 10)
and post-test (32.00 + 6) scores of the experimental group (p<0.05). However, there was no
significant difference between the pre-test (35.52 + 9) and post-test (35.82+9) scores of the
control group (p>0.05).

The most important result obtained from the findings shows that 12-week regular tennis

exercises significantly reduce the stress level of secondary school students.

DISCUSSION

The aim of the study was to determine the effect of secondary school students' participation in
12 weeks of regular tennis exercise on their stress levels. For this purpose, 46 (23 control, 23
experimental) secondary school students voluntarily participated in the study. According to the
test findings conducted in line with the research hypothesis (Table 5), participation in the 12-
week regular tennis exercise had a significantly positive effect on the stress levels of secondary
school students. This finding reveals that participation in a 12-week regular tennis exercise
program significantly reduces the stress levels of secondary school students. The result obtained
in the study supports the hypothesis of the research. When the relevant literature is examined,

it is seen that there are many study findings consistent with the results of the current study:

In the study conducted by Paolucci et al. (2018) with 55 university students aged 18-30, the
students were divided into three groups those who do high-intensity exercise, those who do
moderate-intensity exercise, and those who do not exercise. They are included in 18 exercise
sessions for six weeks, three times a week. The findings obtained before and after the

intervention showed that high-intensity exercises increase stress, but participation in moderate-
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intensity regular tennis exercise positively affects stress and depression. Considering that the
exercise intensity of the students who participated in regular tennis exercise in our study was
not high, the findings support each other. Furthermore, they reveal that non-intensity practices
are effective in reducing stress levels. Fetzner and Asmundson (2015), in their study with 33
individuals affected by post-traumatic stress disorder, reported that six sessions of stationary
bicycle exercises lasting two weeks reduced the symptoms of individuals’ stress levels. Heart
rate varying between 60-80% was targeted as an exercise in the study, and each session
consisted of 20 minutes. The results of this study, which are in line with the current study's
findings, also support that moderate-intensity (aerobic) exercises have a positive effect on the
stress level. In our research, moderate-intensity exercises reduced stress despite a shorter
exercise duration. Fang et al. (2019) divided the workers into control and experimental groups
in their study on overweight workers. They applied a 12-week exercise program to the

experimental group, three sessions of 60 minutes per week, at medium intensity.

The study’s findings revealed that 12-week exercises significantly reduced the stress level of
employees. These results (Fang et al., 2019; Fetzner & Asmundson, 2015) show that exercises
effectively reduce stress levels in individuals with different ailments. Since many factors can
affect the stress level and the findings, we felt the need to address these factors in our discussion.
Inadequate materials and physical conditions in schools, quality of life, workload, academic
expectations, and economic difficulties are factors that put students under stress and tire them
emotionally (Temiz & Sivrikaya, 2021). Therefore, many factors can trigger stress. Pengpid
and Peltzer (2020), in a study examining the relationship between physical activity and stress,
sleep, and mental health on students from 23 low- and middle-income countries, reported that
students who exercised had lower perceived stress levels. This again supports the findings of
our study and reveals the positive effect of exercise on reducing the stress level, although there
are many factors affecting stress. The data collection process in our study was carried out during
the academic period when stress was observed more intensely, and the stress level, which was

high in the pre-test, was found to be significantly lower after 12 weeks of exercise.

There are also findings in the literature that are not consistent with the current study results. For
example, the findings of a quasi-experimental study conducted by Johnston et al. (2021) with
undergraduate students in China reported that physical activity alone does not help to improve
anxiety and perceived stress. They stated that the reason for this was that the data were collected
during the academic term, and a date was chosen especially close to the final exams. In the

study, undergraduate students also attended a 90-minute class per week. In addition, they were
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instructed to run 68 km in 12 weeks. The data in our study were also collected during the
academic period. However, in our study, the duration of participation in sports is approximately
450 minutes per week, and students do not have any additional duties. In this case, it can be
said that additional tasks and exercise duration have negative effects on stress. It is known that
assigned homework and assignments adversely affect students (Yar Yildirim, 2018). It has been
reported that students at successful schools who deal with the tasks given during the day
experience problems such as academic stress, health problems, and lack of vital balance
(Galloway, Conner, & Pope, 2013). Therefore, inconsistencies between studies may have been
caused by this reason. In addition, tennis is known as one of the best sports branches that
challenges the technical, tactical, physiological and psychological abilities of the person and
improves the person physically, mentally, spiritually and socially when done regularly (Hasil
& Atag, 1998). The training and studies in tennis are constantly changing and therefore there is
the opportunity to get to know many different studies (Unierzyski, 2003). This can make tennis
more enjoyable than an ordinary aerobic run. Pageaux et al. (2014) found a positive relationship
between high cognitive fatigue and 5km aerobic endurance running. The same relationship
MacMahon et al. (2014)'s study was also obtained. Therefore, the result we obtained from the
present study and literature; When tennis and running as an aerobic activity are compared, it

can be interpreted that the effect of tennis in reducing stress is more than running.

Similarly, in Reyhan and Karaca's (2016) studies, no significant difference was found between
the stress levels of students who do sports and those of sedentary students. In the study of
Reyhan and Karaca (2006), it was shown that physical education students might be tired both
physically and mentally in theoretical and applied courses because there was no significant

difference.
Limitations of The Study

The type and intensity of exercise, and the biased responses they may have given to the scales
are among the limitations of this study. Participants who gave incorrect answers to the rankings
or for different purposes were excluded before statistical analysis and were not included in the
analysis. It was assumed that all the remaining participants gave unbiased answers to the scales.

The study was also restricted to secondary school students.

The following suggestions can be made for future studies: Current findings were obtained from
Turkish secondary school students. Different studies are needed to generalize and expand the

results. It is important whether participation in exercise is for the purpose of improving health
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or for competition. Therefore, the effect of exercise on stress is comparable to health and
competition purpose. The effect of different exercise durations and different sports branches on

stress may allow clearer results to be revealed.

CONCLUSION

To sum up, the result of this study reports that participation in 12 weeks of regular tennis
exercise significantly and positively affects the stress level of middle school students. This
result reveals the importance of involvement in physical activities in reducing stress. Therefore,
it supports and recommends physical activity participation to reduce stress. In addition, this
study revealed that participation in amateur level and moderate intensity tennis is an effective
strategy in improving the mental health of adolescents and reducing the stress level during the
pandemic period. In the study, the participants were divided into a mixed group in terms of
gender and also the participants were divided into two as the experimental and control groups.
Certified experts supervised the participants. To the best of our knowledge, this is the first study
to examine the effect of Turkish students’ participation in tennis on stress during the pandemic

period. These factors are also the strengths of the study.
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