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Abstract

This systematic review aimed to investigate the effect of school-based physical activity interventions on physical fitness and
psychological responses in children and young people. Studies were conducted from Web of Science, Scopus and PubMed
databases between 1 January 2017 and 1 December 2022 according to the Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) checklist. For the research to be conducted in the databases, "School-Based Intervention”,
"physical fitness ", "Psychology", School-based intervention, physical fitness and psychological responses were used in the
title and abstract. The database review revealed seventy-four (74) studies. However, after eliminating seventeen (17) duplicate
studies, fifty-five (57) studies remained. Subsequently, seventeen (17) studies were eliminated after reviewing the abstracts.
After forty (40) studies were thoroughly analysed, eighteen (18) publications not involving psychological factors, five (5)
publications involving research methods and six (6) review studies were excluded. The remaining eleven (11) studies were
used after review. The results of the present systematic review showed that school-based physical activity interventions

contribute positively to children's physical fitness and psychological health while ensuring a healthy life for years to come.
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OKUL TEMELLI FIZIKSEL AKTIVITE UYGULAMALARININ FIZIKSEL
UYGUNLUK VE PSIKOLOJIK CEVAPLAR UZERINDEKI ETKILERI:
SISTEMATIK BIR INCELEME

Ozet

Bu sistematik derlemenin amaci okul temelli fiziksel aktivite uygulamalarinin ¢ocuklar ve genglerde fiziksel uygunluk (FU) ve
psikolojik cevaplar tlizerindeki etkisini aragtirmaktir. 1 Ocak 2017 ile 1 Aralik 2022 tarihleri arasinda Web of Science, Scopus
ve PubMed veri tabanlarindan Sistematik incelemeler ve Meta-Analizler icin Tercih Edilen Raporlama Ogeleri (PRISMA)
kontrol listesine gore caligmalar taranmgtir. Veri tabanlarinda yapilacak aragtirma icin bashk ve ozette “Okul Temelli
Uygulama”, “fiziksel uygunluk”, “Psikoloji”, okul temelli uygulamar, fiziksel uygunluk ve psikolojik yanitlar kullanilmustir.
Veritabani incelemesinde, yetmis dort (74) ¢alisma ortaya ¢ikmigtir. Ancak tekrar eden on yedi (17) galisma harig tutulduktan
sonra geriye elli bes (57) ¢aligma kalmustir. Daha sonra, 6zetler incelendikten sonra on yedi (17) ¢aligma daha harig tutulmugtur.
Kirk (40) calisma kapsamli bir sekilde analiz edildikten sonra, psikolojik faktorleri icermeyen on sekiz (18) ¢aligma, arastirma
yOntemlerini igeren bes (5) yayin ve derleme galismasi olan (6) yayin hari¢ tutulmustur. Kalan on bir (11) ¢alisma incelemeden
sonra kullanilmistir. Mevcut sistematik incelemenin sonuglari, okul temelli fiziksel aktivite uygulamalarinim gocuklarin fiziksel
uygunluklarma ve psikolojik sagligina olumlu katkida bulunurken, gelecek yillarda saglikli bir yasam siirmelerini saglamaya

yardimci olacagini gostermektedir.

Anahtar Kelimeler: Ergenler; ¢cocuklar; fiziksel aktivite; psikolojik tepki; okul temelli miidahale

1. INTRODUCTION

Over the last 30 years, childhood obesity has reached epidemic proportions worldwide (Abarca-
Gomez et al., 2017; WHO, 2018). Therefore, the importance of encouraging children to remain
physically active is increasing (Reisberg et al., 2020; Riso & Jiirimée, 2018). Physical activity (PA) and
physical fitness (PF) are significant instruments for enhancing the quality of life for people with health
conditions as well as the cognitive aspect of development in children (Donnelly et al., 2016). Increasing
the time spent actively is one of the strategies to cope with obesity. Research recommends 60 minutes
of moderate-intensity physical activity (MVPA) per day for children and adolescents aged 5 to 17
(Strong et al., 2005; Janssen, 2007). However, physical activity (PA) data collected in adolescents aged
13 to 15 years from 105 countries worldwide reveal that 80.3% do not meet recommended activity
guidelines (Hallal et al., 2012). In addition, studies (Nader et al., 2008; Sember et al., 2020) indicate a
significant decline in PA levels during adolescence. The young population has shown less PA
participation than moderate exercise recommended in PA guidelines (Costa et al., 2017). Therefore, the
active participation of children and young people in physical education classes in schools will play an
essential role in physical and psychological well-being.

Schools should be where children and adolescents spend most of their time, as well as a target
setting for PA promotion among children and young people (Van de Kop et al., 2019). In addition, the
school environment is ideal for implementing PA interventions (Kelso et al., 2020). Because children

spend much time at school, schools are recognised as adequate settings to increase the PA levels of
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children and adolescents who spend most of their time sitting (Dobbins et al., 2013). The meta-analysis
study of Van de Kop et al. (2019) showed that school-based PA interventions increase pre-occupational
PA in adolescents. In addition, it is known that PA practices implemented in the school environment
contribute positively to the health factors of children and adolescents (Demetriou & Honer, 2012).
Inadequate PA is one of the ten (10) leading risk factors for death worldwide and a significant risk factor
for non-communicable diseases (WHO, 2018). Low PA levels have been associated with overweight
obesity and a higher risk of cardiovascular disease in school-age children (Carson et al., 2016;
Kurdaningsih et al., 2016; Ekelund et al., 2012). Furthermore, there is a gender-based inequality in PA
among children and adolescents, with girls performing less moderate-to-vigorous PA than boys
(Hubbard et al., 2016; Povoas et al., 2018; Long et al., 2013; Chen et al., 2022). Therefore, it is important
to create gender-sensitive environments where children and adolescents can regularly engage in
moderate-intensity PA to improve their health profile.

School-based PA programmes aim to achieve and maintain a health-related PF level (Yuksel et
al., 2020). PF is divided into two parts: fitness related to health and fitness related to motor skills or
performance (Vanhees et al., 2005). Coordination, agility, balance, power, speed, and reaction based on
performance are all components of skill-related fitness, as opposed to health-related fitness, which
focuses on factors like composition and flexibility (Powell et al., 1989; Caspersen et al., 1985). Fitness
connected to motor skills is a major element of children's development. However, children's PF may be
impacted if they have trouble completing motor skills (Smits-Engelsman et al., 2020). In addition, the
competence in fundamental movement skills that provide motor competence and PF of children in daily
activities at later ages is directly related to a healthy and active life (Barnett et al., 2008). In this sense,
some studies have found that school-based programmes have the potential to improve PF (Neil-
Sztramko et al., 2021). As a result, in school-age children, having a healthy cardiorespiratory fitness
level, a crucial PF indicator, provides the physical foundation for good mental health and psychological
well-being (Chen et al., 2022).

Children and adolescents spend a large part of their lives at school, and this setting significantly
impacts how they grow socially, emotionally, and psychologically (Tejada-Gallardo et al., 2020).
According to findings by Greenleaf et al. (2010), students with better cardiorespiratory fitness had higher
self-esteem and fewer depression symptoms. Additionally, studies show that kids aged 7 to 12 with good
cardiorespiratory fitness outperformed their unfit peers on cognitive tests (Haverkamp et al., 2021; Blair
et al., 2001). Furthermore, PA positively correlates with school success and perceived pleasure (De
Souza et al., 2021).

The structure of the PE curriculum in schools has consistently changed the quantity of PA and
student motivation, favouring the quality of life and other biomarkers (Delgado-Floody et al., 2019).
Considering the literature, adequate participation in physical education effectively contributes to

developing a healthier lifestyle in children and adolescents throughout their lives. Therefore, the main
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aim of this systematic review is to examine the effect of school-based PA practices on PF and

psychological responses in school-age children and adolescents.

2. MATERIALS AND METHOD

This study is a systematic review of articles in various scientific peer-reviewed journals to
examine the effects of school-based PA interventions on PF and psychological responses.
2.1. Inclusion Criteria

Studies that included school-based PA practices and examined PF and psychological responses
were included in the study. In addition, the included studies were considered to be peer-reviewed
publications and published in English between 1 January 2017 and 1 December 2022. Studies that did
not have a school-based practice did not examine PF and psychological reactions, and a study protocol
was not included in the study.
2.2. Research Strategy

In the study, Web of Science (WQOS), Scopus and Pubmed databases were searched for relevant
scientific studies published in English between 1 January 2017 and 1 December 2022 using the
keywords " School-Based Intervention ", "PF", "Psychology", in the title and abstract in the context of
School-Based Intervention (SBI), PF and psychological responses. After the database review, 74 studies
were found. However, 17 repetitive studies were removed, and 57 studies remained. Afterwards, 17
studies whose abstracts were analysed were excluded. As a result of analysing 40 studies in full text, 18
articles that did not contain psychological variables, 5 with study protocols and six review studies were
excluded. After the review, the remaining 11 studies were used (Figure 1). The current review study
fulfilled the inclusion criteria using the PICO approach (Table 1) (Huang, Lin, & Demner-Fushman,
2006).

3. RESULTS

The results regarding the effects of school-based practices on PF and psychological responses
are presented.
3.1. Outcomes Regarding PA, PF and Psychological Response
3.1.1. PA

Studies investigated measuring PA levels are examined, and improvements occur in the PA
results measured by accelerometer and PA scale in the groups performing school-based practice (Ha et
al., 2020a; Morano et al., 2020a; Morano et al., 2020b). However, in a study by Liang et al. (2020), no
significant difference was observed in the time spent in sedentary behaviour, moderate PA (MPA) and
vigorous PA (VPA) levels, while significant improvements were observed in light PA (LPA).
3.1.2. PF

PF tests have shown that SBIs have shown significant improvements in aerobic endurance,

flexibility, muscular strength, muscular endurance and strength results (Morano et al., 2020a; Pittman,
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2020; Morano et al., 2020b; Kwasky & Serowoky, 2018; Sjowall et al., 2017). However, in the study
conducted by Murphy et al. (2022), it was observed that there was little or no effect on the components
of PF. In addition, improvements in perceived physical competence and body image were observed
(Morano et al., 2020a; Morano et al., 2020b). The results of anthropometric measurements show that
school-based practices have a positive effect on body mass index, body fat percentage, and arm and
waist circumference (Morano et al., 2020a; Kwasky & Serowoky, 2018), in contrast to studies showing
no effect (Pittman, 2020; Liang et al., 2020). In addition, Morano et al. (2020a) stated that school-based
practices decreased skinfold thickness.
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Table 1. PICO Criteria

Criteria
Population Students
Intervention School-Based Intervention
Comparison School-Based Intervention on PF and psychological response

Result PF (PA levels, body composition, fitness components, body fat percentage
esults

etc.) Psychology (psychology, anxiety, self-esteem, stress etc.)

3.1.3. Psychological Responses

When the studies on psychological responses were examined, Jin et al. (2018) evaluated the
significant relationship between PA. They perceived general health and the enjoyment of PA in physical
education classes for students aged 5-11 years with a PA level of at least 60 minutes per day and PA in
recess for students aged 12-15 years. While the effect of enjoyment on students in physical education
class was found to be greater, no effect was observed in children who did PA during recess. Similarly,
Hatch et al. (2021) found that students enjoyed the Daily Mile exercises they applied to primary school
students. However, Liang et al. (2020) stated that school-based practice did not positively affect
enjoyment. In contrast to the studies (Pittman, 2020; Liang et al., 2020), which found no effect of school-
based practices on self-efficacy, Murphy et al. (2022) stated that students who participated in school-
based PA 2 or 3 days a week increased their self-efficacy levels. Sjowall et al. (2017) reported that the
stress levels of students exposed to a total of 120 minutes of PA per week at school decreased, while the
stress levels of those exposed to 300 minutes of PA per week increased. Murphy et al. (2022) reported
that while no difference in the group that practised PA one or three days a week, there was an increase
in anxiety levels in the group that never practised or practised two days a week and in the same study,
it was stated that participation in PA two days a week resulted in a decrease in depression. Kwasky and
Serowoky (2018) stated that significant improvements were observed in the social sub-dimension of the
scale applied to students four weeks after the end of school-based practices for eight weeks, while Liang
et al. (2020) stated that there was no effect on any social support. Ha et al. (2020b) implemented SELF-
FIT, a school-based practice, instead of typical physical education classes. They found that SELF-FIT
strengthened students' competence, autonomy, and engagement compared to physical education classes.
In another study (Ha et al., 2020a), the effects of the same SBI on genders were examined. It was found
that the intervention effects were stronger in meeting girls' competence, autonomy needs, and
autonomous motivation than boys. In addition, they noted that boys in physical education programs
reported higher levels of need fulfilment and autonomous motivation, as well as being more active than

girls.

132



4. DISCUSSION

This systematic review aimed to examine the effects of school-based PA interventions on PF
and psychological responses. Studies (Sjowall et al., 2017; Jin et al., 2018; Kwasky & Serowoky, 2018;
Morano et al., 2020a; Morano et al., 2020b; Ha et al., 2020a; Ha et al., 2020b; Pittman et al., 2020; Liang
et al., 2020; Hatch et al., 2021; Murphy et al., 2022) all showed that significant improvements were
achieved in at least one variable. The content and details of the SBI programme are significant in these
studies. As a result of classifying the programme details according to the PA focus, the number of studies
directly including PA was 4 (Morano et al., 2020a; Morano et al., 2020b; Ha et al., 2020a; Liang et al.,
2020), PF components were 8 (Sjowall et al., 2017; Kwasky & Serowoky, 2018; Morano et al., 2020a;
Morano et al., 2020b; Ha et al., 2020b; Pittman et al., 2020; Liang et al., 2020; Murphy et al., 2022) and
all 11 studies included psychological responses.

Considering the variables examined, using PA interventions in schools generally positively
affects PF and psychological health. These results highlight the importance of planning the time required
for PA programmes in schools, especially in children and adolescents with disabilities (Jin et al., 2018)
and obese or overweight (Morano et al., 2020a) groups. The success of school-based PA interventions
is influenced by the prevalence of age-appropriate or more specific PA opportunities and content
available to young people, whether linked to behaviour or health outcome change (Burns et al., 2017).
The priority of lifelong PA and health programmes should be the preparation of appropriate learning
environments. The goal of health-based physical education curriculum models targeting a physically
active life is to maintain these appropriate learning environments (Haerens et al., 2011). Although
evaluations related to different variables have been made in school-based PA studies, only PF and
psychological dimensions have been addressed in this systematic research.

While favourable results were observed in four studies regarding the PF factor, no effect was
observed in two studies. One study reported improvements in fitness tests and increases in
anthropometric measures (such as body fat percentage, BMI). The main goal of school-based PA
programmes is to improve health-related PF and to ensure that this is long-lasting. Therefore, in this
review study, health-related (Ortega et al., 2008) PF components (anthropometrics, muscular strength,
muscular endurance, flexibility, etc.) were assessed. In some studies, there are results showing that SBls
are effective in improving PF (Lu et al., 2018; Janssen & LeBlanc, 2010; Bogataj et al., 2021). Unlike
typical PE lessons, SELF-FIT practice improves students' competence, autonomy and relatedness skills.
Guthold et al. (2020) reported that low PF among adolescents is relatively high, and the global
prevalence of inadequate PA is 78.4% for boys and 84.4% for girls aged 11-17.
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Table 2. A Detailed Overview of the Work

Reference | Sample Study design Protocols Measurements Results
The number of days the PA attended for at
Three key concerns were . - .
. least 60 minutes each week provided as a The perception of overall health among
noted in order to address - - - - SR
. . measure for their involvement. Children children with disabilities is correlated
Children and | the study questions. . .
.. | between the ages of 5 and 11 were asked with the enjoyment of school-based PA
adolescent a) Days spent engaging in - - . 2 ;
. . - how much they enjoyed recess, while | -Psychological Response | programs, primarily through daily PA
Jin et al, | students with | 60 minutes of PA . . . . ..
e - . children between the ages of 12 and 15 | (Perceived general | involvement. For older children receiving
2018 disabilities (b) enjoyment with school- - - - -
z were asked how much they enjoyed | health, Enjoyment) physical education, but not for younger
N=241 based PE programs (such hysical educati - - | hild L )
(age: 5-15 years) | as recess and physical physical education. A five-point scale from children receiving recess, enjoyment
) e "excellent" to "poor" was used to rate impacted PA and perceived general
education); (c) general - . . h
health participants' perceptions of their general health.
) health and pleasure.
Weekly 30-minute interactive group
Participants followed a 6- | sessions were provided to educate children
month obesity programme | on the importance of PA and fitness. These | -Anthropometrics
Obese or that included nutrition | included reviewing PA diaries, goal | -PA Questionnaire Bodv mass index. body fat percentade
overweight counselling and exercise | setting,  self-monitoring and  self- | -Fitness tests (VJ, MBT, arm);ndwaistcircﬁmfer)éncea%dskinfc?loi
Morano et g training. The exercise | empowerment activities, and basic | SR, Harre) .
student - L . thickness  decreased.  Actual and
al., 2020a _ programme consisted of | concepts of body functioning and healthy | - Psychological - h - .
N=18 - h behavi Nutriti i R Perceived perceived physical abilities, body image
(Age: 11.320.4) two sessions, two hours per | behaviour. ~Nutrition ~counselling was | Response ( erceived | © PA improved
T week, and took place inthe | provided at the programme's beginning, | Physical Ability Scale, '
school gym after school | middle and end. Children were invited to | Body image)
hours. keep an exercise diary outside the
programme.
There was no effect of PA on self-
Children were assigned to | In the AT group, people followed the . efficacy in AT, TM and AT+TM groups.
. S -Anthropometrics - L :
3 different groups. activities. In the TM group, people were - While positive improvements were
Secondary school L - - -Fitness Test e .
. 1- Activity Tracker group | also sent reminders and motivational observed in fitness tests in AT group, no
Pittman, students (FITNESSGRAM . .
2020 N=650 (AT) messages. In the AT+TM group, people TEST) difference was observed in AT+TM and
A_e' 11-15 2- Text Messaging group | practised both. _Psvchological Response TM groups.
ge- (TM) The study took place from September to (SE% g P In anthropometric measurements in AT,
3-AT+TM December 2016. TM and AT+TM groups, negative results

were observed.

Physical Education = PE; Active Video Games = AVG; Physical Activity = PA; Moderate-to-vigorous physical activity MVPA; Vigorous Physical Activity = VPA; Light Physical Activity = LPA; Moderate
Physical Activity = ; MPA; Counts Per Minute = CPM; Beck Depression Inventory = BDI; Beck Anxiety Inventory = BAI; Self-efficacy = SE; Warwick Edinburgh Mental Wellbeing Scale = WEMWS;
Cardiorespiratory Endurance = CRE; Standing Long Jump = SLJ; Shuttle-Run = SR; Medicine Ball Throw = MBT; Vertical Jump VJ; Self-determined Exercise and Learning For FITness = SELF-FIT; PA
Questionnaire = PAQ-C; The Self-Efficacy Questionnaire for Children = SEQ-C
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Table 2. Continue

Reference Sample Study design Protocols Measurements Results
The intervention group participated in after-
school AVG classes for eight weeks for 1 | -Anthropometrics The average amount of time spent in MPA
hour twice a week. Before the games started, | -Accelerometers and VPA and the daily time spent in
Volunteer primary | Children were assigned to 2 | a 15-minute warm-up was performed. (Sedentary time, MVPA, | sedentary behavior did not show any
Liang et al., | school students different groups. Children chose their preferred game partner. | LPA, MPA, VPA, CPM) | discernible changes, although LPA and
2020 n=80 Intervention Group=29 Children who played AVGs on the television | - Psychological Response | CPM did.
(Age: 9-12) Control Group=51 were to play AVGs on the projector in the | (Enjoyment, Social | Psychological responses and
next lesson. support, SE) anthropometric data showed no significant
They were told to wear accelerometers only changes.
on school days.
The SELF-FIT intervention effectively
improved students’ PA outcomes as
measured by accelerometery, regardless of
-Accelerometers students' gender.
(MVPA, LPA, MPA, | Compared to students who did not receive
While students in the control group attended | VPA) SELF-FIT instruction, intervention group
Secondary school | Students were  randoml their lessons as normal, those in the | - Psychological Response | students spent less time inactive and more
Ha et al | students y assianed 1o 2 arouns y experimental group participated in the | (Perceived autonomy | time performing light, moderate, and
D gned o 29 p_. school-based SELF-FIT intervention, which | support, Competence, vigorous exercises.
2020a n=667 Intervention Group=311 . . . - :
. _ was created to include fitness and game-like | Autonomy, The intervention effects were stronger for
age:14.4 Control Group=356 . . N . L ,
components into PE using the concepts of | Relatedness, Autonomous | girls in terms of meeting participants
self-determination theory. motivation,  Controlled | competence and autonomy needs, and
motivation, psychological | autonomous motivation.
well-being, Intention) During physical education sessions, boys
were more active than females and reported
higher need satisfaction and autonomy
motivation.
-Anthropometrics
Secondary  school | Students were  randoml In addition to physical education lessons, the | -PA Questionnaire In contrast to their peers in the control
y - Y| clinical intervention group engaged in a 7- | -Fitness Tests (SLJ, MBT, | group, clinical group members showed
Morano et al., | students assigned to 2 groups. : . .
_ . _ month after-school program, whereas the | SR) improvements in PA levels, perceived
2020b N=64 Intervention Group=35 . . : - .
] _ control group attended regular curriculum | - Psychological Response | physical ability, and physical test
Age:11.3+0.5 Control Group=29 - - .
sessions. (Perceived Physical | performance.

Ability Scale)

Physical Education = PE; Active Video Games = AVG; Physical Activity = PA; Moderate-to-vigorous physical activity MVPA; Vigorous Physical Activity = VPA; Light Physical Activity = LPA; Moderate Physical
Activity = ; MPA; Counts Per Minute = CPM; Beck Depression Inventory = BDI; Beck Anxiety Inventory = BAI; Self-efficacy = SE; Warwick Edinburgh Mental Wellbeing Scale = WEMWS; Cardiorespiratory
Endurance = CRE; Standing Long Jump = SLJ; Shuttle-Run = SR; Medicine Ball Throw = MBT; Vertical Jump VJ; Self-determined Exercise and Learning For FITness = SELF-FIT; PA Questionnaire = PAQ-C; The
Self-Efficacy Questionnaire for Children = SEQ-C
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Table 2. Continue

Age: 12.21+£1.47

test.

intervention.

Reference Sample Study design Protocols Measurements Results
There was an increase in depression in the
control group, a decrease in those who
Twenty-four students applled the_e activity for twq de}ys and no
- . . difference in those who applied it for 1 or 3
participated in the study | The students were offered two activities to . . .
. -PF (SR, Muscular | days. While there was an increase in
once a week, 22 students | play at each lunchtime. Students were free to s
Secondary School - . Strength, Endurance, SLJ, | anxiety in the control group and those who
participated twice a week, | choose any of them. ; : -
Adolescent female - - - . . sit and reach) applied the activity for two days, there was
Murphy et al., students and  eighteen  students | The intervention consisted of lunchtime | ~ psveholoaical Response | no difference in those who aoplied it for 1
2022 - participated three times a | games three days a week for 40 minutes. The Y g P hp
N=85 : - (BDI, BAl, SE, | or 3 days. For WEMWS and SE, there was
week to  form  the | intervention lasted ten weeks. . .
Age:13+0.7 . - - - . | WEMWS) no difference in the control group and those
intervention group. The control group had their lunch in their h lied th g q hil
Twenty-one students acted | classrooms who applied the activity for one day, w e
as the control arou ' an increase was seen in those who applied
group. it for 2 or 3 days.
PA had little or no effect on the components
of PF.
Secondary School | All  participants ~ were \Ilgzk'?;?r:iermwegés implemented twice a -Anthropometrics Improvements were observed in the social
Kwasky & | Adolescent female | assigned to the intervention xorelg : -Fitness test (flexibility) sub-dimension of the SEQ-C Scale. There
Participants completed the SEQ-C test 4 - S - -
Serowoky, students group. Measurements were weeks after the completion of the | Psychological Response | was a significant decrease in waist
2018 N=14 applied as pre-test and post- P (SEQ-C) circumference in the participants. They also

achieved improvement in flexibility.

Sjowall et al.,
2017

Students from 1st
to 6th grade
N=270

Age:(6-13)

Active school (n = 228)
Control school (n = 242)
Each school was
mandatorily exposed to PA
for 120 minutes per week,
while the active school was
exposed to PA for an
additional 180 minutes since
the start of the study.

The study was conducted in 2 schools for two
years.

PA was varied to be fun for the students and
consisted of aerobics classes, an obstacle
course, boxing, jumping rope, running and
various high-intensity games. PA was
compulsory.

Students in both the active and control school
were assessed four times over two years: at
the beginning of each autumn and at the end
of each spring.

-PF (SR)
-Psychological Response
(Stress)

PA levels and PF levels improved by
almost 50 per cent in the active school,
while the control school remained at a
constant level.

While stress decreased in the control
school, stress increased in the active school.

Physical Education = PE; Active Video Games = AVG; Physical Activity = PA; Moderate-to-vigorous physical activity MVVPA; Vigorous Physical Activity = VPA; Light Physical Activity = LPA; Moderate Physical
Activity = ; MPA; Counts Per Minute = CPM; Beck Depression Inventory = BDI; Beck Anxiety Inventory = BAI; Self-efficacy = SE; Warwick Edinburgh Mental Wellbeing Scale = WEMWS; Cardiorespiratory
Endurance = CRE; Standing Long Jump = SLJ; Shuttle-Run = SR; Medicine Ball Throw = MBT; Vertical Jump VJ; Self-determined Exercise and Learning For FITness = SELF-FIT; PA Questionnaire = PAQ-C; The
Self-Efficacy Questionnaire for Children = SEQ-C
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Table 2. Continue

Reference Sample Study design Protocols Measurements Results
The focus group and teacher interviews
average 25-32 minutes. Specific to SELF-
FIT implementation, a typical class includes
- a series of warm-ups (usually running),
All . .Of the participants stretching, fitness activities, teaching sports-
participated in the !
Secondary  school . related skills and free play. The content was . . .
experimental group. Eleven - : - Psychological Response | Unlike typical PE lessons, SELF-FIT
Ha et al., | students h ianed varied but generally included games such as N dents
2020b N=75 teachers were assigned to basketball volleyball badminton (Competence, Autonomy, | practice improves stu ents’ competence,
= the students to implement ! ! " | Relatedness) autonomy and relatedness skills.
age=14.4+0.9 . . gymnastics, etc.
the intervention. .
Teachers were asked about students
perceptions of the differences between
competence, autonomy and relatedness
during SELF-FIT sessions and regular PE
lessons.
The study included a
familiarisation trial seven | The children practised a school-based Daily
days before the first | Mile PA involving 15-20 minutes of self-
Primary school | experimental trial. | paced exercise.
Hatch et al., | students Participants then completed | The study utilised focus groups to explore - Children enjoyed participating in The Daily
. . - - . . . - Psychological Response .
2021 N=87 two experimental trials, | children's perceptions and enjoyment of (Enjoyment) Mile.
Age:10.4+0.7 again separated by seven | participation in The Daily Mile. In the focus 10y
days. group, open-ended questions were asked of
1-Intervention (Daily Mile) | the children.
2-Control (rest) completed.

Physical Education = PE; Active Video Games = AVG; Physical Activity = PA; Moderate-to-vigorous physical activity MVVPA; Vigorous Physical Activity = VPA, Light Physical Activity = LPA; Moderate Physical
Activity = ; MPA; Counts Per Minute = CPM; Beck Depression Inventory = BDI; Beck Anxiety Inventory = BAI; Self-efficacy = SE; Warwick Edinburgh Mental Wellbeing Scale = WEMWS; Cardiorespiratory
Endurance = CRE; Standing Long Jump = SLJ; Shuttle-Run = SR; Medicine Ball Throw = MBT; Vertical Jump VJ; Self-determined Exercise and Learning For FITness = SELF-FIT; PA Questionnaire = PAQ-C; The
Self-Efficacy Questionnaire for Children = SEQ-C
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For this reason, the importance of school-based PA interventions to increase overall PF is
emphasised in terms of public health (Kriemler et al., 2011). In addition, there are studies suggesting
that improved PF may have beneficial effects on cardiovascular disease risk factors in children
(Andersen et al., 2011). The results of the present systematic review suggest that, although SBIs vary,
PA generally has positive effects on PF. However, in order for PA interventions to be entirely successful,
it is seen that the programmes and the target group should be well evaluated and analysed. In addition,
systematic review studies have revealed that low PF is associated with psychological parameters such
as depressive symptoms, psychological distress, impaired psychological well-being and perceived
quality of life (Carson et al., 2016; Hoare et al., 2016; Suchert et al., 2015).

Another essential variable of the systematic review is the relationship between school-based PA
practices and psychological responses. All 11 studies examined in this study dealt with the psychological
dimension of PA. The studies evaluated included enjoyment (Jin et al., 2018; Liang et al., 2020; Hatch
etal., 2020), depression-anxiety-stress (Murphy et al., 2022; Sjowall et al., 2017), self-efficacy (Pittman
et al., 2020; Liang et al., 2020; Murphy et al., 2022; Kwasky & Serowoky, 2018), perceived physical
ability and perceived general health (Morano et al., 2020a; Morano et al., 2020b; Jin et al., 2018) and
self-determination (Ha et al., 2020a; Ha et al., 2020b). The studies showed that PA positively affected
the parameters of enjoyment and perceived physical ability. However, there were inconsistent results
with significant differences in depression-anxiety-stress parameters, self-efficacy and self-
determination. In this context, it is essential to know that there are many reasons besides PA programmes
to combat children's physical inactivity. Studies have investigated which factors affect the PA levels of
children and adolescents, and one of the main factors identified was the enjoyment of activity (Burns et
al., 2017). One study investigated whether a high-intensity intervention targeting cardiovascular and
musculoskeletal health influenced psychological factors related to children's participation in regular PA
and whether these factors were associated with the health outcomes of the intervention. Team sports
involving high-intensity activities did not negatively affect children's perceptions of enjoyment and
adaptation to PA; on the contrary, individual exercises were found to be disadvantageous for the
development of enjoyment and adaptation (Elbe et al., 2017). In a study focusing on gender differences
and conducted with 667 secondary school students, it was concluded that boys were more active than
girls and reported high levels of need satisfaction and autonomous motivation during physical education
classes (Ha et al., 2020a). In addition, Pdvoas et al. (2018) reported that males reported less enjoyment
in mixed games in an application in which both genders played small-sided games in football. These
results provide significant evidence that gender should be considered in psychological responses during
PA and should be considered when designing SBI programmes.

Regular PA can have many positive effects on children that are not only related to their fitness
levels. For example, it positively affects children's well-being and mental health, such as showing higher
feelings of self-worth and vitality and reporting fewer depressive symptoms (Brown et al., 2013; Liu et

al., 2015). However, the impact of children's PA on mental health outcomes has been examined, and
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increased PA levels have significantly reduced depression, anxiety, psychological distress and emotional
disturbances in children (Ahn & Fedewa, 2011). Murphy et al. (2022) emphasised that doing PA resulted
in significant differences in depression and anxiety levels. Duncan et al. (2018) stated that the movement
skills of children with a low perception of competence would be low in parallel. Contrary to these results,
there are also studies showing that PA does not affect self-efficacy (Pittman et al., 2020; Liang et al.,
2020). Compared to other psychological concepts, the literature on self-efficacy needs to be clarified,
and more precise evidence is needed. Research shows that physical education (PE) and school sports
provide an appropriate and practical framework for transferring and teaching skills and strategies to
reduce health-risk behaviours and increase psychological well-being (Pifieiro-Cossio et al., 2021,
Opstoel et al., 2020).

5. CONCLUSION

The results of this systematic review showed that adjusting the physical education curriculum
in schools can result in consistent PA and student motivation changes, with positive effects on quality
of life and other biomarkers. Children's adequate participation in PA during their developmental process
can lead to improved PF for older age and, consequently, to healthy lifestyles. Therefore, schools are
appropriate for PA interventions and should help students acquire and develop skills and strategies to
achieve high levels of physical and psychological well-being and healthy living activities. Popular play-
based methods and different types of subject-specific warm-ups in physical education classes can
diversify school-based PA interventions further to improve PF and psychological responses and more
positive feedback.
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