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Effects of game-based physical education @

program on enjoyment in children
and adolescents: a systematic review
and meta-analysis
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Abstract

Objective The objective of this study was to conduct a systematic review to summarize and assess the advance-
ments lately made on the enjoyable impacts of game-based physical education interventions on children and adoles-
cents. Additionally, it attempted to identify the effects and variables influencing the enjoyable outcomes of children
and adolescents’engagement in physical education games, through meta-analysis.

Methods This study involves a comprehensive search of different databases like Web of Science, PubMed, Embase,
EBSCOhost, Cochrane, and Scopus. Specific criteria are established for the selection process to make sure the relevant
literature included. The quality assessment of the included researches is conducted based on the guidelines outlined
in the Cochrane 5.1 handbook. Review Manager 5.3 software is employed to synthesis the effect sizes. Addition-

ally, bias is assessed using funnel plots, and to identify potential sources of heterogeneity, subgroup analyses are
performed.

Results A total of 1907 academic papers, out of which 2 articles were identified via other data sources. The pre-

sent study examined the impact of a pedagogical intervention involving physical education games on the enjoy-
ment experienced by children and adolescents. The results indicated a significant positive effect (MD=0.53,
95%Cl:[0.27,0.79], P< 0.05) of this intervention on enjoyment. Subgroup analyses further revealed that both boys
(MD=0.31, 95%Cl:[0.13,0.50], P < 0.05) and girls (MD=0.28, 95%Cl:[0.05,0.51], P< 0.05) experienced increased pleasure
compared to traditional physical education. Additionally, children under 12 years of age (MD=0.41, 95%Cl:[0.17,0.64],
P<0.05) benefited from sessions lasting at least 30 minutes or more per session (MD=0.40, 95%Cl:[0.19,0.60], P< 0.05),
occurring 1 to 3 times per week (MD=0.28, 95%Cl:[0.16,0.40], P < 0.05), and lasting for more than 3 weeks (MD=0.81,
95%Cl:[0.29,1.34], P<0.05). These findings suggest that the implementation of physical education games can be

an effective approach to teaching this subject.

Conclusions 1) Interventions using physical games have been shown to yield beneficial outcomes in terms

of enhancing the enjoyment experienced by children and adolescents. 2) The effectiveness of treatments aimed
at promoting enjoyment among children and adolescents is influenced by several aspects, including gender, age,
duration and frequency of physical activity, as well as the specific cycle of activity used.

*Correspondence:

Jamalsafri Bin Saibon

jamalsafri@usm.my

Full list of author information is available at the end of the article

©The Author(s) 2024. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or

other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this
licence, visit http://creativecommons.org/licenses/by/4.0/. The Creative Commons Public Domain Dedication waiver (http://creativecom-
mons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12889-024-18043-6&domain=pdf

Mo et al. BMC Public Health (2024) 24:517

Page 2 of 20

[ Keywords Enjoyment, Game-based, Physical education, Children and adolescents, Meta-analysis }

Introduction

Enjoyment is a subjective experience with pleasant
emotions, such as pleasure, like, and fun [1]. Children
and adolescents are naturally motivated by enjoy-
able experiences during the learning process, which
enhances their academic achievement, involvement
and effort in learning [2-4], this, in turn, leads to
more effective and long-lasting learning [5, 6]. In con-
trast, falling enjoyment can diminish their interest and
engagement. Therefore, the cultivation of enjoyable
feelings in children and adolescents has a crucial role in
enhancing educational achievements.

Studies proved that physical education has a benefi-
cial influence on the psychological and physical health
of children and adolescents [7, 8], as well as on the
prevention of disease problems [9]. The influence of
physical education on the enjoyment of children and
adolescents, particularly in relation to emotions, has
clear benefits [10]. Physical education activities for
children and adolescents not only have the power to
enhance individual happiness, but also foster a posi-
tive team atmosphere and promote collaboration and
socialization [11]. Thus, it is essential to explore the
positive impact of these activities on enjoyment and
mental health.

Compared with traditional physical education, physi-
cal education games have several advantages. The
implementation of physical play interventions has the
potential to facilitate the acquisition of knowledge and
skills among children and adolescents [12, 13], enabling
them to get enjoyment from the process of learning. A
combination of entertainment components into tradi-
tional physical education (PE) is effective in motivating
non-athletic students to actively engage in PE lessons,
which cannot be achieved through organized sports
[14]. Liao et al. [15] further explain that games not only
enhance students’ satisfaction with PE lessons, but also
facilitate skill development, create a relaxed play envi-
ronment, foster interpersonal interactions, and offer
opportunities for cooperation and socialization.

Hence, the implementation of physical games teach-
ing offers a new and innovative approach within the
context of traditional physical education classes [16].
This approach to learning is not only pleasurable for
students, but also meets their requirement for social
and physical engagement in the educational process
and, most notably, contributes to a key part in sus-
taining the involvement of children and adolescents in
physical education and sports [17].

Through a comprehensive analysis of 16 academic
studies, it has been noticed that further research is
needed regarding the efficacy of applying physical edu-
cation games to enhance enjoyment in children and
adolescents. Since the majority of studies show a benefi-
cial effect on enjoyment [1, 18-26]. However, five stud-
ies remain uncertain about the impact of these games
[14, 27-30], and there is even a case where teaching
with games seems to reduce students’ enjoyment [27].
Currently, there is not enough comprehensive analysis
on how physical game teaching impacts the enjoyable
feelings of children and adolescents, and also on the
potential factors that may influence those effects (such
as gender, age, and duration of the interventions).

The aim of this study was to explore the follow-
ing topics with a meta-analysis: 1) whether teaching
games in physical education has a beneficial influence
on enjoyment experienced by children and adolescents,
and 2) how other essential elements mitigate the influ-
ence of games teaching in physical education on enjoy-
ment experienced by children and adolescents. Due to
inconsistent findings from earlier research, there is no
consensus on the link of physical games for enjoyment
in children and adolescents; yet there is optimism that
teaching physical play may have a favorable impact on
enjoyment.

Methods
Search strategy and standards for selection
This research is conducted under the guidance of
Cochrane Handbook for the Systematic Review of
Interventions [31] and the PRISMA Statement Specifi-
cation for Systematic Review and Meta-analysis [32].
This research explores six databases, namely Web
of Science, PubMed, Embase, EBSCOhost, Scopus
and Cochrane. PubMed is primarily adopted to iden-
tify medical terms (Mesh). The search period spans
from the initiation of database collection until July 25,
2023. Both subject terms and the free word approach
are included in the search. The following table con-
sists of many columns. This study firstly focuses on the
research object and then emphasizes the intervention
strategy. In the third line, the result index is built by
connecting the search words using the logical opera-
tor “or” inside each group of search terms. Addition-
ally, the search phrases are linked by “or” between each
set of search terms. Table 1 displays the whole search
words used in the six databases.
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Search term classification

Search term content

Subject of intervention

Students (Mesh terms), Student; School Enrollment; Enrollment, School; Enrollments, School;

School Enrollments; Adolescent (Mesh terms); Adolescents; Adolescence; Teens; Teen; Teenag-
ers; Teenager; Youth; Youths; Adolescents, Female; Adolescent, Female; Female Adolescent.
Female Adolescents; Adolescents, Male; Adolescent, Male; Male Adolescent; Male Adolescents,
Child (Mesh terms), children; juvenile; school-aged children

Type of intervention

Game; games; Physical Education and Training (Mesh terms); Physical Education, Training; Physi-

cal Education; Education, Physical;Teaching games;Teaching sports;Sport pedagogy

Ending indicators

Pleasure (Mesh terms); Gratification; Enjoyment; Satisfaction; Delight; Fun; Diversion; Delectation

Criteria for inclusion and exclusion

Research that meet the following requirements are
selected for systematic evaluation: (1) the intervention
modality is physical game teaching; (2) the subjects are
children and adolescents (3—18years old); (3) the out-
come indicator is the inclusion of enjoyment related
MeSH and Entry Terms; (4) the use of a control group;
and (5) the articles are written in English.

Researches reach the following standards are omitted
from systematic evaluation: (1) the intervention method
is not physical game teaching; (2) the experimental sub-
jects are infants, adults, animals, and specific populations
(psychiatric patients), etc.; (3) the outcome indicator is
the absence of pleasure-related subject terms and free
words; (4) no control group is included; (5) the articles
are written in other non-English languages; (6) review
article; and (7) conference articles.

Screening process

Upload the relevant literature to Endnote (version X9)
for organization. Following this, duplicate results are
screened by two authors (MWL and LYM) indepen-
dently. The screening process include reviewing titles,
review articles, conference papers, and animal experi-
ments. Read the abstracts to exclude articles that fail to
meet such criteria as study subjects or interventions.
Finally, read the full text of selected articles to exclude
those that are inaccessible, non-English and does not
provide end point indicators. The process involves an ini-
tial screening of eligible articles, a discussion of any dis-
crepancy and reaching a consensus with the third author
(LJQ). Ultimately, 16 articles are selected for the system-
atic analysis. Detailed information about these steps are
presented in the PRISMA flowchart (refer to Fig. 1).

Extraction of data and quality evaluation

Three authors (MWL, LYM, and LJQ) extract data from
eligible papers in an impartial manner. Any divergence
is resolved through discussion until an agreement is
reached. The extracted information is then placed in the
publications respectively [1]. the extracted information

primarily includes the name of the first author and the
publication year [2]. the subjects’ features encompass the
total sample size, age, and gender [3]. detailed data, like
duration, frequency, and cycle, about the teaching pro-
cess of physical education and sport games are included
[4]. the intervention tool employed in the study is a
questionnaire or scale designed to measure the degree
of pleasure, satisfaction and motivation before and after
physical education [5]. the intervention items utilized in
the study are game items specifically employed for physi-
cal education [6]. the outcome indicators encompass
various factors, including the level of pleasure, satisfac-
tion, and motivation before and after physical education
and sport activities. Pleasure may be defined as the state
of experiencing gratification, enjoyment, satisfaction,
delight, or fun [7]. the writers emphasize the importance
of significant results.

The Cochrane 5.1 handbook is applied to assess the
quality of bias. The evaluation includes one aspect,
namely the random allocation procedure and the con-
cealing of allocation schemes. In this research, the evalu-
ation criteria are: 3) participant blinding and outcome
assessment, 4) complete outcome data, 5) selective
report findings, and 6) bias from other sources. Each cri-
terion is assessed as having either a low risk (an indica-
tion for meeting the criterion), a high risk (an indication
for not satisfying the criterion), or a medium risk (if not
mentioned), with a note explaining the reason for this
assessment. Two researchers assesses the article quality
independently. Any divergence in their evaluations are
solved by discussing with another author. Figure 2 shows
the evaluation findings and the detailed information. A
sensitivity analysis is conducted whereby each article is
systematically removed one at a time. The analysis reveals
that the findings are mostly unchanged, which suggests
that the results are robust and reliable.

Statistical analysis

Review Manager 5.3, a statistical software, is applied
to merge effect sizes and assess for bias. In this analy-
sis, the indicator continuous variable is incorporated,
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Fig. 1 Flowchart for inclusion and exclusion of studies
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Fig. 2 Cochrane risk of bias evaluation

making the results presented as mean +standard devia-
tion (Mean + SD). The I? and Q tests are adopted to eval-
uate heterogeneity between studies. The fixed-effects
model is applied as the 1> <50% or p>0.1, indicating
the studies lack statistical heterogeneity. In contrast, a
random-effects model is adopted to evaluate publication
bias using funnel plots and to examine the reliability of
the findings.

Results

Search results

A comprehensive search for 1907 articles in total is
conducted. The databases for search are Web of Sci-
ence (1473 articles), PubMed (33 articles), Embase (75
articles), EBSCO host (154 articles), Cochrane (95 arti-
cles), and Scopus (75 articles). All identified articles are
uploaded to Endnote (version X9), a reference manage-
ment software. By examining the article titles, a total of
207 duplicate items are eliminated from further analysis.
The articles are uploaded to Endnote (version X9), and

after examining the titles, a total of 207 duplicates are
removed. The dataset comprises 321 conference papers,
44 review articles, 31 articles with inconsistent subjects,
1 article applying inconsistent measurement tools, 94
articles employing inconsistent interventions, 66 articles
featuring different endpoints as determined after read-
ing the full text. 14 articles presenting results deviate
from the mean + standard deviation format. A total of 27
publications without a control group are identified, and
8 articles written in non-English languages are excluded.
Additionally, the full texts of 26 articles are incomplete
or unavailable. Hence, a final set of 16 eligible articles is
included in the meta-analysis.

Basic features of the included articles

The analysis encompasses 16 articles, which collec-
tively examines 17 studies. The total sample size has
2181 participants, with 1139 individuals assigned to the
experimental group and 1042 individuals assigned to the
control group. There were 1096 male participants and
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1048 female ones. The age of the samples ranges from 4.9
to 15.62years. The intervention duration covers from 15
to 90 minutes, with frequencies from 1 to 9 times each
week. The intervention cycles span from 2 to 14 weeks.
The interventions are concentrated on sports and games
programs. The assessed outcome indicators include
enjoyment and satisfaction, intervention instruments and
major findings. See Table 2 for detailed information.

Quality assessment

This research examines the literature about the random
assignment process and specifically focuses on six stud-
ies that meet the inclusion criteria [20, 22, 23, 26, 28, 33].
The remaining research do not provide details about the
randomization process. None of the 17 studies mention
whether the allocation is concealed or not in the alloca-
tion scheme concealment. In terms of blinding, research-
ers on the subjects and inform them about the tests.
Thus, the subjects are not blinded. Consequently, all 17
studies are deemed to have a high risk. The evaluation of
the findings is featured with uncertainty. Two studies had
a high incidence of staff turnover as for the complete-
ness of the outcome data [20, 27]. None of the 15 studies
shows any subject or data loss, and all of them are con-
sidered to have low risk. The included studies show no
further selective reporting or biases, and all of them are
considered to have low risk of bias.

Tests for bias

This research includes outcome indicators for analysis,
and the funnel plot demonstrates a distribution that is
symmetrical, indicating the absence of publication bias,
as seen in the Fig. 3.

Efficacy tests

The relationship between teaching games in physical
education and enjoyment of children and adolescents
Heterogeneity tests were performed on the articles
that were included in the analysis. Out of the total, 17
research (comprising 16 papers) indicated an altered
association between the enjoyment experienced by chil-
dren and adolescents in the context of teaching physical
education games [1, 14, 18-30, 33]. The researchers apply
a random effects model to collect the findings about the
articles’ outcome indicators. This study includes 17 stud-
ies and 2181 participants in total, with 1042 in the control
group and 1139 in the experimental group. The present
research provides evidence supporting the favorable
impact of a physical education intervention using games
on the positive emotions of children and adolescents in
the experimental group (MD=0.53, 95% CI: [0.27, 0.79],
P<0.05), as depicted in Fig. 4.
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Subgroup analyses

The combined impact size data for physical play teach-
ing interventions on children and adolescents show a
significant degree of variation. It is achieved by analyzing
subgroups based on gender, age, duration, frequency, and
cycling as potential influencing factors.

The results of subgroup analyses examining the influ-
ence of gender, age, duration, frequency, and cycling
on the effects of games in physical education indi-
cate that such games can enhance enjoyment of boys
(MD=0.31, 95% CI:[0.13,0.50], P<0.05) and positively
affect girls (MD=0.28, 95%CI:[0.05,0.51], P<0.05). Fur-
thermore, it is observed that children aged 12 expe-
rienced an increasing enjoyment (MD=0.41, 95%
CI:[0.17,0.64], P<0.05), whereas adolescents aged 12
and above do not show a similar increase (P>0.05). The
duration of physical education sessions ranging from 30
to 60minutes (MD=0.40,95%CI:[0.19,0.60], P<0.05)
can provide a favorable impact on enjoyment experi-
enced by children and adolescents. Moreover, extending
the duration of physical education beyond 60minutes
(MD=0.55,95%CI:[0.10,1.00], P<0.05) may also improve
their enjoyment. However, noticeably, durations shorter
than 30minutes do not show the same good effect
(P>0.05). It is more feasible to provide physical game
teaching within a frequency range of 1 to 3 sessions per
week (MD=0.28,95%CI:[0.16,0.40], P<0.05) to elicit
enjoyment among children and adolescents. Conversely, it
is unsuitable to give physical game instructions, exceeding
the threshold of 3 sessions per week (P>0.05). The opti-
mal duration for physical game teaching to elicit enjoy-
able outcomes in children and adolescents is between 3
to 6weeks (MD=0.81, 95%CI:[0.29,1.34],2<0.05), but
durations beyond 6 weeks are also considered acceptable
(MD=0.29, 95%CI:[0.10,0.48],P<0.05). In contrast, it is
not a proper option to be engaged in physical games for
less than 3weeks (P>0.05). Hence, such factors as gen-
der, age, duration, frequency, and cycle contribute signifi-
cantly to the observed variation in satisfaction, as seen in
Figs. 5,6,7,8, 9.

Discussion

Main research analyses

The results of this study, including the analysis of 17
studies, show that the adoption of physical education
game-based intervention has a beneficial effect on the
enjoyment levels of children and adolescents. Such corre-
sponds to the idea offered by Tornero and Capella, 2017,
which claims that playing games adjusts to the emotional
state of children and adolescents [34]. This advanta-
geous feeling state can further improve their engagement
in school sports activities [35, 36]. Physiological studies
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Fig. 3 Bias funnel plot
Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Azlan etal. 2021 4 1 56 3.8 1.1 56 5.9% 0.20 [-0.19, 0.59] T
Batez etal 2021 415 087 28 3486 147 26 5.2% 0.59 [0.04,1.14]
Engels & Freund 2020 1.88 068 80 1.71 065 63 6.5% 0.17 [-0.05, 0.39] ™
Engels & Freund 2020(2) 2.03 063 78 1.74 062 67 6.5% 0.29 [0.08, 0.50] -
Fernandez-Rio etal. 2022 388 078 27 333 049 27 57T% 0.55[0.10, 1.00] I—
Fuetal 2018 14.6 1.7 36 158 2.4 29 3.3% -1.20[-2.24,-0.18]
Gaoetal. 2013 3.42 0.7 53 296 093 53 6.2% 0.46[0.15,0.77] I
Garcia-Castejon et al. 2021 4659 0435 44 4494 0506 a5 6.6% 0.17 [-0.02, 0.35] ~
Gil-Arias etal. 2021 461 055 148 408 079 144 6T7% 0.53 [0.37, 0.69] -
Jones etal. 2010 598 071 101 489 1.02 101 6.4% 1.09 [0.85, 1.33] -
Kolovelonis & Goudas 2023 422 093 36 325 1.23 34 54% 0.97 [0.46, 1.48]
Lopez-Lemus etal. 2023 422 073 70 389 099 67  6.3% 0.33[0.04, 0.62] —
Navarro-Paton etal. 2017 471 032 54 447 041 50 6.7% 0.24 [0.10, 0.38] -
Paton etal. 2018 445 0.A 52 452 089 46 B.3%  -0.02[0.31,0.27] -
Quintas & Bustamante 2023 2222 318 211 2213 322 166 4.8% 0.09 [-0.56, 0.74] I —
Segura-Robles etal. 2020 471 047 32 312 032 32 6.6% 1.59[1.39,1.79] -
Zetou etal. 2012 54 1.03 36 293 136 26 4.9% 2487195 3.19]
Total (95% CI) 1139 1042 100.0% 0.53[0.27, 0.79] <
Heterageneity: Tau®= 0.26; Chi*= 252.37, df= 16 (P < 0.00001); F= 94% + 4 5 1 1

Test for overall effect: 2= 4.00 (P = 0.0001)

Favours [experimental] Favours [control]

Fig. 4 Forest plot depicting the relation between physical game teaching and enjoyment in children and adolescents

prove that engaging in physical activity or exercise causes
the release of endorphins from the pituitary gland and
subthalamus. Endorphins are hormones that induce
feelings of calmness and pleasure, enhancing mood and
creating an enjoyable experience for children and ado-
lescents during physical education programs, including
games [37-39]. Furthermore, when it comes to content,
the teaching of physical education games appears to
enhance the enjoyment experienced by children and ado-
lescents to a greater extent than the classes of traditional
physical education. In their study, Batez et al. (2021)

discovered that adolescents in the experimental group
who participated in the Teaching Games for Understand-
ing (mini-volleyball) way experienced a greater sense of
satisfaction compared to the control group during the
post-test phase [23]. Lopez-Lemus et al. (2023) noticed
that analyzing the pre-test and post-test results of both
the experimental and control groups revealed that 67
students who were part of the Sport Education (SE)/
Teaching for understanding (TGfU) experimental group,
specifically focusing on handball, revealed enhancements
in-game performance, enjoyment, perceptual skills, and
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Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.2.1 Boys
Azlan etal. 2021 4 1 32 e 1.2 32 48% 0.20 [-0.34, 0.74] —
Gil-Arias etal. 2021 462 051 77408 073 74 146% 0.54[0.34,0.74] e
Kolovelonis & Goudas 2023 443 066 47 405 0.9 38 9.0% 0.38[0.03,0.73] —_—
MNavarro-Paton et al. 2017 473 032 30 444 045 29 146% 0.29[0.09, 0.49] e
Paton etal. 2018 463 061 30 46 049 23 106% 0.03[-0.27,0.33] .
Subtotal (95% CI) 216 197  53.6% 0.31[0.13, 0.50] -
Heterageneity: Tau*= 0.02; Chi*= 8.57 df=4 (P=0.07); F=53%
Test for overall effect: £=3.32 (P = 0.0009)
1.2.2 Girls
Azlan etal. 2021 41 08 24 38 1 24 48% 0.30[-0.24, 0.84] e
Gil-Arias etal. 2021 46 058 71 402 0384 B9 128% 0.58[0.34, 0.82) e —
Kolovelonis & Goudas 2023 407 083 30 373 115 32 55% 0.34 [-0.16, 0.84] I e —
MNavarro-Paton et al. 2017 468 033 24 45 036 21 145% 0.18[-0.02, 0.38] T
Paton etal. 2018 44 024 22 442 083 23 87% -0.02[0.37,0.33] I E—
Subtotal (95% CI) 171 169  46.4% 0.28 [0.05, 0.51] -
Heterageneity: Tau®= 0.04; Chi*= 9.74 df=4 (P = 0.05); IF= 59%
Testfor averall effect Z=2.41 (P=0.02)
Total (95% CI) 387 366 100.0% 0.30 [0.16, 0.44] 8

Heterogeneity: Tau®= 0.02; Chi*=18.60, df=9 (P =0.03); F=52%
Test for overall effect: Z=4.34 (P = 0.0001)
Testfor subaroup differences: Chi*=0.04, df=1 (P =0.83), F=0%

-1 -0.5 0 0.5 1
Favours [experimental] Favours [contral]

Fig. 5 Forest plot depicting gender subgroup relationship between physical game teaching and enjoyment in children and adolescents

Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.3.1 Older than 12 years old
Azlan etal. 2021 4 1 56 38 1.1 56 6.3% 0.20 [-0.19, 0.59] T
Batez etal. 2021 415 087 28 3486 117 26 56% 0.59[0.04,1.14] ——
Fernandez-Rio etal. 2022 388 078 27 333 0.9 27 B1% 0.85[0.10, 1.00] I
Lopez-Lemus etal. 2023 422 073 70 389 099 67 6.7% 0.33[0.04, 0.62] —
Segura-Robles etal. 2020 471 047 32 312 032 32 7.0% 1.59[1.39,1.79] -
Subtotal (95% CI) 213 208 31.7% 0.66 [-0.00, 1.32] ‘
Heterogeneity: Tau®= 0.53; Chi*= 76.66, df= 4 (P = 0.00001); F=95%
Test for averall effect: Z=1.95 (P = 0.05)
1.3.2 Less than or equal 12 years old
Engels & Freund 2020 1.88 068 80 1.71 065 63 7.0% 0.17 [-0.05, 0.39] e
Engels & Freund 2020(2) 2.03 063 78 174 062 67  7.0% 0.29 [0.08, 0.50] -
Fuetal 2018 146 1.7 36/ 158 2.4 29 3.5% -1.20[-2.24,-0.16] -
Gaoetal 2013 3.42 07 53 296 093 53 6.6% 0.46[0.15,0.77] I
Garcia-Castejon et al. 2021 4659 0435 44 4494 0506 55 T1% 0.17 [-0.02, 0.35) ™
Gil-Arias et al. 2021 461 055 148 405 079 144 71% 0.56[0.40,0.72] -
Kolovelonis & Goudas 2023 422 093 36 325 1.23 34 58% 0.97 [0.46, 1.48] e
Mavarro-Paton et al. 2017 471 032 54 447 041 50 T.2% 0.24[0.10,0.38] -
FPaton etal. 2018 4.4 0.5 52 452 089 46 B.7% -0.02 [-0.31, 0.27] -
Quintas & Bustamante 2023 2222 318 211 2213 322 166 51% 0.09 [-0.56, 0.74] I —
Zetou etal. 2012 548 1.03 36 293 136 26 52% 2.87[1.95,3.19]
Subtotal (95% CI) 825 733 68.3% 0.41[0.17, 0.64] E:
Heterogeneity: Tau®= 0.12; Chi*= 86.05, df=10 (P = 0.00001); F=88%
Test for overall effect: Z= 3.39 (P = 0.0007)
Total (95% CI) 1038 941 100.0% 0.50 [0.23, 0.76] B
Heterogeneity: Tau®= 0.25; Chi*= 228.69, df= 15 (P < 0.000013; F= 93% 2 1 2 1 2

Testfor averall effect: Z= 3.64 (P = 0.0003)
Test for subaroun differences: Chi*= 050, df=1 {P=048), F=0%

Favours [experimental] Favours [control]

Fig. 6 Forest plot depicting age subgroup relationship between physical game teaching and enjoyment in children and adolescents

intentions [21]. Similarly, researches on dance move-
ment games and basketball games show superior levels
of enjoyment compared to traditional teaching methods
[19, 40]. Hence, this research posits that including games

into physical education courses may effectively enhance
the enjoyment of children and adolescents, making it a
recommended approach compared to programmes that
do not use games.
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Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.4.1 More than 60 min per session
Fernandez-Rio et al. 2022 388 078 27 333 0.9 27 TA4A% 0.585[0.10, 1.00]
Subtotal (95% CI) 27 27 7.4% 0.55[0.10, 1.00] e
Heterogeneity: Mot applicable
Test for overall effect. Z=2.40(P=0.02)
1.4.2 Between 30 min and 60 min per session
Azlan etal. 2021 4 1 56 38 1.1 56  8.0% 0.20 [[0.19, 0.59] T
Batezetal. 2021 415 087 28 3586 117 26 6.4% 0.59[0.04,1.14] —
Garcia-Castejon et al. 2021 4659 0435 44 4494 0506 55  9.8% 0.17 [-0.02,0.35] ™
Gil-Arias etal. 2021 461 055 148 405 079 144 100% 0.56 [0.40,0.72] -
Kolovelonis & Goudas 2023 422 083 36 325 1.23 34 6.8% 0.97 [0.46, 1.48] —_—
Lopez-Lemus et al. 2023 422 073 70 389 098 67  B8.9% 0.33[0.04, 0.62] o
Quintas & Bustamante 2023 2222 318 211 2213 322 166 56% 0.09 [-0.56, 0.74] I
Subtotal (95% CI) 593 548 55.5% 0.40[0.19, 0.60] L 3
Heterogeneity: Tau®=0.04, Chi*=17.47, df= 6 (P = 0.008), F= 66%
Test for overall effect: 2= 3.80 (P = 0.0001)
1.4.3 Less than or equal 30 min per session
Engels & Freund 2020 1.88 068 g0 1.71 065 63 9.5% 0.17 [-0.05, 0.39] ™
Engels & Freund 2020(2) 203 063 74 174 062 67  9.6% 0.29 [0.08, 0.50] -
Fuetal 2018 14.6 1.7 36 158 2.4 29 33% -1.20[-2.24,-0.18] e —
Gaoetal. 2013 3.42 07 53 296 093 53 B87% 0.46[0.15,0.77] -
Zetou etal. 2012 548 1.03 36 293 136 26 59% 2.87[1.95,3.19] E—
Subtotal (95% CI) 280 238 37.0%  0.52[-0.06, 1.11] i
Heterogeneity: Tau®= 0.38; Chi*= 60.99, df= 4 (P = 0.00001); F=93%
Test for overall effect: Z=1.75 (P =0.08)
Total (95% ClI) 900 813 100.0% 0.46 [0.24, 0.69] L 3
Heterogeneity: Tau®= 0.13; Chi*= 79.24, df=12 (P = 0.00001); F= 85% E4 52 t 45
Test for overall effect: 2= 4.00 (P = 0.0001) Favours [experimental] Favours [control]

Test for subgroup differences: Chi*= 0,46, df= 2 (P=0.79), F=0%

Fig. 7 Forest plot depicting duration subgroup relationship between physical game teaching and enjoyment in children and adolescents

Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.5.1 More than 3 sessions per week
Fuetal 2018 14.6 1.7 36 158 2.4 29 1.5% -1.20[-2.24,-0.16] e
Subtotal (95% CI) 36 29 1.5% -1.20[-2.24,-0.16] —=aEIRgEEE—
Heterogeneity: Mot applicahle
Test for overall effect Z=2.27 (P=0.02)
1.5.2 Less than or equal 3 sessions per week
Azlan etal. 2021 4 1 56 38 1.1 56 B.7% 0.20 [[0.19, 0.59] -
Batez etal 2021 415 087 28 356 147 26 42% 0.59[0.04,1.14]
Engels & Freund 2020 1.88 0.68 80 1.71 065 63 11.0% 0.17 [-0.05, 0.39] ™
Engels & Freund 2020(2) 2.03 063 78 174 062 67 11.4% 0.29 [0.08, 0.50] -
Fernandez-Rio et al. 2022 388 078 27 333 0.9 27 56% 0.85[0.10, 1.00] —
Garcia-Castejon et al. 2021 4,659 0435 44 4,494 0.506 55 121% 0.17 [-0.02, 0.39] ™
Gil-Arias et al. 2021 461 055 148 405 079 144 13.0% 0.56 [0.40,0.72] -
Lopez-Lemus et al. 2023 422 073 70 389 0898 67  B8.9% 0.33 [0.04, 0.62] —
MNavarro-Paton et al. 2017 471 032 54 447 04 50 13.4% 0.24 [0.10, 0.38] -
Patan etal. 2018 45 0.4 52 452 088 46 8.0%  -0.02[0.31,0.27] -
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Fig. 8 Forest plot depicting frequency subgroup relationship between physical game teaching and enjoyment in children and adolescents

Gender analysis
This study claims that practicing physical sports might
affect enjoyment among individuals of different genders,

with boys expressing a greater chance of experiencing
enjoyment compared to girls. Research has shown that as
they get older boys and girls display unique preferences.
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Fig. 9 Forest plot depicting cycle subgroup relation between physical game teaching and enjoyment in children and adolescents

In a cultural analysis conducted by Joseph et al., 25 Afri-
can American women were surveyed regarding their
engagement in physical activities. The majority of these
women reported positive and enjoyable experiences in
childhood, but their feelings were not apparent during
their youth [41]. Additionally, female adolescents had a
lower frequency of pleasurable meets in physical exercise
compared to male adolescents, and they also displayed
negative emotions towards engaging in physical activity
[42]. Even so, variations in the level of enjoyment based
on gender are likely to be impacted by different types
of sports games. Girls have a preference for coopera-
tive activities, particularly dancing games [43], whereas
boys seem to choose competitive fitness games [44]. In
all, both males and females can experience enjoyment in
physical education games, still, variations in the level of
enjoyment may arise due to factors such as age and the
specific type of game. It seems that gender alone is not
the sole determinant of enjoyment, and further study is
required to identify other contributing factors.

Analysis of age
According to this study, teaching physical education
games has a major effect on the enjoyable feelings of

children below the age of 12. And yet, it does not have
a substantial influence on teenagers aged 12 and above.
In the opinion of Velez & Garcia, children between
the ages of 9 and 12 have better levels of individual
feelings of happiness compared to teenagers aged 13
to 17 [45]. Play is an essential element in the devel-
opment of children’s motor skills and is intrinsically
linked to enjoyment, which serves as a motivation for
children to engage in physical exercise [46]. Accord-
ing to Bremer et al,, a study demonstrated that chil-
dren between the ages of 6 and 13 with autism who
enjoyed their physical education sessions were more
likely to engage in other physical activities [47]. Aca-
demic competition at school is an important factor
that hinders the development of enjoyable feelings in
teens, this is mostly caused by the negative effects of
stress-induced depression and anxiety [48]. Mangerud
found that engaging in physical exercise has an impact
on the positive emotions of adolescents with anxiety
disorders, including their enjoyment of sports circum-
stances [49]. As a result, teaching youngsters under the
age of 12 physical sports proves to be a more success-
ful method for obtaining enjoyment compared to teen-
agers aged 12 and above.
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Analysis of duration

The present research offers that applying a physical game
lesson beyond a duration of 30 minutes has a favorable
impact on the enjoyment of children and adolescents, but
less than 30 minutes appears to have little to no effect.
This corresponds to the findings of the Gil-Madrona,
when children participated in 45minutes of popular
cooperative and cooperative-oppositional games [50].
Physical exercise in children and teenagers increases the
release of neurotransmitters including dopamine and
(—)-norepinephrine. These substances help to decrease
depression and anxiety, leading to increased feel-
ings of euphoria, achievement, and overall well-being,
which improve over time [51-53]. Previous research
has shown that children tend to get pleasure from short
periods of intense physical activity followed by times of
relaxation (similar to outside play), whereas adults may
have a preference for lengthier activities [54]. However,
Tobin et al. carried out experiments with participants
of varying durations and determined that a 12-minute
length of time was considered insufficient for players to
become fully engaged in the game, thus serving merely
as a warm-up period [55]. In addition, another study cor-
roborated these findings by establishing that children
exhibited diminished motivation and failed to experience
enhanced enjoyment when engaging in sports games for
a brief duration of 20 minutes [56]. In the end, engaging
in sports games for no less than 30 minutes can lead to
improved outcomes and heightened enjoyment for chil-
dren and adolescents.

Analysis of frequency

The analyses suggested that a teaching intervention based
on physical education and games held 1 to 3 times per
week is suitable for children and adolescents to experi-
ence enjoyment. However, doing more than 3 sessions
per week seems unsuitable. Studies indicate a correla-
tion between the frequency of participating in physical
activity and experiencing positive emotions [57]. Further-
more, sustaining a proper frequency of physical activity
could promote the feeling of Feelings of happiness. For
instance, Batez and Gil-Arias both applied the teaching
games for understanding (TGfU) approach in a physi-
cal education program, results indicated that students’
level of enjoyment somewhat improved when the games
were taught twice weekly [23, 58]. However, excessive
participation in game activities without sufficient time
for rest and recovery can lead to the build-up of lac-
tic acid in the muscles, resulting in increased physical
fatigue and negatively impacting the individual’s mood,
finally diminishing the enjoyment of the gaming experi-
ence [59-62]. Temporary breaks can effectively facilitate
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physical recovery during physical education games, it not
only promotes bodily rejuvenation but also enhances the
enjoyment of children and adolescents [63]. Therefore, it
is advisable to offer 1-3 lessons per week to optimise the
teaching of physical education games.

Analysis of cycles

This study stated that physical education game teaching
interventions lasting between 3 to 6 weeks and more than
6 weeks are ideal for improving the enjoyable outcomes of
children and adolescents. Conversely, interventions last-
ing less than 3 weeks are not advisable. This conclusion is
supported by the findings of previous studies. Some cur-
riculum interventions like Zetou et al. designed a 4-week
‘Play and Stay’ tennis teaching programme, Jones et al’s
6-week Teaching Games for Understanding and Fernan-
dez-Rio et al’'s 9-week Gamification [22, 24, 26]. Find-
ings show an increase in students’ enjoyment, linked to
the regular meeting of their intrinsic drive in the physical
education classroom. Several studies indicated that short
physical procedures lasting only 1 week do not effectively
assess the intrinsic motivation of participants [64, 65],
thus posing difficulties with stimulating the generation
of enjoyable sensations in persons. Moreover, extended
periods of physical play may result in decreased intrinsic
motivation or boredom in children and adolescents [66,
67]. Fu et al. and Zeng et al. propose that while physical
play at first brings joy, enjoyment diminishes over time
[33, 68]. In conclusion, children and adolescents should
engage in playful activities for a minimum of 3 weeks,
while also ensuring that the play program offers a variety
of activities and rich content to enhance their enjoyment.

Conclusion

This study applies a meta-analysis to examine the signifi-
cance of teaching games in physical education regarding
emotional delight experienced by children and adoles-
cents. Gender, age, duration, frequency and cycles may
be the reasons for variances impacting the research out-
comes. This research finds that male participants are
more likely to show enjoyable behavior compared with
their female counterparts as for games teaching in physi-
cal courses. However, it should be noted that gender dis-
parities may be influenced by variables like age and the
specific kind of sports taught in class. Besides,Children
engage in a minimum of 30minutes every session,
attending 1 to 3 sessions per week, so guaranteeing that
the physical education and games curriculum is delivered
for a span exceeding 3weeks. This approach aims to fos-
ter positive affective experiences among children, thereby
facilitating the attainment of optimum outcomes.
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Limitations and future research

Apart from the meaningful findings, this research also
has some drawbacks. Firstly, it adopts a meta-analytical
approach to examine the influence of games teaching in
physical education on enjoyment in children and ado-
lescent. It primarily focuses on the outcomes of cur-
riculum and teaching implementation. Consequently,
the results may not be applicable to other contexts,
such as after-school physical game activities, commu-
nity physical game activities, and family physical game
activities. Furthermore, the 17 studies analyzed in this
research have insufficient data on duration, frequency,
and period. This insufficient information may influ-
ence the statistical accuracy of conducting effect size
tests. Additionally, the 17 studies fail to offer any data
about the intensity of the activities employed in games
teaching in physical education, such as heart rate, oxy-
gen uptake, and respiratory rate. Consequently, future
studies can address this gap in knowledge. Additionally,
the current research does not ascertain the ideal upper
threshold for the duration of engagement in the activ-
ity. This aspect warrants further exploration in a later
literature review. Additionally, it is crucial to evaluate
other variables which may influence the research out-
comes, such as the specific nature of the sports game
being analyzed. For further study, it would be fruitful to
classify different sorts of sports games to improve the
whole quality of the research.
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