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Abstract of thesis presented to the Senate of Universiti Putra Malaysia in
fulfilment of the requirement for the degree of Doctor of Philosophy

EFFECT OF FOOTBALL’S SPORT EDUCATION MODEL AS
INTERVENTION ON PHYSICAL FITNESS AND LEARNING ATTITUDE
AMONG JUNIOR HIGH SCHOOL STUDENTS IN HEBEI CHINA

By

ZHANG JUNLONG

March 2025

Chairman : Professor Soh Kim Geok, PhD

Faculty : Educational Studies

This study evaluates the effects of a 12-week Football Sport Education Model
(SEM) on physical fitness and learning attitudes among junior high school
students in Qinhuangdao City, Hebei, China. A total of 76 students (aged
13-15) from two randomly selected schools participated in a
cluster-randomized controlled trial, with one school assigned to the SEM
group and the other to the Standard Teaching (ST) group. Both groups
engaged in football training three times a week (36 sessions, 40 minutes per
session). Physical fithess was assessed using standardized tests from the
Chinese Football Association, while learning attitudes were measured
through the Students’ Attitudes Toward Physical Education Scale (SPEA).
The Generalized Estimating Equation (GEE) analysis revealed significant
group-by-time interaction effects in agility (X?=9.223, p=0.010), speed
(X2=6.901, p=0.032), lower body explosiveness (X?=12.430, p=0.002),

cardiovascular fitness (X?=15.613, p=0.001), cognitive learning attitude



(X#=25.872, p=0.001), affective learning attitude (X*=20.281, p=0.001), and
overall learning attitude (X?=29.438, p=0.001), favoring the SEM group. Effect
sizes indicated the most notable improvements occurred between weeks 6
and 12, particularly in agility (effect size = 0.895) and learning attitude (effect
size = 2.375). No significant differences were found for BMI-for-age, flexibility,
or upper body strength (p>0.05). These findings suggest that the SEM is
more effective than standard teaching in enhancing both physical fitness and
learning attitudes in football, with potential for broader implementation in
junior high schools. Future research should explore optimal intervention
duration and frequency to maximize the benefits of the SEM in physical

education.

Keywords: Sport Education Model, football curriculum, physical fitness,
learning attitude, Junior high school students

SDG: GOAL 4: Quality Education



Abstrak tesis yang dikemukakan kepada Senat Universiti Putra Malaysia
sebagai memenuhi keperluan untuk ijazah Doktor Falsafah

KESAN MODEL PENDIDIKAN SUKAN BOLA SEPAK SEBAGAI
INTERVENSI TERHADAP KECERGASAN FIZIKAL DAN SIKAP
PEMBELAJARAN DALAM KALANGAN PELAJAR SEKOLAH
MENENGAH RENDAH DI HEBEI, CHINA

Oleh

ZHANG JUNLONG

Mac 2025

Pengerusi : Profesor Soh Kim Geok, PhD

Fakulti : Pengajian Pendidikan

Kajian ini menilai kesan Model Pendidikan Sukan Bola Sepak (SEM) selama
12 minggu terhadap kecergasan fizikal dan sikap pembelajaran dalam
kalangan pelajar sekolah menengah rendah di Kota Qinhuangdao, Hebei,
China. Seramai 76 pelajar (berumur 13—15 tahun) dari dua sekolah yang
dipilih secara rawak mengambil bahagian dalam kajian kawalan rawak
berkelompok, dengan satu sekolah diperuntukkan kepada kumpulan SEM
dan satu lagi kepada kumpulan Pengajaran Standard (ST). Kedua-dua
kumpulan menjalani latihan bola sepak tiga kali seminggu (36 sesi, 40 minit
setiap sesi). Kecergasan fizikal dinilai menggunakan ujian piawai yang
disyorkan oleh Persatuan Bola Sepak China, manakala sikap pembelajaran
diukur menggunakan Skala Sikap Pelajar Terhadap Pendidikan Jasmani
(SPEA). Analisis Persamaan Anggaran Umum (GEE) menunjukkan kesan
interaksi kumpulan-masa yang signifikan terhadap ketangkasan (X*=9.223,
p=0.010), kelajuan (X2=6.901, p=0.032), keupayaan eksplosif bahagian



bawah badan (X?=12.430, p=0.002), kecergasan kardiovaskular (X?=15.613,
p=0.001), sikap pembelajaran kognitif (X*=25.872, p=0.001), sikap
pembelajaran afektif (X?=20.281, p=0.001), dan jumlah keseluruhan sikap
pembelajaran (X?=29.438, p=0.001), dengan kumpulan SEM menunjukkan
peningkatan yang lebih ketara. Saiz kesan menunjukkan peningkatan paling
ketara berlaku antara minggu ke-6 dan ke-12, terutamanya dalam
ketangkasan (saiz kesan = 0.895) dan sikap pembelajaran (saiz kesan =
2.375). Tiada perbezaan yang signifikan ditemui untuk BMI, kelenturan, atau
kekuatan bahagian atas badan (p>0.05). Dapatan kajian ini mencadangkan
bahawa SEM lebih berkesan daripada pengajaran standard dalam
meningkatkan kecergasan fizikal dan sikap pembelajaran dalam bola sepak,
dengan potensi untuk diperluaskan ke sekolah menengah rendah lain. Kajian
masa depan disyorkan untuk meneroka tempoh dan kekerapan intervensi
yang optimum bagi memaksimumkan manfaat SEM dalam pendidikan

jasmani.

Kata Kunci: Model Pendidikan Sukan, kurikulum bola sepak, kecergasan
fizikal, sikap pembelajaran, pelajar sekolah menengah rendah
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CHAPTER 1

INTRODUCTION

This chapter mainly describes the background of the study, problem
statement, research objectives, hypothesis, significant of the study,

delimitations, limitations, and conceptual and operational definitions of terms.

1.1 Background of the Study

Football, often regarded as the world’s most popular sport, significantly
promotes physical and mental development among youth (lhle et al., 2021;
Nishanbayevich, 2022). Football has garnered increasing attention in China
due to its efforts to improve its international competitiveness, particularly at
the youth level. The sport's accessibility and appeal make it a powerful tool for

physical education programs (Abdullaeva, 2021).

Physical education (PE) plays a fundamental role in shaping students'
physical fitness and learning attitudes, especially during their school years.
PE aims to improve students' physical fithess by providing regular, structured
physical activity. Through activities such as running, jumping, and strength
exercises, students develop critical components of fitness, including
endurance, flexibility, coordination, and strength (Tin6co et al.,, 2023).
Improved physical fitness has been linked to better academic performance,
as students with higher fitness levels demonstrate greater concentration and

memory retention (World Health Organisation, 2021).



Beyond physical fitness, PE plays a crucial role in shaping students' learning
attitudes, including cognitive and affective components (Zhang et al., 2024).
On the cognitive side, physical education encourages critical thinking and
problem-solving as students learn to plan, execute, and reflect on their
performance in various physical tasks. These experiences develop
decision-making skills and strategic thinking transferable to academic
contexts (Mallen & Grenville-Cleave, 2017). Regarding affective learning, PE
promotes positive emotional experiences by fostering teamwork,
collaboration, and a sense of achievement (Rivera-Pérez et al., 2021; Liu &
Lipowski, 2021). The inclusive and cooperative nature of physical activities
helps students build self-confidence and social skills, which are critical to
maintaining motivation and engagement in physical activities (Lubans et al.,
2022; Beni et al., 2021). Through successful participation in physical
education, students develop emotional resilience, which positively influences

their attitudes toward learning.

PE benefits students across various stages of their academic journey, from
elementary to high school. For younger students, PE helps lay the foundation
for physical literacy, encouraging the development of motor skills and a basic
understanding of health and fitness (Young et al., 2021; Melby et al., 2021).
As students advance to higher grades, PE fosters more complex cognitive
and social skills, such as teamwork, leadership, and decision-making, which
are crucial during adolescence (Young et al., 2021; Neil-Sztramko, 2021). At
the high school level, PE is essential in maintaining physical fitness while

preparing students for lifelong healthy habits and engagement in physical



activities (Lubans et al., 2021; Young et al.,, 2021). The structured and
progressive nature of PE throughout these stages ensures that students
maintain their physical health and develop the cognitive and emotional

competencies necessary for success in both academic and personal life.

In recent years, there has been increasing interest in examining how various
teaching models can enhance both physical fithess and learning attitudes
(Méndez-Giménez et al., 2022; Zhen-Rong, 2021; Zhang et al., 2023; Zhang
et al., 2024). One such model is the Sport Education Model (SEM), which
emphasises student-centred learning, teamwork, and role-based
participation. SEM offers a more structured and engaging approach to PE,
allowing students to take on roles such as team captain or referee, promoting
physical activity and cognitive engagement (Bessa et al., 2019). While the
potential of SEM will be explored further in this study, its inclusion highlights

the growing interest in adopting innovative methods to improve PE outcomes.

However, it is crucial to consider the unique developmental characteristics of
students aged 13 to 15 years when assessing the effectiveness of PE
interventions. Adolescence is marked by significant physiological changes,
including growth spurts, variations in fitness levels, and hormonal

fluctuations, which may impact students’ physical performance, motor skill

development, and learning attitudes (Malina et al., 2004; Cumming et al.,
2017). These changes often lead to increased disparities in strength,
endurance, and coordination between students of the same age, which could

influence their responsiveness to training interventions (Baquet et al., 2010).



Furthermore, cognitive and emotional development during this period affects
students' motivation, self-perception, and engagement in sports activities
(Piaget, 1972). Given these factors, it is essential to examine whether and
how these age-related variations influence the effectiveness of the Sport
Education Model, ensuring that it can be effectively applied within junior high

school settings.

1.2 Problem Statement

Despite China's significant investment in youth football development, its
performance in international competitions, such as the FIFA World Cup,
remains underwhelming (Sun, 2022). This issue is particularly evident in
Hebei Province, where students' motivation for football and participation rates

declines sharply upon entering junior high school (Xue & Li, 2023).

A key factor contributing to this decline is the overly structured and
teacher-centered nature of standard football curricula, which focus primarily
on skill acquisition while limiting student autonomy and engagement (Zhang,
2024; Fang, 2024). The rigid assessment system, which emphasizes
performance-based evaluations, further discourages students from active
participation (Xu et al., 2021). As a result, many students lose interest in

football, leading to decreased motivation and reduced physical activity levels.

Moreover, national fitness monitoring data reveal a continuous decline in the
physical fitness of Chinese students over the past three decades, with

significant deterioration in cardiovascular fitness, muscular strength, and



flexibility (Dong et al., 2019; Wang, 2024). The inadequacy of standard
physical education (PE) methods in promoting long-term engagement further
exacerbates this issue, highlighting the need for a more student-centered

approach.

The SEM presents a promising alternative. Unlike traditional methods, SEM
emphasizes student engagement, teamwork, and authentic sports
experiences, fostering both physical fithess and positive learning attitudes
(Bessa et al., 2021). The decision to select SEM over other pedagogical
models stems from its comprehensive and inclusive structure, which aligns
closely with the goals of improving physical fithess and fostering positive
attitudes towards physical education in adolescents. Traditional models, such
as the teacher-centered approach, often fail to engage students meaningfully,
particularly in middle school, where motivation and self-regulation are still
developing. In contrast, SEM's focus on student roles (players, coaches,
referees) and the creation of long-term team dynamics helps to build a
deeper sense of engagement and commitment to physical activity. However,
research on SEM in China remains limited, particularly at the junior high
school level. Existing studies have primarily focused on high school and
university students, leaving a gap in understanding its effectiveness among

younger adolescents (Zhang et al., 2023; Zhang et al., 2024).

Furthermore, prior studies on SEM have often lacked rigorous research
designs, with many relying on quasi-experimental methods without control

groups (Zhang et al., 2024). Additionally, most studies have examined either



physical fitness or learning attitudes in isolation, rather than exploring their
combined effects (Hastie et al., 2009; Wahl-Alexander et al., 2018; Chu et al.,
2022). Given these gaps, there is a pressing need for well-designed research
to evaluate the impact of an SEM-based football curriculum on both physical

fithess and learning attitudes among junior high school students in China.

1.3 Research Objectives

The research objectives of this study are divided into general and specific

objectives.

1.31 General Research Objectives

This study evaluated the effects of the SEM on junior high school students'

physical fithess and learning attitude in Hebei, China.

1.3.2 Specific Research Objectives

1) To examine the effects of the SEM across baseline, post-test1, and
post-test2 on body composition, flexibility, agility, speed, upper body
strength, lower body strength, and cardiovascular fitness among

junior high school students.

2) To examine the effects of the SEM across baseline, post-test1, and
post-test2 on cognitive learning attitude, affective learning attitude,

and holistic learning attitude among junior high school students.



1.4 Research Hypothesis

1.4.1 General Research Hypotheses

The first hypothesis of this study is to evaluate whether there are significant
differences between the intervention group (SEM) and the control group (ST)
in terms of physical fitness (body composition, flexibility, agility, speed, upper
body strength, lower body strength, and cardiovascular fithess) across
baseline, post-test1, and post-test2 on junior middle school students in Hebei,

China.

The second hypothesis of this study is to evaluate whether there are
significant differences between the intervention group (SEM) and the control
group (ST) in terms of learning attitude (cognitive, affective, and holistic
learning attitude) across baseline, post-test1, and post-test2 on junior middle

school students in Hebei, China.

1.4.2 Specific Research Hypotheses

HO1-1: There were no statistically significant differences between the
experimental and control groups in body composition at baseline, post-test1,

and post-test2 among junior middle school students in Hebei, China.

HO1-2: There were no statistically significant differences between the
experimental and control groups in flexibility at baseline, post-test1, and

post-test2 among junior middle school students in Hebei, China.



HO1-3: There were no statistically significant differences between the
experimental and control groups in agility at baseline, post-test1, and

post-test2 among junior middle school students in Hebei, China.

HO1-4: There were no statistically significant differences between the
experimental and control groups in speed at baseline, post-test1, and

post-test2 among junior middle school students in Hebei, China.

HO1-5: There were no statistically significant differences between the
experimental and control groups in Upper body strength at baseline,
post-test1, and post-test2 among junior middle school students in Hebei,

China.

HO1-6: There were no statistically significant differences between the
experimental and control groups in Lower body explosiveness at baseline,
post-test1, and post-test2 among junior middle school students in Hebei,

China.

HO1-7: There were no statistically significant differences between the
experimental and control groups in cardiovascular fithess at baseline,
post-test1, and post-test2 among junior middle school students in Hebei,

China.

HO02-1: There were no statistically significant differences between the

experimental and control groups in cognitive learning attitude at baseline,



post-test1, and post-test2 among junior middle school students in Hebei,

China.

HO02-2: There were no statistically significant differences between the
experimental and control groups in affective learning attitudes at baseline,
post-test1, and post-test2 among junior middle school students in Hebei,

China.

HO02-3: There were no statistically significant differences between the
experimental and control groups in holistic learning attitude at baseline,
post-test1, and post-test2 among junior middle school students in Hebei,

China.

1.5 Significant of the Study

This study applied specific theoretical and practical significance in PE and

pedagogy. The details are explained below.

1.5.1 Theoretical Significance

This study pioneers applying Siedentop's SEM (Siedentop et al., 2011) and
Varela et al.'s Embodied Cognition Theory (Varela et al., 2017) to the specific
football context. Integrating these two theoretical frameworks offers a novel
approach to explaining how the contextualised teaching of football through
the SEM can enhance students' physical fitness and learning attitudes.
Although these theories have been widely applied in various sports and

exercise settings, research on using the Embodied Cognition Theory to



explain the impact of SEM programs on improving students' physical fithess
and learning attitudes remains limited. This experimental study aims to
evaluate the effects of football teaching under the guidance of the SEM
through a 12-week SEM-based intervention on supporting a dynamic systems
theory model of physical fitness and learning attitudes among junior high
school students. This finding related to the effects may reveal the processes
and mechanisms through which football SEM programs enhance students'
physical fithess and learning attitudes. The results of this study could provide
valuable insights for junior high school students, helping them to develop
customised football teaching programs that improve physical fithess and
learning attitudes, thereby contributing positively to the development of the
sport, particularly by addressing the decline in physical fithess and enhancing

learning attitudes toward football among junior high school students.

1.5.2 Practical Significance

The practical significance of implementing a 12-week junior high school
football curriculum using the SEM lies in its potential to benefit multiple
stakeholders. For education departments, this program could inspire
meaningful reforms in physical education, elevating the quality of PE
programs and aligning with national educational objectives. The SEM
provides a structured yet flexible model for teachers that enhances teaching
strategies and deepens their understanding of student learning dynamics.
Moreover, this research supports students' physical development, nurtures a
passion for football, and fosters improved learning attitudes by creating an

engaging, motivational environment. If proven successful, this program could
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serve as a valuable reference for designing football SEM curricula across
various educational levels, including elementary schools, high schools, and

universities in China.

1.6 Delimitations of the Study

Aligned with the ongoing trend of sports teaching reform in junior high school,
this study leverages insights from the attributes and benefits of the SEM in
the United States. It formulates a curriculum for the SEM in junior high school
football, tailored to the specific context of China, and conducts empirical
research. The primary objective is to investigate the implementation of the
SEM in junior high school physical education instruction and its impact on
student's physical fithess and attitudes toward PE learning. The study has

some delimitations in terms of:

1.6.1 Subject Delimitation

Due to potential differences in educational systems across countries, this
study focuses on junior high school students in Hebei Province, China,
implying that participants are aged between 13 and 15 (Ouyang, 2023; Yang,
2022). Therefore, this study only selected junior high school students aged 13

to 15, including boys and girls.

1.6.2 Measurement Delimitation

Although many physical fithess and learning attitude variables could be

adopted and tested, this study selected only seven physical fitness variables
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(body composition, flexibility, agility, speed, upper body strength, lower body
strength, and cardiovascular fitness) and two learning attitude variables
(cognitive and affective dimensions). These variables are closely related to
previous research on physical fithess and learning attitudes. This study's
standards for physical fitness testing were based on the "Guidelines for
Testing Athletic Abilities of Chinese Youth Football Players," jointly issued by
the Chinese Football Association and the General Administration of Sport of
China. The measurement tool for learning attitudes, the Students' Attitudes
Toward Physical Education Scale (SPEA), is widely recognised as an
effective instrument for accurately measuring learning attitudes

(Subramaniam & Silverman, 2000; Hu et al., 2014).

1.6.3 Intervention Delimitation

Compared to standard teaching methods, the SEM offers a highly suitable
approach for enhancing junior high school students' physical fithess and
learning attitudes. This study developed a football teaching plan tailored to
junior high school students based on the recommended content for Level
Four in The Curriculum Standards for Physical Education and Health in
Compulsory Education (2022 edition). The plan was carefully designed with
expert input to ensure its suitability and effectiveness for this age group,

making it an appropriate intervention for the targeted population.

1.7 Research Limitation

The intervention in this study follows the newly issued National Curriculum

Standards (2022 edition) for junior high students (Level 4), designed for the
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national average skill level. However, the actual skill level of students in Hebei
Province may differ, potentially causing learning to be either too difficult or too
easy, thereby affecting learning attitudes and emotions. Nonetheless,
national standards provide advantages, as the content has been scientifically
validated and fits the students' context. Additionally, many studies have
adopted these standards with reliable results (Ren, 2024; Liang, 2024; Wang
et al., 2023). In this study, the intervention protocol was also reviewed by six

experts, further enhancing its validity.

Regarding physical fitness measurement, BMI-for-age was used to assess
body composition. While BMI-for-age is widely utilised, research suggests
more accurate methods, such as bioelectrical impedance analysis (BIA) and
dual-energy X-ray absorptiometry (DXA), are preferable for assessing body
fat percentage (Bolanowski & Nilsson, 2001; Marra et al., 2019).
Nonetheless, BMI-for-age remains a widely accepted measure in educational
research and is supported by many researchers (Borga et al., 2018; Orsso et
al., 2020; Ozdemir, 2023). Hence, this measurement is acceptable and
applicable, especially among students, where simplicity, cost-effectiveness,

and ease of implementation are critical factors.

This study used the Students' Attitudes Toward Physical Education Scale
(SPEA) to measure learning attitudes. One limitation of self-reported data,
such as that collected through the SPEA, is the potential for social desirability
bias, where students may provide answers that they believe are more socially

acceptable than their actual opinions (Lavidas et al., 2022). However, this is a
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common challenge in educational research. To minimise this bias, several
strategies were implemented. First, the anonymity of the responses was
emphasised to the students, which has been shown to reduce social

desirability bias significantly (Lavidas et al., 2022).

Additionally, the survey was administered in a controlled, neutral
environment, reducing the likelihood of external influences on the responses.
These methods have been successfully applied in previous research and
have proven effective in minimising bias (Cooper et al., 2020; Stantcheva,
2023). While self-reported data inherently carries some bias, these
approaches ensure that the reliability and validity of the data collected remain

high.

Finally, an important limitation of this study is the potential impact of growth
spurts that may occur during the three-month intervention period. Junior high
school students are at a critical stage of physical development, and natural
changes related to growth, such as height, weight, muscle mass, and
flexibility, may occur independently of the intervention. These physiological
changes could affect outcomes such as body mass index, strength, agility,
and flexibility, making it difficult to fully attribute the observed improvements
within the group to the SEM program itself. However, the study used random
grouping to minimize bias, and it also analyzed gender differences in the
dependent variables and adjusted for family income as a covariate to further

reduce bias.
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1.8 Conceptual and Operational Definitions of Terms

1.8.1 Football

Conceptual Definition: Football, or soccer, is a competitive sport played
between two teams of eleven players on a rectangular grass or artificial turf
field. The objective is to score goals by working as a team to move the ball
into the opponent’s net. A standard match lasts 90 minutes, divided into two
halves of 45 minutes each. The game is regulated by global rules established
by FIFA, covering aspects such as the number of players, field dimensions,
goal size, and fouls. As the world's most popular sport, football is prominently
featured in global events like the FIFA World Cup and national leagues

worldwide.

Operational Definition: In this study, 7-a-side football refers to a modified
version of football, where each team consists of seven players. It is typically
played on a smaller field than the regular 11-a-side version, with reduced
pitch dimensions and smaller goalposts. The match duration is shorter,
usually comprising two halves of 25 to 30 minutes each. Although the basic
rules and technical skills are similar to 11-a-side football, the smaller playing
area results in a faster-paced game, emphasising individual skills, short
passing, and quick transitions between offence and defence. This study
employs 7-a-side football as an intervention to assess its effects on students'

physical fithess and learning attitudes.
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1.8.2 Standard Teaching Approach

Conceptual Definition: The Standard Teaching (ST) approach, characterised
by its teacher-centred methodology (Gubacs-Collins, 2015), is devised
primarily by instructors with minimal or no student participation in the
development of teaching plans and evaluation criteria (Mosston & Ashworth,
2008). During the teaching process, instructors maintain authority over the
classroom by formulating regulations and behavioural norms that students
must adhere to. Students' engagement and skill performance are closely
monitored by instructors, who deliver corrective feedback with a critical eye
on identified errors (Metzler, 2017). Consequently, students are tasked with
repetitive exercises conducted within predetermined timeframes to achieve
precise reproduction of the movement techniques taught by the instructor.
This teaching model typically features a highly structured classroom setup
(e.g., skills-drills, lines, or circuit organisation) and is deemed conducive to
motor skill development during the early stages of learning, particularly for
novice scholars, as it concentrates on honing motor skills through repetition

and escalating difficulty (Xu et al., 2021).

Operational Definition: The Standard Teaching approach is often referred to
as direct teaching, traditional teaching, or traditional style (Franco et al., 2021;
Layne, 2015; Li et al., 2022; Pritchard et al., 2008; Wallhead & Ntoumanis,
2004). In China, the Standard Teaching approach, or the skill mastery
teaching model, emphasises "the three basics" of teaching, encompassing
basic knowledge, fundamental skills, and basic techniques. The teaching

process is typically segmented into three sections, namely the beginning,
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foundational, and concluding parts, leading some scholars to term it the
"three-step" teaching model. This approach was developed and refined
following the establishment of the People's Republic of China and drew from
the teaching philosophy of the former Soviet Union. It has garnered favour
among physical education teachers on the front lines (Kang & Gao, 2016;

Gao, 2020; Zhuo, 2021).

1.8.3 Sport Education Model

Conceptual Definition: This approach is founded on SEM derived from game
theory, serving as the guiding ideology. It places competition at the core of
the teaching process, focusing on adapting competition rules and equipment.
The instructional methods encompass direct guidance from teachers,
cooperative learning, and partner learning. Moreover, it adopts fixed groups
and role-playing as the organisational structure (Gao, 2020). The primary
objective is to simulate vibrant and authentic sports scenarios to offer
students genuine and immersive sports experiences across various sKill
levels. It maximises games' educational and instructional potential, striving to
educate students within the most true-to-life situations, ultimately enabling
them to become capable, knowledgeable, and passionate sports participants

(Siedentop & Van der Mars, 2022).

Operational Definition: In junior high school (Level 4) football teaching, the
operational definition of the SEM is specified by the following six

characteristics:
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Seasons: Football instruction is conducted according to seasons,
typically encompassing an entire football season within a semester,
from preliminary matches to finals. This ensures that students
concentrate on football over an extended period, enhancing their
interest and skills in the sport (Siedentop & Van der Mars, 2022).

Affiliation: At the beginning of the semester, students are assigned to
fixed football teams, which remain constant. This stable team
structure helps students develop a sense of team spirit and belonging
(Siedentop & Van der Mars, 2022).

Formal Competition: Formal football matches are organised where
students take on roles such as players, coaches, and referees. The
matches are conducted according to standard football rules, helping
students understand and practice the spirit of fair competition
(Siedentop & Van der Mars, 2022).

Culminating Event: A culminating event, such as a championship or
exhibition, is held at the end of the semester, marking the end of the
football season. This event showcases the student's skills and
progress and provides an opportunity for celebration and reflection
(Siedentop & Van der Mars, 2022).

Record Keeping: Students' performances are documented, including
technical statistics, match results, and individual progress. Each
team's and individual records help students and teachers understand
learning progress and areas for improvement (Siedentop & Van der
Mars, 2022).

Festivity: At the end of the semester, a football festival is organised,
including finals and award ceremonies, celebrating the students’
efforts and achievements throughout the season. These activities
enhance students’ sense of participation and accomplishment
(Siedentop & Van der Mars, 2022).
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Therefore, this study will follow the six characteristics of the Sport Education

Model to intervene in students' physical fithess and learning attitude.

1.8.4 Junior High School Students

Conceptual Definition: Junior high school students’ study at the junior high
school level, typically covering grades 6 to 9, with an age range of
approximately 12 to 15. This aligns with the United Nations Educational,
Scientific and Cultural Organisation (UNESCO) definition of the junior high
school education stage. During this stage, students are in the early stages of
adolescence, experiencing significant physiological and psychological
changes. Junior high school education aims to provide students with
foundational knowledge and skills while promoting social and emotional

development (UNESCO, 2011).

Operational Definition: In the Chinese education system, "junior high
school" is typically divided into the 7th, 8th, and 9th grades and lasts three
years. Junior high school students" specifically denote individuals enrolled in
junior high school who fall within the broader category of "teenagers." These

students typically have an average age of 13 to 15.

1.8.5 Physical Fitness

Conceptual Definition: Physical fitness, as defined by Medrano-Urefia et al.
(2020), refers to an individual's capacity to engage in daily activities with
vitality and alertness, free from excessive fatigue. This capacity includes

enjoying recreational pursuits and responding effectively to unforeseen
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emergencies. It encompasses both aspects of physical fithess and
skill-related attributes. Health-related components of fithess encompass body
composition, cardiorespiratory fitness, flexibility, muscle strength, and
muscular endurance. In contrast, skill-related physical fitness pertains to the
motor capabilities necessary for speed, agility, power, balance, coordination,

and reaction time, as Pedretti et al. (2014) described.

Operational Definition: At the junior high school level, the operational
definition of physical fitness is assessed based on the standards outlined in
the "Guidance Manual for the Physical Fitness Testing of Youth Football
Players" issued by the Chinese Football Association and the Sports Science
Institute of the General Administration of Sport in 2021. Physical fithess
encompasses several key indicators: body composition (measured by
BMI-for-age), flexibility (assessed through the sit and reach Test), agility
(evaluated through the Arrowhead Run Test), speed (assessed by the
30-meter Sprint Test), upper body strength (evaluated through the Pull-up
Test), lower body strength (assessed by the Vertical Jump Test), and

cardiorespiratory endurance (evaluated through the YOYO and IR1 Test).

1.8.6 Physical Education Learning Attitude

Conceptual Definition: Physical education learning attitude is a distinct
aspect of sports education. It represents the culmination of students'
evaluations and internal emotional responses to physical education
instruction. It reflects students' cognitive and affective perspectives on

physical education. The affective component measures the degree of
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emotional attraction or feeling toward an attitude object, and the cognitive
component accounts for the beliefs about the characteristics of the attitude
object (Gonzalez, 1992). The attitude towards physical education learning is
a pivotal determinant in guiding students' engagement in physical activities,
serving as a significant psychological mechanism that directs their

participation (Xie, 2006).

Operational Definition: This study employed Silverman's (2017) two-factor
model of Attitude Theory, which encompasses cognitive and affective
dimensions, to assess students' attitudes toward physical education. The
measurement and evaluation of students' attitudes toward physical education
were conducted using the Students’ Attitudes toward Physical Education
Scale (SPEA), developed for junior high school students by Subramaniam
and Silverman (2000). The SPEA has been widely used and validated in
multiple studies. For instance, Subramaniam and Silverman (2007) used the
scale in an extensive survey of 995 middle school students to assess
attitudes and found reliability and validity in its results. Furthermore, a 2013
study by Huanhuan Hu et al. examined the Chinese version of the SPEA,
confirming its reliability (Cronbach’s alpha = 0.90) and construct validity
through confirmatory factor analysis. Both studies demonstrate the SPEA's
robustness in measuring attitudes toward physical education across diverse
student populations. Subsequently, scholars widely used it (Duan et al., 2015;

Li et al., 2014). Hence, this is a suitable model for this study.
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CHAPTER 2

LITERATURE REVIEW

This chapter provides an in-depth review and explanation of relevant
literature in the following sections: 2.1 Football Players’ Match Requirements
and Characteristics; 2.2 Current Situation of Chinese Football Curriculum; 2.3
Definition of Terms; 2.4 Pedagogical Models in Physical Education; 2.5
Effects of Sport Education Model on Students' Physical Fitness; 2.6 Effects of
the Sport Education Model on Students' Learning Attitude; 2.7 Other Factors
Influencing Learning Attitude and Physical Fitness of Students; 2.8
Theoretical Framework; 2.9 Theoretical Framework Establishment and 2.10

Conceptual Framework.

21 Football Players’ Match Requirements and Characteristics

As football continues to evolve, modern football players must meet various
physiological, cognitive, and technical demands during matches. Whether in
training or during competition, players’ physical fitness is a primary focus to
enhance their performance. To win a football match, it is essential to analyse
the match demands and the characteristics required for football players to

reach peak performance (Anderson & Sally, 2013; Xiao, 2022).

211 Football Match Requirements

Modern football matches require players to balance physical fithess and skills
over extended periods of high-intensity activity. While the official match

duration is typically 90 minutes, actual playtime may be extended due to
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halftime breaks, injury stoppages, and added time. During these
high-intensity intermittent activities, players typically cover distances of 10 to
12 kilometres, with frequent speed changes (Morgans et al., 2024; Dalen et
al., 2021). High-intensity phases, such as sprints and sudden stops or
changes in direction, are often interspersed with low-intensity activities like
walking or jogging, making the physical demands of football highly complex

(Caldbeck, 2020).

21.2 Characteristics of Football Players

The success of football players is closely linked not only to their psychological
and technical abilities but also to their physical fithess. Studies show that
speed and endurance play pivotal roles in football, with sprinting ability
particularly crucial for offensive and defensive actions (Castillo et al., 2021).
Balance and coordination are also fundamental skills, as the frequent
changes in direction and positioning during matches make these abilities

indispensable (Burhaein et al., 2020).

Modern football players’ talent identification and development process often
begins in youth, with national youth teams selecting and nurturing future
talent through various training programs. These youth programs typically
include comprehensive physical fitness assessments to evaluate young
players’ physical capacities, laying a solid foundation for their future entry into
the national team (Shalar et al., 2021). Thus, schools play a vital role in
developing students' football abilities as the foundation for selecting

outstanding national team players.
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2.2 Current Situation of Chinese Football Curriculum

China’s struggle in international football competitions, particularly in events
like the FIFA World Cup, has sparked extensive national discourse, especially
considering the country's achievements in other sports (Sun, 2022). Despite
the government's significant efforts to promote football within the educational
system and cultivate young talent, clear challenges have stunted the
development of football at the grassroots level. Programs targeting
elementary school students have successfully increased motivation and
participation, but this involvement sharply declines upon students' transition

to junior high school (Xue & Li, 2023).

One of the main issues lies in the standardised approach to physical
education in Chinese schools, particularly in football curricula. The current
football curriculum heavily emphasises structured knowledge transmission
and technical skill acquisition, leaving limited room for -creativity or
decision-making by students (Ma, 2019). While beneficial for developing
basic skills, this task-oriented focus often needs to encourage cognitive
engagement and problem-solving, essential components of practical
application in sport (Ma, 2019). The curriculum’s over-reliance on summative
assessments, such as exams and performance evaluations, has been
identified as contributing to negative student attitudes toward physical
education (Gao, 2020). These rigid teaching methods reduce students'
motivation for autonomous learning and limit opportunities to foster a lifelong
engagement with physical activity, a critical concern during adolescence

(Kang & Gao, 2016).
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Furthermore, beyond the adverse effects on learning attitudes, there is
growing concern over Chinese students’ declining physical fithess levels.
National fithess monitoring data highlights a continuous downward trend in
student fitness over the past three decades (Dong et al., 2019), underscoring
the urgent need for reforms in physical education curricula. To inspire greater
involvement, a more flexible and student-centred approach is necessary to

address students' physical and psychological needs.

2.3 Definition of Terms

This section introduces key concepts relevant to this study, including
pedagogical models, physical fithess components, learning attitude

dimensions, and characteristics of junior high school students.

231 Pedagogical Models

Pedagogical models offer diverse approaches to organising teaching and
learning processes, particularly in physical education, where different models
can help develop students' physical, cognitive, and social skills. Below are
several widely used and recently researched models:

1) Sport Education Model

SEM provides students with experiences that mimic real sports
participation, focusing on roles like players, referees, and coaches.
This model fosters long-term participation in physical activities by
enhancing student competence, enjoyment, and sports literacy
(Siedentop et al., 2011; Bessa et al., 2021).
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2) Teaching Games for Understanding

Teaching Games for Understanding (TGfU) emphasises learning
tactical awareness and decision-making in game contexts rather
than isolated technical skills. This model promotes greater game
understanding and strategy development, improving engagement
and learning outcomes (Pill & Gambles, 2023; Barba-Martin et al.,
2020).

3) Teaching Personal and Social Responsibility

4)

5)

2.3.2

1)

Teaching Personal and Social Responsibility (TPSR) aims to teach
students life skills like respect, effort, and leadership through physical
activities. It has been shown to impact student behaviour in class
positively and their conduct in broader social settings (Havas, 2021,
Pérez-Ordas et al., 2020).

Cooperative Learning

This model encourages students to work in groups to accomplish
common learning goals, emphasising communication, collaboration,
and peer support. It enhances students’ social interaction and
teamwork skills, crucial in sports and academic contexts
(Bores-Garcia et al., 2021).

Health-Based Physical Education

Health-Based Physical Education (HBPE) promotes lifelong physical
activity and health rather than sports performance. It integrates
health education with physical activities to ensure students
understand the importance of fitness and well-being beyond the

school environment (Bowler et al., 2022).

Physical Fitness

Body Composition

Body composition refers to the proportion of fat and lean mass in the
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2)

3)

4)

5)

body. A commonly used measure for assessing body composition is
Body Mass Index (BMI), which is calculated as weight (kg) divided by
height squared (m?). However, for individuals under 18, BMI-for-age
is the recommended metric, as it accounts for age- and sex-specific
variations in growth and development (WHO, 2023; CDC, 2022). In
this study, BMI-for-age is used to assess the body composition of
junior high school students, ensuring that growth-related variations
are properly accounted for in the analysis. This approach provides a
more accurate reflection of physical health in adolescents and aligns

with internationally recognized assessment standards.

Flexibility

Flexibility involves the range of motion around joints, contributing to
injury prevention and overall functional movement. The sit-and-reach
test is a standard measure of this component (Baquet et al., 2001;
Nokariya et al., 2023; Garramona et al., 2024).

Agility

Agqility is the capacity to change direction quickly and accurately, an
essential aspect of performance in many sports (Ardoy et al., 2011;
Aphamis et al., 2015).

Speed

Speed is the ability to move swiftly over a short distance, typically
evaluated through sprint tests (Stastny et al., 2023; Stankovic et al.,
2023).

Upper Body Strength

This measures the ability of the upper muscles to exert force, often
assessed through exercises like push-ups (Van Den Tillaar & Ball,
2020; Zalleg et al., 2020).
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6) Lower Body Explosiveness

Lower body explosiveness refers to the power produced by the
muscles in the legs, which is crucial for jumping and sprinting (Perez
et al., 2022).

7) Cardiovascular Fitness

Cardiovascular fitness refers to the body’s ability to deliver oxygen
during prolonged physical activity, and it is commonly measured
through endurance tests (de Almeida Andrade, 2020; Malshe &
Gunjal, 2021).

2.3.3 Learning Attitude

Learning attitude refers to the mindset and disposition that students bring to
the learning process, encompassing cognitive and affective dimensions.
1) Cognitive

This dimension refers to students' understanding, beliefs, and
perceptions related to learning in physical education. It is critical in
PE because students' comprehension of physical education
concepts can significantly affect their overall learning outcomes
(Hastie & Casey, 2014).

2) Affective

The affective aspect of learning attitude relates to students' emotions
and motivation towards learning. A positive affective attitude can
enhance engagement and long-term participation in physical
activities (Shen & Shao, 2022).
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234 Junior High School Students

Junior high school students, typically between 13 and 15, are at critical
physical and psychological development stages. This period is characterised
by rapid physical growth, cognitive advancements, and increased social
awareness, making it an ideal time for interventions targeting physical fitness

and learning attitudes (Casey et al., 2016; Zhu, 2022).

24 Pedagogical Models in Physical Education

In order to gain a comprehensive understanding of pedagogical models in
physical education, the researchers conducted two review studies. One is an
umbrella review, which focuses on individual pedagogical models, titled From
Mind to Body: An Umbrella Review of Pedagogical Models from an Embodied
Cognition Perspective, submitted to PLOS ONE, and its status is currently
under review. The other is a review of hybrid pedagogical models integrated
with the Sport Education Model, titled Optimizing Learning Outcomes in
Physical Education: A Comprehensive Systematic Review of Hybrid
Pedagogical Models Integrated with the Sport Education Model. This article
was published in PLOS ONE (Zhang et al., 2024). Both studies conducted
electronic searches of six databases in 2024: Web of Science, SCOPUS,
EBSCOhost, PubMed, PsycINFO, and PsycARTICLES. The inclusion and
exclusion criteria for the literature were applied to validate the results. The
studies reviewed 25 systematic reviews on individual pedagogical models
and 30 primary studies on hybrid pedagogical models. The detailed contents

of both reviews are provided in Appendix A, Figure 1, Table 1 and Table 2,
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and Figure 2, Table 4, Table 5, and Table 6. The results of the reviews
identified the advantages of SEM for student learning outcomes and the gaps

in the research.

Pedagogical models have garnered significant attention in physical education
(PE) research due to their proven ability to enhance student learning
outcomes across various domains, including substantial benefits to motor,
cognitive, social, and affective domains. The following are two major research
gaps identified in pedagogical models based on two reviews:

(a) Population Gap

It is worth noting that while a large body of research is concentrated
in countries like Spain, the United States, and the United Kingdom,
there is relatively less research on pedagogical models in physical

education in some Asian countries and regions, especially in China.

(b) Intervention Gap

Whether used alone or in combination with other teaching models,
SEM is the most researched topic, indicating its effectiveness as an

intervention (Zhang et al., 2024; Fernandez-Rio & Iglesias, 2024).

25 Effects of the Sport Education Model on Students' Physical
Fitness

To better understand the impact of SEM on students' physical fitness, the
researcher conducted a systematic review, including health-related physical
fitness and skill-related physical fitness. The title is The Effect of The Sport
Education Model on Sports Ability: A Critical Systematic Review, published in
Revista de Psicologia del Deporte (Journal of Sport Psychology) (Zhang et

al., 2023). A comprehensive search was conducted on websites such as
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PubMed, Web of Science, EBSCOhost (CENTRAL, SPORTDiscus), Scopus,
CNKI, and Google Scholar to select relevant literature. The literature chosen
focused on objective measurements of physical fithess following the
implementation of SEM. Based on the selection criteria, a total of twelve
studies were selected, four of which were related to physical fithess. Overall,
the research indicated that the SEM impacts students' physical fitness.
PRISMA diagrams, detailed search strategies, and publication details are
presented in the form of Figure 2, Table 4, and Table 5, respectively, in
Appendix B. This section focuses on the results of SEM's impact on students'
physical fitness in the context of teaching and highlights prominent gaps

relevant to current research.

The systematic review concluded that SEM significantly impacts students'
physical fitness development compared to Standard Teaching methods.
However, by using the PICOS principle to analyse the previous literature, it
can obtain the following gaps:

(a) Intervention Gap

The sources or basis of the arranged teaching content should be
introduced when setting up the curriculum using SEM. It also needs
to be determined whether the scheduled course content aligns with
the participants' skill levels. Therefore, the current research lacks a
systematic design for football courses in physical education colleges
based on the "Chinese Compulsory Education Physical Education
and Health Curriculum Standards (2022 Edition)."

Furthermore, a significant portion of the studies have class hours of
less than 18 lessons (Hastie et al., 2009; Nikravan et al., 2019; Chen,
2017; Segovia & Gutierrez, 2020), which contradicts the
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(b)

recommendations and requirements outlined in the "Chinese
Compulsory Education Physical Education and Health Curriculum
Standards (2022 Edition)", which advocate for setting up large-unit
teaching with more than 18 lessons, which is beneficial for students’

understanding of physical education knowledge systematically.

Additionally, some scholars propose that inappropriate intervention
frequency and duration may be one of the reasons for the need for
more significant improvement in students' physical fitness, leading to
lower reliability and persuasiveness of the results (Yin, 2019).
However, a review of the literature reveals that a significant portion of
the studies have low intervention frequencies (Wu, 2008; Chen, 2017;
Wahl-Alexander & Chomentowski, 2018; Nikravan et al., 2019) and
short intervention periods, such as four weeks (Hastie & Trost, 2002;
Pritchard et al., 2015; Ward et al., 2017) or five weeks (Hastie et al.,
2009c).

Previous studies only described the positive impact of SEM
intervention on students' physical fithess without incorporating
relevant theories (Hastie et al., 2009; Nikravan et al., 2019;
Wahl-Alexander et al., 2018; Zhang, 2020), which made it difficult to

explain how SEM improved students' physical fitness fully.

Outcome Gaps

There is a need to explore the effects of the SEM on a broader range
of physical fithess indicators, many studies now focus ONLY on skill
and limited physical fitness indicators, potentially overlooking other
key dimensions of students' physical development which is important

for thier growth.
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2.6 Effects of the Sport Education Model on Students' Learning
Attitude

To better understand the impact of SEM on student learning attitudes, the
researcher conducted a systematic review, including cognitive attitudes and
affective attitudes learning. The title is “The Effect of the Sport Education
Model in Physical Education on Student Learning Attitude: A Systematic
Review,” which BMC Public Health published (Zhang et al., 2024). To select
relevant literature, the researcher searched PubMed, Web of Science,
EBSCOhost (CENTRAL, SPORTDiscus), Scopus, Google Scholar, and other
websites. The chosen literature focused on objectively measuring student
learning attitudes after implementing SEM. According to the selection criteria,
a total of 13 articles were selected. Overall, the studies indicate that SEM can
promote students' learning attitudes. Appendix C provides the PRISMA
diagram, detailed search strategy, and publication details in Figure 3, Table 6,
and Table 7, respectively. This section focuses on the results of SEM's
impact on student learning attitudes in the teaching context and highlights

prominent gaps in current research.

The systematic review presents compelling evidence supporting the positive
impact of the SEM on students' attitudes toward physical education learning.
By using the PICOS principle to analyse the previous literature, it can obtain
the following gaps:

(a) Population Gap

Most of the literature included in this review predominantly focuses
on high school and college students, with limited findings for other

age groups. There is an urgent need for comprehensive research
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initiatives that prioritise investigating the impact of SEM on attitudes
toward physical education learning across diverse age groups,
especially junior high school students. This approach aims to foster a
more inclusive understanding of SEM's effectiveness. It ensures its
benefits are explored and validated across various educational
stages, laying a solid foundation for evidence-based instructional

practices in physical education.

(b) Intervention Gap

The study highlights the need for more thorough examinations of
model fidelity in specific investigations, raising concerns about the
reliability and validity of observed improvements reported in both
SEM and ST groups before and after the experiment. Future
research should prioritise rigorous fidelity checks to enhance the
credibility and interpretability of research findings when comparing
the effectiveness of different instructional models. Due to the
complexity of students' learning attitudes, there are differing views on

the definition of learning attitude.

However, previous studies have merely described the positive
impact of SEM intervention on students' learning attitudes without
incorporating relevant theories (Viciana et al., 2020; Luna et al., 2020;
Chu et al., 2022; Iserbyt et al., 2023) and lack explanations of the
dimensional components of students' learning attitudes. This makes
explaining how SEM comprehensively improves students' learning
attitudes difficult. Moreover, most studies during the intervention
process did not provide comprehensive and detailed information on
the frequency, intensity, time, and type of the intervention (Wallhead
& Ntoumanis, 2004; Spittle & Byrne, 2009; Perlman, 2010; Menickelli
& Hastie, 2014; Wallhead et al., 2014; Cuevas et al., 2016; Xu et al.,
2019), leading to doubts about the scientific validity and rationality of

previous intervention plans.
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2.7

(c) Comparison Gap

The systematic review revealed that 27 studies used a single
experimental group design without a control group (Zhang et al.,
2024). The included studies also often relied on quasi-experimental
or qualitative methods, needing more evidence from randomised
controlled trials (RCTs) (Zhang et al., 2024).

(d) Outcome Gap

Through the literature review, it is recognised that there are problems
in using tools for evaluating learning attitudes in previous studies,
and there needs to be scales or questionnaires developed based on
attitude theory to investigate students' learning attitudes in SEM
teaching intervention. Previous studies lacked scales based on
Attitude Theory to assess students' learning attitudes. Instead, they
used intrinsic motivation, intention to be physically active, enjoyment,
and fun to reflect learning attitudes. According to proponents of the
two-component attitude theory, Attitude Theory defines attitude as an
individual's emotional and cognitive (positive or negative) evaluation
of an attitude object. Therefore, using these indicators to reflect
students' learning attitudes may not accurately measure their
attitudes. Thus, using the SPEA scale, based on Attitude Theory as
the theoretical framework, is recommended to measure students'
attitudes. This approach would ensure that the evaluation of learning
attitudes is more comprehensive and theoretically grounded,
providing a clearer understanding of how SEM impacts students'

attitudes toward learning football.

Other Factors Influencing Learning Attitude and Physical
Fitness of Students

Many studies have investigated the factors that influence students' physical

fitness. The most critical factors that significantly affect students' physical
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fitness are family income (Suyati et al., 2022), time spent in physical activities
during and outside of school hours (Hajian-Tilaki et al., 2011), and growth and
nutritional status (Gokhale & Kirschner, 2003; Kail & Cavanaugh, 2007;

Elamin, 2005; Jeejeebhoy, 2000; Narayan & Khan, 2007).

271 Family Income

Family income is a critical factor influencing students’ participation in

physical education and sports activities. Research suggests that children
from higher-income families tend to have greater access to sports facilities,
professional coaching, and extracurricular physical activities, which can
contribute to better physical fithess and more positive attitudes toward sports
(Huang et al.,, 2023; Wang et al.,, 2022). Conversely, students from
lower-income backgrounds may face financial barriers that limit their
opportunities for sports participation, leading to lower engagement in physical

education (Chen et al., 2021).

In the context of SEM implementation, family income can influence students

)

ability to engage effectively in SEM-based physical education. Unlike

traditional teacher-centered approaches, SEM emphasizes student
autonomy, teamwork, and competition, often requiring students to take on
roles such as team captains, referees, or coaches (Bessa et al., 2021).
However, students from lower-income backgrounds may have fewer prior
experiences with organized sports or access to structured extracurricular
activities, which can impact their initial adaptation to the SEM framework

(Zhang et al., 2024).
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Recent studies have shown that students from lower-income families may
also have limited access to sports-related knowledge, equipment, and
support from their families, affecting their confidence and motivation to
participate in student-led activities (Li et al., 2023; Sun & Liu, 2022). This
suggests that when implementing SEM, additional support mechanisms, such
as structured guidance from teachers or peer mentoring programs, may be
necessary to ensure equitable participation across different socioeconomic
backgrounds. The family income of the students in this study can be queried

in the student file data.

2.7.2 Time Spent in Physical Activities during and Outside of School
Hours

Studies have shown that regular physical activity positively affects students'
physical development, physical fitness, and motor skills development (Active
Living Research, 2007; Lauer, 2008). However, failure to achieve 60 or more
minutes of moderate-to-vigorous intensity physical activity per day is a
significant proportion of school children (Trost & Loprinzi, 2008). It is a global
problem (Guthold, 2019). Studies have shown that students in China also
suffer from the same problem. From 2001 to 2016, the proportion of boys
aged 11-17 who lack physical activity was above 80%, while the proportion of
girls who lack physical activity was higher than that of boys (Guthold et al.,
2020). Wee (2008) conducted a study on the impact of physical activity on
students' physical health among middle school students in a school in
Malaysia. It improved students' participation in physical activity by enhancing

their awareness of physical education courses. After the four-week
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intervention, physical fitness tests (push-ups, sit-ups, sit-forward bends,
four-quadrant jumps, and 1500m endurance runs) were conducted. By
comparing the pre-test and post-test data, it is concluded that active

participation in sports can significantly improve students' physical fithess.

2.7.3 Growth and Nutritional Status

Body growth is usually the increase in body tissue mass from infancy to
adulthood, and the leading indicators include height, weight, body fat
percentage, and muscle mass. Some scholars have proposed that the most
significant bone and muscle fibre changes occur between 12 and 17 (Kail &
Cavanaugh, 2007). Therefore, BMI-for-age is often used to measure physical
growth. Yang et al. (2022) studied the relationship between physical fitness
index (PFIl) and BMI-for-age of middle school students and concluded that
BMI-for-age value was negatively correlated with exercise score, and then
proposed to reduce the incidence of overweight and obesity and improve

physical fithess by enhancing students' exercise enthusiasm.

Zhang and Xie (2022) analysed and compared the physical quality of young
football players with different BMI-for-age levels and concluded that abnormal
BMI-for-age values of male athletes would hurt the power, flexibility, speed,
and dexterity of lower limbs, while low BMI-for-age values would hurt the
upper limb pulling muscle group of male athletes. High BMI-for-age harms the
abdominal muscle endurance of female athletes. There was a positive
correlation between BMI-for-age and upper limb muscle strength and lower

limb explosive strength in male athletes and a negative correlation between
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BMI-for-age and aerobic endurance, speed, and dexterity. A negative
correlation exists between BMI-for-age and upper limb strength and
abdominal strength endurance quality in female athletes. In addition, a study
of trends in physical fithess indicators by growth and nutritional status from
1985 to 2014 revealed That overall physical fithess was 167% lower between
1995 and 2014. Also, except for sit-and-reach, the other fithess components
significantly declined from 1995 to 2014 (p<0.01), particularly forced vital
capacity and endurance running. In addition, there were significant
differences in physical fithess among students with different nutritional status.

(Dong et al., 2019).

2.8 Theoretical Framework

2.8.1 Introduction of Sport Education Model

The SEM comprises six core characteristics: seasons, affiliation, formal
competition, culminating event, record keeping, and festivity (Siedentop et al.,
2020) (See Figure 2.1). Collectively, these elements foster students' physical
fithess and improve their attitudes toward learning football.

(a) Season

A sports season requires an extended period that allows students to
develop skills, understand concepts, and build excitement through
progressively challenging activities. The sports season typically
consists of preseason, formal competition, and playoff. This structure
encourages a gradual upward progression, with fewer drills and
practices as the season continues and more emphasis on
competitive games (Siedentop et al., 2020), enabling students to
gradually increase physical activity intensity, which contributes to

cardiovascular fitness and muscular strength (Gomez-Marmol et al.,
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2021). Over time, students build self-confidence and resilience,
fostering a more positive learning attitude as they witness physical
and skill development (Zhang et al., 2024; Opstoel et al., 2020;
Bessa et al., 2019).

(b) Affiliation

(c)

Affiliation refers to forming fixed groups where students work
together as a team. Team cooperation is a vital feature of the Sport
Education Model, and every student is expected to develop a sense
of teamwork (Siedentop et al., 2020). During the teaching process,
physical education teachers can group students in various ways,
whether randomly or based on abilities. Group members collaborate
to practice techniques and strategies to help their team succeed
(Spittle & Byrne, 2009). Working as a team promotes accountability
and cooperation, which are essential for maintaining a positive
attitude towards learning football. Furthermore, as students engage
in collective physical activities, their physical fithess levels improve
through increased participation in varied group-based drills and
exercises (Zhang et al., 2023). Roles such as scorers, referees, or
team managers allow students to understand the sport more, further
developing cognitive learning outcomes and their attitude toward

teamwork and collaboration (Sun, 2018).

Formal Competition

Formal competition motivates students to engage fully in both
practice and gameplay. This competitive environment encourages
students to apply their learned skills and strategies in real-time
situations, which helps refine their physical abilities, particularly
agility, coordination, and stamina (Hastie et al., 2011; Spittle &
Byrne, 2009). Competitions also provide opportunities for
self-assessment, which can improve self-discipline and
perseverance. Students can measure their progress and effort
relative to their peers, positively impacting learning attitudes (Sun,
2013).
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(d) Culminating Event

(e)

(f)

The culminating event, often in the form of a final match, reinforces
student participation by creating a celebratory and meaningful
conclusion to the season. This final event maximises student
engagement, fostering a sense of accomplishment that enhances
motivation and enjoyment (Gao, 2020). From a physical perspective,
preparing for a culminating event encourages sustained physical
effort and participation throughout the season, leading to improved
fithess (Zhuo, 2021). By focusing on a tangible goal, students remain
motivated to participate, which positively influences their learning

attitudes toward the sport.

Keeping Records

Record-keeping provides students with clear evidence of their
progress, contributing to cognitive and physical development.
Regular performance tracking enables students to set goals and
monitor their improvements, which has been shown to enhance
intrinsic motivation (Spittle & Byrne, 2009). This element also
encourages students to reflect on their performance, promoting a
sense of accountability that improves their physical fithess and
learning attitudes (Sun, 2013). For example, students who see
measurable improvement in their physical abilities often develop a
more positive attitude toward ongoing participation in football (Cohen
et al., 2020).

Festivity

Festivity celebrates student achievements and the social aspects of
learning through sports. Acknowledging students' efforts and
improvements in a public setting, such as award ceremonies or
celebrations, the SEM curriculum promotes positive reinforcement,
closely linked to improved learning attitudes (Sun, 2018). Celebratory
events create a sense of belonging and accomplishment, motivating
students to continue physical training and contribute to team

success. This sense of festivity fosters enjoyment and excitement
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around the sport, which ultimately enhances both the physical and

affective learning outcomes (Spittle & Byrne, 2009).

In conclusion, the six core characteristics of the SEM work
synergistically to create a positive learning environment, making it a
potentially effective method for improving students' physical fithess

and learning attitudes.

Season Affiliation Formal Competition || Culminating Event || Record Keeping | | Festivity

l l l )
l

Sport Education Model
(Dary Siedentop, 1993)

Figure 2.1 : The Characteristics of the Sport Education Model
(Source: Dary Siedentop, 1993)

2.8.2 Embodied Cognitive Theory

Unifying investigators of embodied cognition is the idea that the body or the
body’s interactions with the environment constitute or contribute to cognition
in ways that require a new framework for its investigation, emphasising the
importance of the subject's body in cognitive ability (Shapiro, 2019), its role is
to explain the causal relationship between brain, body, and environment,
namely: The framework of embodied cognition allows for a more direct causal
link between the actor's life experience and the cooperative dynamics of the
brain, body, and environment (Wilson & Golonka, 2013) (See Figure 2.2).
Cognition is physically interactive, embedded in physical contexts, and

manifested in physical bodies.
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From the perspective that phenomenologists favour, however, all cognition is
embodied, interactive, and embedded in dynamically changing environments
(Shapiro, 2019). The concept of an organism understanding its environment
depends on the nature of its body, so different embodied organisms
appreciate their environment in various ways. When the agent integrates into
an appropriately designed physical or social environment, the cognitive "load"
required for the task can be reduced. For example, Martin and Schwartz
(2005) found that when children were allowed to manipulate a pie chart, they
were more successful at calculating a quarter of an eight than when they only
watched the pie chart. The cognitive load required to sail a large naval ship is
beyond the capabilities of any one person but can be divided among many
specialists, each with their own specific task (Hutchins 1996). It is easier to
search for a particular title by alphabetising the books on the shelf than by
simply placing them randomly on the shelf. In all these cases, individuals'
cognitive abilities are enhanced when they have the opportunity to interact

with features of an appropriately organised physical or social environment.

Embodied Cognitive Theory provides a robust framework for explaining how
SEM may promote students' physical fitness and learning attitudes. SEM
combines students' physical actions, social interactions, and environmental
factors in a real-world, contextualised learning environment, aligning closely
with the emphasis of embodied cognition on the interaction between physical
abilities and the environment (Shapiro, 2019). In SEM programs, students

enhance their physical fitness through actual football skills training and
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establish cognitive engagement and positive learning attitudes through

physical interactions in team collaboration and competitive settings.

Embodied cognition theory suggests that students, through embodied
activities and interaction with natural environments, increase their motivation
to learn, thereby improving learning outcomes (Wilson & Golonka, 2013). For
instance, students participating in simulated games and practices in authentic
sports environments can enhance their physical fitness and foster a more
positive attitude toward learning football by integrating body and environment.
Thus, the real-world environment provided by SEM helps students translate
theoretical learning into practical skills, enhancing their interest and
confidence in sports (Shapiro, 2019). These factors collectively contribute to
improvements in physical fithess and learning attitudes, providing a
theoretical explanation of how SEM may promote students' physical fitness

and learning attitudes from the perspective of Embodied Cognitive Theory.

In SEM, students engage in authentic sports scenarios where they take on
roles such as players, referees, or coaches, requiring them to make real-time
decisions based on their physical engagement. These experiences align with
Embodied Cognition Theory's principle of sensorimotor integration, where
learning is enhanced through active, embodied participation rather than

passive knowledge acquisition (Beilock, 2015).

For example, in a football-based SEM curriculum, students do not merely

memorize tactical strategies but physically enact them in competitive game
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settings, reinforcing decision-making and problem-solving through real-time
embodied experiences. This dynamic interaction between movement,
cognition, and environment fosters deeper learning, making SEM an effective
approach to enhancing both physical fithess and cognitive engagement in

sports education (Rudd et al., 2021).

Figure 2.2 : Embodied Cognitive Theory (Source: Francisco et al., 1991)

2.8.3 Attitude Theory

In the past few decades, there have been various definitions of attitudes.
Some scholars believe that attitudes are structures people form based on
existing information (Schwarz & Bohner, 2001), while others propose that
attitudes can be considered a stable internal tendency (Allport, 1935).
Attitudes have also been conceptualised in terms of the number of constituent
components. The first perspective is the single-component view, which
regards attitude as a singular structural concept, typically focusing on the
emotional response to the object of the attitude (Fazio & Zanna, 1981; Insko

& Schopler, 1972; Ajzen & Fishbein, 2005). However, some scholars argue
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that using only "emotion" to define attitude limits its scope (Subramaniam &

Silverman, 2000).

The second perspective is the two-component view, which emphasises the
cognitive and emotional evaluation of the object of attitude (Bagozzi &
Burnkrant, 1979; Gonzalez, 1992; Mohsin, 1990; Oppenheim, 1992). Bagozzi
& Burnkrant (1979) compared the validity of a one-component attitude model
with a two-component conceptualisation, concluding that attitude is a
complex construct that should include both cognitive and affective

dimensions (See Figure 2.3).

The third perspective is the three-component view, which includes not only
cognitive and emotional evaluation but also motivation and behavioural
tendencies toward the attitude object (Hilgard, 1980; Reddy & LaBarbera,
1985; Triandis, 1971; Krech et al., 1962). However, some researchers
(McGuire, 1989; Seeman, 1993) questioned this three-dimensional notion,
finding that the attitude measure explained only about 10% of the variation in
behaviour. Studies showing higher correlations focus on attitudes and
behavioural intentions rather than actual behaviour (McGuire, 1989). This
paper adopts the two-component view proposed by Rosenberg in 1960,
which posits that attitudes consist of an affective component (positive or
negative feelings about the problem) and a cognitive component (beliefs or

thoughts about the issue) (Rosenberg, 1960).
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Attitude Theory suggests that students' engagement in physical education is
shaped by their cognitive beliefs and emotional responses (Eagly & Chaiken,
1993). This theory is particularly relevant in SEM-based interventions, where
student attitudes toward participation, teamwork, and self-improvement

influence their overall learning experiences.

In SEM, students develop cognitive learning attitudes by engaging in strategic
decision-making, rule comprehension, and self-assessment. For instance, a
student serving as a team captain must analyze game tactics, organize team
strategies, and make leadership decisions, reinforcing higher-order cognitive

skills within the physical education setting (Perlman, 2012).

The affective learning attitude in SEM is strengthened through positive
emotional experiences, social interaction, and a sense of accomplishment.
Unlike traditional physical education models that may induce anxiety due to
performance-based grading, SEM fosters a supportive team environment
where students experience enjoyment, motivation, and confidence
(Fernandez-Rio & Cecchini, 2016). For example, when students celebrate a
successful team strategy in a football match, their emotional attachment to
the learning process is reinforced, leading to greater motivation for continued

participation.

By integrating Embodied Cognition Theory and Attitude Theory, this study

highlights how SEM-based physical education enhances both cognitive
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engagement and positive learning attitudes, offering a comprehensive

approach to student development in junior high school settings.

Attitude Theory

(Rosenberg, 1960)

f \

Cognitive Affective

Figure 2.3 : Attitude Theory (Source: Rosenberg, 1960)

2.9 Theoretical Framework Establishment

Numerous researchers have affirmed that the gaming-centred teaching
model provides students a more engaging learning environment (Siedentop
et al., 2011; Harvey & Jarrett, 2014). Within this framework, the SEM,
characterised by its six features (season, affiliation, formal competition,
culminating event, record keeping, festivity), offers students rich learning

experiences (Siedentop, 2011; Bessa et al., 2019).

Embodied cognition emphasises the significant causal relationship between
the environment, body, and mind (Wilson & Golonka, 2013). By altering the
external learning environment to impact bodily activities, learners' internal

cognitive processes are influenced (Chiel & Beer, 1997).

Attitude theory can be regarded as an individual's stable internal

psychological predisposition towards objects (Allport, 1935). |Its
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dual-component view emphasises that attitudes comprise cognitive and
affective evaluations (Bagozzi & Burnkrant, 1979; Mohsin, 1990; Zajonc &

Markus, 1982).

Therefore, the theoretical framework of this study is established as follows:
SEM offers enriched learning contexts and environmental experiences,
facilitating bodily activities in students and consequently influencing their
cognitive and affective processes. Through SEM, Embodied Cognitive and
Attitude Theory elements are integrated to formulate a teaching program, and
a balanced teaching intervention plan is established based on the FITT
(frequency, intensity, time, and type) principle (Demers, 2015). This
intervention impacts students' learning performance (learning attitude and
physical fitness) (Chen & Gu, 2018). The learning attitude indicators are
divided into cognitive and affective categories based on attitude theory.
Additionally, research has shown that changes in bodily activities affect
physical fitness (Ward et al., 2017), which is also a significant educational
objective in teaching implementation (Carriedo et al., 2020). Hence, this study
considers it a vital measurement indicator (See Figure 2.4 - Theoretical

Framework).
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Figure 2.4 : Theoretical Framework

210 Conceptual Framework

In this study, SEM is the independent variable. The dependent variables are
learning attitude (cognitive and affective) and physical fithess (cardiovascular
fitness, flexibility, agility, upper body strength, lower body explosiveness,
speed). Figure 2.5 illustrates the conceptual framework of this experimental
study. It briefly overviews the SEM intervention treatment, while the control
group received ST without additional intervention. Both groups underwent 36

sessions lasting 40 minutes each, three times a week, for 12 weeks.

2.10.1 Introduction to the FITT Principle

The FITT principle is a guideline to help individuals structure their physical
activity programs for optimal health and fitness outcomes. FITT stands for

Frequency, Intensity, Time, and Type, the four key variables that can be
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adjusted to create an effective exercise routine. This principle is widely
applied in general fithess and sports training programs, offering a flexible yet
systematic approach to enhancing physical performance and health-related

fithess.

Frequency refers to how often physical activity is performed. In physical
fitness, this usually means the number of weekly exercise sessions.
Depending on individual fitness goals and levels, frequency can vary. For
instance, cardiovascular training might be recommended 3 to 5 times a week,

while strength training might be advised 2 to 3 times a week (Jakicic, 2019).

Intensity describes how hard a person works during physical activity. Intensity
can be measured in various ways, such as heart rate, perceived exertion, or
specific performance targets (e.g., lifting a certain weight or running at a
particular pace). It is crucial to balance intensity to ensure that exercise is
challenging but not overwhelming, as excessive intensity can lead to injury or

burnout (Mann et al., 2013).

Time refers to the duration of each exercise session. For general health, it is
often recommended that individuals engage in at least 30 minutes of
moderate-intensity exercise most days of the week. However, the time may
need to be adjusted for more specific goals. For example, endurance athletes
might need to train for more extended periods. In contrast, high-intensity
interval training (HIIT) sessions may be shorter in duration but higher in effort

(Karlsen et al., 2017).
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The type of exercise indicates the kind performed, such as aerobic (running,
swimming), anaerobic (weightlifting), or flexibility training (yoga). The type of
exercise should align with the individual’s goals. For example, a person
aiming to improve cardiovascular health would benefit from aerobic
exercises, while someone focusing on muscle strength should incorporate

resistance training (Wibisana & Royana, 2023).

The FITT principle allows individualised exercise programs adaptable to
changing fitness levels and goals by manipulating these four variables. It is a
fundamental concept in exercise science and is often applied in physical

education, personal training, and sports performance enhancement.

2.10.2 Physical Fitness

Physical fitness is a multifaceted ability measured by various factors, often
assessed through five health-related and six skill-related indicators in sports.
Good physical fitness generally reflects an individual’'s ability to work
effectively, enjoy leisure time, maintain health, resist hypo-motor diseases,
and respond well to emergencies. Health-related physical fitness includes
body composition, cardiovascular fitness, flexibility, muscular endurance, and
strength (Corbin & Lindsey, 1997). Body composition refers to the relative
percentage of muscle, fat, bone, and other tissues in the body, with a
moderate body fat percentage being optimal for health. Cardiovascular
fithess pertains to the efficiency of the heart, blood vessels, and respiratory
system in delivering nutrients and oxygen to muscles during sustained

activity. Flexibility refers to the range of motion in joints, muscular endurance
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relates to a muscle’s ability to perform repetitive actions without fatigue, and

strength reflects the muscle’s capacity to exert force or lift heavy objects.

Skill-related physical fitness, closely associated with athletic performance,
comprises agility, balance, coordination, power, reaction time, and speed.
Agility is the ability to change body movement direction quickly and
accurately, which is advantageous in skiing and gymnastics. Balance refers
to maintaining stability while still or moving, which is essential for activities
such as unicycling or balance beam performances. Coordination involves
using sensory input from different body parts to execute motor tasks smoothly
and accurately, such as in fancy rope jumping or basketball. Power is the
ability to convert energy into force quickly, as seen in throwing or weightlifting.
Reaction time is the interval between a stimulus and the initiation of a
response, which is crucial in sports like sprinting. At the same time, speed

reflects the capacity to act rapidly over a short period, as required in races.

After reviewing gaps in previous research using the PICO principle, this study
selected the following physical fitness indicators: cardiovascular fitness,
flexibility, coordination, and balance. These indicators are relevant to the
study’s goal of assessing the impact of the SEM on students’ physical fitness

outcomes.

2.10.3 PE Learning Attitude

Proponents of the two-factor model argue that attitudes include cognitive and

emotional aspects and have long been considered valid and reliable
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(Silverman, 2017). The affective component measures the degree of
emotional attraction or feeling toward an attitude object, and the cognitive
component accounts for the beliefs about the characteristics of the attitude
object (Gonzalez, 1992). Some scholars set “usefulness” as the main
component of the cognitive dimension in the score verification of students’
assessment tools for physical education attitude, such as usefulness teacher
(UT), usefulness curriculum (UC), and usefulness peer (UP). Set “enjoyment”
as the main component of the emotional dimension, such as enjoyment
teacher (ET), enjoyment curriculum (EC), and enjoyment peer (EP).
Reliability and validity analyses supported the two-component view of
attitudes. The scores of the enjoyment and usefulness factors showed good
psychometric properties in reliability and validity (Subramaniam & Silverman,
2000). Some scholars also refer to “satisfaction” and “comfort” as emotional
dimensions and believe that “satisfaction” is a general emotion, and “comfort”
is a specific emotion, such as relaxation or anxiety related to PE. The
students’ perception of PE teachers was set as a cognitive dimension. And
the scale has excellent psychometric properties (Orli¢ et al., 2017). Student
Attitudes Towards Physical Education Scale -The SPEA scale was developed
by Subramaniam and Silverman in 2000 and is considered one of the most
thorough, empirically based, and contemporary valid instruments

(Subramaniam & Silverman, 2000).
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CHAPTER 3

METHODOLOGY

3.1 Introduction

This chapter describes the detailed curriculum implementation steps and
research design adopted to examine the effects of SEM in physical education
on Chinese junior high school students’ physical fithess and learning
attitudes. In addition, the related issues involved in data collection and coarse
processing are discussed: the sampling process, study site, equipment and
instrumentation, reliability, data collection procedures, and the methods and

purposes of data analysis.

3.2 Research Design

This study is a pre-test and post-test true experimental design consisting of a
control group and an intervention group: the control group (ST) and the
experimental group (SEM). This study's independent variable (I1V) is the
football's SEM curriculum, which was implemented as an intervention in the
experimental group. The dependent variables (DV) are the physical fitness
components, including body composition, flexibility, agility, speed, upper body
strength, lower body strength, cardiorespiratory endurance, and the students'
learning attitudes towards football. These variables were measured to
determine the impact of the SEM intervention on physical performance and
cognitive/affective dimensions of learning attitudes. The specific experimental

process is shown in the figure below:
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Figure 3.1 : Research Flow

3.3 Study Location

Population Distribution: Hebei Province is one of the most populous
provinces in China, with a diverse mix of urban and rural areas. This diversity
in population distribution allows for a broad selection of research subjects,
representing different regions and demographics, thereby enhancing the

study's representativeness.
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Geographic Location: Hebei Province is located in northern China, with
distinct climate and geographical characteristics compared to other regions.
These geographical differences may influence students' physical fitness
levels and learning attitudes. Hence, choosing Hebei Province as the

research location helps to ensure the study results' generalisability.

Educational Resources: Hebei Province boasts abundant educational
resources, including school facilities and teaching staff. Disparities in these
resources may affect the quality of physical education curriculum and learning
outcomes. Therefore, conducting the study in Hebei Province allows for a
better understanding of the impact of physical education curriculum

interventions on students.

Cultural Background: Hebei Province has a rich history, and cultural heritage
could influence students' participation in sports and attitudes towards
learning. By studying students in Hebei Province, we can gain insights into
how cultural factors impact the effectiveness of physical education curriculum

interventions.

In summary, the selection of Hebei Province as the research location is based
on considerations of population distribution, geographic location, educational
resources, and cultural background, ensuring the representativeness and

generalizability of the study results.
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34 Population and Sampling Method

Clarifying the target population, sample size calculation, selection criteria,
and sampling method are essential to ensuring this study's experimental

effect.

3.41 Target Population

Identify the experimental educational setting: Educational experimentation is
typically conducted within the framework of school curricula, considering the
pragmatic aspects of experiment execution and the desire for results that
closely align with authentic pedagogical contexts. The study focuses on
students aged approximately 13 to 15 attending junior high schools in various

urban and rural areas of Hebei Province.

3.4.2 Sampling Size Calculation

In order to reflect the gender diversity inherent in mixed-class instructional
settings within Chinese schools, thoughtful consideration of male and female
student participation is imperative. The sample size was determined using the
G* power 3.1.9.7 analytical method outlined by Faul et al. (2009) to ensure

robust statistical power (See Figure 3.2).

Before calculating the sample size, the effect size of our intervention was
based on the SE teaching intervention study conducted in previous studies

(Wahl-Alexander & Chomentowski, 2018; Nikravan et al., 2019; Ma, 2012;
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Pritchard et al., 2015) calculated (Table 3.1). Based on these results, the

minimum effect size of Power (f=0.19) was calculated (Ma, 2012).

Table 3.1 : Effect Size Calculation for Research Variables (Mean and SD)

Variables Baseline Post-test Effect Size (f) Reference
Cardiovascular 53.83 86.96 0.60 Wahl-Alexander &
fitness (19.58) (24.64) Chomentowski (2018)
Flexibility 38.17 4217 0.47 Nikravan et al. (2019)
(4.10) (3.40)
Agility 10.87 10.26 0.36 Nikravan et al. (2019)
(0.91) (0.63)
Upper body 8.39 9.88 0.19 Ma (2012)
strength (4.04) (3.81)
Lower body 32.9 37.9 0.22 Nikravan et al. (2019)
explosiveness (11.4) (10.8)
Speed 7.52 712 0.50 Nikravan et al. (2019)
(0.35) (0.34)
Cognitive 15.03 19.34 0.40 Pritchard et al. (2015)
(4.67) (4.95)
Affective 22.26 26.48 0.46 Luna et al. (2020)

(5.00) (2.93)

Since the study consisted of six sets of repeated measurements (twice), the
F-test - ANOVA was used. Considering type error | (a)=0.05, power (1-B)
=0.80, two measurements, and two groups, the sample size was calculated
using repeated measurements with interplay. The following is a sample size
calculation based on G*Power, with each group having a sample size of n=

(48/2) = 24.
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Input Parameters Qutput Parameters

Determine = Effect size f 0.19 Noncentrality parameter A 10.3968000

ol err prob 0.05 Critical F 3.0954328

Power (1-p err prob) 0.80 Numerator df 2.0000000

Number of groups 2 Denominator df 92.0000000

Number of measurements 3 Total sample size 48

Corr among rep measures 0.3 Actual power 0.8179267
Nonsphericity correction € 1

F tests - ANOVA: Repeated measures, within-between interaction

Number of groups = 2, Number of measurements = 3, Corr among rep measures = 0.5,
Nonsphericity correction € = 1, o err prob = 0.05, Effect size f = 0.19

Total sample size
-y E Y u (%] [=3]
[=] w (=] (V)] [=]
] 1 1 1 1

wa
L
1
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(=1
1

0.6 0.65 0.7 0.75 0.8 0.85 0.9 0.95
Power (1-p err proh)

Figure 3.2 : Sample Size Calculation Based on the Repeated Measure
within-between Interaction

This study is a cluster-randomised controlled trial. Donner et al. (1981)
suggested that to achieve the desired statistical performance under Cluster
Randomized Controlled Trial (CRCT), the individual randomisation assumed
by the designed sample size may be amplified by the Design Effect (DE)
(Donner et al., 1981). A priori, a sample size requirement of n=48 for the total

sample size and n=48/2=24 for each group was determined (G*Power
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3.1.9.7). p (ICC) values in human studies range from 0.01 to 0.02 (Murray et

al., 1994; Murray & Short, 1995; Murray and Short, 1996).

The following equations were provided to calculate the sample size:

Equation 1:

DE=1+p(m-1)

Equation 2:

ESS = DE * mk

Where m=number of subjects in a cluster, k-number of clusters, mk=total
number of participants in a clustered study, ESS=effective sample size,
DE=design effect, and p=intra cluster correlation coefficient (ICC) (Killip et al.,

2004b). Thus, in this study, the total adequate sample size:

ESS=[1+0.01*(24-1)]*24*2=60

Considering the 20% probability of invalid subjects or dropouts (Smedegaard,

2016; Cramer, 2015), the number must be at least 72. Since the study was

62



divided into two groups, the sample size was 72 participants, with n =36 per

group.

343 Criteria for Sampling

Inclusion criteria: Participants must be enrolled in junior high school, including
male and female students. They must be in good health and capable of
engaging in regular physical education activities. All participants and their
parents have provided written informed consent for their involvement in the

study.

Exclusion criteria: Participants failing to complete all tests due to
attendance-related issues (25%) (Albaladejo-Saura et al., 2020) or illness

during experimental teaching or testing will be excluded.

344 Sampling Method

In this study, 98 students volunteered and were screened from two schools,
49 in each, covering grades 7-9, with very similar numbers of students in
each grade. Three participants needed to meet the inclusion criteria
(screening failure). Five participants were excluded due to schedule conflicts
or guardian objections, and two were excluded due to non-payment of
campus accident insurance (see Figure 3.3). At this time, the number of
students enrolled in each school was 44 and assigned to the SEM group
(n=44) or ST group (n=44), and written informed consent was obtained from
the participants (signed by both the participants and their parents or

guardians). Two students in the SEM and ST groups were lost to follow-up
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during the experiment. The main reasons included that the students could not
complete the course for their reasons, and they needed rest to transfer to
other schools and get pneumonia. The total dropout rate was 4.55%. In the
end, the SEM and ST groups had 42 participants each, no students had an
absenteeism rate of more than 25%, and all students completed all the test

content and were ready for the final analysis.

Assessed for eligibility (n = 98)
(School A = 49; School B = 49)

Excluded (n=10; School A =5, School B = 5)

+ Not meeting inclusion criteria (n = 3) (School A)
+ Declined to participate (n = 5) (School B)

+ Other reasons (n = 2) (School A)

| Randomised School A & School B |

v
\ | Allocation JII N

Allocated to SEM group (n = 44) b - Allocated to ST group (n = 44)
* Received allocated intervention (n = 44) + Received allocated intervention (n = 44)
+ Did not receive allocated intervention (n = 0) = Did not receive allocated intervention (n = 0)
Follow-Up A2
» Lost to follow-up (unable to complete the « J. Lost to follow-up (unable to complete the
learning) (n = 1) learning) (n = 1)
+ Discontinued intervention (Transfer to « Discontinued intervention (pneumonia) (n = 1)
another schoal) (n = 1)
v Analysis J N
hS . =
+ Analysed (n = 42) | Analysed (n=42)
« Excluded from analysis (n = 0) - Excluded from analysis (n = 0)

Figure 3.3 : Participants' Flow Diagram
(Source: Moher et al., 2012)

3.5 Instruments

The present study employed three distinct instruments for the measurement
of control variables, covariates, and dependent variables: (i)
Socio-demographic Information, (ii) Physical Activity Questionnaire for
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Adolescents (PAQ-A), and (iii) Students’ Attitudes Toward Physical Education

Scale (SPEA).

3.51 Socio-demographic Information

The tool for gathering socio-demographic information is derived from
Anderson's Sport Activity Behaviour Model, which principally encompasses
several key elements: individual characteristics, including socio-economic
background, cultural attributes, gender, age, health status, among others,
which influence individuals' interests and levels of engagement in sports
activities; decisions regarding sports activity participation, where individuals,
based on their own characteristics and environmental conditions, decide
whether to engage in sports activities, with these decisions potentially
influenced by factors such as time, money, and resources; ecological factors,
including the social and cultural environment, family environment, community
facilities, schools, and workplaces, which affect the accessibility and
feasibility of sports activities for individuals; and individuals' sports activity
participation behaviours, which entail the actual engagement in sports
activities, encompassing frequency, type, duration, etc. (Alkhawaldeh et al.,
2023). Pilot studies assessed reliability, while validity was evaluated based

on expert recommendations before application.

3.5.2 Physical Activity Questionnaire for Adolescents (PAQ-A)

The current study utilised the Physical Activity Questionnaire for Adolescents
(PAO-A), developed by Li Xin et al., to assess the physical activity levels of

school students. This instrument is suitable for self-administered and
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retrospective survey questionnaires for children and adolescents aged 7-18.
The questionnaire consists of nine items. The first item (Q1) primarily
evaluates adolescents' moderate to vigorous physical activity (MVPA) over
the past week. Item two inquires about adolescents' activity levels during
physical education classes; items 3-6, respectively, ask about the number or
frequency of days or times students engage in active physical exercise during
lunch break, after school in the afternoon, evenings, and weekends. Item
seven requires adolescents to provide a rough summary of their
extracurricular activities over the past seven days, while item 8 entails

self-assessment of daily physical activity over the past week.

Additionally, the questionnaire includes item 9, which asks respondents
whether any particular circumstances affected their regular participation in
physical activities over the past seven days. Each item comprises five
options, with scores ranging from 1 to 5 based on the overall activity level
from low to high. The total score is the average score of the first eight items,
with higher scores indicating higher physical activity levels. Classification
criteria based on PAO scores are outlined in Table 3.2. Details for the

Chinese versions are shown in Appendix D.

Table 3.2 : Physical Level Division

Levels Score
Low-intensity activity level <2
Moderate-intensity activity level 2-3
High-intensity activity level >3
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3.5.3 Students’ Attitudes toward Physical Education Scale (SPEA)

SPEA (English version) has a total of 20 items, and its measurement purpose
is to evaluate students' affective and cognitive of physical education
(Subramaniam & Silverman, 2000). Affective and cognitive were labelled
enjoyment and usefulness, respectively. Both enjoyment and usefulness
were assessed for the two sub-domains of PE teachers and curriculum. A
5-point Likert scale ranging from "strongly disagree" to "strongly agree" (1 - 5)
was used, with a possible total score of 100 for overall attitudes. The positive
attitude increased with the increase in the score. Scholars verified the tool to
be consistent with the validity and reliability of psychometric evidence
(Subramaniam & Silverman, 2000). The scale has been translated into
multiple versions, including Chinese (Hu et al., 2014). This study used the
Chinese version because the participants were Chinese students. Details for
the English and Chinese versions are shown in Appendix E (see Appendix E

for Permission).

3.54 Assessment and Method for Physical Fitness

Promoting students' physical development has gradually become the primary
goal of any physical education curriculum (Kamil et al., 2012). However, it can
be challenging to assess physical fithess with a single test item (Miller, 2006).
The current study usually assessed health status through a series of tests.
Chinese Football Association and the China Institute of Sport Science jointly
issued the Youth Football Ability Test Guidance Manual in March 2021 as this

study's physical fitness assessment method. This assessment measures six

67



aspects of physical fitness: flexibility (Sit- and- Reach test), agility (Arrowhead
Agility test), speed (30-meter Sprint test), muscle endurance (Sit-up test),

lower body explosive power (Standing Long Jump test), and cardiovascular
fitness (YOYO test, using the IR1 standard for ages 13-15). The list of specific
test items is shown in Table 3.3. The test methods and instruments of the
project are shown in Appendix F. These instruments have good reliability and

validity, as indicated by the literature.

Table 3.3 : Physical Fithess Assessment Iltems and Methods

Variable Sub-type Testing methods Cl1 95%/
Reliability
Body composition BMI-for-age 0.995
(Ozdemir, 2023)
Foysioal Flexibility Sit and reach 0.970
(Aboshkair, 2012)
Agility Arrowhead Agility test 0.995
(Chalil et al., 2018)
Speed 30-meter Sprint 0.710
(Wisloff et al., 2004)
Upper body strength Pull-up 0.980
(Aboshkair, 2012)
Lower body explosiveness Vertical Jump 0.940
(Keiner, 2022)
Cardiovascular fitness Yo-Yo test (IR1) 0.998

(Bangsbo et al., 2008)

3.6 Validation of Questionnaires

The three questionnaires included PAQ-A, Socio-demographic information,

and SPEA.
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3.6.1 Validity of the Questionnaire

3.6.1.1 \Validity of PAQ-A

The Chinese version of the PAQ-A utilised by the researchers was translated
and improved by Doctor Li Xin's team from the Department of Sports
Rehabilitation at Beijing Sport University based on the English version of the
PAQ-A questionnaire. Internal consistency reliability of the questionnaire was
assessed using Cronbach's alpha coefficient, while test-retest reliability and
criterion validity were examined using Spearman rank correlation. The study
demonstrated acceptable reliability and validity. Within a specific range, the
Chinese version of the PAQ-A questionnaire is suitable for monitoring
physical activity among Chinese adolescent samples and has been widely
used by researchers in China (Li et al., 2015; Cao et al., 2018; Cai, 2023; Su

et al., 2023).

3.6.1.2 Validity of Socio-demographic Information

Six professionals familiar with the terminology used (i.e., experts in sports)
were invited to serve as panel members (details are provided in Table 3.4).
The ltem-Content Validity Index (I-CVI) analysis indicated that all items
achieved acceptable levels of content validity within the range of relevance
features (1-CVI=0.833-1.000, Kappa=0.816-1.000). Clarity of all items also
reached acceptable levels (1-CVI=0.833-1.000, Kappa=0.816-1.000).
Therefore, these variables demonstrate high content validity (For details

about the questionnaire content and results, see Appendix G).
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Table 3.4 : Personal Details of Questionnaire Experts

Organization Title & Degree Area for Research
* Yuncheng University Associate Professor Exercise Physiology
» Shangqiu Normal College Associate Professor Physical Education
* Yuncheng University Associate Professor Physical Education
« Jiangsu Normal University Doctor of Philosophy Exercise Physiology
* Yancheng Normal University Associate Professor Physical Education
» Yuncheng University Associate Professor Physical Education

3.6.1.3 Validity of SPEA

The Chinese version of the Students' Attitudes Toward Physical Education
(SPEA) Scale was employed in this study, which Ho and his team translated
(reference). Hu and his team were from the Laboratory of Sports
Epidemiology at the Graduate School of Sport Sciences, Waseda University.
The translation was based on the original scale developed by Dr.
Subramaniam and Dr. Silverman in 2000 (Subramaniam & Silverman, 2000).
The scale has been found to possess good reliability and validity (Cronbach's
alpha = 0.90, ICC = 0.94). Additionally, it targets junior high school students,
similar to the participants in this study (Hu et al., 2014) (see Appendix G for

details).

3.6.2 Content of Validity of Physical Fitness Test

Content validity, about the robustness of score interpretation of a tool, refers
to the extent to which these scores measure the content they purport to
measure. Statistical analysis of the content validity of the developed

instrument was conducted using the Item Content Validity Index (I-CVI).
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Kappa correction coefficients were determined to assess the consistency
between I-CVI and its correlation (Polit et al., 2006). Developers of scales
typically consider 0.78 as the acceptable lower limit for I-CVI (Vadlin et al.,
2015). A minimum value of 0.40 for Kappa is deemed sufficient for
consistency (McHugh, 2012). Six professionals familiar with the terminology
(i.e., experts in sports) (see Table 3.5) were invited to serve as panel
members. Analysis of I-CVI indicated that the content validity of all items fell
within an acceptable range, demonstrating relevance features
(I-CVI=0.833-1.000 and Kappa=0.816-1.000). Therefore, these variables

exhibit high content validity. (see Appendix G for details)

Table 3.5 : Personal Details of Questionnaire Experts

Organization Title & Degree Area for Research

* Hunan Normal University Professor Exercise Training and
Conditions

» Huzhou College Associate Professor Strength and Conditioning
Training

» Huzhou College Associate Professor Strength and Conditioning
Training

* Yancheng Institute of Associate Professor Exercise Physiology

Technology

» Zhejiang Yuexiu University ~Associate Professor Strength and Conditioning
Training

» Huzhou Normal College Associate Professor Strength and Conditioning
Training

3.7 Intervention

The intervention plan is developed based on guidelines from the American
College of Sports Medicine (ACSM), the 2022 version of the National

Standards for Physical Education and Health Curriculum, Level Four Football
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Teaching Content, and previous research. Additionally, the intervention plan
was reviewed and validated by six experts. The first step involved applying
the FITT principles recommended by ACSM for adolescents (Frequency,
Intensity, Time, and Type). The second step included training program types,
comprising SEM and ST. The final component focused on intervention

efficacy.

3.71 Developing the Intervention Program

The American College of Sports Medicine (ACSM) recommends that
adolescents adhere to the FITT principles during exercise and provide

progressive principles for adolescents.

"F" stands for weekly training frequency, set to three times per week in this
study, which is a standard exercise frequency but has been rarely applied in
SEM teaching research (Ludin, 2013; Wallhead et al., 2014; Trist et al., 2014;
Guijarro et al., 2020). Therefore, a frequency of three times per week was

adopted.

"I' represents training intensity. In physical education for adolescents,
activities should start from low to moderate intensity and gradually increase to
high intensity. Generally, students are advised to engage in activities within
50% to 85% of their maximum heart rate to achieve optimal health and fithess
benefits (Stratton, 1996). Hence, this study utilised an intensity of 50% to
85% of maximum heart rate. As the teaching progresses, the intensity of

exercise continues to rise.
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"T" stands for "duration of intervention". Each session in this study lasted for
40 minutes. This duration was determined based on the fixed class length set
by the government and schools at the experimental site. Therefore, the
intervention duration for both the experimental and control groups was the
same. A total of 12 weeks is a standard total duration in teaching and training
interventions (Bai et al., 2023; Li et al., 2023; Petrusi¢ et al., 2022), and
combined with the intervention frequency of three times per week, totalling 36
intervention sessions, this meets the recommended intervention length by
Sidentop et al. (Sidentop et al.,1991). Thus, this study adopted a 12-week

intervention.

"T" represents the type of exercise used in this study: SEM.

3.7.2 Intervention Teaching Program

The intervention lasted 12 weeks, consisting of 36 football training sessions
(three sessions per week, each lasting 40 minutes). This duration was chosen
based on previous research demonstrating that 6 to 12 weeks is sufficient to
observe significant improvements in physical fitness and learning attitudes
among adolescents participating in structured physical activity programs
(Lubans et al., 2012; Hastie & Casey, 2014). Several studies have indicated
that interventions shorter than 6 weeks may not provide sufficient time for
physiological adaptations or attitudinal shifts to occur (Fairclough & Stratton,
2006). On the other hand, extending the intervention beyond 12 weeks may

yield further improvements, but it also increases the risk of student dropout,
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motivational decline, and logistical challenges in school-based settings (Hollis

etal., 2017).

In the context of Sport Education Model-based programs, previous
meta-analyses have shown that a minimum of 6 weeks is typically required to
influence students’ engagement, motivation, and physical performance, while
optimal effects are generally observed between 8 to 12 weeks (Bessa et al.,
2019; Méndez-Giménez et al., 2022). Therefore, the 12-week intervention in
this study aligns with best practices in physical education research and
provides sufficient time for measurable changes in both fitness and learning

attitudes.

The intervention lasted 12 weeks, with sessions conducted thrice weekly,
consisting of 40 minutes of moderate to vigorous-intensity teaching activities
(at 50-85% of HRmax). The participants were divided into an SEM group and
a control group. Selection criteria for teaching teachers: Teachers must
willingly and actively participate in the study and possess prior experience 10
years as junior high school football instructors. Both experimental groups
received training and guidance from the teaching staff before the intervention,

emphasising the requirements of course characteristics.

The content of each group's practice mainly included warm-up, primary
content, and cool-down. The teaching content for the experimental and
control groups was based on the recommended Level Four teaching content

in the National Standards for Physical Education and Health Curriculum
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(2022 edition) at the compulsory education stage. The comparison of the
intervention teaching programs between SEM and standard teaching is
summarised in Table 3.6. The teaching for both programs ensures a
structured approach to warm-ups, skill acquisition, and cool-downs, with the
main distinction being the focus on team-based learning and competition in
the SEM versus more teacher-directed, individual practice in the standard
teaching approach. The detailed Intervention Teaching Program follows a
cluster randomised controlled trial (CRCT) registered at ClinicalTrials.gov

(Approval No.: NCT06322459). The details are shown in Appendix H -

Protocol.

Table 3.6 : Summarised Intervention Teaching Program

Component Sport Education Model (SEM) Standard Teaching
Warm-up Light jogging, dynamic Same as SEM: Light jogging,
(10 min) stretching, agility drills with dynamic stretching,

Basic Content

football ball, bodyweight
exercises, ball control drills.

Team-based learning and

bodyweight exercises, and ball
control drills.

Teacher-directed learning,

(20 min) practice of football techniques focusing on individual skill
such as passing, dribbling, practice with the same football
stealing, and defense. Weekly  techniques as SEM. Weekly
focus on specific skills. skill focus.

Week 10 Formal competition with 5v5 Teacher-directed scrimmage
team matches, score recording. with group divisions for 5v5

matches.

Week 11 Culminating event with 5v5 Teacher-directed scrimmage
matches score recording. similar to Week 10.

Week 12 Festivity, team skill Review and course summary
demonstration, awards with personal skill displays
ceremony, and captain/teacher teacher summary.
summaries.

Rest and Structured rest, hydration Same as SEM: Structured rest,

Hydration breaks, and light stretching. hydration, and stretching.

(5 min)

Cool-down Light jog, static stretching, deep Same as SEM: Light jog, static

(5 min) breathing, reflection, and stretching, deep breathing,

hydration.

reflection, and hydration.
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3.7.3 Validation for Intervention Teaching Program

The phrase "content validity" refers to determining the extent to which the
dimensions and aspects of a concept can be defined correctly (Matore &
Khairani, 2015). Specifically, experts clarified, comprehensive, and
professionalised the equipment under study; that is, experts provided
commentary on the issues that were eventually included in the equipment

and instruments.

Six-panel experts, including three physical educators, two sports trainers, and
one physical education psychologist, validated the intervention to guarantee
that the content generated is suitable, effective, and safe for teenagers (the
specific content of the questionnaire is shown in Appendix H - Protocol). The
experts proposed two suggestions: In terms of the relevance and consistency
of the intervention, both groups should have the same class time and must

include the model fidelity procedures. The specifics are shown in Table 3.7.

Table 3.7 : Personal Details of Intervention Teaching Program Experts

Organisation

Title & Degree

Area for Research

Nanjing Sport Institute

« Shanggqiu Normal University

* Huzhou College

* Huzhou College

Middle School
» Shihezi University

Haigang District 19th

Professor

Associate Professor
Associate Professor
Associate Professor

Associate Professor

Associate Professor

Physical Education
Physical Education
Sports Training
Sports Training

Physical Education

Psychology of Physical
Education
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This study focuses on the intervention content. The results of the CVI analysis
indicate that all items exhibit acceptable content validity index ranges for
relevance features (CVI=0.833-1.000, Kappa=0.816-1.000). Clarity for all
items also reached acceptable levels (CVI=0.833-1.000 and
Kappa=0.816-1.000). Therefore, the intervention plan demonstrates high

content validity. Specific details are provided in Appendix | (Table 1).

3.7.4 Control of Extraneous Variables

3.7.4.1 Ways to Control Variables before Intervening

To ensure the validity of the study's findings, several extraneous variables
were controlled throughout the research process. These included individual
differences in age, gender, baseline physical fitness levels, and prior football
experience, which could potentially influence the outcomes of the

intervention.

A cluster-randomized controlled trial (CRCT) design was employed, ensuring
that students from different grades were randomly assigned to either the SEM
or Standard Teaching (ST) group. By using this method, the distribution of
extraneous variables such as age and gender was balanced across groups,
minimizing systematic bias. The specific screening process is that we
randomly select a class in each grade and randomly draw an equal number of
boys and girls (8 boys and 8 girls) from each class. This method was used in

both experimental group and control group.
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In addition, before the intervention began, we conducted baseline tests on
control variables (socio-demographic information, physical activity) and
dependent variables (physical fitness, learning attitudes) to assess whether

the indicators of both groups were consistent before the experiment.

Finally, we also investigated whether gender affected the dependent variable
and further analysed the gender difference between groups in the analysis. At
the same time, family income was used as a covariate to analyse some

indicators.

3.7.4.2 Ways to Control Variables during Intervening

Based on the results of a random sample of experimental sites, all training
and testing locations are arranged in Qinhuangdao City, Hebei Province. The
training locations are as follows: the SEM group is located at the 19th Middle
School, while the ST group is located at the 15th Middle School. The
considerable distance between these two schools effectively prevents

potential contamination between samples.

Intervention Timing: The intervention for both groups was conducted during
the third period, which lasted 12 weeks and included Monday, Wednesday,

and Friday mornings.

Training Content: All participants undergo the same warm-up, primary
content, and cool-down procedures. Specific details are provided in Appendix

H, Protocol.
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Teaching Staff: One teacher and two assistants work in the experimental

group, while one teacher and two work in the control group.

Qualifications of Teaching Staff: All teaching staff are physical education
teachers at the respective schools, possessing extensive teaching
experience with 12 years of teaching tenure. They hold intermediate-level
professional titles and have master's degrees. All teaching staff are female
teachers to minimise any adverse effects on the experiment due to variations

in teaching levels.

Teaching Experimental Equipment: The district education department
uniformly provides the teaching equipment at both schools, fully meeting the

teaching requirements.

Teaching Control: Model Fidelity Test. Two investigators, familiar with each
teaching approach, randomly observed lessons to assess the fidelity of the
teacher's instructional model. The observers utilised a checklist created by
Hastie et al. (2013), which prompted the observer to determine whether the
instruction followed the instructional features of SEM or ST (see teaching

checklist in Appendix J).

Other Controls: During the experimental period, participants in both the
experimental and control groups were discouraged from engaging in any
other form of exercise, seeking professional assistance, or participating in any
activities to improve physical fithess to minimise the potential adverse effects

of different activities on the experiment.
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Environmental Control: Environmental factors can significantly impact
on-site testing, especially outdoors, primarily due to weather conditions.
Consideration should be given to the potential effects of weather changes on
the testing environment (such as wet/slippery/muddy surfaces) and the
participants (such as extreme temperatures). Tests should be conducted
under very similar conditions to facilitate comparison. Therefore, this study
considers environmental conditions when recording test scores and may

adjust the testing time in extreme conditions.

3.7.4.3 Control for Test Protocol

Before testing, participants are briefed on the procedure and guidelines to
ensure active participation with the correct attitude and cooperation with the
testers throughout the process. Additionally, testers should insist that
participants adhere to warm-up exercises before testing and relaxation

practices after testing.

The testing protocol is a crucial factor influencing the accuracy of test data.
Tests should be conducted strictly according to standardised protocols during
the testing process. Otherwise, meaningful data may not be generated.
Therefore, in the data collection process of this study, the same tester will
conduct tests on participants according to the testing protocol. The testers will
be blinded, meaning they will not know the names and groups of the
participants. Additionally, testers will be trained and tested according to the

Youth Football Player Fitness Test Guidelines issued by the Chinese Football
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Association and the Sports Science Research Institute of the General

Administration of Sport of China (see Appendix H, Protocol).

3.7.4.4 Control for Co-variate

Although genetics can influence health and physical fithess, recent research
still cannot demonstrate these factors, mentioning that genetics is complex
and not easily explainable (Bouchard et al., 2015). To identify and control
covariates to ensure the effectiveness of the experimental design, a teaching
experiment study indicated that Time spent in physical activities during and
outside of school hours, family income, and nutritional status influence
adolescents' physical fitness (Aboshkair, 2012). Therefore, these covariates
will be statistically analysed in this study, and differences between the two

groups were examined before the experiment.

3.8 Pilot Study

A pilot experiment was conducted to determine the reliability and
effectiveness of the tool and the feasibility of the intervention procedure, as
well as to familiarise the researchers with the test protocol and instrument.
Before the pilot experiment, we obtained ethical approval (See Appendix H-
Protocol). Through the analysis and discussion of this information, a solution
idea can be provided for the reasonable solution to the problems arising in the
experiment, which lays the foundation for the final version of the experimental
method. Baseline and post-tests were conducted in the experimental group
(no control group) to investigate the influence of football physical education

curriculum intervention on junior middle school students' physical fitness and
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learning attitude. The study included 42 randomly selected students from a
seventh-grade science class at a school that was not included. Data were
collected using inclusion and exclusion criteria for formal experiments. The
intervention lasted for two weeks, with three lessons per week. The starts
before the first week, and the post-test data is collected after the last class of

the second week.

3.8.1 Reliability for Questionnaires

Internal consistency (internal reliability) and test-retest reliability (external
reliability) are two critical measures to test the reliability of questionnaires (Hu
et al., 2014). Internal consistency tests the homogeneity of each item in its
dimension in the subscale of the questionnaire. Test-retest reliability refers to
the stability of the results of repeated measurements of an instrument over
some time. Only a questionnaire that satisfies internal and external reliability
is valid (Hu et al., 2014). Internal consistency is usually measured using
Cronbach's a coefficient for the internal consistency of the subscale of the
questionnaire, with a value greater than 0.6 considered acceptable.
Test-retest reliability was determined using the Pearson Correlation
coefficient. More than 0.6 is generally recommended. For the results of the

reliability of the questionnaires, please See Table 3.8-3.10.
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Table 3.8 : Test-retest Reliability of the Socio-demographic Information
(n=42)

Questionnaire List of Questions Intra-class 95% Confidence
Correlation Interval
Coefficient Lower Upper
Cronbach's Bound Bound

Alpha
Height 1.00 1.00 1.00
Weight 1.00 1.00 1.00
Socio-demographic Family income level 0.989 0.980  0.994
Information Family Cultural background ~ 0.952 0.909  0.974
Health concept 1 1.000 1.000 1.000
Health concept 2 1.000 1.000 1.000
Health behaviour 0.924 0.860 0.960

Table 3.9 : Cronbach's Alpha Value of the Students' Learning Attitudes
toward Physical Education Scale

Questionnaire Dimensions Cronbach’'s List of Cronbach's Alpha
Alpha Questions if item Deleted
Q1 0.774
Q2 0.760
Q3 0.805
Q5 0.780
. Q9 0.790
Affective 0.811 Q11 0.798
Q12 0.848
Q15 0.817
Q19 0.767
Learning Q20 0.789
Attitudes Q4 0.826
Q6 0.813
Q7 0.801
Q8 0.845
L Q10 0.800
Cognitive 0.826 Q13 0.830
Q14 0.797
Q16 0.784
Q17 0.812
Q18 0.778
Total 0.804 NA NA
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Table 3.10 : Test-retest Reliability of the Students' Attitudes toward
Physical Education Scale

Questionnaire Dimensions Intra-class 95% Confidence
Correlation Interval

Coefficient Lower Upper
Cronbach's Bound Bound

Alpha
Students' Attitudes Affective 0.821 0.691 0.900
toward Physical Cognitive 0.819 0.687  0.898
Education Scale Total 0.809 0.672  0.893

3.8.2 Reliability of Physical Fithess Test

Reliability usually refers to the degree to which a test or instrument gives
consistent results over repeated tests, i.e., consistency of measurement
results. For the reliability measurement of the measuring instrument base in
the pilot study, the reliability of the instrument was evaluated by the retest
reliability ICC (0.758-1.000). All (n=42) of the instrument results are

acceptable, and all are greater than 0.7; see Table 3.11 for details.

Table 3.11 : Measurement Reliability of the Physical Fitness Tests

Physical fitness Indicators Intra-class 95% Confidence
Correlation Interval

Coefficient Lower Upper
Bound Bound

Body composition BMI-for-age 1.000 0.999 1.000
Flexibility Sit and reach 0.979 0.962 0.989
Agility Arrowhead agility test 0.739 0.563 0.851
Speed 30-meter sprint 0.758 0.592 0.862
Upper body Pull-up 0.955 0.991 0.997
strength
Lower body Vertical jump 0.919 0.854 0.956
explosiveness
Cardiovascular Yo-Yo test (IR1) 0771 0.612 0.870
fitness
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3.9 Research Permissions

Before the experimental school was selected, the agreement was signed
after communicating with the superintendents of the two schools and
obtaining their consent. The protocol allows researchers to collect and use
data in research and protect student privacy. In addition, the parents were
informed that the school would be teaching the SEM. The teaching
procedures for this activity were explained, and their consent was obtained.
The parents were later given the intent Consent Form (ICF) to sign if they
agreed to allow their child to participate in this study. The ICF form was

returned to research for safekeeping.

3.10 Data Collection

The pilot study will commence in November 2023, comprising three weekly
football sessions. The experimental group will follow the SEM plan, while the
control group will adhere to the Standard Teaching method. Both groups will
receive identical courses in number and content, aligned with the football
teaching content outlined in the "Compulsory Education Stage Physical
Education and Health Curriculum Standards (2022 edition)". Each class will
be scheduled during the third or fourth period in the morning to minimise any
potential influence on teaching effectiveness and test results due to varying

time intervals.

Before the intervention, besides organising participants to sign informed
consent forms and testing the homogeneity of demographic variables, the

experimental and control groups will undergo baseline testing in the first week
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(Huang, 2000). This baseline testing will include assessments using PEAS
and physical fitness tests. The test data will provide preliminary diagnoses of
the subjects' physical abilities and learning attitudes, serving as the baseline
scores before the experiment. By comparing the baseline data with the
post-test data after the experiment, we can determine whether both groups of
students have experienced changes in their levels before and after the

experiment, thereby inferring the effect of the experiment.

Following 33 lessons, the experimental and control groups will undergo
post-testing, with questionnaires and physical fithess assessments
administered in the same class. If some participants fail to complete all tests
due to excessive workload or illness, their data should be excluded during

experimental teaching or testing.

3.1 Data Analysis

The experimental data were analysed statistically using Statistical Software
for Social Science (SPSS) version 23. The significance level for the entire
process was set at p < 0.05. This study's essential data analysis methods
were conclusive analysis and descriptive analysis. Before data analysis, data
cleaning and hypothesis testing were conducted. The researchers performed
data entry and utilised descriptive techniques for quality control, including

identifying data outliers and coding errors.

Descriptive statistics were utilised for all variables. Descriptive statistics were

presented as mean and standard deviation (SD) or median and interquartile
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range (IQR) for continuous or categorical variables (based on their
distribution) and frequencies and percentages for categorical variables. Each
variable was described, including characteristics, demographic data, and

study variables (Grove, 2018).

The normality of data distribution was assessed to determine the type of
inferential statistics to be used, either parametric or non-parametric statistics.
Given that the sample size was below 50, the Shapiro-Wilk test was
employed for continuous variables to assess normality. All selected fitness
and learning attitude data not met the criteria for normality distribution for
which a non-parametric test (Mann-Whitney U test) was used. Levene's test
was utilised to test the homogeneity of variance for physical fithess and
students' learning attitudes. Baseline data comparisons between the
experimental and control groups and demographic variables were conducted
using an independent-sample T-test for physical fitness and students'
learning attitudes. The Kruskal-WallisH test and One-way ANOVA examined

baseline data linkage between SEM and ST.

A Generalized Estimating Equation (GEE) model was employed to evaluate
intervention programs' effectiveness on dependent variables. GEE extends
the logistic regression model to account for clustering (McCaffrey & Bell,
2006). Typically, Cluster Randomised Controlled Trial studies utilise GEE for
analysis (Barker et al., 2016; Huang et al., 2016; Liu et al., 2019).
Furthermore, the effect size (d) of each analysis was automatically

determined by SPSS, and Cohen's guidelines (2013) were used to interpret
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effect size (d = 0.2 signifies small; d = 0.5 signifies medium, and d = 0.8
signifies large) to ascertain the effect size of the intervention. The details of
the specific statistical analysis used to solve each hypothesis are shown in

Table 3.12.

Table 3.12 : The Recruitment for Statistical Analysis towards Each
Hypothesis

Hypothesis Statistical
Analysis
HO01-1  There were no statistically significant differences between the GEE

experimental and control groups in body composition at
baseline, post-test1, and post-test2 among junior middle
school students in Hebei, China.

HO01-2  There were no statistically significant differences between the GEE
experimental and control groups in cardiovascular fitness at
baseline, post-test1, and post-test2 among junior middle
school students in Hebei, China.

HO01-3  There were no statistically significant differences between the GEE
experimental and control groups in flexibility at baseline,
post-testl, and post-test2 among junior middle school
students in Hebei, China.

HO01-4  There were no statistically significant differences between the GEE
experimental and control groups in agility at baseline,
post-testl, and post-test2 among junior middle school
students in Hebei, China.

HO01-5 There were no statistically significant differences between the GEE
experimental and control groups in Upper body strength at
baseline, post-test1, and post-test2 among junior middle
school students in Hebei, China.

HO01-6  There were no statistically significant differences between the GEE
experimental and control groups in Lower body
explosiveness at baseline, post-test1, and post-test2 among
junior middle school students in Hebei, China.

HO01-7  There were no statistically significant differences between the GEE
experimental and control groups in speed at baseline,
post-test1, and post-test2 among junior middle school
students in Hebei, China.

H02-1  There were no statistically significant differences between the GEE
experimental and control groups in cognitive learning attitude
at baseline, post-test1, and post-test2 among junior middle
school students in Hebei, China.

H02-2 There were no statistically significant differences between the GEE
experimental and control groups in affective learning attitudes
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Table 3.12 : Continued

at baseline, post-test1, and post-test2 among junior middle
school students in Hebei, China.

H02-3  There were no statistically significant differences between the GEE
experimental and control groups in learning attitude at
baseline, post-test1, and post-test2 among junior middle
school students in Hebei, China.

Note: GEE: Generalised Estimating Equation
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CHAPTER 4

RESULT

4.1 Introduction

This chapter delineates the impacts of the SEM and Standard teaching

approaches in football on junior middle school students' physical fitness and
learning attitudes in Hebei, China. The experimental procedures and
outcomes are scrutinised following the methodology outlined in Chapter
Three. Primary findings are presented and synthesised to validate the ten null

hypotheses described in Chapter One.

4.2 Preliminary Examination of Statistical Hypotheses

This section primarily assesses the normality distribution and homogeneity of
variance of demographic and baseline dependent variables. If the data satisfy
these assumptions, parametric tests are employed. When one or both
assumptions are violated, appropriate non-parametric tests are utilised based
on the number of groups being compared. The Mann-Whitney U test is used
for two-group comparisons, while the Kruskal-Wallis H test is applied for

comparisons involving more than two groups.

The Shapiro-Wilk test indicated that all demographic variables except height
exhibited non-normal distributions (p < 0.05), while height showed a normal
distribution (p > 0.05). For baseline dependent variables, height, cognitive
dimension score, and learning attitude score met the assumption of normality

(p > 0.05). The homogeneity of variance test indicated that only height met
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the homogeneity assumption (p > 0.05), whereas the cognitive dimension and
learning attitude scores did not. Other baseline dependent variables showed
non-normal distributions (p < 0.05). Please refer to Table 1-3 of Appendix K
for detailed information. Therefore, a parametric test (One-way ANOVA) was
conducted for height due to its normal distribution and homogeneity of
variance. In contrast, the Kruskal-Wallis H test was used for other variables

that did not meet these assumptions.

4.3 Descriptive Statistics of Demographic Variables and
Dependent Variable at Baseline

This section discusses the intergroup demographic variables and dependent
variables at baseline. Single-factor analysis of variance was conducted for
height. At the same time, non-parametric tests (Kruskal-Wallis H) were
utilised for family income, family cultural background, health 1, health 2,
health behaviour, baseline height, baseline weight, baseline BMI-for-age,
baseline sit-and-reach, baseline 30-meter sprint, baseline pull-ups, baseline
YOYO test, baseline vertical jump, baseline affective dimension score,
baseline cognitive dimension score, and baseline total learning attitude score.
The results revealed no significant differences among intergroup
demographic variables and dependent variables at baseline. Detailed data

can be found in Table 4 and Table 5 of Appendix K.
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4.4 Inferential Statistics

In this section, inferential statistics were employed to assess the study
hypotheses using Generalized Estimating Equations (GEE), determining

whether to reject or not reject the research hypotheses.

4.5 Effect of Sport Education Model on Physical Fitness

This section focuses on analysing the six hypotheses, HO1-1 to HO1-7. GEE
techniques were employed to assess the impact of interventions on junior
high school students' physical fithess and determine whether to reject the

hypotheses.

4.51 Body Composition

The first domain of physical fithess is BMI-for-age, assessed by linking weight
and height to evaluate the impact of two football teaching interventions.
Furthermore, the analysis was adjusted for gender, while incorporating family

income as a covariate. Descriptive data can be found in Table 4.1.

Table 4.1 : Descriptive Statistics (Mean and SE) of BMI-for-age for
Control and Experimental Groups at Different Time Points

Variable Times Control Group Experimental Group
LsMean (SE) LsMean (SE)
Baseline 22.666 (0.794) 21.990 (0.665)
BMI-for-age Post-test1 22.587 (0.772) 21.995 (0.668)
(kg/m?) Post-test2 22.540 (0.796) 21.857 (0.669)

Based on the updated results of the GEE analysis on BMI-for-age scores,

there was no statistically significant difference between the two groups in
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terms of BMI-for-age (x* = 0.397, df = 1, p = 0.529). Similarly, gender (x* =
0.362, df = 1, p = 0.547) and family income (x* = 1.910, df = 1, p = 0.167)
were not significant predictors of BMI-for-age. However, time had a significant
effect on BMI-for-age scores (x* = 120.076, df = 2, p < 0.001), indicating that
BMI-for-age scores varied significantly across different time points.
Additionally, the interaction between time and group did not reach statistical
significance (x* = 4.978, df = 2, p = 0.083), suggesting that the changes in
BMI-for-age over time did not significantly differ between the two groups (See

Table 4.2).

Table 4.2 : Result of GEE on BMI-for-age Score

Variable Source Wald df p-value
Chi-Square
Gender 0.362 1 0.547
BMI-for-age Family income 1.910 1 0.167
(kg/m?) Group 0.397 1 0.529
Time 120.076 2 0.000
Time * Group 4.978 2 0.083

To assess the differences in BMI-for-age among the two groups of junior high
school students at different time points, Bonferroni post-hoc tests were

conducted, and the results are presented in Table 4.3.

For the SEM group, there were no statistically significant differences in
BMI-for-age between baseline and post-test1 (p > 0.05). However, significant
differences were observed between baseline and post-test2 (p < 0.001), as

well as between post-test1 and post-test2 (p < 0.05). But, for the ST group, no
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significant differences were found between baseline - post-test1, baseline -

post-test2, and post-test1 - post-test2 (p > 0.05).

Furthermore, the effect size (d) for the SEM group was greater than that of
the ST group across all three time periods (baseline - post-test2 and
post-test1 - post-test?), indicating that the SEM group exhibited larger
changes in BMI-for-age over time compared to the ST group, but the effect

size level was smaller.

Table 4.3 : Within-group Comparison of BMI-for-age at Different Time
Points

Variable Time Group Mean SE df p-value 95% ClI Effect
Difference Lower Upper Size

(I-J) (d)

Baseline - ST 0.079 0039 1 0.137 -0.016 0.173 0.015

post-test!  SEM -0.005 0021 1 1000 -0.056 0.046 0.001

B'V”-for-fge Baselne - ST 0.126 0015 1 1.000 0.089 0.164 0.024
(kg/m%)  posttest2  SEM 0134 0019 1 0001 0087 0.180 0.028
Post-test! ST 0.048 0037 1 0595 -0.041 0.136 0.001

1

SEM 0.139 0.017 0.001 0.098 0.180 0.029

post-test2

To compare the BMiI-for-age scores between the SEM group and the ST
group at different time points (baseline, post-test1, and post-test2), post-hoc
tests (Bonferroni) were conducted, as shown in Table 4.4. The results
indicate that there were no statistically significant differences in BMI-for-age
scores between the SEM group and the ST group at any time point: baseline

(p = 0.514), post-test1 (p = 0.562), and post-test2 (p = 0.512).
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Furthermore, effect size calculations revealed small effect sizes across all
three time points: baseline (d = 0.130), post-test1 (d = 0.115), and post-test2

(d = 0.129), suggesting negligible practical differences between the groups.

In summary, these findings indicate that the SEM intervention did not produce
significant changes in BMI-for-age compared to the standard teaching
approach, with minimal differences observed throughout the intervention

period.

Table 4.4 : Comparison of BMI-for-age between Groups at Different Time
Points

Variable Time Between Mean SE df p-value 95% ClI Effect
Group Difference Lower Upper Size

(I-J) (d)

Baseline  ST-SEM 0.676 1037 1 0514 -1.356 2.708 0.130
BMI-for-age  Post-test! ~ ST-SEM 0.592 1021 1 0562 -1.410 2.594 0.115
(kgim?)  posttest2  ST-SEM 0.683 1041 1 0512 -1.356 2723 0.129

The average body composition (BMI-for-age) scores throughout the process
are shown in Figure 4.1. The ST group had slightly higher baseline
BMI-for-age test scores than the SEM group. However, the BMI-for-age test
scores for the ST group decreased from baseline to post-test2, whereas the
SEM group only showed a decrease from post-test1 to post-test2. At the end
of the 12-week intervention, the BMI-for-age test scores for the SEM group

remained slightly lower than those of the ST group.
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Figure 4.1 : The Mean Scores Changes of BMI-for-age across the Times
for Both Groups

4.5.2 Flexibility

The second domain of physical fitness is flexibility, observed through the sit
and reach test to assess the impact of two football teaching interventions.

Descriptive data can be found in Table 4.5.

Table 4.5 : Descriptive Statistics (Mean and SE) of Sit and Reach for
Control and Experimental Groups at Different Time Points

Variable Times Control Group Experimental Group
LsMean (SE) LsMean (SE)
Baseline 7.433 (1.094) 8.160 (1.352)
Sit and reach Post-test1 9.386 (1.304) 10.469 (1.009)
(cm) Post-test2 11.660 (1.101) 14.969 (0.964)

Based on the GEE analysis results for the sit and reach score, the following
conclusions can be drawn: There was statistically significant difference
between genders regarding the sit and reach score (x2 = 22.196, p = 0.001).
There was no statistically significant difference between groups regarding the

sit and reach score (x2 = 3.474, p = 0.098). However, time significantly
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affected the sit and reach score (x2 = 28.346, p < 0.001). The interaction
between time and group was not statistically significant (x2 = 2.274, p =
0.321), indicating that the changes in sit and reach scores over time did not
significantly differ between groups, and there were significant differences

between the gender. (See Table 4.6)

Table 4.6 : Result of GEE on Sit and Reach Score

Variable Source Wald df p -value
Chi-Square
Gender 22.196 1 0.001
Sit and reach Group 3.474 1 0.098
(cm) Time 28.346 2 0.001
Time * Group 2.274 2 0.321

Table 4.7 Results show that, there was no statistically significant difference
between groups for boys regarding the sit and reach score (x2 = 1.069, p =
0.301), and there was also no statistically significant difference between
groups for girls regarding the sit and reach score (x2 = 1.069, p = 0.301). This
indicates that gender has no significant effect on the sit and reach score of

SEM intervention students.

Table 4.7 : Analysis of Differences between Groups by Gender

Gender Source Wald df p -value
Chi-Square
Boys Between group 1.069 1 0.301
Girls Between group 2.557 1 0.110

To assess the differences in sit and reach flexibility among the two groups of

junior high school students at different time points, Bonferroni post-hoc tests
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were conducted, and the results are presented in Table 4.8. For the SEM
group, there were no statistically significant differences in sit and reach
flexibility between baseline and post-test1 (p > 0.05). Still, significant
differences between baseline and post-test2 (p = 0.001) were observed,
indicating improved flexibility over time. However, for the ST group, there was
no significant difference between baseline, post-test1, and post-test2 (p >
0.05), indicating that the flexibility of the ST group from baseline to post-test2
was not significantly improved. Moreover, the effect size (d) for the SEM
group was notably larger than that of the ST group across all three time
periods (baseline, post-test1, and post-test2), indicating that the SEM group
exhibited greater improvements in sit and reach flexibility over time compared

to the ST group.

Table 4.8 : Within-group Comparison of Sit and Reach at Different Time
Points

Variable Time Group Mean SE df p-value 95% ClI Effect
Difference Lower Upper Size
(I-J) (d)
Baseline - ST -1.952 2033 1 1.000 -6.819 2914 0238
. post-test!  SEM -2.310 1679 1 0507 -6.330 1.711 0.284
Sitand  Baseline- ST -4.226 1790 1 0055 -8512 0.060 0.579
reach post-test2  SEM -6.810 1772 1 0.001 -11.052 -2.567 0.971
€M) “posttest1 ST 2274 1526 1 0409 -5928 1380 0.275
- SEM -4.500 6760 1  0.001 -6.118  -2.882  0.641

post-test2

To compare the sit and reach scores between the SEM group and the ST
group at different time points (baseline, post-test1, and post-test2), post-hoc
tests (Bonferroni) were conducted, as shown in Table 4.9. The results

indicate that there were no statistically significant differences in sit and reach
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scores between the two groups at any of the time points: baseline (p = 1.000),

post-test1 (p = 1.000), and post-test2 (p = 0.462).

Additionally, effect size calculations revealed small effect sizes across all
three time points: baseline (d = 0.089), post-test1 (d = 0.132), and post-test2

(d = 0.466), indicating minimal differences between the SEM and ST groups.

In summary, these findings demonstrate that the SEM intervention did not
result in significant improvements in flexibility compared to the standard

teaching method, with only minimal differences observed over time.

Table 4.9 : Comparison of Sit and Reach between Groups at Different
Time Points

Variable Time Between Mean SE df p-value 95% ClI Effect
Group Difference Lower Upper Size
(1-J) (d)
Sit and Baseline ST-SEM -.726 1.740 1 0.676 -4.136 2.684 0.089
reach Post-test1  ST-SEM -1.083 1.648 1 1.000 -4.313 2147 0.132
(cm) Post-test2  ST-SEM -3.310 1.461 1 0.023 -6.172  -0.447  0.466

Figure 4.2 illustrates the average Flexibility scores (sit and reach test) for both
groups throughout the process. The SEM group had slightly higher sit and
reach test scores at baseline than the ST group. However, both groups
showed an increase in Sit-and-reach test scores after test 1, and at the end of
the 12-week intervention, the SEM group's average total Sit-and-reach test

score far surpassed that of the ST group after test 2.
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Figure 4.2 : The Mean Scores Changes of Flexibility across the Times

for Both Groups
453 Agility

The third domain of physical fitness is agility, which was observed through the
arrowhead agility test to assess the impact of two football teaching

interventions. Descriptive data are in Table 4.10.

Table 4.10 : Descriptive Statistics (Mean and SE) of Arrowhead Agility
Test for Control and Experimental Groups at Different Time Points

Variable Times Control Group Experimental Group
LsMean (SE) LsMean (SE)
Arrowhead Baseline 11.156 (0.105) 11.010 (0.119)
Agility Test Post-test1 10.988 (0.134) 10.949 (0.131)
(second) Post-test2 10.763 (0.121) 9.966 (0.130)

Based on the GEE analysis results for the arrowhead agility test score, there
was statistically significant difference between genders regarding the
arrowhead agility test score (x2 = 32.412, p =0.001), groups (x2 = 8.062, p
=0.005), Time (x2 = 34.571, p < 0.001), and the interaction between time and
group was statistically significant (x2 = 9.223, p = 0.010), indicating that the
changes in arrowhead agility test scores over time varied significantly
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between groups, and there were significant differences between the gender.

(See Table 4.11)

Table 4.11 : Result of GEE on Arrowhead Agility Test Score

Variable Source Wald df p-value
Chi-Square
Arrowhead Agility  Gender 32.412 1 0.001
Test Group 8.062 1 0.005
(second) Time 34.571 2 0.001
Time * Group 9.223 2 0.010

Table 4.12 Results show that, there was a statistically significant difference
between groups for boys regarding the arrowhead agility test score (x2 =
3.996, p = 0.046), and there was also a statistically significant difference
between groups for girls regarding the arrowhead agility test score (x2 =
4.089, p = 0.043). This indicates that gender has a significant effect on the

arrowhead agility test score of SEM intervention students.

Table 4.12 : Analysis of Differences between Groups by Gender

Gender Source Wald df p -value
Chi-Square
Boys Between group 3.996 1 0.046
Girls Between group 4.089 1 0.043

To assess the differences in Arrowhead Agility Test performance among the
two groups of junior high school students at different time points, Bonferroni

post-hoc tests were conducted, and the results are presented in Table 4.13.
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There were no statistically significant differences in Arrowhead Agility Test
performance for the SEM group between baseline and post-test1 (p > 0.05).
Still, significant differences were observed between baseline and post-test2
and post-test1 - post-test2 (p < 0.05), indicating improved agility over time.
However, for the ST group, there was no significant difference between
baseline, post-test1, and post-test2 (p > 0.05), indicating that the Agility of the

ST group was not significantly improved from baseline to post-test2.

In addition, the effect size (d) of the SEM group was significantly larger than
that of the ST group at the time periods (baseline - post-test2 and
post-test1-post-test2), indicating that the SEM group had a greater
improvement in performance on the arrow agility test over time than the ST

group, especially post-test1-post-test2.

Table 4.13 : Within-group Comparison of Arrowhead Agility Test at
Different Time Points

Variable Time Group Mean SE df p-value 95% ClI Effect
Difference Lower Upper Size

(1-J) (d)

Baseline - ST 0.169 0.093 1 0212 -0.055 0392 0.198

Arrowhead  post-test!  SEM 0.061 0150 1 1.000 -0.298 0.420 0.069
Agility Test ~ pageline- ST 0.394 0157 1 0073 0.017 0770 0475
(second)  posttest2  SEM 1.044 0188 1  0.001 0593 1495 1227
Post-test! ST 0.225 0177 1 0610 -0.648 0198 0.253

1

SEM 0.983 0.184 0.001 0.543 1.423 1.044

post-test2

To compare the Arrowhead Agility Test scores between the SEM group and
the ST group at different time points (baseline, post-test1, and post-test2),

post-hoc tests (Bonferroni) were conducted, as shown in Table 4.14. The
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results show no statistically significant differences between the two groups at

baseline (p = 0.355) and post-test1 (p = 0.838).

However, a statistically significant difference emerged at post-test2 (p =
0.001), with a mean difference of 0.796 and a large effect size (d = 0.895),
indicating that the SEM group outperformed the ST group in agility at this
stage. Effect size values were small at baseline (d = 0.186) and post-test1 (d

= 0.041), increasing to a large effect size at post-test2 (d = 0.895).

In summary, these results suggest that while early differences in agility
between groups were minimal, the SEM intervention led to a significant and

substantial improvement in agility performance by the end of the intervention.

Table 4.14 : Comparison of Arrowhead Agility Test between Groups at
Different Time Points

Variable Time Between Mean SE df p-value 95% ClI Effect
Group Difference Lower Upper Size
(1-J) d

Arrowhea  Baseline  ST-SEM 0.146 0.158 1 0.355 -0.164 0.456 0.186
dAgility  Post-test! ST-SEM 0.038 0.188 1 0.838 -0.406 0.329 0.041

Test Post-test2 ST-SEM 0.796 0.178 1 0.001 0.447 1.146 0.895
(second)

Figure 4.3 displays the average completion times of agility (Arrowhead Agility
test) for both groups throughout the process. Compared to the ST group, the
SEM group had slightly lower average completion times in the Arrowhead
Agility test at baseline. However, after test 1, the changes in Arrowhead
Agility test completion times for both groups were minimal. Yet, at the end of

the 12-week intervention, the SEM group exhibited a significant reduction in
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average Arrowhead Agility test completion time after test 2, with a greater

reduction than the ST group.

Arrowhead Agility test
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Figure 4.3 : The Mean Scores Changes of Agility across the Times for
Both Groups

454 Speed

The fourth domain of physical fitness is Speed, which was observed through
the 30-meter sprint test to assess the impact of two football teaching

interventions. Descriptive data can be found in Table 4.15.

Table 4.15 : Descriptive Statistics (Mean and SE) of 30-meter Sprint Test
for Control and Experimental Groups at Different Time Points

Variable Times Control Group Experimental Group
LsMean (SE) LsMean (SE)
30-meter Sprint Baseline 6.064 (0.100) 6.066 (0.095)
Test Post-test1 6.032 (0.112) 5.969 (0.109)
(second) Post-test2 5.992 (0.095) 5.494 (0.087)

Based on the results of the GEE analysis on the 30-meter Sprint Test scores,
there was statistically significant difference between genders regarding the
sprint performance (x2 = 33.105, df =1, p < 0.001), group (x2 = 4.654, df = 1,
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p = 0.031), time (x2 = 11.123, df = 2, p = 0.004), suggesting that the sprint
performance varied significantly across different time points. Moreover, the
interaction between time and group was statistically significant (x2 = 6.901, df
= 2, p = 0.032), indicating that the changes in sprint performance over time
differed between the two groups, and there were significant differences

between the gender. (See Table 16)

Table 4.16 : Result of GEE on 30-meter Sprint Test Score

Variable Source Wald df p-value
Chi-Square
30-meter Sprint Gender 33.105 1 0.001
Test Group 4.654 1 0.031
(second) Time 11.123 2 0.004
Time * Group 6.901 2 0.032

Table 4.17 Results show that, there was no statistically significant difference
between groups for boys regarding the 30-meter sprint test score (x2 = 1.133,
p = 0.287), and there was also no statistically significant difference between
groups for girls regarding the 30-meter sprint test score (x2 = 3.719, p =
0.054). This indicates that gender has no significant effect on the 30-meter

sprint test score of SEM intervention students.

Table 4.17 : Analysis of Differences between Groups by Gender

Gender Source Wald df p-value
Chi-Square
Boys Between group 1.133 1 0.287
Girls Between group 3.719 1 0.054
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To evaluate the changes in performance in the 30-meter Sprint Test among
the two groups of junior high school students at different time points,
Bonferroni post-hoc tests were conducted, and the results are presented in

Table 4.18.

For the SEM group, there were no statistically significant differences in
30-meter Sprint Test performance between baseline and post-test1 (p >
0.05). Still, significant improvements were observed between baseline and
post-test2 (p = 0.001), indicating enhanced sprint performance over time. But
for the ST group of 30 m sprint, test scores in the three periods (the Pre-test -
post-test1, the Pre-test - post-test2, and post-test1 to post-test2) were not

significantly different (p > 0.05).

Furthermore, the effect size (d) for the SEM group was notably larger than
that of the ST group across all three time periods (baseline, post-test1, and
post-test2), indicating that the SEM group exhibited greater improvements in

the 30-meter Sprint Test performance over time compared to the ST group.

Table 4.18 : Within-group Comparison of 30-meter Sprint Test at
Different Time Points

Variable Time Group Mean SE df p-value 95% ClI Effect
Difference Lower Upper Size
(1-J) (d)
Baseline - ST 0.032 0.070 1 1.000 -0.134  0.199 0.042
30-m_eter post-test1 SEM 0.097 0.136 1 1.000 -0.227 0422 0.138
Sprint Baseline - ST 0.072 0.131 1 1.000 -0.242 0.386 0.113
(ngjrt] d) post-test2  SEM 0.572 0143 1 0.001  0.230 0914 0.925
Post-test1 ST 0.040 0.136 1 1.000 -0.286 0.365 0.060
- SEM 0.475 0.148 1 0.0014 0.119 0.830 0.686
post-test2
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To compare the 30-meter Sprint Test scores between the SEM group and the
ST group at different time points (baseline, post-test1, and post-test2),
post-hoc tests (Bonferroni) were conducted, as shown in Table 4.19. The
results indicate no statistically significant differences between the two groups

at baseline (p = 1.000) and post-test1 (p = 1.000).

However, a statistically significant difference was observed at post-test2 (p =
0.001), with a mean difference of 0.498 and a large effect size (d = 0.893),
indicating that the SEM group outperformed the ST group in sprint
performance at that stage. Effect sizes were negligible at baseline (d = 0.004)

and post-test1 (d = 0.081), but increased markedly at post-test2 (d = 0.893).

In summary, these findings show that although no early differences in sprint
performance were observed, the SEM intervention resulted in a significant

and substantial improvement by the end of the intervention period.

Table 4.19 : Comparison of 30-meter Sprint Test between Groups at
Different Time Points

Variable Time Between Mean SE df p-value 95% ClI Effect
Group Difference Lower Upper Size
(1-J) (d)
30-meter  Baseline ST-SEM -0.003 0.138 1 0.985 -0.273 0.268 0.004

Sprint Post-test1  ST-SEM 0.063 0.156 1 0.688 -0.244 0.369 0.081

Test Post-test2 ~ ST-SEM 0.498 0.112 1 0.001 0.278 0.268 0.893
(second)

Figure 4.4 illustrates the average completion times of speed (30-meter sprint
test) for both groups throughout the process. At baseline, the completion
times for the 30-meter sprint test were essentially the same for both the SEM

and ST groups. After post-test1, the completion time for the 30-meter sprint
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test was slightly lower for the SEM group than the ST group, but the
difference was insignificant. However, at the end of the 12-week intervention,
the SEM group exhibited a significant reduction in average completion time
for the 30-meter sprint test after test 2, with a reduction greater than that of

the ST group.

30-meter Sprint test
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Figure 4.4 : The Mean Scores Changes of Speed across the Times for
Both Groups

4.5.5 Upper Body Strength

The fifth domain of physical fitness is muscle endurance, which was observed
through the pull-up test to assess the impact of two football teaching

interventions. Descriptive data are in Table 4.20.

Table 4.20 : Descriptive Statistics (Mean and SE) of Pull-up Test for
Control and Experimental Groups at Different Time Points

Variable Times Control Group Experimental Group
LsMean (SE) LsMean (SE)
Pull-up Test Baseline 1.043 (0.343) 1.281 (0.418)
(Reps) Post-test1 1.591 (0.431) 1.805 (0.394)
Post-test2 2.734 (0.477) 3.686 (0.492)
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Based on the results of the GEE analysis on the Pull-up Test scores, there
was statistically significant difference between the genders regarding pull-up
performance (x2 = 13.019, df = 1, p = 0.001); there was no statistically
significant difference between the two groups regarding pull-up performance
(x2 =0.916, df = 1, p = 0.338). However, time significantly affected the pull-up
test scores (x2 = 56.191, df = 2, p = 0.001), indicating that the pull-up
performance varied significantly across different time points. Furthermore, the
interaction between time and group did not reach statistical significance (x2 =
3.145, df = 2, p = 0.207), suggesting that the changes in pull-up performance
over time did not significantly differ between the two groups, but there were

significant differences between the gender (See Table 4.21).

Table 4.21 : Result of GEE on Pull-up Test Score

Variable Source Wald df p-value
Chi-Square
Pull-up Test Gender 13.109 1 0.001
(Reps) Group 0.916 1 0.338
Time 56.191 2 0.001
Time * Group 3.145 2 0.207

Table 4.22 Results show that, there was no statistically significant difference
between groups for boys regarding the pull-up test score (x2 = 0.016, p =
0.899), and there was also no statistically significant difference between
groups for girls regarding the pull-up test score (x2 = 3.780, p = 0.052). This
indicates that gender has no significant effect on the pull-up test score of

SEM intervention students.
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Table 4.22 : Analysis of Differences between Groups by Gender

Gender Source Wald Chi-Square df p-value
Boys Between group 0.016 1 0.899
Girls Between group 3.780 1 0.052

To evaluate changes in performance in the Pull-up Test within each group of
junior high school students at different time points, P-values and effect sizes

(d) were analysed, as shown in Table 4.23.

For the Pull-up Test, within the SEM group, there were no statistically
significant differences between baseline and post-test1 (p > 0.05), and the
effect size (d) was 0.193. However, significant improvements were observed
between baseline and post-test2, as well as between post-testl! and

post-test2 (p < 0.05), with effect sizes (d) of 0.788 and 0.613, respectively.

Similarly, within the ST group, there were no statistically significant
differences between baseline and post-test1 (p > 0.05), and the effect size (d)
was 0.202. Significant improvements were observed between baseline and
post-test2, as well as between post-test1 and post-test2 (p < 0.05), with effect

sizes (d) of 0.586 and 0.361, respectively.

Therefore, while the effect size for the ST group was slightly higher than that
of the SEM group in the Baseline - post-test1 time period, the SEM group
exhibited larger effect sizes in the Baseline - post-test2 and post-test1 -
post-test2 time periods, indicating greater improvements in Pull-up Test

performance over time compared to the ST group.
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Table 4.23 : Within-group Comparison of Pull-up Test at Different Time
Points

Variable Time Group Mean SE df p-value 95% CI Effect
Difference Lower  Upper Size
(1-J) (d)
Baseline - ST -0.548 0274 1 0137 -1.204 0.108 0.202
post-test!  SEM -0.524 0546 1 1.000 -1.832 0.784 0.193
Pull-up  Baseline - ST -1.691 0341 1  0.001 -2.506 -0.874 0.586
(FIZ';‘S) post-test2  SEM -2.405 0651 1 0.001 -3.964 -0.846 0.788
Post-test1 ST -1.143 0212 1 0.001 -1650 -0.636 0.361
- SEM -1.881 0358 1 0.001 -2739 -1.023 0.613

post-test2

To compare the Pull-up Test scores between the SEM group and the ST
group at different time points (baseline, post-test1, and post-test2), post-hoc
tests (Bonferroni) were conducted, as shown in Table 4.24. The results
indicate that there were no statistically significant differences between the two
groups at baseline (p = 0.656), post-test1 (p = 0.711), and post-test2 (p =

0.161).

Additionally, the effect sizes were small across all time points: baseline (d =
0.094), post-test1 (d = 0.075), and post-test2 (d = 0.285), suggesting minimal

differences in upper body strength between the SEM and ST groups.

In summary, these results show that the SEM intervention did not lead to
significant improvements in upper body strength compared to the standard

teaching approach.
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Table 4.24 : Comparison of Pull-up Test between Groups at Different
Time Points

Variable Time Between Mean SE df p-value 95% CI Effect
Group Difference Lower Upper Size

(1-J) d
Pull-up Baseline ST-SEM -0.238 0.534 1 0.656 -1.285 0.809 0.094
Test Post-test1 ST-SEM -0.214 0.577 1 0.711 -1.346  0.917 0.075
(Reps)  post-test2  ST-SEM 0952 0679 1 0161 -2.284 0.379 0.285

Figure 4.5 presents the average muscle endurance (pull-up) scores for both
groups throughout the process. At baseline, the SEM group's average pull-up
score was slightly higher than the ST group's, but the difference was
insignificant. After post-testl, the SEM and ST groups showed some
improvement in average pull-up scores, with SEM still slightly higher than ST,
though the difference was minor. However, at the end of the 12-week
intervention, both SEM and ST groups exhibited improvements in average

pull-up scores after test 2. Still, the improvement was more significant for the

SEM group.
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Figure 4.5 : The Mean Scores Changes of Muscle Endurance across the
Times for Both Groups
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4.5.6 Lower Body Explosiveness

The sixth domain of physical fithess is muscle endurance, which was
observed through the pull-up test to assess the impact of two football

teaching interventions. Descriptive data are in Table 4.25.

Table 4.25 : Descriptive Statistics (Mean and SE) of Vertical Jump Test
for Control and Experimental Groups at Different Time Points

Variable Times Control Group Experimental Group
LsMean (SE) LsMean (SE)
Vertical Jump Baseline 29.115 (1.026) 30.973 (1.148)
Test Post-test1 30.377 (0.045) 32.925 (0.975)
(cm) Post-test2 32.139 (1.200) 39.734 (1.507)

Based on the results of the GEE analysis on the Vertical Jump Test scores,
there was a statistically significant difference between the two groups
regarding vertical jump performance (x2 = 10.041, df = 1, p = 0.002).
Additionally, time significantly affected the vertical jump test scores (x2 =
43.593, df = 2, p = 0.001), indicating that the vertical jump performance varied
significantly across different time points. Moreover, the interaction between
time and group was statistically significant (x2 = 12.430, df = 2, p = 0.002).
suggesting that the changes in vertical jump performance over time differed
between the two groups. In addition, there was statistically significant
difference between the genders regarding Vertical Jump performance (x2 =

13.552, df = 1, p = 0.001). (See Table 4.26).
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Table 4.26 : Result of GEE on Vertical Jump Test Score

Variable Source Wald df p-value
Chi-Square
Vertical Jump Test Gender 13.552 1 0.001
(cm) Group 10.041 1 0.002
Time 43.593 2 0.001
Time * Group 12.430 2 0.002

Table 4.27 Results show that, there was a statistically significant difference
between groups for boys regarding the vertical jump test score (x2 = 5.658, p
= 0.017), and there was also a statistically significant difference between
groups for girls regarding the vertical jump test score (x2 =4.417, p = 0.036).
This indicates that gender has a significant effect on the vertical jump test

score of SEM intervention students.

Table 4.27 : Analysis of Differences between Groups by Gender

Gender Source Wald df p-value
Chi-Square
Boys Between group 5.658 1 0.017
Girls Between group 4.417 1 0.036

For the Vertical Jump Test, within the SEM group, there were no statistically
significant differences between baseline and post-test1 (p > 0.05), with an
effect size (d) of 0.268. However, significant improvements were observed
between baseline and post-test2, as well as between post-testl1 and

post-test2 (p < 0.05), with effect sizes (d) of 0.945 and 0.764, respectively.

Similarly, within the ST group, there were no statistically significant

differences between baseline and post-test1 (p > 0.05), with an effect size (d)
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of 0.190. However, significant improvements were observed between
baseline and post-test2, as well as between post-test1 and post-test2 (p <

0.05), with effect sizes (d) of 0.400 and 0.245, respectively.

Therefore, both the ST and SEM groups exhibited significant improvements in
Vertical Jump Test performance over time, with the SEM group
demonstrating larger effect sizes in all periods, indicating greater
improvements in vertical jump performance compared to the ST group. (See

Table 4.28).

Table 4.28 : Within-group Comparison of Vertical Jump Test at Different
Time Points

Variable Time Group Mean SE df p-value 95% ClI Effect
Difference Lower Upper Size
(1-J) (d)
Baseline - ST -1.262 0.814 1 0.363 -3.210 0.686 0.190
Vertical post-test1 SEM -1.952 1497 1 0.577 -5.5637 1.632 0.268
Jump Baseline - ST -3.024 0.886 1 0.002 -5.145 -0.903 0.400
(-[:erﬁ)t post-test2 SEM -8.762 1.722 1 0.001 -12.884 -4.640 0.945
Post-test1 ST -1.762 0.701 1 0.036 -3.439 -0.085 0.245
- SEM -6.810 1.405 1 0.001 -10.173 -3.447 0.764
post-test2

To compare the Vertical Jump Test scores between the SEM group and the
ST group at different time points (baseline, post-test1, and post-test2),
post-hoc tests (Bonferroni) were conducted, as shown in Table 4.29. The
results indicate no statistically significant differences between the two groups

at baseline (p = 0.227) and post-test1 (p = 0.055).

However, a statistically significant difference was observed at post-test2 (p <

0.001), with a mean difference of -7.595 and a large effect size (d = 0.807),
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showing that the SEM group outperformed the ST group in lower body
explosiveness at that stage. The effect size was small at baseline (d = 0.251),
moderate at post-test1 (d = 0.391), and large at post-test2 (d = 0.807),

indicating a progressive improvement.

In summary, these findings demonstrate that the SEM intervention
significantly enhanced lower body power compared to the standard teaching

approach by the end of the intervention.

Table 4.29 : Comparison of Vertical Jump Test between Groups at
Different Time Points

Variable Time Between Mean SE df p-value 95% ClI Effect
Group Difference Lower Upper Size

(I-J) (d)

Vertical Baseline  ST-SEM -1.857 1.536 1 0.227 -4.868 1.153  0.251
Jump Post-test1 ST-SEM -2.548 03271 0.055 -5.149  0.535  0.391

(Tes)t Post-test2 ST-SEM -7.595 1.923 1 0.000 -11.365 -3.826 0.807
cm

Figure 4.6 presents the average power (vertical jump test) scores for both
groups throughout the process. At baseline, the SEM group's average score
for the Vertical jump test was slightly higher than that of the ST group, but the
difference was insignificant. After post-test1, the SEM and ST groups showed
some improvement in average vertical jump test scores, with SEM still slightly
higher than ST, though the difference was minor. However, at the end of the
12-week intervention, both SEM and ST groups exhibited improvements in
average vertical jump test scores at post-test2, but the improvement was

more significant for the SEM group.
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Figure 4.6 : The Mean Scores Changes of Power across the Times for
Both Groups
4.5.7 Cardiovascular Fitness

The seventh domain of physical fitness is cardiovascular fitness, which was
observed through the YO-YO test to assess the impact of two football

teaching interventions. Descriptive data are in Table 4.30.

Table 4.30 : Descriptive Statistics (Mean and SE) of YO-YO Test for NT
and SEM Groups at Different Time Points

Variable Times ST group SEM Group
LsMean (SE) LsMean (SE)
YO-YO Test Baseline 344.799 (31.502) 357.180 (23.557)
(meter) Post-test1 413.847 (30.188) 441.466 (35.988)
Post-test2 470.038 (49.848) 698.609 (46.192)

The results of the YO-YO Test (cardiovascular fitness) indicate a statistically
significant difference between genders (x2 = 15.518, p= 0.001), but no
statistically significant difference between two groups (x2 = 4.140, p = 0.042).
Furthermore, there was a significant effect of time on the YO-YO Test scores

(x2 = 80.062, p < 0.001). The interaction between time and group was
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statistically significant (x2 = 15.613, p < 0.001), suggesting that the changes
in cardiovascular fitness over time differed between the two groups (baseline,
post-test1, and post-test2), and there were significant differences between

the sexes. Table 4.31 provides additional details.

Table 4.31 : Result of GEE on YO-YO Test Score

Variable Source Wald df p-value
Chi-Square
YO-YO Test Gender 15.518 1 0.001
(meter) Group 4.140 1 0.042
Time 80.062 2 0.001
Time * Group 15.613 2 0.001

Table 4.32 Results show that, there was no statistically significant difference
between groups for boys regarding the YO-YO test score (x2 = 0.464, p =
0.496), but there was no statistically significant difference between groups for
girls regarding the YO-YO test score (x2 = 3.092, p = 0.064). This indicates
that gender has no significant effect on the YO-YO test score of SEM

intervention students.

Table 4.32 : Analysis of Differences between Groups by Gender

Gender Source Wald df p-value
Chi-Square
Boys Between group 0.464 1 0.496
Girls Between group 3.092 1 0.064

Bonferroni post-hoc tests were employed to evaluate the differences in
cardiovascular fitness among the two groups of junior high school students at

three different time points, as shown in Table 4.33. The Bonferroni tests
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revealed that the SEM group exhibit a statistically significant difference in
YO-YO Test scores between baseline and post-test1, post-testl1 and
post-test2 (p < 0.05). Conversely, in the ST group, YO-YO Test scores
showed significant differences between baseline and post-test1 (p < 0.05), as

well as between baseline and post-test2 (p < 0.05).

In contrast, no significant difference was found between post-test1 and 2 (p >
0.05). The effect size (d) for the SEM group was greater than that of the ST
group across all three time periods (baseline, post-test1, and post-test2),
indicating that the SEM group exhibited greater changes in cardiovascular
fithess over time compared to the ST group. Table 4.33 provides additional

details.

Table 4.33 : Within-group Comparison of YO-YO Test at Different Time
Points

Variable Time Group Mean SE df p-value 95% ClI Effect
Difference Lower Upper Size

(1-) d

Baseline- ST -69.048 11629 1 0.001 -96.888 -41.208 0.323

YO-YO posttestl  SEM 84286 30732 1 0.018 -157.858 -10.714 0.415
Test Baseline- ST -125.238 27.644 1  0.001 -191.418 -59.059 0.425
(meter)  posttest2 SEM  -341.429 47578 1  0.001 -455.329 -227.528 1.372
Post-test1 ST -56.191  30.892 1 0207 -130.145 17.764  0.192

1

y SEM -257.143  48.471
post-test2

0.001 -373.182 -141.104 0.889

To compare the YO-YO Test scores of the SEM group and ST group at
different time points (baseline, post-test1, and post-test2), post-hoc tests
(Bonferroni) were conducted, as shown in Table 4.34. The results indicate no
statistically significant difference in YO-YO Test scores between the SEM and

ST groups before testing (p = 0.751) and after post-test1 (p = 0.554) following
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adjustments. However, a statistically significant difference was observed
between the SEM and ST groups in YO-YO Test scores at post-test2 (p =
0.001). Calculations of the effect size for the SEM and ST groups at three
different time points revealed small effect sizes for baseline (d = 0.068) and
post-test1 (d = 0.119). In contrast, post-test2 exhibited an effect size (d =
0.673) that was more than moderate level on participants’' YO-YO Test

scores. (See Table 4.34)

Table 4.34 : Comparison of YO-YO Test between Groups at Different
Time Points

Variable Time Between Mean SE df p-value 95% ClI Effect
Group Difference Lower Upper Size

(-J) (d)

YO-YO  Baseline ST-SEM -12.381 38.952 1 0.751 -88.726  63.965 0.068
Test Post-test1 ST-SEM -27.619 46.710 1 0.554 -119.169 63.931 0.119
(meter)  post-test2  ST-SEM -228.571  67.671 1 0.001  -361.204 -95.939 0.673

Figure 4.7 illustrates the mean scores of cardiovascular fitness (YO-YO Test)
over the entire duration. The SEM group exhibited slightly higher YO-YO Test
scores than the ST group at baseline. However, both groups showed an
increase in YO-YO Test scores at post-test1, and by the end of the 12-week
intervention, the SEM group's average total YO-YO Test score far surpassed

that of the ST group at post-test2.
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Figure 4.7 : The Mean Scores Changes of Cardiovascular Fitness across
the Times for Both Groups

4.6 Effect of Sport Education Model on Learning Attitude

4.6.1 Cognitive Learning Attitude

The first domain of learning attitude is cognitive learning attitude, which is
assessed through the SPEA test to evaluate the impact of two football

teaching interventions. Descriptive data can be found in Table 4.35.

Table 4.35 : Descriptive Statistics (Mean and SE) of Cognitive
Dimension Score for Control and Experimental Groups at Different Time
Points

Variable Times Control Group Experimental Group
LsMean (SE) LsMean (SE)
Cognitive Baseline 38.620 (0. 679) 38.000 (0.570)
Dimension Score Post-test1 37.640 (0.521) 41.640 (0.428)
(points) Post-test2 38.620 (0.363) 44.120 (0.403)

Several significant findings emerge based on the results of the GEE analysis

on the Cognitive Dimension Score. First, the two groups had a statistically
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significant difference regarding cognitive dimension scores (x2 = 34.134, df =
1, p = 0.001). This suggests that there were disparities in cognitive
performance between the groups. Additionally, time significantly affected
cognitive dimension scores (x2 = 32.845, df = 2, p = 0.001), indicating that
cognitive performance varied significantly across different time points.
Furthermore, the interaction between time and group was also statistically
significant (x2 = 25.872, df = 2, p = 0.001), suggesting that the changes in
cognitive performance over time differed between the two groups. (See Table

4.36)

Table 4.36 : Result of GEE on Cognitive Dimension Score

Variable Source Wald df p-value
Chi-Square
Cognitive Group 34.134 1 0.001
Dimension Score  Time 32.845 2 0.001
(points) Time * Group 25.872 2 0.001

For the Cognitive Dimension Score, within the SEM group, there were
statistically significant differences between baseline and post-test1, baseline
and post-test2, and post-test1 and post-test2 (p < 0.001), with the large effect

sizes (d) of 1.101, 1.889, and 0.908.

Within the ST group, there were no statistically significant differences
between baseline and post-test1 (p > 0.05), with a small effect size (d) of
0.192, nor between baseline and post-test2 (p > 0.05), with a very small effect
size (d) of 0.001; additionally, there were no significant differences between

post-test1 and post-test2 (p > 0.05), with an effect size (d) of 0.331.
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Therefore, the SEM group demonstrated larger effect sizes than the ST group
in all periods, indicating greater improvements in cognitive performance. (See

Table 4.37)

Table 4.37 : Within-group Comparison of Cognitive Dimension Score at
Different Time Points

Variable Time Group Mean SE df p-value 95% ClI Effect
Difference Lower Upper Size
(1-J) (d)
Baseline - ST 0.980 1.025 1 1.000 -2.030 3.980 0.192
Cognitive ost-test1
D . SEM 3640 0706 1 0001 -5720 -1570 1.101
Score - “Baseline- ST 0000  1.019 1 1000 -2990 2990 0.001
(points) post-test2
SEM -6.120 0642 1 0001 -8.000 -4.240 1.889
Post-test1 ST -0.980 0586 1 1.000 -2.700 0.740 0.331
post:test2 SEM -2.480 0614 1 0001 -4280 -0.670 0.908

To compare the Cognitive Dimension Score between the SEM group and ST
group at different time points (baseline, post-test1, and post-test2), post-hoc

tests (Bonferroni) were conducted, as shown in Table 4.38.

The results indicate no statistically significant differences in the baseline
Cognitive Dimension Score between the SEM and ST groups (p = 1.000).
However, significant differences were observed in the Cognitive Dimension
Score between the SEM and ST groups at post-test1 (p = 0.001) and

post-test2 (p = 0.001).

At post-test1, the SEM group exhibited a mean difference of -4.000 with an
effect size (d) of 1.278, while at post-test2, the SEM group showed a mean

difference of -5.500 with an effect size (d) of 2.188. These effect sizes
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indicate large differences in Cognitive Dimension Scores between the SEM

and ST groups at post-tests 1 and post-test2.

Overall, this analysis suggests that the SEM group demonstrated significantly
lower Cognitive Dimension Scores than the ST group at post-test1 and
post-test2, with substantial effect sizes indicating notable differences in

performance between the two groups at those time points.

Table 4.38 : Comparison of Cognitive Dimension Score between Groups
at Different Time Points

Variable Time Between Mean SE df p-value 95% ClI Effect
Group Difference Lower Upper Size

(I-J) (d)

Cognitive  Baseline  ST-SEM 0.620 1.123 1 1.000 -2.680 3.910 0.119

Dimension Post-test! ST-SEM -4.000 0.675 1 0.001 -5.980 -2.020 1.278
(Sgort‘e) Post-test2 ST-SEM -5.500 0.542 1 0.001 -7.090 -3.910 2.188
points

Figure 4.8 presents the average cognitive dimension scores for both groups
throughout the process. At baseline, the ST group's scores were slightly
higher than the SEM group's, but the difference was insignificant. After
post-test1, there was a slight decrease in cognitive dimension scores for the
ST group, while the SEM group showed a significant improvement. At
post-test2, the cognitive dimension scores for the ST group students
increased slightly but not significantly, whereas the SEM group's scores

increased more notably compared to the ST group.

124



Cognitive Dimension Score
@ Control Group @ Experimental Group

50
45
wn
< 40 /
S . —o
o 35
30 I I I
Baseline Post-test 1 Post-test 2
Time

Figure 4.8 : The Mean Score Changes of Cognitive Learning Attitude
across the Times for Both Groups

4.6.2 Affective Learning Attitude

The second domain of learning attitude is affective learning attitude, which is
assessed through the SPEA test to evaluate the impact of two football

teaching interventions. Descriptive data can be found in Table 4.39.

Table 4.39 : Descriptive Statistics (Mean and SE) of Affective Dimension
Score for Control and Experimental Groups at Different Time Points

Variable Times Control Group Experimental Group
LsMean (SE) LsMean (SE)
Affective Baseline 35.810 (0.849) 36.140 (0.704)
Dimension Score Post-test1 36.170 (0.414) 40.710 (0.374)
(points) Post-test2 37.48 (0.670) 43.860 (0.401)

Based on the results of the GEE analysis on the Affective Dimension Score,
several key findings emerge. First, the two groups had a statistically
significant difference regarding affective dimension scores (x2 = 63.112, df =

1, p = 0.001). This indicates that there were notable distinctions in affective

125



responses between the groups. Additionally, time significantly affected
affective dimension scores (x2 = 51.095, df = 2, p = 0.001), suggesting that
affective responses varied significantly across different time points.
Furthermore, the interaction between time and group was also statistically
significant (x2 = 20.281, df = 2, p = 0.001), indicating that the changes in
affective responses over time differed between the two groups (see Table

40).

Table 4.40 : Result of GEE on Affective Dimension Score

Variable Source Wald df p-value
Chi-Square
Affective Dimension Group 63.112 1 0.001
Score Time 51.095 2 0.001
(points) Time * Group 20.281 2 0.001

For the Affective Dimension Score, within the SEM group, statistically
significant differences were found between baseline and post-test1 (p <
0.001), with a large effect size (d) of 1.237. Similarly, significant
improvements were observed between baseline and post-test2 (p < 0.001),
with a very large effect size (d) of 2.054. Additionally, significant differences
were noted between post-test1 and post-test2 (p< 0.001), with an effect size

(d) of 1.237.

Within the ST group, there were no statistically significant differences
between baseline and post-test1 (p > 0.05), with a small effect size (d) of
0.082. Likewise, there were no significant differences between baseline and

post-test2 (p > 0.05), with a moderate effect size (d) of 0.332. Additionally,
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there were no significant differences between post-test1 and post-test2 (p >

0.05), with an effect size (d) of 0.358. (See Table 4.41)

Therefore, the SEM group exhibited significant improvements in Affective
Dimension Score over time, while the ST group did not show significant
changes. Additionally, the SEM group demonstrated larger effect sizes than
the ST group in all periods, indicating greater improvements in affective

responses.

Table 4.41 : Within-group Comparison of Affective Dimension Score at
Different Time Points

Variable Time Group Mean SE df p-value 95% Cl Effect
Difference Lower Upper Size
(-J) (d)

Baseline - ST -0.360 1.011 1 1.000 -3.320 2.610 0.082
AffeCti\(e post-test1 SEM -4.570 0.764 1 0.001 -6.810 -2.330 1.237
Dimension "~ gjseline - ST -1.670 1.105 1 1.000 -4910 1.580 0.332
(?gi?]ﬁ) post-test2  SEM W 710 0764 1 0.001 -9.960 -5470 2.054
Post-test1 ST -1.310 0.839 1 1.000 -3.770 1.150 0.358
5 SEM -3.140 0.531 1 0.001 -4.700 -1.580 1.237

post-test2

To compare the Affective Dimension Score between the SEM group and ST
group at different time points (baseline, post-test1, and post-test2), post-hoc

tests (Bonferroni) were conducted, as shown in Table 4.42.

The results indicate no statistically significant differences in Affective
Dimension Score between the SEM and ST groups at baseline (p = 1.000).
However, significant differences were observed between the SEM and ST
groups in the Affective Dimension Score at post-test1 (p = 0.001) and

post-test2 (p = 0.001).
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At post-test1, the SEM group exhibited a mean difference of -4.550 with an
effect size (d) of 1.758, while at post-test2, the SEM group showed a mean
difference of -6.380 with an effect size (d) of 1.762. These effect sizes
indicate large differences in the Affective Dimension Score between the SEM

and ST groups at both post-tests 1 and post-test2.

Overall, this analysis suggests that the SEM group demonstrated significantly
lower Affective Dimension Scores than the ST group at post-test1 and
post-test2, with substantial effect sizes indicating notable differences in

performance between the two groups at those time points.

Table 4.42 : Comparison of Affective Dimension Score between Groups
at Different Time Points

Variable Time Between Mean SE df  p-value 95% Cl Effect
Group Difference Lower Upper Size
(-J)

Affective Baseline  ST-SEM -0.330 %liog = 1 1.000 -3.570  2.900 0.065
Dimension  Post-test! ST-SEM -4.550 0.558 1 0.001 -6.180 -2.910 1.758

(Sgort‘e) Post-test2 ST-SEM -6.380 0.781 1 0.001 -8.670 -4.090 1.762
points

Figure 4.9 illustrates the average scores of the affective dimension for both
groups throughout the process. At baseline, the SEM group's scores were
slightly higher than the ST group, but the difference was insignificant. After
post-test1, there was no significant change in affective dimension scores for
the ST group, while the SEM group showed a notable improvement. After
post-test2, the affective dimension scores for the ST group students
increased slightly but not significantly compared to baseline. In contrast, the

SEM group's scores significantly increased more than the ST group.
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Figure 4.9 : The Mean Score Changes of Affective Learning Attitude
across the Times for Both Groups

4.6.3 Holistic Learning Attitude

The Holistic learning attitude score was assessed using the SPEA test to
evaluate the impact of two football teaching interventions. Descriptive data

are presented in Table 4.43.

Table 4.43 : Descriptive Statistics (Mean and SE) of Holistic Learning
Attitude Score for Control and Experimental Groups at Different Time
Points

Variable Times Control Group Experimental Group
LsMean (SE) LsMean (SE)
Learning Attitude Baseline 74.430 (1.710) 74.140 (1.152)
Score Post-test1 73.810 (0.746) 82.360 (0.612)
(points) Post-test2 76.100 (0.825) 87.980 (0.695)

The analysis of the Holistic Learning Attitude Score, based on the GEE
results, reveals several significant findings: There was a statistically

significant difference between the two groups regarding holistic learning
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attitude scores (x2 = 61.457, df = 1, p = 0.001), indicating notable disparities
in holistic learning attitudes. Significant variation was observed in holistic
learning attitude scores across different time points (x2 = 56.337, df =2, p =
0.001), suggesting that holistic learning attitudes fluctuated significantly over
time. Additionally, the interaction between time and group was statistically
significant (x2 = 29.438, df = 2, p = 0.001), indicating differential changes in

holistic learning attitudes over time between the two groups. (See Table 4.44)

Table 4.44 : Result of GEE on Holistic Learning Attitude Score

Variable Source Wald df p-value
Chi-Square
Holistic Learning  Group 61.457 1 0.001
Attitude Score Time 56.337 2 0.001
(points) Time * Group 29.438 2 0.001

For the Holistic Learning Attitude Score, within the SEM group, there were
statistically significant differences between baseline and post-test1 (p =
0.001), with a large effect size (d) of 1.357. Similarly, significant differences
were observed between baseline and post-test2 (p = 0.001), with a very large
effect size (d) of 2.216. Additionally, there were significant differences

between post-tests 1 and 2 (p = 0.001), with an effect size (d) of 1.307.

Within the ST group, there were no statistically significant differences
between baseline and post-test1 (p = 1.000), with a small effect size (d) of
0.072. Likewise, there were no significant differences between baseline and

post-test2 (p = 1.000), with a small effect size (d) of 0.189. Additionally, there
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were no significant differences between post-test1 and 2 (p = 0.775), with an

effect size (d) of 0.443. (See Table 4.45)

Therefore, the SEM group improved its Holistic Learning Attitude Score over
time, while the ST group did not change significantly. Additionally, the SEM
group demonstrated larger effect sizes than the ST group in all periods,

indicating greater improvement in holistic learning attitudes.

Table 4.45 : Within-group Comparison of Holistic Learning Attitude
Score at Different Time Points

Variable Time Group Mean SE df p-value 95% ClI Effect
Difference Lower Upper Size
(I-J) (d)
Baseline - ST 0.620 1.853 1 1.000 -4.820 6.060 0.072
Learning post-test!  SEM -8.210 1266 1  0.001 -11.930 -4500 1.357
Attitude ~ Bageline- ST -1.670 1885 1  1.000 -7.200 3.870 0.189
(?gi?]ﬁ) post-test2  SEM -13.830  1.222 1 0.001 -17.420 -10250 2.216
Post-test1 ST -2.290 1175 1 0775 -5730 1.160  0.443
- SEM -5.620 0990 1 0.001 -8520 -2.710 1.307

post-test2

To compare the Holistic Learning Attitude Score between the SEM group and
ST group at different time points (baseline, post-test1, and post-test2),

post-hoc tests (Bonferroni) were conducted, as shown in Table 4.46.

The results indicate no statistically significant differences in Holistic Learning
Attitude Scores between the SEM and ST groups at baseline (p = 1.000).
However, significant differences were observed between the SEM and ST
groups in Holistic Learning Attitude Scores at post-test1 (p = 0.001) and

post-test2 (p = 0.001).
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At post-test1, the SEM group exhibited a mean difference of -8.550 with an
effect size (d) of 0.443, while at post-test2, the SEM group showed a mean
difference of -11.880 with an effect size (d) of 2.375. These effect sizes
indicate moderate to large differences in Holistic Learning Attitude Scores

between the SEM and ST groups at post-test1 and post-test2.

Overall, this analysis suggests that the SEM group demonstrated significantly
lower Holistic Learning Attitude Scores than the ST group at post-test1 and
post-test2, with substantial effect sizes indicating notable differences in

performance between the two groups at those time points.

Table 4.46 : Comparison of Holistic Learning Attitude Score between
Groups at Different Time Points

Variable Time Between Mean SE df p-value 95% ClI Effect
Group Difference Lower Upper Size
(I-J) (d)

Learning Baseline  ST-SEM 0.290 2.062 1 1.000 -5.770  6.340 0.030
Attitude  Post-test!  ST-SEM -8.550 0.965 1 0.001 -11.380 -5.710 0.443

(Sgort‘e) Post-test2 ST-SEM -11.880 1.079 1 0.001 -15.050 -8.710 2.375
points

Figure 4.10 presents the average scores of the holistic learning attitude for
both groups throughout the process. At baseline, the scores for the SEM
group were almost identical to those of the ST group. After post-test1, there
was a slight decrease in the holistic learning attitude score for the ST group,
but the decrease was insignificant. In contrast, the SEM group showed a
noticeable improvement. After post-test2, compared to the ST group, the
holistic learning attitude score for ST group students increased slightly but not
significantly, whereas the SEM group's score exhibited a more significant

increase.
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Figure 4.10 : The Mean Scores Changes of Holistic Learning Attitude
across the Times for Both Groups

4.7 Conclusion

The research results indicate that compared to the ST group, participants in
the SEM group (middle school students aged 13-15) showed statistically
significant improvements in physical fithess and learning attitude variables.
Between-group effects revealed statistically significant differences in the four
physical fithess variables and all learning attitude variables between the SEM
and ST groups (p<0.05). Specifically, all physical fitness and learning attitude
variables in the SEM group from baseline to post-test2 showed statistical
significance; from baseline to post-test1, cognitive dimension score, affective
dimension score, and learning attitude showed statistically significant
differences (p<0.05), while other physical fithess indicators did not show
statistical significance (p>0.05); however, from post-test1 to post-test2 and
from baseline to post-test1, all physical fithess and learning attitude variables

in the SEM group were statistically significant. In the ST group, between
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baseline and post-test2, except for upper body strength, lower body
explosiveness, and cardiovascular fitness (p<0.05), no other indicators
showed significant differences; from baseline to post-test1, except for
cardiovascular fithess (p<0.05), no other physical fithess and learning attitude
variables showed statistical significance (p>0.05); from post-test1 to
post-test2, except for upper body strength and lower body explosiveness
(p<0.05), no other physical fithess and learning attitude variables showed

statistical significance (p>0.05).

Between-group effects showed that there were no statistically significant
differences in the dependent variables (physical fitness and learning attitude)
at the baseline (p>0.05). At post-test1, the differences in cognitive dimension
score, affective dimension score, and learning attitude score between the
groups were statistically significant (p<0.05); at post-test2, the differences in
agility, speed, lower body explosiveness, cardiovascular fithess, cognitive
dimension score, affective dimension score, and learning attitude score

between the groups were statistically significant (p<0.05).

These research findings further support that, compared to the ST group, the
SEM group showed significant improvements in physical fithess and learning
attitude variables (Pritchard et al., 2015; Ward et al., 2017; Wahl-Alexander &
Chomentowski, 2018; Nikravan et al., 2019; Fernandez-Rio et al., 2017; Choi

et al., 2021; Zhang et al., 2020).
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CHAPTER 5

DISCUSSION, CONCLUSION, IMPLICATION, AND RECOMMENDATION

5.1 Introduction

This chapter discusses the results (physical fithess and learning attitudes),

conclusions, implications, and future research recommendations.

5.2 Discussion on Physical Fitness Variables

The first objective of this section is to discuss the results of the seven physical
fithess variables in the context of the first objective. The aim is to evaluate the
impact of SEM on middle school students' physical fithess and compare and
analyse these findings with previous research. Additionally, potential
interpretations of the results are considered, along with how these findings
can be used to enhance the teaching quality of SEM. The discussion begins
with body composition, followed by flexibility, agility, speed, upper body

strength, lower body explosiveness, and cardiovascular fitness.

5.21 Discussion on Body Composition

The The body composition (BMI-for-age) results indicate that there were no
statistically significant differences between the groups at baseline, post-test1,
and post-test2 (p > 0.05). This finding supports our hypothesis: HO1-1: There
were no statistically significant differences between the experimental and
control groups in body composition at baseline, post-test1, and post-test2

among junior high school students in Hebei, China. Additionally, while the ST
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group's BMI-for-age showed no significant changes across the three time
points, the SEM group showed no significant difference between baseline
and post-test1 but significant differences between baseline and post-test2

and between post-test1 and post-test2 (p < 0.05).

These results suggest that SEM has the potential to influence students'
BMI-for-age over time, consistent with findings from Segovia & Gutiérrez
(2020). However, despite intra-group improvements, no significant
between-group differences were observed. While the relatively short
intervention duration and moderate exercise intensity may partly explain this,

other factors also warrant discussion.

First, student motivation and its variability could have influenced the results.
Although SEM is designed to enhance autonomy and engagement, not all
students may have responded equally. Some students, particularly those with
low intrinsic motivation or a preference for teacher-directed instruction, may
have participated passively in SEM sessions, reducing the potential

cumulative impact on body composition (Franco et al., 2021).

Second, classroom culture and prior learning habits might have affected how
effectively SEM was implemented. In traditional Chinese PE settings,
students are accustomed to teacher-led, directive styles. The sudden shift to
a more student-centered approach may have caused adjustment difficulties
for some students, leading to inconsistent participation quality and less

effective physical engagement (Lyu et al., 2023).
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Third, differences in extracurricular physical activity and dietary habits could
have diluted the observable group-level differences. If both groups engaged
in similar levels of physical activity outside of class or maintained stable
dietary patterns, the additional impact of SEM would be less pronounced (Liu
et al., 2023). Furthermore, growth spurts and puberty-related changes among
adolescents can independently influence BMI-for-age, introducing variability

unrelated to the intervention (WHO, 2023).

Finally, school-level factors and campus culture may play a role. If the
broader school environment does not strongly promote physical activity, even
well-designed SEM interventions may be limited in their overall impact (Ward

& Griggs, 2011).

In conclusion, while SEM showed intra-group improvements in BMI-for-age,
the lack of significant superiority over ST likely results from a combination of
intervention duration, student motivation differences, classroom cultural
adjustment, external lifestyle factors, and school environmental influences.
Future research should integrate motivation-based support strategies,
gradually introduce SEM in traditional teaching cultures, and monitor

extracurricular habits to better isolate SEM's impact on body composition.

In addition, while this study observed short-term improvements in BMI-for-age
within the SEM group, the long-term sustainability of these changes remains
uncertain. In real-world educational settings, maintaining positive changes in

body composition requires consistent, ongoing engagement and the
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integration of health-promoting behaviors beyond the intervention period
(Franco et al., 2021). However, sustaining student motivation, ensuring that
physical activity becomes a long-term habit, and aligning SEM with school
curricula over extended periods present significant challenges (Casey &

MacPhail, 2018).

Teachers may face difficulties in continuously implementing SEM due to time
constraints, administrative pressures, and the need for specialized
pedagogical skills. Moreover, the broader school culture and support from
parents and community environments are critical to fostering long-term
behavioral change (Perlman & Goc Karp, 2010). Future research should not
only extend intervention periods but also explore how to embed SEM into
regular school curricula and examine its long-term impact on body
composition over multiple academic terms or years. Establishing professional
development programs for teachers and creating institutional support

mechanisms will be key to achieving sustainable outcomes.

5.2.2 Discussion on Flexibility

The flexibility (sit-and-reach) results show no statistically significant
differences between the groups at baseline, post-test1, and post-test2 (p >
0.05). This finding supports our hypothesis: HO1-2: There were no statistically
significant differences between the experimental and control groups in
flexibility at baseline, post-test1, and post-test2 among junior high school
students in Hebei, China. Additionally, while the ST group showed no

significant changes in flexibility across the three time points, the SEM group
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showed no significant difference between baseline and post-test1 but
significant differences between baseline and post-test2 and between

post-test1 and post-test2 (p < 0.05).

Although SEM resulted in significant improvements within the group over
time, the absence of inter-group differences suggests that factors beyond
intervention length need to be considered. First, the specificity of training may
have contributed. While SEM sessions are diverse and engaging, they may
not have included enough dedicated or progressive flexibility training to

surpass the effects of regular physical education (Behm et al., 2016).

Second, student motivation and self-regulation play crucial roles in flexibility
development. Some students may have taken the initiative to stretch and
practice outside of class due to increased motivation fostered by SEM (lhle et
al.,, 2021), but this behavior is not guaranteed across all participants.
Differences in how students transfer in-class learning to personal practice
routines could explain the intra-group improvements without large

between-group differences.

Third, classroom culture and peer influence are critical. In a setting where
teacher authority traditionally dominates, students may initially lack
confidence in leading their own training activities. If classroom culture does
not fully support autonomy and peer encouragement, the positive effects of

SEM on flexibility development might be limited (Light & Harvey, 2017).
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Moreover, external factors such as participation in extracurricular sports or
other physical activities may have contributed to flexibility changes in both
groups. If students from the control group were involved in other structured or

informal physical activities, it would reduce the contrast with the SEM group.

Finally, the school's overall emphasis on physical education and its support
for healthy habits may act as a background factor. Without a school-wide
culture that values continuous physical self-improvement, even motivated
students may face barriers to sustaining stretching routines (Ward & Griggs,

2011).

In summary, the lack of significant between-group differences in flexibility
may be due to a combination of factors: insufficient flexibility-specific focus in
the intervention, variability in student motivation and self-directed practice,
challenges in shifting classroom culture toward autonomy, extracurricular
activity dilution, and institutional culture. Future research should integrate
flexibility-focused components in SEM, monitor out-of-class practice

behaviors, and consider the influence of broader school environments.

Furthermore, although short-term improvements in flexibility were observed
within the SEM group, the challenge remains whether these gains can be
sustained over time. Long-term flexibility improvements require consistent,
focused practice, which may decline once the structured intervention ends
(Behm et al., 2016). The sustainability of these outcomes depends on

fostering students’ intrinsic motivation, encouraging self-directed exercise
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habits, and creating a classroom culture that values lifelong physical activity

(Ihle et al., 2021).

In practice, maintaining SEM's positive effects on flexibility over semesters or
school years may be hindered by scheduling limitations, varying teacher
expertise, and insufficient school-level emphasis on holistic fitness (Casey &
MacPhail, 2018). Schools must consider implementing supportive policies,
integrating SEM principles into ongoing PE curricula, and offering follow-up
modules that reinforce flexibility training. Future studies should also
investigate how teacher professional development and the cultivation of
autonomy-supportive classroom environments influence the long-term

effectiveness of SEM in flexibility development.

5.2.3 Discussion on Agility

The agility (arrowhead agility test) results show no statistically significant
differences between the groups at baseline and post-test1 (p > 0.05), but
there is a statistically significant difference at post-test2. This finding refutes
our hypothesis: HO1-3: There were no statistically significant differences
between the experimental and control groups in agility at baseline, post-test1,
and post-test2 among junior high school students in Hebei, China.
Additionally, while the ST group showed no significant changes in agility
across the three-time points, the SEM group showed no significant difference
between baseline and post-test1 but significant differences between baseline
and post-test2 and between post-test1 and post-test2 (p < 0.05). A more

detailed explanation follows.
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These results indicate that although SEM did not significantly impact agility in
the short term (from baseline to post-test1), it had a significant impact over
time (by post-test2), suggesting that SEM positively affects students' agility
over a more extended period. This finding is consistent with the results of
Nikravan et al. (2019). SEM emphasises student engagement and interaction
in authentic sports environments, providing structured and contextualised
physical education courses. Through diverse exercise and skill training, SEM
promotes the comprehensive development of students' physical fitness
(Hastie et al., 2011). The model also emphasises teamwork, personal
responsibility, and long-term participation, enabling students to improve their
reaction speed and agility in constantly changing environments, which is

crucial for enhancing agility (Farias et al., 2018).

The differences in the timing of improvements between post-test1 and
post-test2 can be explained by the nature of motor learning and physiological
adaptation. Parameters such as agility often require more time to develop, as
they involve not only muscular strength and speed but also complex
neuromuscular coordination, decision-making, and reaction timing (Behm et
al., 2010). Early stages of intervention (up to post-test1) may be dominated by
cognitive understanding and basic skill familiarization, with minimal
observable changes. In contrast, post-test2 outcomes reflect the cumulative
effect of continuous practice, where the progression from cognitive and
associative learning stages to autonomous execution leads to measurable
improvements (Fitts & Posner, 1967). Additionally, physiological adaptations

such as neural efficiency and proprioceptive refinement typically occur after
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several weeks of repeated exposure (Robinson et al., 2014). This explains
why agility showed delayed improvement, while parameters requiring simpler

linear strength or flexibility adaptations may respond earlier.

The delayed emergence of significant improvements in agility can also be
explained through exercise physiology and neurophysiological adaptation
mechanisms. Improvements in agility are not only dependent on muscular
strength and speed but also on neuromuscular coordination, proprioceptive
response, and the efficiency of the central nervous system in transmitting
rapid motor commands (Behm et al., 2010). These adaptations typically
require repeated practice and progressive challenges over several weeks.

SEM’ s continuous and varied practice scenarios likely contributed to motor

learning and neuroplastic changes, enabling students to better anticipate,
react, and change direction quickly in dynamic game situations (Robinson et

al., 2014).

Moreover, from a psychological perspective, SEM’ s emphasis on student

autonomy and decision-making may enhance cognitive agility, which
complements physical agility. The process of making tactical decisions under
pressure during team play scenarios trains not only the body but also reaction
time and information processing speed, both key components of agility (Light

& Harvey, 2017).

Compared to short-term training, long-term, planned physical education is

more conducive to improving physical fitness (Miller et al., 2012). Additionally,
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the effects of physical training typically manifest after several weeks,
especially for complex skills and physical fitness (Robinson et al., 2014). The
sustained and structured nature of SEM allows students to undergo
progressive physical and cognitive adaptations, which explains why agility

improvements were not observed until post-test2.

In contrast, the ST group showed no significant changes in agility throughout
the study period, indicating that ST methods have limited effectiveness in
improving students' agility. Standard physical education may focus more on
basic activities and games, lacking systematic agility training and progressive
overload principles, which results in stable agility levels for students (Ward &

Griggs, 2011).

Although this study indicates that SEM is effective over a longer period,
longer follow-up studies might reveal more comprehensive impacts (Hastie et
al., 2011). Future research should consider extending the intervention period
to observe the long-term effects of SEM on agility and further explore the
neurocognitive and psychological mechanisms that contribute to agility

improvements in adolescent students.

While this study demonstrates that SEM can significantly improve agility over
a 12-week period, questions remain regarding the long-term sustainability of
these improvements. Agility is a complex physical quality that requires
continuous practice and progressive challenges to maintain and further

develop (Robinson et al., 2014). In real school settings, sustaining SEM
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implementation beyond a short intervention period can be complicated by
factors such as teacher workload, curriculum rigidity, and competing

academic priorities (Light & Harvey, 2017).

Furthermore, as students progress through different grades, changes in
academic pressure, school policies, and reduced time for physical education
may erode initial gains unless supported by consistent institutional structures
and motivational environments. Embedding SEM as part of a continuous
school-wide strategy, combined with teacher training, regular performance
monitoring, and student feedback mechanisms, will be crucial to achieving
lasting agility development (Casey & MacPhail, 2018). Future research
should also explore multi-year longitudinal studies to assess the maintenance
of agility improvements and identify best practices for long-term SEM

integration.

5.24 Discussion on Speed

The speed (30-meter sprint test) results show no statistically significant
differences between the groups at baseline and post-test1 (p > 0.05), but
there is a statistically significant difference at post-test2. This finding refutes
our hypothesis: HO1-4: There were no statistically significant differences
between the experimental and control groups in speed at baseline,
post-test1, and post-test2 among Junior high school students in Hebei,
China. Additionally, while the ST group showed no significant changes in
speed across the three-time points, the SEM group showed no significant

difference between baseline and post-test1, but significant differences
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between baseline and post-test2 and between post-test1 and post-test2 (p <

0.05). A more detailed explanation follows.

This result indicates that SEM significantly improves students' speed over
extended periods. This finding is similar to previous studies (Wu, 2008;
Nikravan et al., 2019). This may be because SEM emphasises physical skills,
fithess exercises, and students' overall development and long-term progress
(MacPhail et al., 2013). The SEM curriculum provides a more systematic and
continuous teaching plan, which helps students show significant improvement
over time. In contrast, the ST group showed no significant changes in speed
across the three-time points, likely due to the ST methods lacking systematic
physical training and long-term planning (Hastie et al.,, 2011). This is
consistent with existing literature, which suggests that ST often significantly
struggles to improve students' athletic abilities in the short term (Siedentop et

al., 2020).

The observed differences in improvement timelines between post-test1 and
post-test2 can be explained by the specific physiological and neurological
adaptation processes involved in speed development. Improvements in
speed are typically associated with neural adaptations, such as enhanced
motor unit recruitment, firing frequency, and synchronization, which require
repeated stimulus and sustained training over several weeks (Ross et al.,
2001). In the early stages (up to post-test1), students may focus on technique
correction and basic posture adjustments, with Ilimited impact on

performance. However, as training continues toward post-test2, cumulative
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neuromuscular adaptation, muscle fiber recruitment efficiency, and
biomechanical refinement become more pronounced, resulting in significant
measurable improvements. Additionally, according to the stages of motor
learning (Fitts & Posner, 1967), initial improvements are cognitive and slow,
while automatic and fluid execution — critical for sprinting performance —
emerges after continuous practice and contextual application. This explains
why speed improvements become more evident between post-test1 and

post-test2 rather than during the initial phase of the intervention.

Although our hypothesis H01-4 showed no significant differences in speed
between the experimental and control groups at each time point, the results
refuted this hypothesis. A possible reason is that the long-term effects of the
SEM curriculum became evident, whereas the short-term intervention did not
immediately show differences (MacPhail et al., 2013). Schools should
consider adopting the SEM model to continuously improve students' physical
fithess and sports participation over extended periods. For educators and
policymakers, this study provides strong evidence supporting the application

of the SEM curriculum in physical education (Siedentop et al., 2020).

5.2.5 Discussion on Upper Body Strength

The upper body strength (pull-up test) results show no statistically significant
differences between the groups at baseline, post-test1, and post-test2 (p >
0.05). This finding supports our hypothesis: H01-5: There were no statistically
significant differences between the experimental and control groups in upper

body strength at baseline, post-test1, and post-test2 among Junior high
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school students in Hebei, China. Additionally, while both SEM and ST groups
showed no statistically significant differences in upper body strength from
baseline to post-test1, both groups showed statistically significant differences
from baseline to post-test2 and from post-test1 to post-test2 (p < 0.05). A

more detailed explanation follows.

These results indicate that although neither the SEM nor ST programs
showed significant short-term improvements in students' upper body strength,
both groups demonstrated improvements in pull-up test performance over
time. This gradual enhancement is likely due to the prolonged participation in
physical activities, which gradually strengthens upper body muscles
(Faigenbaum et al., 2009). While SEM emphasises skill training and overall
development, its short-term effects on specific physical fithess indicators
might not be as significant as those achieved through long-term continuous
exercise. These results are consistent with existing literature, suggesting that
short-term physical interventions may not immediately improve certain
specific fithess indicators. Still, long-term sustained exercise can lead to
significant improvements (Hoffman et al., 2009). For instance, Faigenbaum et
al. (2009) demonstrated that adolescents showed marked improvements in

upper body strength after prolonged physical training.

These findings suggest that educators and policymakers should recognise
the importance of long-term, sustained physical education programs for
developing students' physical fitness, even if short-term results are not

immediately apparent. Schools should continue implementing diverse and
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systematic physical education programs to improve students' fitness

indicators over the long term (Faigenbaum et al., 2009).

5.2.6 Discussion on Lower Body Explosiveness

The lower body explosiveness (vertical jump test) results show no statistically
significant differences between the groups at baseline and post-test1 (p >
0.05). Still, there is a statistically significant difference in post-test2. This
finding refutes our hypothesis: H01-6: There were no statistically significant
differences between the experimental and control groups in lower body
explosiveness at baseline, post-test1, and post-test2 among Junior high
school students in Hebei, China. Additionally, while both SEM and ST groups
showed no statistically significant differences in lower body explosiveness
from baseline to post-test1, both groups showed statistically significant
differences from baseline to post-test2 and from post-test1 to post-test2 (p <

0.05). A more detailed explanation follows.

These results indicate that although the SEM program did not significantly
improve students' lower body explosiveness between baseline and
post-test1, significant progress was observed with more extended
intervention. This may be due to the systematic training and repetitive
exercises in the SEM curriculum, which enhances lower body explosiveness
over time (Harrison & Gaffney, 2001). The SEM program emphasises
long-term development and continuous training, which may take longer to
show significant effects on specific physical fitness indicators (Hastie et al.,

2011). In contrast, the ST group's progress was relatively smaller, likely due
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to the ST methods' lack of systematisation and continuity (Siedentop et al.,
2020). These results are consistent with existing literature, indicating that
SEM significantly improves students' physical fitness with long-term
intervention (Harrison & Gaffney, 2001). For example, Hastie et al. (2011)
found that systematic physical education programs can significantly improve

students' athletic performance and physical fitness.

Furthermore, the intervention frequency in this study was three times per
week, consistent with some previous studies. For instance, Faigenbaum et al.
(2009) also used a frequency of three times per week, significantly improving
adolescents' physical fithess after long-term intervention. Additionally,
Harrison and Gaffney (2001) found that sustained training three times per
week effectively improved students' physical fitness. However, other studies
with different intervention frequencies have shown varying effects. For
example, Hoffman et al. (2009) found that although an intervention frequency
of twice per week had some short-term impact on strength and
explosiveness, the long-term effects were less significant than those of three
or more times per week. Conversely, a frequency of five times per week may
lead to overtraining, resulting in less significant effects than three times per
week, as students might not fully recover, risking fatigue and injury (Hoffman

et al., 2009).

This study provides strong evidence for educators and policymakers to

support the application of the SEM program in physical education (Siedentop
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et al., 2020). Future research could explore different intervention frequencies

to compare their effects on physical fitness improvement.

5.2.7 Discussion on Cardiovascular Fitness

The cardiovascular fitness (YO-YO test) results show no statistically
significant differences between the groups at baseline and post-test1 (p >
0.05). Still, there is a statistically significant difference in post-test2. This
finding refutes our hypothesis: HO1-7: There were no statistically significant
differences between the experimental and control groups in cardiovascular
fithess at baseline, post-test1, and post-test2 among Junior high school
students in Hebei, China. Additionally, although both SEM and ST groups
showed no statistically significant differences in cardiovascular fithess from
baseline to post-test1 and from post-test1 to post-test2, both groups showed
statistically significant differences from baseline to post-test2 (p < 0.05). A

more detailed explanation follows.

These results indicate that although the SEM program did not significantly
improve students' cardiovascular fithess between baseline and post-test1,
significant progress was observed with more extended intervention. This
aligns with previous research findings (Pritchard et al., 2015; Ward et al.,
2017; Wahl-Alexander & Chomentowski, 2018; Wu, 2008; Nikravan et al.,
2019; Menickelli & Hastie, 2014). This improvement may be due to the
purposeful and sustained practice in the SEM curriculum, which enhances
cardiovascular function over time (Ward et al., 2017). Another possible

explanation is that the intrinsic structure of SEM creates a highly autonomous
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environment in physical education (Wahl-Alexander & Chomentowski, 2018).
Compared to direct instruction, these key features—including team
relationships, festive atmospheres, and peer competition—provide motivated
students with greater enjoyment (Wallhead et al., 2014). These results
support the hypothesis that physical education moves many students with
varying levels of motivation along a self-determined continuum (Hastie &
Wallhead, 2016). This perspective is also reflected in the ST group in this
study, whose smaller improvement may be due to the ST method’s rigid
control over content, giving students a sense of being controlled, which can

negatively impact their physical fitness development (Xie, 2012).

These findings suggest schools should consider adopting the SEM model to
enhance students' cardiovascular fitness over extended periods. For
educators and policymakers, this study provides strong evidence supporting
the application of SEM programs in physical education (Siedentop et al.,
2020). However, some scholars suggest that given the potential benefits
demonstrated in this context, it is necessary to replicate the research in
different settings with larger sample sizes to evaluate SEM's broader

applicability and effectiveness (Wahl-Alexander & Chomentowski, 2018).

5.3 Discussion on Learning Attitude

The main objective of this section is to discuss the two variables included in
learning attitude (cognitive learning attitude and affective learning attitude)
and the overall results of learning attitude against the backdrop of the second

objective. The purpose is to evaluate the impact of SEM on Junior high school
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students' learning attitudes and compare and analyse previous research
results. Additionally, considerations are given to possible explanations for the
results and how to utilise these findings to enhance the teaching quality of

SEM.

5.3.1 Discussion on Cognitive Learning Attitude Dimension Score

The cognitive learning attitude, measured by the cognitive dimension score,
demonstrated statistically significant differences between the baseline,
post-test1, and post-test2 groups. This finding contradicts our research
hypothesis (H02-1), positing no statistically significant differences between
the experimental and control groups in cognitive learning attitude at these
time points among Junior high school students in Hebei, China. Furthermore,
students in the SEM group exhibited statistically significant within-group
differences in cognitive dimension scores across all three time periods
(baseline to post-test1 and post-test1 to post-test2), while those in the ST

group did not show significant differences across the same periods.

SEM's emphasis on providing structured and contextualised sports programs
may effectively promote students' cognitive learning attitudes. By stressing
teamwork, individual responsibility, and long-term engagement, SEM
facilitates the development of cognitive abilities and learning attitudes in real
sports contexts. Simulating real games and scenarios enables students to
enhance their cognitive abilities and interest in learning, which are crucial for
improving cognitive learning attitudes. Additionally, SEM's teaching methods

may increase students' learning engagement and motivation, as students are
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more likely to invest more tremendous effort in highly engaging environments,

leading to more significant progress in cognition and attitudes.

In contrast, the ST group showed no significant change in cognitive learning
attitudes throughout the study period, indicating that standard teaching
methods have limited effectiveness in enhancing students' cognitive learning
attitudes. Standard physical education may prioritise basic activities and
games, but it needs more systematic cultivation of mental abilities and
learning attitudes. This approach may fail to stimulate students' interest and

enthusiasm for learning, resulting in stable cognitive learning attitudes.

Therefore, SEM significantly improves students' cognitive learning attitudes.
However, future research should extend the duration of the SEM intervention
or increase follow-ups after the experiment to observe its long-term effects.
Additionally, increasing the sample size would enhance the generalizability of
the results. Studies with larger sample sizes can provide more representative

conclusions, improving research results’ reliability and external validity.

5.3.2 Discussion on Affective Learning Attitude Dimension Score

The affective learning attitude, as measured by the affective dimension score,
demonstrated statistically significant differences between the baseline and
post-test1 and between post-test1 and post-test2 groups. This finding
contradicts our research hypothesis (H02-2), which posited no statistically
significant differences between the experimental and control groups in

affective learning attitudes at these time points among Junior high school
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students in Hebei, China. Furthermore, students in the SEM group exhibited
statistically significant within-group differences in affective dimension scores
across all three time periods (baseline to post-testl and post-test1 to
post-test2), while those in the ST group did not show significant differences

across the same periods.

SEM effectively promotes students' affective learning attitudes, consistent
with previous research findings. SEM's teaching philosophy emphasises the
team learning process, enhancing student interaction and a sense of
belonging in experimental classes. This approach deepens students'
understanding of teamwork, particularly encouraging those reluctant to
participate or disengaged from classroom activities to join in physical
activities. This further enlivens the classroom atmosphere and enhances the
enjoyment of physical education. Creating a pleasant atmosphere in physical
education classes is essential, as enjoyment of physical education correlates

positively with enjoyment of physical activities.

In contrast, the ST group showed no significant change in affective learning
attitudes throughout the study period, indicating that standard teaching
methods have limited effectiveness in improving students' affective learning
attitudes. Standard physical education may prioritise basic activities and
games, needing more systematic cultivation of affective abilities and learning
attitudes. This approach may fail to stimulate students' emotional

engagement, resulting in stable, effective learning attitudes.
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However, most existing studies have yet to consider other factors influencing
students' extracurricular activities and family economic status, which may
affect the results. Future research could control for these variables to assess

the impact of SEM on affective learning attitudes more accurately.

5.3.3 Discussion on Holistic Learning Attitude Score

The learning attitude, as indicated by the learning attitude score,
demonstrated statistically significant differences between the post-test1 and
post-test2 groups, contrary to our research hypothesis (H02-3) of no
significant differences between the experimental and control groups at
baseline, post-test1, and post-test2. Additionally, students in the SEM group
exhibited statistically significant within-group differences in learning attitude
scores across all three periods (baseline to post-testl and post-test1 to
post-test2), while those in the ST group did not show significant differences

across the same periods.

SEM effectively promotes students' learning attitudes, consistent with
previous research findings. Participating in SEM projects cultivates a more
positive learning attitude in students. SEM provides students with equal
opportunities to play and practice with teammates during the long season,
fostering close relationships among students and experiencing the joy of
games, stimulating interest in learning and leading to better learning attitudes.
SEM's teaching methods may also increase student engagement and
motivation. Students are more likely to invest more emotionally in

environments with higher levels of participation, leading to greater progress in
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attitudes and motivation. SEM's fun and challenging activities inspire
students' interest and enthusiasm for learning, significantly improving their

learning attitudes relatively quickly.

In contrast, the ST group showed no significant change in learning attitude
throughout the study period, with some studies even suggesting a
deterioration in learning attitude. This difference may be attributed to SEM
providing students with opportunities to make friends and experience the joy
of games, enhancing motivation for learning. Intimacy among team members
is critical to strengthening learning motivation, and students' role-playing
within teams, such as captains, coaches, scorers, referees, and players,
allows them to develop a sense of responsibility. Pursuing higher scores for
the team promotes trust and teamwork among members. In SEM groups,
most high-performing students are willing to help lower-performing
teammates, and some even conduct further research on the content they
have learned. Due to team pride, role responsibilities, and teammates'
gratitude, lower-performing students strive to improve themselves. Students
experience the fun of games, sports, and friendship through role-playing. A
relaxed and friendly learning atmosphere fosters a positive learning attitude in
football. In contrast, students in the ST group passively receive knowledge
and skills from teachers, leading to a less positive attitude toward physical

education classes.

Therefore, SEM significantly improves students' learning attitudes. Future

research should focus on sample selection in intervention plans, as most
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studies are conducted in the same school. Additionally, the theoretical basis
of surveys on learning attitudes among junior high school students could be
stronger, with few researchers using questionnaires based on attitude theory
(primarily cognitive and affective dimensions) to study students' learning

attitudes.

5.4 Conclusion

The results demonstrate that the SEM group significantly enhanced Junior
high school students' physical fitness and learning attitudes. Moreover, the
SEM group outperformed the ST group significantly in physical fitness
indicators such as agility, speed, lower body explosiveness, and
cardiovascular fitness, as well as in cognitive learning attitude, affective
learning attitude, and overall learning attitude score. Therefore, our
hypotheses H01-3, HO1-4, HO1-6, HO1-7, H02-1, H02-2, and H02-3 were

rejected, while HO1-1, HO1-2, and HO1-5 were accepted.

541 Physical Fitness

The intervention employed by SEM, consisting of three sessions per week,
lasting 40 minutes, demonstrated significant effects on improving students'
BMI-for-age, flexibility, agility, speed, upper body strength, lower body
explosiveness, and cardiovascular fitness throughout 6 to 12 weeks. In
contrast, the ST group showed significant improvements only in upper body
strength and lower body explosiveness during the 6 to 12-week period, along
with cardiovascular fitness in the initial six weeks. These findings suggest that

the SEM intervention, conducted three times a week with 40-minute sessions,
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serves as an effective instructional model for enhancing physical fithess
among Junior high school students and outperforms ST. However, it is
advisable to extend the duration of SEM intervention to observe its long-term
effects. A more comprehensive assessment of SEM's impact on student
physical fithess can be conducted through prolonged intervention.
Furthermore, replicating the study in different contexts and with larger sample

sizes is warranted.

5.4.2 Learning Attitude

The intervention employed by SEM, consisting of three sessions per week
with each session lasting 40 minutes, demonstrated significant effects on
improving students' cognitive learning attitude, affective learning attitude, and
overall learning attitude across three time periods: Baseline - post-test1,
Baseline - post-test2, and post-test1 - post-test2. In contrast, ST showed no
significant improvement in these aspects. These findings suggest that the
SEM intervention, conducted three times a week with 40-minute sessions,
serves as an effective instructional model for enhancing learning attitudes
among Junior high school students and outperforms ST. SEM emphasises
structured and contextualised physical education courses, emphasising
teamwork, personal responsibility, and long-term engagement. By simulating
real games and scenarios, students can enhance their cognitive abilities and
interest in learning in constantly changing environments, crucial for improving

student learning attitudes.
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5.5 Research Implication

This study contributes to the growing body of research on the SEM by
providing evidence of its effectiveness in improving certain aspects of
students’ physical fithess and learning attitudes in the short term. However,
the implications extend beyond these immediate findings and highlight
several areas that require attention for future research and practical

application.

Firstly, there is a clear need for longitudinal studies to assess the long-term
impact and sustainability of SEM interventions. While this study focused on a

12-week intervention period, behavioral and physiological changes —
particularly those related to body composition, flexibility, and agility — may

only manifest fully over extended periods. Longitudinal research would allow

scholars and educators to explore how SEM influences students’ physical

development, motivation, and learning outcomes across multiple academic
years, and whether these benefits are maintained or decline without
continued structured implementation. Such studies should also investigate
the factors that contribute to sustained engagement and identify strategies for

embedding SEM into school culture over the long term.

Secondly, the scalability of SEM across different educational systems,
regions, and demographic groups warrants further exploration. While this
study was conducted among junior high school students in Hebei Province,

China, its applicability in other provinces with varying socioeconomic
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conditions, educational policies, and school resources remains uncertain.
Moreover, the adaptability of SEM in different international educational
contexts, where classroom cultures and pedagogical traditions may differ
significantly, should be carefully examined. Researchers and policymakers
need to consider how local educational structures, teacher training standards,
and community attitudes toward physical education influence the successful

adoption of SEM.

Finally, from a policy and practice perspective, this study highlights the

importance of developing support systems — including teacher professional
development, curriculum integration frameworks, and resource allocation —

to ensure SEM can be implemented at scale and maintained over time.
School administrators and education authorities should consider multi-level
strategies to facilitate SEM integration, particularly in under-resourced or rural

areas where logistical and cultural barriers may be more pronounced.

In conclusion, future research should not only expand SEM applications
through longitudinal, multi-regional, and cross-cultural studies but also
address the institutional and systemic factors that affect its scalability and
sustainability. Only by understanding these complexities can SEM realize its

full potential in improving physical education outcomes globally.

5.6 Recommendations for Future Studies

Based on the findings of this study, several recommendations for future

research are proposed in terms of population, intervention, and outcomes:
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(a) Population: Since this study included a mixed-gender sample of junior
high school students, future research could examine the effects of the SEM
on students of different genders. Due to physiological and psychological
differences between male and female adolescents, such as variations in
physical fitness levels and learning attitudes, SEM interventions may yield
different results across genders. Conducting gender-specific studies would
help clarify these potential differences, enabling researchers and educators to
tailor SEM interventions more effectively. By customising SEM approaches
based on gender-specific needs, future studies could enhance the model's
impact on both physical fitness and learning attitudes, thereby maximising its

educational value for students.

(b) Intervention: Recent systematic reviews have identified the emergence
of hybrid instructional models that incorporate SEM as a foundational
framework, such as the SEM-TGfU (Teaching Games for Understanding)

model. This combination leverages SEM’ s emphasis on authentic sports

experiences while integrating TGfU's focus on tactical understanding and
decision-making skills. However, research on these hybrid models is still in its
early stages, with many areas yet to be explored. Future studies could
investigate the effects of such hybrid models on students' learning attitudes
and physical fitness. By utilising SEM as a core structure while incorporating
complementary approaches like TGfU, researchers could provide students
with a more holistic and engaging learning experience. This blended

approach may offer broader benefits by addressing both physical
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development and cognitive engagement, ultimately enhancing students'

overall experience in physical education.

(c) Outcomes: This study did not investigate the potential interaction
between learning attitudes and physical fithess. Future research should
consider exploring this relationship, as learning attitudes and physical fithess
may reinforce each other. For example, a positive attitude toward PE could
enhance students' engagement and persistence, potentially leading to
improved physical fitness outcomes. Conversely, enhanced physical fithess
might boost students' confidence and satisfaction in PE classes, fostering a
more positive learning attitude. Investigating this interplay could provide a
deeper understanding of how the SEM impacts students holistically, revealing
whether interventions that target both domains simultaneously might yield

synergistic benefits.

Furthermore, beyond the improvements in learning attitudes and physical
fithess observed in this study, it was also noted that students' motivation to
participate in PE increased. Future studies should also consider measuring
additional psychological variables, such as motivation, self-efficacy, and
enjoyment to enhance the generalisability of SEM research findings.
Including these psychological factors could provide a more comprehensive
view of SEM's impact on student outcomes. By examining how SEM
influences both physical and psychological dimensions, researchers can
better assess its effectiveness as an educational model, contributing valuable

insights for its application in academic settings. Such findings could
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strengthen the evidence base for SEM, demonstrating its potential to improve
physical and cognitive outcomes and foster positive psychological growth,

thereby supporting students' overall development in PE programs.
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APPENDICES

Appendix A
Records identified through
database searching
PR (N =204) Additional records
Web of Science (n = 70) identified through other

= SCOPUS (n=74) sources (N =4)

= EBSCOhost (n = 45) Google Scholar (n=1)

EE PubMed (n = 13) References (n = 3)

=

e
— l v
PR Records after duplicates removed

(n=108)

. Records excluded

£ (n=72)

E - Non-full-text accessible review

3] articles (n=7)

s Records screened J| - Opinion articles, books, book

(n=108) | chapters, conference papers or
— i theses (n = 8)
. - Not in English (n = 13)
- Not relevant (n = 44)

b

E Full-text articles Full-text aﬂiclcz EXC{I.;(;Cd, with

) necacend far aliaihili reasons (n = r

E assc.ssc?inizl 32;yb|hty I - Not a review focused on a

specific teaching model

- mn=1D

T Reviews included in the

3 synthesis

E (n=25)

Figure 1 : Flow-Chart of Reviews’ Selection Procedure
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Table 1 : Detailed Search Strategy

Search database

Keyword

Number

Web of Science

((TS=("pedagogical model*" OR "curriculum model™ OR
"model*-based approach*" OR "instructional model*,"
OR "game-centered approach*" OR "sport education”
OR "teaching games for understanding" OR "teaching
for personal and social responsibility" OR "cooperative
learning" OR "tactical games approach" OR "game
sense" OR "tactical decision learning model" OR
"developmental game stages model" )) AND
TS=("physical education")) AND TI=(review)

n=70

SCOPUS

TITLE-ABS-KEY ( "pedagogical model*™ OR "curriculum
model*" OR "model*-based approach*" OR
"instructional model*," OR "game-centred approach™"
OR "sport education" OR "teaching games for
understanding" OR "teaching for personal and social
responsibility" OR "cooperative learning" OR "tactical
games approach" OR "game sense" OR "tactical
decision learning model" OR "developmental game
stages model" ) AND TITLE-ABS-KEY-AUTH ( "physical
education" ) AND TITLE-ABS-KEY-AUTH ( "review" )

n=74

EBSCOhost (CINAHL
Plus with Full Text,
SPORTDiscus with

Full
Text,PsycINFO,and
PsycARTICLES)

AB ( "pedagogical model*" OR "curriculum model*" OR
"model*-based approach*" OR "instructional model*,"
OR "game-centered approach*" OR "sport education”
OR "teaching games for understanding" OR "teaching
for personal and social responsibility" OR "cooperative

learning" OR "tactical games approach" OR "game
sense" OR "tactical decision learning model" OR
"developmental game stages model" ) AND AB
"physical education" AND TI review

n=45

PubMed

(("pedagogical model*"[Title/Abstract] OR "curriculum
model*"[Title/Abstract] OR "model*-based
approach*"[Title/Abstract] OR "instructional

model*,"[Title/Abstract] OR "game-centred
approach*"[Title/Abstract] OR "sport
education"[Title/Abstract] OR "teaching games for
understanding"[Title/Abstract] OR "teaching for personal
and social responsibility"[Title/Abstract] OR "cooperative
learning"[Title/Abstract] OR "tactical games
approach"[Title/Abstract] OR "game
sense"[Title/Abstract] OR "tactical decision learning
model"[Title/Abstract] OR "developmental game stages
model"[Title/Abstract]) AND ("physical
education"[Title/Abstract])) AND (review[Title/Abstract])
AND (review[Title/Abstract])
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Records identified though database
Searching (n=1398)
SCOPUS: (n = 696)

PubMed: (n= 36)
EBSODhost (SPORT Discusand CINAHL
Plus): (n = 109)
Web of Science: (n= 557)

Additional records identified through

other sources
[n=4)
Reference: (n=3)

Google Scholar: (n= 1)

b1

umIda

npqisny

apmpaumy

l |

Records after duplicates (266) removed
{n=1135)

Record screened (n=1136)

vy

Records exduded(n= 829)

- Review, meta-analy sis, conference
paper, book, book chapter, master's ar
doctoral thesis (n= 157)

- Motin English (ns 32)

- Mot relevant [n= 640)

Full-text articles assessed for eligibility
{n=307)

Studies included in quantitative synthesis
[n=30)

- Fulktext papers excluded, with reasons
[n=277)
- Mo leaming outcome (n= 257)
= Hybridization of other teaching modes
(n=4)
- Mot implemented in a PE environment
(n=4)

- Full artide not accessible (n= 12)

Figure 2 : PRISMA Flow Diagram

Table 4 : Detailed Search Strategy

Search database

keyword

TITLE-ABS-KEY ("Sport Education") AND ("pedagogical model" OR
"curriculum model" OR "instructional model" OR "physical education" OR
"hybrid*" OR "Integrate*" OR "combine*")

Web of Science n = 557
Scopus n = 696
PubMed n =236

EBSCO host n=109

196
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Appendix B

Records identified though database Additional records identified through
Searching (n= 352) other sources

= SCOPUS: (n = 329) (n=3)

",E PubMed: (n = 3) Reference: {n=2)

e EBSCOhost (SPORT Discus and CINAHL Google Scholar: {n=1)

E Plus): (n =5}

= Web of Science: (n = 53)

Records excluded (n=231)
Records after duplicates (66) removed - Not English (n= 3)

© =22 - Not relevant (n= 176)

E - Disengagement from the educational

w

- environment (n= 3)

& Record screened (n=61)

- Not in contrast to the traditional teaching
model {n= 27)
- Mix with other teaching methods (n= 22)

T

E L 2

5 : .

& Full-text articles assessed for eligibility -Full-text articles excluded, with reason

= (n=12) {n=49)

- Assessment results were not related to
Sport ability (n=42)
r h - Participants were not students
(n=3)

E Studies included in quantitative synthesis - Not full-text articles (n= 4}

=

S (n=12)

£
| SR

Figure 1 : Flow-Chart of Reviews’ Selection Procedure
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Appendix C

Searching (n=4T1)

PubMed: (n= 15)

CINAHLPlusk. (n =7

Records identified though database

SCOPUS: (n=332)

EBSCOhost (SPORT Discus and

Wb of Science: (n = 53)

1)

Additional records identified through

other sources
(n=3)
Reference: (n= 2)

Google Scholar: (n= 1)

l

Records after duplicates (166)

removed (n = 311)

'

Record screened (n=311)

Records excluded (n = 256)
- Not English (n=T7)
- Not relevant (n = 202)
- Disengagement from the educational
environment (n= 3)
- Mot in contrast 1o the traditional
teaching model (n = 27)

- Mix with other teaching methods (n =
17)

Full-text articles assessed for
cligibility (n = 55)

1.

Studies included in quantitative

synthesis (n= 13)

Full-text articles excluded, with reason
(n=42)
- Assessment results were not related to
attitudes (n = 29)
- Participants were not students (n = 9)
- Not full-text articles (n = 4)

Figure 1 : PRISMA Flow
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Table 1 : Detailed Search Strategy about the Systematic Review

Database P) population (I) Sport Education Model (O) Learning | Results
Attitude
Scopus TITLE-ABS-KEY ("Sport Education Model" OR "Sport | 79

Education" OR "Sport season") TITLE-ABS-KEY ("learning
attitude" OR "sports attitude" OR "cognitive" OR "cognition"
OR "usefulness" OR "importance" OR "perceptions" OR
"affective"” OR "emotional" OR "enjoyment" OR "happiness"
OR "well-being" OR "Blessedness" OR "subjective
well-being") AND TITLE-ABS-KEY ("student" OR "pupil" OR
"scholastic" OR "adolescent" OR "teenager")

EBSCohost AB “'Sport Education Model" OR "Sport Education" OR "Sport | 46
(CENTRAL, season" AND AB ("learning attitude" OR "sports attitude" OR
SPORTDicus) "cognitive" OR "cognition" OR "usefulness" OR "importance"
OR ‘"perceptions" OR "affective" OR "emotional" OR
"enjoyment" OR "happiness" OR ‘"well-being" OR
"Blessedness" OR "subjective well-being") AND AB "student"
OR "pupil" OR "scholastic" OR "adolescent" OR "teenager"

Web of Science | ((AB= ("Sport Education Model" OR "Sport Education" OR | 54
"Sport season")) AND AB= ("learning attitude" OR "sports
attitude" OR "cognitive" OR "cognition" OR "usefulness" OR
"importance" OR "perceptions" OR "affective" OR "emotional"
OR "enjoyment" OR "happiness" OR "well-being" OR
"Blessedness" OR "subjective well-being")) AND AB=
("student" OR "pupil" OR "scholastic" OR "adolescent" OR
"teenager")

Pubmed (("Sport Education Model" OR "Sport Education" OR "Sport | 3
season" [Title/Abstract])  AND ("learning attitude"
[Title/Abstract] OR " sports attitude "[Title/Abstract] OR
"cognitive"[Title/Abstract] OR "cognition "[Title/Abstract] OR
"usefulness"[Title/Abstract] OR "importance"[Title/Abstract]
OR "perceptions"[Title/Abstract] OR "affective"[Title/Abstract]
OR "emotional"[Title/Abstract] OR "enjoyment"[Title/Abstract]
OR "happiness"[Title/Abstract] OR "well-being"[Title/Abstract]
OR "Blessedness"[Title/Abstract] OR "subjective
well-being"[Title/Abstract])) AND ("student"[Title/Abstract] OR
"pupil" [Title/Abstract] OR "scholastic" [Title/Abstract] OR
"adolescent" [Title/Abstract] OR "teenager"” [Title/Abstract]))
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Appendix D
HOSEIESHH(PAQ-A)

/G2 HAEHE - PR Y -

T ABRBEL S TR LD RN, R s ThiL
U VT, SARERETT. AR, MBS, ER. M. SRS
{Eant
() EITRER, WHEMMERER.

(2 IR AT AT .

Lt 7 Kb, (REGE TGS ? WRHGL, HEHR2 ZH562 Gh
TUEFE, WESRNITED  CELRRAR L. W, R

F -2, PR3EESh TILR | AN RS B RIS T LR

EE—H, RSk 5w
L5 5 0| 1-2| 34| 56| 7LLE 0 12| 34| 567 E
wla: JiFsk J )
AT CBFEE )
BHEATE (B LR
P4 b R2E

HiD

Fr FeEk

PIEER

JEER

WEER

i

{8 B4

UK

JELL

k2

Lol ]

S

HAth

2. KM 7T R, MRAEREREESGPIRTD Gk, HP . BEER. £ 2
FRIUAFE, TEAEAINS 5 AT
1) FEEEFRC)
2) RAOBIMKIES ()
3) AWHRARM ()
4) L HRBWC)
5) —HARFM ()

214




CAERL RN T R, AREAIRTERE F 4 (Br T2 IREAAN) 2 CRIBE#%
T NS S AT

1) A (BHEIER. 2. SRk, HEsE) ()

2) FlhbubutsiEE ()

3) HiEEt—Ah=IL()

4) 2 H VY Ak B s RS 2h ()

5) KHB I 8] AE B S BRI FUiE 3 ()

AR EN T R, RERA 20 RS AT BA . B AR
WAl CRIUER , EEMMNIS T NITED

Do K(C)

2) 1 K()

3) 2-3 R()

4) 4 R()

5) BRI (8

CAERER T RF, BIVMNRERBRSIN TR A B PSR AR
Wah? CRIUESE , EAEANIES AITH)
D0 EEC)

- AEERR, RBRSIN T LA T B, BEIEEARES T (R
B, HEMANGE S NITHD

Do
2) 1
3) 2-
4) 4
5) 6

. FHW—AERE ST E T REBAEE? LA 5 R

PR A R, CRIULEE, TEAMNIE T NITH#D

1) ALV (o] Fr i 45 JLF A AN T 2 9k 4675 )

2) A (ERAA 1200 BREAERRNAISE ST E (A
HOB . k. BEAT. BMESREEEC )

3) e (FRAH3-4 K HIERRN M — Ak FEs) ()

4) AR (LA 5600 ARSI — LA T ES) ()

5) WM (LHAT T RELE) ERRI A ff— L
EwEs ()

RN R, IREE TR RIS (s, @0E. Bk, Bk
T, B HA BRI 0Es)) 7 (BRI SE, TEEAHR XN TH)D
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MBS TR B P FEH A

2

B

E=

Y

BT

BN

A

o BRI 7 BT R H AR U RT BES L H R B RS T (R
WUESE , THAEMNAE S AT
10 KO
R, EEHETASEESERIEILE TR EES)

ITEZEER, BHETE!
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The SPEA Scale (English Version)

Appendix E

Question
number

Problem content

Very
disagree

| don't
agree

same
as

Compare
consent

Very
much
agree

The games | learned in
PE class made me feel
interested in PE class.

The games | learned in
PE class made my
study unpleasant to me.

The games | learned in
PE class made me feel
excited about PE.

My PE teacher made
me feel that PE class is
not important to me.

| think the games |
learned in PE class
made PE class boring to
me.

| think the games |
learned in PE class are
useless to me.

The games | learned in
PE class are very
important to me.

My PE teacher makes
me feel that PE class is
very important to me.

My PE teacher makes
PE class fun to me.

10

The games | learned in
PE class are very useful
for me.

11

| think my PE teacher
makes PE class fun.

12

| feel like my PE teacher
makes the PE class
become boring to me.

13

| think the games |
learned in PE class are
very valuable to me.

14

The games | learned in
PE class are not
important to me.

15

My PE teacher makes
study become
unpleasant in PE class.

16

My PE teacher makes
PE class very useful for
me.

17

| think my PE teacher
makes PE class
valuable.

217




| don't think my PE
18 teacher makes PE class
useless to me.

My PE teacher makes
19 me feel excited about
the PE class.

| think the games |
learned in PE class
make learning
interesting.

20

The SPEA Scale (Chinese version)
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Raj Subramaniam <psubramaniam@ithaca.edu=
BEER -

Gp sEmt X

HiJunlong,

You have my permission to use the attitude instrument. Good luck with your research.

Best,

Raj Subramaniam, Ph.D.

Professor & Coordinator Teacher Education Program
Department of Health Sciences & Public Health
Ithaca College

607.274.3659 (office)

607.274.1174 (fax)

Sent: Monday, January 22, 2024 2:14 PM
To: Raj Subramaniam <psubramaniam @ithaca.edu>

Subject: Re: A PhD student at Universiti Putra Malaysia is seeking permission to use the 'Students' Attitudes Towards Physical Education Scale

Figure 1 : Permission of SPEA Scale
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Appendix F

The Test Methods and Instruments of Physical Fitness:

a) Body composition

>

>

Equipment needed: Height and weight measurement device

Testing requirements: Height and Weight: Subjects remove their shoes
and wear light clothing. They stand upright on the measuring device,
take a deep breath, hold it, stand straight, and look forward. The tester
records the subject’ s height and weight measurements, with height
recorded in centimeters (cm) and weight in kilograms (kg), accurate to
one decimal place.

b) Flexibility: Sit and reach test

>

>

Equipment needed: Sit and reach box testing

Requirements: The participant sits on a mat, with feet against the sit
and reach the box, knees extended. Slowly bending forward, the
participant reaches forward with the fingertips of both hands, pushing
the slider of the equipment until maximum range without sudden force.
Knees must remain extended without bending. Retest if there are
significant technical quality issues. The measurement unit is in
centimeters, accurate to one decimal place.

c) Agility: Arrowhead agility test

>

>

Facility and equipment needed: Football field, six cones/markers, one
tape measure, electronic timing gates or stopwatch

Dress lightly and ensure a thorough warm-up to ensure the safety of
the testing environment.

Left-side Test: The athlete starts from the starting point and runs
forward to point A, then makes a right turn, and runs to point D. After
reaching point D, the athlete makes a left turn and runs to point B.
Upon reaching point B, the athlete makes another left turn and runs
back to the starting point, completing the test. Right-side Test: The
athlete starts from the starting point and runs forward to point A, then
makes a left turn and runs to point C. After reaching point C, the
athlete turns right and runs to point B. Upon reaching point B, the
athlete turns right and returns to the starting point, completing the test.
Each participant must complete both left and right tests with an interval
of at least 3 minutes between each test. Record the times for both
tests separately (marking left and right). Each athlete performs the test
twice, and the best time is recorded. The unit is seconds, accurate to
two decimal places.

d) Speed: 30-meter sprint
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>

Equipment needed: football field, tape measure, electronic timing
gates or stopwatch, cones or poles (to mark the start, midpoint, and
finish lines).

Testing requirements: Dress lightly and ensure a thorough warm-up to
ensure the safety of the testing environment.

Start from a standing position and sprint the 30-meter distance as fast
as possible. Each athlete performs the test twice, and the best time is
recorded. Record the times at 5, 10, and 20 meters as reference
points. The unit of measurement is seconds, accurate to two decimal
places.

e) Upper body strength: pull-up

>

>

Equipment needed: pull-up bar

Testing requirements: The participant grips the bar with palms facing
forward, hands slightly wider than shoulder-width apart. During the
pulling-up process, slight body swinging is allowed. The participant
pulls up until the chin clears the bar. Count the number of completed
pull-ups according to the requirements. Pull-ups with significant
technical quality issues are not counted.

f) Lower body explosiveness: vertical touch jump.

>

Equipment needed and testing requirements: Find a wall with a height
greater than 3 meters and mark it with a ruler. The participant raises
one arm overhead, extends the arm, and measures the height from the
fingertips to the ground, recording it. The participant stands vertically
against the wall, arms hanging down, then jumps vertically upwards
(without a run-up), reaching up with one hand as high as possible
against the wall. Record the height touched. The participant has three
attempts, and the highest value is recorded. The measurement unit is
in centimeters. Vertical jump height = height touched - height from
fingertips to ground. Any alternative methods used should be noted.

g) Cardiovascular fitness: Yo-Yo test

>

>

Equipment needed: Football field, tape measure, cones (to mark start
and finish lines, with intervals of 20m), Yo-Yo test software, and player.
Testing requirements: Ensure thorough warm-up and safety of the
testing environment.

Group athletes and begin the test. Select appropriate mode: 13-15
years: IR1; 16-22 years: IR2.

Athletes perform shuttle runs with increasing speed between two
cones placed 20 meters apart, with intermittent beeps from a recording
device controlling the rhythm (confirm correct test mode before
starting). Athletes must complete each shuttle run between two beeps.
If unable to complete, they will be reminded once; if still unable, the
test ends after the second reminder. The last completed shuttle run
before the end of the test is recorded, and the total distance covered is
measured in meters.
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Appendix G

Socio-Demographic Information

> Basic information

Name: Date of birth:
Height(m): Weight (kg):
Grade: Schools:

> Subjective Characteristics
>Family income level (yuan)

<3000
3001-6000
6001-9000
9001-12000
12001-15000
>15001

>Family Cultural background:

City

Village

Others, please specify:
>Chronic health problems or disabilities: Yes
>Self-rated health: Yes

>Health behaviour
Exercise for at least 1 hour every day

Exercise for less than 1 hour every day
No regular exercise habits
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Table 1 : Assessment of Instrument Validity

Relevance Clarity
Instruments Total Aoz Total Ao
ota of I-<CVI | KAPPA ota of I-CVI KAPPA
Agreement Agreement
experts experts
Socio-demographic 0.833- 0.816-
Information 5 6 1,000 | 1.000 6 6 ! !
Physical fitness
0.833- 0.816-
test 5 6 1.000 1.000 6 6 1 1
Students' Attitudes
towards Physical
Education Scale 6 6 1 1 6 6 1 [
(SPEA)
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Appendix H

Protocol
Validation of Experts for Intervention

1. Basic Information of expert

Expert Information
Work Unit:

Full name:

Title:

Research Area:

Dear expert,

My name is Zhang Junlong, and | come from the University Putra Malaysia.
The research topic is "Effect of Football's Sport Education Model as
Intervention on Physical Fitness and Learning Attitude Among Junior High
School Students in Hebei, China." You have a wealth of theoretical
knowledge and practical experience. This protocol wants you to validate
whether this 12-week teaching intervention is reasonable. Your suggestions
will only be used to improve the experimental design and not for any other
purpose. All information you give will be kept confidential.

Thank you so much for being so helpful, and best wishes to you.

Universiti Putra Malaysia
Supervisor committee:

Prof. Dr. Soh Kim Geok

Dr. Mohd Ashraff Mohd Anuar

2. Comments on the effectiveness of intervention programs of 12-week
group and standard teaching group

2.1 Expert comment questionnaire

This questionnaire adopts a 4-Score (Zamanzadeh et al., 2015; Davis, 1992),
with 1-4 (representing increasing support (1 = not relevant/clarity, 2 =
somewhat relevant/clarity, 3 = quite relevant/clarity, 4 = highly
relevant/clarity). Please score the brisk Sport Education Model intervention.
If there are other contents, you can add them and indicate the name. After
reading the questionnaire, please rate the following aspects and tick "on the
corresponding rating scale. (See Table 1 for an Evaluation of the
effectiveness of the intervention program).
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Table 1 : Evaluation of the Effectiveness of the 12-week Intervention
Program

Relevant Clarity Improvement
0 4 [ 3] 21114372/ 1 su%gestions
Overall evaluation of
the program
Duration
Frequency
Intensity
Time
Warm-up
Basic content
Cool down
Rest time
Risk
2.2Intervention Plan-Same Characteristics
Table 2 : Intervention Plan-Same Characteristics
Content Sport Education Model Group and Improvement
Standard Teaching Group suggestions
Same qualification and titles
Teacher Both have one teacher
qualification Same majors: physical education
Same experience: Minimum more than 10 years
Student Similar age gr.oups:. 1?3-15.
qualifications Same background.: ord||jary junior hllgh school
No students have received this course prior to the study

2.3Comparison of teaching characteristics between The Sport
Education Model and Standard Teaching

The six characteristics of The Sport Education Model include: season,

affiliation, formal competition, culminating event, Record-keeping, and
Festivity (Siedentop, 2002; Bessa et al., 2019).

Table 3 : Main Characteristics of Both Instructional Approaches

Sport Education Model Standard teaching

Season: organize the entire teaching unit in Teach in the usual instructional format

the form of a football league

Affiliation: each student was randomly Students have no fixed teams and do not

assigned to a fixed team and played a role:
player, coach, conditioning coach, captain,
referee, and equipment manager

play roles, just practice individual according
to what the teacher teaches.

Formal competition: each fixed team plays in
the knockout round.

There is no formal competition, but there is
game play, and the time spent usually
depends on the level of success in practice.

Culminating event: formally announce the

Do not formally announce match results and
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results and points of each formal competition
and organize the culminating event (final).

do not define finals.

Record-keeping: record and formally
announce the results of each team, including
capturing photographs and videos.

Game scores were not kept officially,
although the winners of individual games
may have broadcast them informally.

Festivity: review the entire sports season;
Award the winning teams and individuals
Course Summary

There's no festivity.

2.4Teaching plan of the Sport Education Model and Standard Teaching

2.4.1 Intervention Prescription

Table 4 Intervention Prescription of the Sport Education Model and
Standard Teaching

Week | Frequency | Type of Time Intensity Improvement
exercise | Warm-up Basic Cool- | Duration HRmax suggestions
(min) content down (min)
(min) (min)
SEM 10min-rest HRmax
1 3/ week 10 for 5 40 (50%-55%)
5min-10min
NT 10min-rest HRmax
for (50%-55%)
5min-10min
SEM 10min-rest HRmax
2-5 3/ week 10 for 5 40 (60%-70%)
5min-10min
NT 10min-rest HRmax
for (60%-70%)
5min-10min
SEM 10min-rest HRmax
6-7 3/ week 10 for 5 40 (70%-80%)
5min-10min
NT 10min-rest HRmax
for (70%-80%)
5min-10min
SEM 10min-rest HRmax
8-9 3/ week 10 for 5 40 (75%-85%)
5min-10min
NT 10min-rest HRmax
for (75%-85%)
5min-10min
SEM 10min-rest HRmax
10-11 3/ week 10 for 5 40 (80%-90%)
5min-10min
NT 10min-rest HRmax
for (80%-90%)
5min-10min
SEM 10min-rest HRmax
12 3/ week 10 for 5 40 (60%-70%)
5min-10min
NT 10min-rest HRmax
for (60%-70%)
5min-10min

SEM: Sport Education Model; ST: Standard Teaching
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According to the teaching framework characteristics of the Sport Education
Model, the twelfth week is designated as the Festivity for the Culminating
Event (Siedentop, 2002). Its main content should include: reviewing the
entire sports season, awarding the winning teams and individuals, and course
summary (Bessa et al., 2019; Pan, 2023). Because the activities during the
Festivity are not aimed at enhancing physical fitness, it results in a relatively
low intensity for the 12-week period. Its purpose is to promote students'
learning attitudes (affective and cognitive) and to help them develop as
competent, literate, and enthusiastic sportspersons (Bessa et al., 2019).

2.4.2 Details of teaching program

The Teaching experiment period of Sport Education Model and Standard
Teaching was 12 weeks (Pan, 2023; Oliveros & Fernandez-Rio, 2022;
Lopez-Lemus, 2023), 40 minutes per lesson which includes warm-up
(10-min), basic content (20min), rest of basic content (5min), and cool-down
(5min) (Pan, 2023; Qu JialLiang, 2022). The most significant difference
between the two teaching methods lies in delivering basic content. The Sport
Education Model includes Teacher-directed learning (10 minutes) and Team
practice (10 minutes); Standard Teaching includes Teacher-directed learning
(10 minutes) and Individual practice (10 minutes).
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Figure 1 : Ethical Approval
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Appendix J

Table II. Instructional Checklist (Hastie et al. 2013).

1. Groups of students go to a designated home area and begin warming up with that group.
2. Students warm-up as a whole class under the direction of the teacher.

3. Students practice together with their group/team under the direction of a peer leader.

4. Students practice individually or in small groups under the direction of the teacher.

5. Students remain a part of easily identifiable groups throughout the lesson and throughout different
tasks.

6. Student grouping throughout the lesson is variable across tasks.

7. Performance records are kept by students.

8. Students perform specialized tasks within their group/team.

9, Student performance scores count toward a formal and public scoring system,

10. Student performance scores are not recorded or are recorded in private,

Note. Items 1, 3, 5, 7 and 8 suggest a SE season, whilst items 2, 4, 6, and 10 are features of the TT.
Instruments
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Appendix K

Table 1 : Normality Test Results of Sociodemographic Information

Groups Levene Statistic df P-value
Family income level Control group 0.910 42 0.003
Experimental group 0.910 42 0.003
Educational Control group 0.636 42 0.001
background Experimental group 0.634 42 0.001
Health 1 Control group — 42 —
Experimental group — 42 —
Health 2 Control group — 42 —
Experimental group — 42 —
Health behavior Control group 0.636 42 0.001
Experimental group 0.636 42 0.001
Height Control group 0.963 42 0.194
Experimental group 0.968 42 0.287
Weight Control group 0.888 42 0.001
Experimental group 0.938 42 0.025
Table 2 : Normality Test Results of Dependent Variables
Variables Times Groups Levene df P-value
Statistic
BMI-for-age Pre-test Control group 0.875 42 0.001
Experimental group 0.917 42 0.005
Post-test1 Control group 0.881 42 0.001
Experimental group 0.912 42 0.003
Post-test2 Control group 0.872 42 0.001
Experimental group 0.914 42 0.004
Sit and reach Pre-test Control group 0.936 42 0.020
Experimental group 0.968 42 0.284
Post-test1 Control group 0.957 42 0.113
Experimental group 0.971 42 0.352
Post-test2 Control group 0.957 42 0.119
Experimental group 0.957 42 0.113
Arrowhead Pre-test Control group 0.983 42 0.790
agility test Experimental group 0.947 42 0.052
Post-test1 Control group 0.967 42 0.264
Experimental group 0.960 42 0.146
Post-test2 Control group 0.940 42 0.028
Experimental group 0.969 42 0.301
30-meter sprint Pre-test Control group 0.872 42 0.001
Experimental group 0.956 42 0.106
Post-test1 Control group 0.925 42 0.009
Experimental group 0.932 42 0.015
Post-test2 Control group 0.940 42 0.029
Experimental group 0.940 42 0.028
Pull-up Pre-test Control group 0.493 42 0.001
Experimental group 0.515 42 0.001
Post-test1 Control group 0.575 42 0.001
Experimental group 0.645 42 0.001
Post-test2 Control group 0.711 42 0.001
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Experimental group 0.752 42 0.001
Vertical jump Pre-test Control group 0.923 42 0.008
Experimental group 0.952 42 0.078
Post-test1 Control group 0.950 42 0.065
Experimental group 0.952 42 0.078
Post-test2 Control group 0.981 42 0.693
Experimental group 0.968 42 0.281
YOYO test Pre-test Control group 0.851 42 0.001
Experimental group 0.908 42 0.002
Post-test1 Control group 0.700 42 0.001
Experimental group 0.899 42 0.001
Post-test2 Control group 0.874 42 0.001
Experimental group 0.930 42 0.013
Affective Pre-test Control group 0.942 42 0.035
Dimension Experimental group 0.964 42 0.209
Score Post-test1 Control group 0.964 42 0.209
Experimental group 0.968 42 0.290
Post-test2 Control group 0.973 42 0.428
Experimental group 0.954 42 0.091
Cognitive Pre-test Control group 0.957 42 0.115
Dimension Experimental group 0.966 42 0.234
Score Post-test1 Control group 0.975 42 0.494
Experimental group 0.977 42 0.530
Post-test2 Control group 0.950 42 0.066
Experimental group 0.950 42 0.066
Learning Pre-test Control group 0.948 42 0.056
Attitude Score Experimental group 0.977 42 0.545
Post-test1 Control group 0.974 42 0.456
Experimental group 0.959 42 0.131
Post-test2 Control group 0.970 42 0.318
Experimental group 0.970 42 0.333
Table 3 : Tests for Homogeneity
Variables Times Levene df 1 df 2 P-value
Statistic
Height Pre-test 0.409 1 82 0.524
Cognitive Post-test1 12.830 1 82 0.001
Dimension Post-test2 0.919 1 82 0.341
Score Pre-test 1.537 1 82 0.219
Learning Post-test1 7.724 1 82 0.007
Attitude Score Post-test2 3.029 1 82 0.086
Pre-test 0.380 1 82 0.539
Table 4 : Test of One-Way ANOVA
Variables Sum of df Mean square F P-value
squares
Height 0.003 1 0.003 0.500 0.482
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Table 5 : Test of Nonparametric

Variables Kruskal-Wallis df 1 df 2 Asymptotic

H significance
Family income level 0.048 1 82 0.826
Educational background 0.047 1 82 0.828
Health 1 0.001 1 82 1.000
Health 2 0.001 1 82 1.000
Health behavior 0.001 1 82 1.000
Weight 0.090 1 82 0.764
BMI-for-age 0.009 1 82 0.925
Sit and reach 0.085 1 82 0.771
Arrowhead agility test 1.201 1 82 0.273
30-meter sprint 0.025 1 82 0.876
Pull-up 0.685 1 82 0.408
Vertical jump 1.700 1 82 0.192
YOYO test 2.097 1 82 0.148
Affective Dimension Score 0.022 1 82 0.882
Cognitive Dimension Score 0.471 1 82 0.492
Learning Attitude Score 0.234 1 82 0.629

235




BIODATA OF STUDENT

Junlong Zhang was born on June 16, 1991, in Hebei, China. He completed
his primary and secondary education in 2004 and 2007, respectively. He
began training at a football club during his middle school years, as he was a
football enthusiast. The period of professional training from ages 12 to 15
remains a memorable time for him. In 2007, he was admitted to Funing No. 1
High School due to his excellent academic and sports test scores. After
graduating from high school in 2010, he pursued a Bachelor's degree in
Physical Education at Shangqiu Normal University in Henan Province. After
earning his Bachelor's degree in 2014, he continued with graduate studies.
Upon completing his Master's degree, he served as a physical education
teacher at a school, where he led the school’ s football team to achieve
outstanding results multiple times. Currently, he is pursuing a PhD in the

Department of Sports at Universiti Putra Malaysia.

236



LIST OF PUBLICATIONS

Publication-Accepted/Published

Zhang, J., Soh, K. G., Anuar, M. A. B. M,, Lin, X., & Nasiruddin, N. J. M. (2023).
The Effect of the Sport Education Model on Sports Ability: A Critical
Systematic Review. Revista de Psicologia del Deporte (Journal of
Sport Psychology), 32(3), 339-354.

Zhang, J., Xiao, W., Soh, K. G., Yao, G., Anuar, M. A. B. M., Bai, X., & Bao, L.
(2024). The effect of the Sport Education Model in physical education
on student learning attitude: a systematic review. BMC Public Health,
24(1), 949.

Junlong Zhang, Kim Geok Soh, Xiaorong Bai, Mohd Ashraff Mohd Anuar,
Wensheng Xiao.Optimizing learning outcomes in Physical Education:
A comprehensive systematic review of hybrid pedagogical models
integrated with the Sport Education Model. (Formal Acceptance by
PLOS ONE; PONE-D-24-20221R1)

Bao, L., NASIRUDDIN, N. J. M., SOH, K. G., Xie, H., Lin, X., & Zhang, J.
(2023). Effect of Teaching Interventions on Metacognitive Skills in
Physical Education. Int. J. Sport Psychol, 54, 509-538.

Lin, X., Samsudin, S., Geok, S. K., Nasiruddin, N. J. M., Bao, L., & Zhang, J.
(2023). Psychometric Properties and Measurement Invariance of the
3x 2 Achievement Goals Questionnaire for Exercise (3x 2 AGQ-E)
among Chinese Mainland adolescents. Revista de Psicologia del
Deporte (Journal of Sport Psychology), 32(2), 351-361.

Bao, L., Soh, K. G., Mohd Nasiruddin, N. J., Xie, H., & Zhang, J. (2024).
Unveiling the Impact of Metacognition on Academic Achievement in
Physical Education and Activity Settings: A Comprehensive
Systematic Review and Meta-Analysis of Qualitative Insights.
Psychology Research and Behavior Management, 973-987.

Publications -Under Review

Zhang J.L., Soh K.G., Mohd Anuar M.A., Xiao W.S. Bai X.R. (2024) From Mind
to Body: An Umbrella Review of Pedagogical Models from an
Embodied Cognition Perspective. PLOS ONE Since 12 April, 2024

Zhang J.L., Soh K.G., Mohd Anuar M.A., Xiao W.S. Bai X.R. (2024) Effects of
Sport Education Model on Students’ Enjoyment and Fun: A
Systematic Review and Meta-Analysis. BMC Public Health Since 05
Sep 2024

237






	Blank Page



