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Introduction: Good physical fitness is the foundation of a healthy lifestyle. For 
students, the school becomes the main place to improve their physical fitness. The 
traditional physical education class places little emphasis on improving physical 
fitness and students’ physical fitness have continued to decline. To address these 
challenges, this study aimed to design and develop a functional training program 
that can be  incorporated into existing physical education lessons to improve 
students’ physical fitness levels.

Methods: This study adopted the instructional design framework of the Analysis, 
Design, Development, Implementation, Evaluation (ADDIE) model to guide the 
design and development of the functional training program. After development, 
the program was implemented and evaluated.

Results: The results showed the program aroused students’ interest and 
significantly improved students’ physical fitness.

Conclusion: This study showed the usefulness of functional training in improving 
the physical fitness of primary school students. In addition, it provided a reference 
for how to use functional training in conjunction with the physical education 
syllabus.

KEYWORDS

instructional design, functional training program, primary school, school children, 
physical fitness

1. Introduction

Good physical fitness is a necessary condition for an effective life, not only to help individuals 
work efficiently such as when doing housework or driving a car but also to enjoy leisure time or 
deal with emergencies (1, 2). For children, one of the ways to improve physical fitness was 
through the school system. It was previously reported that physical education (PE) in schools 
was considered the ideal intervention point to improve the current and future population health 
by increasing children’s physical fitness levels (3, 4). However, the leader of the Chinese national 
primary and secondary school PE and health curriculum standards development group had 
argued that in China, PE had evolved into a “safety class,” “discipline class,” and “military class” 
that emphasized consistency in learning and practicing physical skills and keeping students in 
a specific position for long periods, which results in children not even sweating at the end of a 
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class (5). Such PE benefits neither public health nor the students’ 
physique (6). Faced with the problems of the traditional PE syllabus, 
there is an urgent need to conduct an in-depth study of PE to find 
solutions to improve the quality of the PE syllabus and effectively 
increase students’ physical fitness. Ji (7) proposed a healthy physical 
education curriculum model (HPECM), which stipulated that each 
class should include 20 min of skill exercise and 10 min of physical 
fitness exercise. The 10 min of physical fitness exercises were primarily 
intended to address the traditional PE lesson which did not include 
any time dedicated to physical fitness (6). Besides the allocation of 
time, the program should comprise physical fitness exercises which 
were diversified, interesting, and act as compensatory methods and 
means to deal with the traditional PE lesson of learning only one 
motor skill and developing only a specific body part in each lesson.

One way to improve physical fitness is through functional 
training. Functional training began in sports medicine, then was 
introduced to the field of athletic training by coaches, subsequently 
being introduced to gyms, where the general public had access to a 
vast array of methods associated with it (8). Nowadays, functional 
training has become a fitness hotspot. Since 2007, according to the 
global fitness trend surveys conducted by the American Society of 
Sports Medicine (ACSM), functional training has always been listed 
among the Top 20 fitness regimes (9–23). Most importantly, functional 
training was found to provide health benefits and could be used to 
improve the ability to perform a variety of activities of daily living at 
home, at work, or during play, without the risk of excessive injury or 
fatigue (24). Besides health benefits, functional training could 
contribute to performance benefits in the areas of speed, strength, and 
power as pointed out by Boyle (25). Finally, the advantages of needing 
little space, equipment, and time also contribute to its popularity (26). 
Given the superiorities of functional training, some researchers tried 
to transplant functional training to school PE. For example, Oliver and 
Brezzo (27) examined the effects of functional balance training on 
female collegiate and found that functional balance training could 
strengthen the core while simultaneously balancing activities, which 
not only aided functional performance but also helped prevent injury. 
Likewise, Lasković et al. (28) compared the effects of functional 
training and PE classes on the physical fitness of primary school girls 
and found that both training methods had a positive impact on the 
physical fitness of the students. Despite these efforts, the literature on 
the use of functional training in PE curricula is limited, particularly 
in primary schools.

This study was conducted to design and develop a 12-week 
functional training program that could be incorporated into existing 
PE lessons. The design and development were based on the ADDIE 
model. The study could verify the feasibility of incorporating 
functional training into the primary school PE curriculum as well as 
provide a reference for other researchers who were interested in 
improving the effectiveness of PE.

2. Pedagogical framework

The study mainly used the ADDIE framework to guide the process 
of designing and developing a functional training program. The 
ADDIE framework is a process model developed for the military and 
enthusiastically adopted by the army due to its clear delineation of 
instructional design steps, namely Analysis, Design, Development, 

Implementation, and Evaluation (29, 30). The generic and dynamic 
process within five stages allowed instructional designers to use the 
model with flexibility, in terms of how different steps or procedures 
were performed, which has made it one of the most popular and 
frequently cited instructional design models (29, 31) and applied in 
various disciplines (32). In education, it has been referred to in the 
subject of English language (33–35), chemistry (36) and physics (37), 
as well as in a nursing curriculum (38). Additionally, some studies had 
applied the ADDIE model to the PE curriculum. For example, Wei 
(39) shared how the “micro-lecture” designed and produced based on 
the ADDIE model was applied to the teaching of PE in schools and 
was favored by the teachers and students. Yan (40) also discussed how 
to improve the level of social sports instructors by using the ADDIE 
model to design training courses.

3. Learning environment

3.1. Physical education curriculum setting

PE in primary school is the basic organizational form of PE 
teaching and an important part of the school curriculum in China. It 
plays an important role in improving students’ physical health, 
enhancing social adaptability, and cultivating students’ awareness of 
lifelong PE (41). During the development of this program, it was 
necessary to consider the characteristics of the PE curriculum setting 
in the primary schools of China, which were as follows.

First, each PE lesson had a total of 40 min. Second, the lesson had 
four parts, which were the initial part, the preparatory part, the 
fundamental part, and the final part. Third, the teaching tasks of 
different parts were also different. The initial part focused on 
organizing students, focusing on students’ attention, and preparing for 
class. The preparatory part, also known as the warm-up part, was to 
improve muscle temperature and prevent sports injuries, improve the 
function of internal organs, and adjust mental state (42). The 
fundamental part was the key link of PE, and students learned and 
mastered new knowledge in this part. The fundamental part included 
two parts when arranging the teaching content, one was the main 
teaching material part, and the other was the auxiliary teaching 
material part (43). The main teaching material focused on learning 
motor skills or sports tactics, while the auxiliary material was generally 
on games, competitions, etc. as a supplement and continuation of the 
main material (44). The main teaching material must be arranged in 
strict accordance with the contents of the skill materials prescribed by 
the Ministry of Education, while the auxiliary teaching materials 
could be  arranged freely according to the actual situation of the 
school, weather conditions, teachers’ specialties, and so on. The final 
part was to reduce the excitability of the cerebral cortex, relax, and 
relieve muscle fatigue.

3.2. Primary school students’ growth 
characteristics

Understanding and mastering the characteristics of children’s 
growth, such as the skeletal system, cardiovascular system, 
respiratory system, and nervous system, was critical for guiding the 
development of the PE curriculum. In terms of the skeletal system 
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of students, their bones were elastic but had poor hardness and 
firmness and were easy to bend and deform; their range of joint 
motion was more extensive than that of adults, but the firmness was 
relatively poor; their muscles were weak contractile function, poor 
endurance, and easy fatigue (45–48). In the area of cardiovascular 
system, school children’s heart development was not yet complete, 
whereby myocardial fibers were thin, and contractility was weak 
(45–48). The respiratory system was characterized by the ability to 
adapt to exercises with higher intensity and longer duration was 
lower and fatigue quickly (45–48). In terms of the nervous system, 
nerve cells in childhood had poor working endurance and were 
prone to fatigue (45, 46, 48).

3.3. Functional training modules

Athletes’ Performance Institute (API), the functional training 
center established in 1999, had been widely acclaimed for its advanced 
training system, which classified functional training as seven modules: 
pillar preparation, movement preparation, plyometric training, 
movement skill training, strength training, energy systems 
development, and recovery and regeneration (49) (Table  1). The 
innovative training system attracted the attention of Chinese sports 
experts. In September 2011, the General Administration of Sport of 
China cooperated with API and introduced functional training to 
China (50). The training system built by API became one of the most 
important reference systems for the application of functional training 
in China and is also the reference system for this study.

4. Learning objectives

The objectives of PE for primary school students were that 
through the study of PE and health curriculums, students would 
master various physical training methods, and could actively 
participate in various physical exercises, and their physical fitness 
levels would be significantly improved, meeting the corresponding 
requirements of the 2014 revised Chinese National Student Physical 
Fitness Standard (CNSPFS) (51).

5. Pedagogical format–functional 
training module design using ADDIE

5.1. Analysis

During the analysis stage, a needs analysis was mainly carried out 
to differentiate between their current level of physical fitness and what 
they needed to improve by the end of the lessons (52). Firstly, the 2014 
revised CNSPFS battery (53) was carried out to assess the students’ 
physical fitness to understand their current physical condition (54). 
The CNSPFS test consisted of Body Mass Index (BMI) for body 
composition, vital capacity (VC) for lung function, 50 m sprint for 
speed, sit and reach for flexibility, timed rope-skipping for 
coordination and limbs strength, timed sit-ups for abdominal 
strength, and 50 m × 8 shuttle run for aerobic capacity (55). Details of 
each test and the procedures for data collection have been detailed by 
Li and colleague (54). Secondly, to guide the program design and 
development and confirm items for consideration, five experts were 
interviewed online, including three functional training experts and PE 
experts with more than 18 years of teaching experience.

5.2. Design

At this stage, a 12-week program was proposed to develop students’ 
physical fitness based on the feedback from the first stage. The program 
was divided into three stages: basic stage, advantage stage I, and advantage 
stage II. The previous stage was the foundation of the following stage. It 
was arranged in the auxiliary part of the lesson according to the 
characteristics of the PE curriculum setting and HPECM.

The first step was the choice of content. According to the results of 
the analysis stage, the speed of students’ physical fitness dropped sharply 
(54). Therefore, when choosing the functional training component, on 
the premise of achieving the overall physical fitness goal, we focused on 
incorporating the development of speed into the 12-week PE lesson, 
such as movement skills, which helped to improve speed level. Next was 
the arrangement of the contents. Due to prepubescent children having 
immature skeletons, children in primary school should not participate 
in excessive amounts of vigorous-intensity exercise (56). During this 

TABLE 1 List of functional training modules.

Module Description

Pillar preparation
This module solves the limitations of individual joint flexibility or stability, corrects the compensated movement pattern, reduces the energy leakage, 
strengthens the hips, torso, and shoulder strength of the spine, and coordinates the muscle power sequence, to prepare the athletes for posture 
adjustment and exercise load.

Movement 
preparation

This module increases the core temperature of the human body, activates the greater body inertia gluteus maximus, strengthens the nervous system 
excitement, integrates the movement pattern, and increases muscle elasticity. to improve the overall efficiency of training.

Plyometrics This module makes use of the characteristics of muscle and tendon to store elastic potential energy and stretch reflex to improve the collective 
acceleration and deceleration ability and explosive force and to improve the energy transfer efficiency between joints.

Movement skills This module according to the special characteristics and training objectives, through the linear speed, lateral speed, and multi-speed exercises, 
effectively improve the response speed, sensitivity, mobility, and explosive force, and reduce the risk of injury.

Strength and 
power

Through multi-joint and multi-movement plane movement strength training, this module can improve stability strength, optimize movement patterns, 
integrate the energy transfer of movement chain, and reduce the risk of sports injury.

Energy system 
development

This module specifically develops the cardiovascular system and energy metabolism system according to the heart rate interval corresponding to 
exercise intensity.

Regeneration and 
recovery

This module can help restore the initial length of muscles, accelerate the repair of muscle fibers, and stimulate blood and lymph circulation through the 
stretching and soft tissue relaxation of muscles, ligaments, and fascia, thus relieving fatigue and speeding up the recovery process.
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period, the program arranged for students to develop physical fitness 
based on the mastery of basic movement patterns. On the other hand, 
students’ bones were relatively soft, with more cartilage and the 
supporting force of joints is weak. Therefore, the physical fitness exercises 
should avoid using some heavy weight, heavy load equipment in the 
program which would hinder the development of students’ bones and 
result in spine deformation. So, the advanced stages combined the 
medicine ball, agility ladder, and cone to develop the physical fitness of 
the students. Then, when arranging the workload, overcoming the 
student’s own weight or applying a light load was generally used. 
Changes in load were achieved in the form of (1) variations in training 
routes from unidirectional to multidirectional, and (2) distances and the 
number of repetitions.

5.3. Development

This phase was to develop the program and mainly included 
three steps. Firstly, according to the knowledge obtained in the first 
two stages of the model, the corresponding functional training 
components were selected and incorporated into the 12-week PE 
syllabus. According to the school’s PE timetable and schedule, there 
were three PE lessons a week, contributing to a total of 36 functional 
training programs that were developed. All the movements within 
the program were recorded into videos to assist teaching and 
learning. Secondly, when completing the development of the 
12-week program, to validate the draft program and ensure a 
variety of voices were heard, the developed materials were sent to 
the same experts as those from the analysis phase and to six 
additional PE teachers with at least 6 years of teaching experience 
for their review of the proposed program. The data were collected 
by WeChat which is a widely popular social media in China (57–59) 
and analyzed by NVivo 12. The final step was to modify and form 
the final program.

5.4. Implementation

The implementation was the process of transforming a plan into 
action (60). In this implementation stage, the proposed 12-week 
functional training program was incorporated into 36 PE lessons. 
Since primary school students are categorized into three levels of 
learning, with grades 1–2 being Level One, grades 3–4 being Level 
Two, and grades 5–6 being Level Three in China (61), therefore, six 
students in good health and developing normally were randomly 
sampled at each level of a primary school in Beijing, respectively, and 
the final combination of 18 students (M age = 9.67 ± 1.75 years) was 
used as participants in the study. Before implementation, this study 
was approved by the University Malaya Research Ethics Committee 
(Approval number: UM.TNC2/UMREC – 667) and the participating 
school and all parents/guardians of participating students signed the 
consent form.

5.5. Evaluation

The last phase of the instructional design process was evaluation, 
which helped identify the real value of the program (60, 62). This stage 

evaluated two items: (i) situational interest and (ii) physical fitness 
(Figure 1). Students’ situational interests were measured to determine 
whether the program could stimulate students’ motivation to learn. 
Situational interest, defined as the attractiveness of an activity or learning 
task to an individual (63), was usually triggered by external stimuli (64) 
and had been regarded as a motivating factor to be particularly useful to 
educators (65). According to the constructivism learning theory, learner 
motivation was an important factor in learning (64, 66). Situational 
interest, as one of the sources of motivation, could effectively motivate 
learners to actively participate in the learning process (65), especially for 
learners in the adaptation or naive stage, where situational interest was 
the only motivation that attracted learners to focus on the learning 
process (65, 67). The measurement tool used was the Chinese version of 
the PE Situational Interest Scale (PESIS), which is suitable for elementary 
school students (Cronbach α: 0.81–0.94) (68). The Chinese version of 
PESIS is composed of 24 short sentences, with a total of six dimensions, 
namely Instant Enjoyment (IE), Novelty (N), Challenge (C), Attention 
Demand (AD), Exploration Intention (EI), and Total Interest (TI), each 
dimension has four questions, and the distribution of each question in 
the scale is random. The scale uses a Likert five-point scale with five 
options, namely “strongly agree,” “agree,” “neutral,” “disagree,” and 
“strongly disagree,” representing the scores are 5, 4, 3, 2, 1, respectively. 
The Statistical Package for the Social Science (SPSS) software (version 
25.0) for Windows was used to analyze the data.

As for physical fitness, the 2014 revised CNSPFS test battery was 
used to measure the physical fitness of the students before and after 
the intervention. Baseline data were obtained from the analysis phase, 
while the post-test was conducted after the implementation phase, at 
the end of the 12-week functional training program.

6. Results

According to the 2014 revised CNSPFS test conducted on the 
students, the current status of students’ fitness showed that the 50 m 
sprint dropped sharply which needed to be improved (54). Combined 
with the results of the thematic analysis of the five expert interviews 
using NVivo software (Table  2), the final 36 functional training 
programs were drafted and developed, which included three stages: 
2 weeks of basic stage mainly used to learn the base movement pattern; 
5 weeks of Advance stage I; and 5 weeks of Advance stage II. Video 

FIGURE 1

Flowchart of the evaluation.
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recordings of the corresponding movements of the functional training 
program were made to assist students in learning so that students had 
an intuitive understanding of movements. The summary functional 
training program that was drafted and developed can be found in 
Table  3. The complete program for each of the 36 sessions can 
be  found in an experimental study, which also includes the 
arrangement of the control group (69).

6.1. Expert evaluation

After reviewing the draft program, the experts gave their feedback, 
which was analyzed by NVivo 12 from word cloud and Sentiment.

Words commonly used to express positive or negative feelings are 
the most important indicators of feelings (70). The data results 
generated by the word cloud function of NVivo analysis software show 
the most common words used by experts in the macro evaluation of 
the program. The most common words found in the evaluations, 
according to the results of NVivo were: ‘全面’ (comprehensive) and ‘
丰富’ (rich), followed by ‘细致’ (meticulous), ‘综合性’ (synthesis), ‘
可操作性’ (Operability), and ‘可行性’ (feasibility; Figure 2).

Sentiment identification also called subjectivity identification is 
to determine whether the opinion orientation in the given text is 
position, negative, or neutral (71). The sentiment analysis results of 
the overall evaluation are that the majority of interviewees held a 
positive attitude toward it, accounting for 90.91%, while 9.09% of the 
respondents had moderately negative emotions, and thought that this 
time-length content arrangement would face some extraneous 
variables, such as class discipline, cognitive level, class size, and 
teaching tasks during the implementation process. In response to 
these extraneous variables, this program had taken targeted measures 
to address them. First of all, poor student discipline in a classroom 
would disrupt the flow of lessons and conflict with both learning 
objectives and processes, as the attention of teacher and students 
shifted away from the teaching contents at hand to the distractions 
provided by disruptive behaviors (72). Therefore, in facing the 
extraneous variables, participating teachers should be  trained to 

create stronger bonds among the students, and to establish an 
interactive educational environment to cope with students’ disruptive 
behaviors (73). Further training was needed on how to integrate the 
content of textbook materials and proposed program content, and 
how to organize students to ensure that the proposed program would 
be  completed. When faced with the lower cognitive abilities of 
primary students, the observational learning strategy is 
recommended, which was an effective method of motor skills 
learning (74). During the lesson of the program, in the theory class 
of the term, the teacher used multimedia to show the recorded 
experiment movement videos in advance. Through multi-angle 
display, slow motion playback, zooming in on detailed shots, etc., 
video actions are demonstrated to students frame by frame, which 
improved the standard and intuitiveness of the presentation, and 
ensured that students could clearly understand each key action and 
detail and could carry out correct imitation and learning.

6.2. Student evaluation

6.2.1. Situational interest
Students’ situational interests were measured to provide 

information on whether the program could stimulate students’ 
motivation to learn. The results of students’ situational interest in the 
program are shown in Table 4. Regarding the individual items, the 
mean scores ranged from 3.67 (SD = 1.34) to 4.83 (SD = 0.38) on a 
five-point Likert scale ranging from 1 to 5. The dimensions that the 
participants rated the most were Novelty and Exploration Intention, 
followed by Total Interest, Instant Enjoyment, and Attention Demand. 
The lowest score from the participants was on the dimension 
Challenge. The response of this dimension also had the widest 
difference (SD = 1.34). This was the only participant who rated the 
participant’s sentence as “disagree” and “very disagree.”

6.2.2. Physical fitness
Student physical fitness test results were collected and analyzed 

before and after the 12-week PE lessons to assess the actual efficacy of 

TABLE 2 Results of the subject matter experts interviews.

Theme Description

Content arrangement

The content should choose some more interesting exercise movements.

The content should be simple and easy for students to practice.

The content should consider the sensitive period of students’ physical development.

Workload arrangement

The arrangement of load should be arranged progressively.

The load needs to be arranged according to the student’s actual situation.

The load should be arranged flexibly and can be adjusted in practice.

Training equipment

The equipment should be selected to be safe and easy to operate.

The equipment should be selected according to the size of the playground.

It is best to choose self-body weight training without equipment.

Order arrangement

Skill content should be arranged before physical fitness exercises content. If the intensity of the skill content is relatively high, physical fitness 
exercises that require a high level of neural excitement can be prioritized over the skill content.

If the intensity of the skill content is relatively high, physical fitness exercises that require a high level of neural excitement can be prioritized over 
the skill content.

If the movement is not proficient, the students will not train very well. Therefore, the movements should be extended based on the mastery of the 
movements.
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the program. Table  5 shows the results of paired sample test 
(parametric index) and Wilcoxon signed rank test (non-parametric 
index). It can be seen that after 12 weeks of PE lessons incorporated 

with the functional training program, significant changes (p < 0.01) 
were achieved in all physical fitness tests (BMI, VC, sit and reach, 
timed sit-ups, 50 m sprint, and timed rope-skipping).

TABLE 3 The draft functional training program.

Stage Module Session Exercise selection

Basic stage Movement pattern

1 Squats; lateral squats; jump squats; squat turn 90°

2 Squats; lateral squats; jump squats; squat turn 90°

3 Jump squats; bounds; squat turn 180°

4 Forward lunge; lateral lunge; backward lunge

5 Walking lunges; walking lunges + rotation; backward walking lunge; backward walking lunges+ rotation

6 Seated step; stride; carioca; trot; bound; sprint

Advantage 
stage I

Plyometric training 
(line drill)

7 Hop back and forth; lateral hop; one leg hop back and forth; one leg lateral hop; jack jump; cross jump

8 Forward jumps; one leg forward jump; skipping; “Z” bounds

9 forward jumps + sprint; one leg forward jump + sprint; skipping + sprint; “Z” bounds + sprint

strength and power 
(medicine ball)

10 Squats with a ball; lateral squats with a ball; squats with a ball pushing forward; squats with a ball pushing up; lateral 
squats with a ball pushing forward; lateral squats with a ball pushing up

11 Forward; lateral, and backward squats with a ball; forward, lateral, and backward squats with a ball pushing forward; 
forward, lateral, and backward squats with a ball pushing up

12 Diagonal chop down; diagonal chop up; deadlift with a ball; squat jumping with a ball; bound with a ball; squat 
jumping turn 90° with a ball

Strength and Power 
(pad)

13 Plank; supination-abdominal crunch; plank-hand touch shoulder; supination-reverse crunch

14 “V” sit with rotation; Supination-leg rotation; pronation-hyperextension; supination- 45-degree abdominal crunch; 
supination-leg raise; hyperextension

15 Glute bridge; supination-arm overhand sit with straight legs; supination-leg raise; glute bridge - one leg lift; V-up

Movement skill 
(agility ladder)

16 One foot in each rung; two feet in each rung; high knees; forward carioca; in-in-out-out

17 One foot in each rung; two feet in each rung; high knees; forward carioca; in-in-out-out

18 One foot in each rung + sprint; two feet in each rung + sprint; high knees + sprint; forward carioca + sprint; In-in-
out-out + sprint

Energy systems 
development (cone)

19 5–10 shuttles verbal commands

20 5–10-15 shuttles

21 5–10–15-20 shuttles

Advantage 
stage II

Plyometric training 
(line drill)

22 Hops; “Z” hops; hop scotch two feet in; hop scotch one foot in

23 One leg hop; one leg “z” hop

24 Lateral hop; forward and backward Lateral hop; one leg lateral hop; one leg forward and backward hop

Strength and Power 
(medicine ball)

25 squats with a ball; lateral squats with a ball; squats with a ball pushing Forward; squats with a ball pushing up; lateral 
squats with a ball pushing forward; lateral squats with a ball pushing up

26 Walking lunges pushing forward; walking lunges pushing up; walking lunges with a rotation

27 Walking lunges pushing forward; walking lunges pushing up; walking lunges with a rotation

Strength and Power 
(pad)

28 Plank; supination- abdominal crunch; plank – hand touch shoulder; supination-reverse crunch

29 “V” sit with rotation; supination-leg rotation; pronation-hyperextension; supination- 45-degree abdominal crunch; 
supination-leg raise; hyperextension

30 Glute bridge; supination-arm overhand sit with straight legs; supination-leg raise; glute bridge - one leg lift; V-up

Movement skill 
(agility ladder)

31 Sprint (two cones); side slide (two cones); shuttles; “S” running; running circle; lateral running circle

32 “L” sprint; “L” sprint + side slide; “L” sprint + carioca running; “V” sprint; “V” sprint + side slide; “V” + “8” circle 
running

33 Square sprint; square side slide + sprint; square carioca + sprint + side slide; square running circle; “X” sprint; agility 
box (verbal commands)

Energy systems 
development (cone)

34 5–10-15 shuttles

35 5–10–15-20 shuttles

36 5–10–15-20-25 shuttles
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7. Discussion

To fill the gap in the application of functional training in primary 
school PE, this study designed and developed a 12-week functional 
training program, that could be  incorporated into PE lessons, to 
improve students’ physical fitness. The design and development were 
guided by the ADDIE model. The applicability and acceptability of the 
program were evidenced by both the positive feedback from experts 
and students and the significant changes in students’ physical fitness 
after implementation.

When experts gave feedback on the program, most of them were 
positive about the program. They used words that generally express 
positive attitudes and express approval of the program, such as ‘全面’ 
(comprehensive), ‘可操作性’ (operability), and ‘可行性’ (feasibility).

Other than feedback from experts, it was also important to get 
feedback from students, in terms of their interest in the program. 
Interest is both a psychological state of attention and affection 
toward a particular object or topic and an enduring predisposition 
to reengage over time (75). It had long been recognized as a 
motivation factor that guides children to learn (76, 77) and a meta-
analysis had reported that situational interest was a primary 
motivator for students to engage in PE (78). Most PE teachers 
focused on controlling the characteristics of situational interest to 
stimulate students’ situational interest, which had been proven to 
be  positively correlated with learning engagement, to influence 
learning engagement (79, 80). In this study, the feedback on the 
students’ situational interest showed that the novelty and 
exploratory dimensions scored the highest. Novelty meant that the 
program had more novelty, and could attract participants’ attention 
(81). Exploratory intention indicated that participants were willing 
to explore a certain way of the program, which was a prerequisite 
for maintaining interest. This finding was in line with a study about 
the process of interaction between the learner and the learning 
content (78). The authors pointed out that learners felt the novelty 
and challenge of the learning content, that learners’ exploration 

intentions were awakened, and at the same time, they could 
experience a sense of enjoyment, which could stimulate their 
situational interest. Besides novelty and exploration, the other 
dimensions, such as attention demand, instant enjoyment, and total 
interest also had scores that were larger than 4, which meant that 
the program led to a high level of situational interest. As Zhou et al. 
(82) pointed out, functional training exercises were not only easily 
adapted to individual fitness levels, which could lead to a greater 
sense of mastery and enjoyment, but they were also fun, novel, and 
challenging due to the use of a variety of small, portable equipment 
and rapid changes in activity pace.

Conversely, the challenge dimension had the lowest score. 
However, it is possible that this dimension had little influence on the 
program as in a follow-up study to Chen and Darst (83), a path 
analysis had revealed that (a) instant enjoyment and exploration 
highly contributed positively to situational interest, (b) novelty and 
attention demand partially contributed positively, and (c) physical 
challenge contributed little (84). In this study, the participants might 
have been confident that they could complete the program, but it did 
not influence their interest in it.

As for the physical fitness performance, the results of the 
physical fitness test indexes showed that the baseline scores were 
significantly different from the post-test scores. All students had 
a positive growth rate and improved their physical fitness 
performance after the 12-week functional training program. 
Participants’ BMI, a sensible indication of children’s overall 
adiposity (85), increased dramatically but stayed within normal 
weight ranges (53), possibly due to increased muscle mass (86). 
Participants’ flexibility (sit and reach), muscular strength and 
endurance (timed sit-ups and timed rope-skipping), and speed 
(50 m sprint) all improved. It appeared that the proposed design 
and arrangement of functional training incorporated into PE 
lessons were effective in improving the students’ physical fitness. 
The results of this study were consistent with a systematic review 
that reported that functional training could improve speed, 
muscle strength, muscular endurance, and other physical 
variables (87).

This study is not without some limitations. The goodness of 
movement completion is influenced to some extent by the cognitive 
level of students in the process from movement understanding to 
movement execution. In addition, in the selection of movements in 
the program, some simple and easy movements were chosen, which 
to some extent reduced the intensity of the exercises (69). Finally, this 
study mainly focused on the control of PE classes and did not control 
for extracurricular activities, which may have some influence on the 
results of the study.

8. Conclusion

Children, whose health set the stage for adult health, are vital 
to the nation’s present and future (88). Schools, as the main place 
for children to improve their physical fitness (78), urgently need 
to conduct an in-depth study of the PE lessons to find solutions 
to improve the quality of the PE curriculum to improve students’ 
physical fitness effectively. This study was aimed at the physical 
fitness part of the HPECM. Under the scientific guidance of the 

FIGURE 2

Word cloud generated from expert feedback.
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ADDIE model, the design results of this research had not only 
been recognized by experts and students but also played a 
positive role in improving students’ physical performance. 

Subsequent research endeavors will implement this program in 
different grades of PE lessons in primary schools, conduct 
comprehensive teaching experiments, hope to address potential 

TABLE 5 The effects of the functional training curriculums on measured outcomes.

Variable Pre-test Post-test N Z t p-Value Effect Size 95%CI

Mean  ±  SD Mean  ±  SD d r

BMI (kg/m2) 
※ 15.99 ± 3.30 16.49 ± 3.08 18 2.75 / 0.006⁎ / 0.16 (−0.77, 1.08)

VC (ml) ※ 1559.17 ± 248.35 1705.83 ± 227.39 18 3.72 / 0.000⁎ / 0.62 (−0.33, 1.56)

Sit and reach 
(cm) ※ 10.66 ± 5.40 12.78 ± 5.03 18 3.62 / 0.000⁎ / 0.41 (−0.53, 1.34)

Timed sit-ups 
(counts) ※ 36.0 ± 6.96 41.5 ± 4.67 18 3.73 / 0.000⁎ / 0.93 (−0.04, 1.90)

50 m sprint 
(seconds) 10.71 ± 0.66 10.00 ± 0.60 18 / −11.25 0.000⁎ −1.13 / (−2.12, 

−0.13)

Timed rope 
skipping 
(counts)

141.44 ± 11.56 159.89 ± 10.00 18 / 11.05 0.000⁎ 1.71 / (0.63, 2.79)

※Non-parametric. ⁎Significant at p ≤ 0.05.

TABLE 4 Summary of the PESIS.

Dimensions Items Strongly 
Disagree

Disagree Neutral Agree Strongly 
Agree

Mean (SD)

N (%) N (%) N (%) N (%) N (%)

Novelty

Q9 0 (0) 0 (0) 0 (0) 3 (16.7) 15 (83.3)

4.83 (0.38)
Q13 0 (0) 0 (0) 0 (0) 3 (16.7) 15 (83.3)

Q16 0 (0) 0 (0) 0 (0) 3 (16.7) 15 (83.3)

Q17 0 (0) 0 (0) 0 (0) 3 (16.7) 15 (83.3)

Challenge

Q2 1 (5.6) 2 (11.1) 1 (5.6) 7 (38.9) 7 (38.9)

3.67 (1.34)
Q3 2 (11.1) 3 (16.7) 2 (11.1) 6 (33.3) 5 (27.8)

Q20 3 (16.7) 2 (11.1) 2 (11.1) 0 (0) 11 (61.1)

Q3 3 (16.7) 2 (11.1) 3 (16.7) 4 (22.2) 6 (33.3)

Exploration 
Intention

Q8 0 (0) 0 (0) 0 (0) 3 (16.7) 15 (83.3)

4.83 (0.38)
Q10 0 (0) 0 (0) 0 (0) 3 (16.7) 15 (83.3)

Q15 0 (0) 0 (0) 0 (0) 3 (16.7) 15 (83.3)

Q24 0 (0) 0 (0) 0 (0) 3 (16.7) 15 (83.3)

Instant Enjoyment

Q1 0 (0) 0 (0) 0 (0) 7 (38.9) 11 (61.1)

4.65 (0.44)
Q12 0 (0) 0 (0) 0 (0) 4 (22.2) 14 (77.8)

Q14 0 (0) 0 (0) 2 (11.1) 6 (33.3) 10 (55.6)

Q22 0 (0) 0 (0) 0 (0) 4 (22.2) 14 (77.8)

Attention Demand

Q4 0 (0) 0 (0) 2 (11.1) 8 (44.4) 8 (44.4)

4.53 (0.47)
Q6 0 (0) 0 (0) 3 (16.7) 8 (44.4) 7 (38.9)

Q18 0 (0) 0 (0) 0 (0) 4 (22.2) 14 (77.8)

Q19 0 (0) 0 (0) 0 (0) 4 (22.2) 14 (77.8)

Total Interest

Q5 0 (0) 0 (0) 0 (0) 5 (27.8) 13 (72.2)

4.75 (0.43)
Q7 0 (0) 0 (0) 0 (0) 5 (27.8) 13 (72.2)

Q11 0 (0) 0 (0) 0 (0) 4 (22.2) 14 (77.8)

Q21 0 (0) 0 (0) 0 (0) 4 (22.2) 14 (77.8)

https://doi.org/10.3389/fpubh.2023.1201228
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


Li and Cheong 10.3389/fpubh.2023.1201228

Frontiers in Public Health 09 frontiersin.org

limitations, enhance the adaptability of the program further, 
obtain reliable and valid results, and open a window for more 
research on improving PE curriculum quality.

Data availability statement

The raw data supporting the conclusions of this article will 
be made available by the authors, without undue reservation.

Ethics statement

The studies involving humans were approved by The University 
Malaya Research Ethics Committee (Approval number: UM.TNC2/
UMREC–667). The studies were conducted in accordance with the 
local legislation and institutional requirements. Written informed 
consent for participation in this study was provided by the participants’ 
legal guardians/next of kin.

Author contributions

HL and JC: conceptualization and methodology. HL: data 
curation, software, and writing – original draft. JC: supervision and 

writing – review and editing. All authors contributed to the article and 
approved the submitted version.

Acknowledgments

The researchers thank the students and teachers who volunteered 
to participate in this study.

Conflict of interest

The authors declare that the research was conducted in the 
absence of any commercial or financial relationships that could 
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the 
authors and do not necessarily represent those of their affiliated 
organizations, or those of the publisher, the editors and the 
reviewers. Any product that may be evaluated in this article, or 
claim that may be made by its manufacturer, is not guaranteed or 
endorsed by the publisher.

References
 1. Corbin C, Welk G, Corbin W, Welk K. Concepts of physical fitness: Active lifestyles 

for wellness. 17th ed. New York: McGraw-Hill Education (2012). 480 p.

 2. Corbin CB, Masurier GCL, McConnell KE. Fitness for life. 6th ed. Champaign, IL: 
Human Kinetics (2014). 484 p.

 3. Sallis JF, McKenzie TL. Physical education's role in public health. Res Q Exerc Sport. 
(1991) 62:124–37. doi: 10.1080/02701367.1991.10608701

 4. Mackenzie T, Sallis J, Beets M, Beighle A, Erwin H, Lee S. Physical educatons role 
in public health: steps forward and backward over 20 years and hope for the future. Res 
Q Exerc Sport. (2012) 83:125–35. doi: 10.5641/027013612800745329

 5. Ji L, Li Z. Young people are not sunny, the school has a responsibility. Wen Hui Pao. 
(2014) 2014:27. doi: 10.12968/cypn.2014.6.27

 6. Ji L. A re-study on the theoretical and practical problems of healthy physical 
education curriculum model of China. J Beijing Sport Univ. (2019) 42:12–22. doi: 
10.19582/j.cnki.11-3785/g8.2019.06.002

 7. Ji L. Reflection and construction of physical education and health curriculum model in 
China. J Beijing Sport Univ. (2015) 38:72–80. doi: 10.19582/j.cnki.11-3785/g8.2015.09.011

 8. Stenger L. What is functional/neuromotor fitness? ACSMs Health Fit J. (2018) 
22:35–43. doi: 10.1249/fit.0000000000000439

 9. Thompson WR. Worldwide survey reveals fitness trends for 2007. ACSMs Health 
Fit J. (2006) 10:8–14. doi: 10.1249/01.FIT.0000252519.52241.39

 10. Thompson WR. Worldwide survey reveals fitness trends for 2008. ACSMs Health 
Fit J. (2007) 11:7–13. doi: 10.1249/01.FIT.0000298449.25061.a8

 11. Thompson WR. Worldwide survey reveals fitness trends for 2009. ACSMs Health 
Fit J. (2008) 12:7–14. doi: 10.1249/01.FIT.0000312432.13689.a4

 12. Thompson WR. Worldwide survey reveals fitness trends for 2010. ACSMs Health 
Fit J. (2009) 13:9–16. doi: 10.1249/FIT.0b013e3181bcd89b

 13. Thompson WR. Worldwide survey reveals fitness trends for 2011. ACSMs Health 
Fit J. (2010) 14:8–17. doi: 10.1249/FIT.0b013e3181f96ce6

 14. Thompson WR. Worldwide survey reveals fitness trends for 2012. ACSMs Health 
Fit J. (2011) 15:9–18. doi: 10.1249/FIT.0b013e31823373cb

 15. Thompson WR. Worldwide survey reveals fitness trends for 2013. ACSMs Health 
Fit J. (2012) 16:8–17. doi: 10.1249/01.FIT.0000422568.47859.35

 16. Thompson WR. Now trending: worldwide survey of fitness trends for 2014. 
ACSMs Health Fit J. (2013) 17:10–20. doi: 10.1249/FIT.0b013e3182a955e6

 17. Thompson WR. Worldwide survey reveals fitness trends for 2015: What’s driving 
the market. ACSMs Health Fit J. (2014) 18:8–17. doi: 10.1249/FIT.0000000000000073

 18. Thompson WR. Worldwide survey reveals fitness trends for 2016: 10th anniversary 
edition. ACSMs Health Fit J. (2015) 19:9–18. doi: 10.1249/fit.0000000000000164

 19. Thompson WR. Worldwide survey reveals fitness trends for 2017. ACSMs Health 
Fit J. (2016) 20:8–17. doi: 10.1249/FIT.0000000000000252

 20. Thompson WR. Worldwide survey reveals fitness trends for 2018: the CREP 
edition. ACSMs Health Fit J. (2017) 21:10–9. doi: 10.1249/fit.0000000000000341

 21. Thompson WR. Worldwide survey reveals fitness trends for 2019. ACSMs Health 
Fit J. (2018) 22:10–7. doi: 10.1249/FIT.0000000000000438

 22. Thompson WR. Worldwide survey reveals fitness trends for 2020. ACSMs Health 
Fit J. (2019) 23:10–8. doi: 10.1249/FIT.0000000000000526

 23. Thompson WR. Worldwide survey of fitness trends for 2021. ACSMs Health Fit J. 
(2021) 25:10–9. doi: 10.1249/FIT.0000000000000631

 24. Peterson JA. 10 nice-to-know facts about functional training. ACSMs Health Fit J. 
(2013) 17:48. doi: 10.1249/FIT.0b013e3182a35aa2

 25. Boyle M. New functional training for sports. Champaign, IL: Human Kinetics 
(2016).

 26. Santana JC. Functional training. Champaign, IL: Human Kinetics (2015). 19 p.

 27. Oliver GD, Brezzo RD. Functional balance training in collegiate women athletes. 
J Strength Cond Res. (2009) 23:2124–9. doi: 10.1519/JSC.0b013e3181b3dd9e

 28. Lasković M, Marković M, Stanković V. Functional training VS. physical education 
classes: the effects on physical performance in primary school girls. Facta Univ Phys 
Educ Sport. (2022) 2022:133–41. doi: 10.22190/FUPES220415012L

 29. Reiser RA, Dempsey JV. Trends and issues in instructional design and technology. 
Boston, MA: Pearson (2012).

 30. Hannum W. Instructional systems development: a 30 year retrospective. Educ 
Technol. (2005) 45:5–21.

 31. Chen L. A model for effective online instructional design. Lit Inf Comput Educ J. 
(2016) 7:2303–8. doi: 10.20533/licej.2040.2589.2016.0304

 32. Stefaniak J, Xu M. An examination of the systemic reach of instructional design 
models: a systematic review. TechTrends. (2020) 64:710–9. doi: 10.1007/
s11528-020-00539-8

 33. Ozmen B, Tansel T, Tuzun H. Adapting a residential course to web-based blended 
learning. Eurasian J Educ Res. (2018) 18:115–36. doi: 10.14689/ejer.2018.75.7

 34. Yüzen A, Karamete A. Computer assisted educational material preparation for 
fourth grade primary school students' English language class in teaching numbers. Eur 
J Contemp Educ. (2016) 15:94–104. doi: 10.13187/ejced.2016.15.94

https://doi.org/10.3389/fpubh.2023.1201228
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.1080/02701367.1991.10608701
https://doi.org/10.5641/027013612800745329
https://doi.org/10.12968/cypn.2014.6.27
https://doi.org/10.19582/j.cnki.11-3785/g8.2019.06.002
https://doi.org/10.19582/j.cnki.11-3785/g8.2015.09.011
https://doi.org/10.1249/fit.0000000000000439
https://doi.org/10.1249/01.FIT.0000252519.52241.39
https://doi.org/10.1249/01.FIT.0000298449.25061.a8
https://doi.org/10.1249/01.FIT.0000312432.13689.a4
https://doi.org/10.1249/FIT.0b013e3181bcd89b
https://doi.org/10.1249/FIT.0b013e3181f96ce6
https://doi.org/10.1249/FIT.0b013e31823373cb
https://doi.org/10.1249/01.FIT.0000422568.47859.35
https://doi.org/10.1249/FIT.0b013e3182a955e6
https://doi.org/10.1249/FIT.0000000000000073
https://doi.org/10.1249/fit.0000000000000164
https://doi.org/10.1249/FIT.0000000000000252
https://doi.org/10.1249/fit.0000000000000341
https://doi.org/10.1249/FIT.0000000000000438
https://doi.org/10.1249/FIT.0000000000000526
https://doi.org/10.1249/FIT.0000000000000631
https://doi.org/10.1249/FIT.0b013e3182a35aa2
https://doi.org/10.1519/JSC.0b013e3181b3dd9e
https://doi.org/10.22190/FUPES220415012L
https://doi.org/10.20533/licej.2040.2589.2016.0304
https://doi.org/10.1007/s11528-020-00539-8
https://doi.org/10.1007/s11528-020-00539-8
https://doi.org/10.14689/ejer.2018.75.7
https://doi.org/10.13187/ejced.2016.15.94


Li and Cheong 10.3389/fpubh.2023.1201228

Frontiers in Public Health 10 frontiersin.org

 35. Wiphasith H, Narumol R, Sumalee C. The design of the contents of an 
e-learning for teaching M. 5 English language using ADDIE model. International 
journal of information education. Technology. (2016) 6:127–31. doi: 10.7763/
IJIET.2016.V6.671

 36. Shibley I, Amaral KE, Shank JD, Shibley LR. Designing a blended course: using 
ADDIE to guide instructional design. J Coll Sci Teach. (2011) 40:80.

 37. Rahman M, Abd J, Ismail M, Hj A, Nasir M. Development and evaluation of the 
effectiveness of computer-assisted physics instruction. Int Educ Stud. (2014) 7:14–22. 
doi: 10.5539/ies.v7n13p14

 38. Hsu T-C, Lee-Hsieh J, Turton MA, Cheng S-F. Using the ADDIE model to develop 
online continuing education courses on caring for nurses in Taiwan. J Contin Educ Nurs. 
(2014) 45:124–31. doi: 10.3928/00220124-20140219-04

 39. Wei X. Research on design and application of sports micro class in the school based 
on ADDIE model [Master]: Shenyang Sport University. CNKI. (2018). Available at: 
https://kns.cnki.net/KCMS/detail/detail.aspx?dbname=CMFD202001&filena
me=1018850478.nh.

 40. Yan H. A study on the training course system of national social sports instructors in 
Shandong province based on ADDIE theory model [master]: Shandong sport university. 
CNKI. (2020).

 41. Ministry of Education of the People’s Republic of China. Physical education and 
health course standard for compulsory education. Beijing: Beijing Normal University 
Publishing Group (2012). 64 p.

 42. Wu H. Research on the role and types of preparatory activities in physical 
education. Way Success. (2016) 25:90.

 43. Wang H. Teaching strategies of auxiliary teaching materials for physical education 
in primary schools. Sport. (2017) 1:99–100. doi: 10.3969/j.issn.1674-151x.2017.01.052

 44. Yu S. Content confusion: how to grasp the relevance of various contents in physical 
education. China Sch Phys Educ. (2014) 9:35–7.

 45. Yin J, Mao C, Wang H. On the main physical and mental characteristics of 
primary and middle school students and P.E teaching. J Zhaotong Teachers Coll. (2012) 
34:53–7.

 46. Ji L, Feng Z, Cao Z. Anatomical physiology characteristics of children and youths 
and physical training. J Xuzhou Normal Univ. (1999) 4:63–5.

 47. Tong Q. The anatomical and physiological characteristics of children and 
adolescents and sports. Chin J Sports Med. (1985) 1:52–6. doi: 
10.16038/j.1000-6710.1985.01.014

 48. Wang R, Su Q. Physiology of sport and exercise. Beijing: People’s Sports Publishing 
House (2011).

 49. Wang X, Shen Z. Functional movement training manual. Beijing: People’s Sports 
Publishing House (2014).

 50. Yin J, Yuan S. Shenti yundong gongneng xunlian. Beijing: Higher Education Press 
(2015).

 51. NCF. Compulsory education curriculum standards for physical education and health 
(2022 edition). (2022).

 52. Peterson C. Bringing ADDIE to life: instructional design at its best. J Educ 
Multimed Hypermedia. (2003) 12:227–41.

 53. Ministry of Education of the People’s Republic of China. Notice of the Ministry of 
Education on the National Student Physical Fitness Standard (revised 2014). (2014). 
Available at: http://www.moe.gov.cn/s78/A17/twys_left/moe_938/moe_792/
s3273/201407/t20140708_171692.html.

 54. Li H, Cheong JPG. The impact of the COVID-19 pandemic on the physical fitness 
of primary school students in China based on the Bronfenbrenner ecological theory. 
Front Psychol. (2022) 13:896046. doi: 10.3389/fpsyg.2022.896046

 55. Ministry of Education. Notice of the Ministry of Education on the National Student 
Physical Fitness Standard (revised 2014). (2014).

 56. Riebe D, Ehrman JK, Liguori G, Magal MAmerican College of Sports Medicine. 
ACSM's guidelines for exercise testing and prescription. Netherlands: Wolters Kluwer 
(2017).

 57. Hu N. Study on the WeChat to improve user experience for Chinese older adults: 
Iowa State University. Master thesis, No. 114. (2020). Available at: https://lib.dr.iastate.
edu/etd/17894.

 58. Skavronskaya L, Moyle B, Scott N, Schaffer V. Collecting memorable tourism 
experiences: how do ‘wechat’? J China Tour Res. (2020) 16:424–46. doi: 
10.1080/19388160.2019.1656131

 59. Weil J, Karlin N, Lyu Z. Mobile messenger apps as data-collection method among 
older adults: WeChat in a health-related survey in the People’s republic of China. Thousand 
Oaks, CA: SAGE Publications Ltd. (2020).

 60. Aldoobie N. ADDIE model. Am Int J Contemp Res. (2015) 5:68–72.

 61. Ministry of Education. Ministry of Education of the People's Republic of China. 
Compulsory schooling physical education (and health) curriculum standard. Beijing 
Normal University Publishing Group (2011).

 62. Branch RM. Instructional design: The ADDIE approach. Berlin: Springer (2009). 
2 p.

 63. Chen A, Darst PW, Pangrazi RP. An examination of situational interest and its 
sources in physical education. Br J Educ Psychol. (2001) 71:383–400. doi: 
10.1348/000709901158578

 64. Zhu X, Chen A, Ennis C, Sun H, Hopple C, Bonello M, et al. Situational interest, 
cognitive engagement, and achievement in physical education. Contemp Educ Psychol. 
(2009) 34:221–9. doi: 10.1016/j.cedpsych.2009.05.002

 65. Chen A, Ennis CD, Martin R, Sun H. Situational interest: a curriculum component 
enhancing motivation to learn In: T Francis, editor. Research quarterly for exercise and 
sport. Abingdon: Routledge (2006). 235–61.

 66. Resnick LB, Klopfer LE. Toward the thinking curriculum: Current cognitive research. 
ASCD yearbook. ERIC, (1989).

 67. Mitchell M. Situational interest: its multifaceted structure in the secondary school 
mathematics classroom. J Educ Psychol. (1993) 85:424–36. doi: 
10.1037/0022-0663.85.3.424

 68. Sun X. An empirical study on the revision and application of the physical education 
situational interest scale for primary school students [master]: Shanghai Normal 
University. CNKI. (2017).

 69. Li H, Cheong JPG, Hussain B. The effect of a 12-week physical functional training-
based physical education intervention on students’ physical fitness–a quasi-experimental 
study. Int J Environ Res Public Health. (2023) 20:3926. doi: 10.3390/ijerph20053926

 70. Ponce LK, Cordelier B. Rational or emotional posts on Facebook brand 
communities–the Mexico Starbucks case. Retos. (2019) 9:109–26. doi: 10.17163/ret.
n17.2019.07

 71. Luo T, Chen S, Xu G, Zhou J. Trust-based collective view prediction. New York: 
Springer (2013).

 72. Parsonson BS. Evidence-based classroom behaviour management strategies. 
Kairaranga. (2012) 13:16–23.

 73. Mahvar T, Farahani MA, Aryankhesal A. Conflict management strategies in 
coping with students’ disruptive behaviors in the classroom: systematized review. J Adv 
Med Educ Prof. (2018) 6:102–14.

 74. Schmidt RA, Lee T, Winstein C, Wulf G, Zelaznik H. Motor control and learning. 
6th ed. Champaign, IL: Human Kinetics (2018).

 75. Harackiewicz JM, Smith JL, Priniski SJ. Interest matters: the importance of 
promoting interest in education. Policy Insights Behav Brain Sci. (2016) 3:220–7. doi: 
10.1177/2372732216655542

 76. Renninger KA, Hidi S, Krapp A. The role of interest in learning and development. 
Hillsdale, NJ: Lawrence Erlbaum Associates, Inc. (1992). 461 p.

 77. Chen A, Darst PW, Pangrazi R. What constitutes situational interest? Validating a 
construct in physical education. Meas Phys Educ Exerc Sci. (1999) 3:157. doi: 10.1207/
s15327841mpee0303_3

 78. World Health Organization. Investing in school health. Geneva: World Health 
Organization. (2023). Available at: https://www.who.int/activities/investing-in-school-
health.

 79. Shen B, Chen A, Tolley H, Scrabis KA. Gender and interest-based motivation in 
learning dance. J Teach Phys Educ. (2003) 22:396–409. doi: 10.1123/jtpe.22.4.396

 80. Yue W. The influence of situational interest and individual interest on learning 
engagement in middle school [master]: Central China Normal University. CNKI. (2019).

 81. Renninger KA, Hidi SE. The Cambridge handbook of motivation and learning. 
Cambridge, UK: Cambridge University Press (2019).

 82. Zhou Z, Dong S, Yin J, Fu Q, Ren H, Yin Z. Improving physical fitness and 
cognitive functions in middle school students: study protocol for the Chinese childhood 
health, activity and motor performance study (Chinese CHAMPS). Int J Environ Res 
Public Health. (2018) 15:976. doi: 10.3390/ijerph15050976

 83. Chen A, Darst PW. Situational interest in physical education: a function of learning 
task design. Res Q Exerc Sport. (2001) 72:150–64. doi: 10.1080/02701367.2001.10608945

 84. Chen A, Ennis CD. Goals, interests, and learning in physical education. J Educ Res. 
(2004) 97:329–39. doi: 10.3200/joer.97.6.329-339

 85. Ogden CL, Flegal KM, Carroll MD, Johnson CL. Prevalence and trends in 
overweight among US children and adolescents, 1999-2000. JAMA. (2002) 288:1728–32. 
doi: 10.1001/jama.288.14.1728

 86. Centers for Disease Control and Prevention. (2022). Body mass index: 
Considerations for practitioners. Available at: https://stacks.cdc.gov/view/cdc/25368.

 87. Xiao W, Soh KG, Wazir MRWN, Talib O, Bai X, Bu T, et al. Effect of functional 
training on physical fitness among athletes: a systematic review. Front Physiol. (2021) 
12:12. doi: 10.3389/fphys.2021.738878

 88. Medicine IInstitute of Medicine, National Research Council, Division of 
Behavioral and Social Sciences and Education, Board on Children, Youth, and Families, 
Committee on Evaluation of Children’s Health. Children’s health, the Nation's wealth: 
Assessing and improving child health. Washington, DC: National Academies Press (2004).

https://doi.org/10.3389/fpubh.2023.1201228
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.7763/IJIET.2016.V6.671
https://doi.org/10.7763/IJIET.2016.V6.671
https://doi.org/10.5539/ies.v7n13p14
https://doi.org/10.3928/00220124-20140219-04
https://kns.cnki.net/KCMS/detail/detail.aspx?dbname=CMFD202001&filename=1018850478.nh
https://kns.cnki.net/KCMS/detail/detail.aspx?dbname=CMFD202001&filename=1018850478.nh
https://doi.org/10.3969/j.issn.1674-151x.2017.01.052
https://doi.org/10.16038/j.1000-6710.1985.01.014
http://www.moe.gov.cn/s78/A17/twys_left/moe_938/moe_792/s3273/201407/t20140708_171692.html
http://www.moe.gov.cn/s78/A17/twys_left/moe_938/moe_792/s3273/201407/t20140708_171692.html
https://doi.org/10.3389/fpsyg.2022.896046
https://lib.dr.iastate.edu/etd/17894
https://lib.dr.iastate.edu/etd/17894
https://doi.org/10.1080/19388160.2019.1656131
https://doi.org/10.1348/000709901158578
https://doi.org/10.1016/j.cedpsych.2009.05.002
https://doi.org/10.1037/0022-0663.85.3.424
https://doi.org/10.3390/ijerph20053926
https://doi.org/10.17163/ret.n17.2019.07
https://doi.org/10.17163/ret.n17.2019.07
https://doi.org/10.1177/2372732216655542
https://doi.org/10.1207/s15327841mpee0303_3
https://doi.org/10.1207/s15327841mpee0303_3
https://www.who.int/activities/investing-in-school-health
https://www.who.int/activities/investing-in-school-health
https://doi.org/10.1123/jtpe.22.4.396
https://doi.org/10.3390/ijerph15050976
https://doi.org/10.1080/02701367.2001.10608945
https://doi.org/10.3200/joer.97.6.329-339
https://doi.org/10.1001/jama.288.14.1728
https://stacks.cdc.gov/view/cdc/25368
https://doi.org/10.3389/fphys.2021.738878

	Using the ADDIE model to design and develop physical education lessons incorporated with a functional training component
	1. Introduction
	2. Pedagogical framework
	3. Learning environment
	3.1. Physical education curriculum setting
	3.2. Primary school students’ growth characteristics
	3.3. Functional training modules

	4. Learning objectives
	5. Pedagogical format–functional training module design using ADDIE
	5.1. Analysis
	5.2. Design
	5.3. Development
	5.4. Implementation
	5.5. Evaluation

	6. Results
	6.1. Expert evaluation
	6.2. Student evaluation
	6.2.1. Situational interest
	6.2.2. Physical fitness

	7. Discussion
	8. Conclusion
	Data availability statement
	Ethics statement
	Author contributions

	References

