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Abstract— The purpose of this study was to produce a valid, 

practical, and effective STEAM (Science, Technology, 

Engineering, Arts, and Math) -based physical education learning 

model to improve the physical fitness of elementary school 

students. The development model adopted from Plomp and 

Nieveen consists of three stages, namely (1) preliminary research, 

(2) prototyping phase, (3) assessment phase. The test subjects in 

this study were 62 elementary school students in Palembang. 

Data analysis was carried out descriptively qualitatively and 

quantitatively. This study resulted in a Steam-based physical 

education learning model to improve the physical fitness of 

elementary school students with a valid category with a value of 

3.94, practical with a positive category with a value of 3.62 and 

effective with an average increase in the physical fitness 

component of 3.18%. It is recommended for physical education 

teachers to use this model as an alternative in improving the 

physical fitness of elementary school students. 
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I. INTRODUCTION  

The 21st century educational paradigm requires a different 
learning approach to be applied by placing students at the 
center with a curriculum, teaching and assessment that helps 
students engage in learning and develop analytical, 
collaborative and communication skills [1]. Students in 
Elementary School are in the age range of 6-12 years which is 
a time when a child experiences many changes, both physically 
and psychologically. The characteristics are the development 
of self-concept, egocentric, curiosity, imagination, feeling, 
internal control, thinking, language skills, behavior and 
learning environment [2]. When children enter formal school, 
they will be faced with the context of the physical environment, 
processes, types of interactions, social groups and even rules, 
which are different from their previous experiences [3].  

Through learning Physical and Health education in schools 
has an effect on several aspects of life, including being able to 
support students' abilities in various things, for example in 
learning several branches of sports, and encouraging students 
to be independent, so they can solve all the problems they face 
[4]. Based on the situation in the field at the time of learning, 
most students just sit in class because they are not interested in 

physical learning and health itself. Another problem is that 
students who participate in class at the beginning and in the 
middle of learning lose interest, after that they just sit in class 
and become indifferent to class activities. Various teaching 
methods have been applied to solve problems related to 
teacher-directed learning. One of them is by using the STEAM 
approach.  

STEAM is part of a learning approach that develops 
children's creativity and focuses on collaboration, creativity, 
verbal and non-verbal communication, problem solving and 
critical thinking. Children's learning activities in elementary 
schools through STEAM include play activities, where 
children are given the opportunity to freely explore their 
abilities [5]. Teachers can encourage exploration of STEAM 
during play and social interactions.  

Through this learning approach, children are taught not 
only smart in academic aspects but also in social and emotional 
aspects [6]. The characteristic of the STEAM approach is that 
it emphasizes teaching a subject by grafting five disciplines in 
an integrated-planned manner [7]. Applying the STEAM 
approach in the Physical Education learning process in 
elementary schools is expected to develop students' physical 
fitness. 

The purpose of this study is to produce a valid, practical, 
and effective STEAM-based physical education learning model 
to improve the physical fitness of elementary school students. 

II. LITERATUR REVIEW 

A. Physical Fitness in Elementary School Students 

Elementary School Education is a coaching effort aimed at 
children through the provision of educational stimuli to help 
physical and spiritual growth and development so that children 
have readiness to enter further education. At this time is the 
golden age, namely the growth and development of a child 
needs the right stimuli to achieve perfect maturity [8]. Physical 
fitness in primary school settings is very important in reducing 
the health risks associated with obese and overweight children 
[9]. The development of a child from the very beginning 
largely depends on the quality of the expressed movements. 
Children love to play and move freely without any obstacles. 
When children are allowed to move freely, the child's cognitive 
and affective domains will increase greatly [10]. Getting 
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involved in sporting activities is their only way of exploring, 
experimenting, and discovering the countless wonders of life. 
Exercise is also part of the method that contributes to a good 
quality of life. Sports can help students to increase social bonds 
and improve student personality characteristics [11].  

One of the sports that can be applied to children, especially 
students in elementary schools, is playing. Playing is a very fun 
activity for children. By playing, children will learn various 
things that happen around them [12]. Children play is very fun, 
because they can express various feelings and ideas that they 
are thinking [13]. In the usual learning process, children will 
feel bored with learning that just sits and do what the teacher 
tells them to do.  

Early childhood plays an important role in the growth and 
development of children. During this period, children 
experience many significant changes, such as posture, brain, 
language skills, motor skills, and emotions. A child's brain 
develops up to 75% of an adult's brain by 3 years of age and up 
to 90% by 6 years of age [14]. In addition, myelin development 
is mostly completed at the end of childhood which makes the 
transmission of nerve impulses faster. This process allows 
children to respond to stimuli better than before, because early 
childhood conditions are the best period to provide various 
skills and exercises to children [15]. 

 

B. STEAM in the Learning Process 

The term STEAM emerged in the 1990s by the National 

Science Foundation (NSF) in the United States. STEAM is 

considered a supportive approach that emphasizes a 

multidisciplinary approach aimed at preparing students to 

compete in the global economy [16]. Teaching and learning 

activities must be able to equip students with life skills that are 

in accordance with the environment and students' needs [17]. 

The learning process in STEAM has four disciplines, [18] 

namely: a) Science; is a lesson that relates to the natural 

sciences. b) Technology; which relates technology to science 

which is usually associated with today's modern technology. 

c) Engineering; It operates or designs with correct procedures 

that can solve problems and benefit humans. d) Mathematics; 

can increase innovation from technology and can produce 

exact language of science in science, technology and 

engineering. 

The STEAM approach is a type of collaborative learning 

that leads to motivation and innovation that can shape creative 

individuals, which not only strengthens learning in scientific 

disciplines [19]. The STEAM approach provides opportunities 

for students to explore between science, technology, 

engineering, art, and mathematics by utilizing existing 

facilities in their environment. Learning using STEAM aims 

to provide the competencies, knowledge, and interdisciplinary 

perspectives that students need [20]. The STEAM approach 

integrates related disciplines into a single lesson allowing 

children to apply their theoretical knowledge into practice, 

products and innovative inventions [21]. The essence of the 

STEAM approach is interdisciplinary. STEAM which consists 

of several fields of science, technology, engineering, and 

mathematics. In the real world, science, technology, 

engineering, and mathematics are indispensable and 

interrelated. This requires teachers not to focus on specific 

subjects in the STEAM educational process, emphasizing the 

use of multidisciplinary relationships to enhance student skills 

needed in the 21st century [22]. 

C. Development of STEAM-Based Physical Education 

The application of STEAM in physical education learning 

helps increase student involvement in the learning process and 

improve student academic achievement. The following are the 

components of STEAM in their application to physical 

learning on physical fitness material in elementary schools: 

1) Science: Students learn the theoretical concepts of 

running, jumping and throwing in everyday life. 

2) Technology: In learning with physical fitness materials 

students perform good running techniques, jumping 

techniques and throwing techniques to improve physical 

fitness. 

3) Math: The mathematical component in STEAM-based 

physical learning in the physical fitness material in this 

activity students learn the elements of multiplication, addition 

and division in a sports activity that includes running, jumping 

and throwing. 

4) Arts: At the end of the learning activity, students 

perform physical cooling movements by performing 

gymnastic movements to the rhythm of Indonesian folk songs. 

It is hoped that STEAM-based physical learning in 

elementary schools can develop critical thinking, 

communication, collaboration, problem solving and digital 

literacy in students. This is in accordance with the opinion of 

Becker and Park [23] that by utilizing STEAM learning, 

students will be better trained in terms of psychomotor, 

cognitive and affective. 

III. RESEARCH METHOD 

This research is a Research and Development research 

adopting the development model of Plom and Nieveen [24] 

consists of three main stages, namely preliminary research, 

prototyping phase, and assessment phase. The research 

subjects were 62 elementary school students in Palembang, 

South Sumatra, Indonesia.  

A. Preliminary Research 

Preliminary research aims to (1) find out the process of 

implementing the learning that has been carried out so far, (2) 

find out the obstacles faced during the learning process, (3) 

find out the profile of students' physical fitness, 4) analysis of 

learning support devices. After the needs analysis was carried 

out, it was followed by a literature study aimed at examining 

learning theories that support the development of STEAM-

based physical education learning that will be used in the 

learning process.  

B. Prototyping Phase 

The prototyping phase aims to compile, develop, and 

evaluate the product. Prototype I is the result of the 

preparation and development of products that are equipped 



with learning support devices. Prototype I was evaluated by 

one expert in the field of education, especially in learning 

strategies, one expert on the material, and one practicing 

teacher in the field. The level of validity and category of 

product validation developed adopted from Supartini [25]. The 

evaluation was followed by a limited trial conducted over 

three meetings to identify problems that occurred during 

implementation. Prototype II is the result of a product revision 

from the validator and a limited trial, which will then be 

implemented on a large scale in the assessment phase. 

C. Assessment Phase 

The assessment phase aims to determine the practicality 

and effectiveness of the products developed. Practical data 

were obtained from the consistency of learning 

implementation and student response questionnaires after 

participating in STEAM-based Physical Education learning. 

Effectiveness data obtained from the initial test scores and the 

final physical fitness test of students were analyzed using a 

normalized gain formula to obtain an N-gain score. The N-

gain score category was adopted from Erna [26]. 

Implementation of STEAM-based Physical Education learning 

using the pretest-posttest method of the experimental group 

(Physical Education + STEAM) which includes aspects of 

physical fitness including explosive power, speed, agility, 

flexibility and endurance. The pretest was conducted at the 

first meeting to test the students' physical fitness. 

IV. RESULTS AND DISCUSSION 

The results of the study consist of data on the validity, 

practicality and effectiveness of STEAM-based Physical 

Education learning. The validity data has eight aspects 

analyzed, more detail can be seen in Table 1 below. 

TABLE I.  VALIDATION RESULTS OF STEAM-BASED PHYSICAL 

EDUCATION LEARNING 

No Aspect Mean Criteria 

1 

STEAM-Based Physical Education Learning 

suitable with the needs of Elementary School 

students. 

3.89 Valid 

2 

STEAM-Based Physical Education Learning 

suitable with learning materials in Elementary 

Schools. 

4.00 Very 

Valid 

3 
Ease of accessing tools and facilities in STEAM-

Based Physical Education Learning. 

3.89 Valid 

4 

STEAM-Based Physical Education Learning that 

was developed effectively improves the physical 

fitness of Elementary School students. 

4.00 Very 

Valid 

5 
STEAM-Based Physical Education Learning 

suitable with Physical Education learning stages. 

4.00 Very 

Valid 

6 

Practicality of STEAM-Based Physical 

Education Learning developed in learning in 

Elementary Schools. 

3.92 Valid 

7 
The STEAM-Based Physical Education Learning 

that was developed is easy to operate in the field. 

3.81 Valid 

8 

The STEAM-Based Physical Education Learning 

that was developed contains aspects of science, 

technology, art and mathematics. 

3.93 Valid 

 Mean 3.93 Valid 

 

In Table 1 it can be seen that the average value of learning 

validity is in the valid category. In the second, fourth and fifth 

got the highest score of 4.00 with a very valid category. 

Furthermore, the second high value is in the eighth aspect, and 

is followed by the sixth aspect. The smallest aspect in the 

validity test is found in the third aspect which gets a value of 

3.89 with a valid category. The results obtained stated that the 

product can be continued to the product testing stage.  

Practicality data in the form of student responses to 

STEAM-based Physical Education learning, more detail can 

be seen in Table 2. The results of the practicality analysis 

obtained that the highest aspect was in the eighth aspect, 

namely the applied learning could develop student discipline 

and confidence with a score of 3.82. The application of 

learning has an effect on student activity, this can be seen in 

the seventh aspect with the acquisition of an average score of 

3.71 with a positive category. The effectiveness test showed 

that the physical component of explosive power increased by 

4.94%. The physical component of speed has increased by 

3.14%. The physical component of flexibility increased by 

1.68%, while the physical component of endurance (VO2 

Max) increased by 3.07%. More details can be seen in Table 3 

below.  

TABLE II.  RESULTS OF STUDENT RESPONSES TO LEARNING 

No Aspect Mean Criteria 

1 
The develop learning is fun. 3.52 Positive 

2 Learning is easy to follow. 3.72 Positive 

3 Learning is useful in everyday life. 3.43 Positive 

4 
Learning is effective in improving physical 

fitness. 

3.59 Positive 

5 

STEAM-Based Physical Education Learning 

suitable with Physical Education learning 

stages. 

3.51 Positive 

6 
The developed learning can increase 

mathematical knowledge. 

3.68 Positive 

7 
The developed learning contains elements of art 

and technology. 

3.71 Positive 

8 
Learning can develop aspects of discipline and 

self-confidence. 

3.82 Very 

Positive 

 Mean 3.62 Positive 

TABLE III.  RESULTS OF EFFECTIVENESS ANALYSIS 

N

o 

Physical 

Component

s 

Pretest Posttest % 

Enhanceme

nt 
Mean 

score 

Categor

y 

Mean 

score 

Categor

y 

1 

Explosive 

Power 

50.5 Poor 55.5 Fair 4.49 

2 
Speed 3.989

5 

Poor 3.958

1 

Poor 3.14 

3 
Agility 12.45

2 

Good 12.42

1 

Good 3.10 

4 Flexibility 17.05 Fair 18.91 Fair 1.68 

5 
Endurance 

(Vo2 Max) 

31.11 Poor 31.33 Poor 3.07 

  Mean 3.18 

 



Based on the results of the analysis, it was found that 

STEAM-based physical education learning had an effect on 

improving the physical fitness of elementary school students. 

STEAM is very important because it can help teachers 

combine various disciplines. STEAM can also provide 

learning experiences that allow children to mentally train and 

practice innovative building skills [5]. 

Physical education learning based on STEAM is done by 

students doing physical activity material using several posts. 

Each post students are asked to do physical activities to solve 

the problems given. The STEAM-based physical education 

learning process is very beneficial for students. Students who 

engage in at least 60 minutes of physical activity each day are 

more successful in school [27]. Physical education teachers 

who actively incorporate the STEM approach into the learning 

process by incorporating physical movement into integrated 

STEAM lessons have an impact on students' retention and 

understanding of science and math concepts [28]. Learning 

using STEAM that utilizes the field of science outside the 

sports component has three components, namely goals, 

development, and instructional activities [29]. To achieve 

certain competencies in certain sports (goals), children 

develop through several levels of thinking, assisted by tasks 

and experiences of learning activities designed to build 

students' mentality [30].  

Children who are in elementary school will learn well if 

their physical needs are met and feel comfortable in their 

environment [14]. Students will learn from building an 

understanding of something, exploring the environment, 

rediscovering a concept to being able to make something 

valuable [31]. Therefore, students will learn through social 

interaction with both adults and peers in their environment 

[32]. Education of students in Elementary School is an effort 

that is designed and implemented systematically to assist 

students in cultivating physical and mental fitness. Efforts 

made can be done by playing, by including traditional games 

in learning using the STEAM approach. Traditional games for 

children combine cultural knowledge, values and skills. 

Traditional games are closely related to people's lives by using 

the surrounding environment [33].  

In Table 3 it can be seen that all components of the 

physical fitness test of elementary school students have 

increased. This happens because the STEAM approach can 

use a play approach for physical activities in every post 

activity, thus making elementary school students able to 

develop psychomotor skills, encourage collaborative learning 

for students, and provide social interaction so as to provide 

effective and permanent learning [34][35]. Physical Education 

integrated with the STEM approach will enhance the 

creativity, communication, and collaboration skills students 

need for lifelong learning [36]. 

V. CONCLUSIONS 

This research produces a steam-based physical education 

learning model to improve the physical fitness of elementary 

school students that is valid and practical. The steam-based 

physical education learning model is effective in improving 

the physical fitness of elementary school students. 
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