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Abstract  Objectives: The results of the study in 
various countries show that students do not achieve the 
recommended level of physical activity during physical 
education class. The purpose of this study was to 
investigate the level of physical activity of elementary 
school students in a physical education class and the 
relation between the level of physical activity of 
elementary school students and fundamental movement 
skills (FMS). Methods: Correlational approach was used 
to analyze the results of this study. Third grade elementary 
school students (n=43; boys=23; girl=20) were enrolled in 
this study. The instrument used to measure the level of 
physical activity was the heart rate monitor chest strap 
(Polar H10) connected to IPAD Polar Team application 
Mini that was used during physical education class. To 
measure FMS, TGMD-2 was used consisting of locomotor 
and object control skills. Results: The results indicated that 
the distribution of physical activity levels in Physical 
Education learning at elementary school classes in 
Indonesia did not reach the recommended level of physical 
activity (31.20%) MVPA. Boys only reached 32,65% 
MVPA on average and only 10% of them managed to reach 
the recommended MVPA. Meanwhile, the girls reached 
31,08% MVPA and only 16% of them reached the 
recommended MVPA. FMS was correlated with the level 
of physical activity of students during Physical Education 
learning at the low level (.203). Conclusions: Physical 
education class needs to pay attention to the intensity of 

children's physical activities to get benefit from physical 
activities besides learning through movement. 

Keywords  Fundamental Movement Skills, Physical 
Activity Level, Physical Education Lesson 

1. Introduction
In Indonesia, according to the data of the Basic Health 

Research, obesity prevalence in people aged ≥ 18 years 
has been increasing for the last five years. In 2003, the 
obesity case reached 10.5%, while in 2013 it became 
14.8%, increased 4.3%. However, the case of obesity in 
2018 escalated to 21.8%, increased 7% since 2013. By 
calculating the annual case from 2013-2018, the obesity 
case increased by 1.4% every year. It requires a concern 
from the educators, especially from Physical Education 
teachers who have a strategic role in promoting health. It 
is relevant to the Ministry of Health of Indonesia 
regarding physical activity at school or after school. The 
recommended physical activity at school includes 30 
minutes physical activity/exercise/healthy gymnastics 
before the teaching learning process begins every day and 
the optimization of break time by doing skipping, etc. 
Meanwhile, it is recommended that physical activity after 
school is conducted by doing moderate to vigorous 
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physical activity for at least 60 minutes (accumulative) per 
day [1]. 

The main role of Physical Education is to give education 
of movement and through movement, including 
opportunity to develop the affective and psychomotor 
domain. However, it is essential to be understood that 
Physical Education has a potential to increase student 
participation that could have an impact on their long life 
health and learning [2]. Physical activity is one of 
important aspects from various programs for maintaining 
and increasing health degree. The inadequate physical 
activity is the main factor of various diseases. 

Physical Education at school is believed as a strategic 
media to promote physical activity for children and 
teenagers. Quality physical education has important 
contributions to health [3]. Children at elementary school 
usually have an active characteristic, but they frequently do 
not receive recommended physical activity level during 
learning. The habituation of regular physical activity is the 
key stage of active life style in the adulthood period [4]. 
The regular physical activity could decrease the risk of 
cardiovascular and metabolic diseases in adulthood [5,6]. 
According to the result of the review, it recommends that 
school aged children should participate in physical activity 
five times a week for 60 minutes for each activity [7]. The 
suggested intensity is 40-59% heart rate reserve (HRR), 
known as Moderate to Vigorous Physical Activity 
(MVPA). 

The concern of Physical Education teachers on the time 
spent by the students during Physical Education class with 
vigorous intensity requires a serious attention [8]. 
According to the report of previous research, the students 
got only 10 to 15% or only five minutes physical activity in 
vigorous intensity during the Physical Education class 
[9,10]. It is irrelevant to the theory of fitness development 
that it requires 60% of maximum heart rate reserve for 20 
minutes conducted three times a week [11]. 

In relation with the physical activity level or intensity 
during Physical Education learning process, it is 
recommended to do at least 50% activity with MVPA 
intensity as the effort to increase cardiovascular fitness 
[5,12-16]. Other research suggested that 20 minutes of 
MVPA intensity or 50% of the handball learning is 
reachable and has a positive contribution on fitness [17]. 
The literature concluded that the Physical Education 
teachers should pay a serious attention in providing a 
suitable and accurate material required by the children 
related to their developmental stage. 

To find out the physical activity level of the children 
during learning, heart rate monitor is a tool that is 
commonly used by researchers and has been tested for its 
validity and reliability [18][19]. Heart rate monitor is also 
suitable for evaluating MVPA [5]. According to the 
previous study, some studies are strongly relevant. It 
reported that the average of MVPA intensity is only 
21.62±14.33% from the total of learning [20]. Meanwhile, 

the result of another research shows that the Physical 
Education conducted has MVPA intensity more than 50% 
of the total of Physical Education learning 
[14,15,18,19,22]. 

Based on review of previous studies, it is urgent that 
physical activity during Physical Education learning 
process is investigated, especially for the elementary 
school level. By investigating the MVPA intensity, it is 
expected that the recommendation can be given to the 
teacher of Physical Education in arranging the lesson plan 
that is appropriate and needed by the students. The Physical 
Education learning is highly related with learning through 
movement. The learning activity is agreed to provide 
physical activity experience, playing, and exercising for 
the students that are planned systematically to stimulate 
their growth and development of physical aspect, motor 
skills, thinking skill, emotion, social and moral aspects [23]. 
The growth and development of children’s physical aspect 
should receive a serious concern from the Physical 
Education teachers. The elementary school students 
require various physical activity experiences that have a 
recommended intensity of the experts. The appropriate 
physical activity experiences would give impacts on 
students’ physical and psychological aspects. The students 
who are physically skilled are proven to have a better 
physical activity when they grow. The Physical Education 
learning at elementary schools is believed to be able to 
conduct the accurate movement intensity during the 
learning process. By knowing the movement intensity 
conducted during Physical Education class, the teachers are 
expected to arrange required physical activity needed by 
the children to develop their motor skill and physical 
development in elementary school. 

Furthermore, the authors need to investigate the 
relationship between the physical activity levels 
administered by the students during Physical Education 
learning process with the fundamental movement skills. 
The fundamental movement skill is seen as a foundation of 
long-life physical activity [24]. A previous study also 
indicates that there is a positive relationship between basic 
movement skills with the regular participation of the 
children in physical activity [25]. The study showed that 
mastering fundamental movement skill in elementary level 
tends to increase the habit of doing physical activity and 
participating in regular physical activity, thus it is believed 
that it can prevent the obesity of the children [26,27]. 
Therefore, it rejects the misunderstanding statement that 
the fundamental movement skill of the children will occur 
naturally as they grow older [26,27]. For that reason, the 
children need to have a wide opportunity to do physical 
activity in order to develop their fundamental movement 
skills. In other words, the movement skill education should 
have been given and practiced from the elementary level. 

From the previous study conducted by the authors, 
relationship between movement skill and children game 
performance in the context of simple manipulative learning 
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material is proven to be crucial. The research concluded 
that the better the fundamental skills, the better the 
manipulative movement skills [28]. It also occurred in the 
locomotor movement and children involvement during the 
simple manipulative game learning. Regarding the gender 
of the students, the 9-year-old male students had a better 
game performance than female students. This research 
highlights that it is important to continue the study to find 
out the relationship between the fundamental movement 
skill and the level of the children activity level in Physical 
Education learning process. Therefore, the variable of the 
fundamental movement skills could describe another 
aspect of intensity performed by the students during the 
Physical Education learning.  

According to the discussion above, the purpose of this 
study was to investigate the MVPA intensity during 
Physical Education lesson. Moreover, the author also aims 
to investigate the correlation of fundamental movement 
skills and physical activity level during Physical Education 
lesson. 

2. Methods 

Participants 

This study was conducted in an elementary school in 
Indonesia. The school had an A national accreditation. 
Moreover, the school was chosen as the school which had 
characteristics required that represent the school in 
Indonesia with excellent accreditation. The sufficient 
facilities and the excellent quality of the students and 
teachers became the consideration of the researchers. The 
samples of the research were 43 third graders (23 boys & 
20 girls) aged 8-9 years. Before involving in the research, 
the researchers had received consent from their parents. 
The anthropometric measurement was conducted together 
with the Physical Education teachers a day before the data 
collection was conducted. The height was measured by 
using the stature meter, while the weight was measured by 
Seca 786. The result of observation showed that the 
students were healthy and did not have a physical disability. 
In addition, the detailed characteristics of the sample are 
presented in Table 1. This research also involved three 
Physical Education teachers that owned more than five 
year experience and had a Physical Education degree. The 
samples, during the research, was conducted, were 

physically healthy. The data collection was conducted 
outdoor in a 30x 45 meter. 

Table 1.  Anthropometric Characteristics of Male and Female Samples 

 Male (n=23) Female (n=20) 

 M SD M SD 

Age (Years) 8,31 0,44 8,34 0,62 

Height (m) 1,29 0,04 1,3 0,06 

Weight (Kg) 30,13 8,6 33,21 8,96 

BMI 17,9 4,5 19,45 4,41 

Instrument and material 

The instrument of the research is the tool or the test used 
to collect the data. There were two instruments used to 
collect the data in this research, including Polar to 
investigate the MVPA intensity, and the TGMD-2 test to 
find out the fundamental movement skills. To monitor the 
physical activity level during Physical Education learning, 
the heart rate monitor was used. Previous research had used 
heart rate monitor to measure the level of physical activity 
in the Physical Education learning process and sports 
activities [12-14]. In this research, to measure the physical 
activity level in the pulse rate during the Physical 
Education learning process, the Polar H10 heart rate sensor 
connected to IPAD was used. The polar was installed at the 
chest by using a strap that is easy to wear and comfortable 
for the students. The installation of the polar was helped by 
the technician and laboratory assistant of The Faculty of 
Sport and Health Education, while the girls were helped by 
the female Physical Education teachers of the school. The 
Polar H10 was worn a moment before the Physical 
Education learning was conducted, then it was connected 
to the IPAD 3 in which the Polar Team application had 
been installed. The measurement was stopped when the 
teacher finished giving the learning material. The IPAD 3 
recorded the data of the average heart rate, max heart rate, 
vigorous heart rate, and non-vigorous heart rate.  

The content of the learning material when the data were 
collected was a locomotor physical education lesson. The 
content of the learning material was suitable with the 
curriculum at the school without the intervention of the 
researcher. Meanwhile, the duration of learning was 40 
minutes that belonged to the core learning without the 
opening and the closing.
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Data collection and analysis 

The first test collected was The Test of Gross Motor 
Development (TGMD-2). This test which aims to measure 
the fundamental movement skills of children in the age 
range of 3-10 years consists of 6 locomotor skills tests and 
6 object control skills tests. Data were retrieved according 
to test guidelines from [29] and previous studies [28,30]. 
First, the participants do the locomotor test and then the 
object control test. Each test item is placed lengthwise and 
parallel. Participants took part in a series of tests and were 
given the opportunity twice, where scores of both trials 
were then summed up to obtain a raw score. The raw 
scores of the locomotor and object-control skills were 
added to provide an overall score which was then 
converted to a percentile score, standardized for age and 
sex. The construct validity of the TGMD-2 test for 
component locomotors is r = .68 - 78 and for manipulative 
components r = .66 - .87. The overall value of the 
Cronbach Alpha TGMD-2 test for each item test range is 
between .82 to .83. Two days later, physical activity level 
data was taken. The data is taken during physical 
education lessons. The teaching and learning activities are 
carried out in the outdoor field. Before teaching and 
learning activities begin participants are given instructions 
to wear a heart rate monitor and use the tool. The children 
were asked not to remove the device until the research 
team removed the device again. The teacher is asked to 
teach as usual in accordance with the learning 
implementation plan that has been prepared by the 
teacher. 

The data were collected using the Polar Team 
application during the learning process. The data were 
then calculated, analyzed, and presented into light, 
vigorous, moderate, and MVPA (vigorous + moderate) 
category and the percentage of the active learning time. 
Meanwhile, to decide the limit of moderate and 
vigorous-intensity (Heart rate cut-points), the Stratton 
norm was used. The norm is the prediction of the 
minimum and maximum pulse rate based on age [17]. The 
fundamental movement skill was analyzed by using 
TGMD-2. The result of the test was compared with the 
table that is suitable for the age of the subject of the 
research. Each variable was then processed using SPSS 18. 
The initial analysis was the normality test by using the 
Kolmogorov-Smirnov test and homogeneity test by using 
Levene’s test. To find out the relationship between the 
level of physical activity and fundamental movement 

skills, Pearson’s correlation coefficients (for parametric 
data) and Spearman’s correlation coefficients (for 
non-parametric data) were used. 

 

 

Figure 1.  Heart Rate Monitor Chest Strap (Polar H10) 

3. Results 
The Physical Education material when the data were 

collected was the locomotor activity, which was in line 
with the syllabus and learning plan used by the teachers. 
The focus of the research was to find out the physical 
activity level during the Physical Education learning 
process was conducted. Furthermore, we also presented the 
data on the relationship between the physical activity level 
and fundamental movement skill. The result of the physical 
activity measured by polar H10 is shown in table 2. 

Table 2 describes that boy’s students only reached  
32,65% MVPA on average and only 10% of the girl's 
students reached the recommended MVPA. Meanwhile, 
the girl's students reached 31,08% MVPA and only 16% of 
the girl's students reached the recommended MVPA. In 
addition, the duration of MVPA was 12.43 minutes for 
boy’s and 12.52 minutes for girls from the total 40 minutes 
of active learning time. Meanwhile, the result of data 
collection of fundamental movement skill, measured by the 
TGMD-2 Test, is presented in Table 3. According to the 
data, boy’s students gained an average FMS score of 15,82, 
while girl's students gained an average score of 17,17. In 
general, the FMS score of the elementary school students 
was 16,5 that is categorized as below average in 
fundamental movement skill. 

Table 2.  The mean of MVPA percentage and the percentage of students reaching 50% MVPA during physical education learning process (n= 43). 

 Total  Mean of MVPA 
Percentage 

SD 
MVPA 

MVPA Time 
(minutes) 

Percentage of Sample 
Reaching 50% 

Sex 

Boys 23 32,65 1,5 12,43 10 

Girls 20 31,08 2,2 12,52 16 

Total 43 31,20 1,8 12,48 13 
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Table 3.  Mean values for TGMD-2 

Variable Boys 
(Mean ±SD) 

Girls 
(Mean ± SD) Total Category 

Locomotor 9,18±2,21 9±1,96   

Object control 6,64±2,60 8,17±1,52   

FMS 15,82±3,88 17,17±2,11 16,5±3,1 Below average 

 

Meanwhile, the correlation between the fundamental 
movement skill and the physical activity level during 
locomotor physical education lessons was found low as 
depicted in table 4. According to table 4, the correlation 
value is .203. It indicates that both variables had a 
relationship but in a low correlation. 

Table 4.  The correlation between physical activity level and 
fundamental movement skill 

 MVPA LOC OC SUM 

MVPA 

Pearson 
Correlation 1 .166 .166 .203 

Sig. 
(2-tailed)  .450 .450 .353 

N 43 43 43 43 

LOC 

Pearson 
Correlation .166 1 .326 .784** 

Sig. 
(2-tailed) .450  .129 .000 

N 43 43 43 43 

OC 

Pearson 
Correlation .166 .326 1 .843** 

Sig. 
(2-tailed) .450 .129  .000 

N 43 43 43 43 

SUM 

Pearson 
Correlation .203 .784** .843** 1 

Sig. 
(2-tailed) .353 .000 .000  

N 43 43 43 43 

**. Correlation is significant at the 0.01 level (2-tailed). 

4. Discussion 
Based on the results of the study, data obtained from the 

heart rate monitor during the locomotor physical education 
lesson showed a lower percentage than the 
recommendations set by experts [31]. The results show a 
percentage of 31.20% of the time spent with MVPA 
intensity below 50% following the recommendations. 
When compared with previous studies, the results of this 
study showed a greater percentage (28%) with learning 
activities of adventure physical education lessons [32]; 
however, it is lower than other studies (32% to 48%) with 
traditional physical education lessons with observations 
using the SOFIT [33]. 

From the observations in the class when the teacher 
teaches, the low percentage of MVPA is caused by the 
lesson not require much energy. For example, when 

teaching running activities, the teacher gives instructions 
on approaches to techniques approach, starting with the 
movement of the arm, leg, and body position in a static 
position. In addition, the teacher also teaches the 
coordination of children's movements by making a line of 
queues so that students have a long time to wait their turn. 
The preparation of tools and teacher demonstrations also 
contribute to the low intensity of student movement. 
During the tag games session, it was seen that students 
were less enthusiastic in participating in the learning. 

Based on these observations, it seems necessary for 
physical education teachers in elementary schools to 
prepare locomotor teaching materials that can make 
students move with moderate to high intensity and without 
having to wait in a queue. In addition, the teacher should 
provide feedback to students when students succeed in 
conducting movement instructions and when students look 
less enthusiastic in learning the teacher have to 
immediately provide feedback, thus students are always 
motivated to engage in learning. However, the teacher 
should provide feedback quickly and efficiently. Giving 
feedback is believed to increase the level of physical 
activity of children when learning [14]. In addition, 
preparing the equipment before starting learning is 
necessary. By preparing all the tools used before learning 
can reduce the time students wait. 

When compared between boys and girls, girls look better 
than boys but are not much different and almost the same. 
Several factors affect these results; among others are the 
different levels of ability, age, and motivation. The level of 
ability can be observed through the results of fundamental 
movement skills where the girl is slightly better than boys. 
In motivation, it seems that girls are very enthusiastic about 
participating in learning. In addition, the content of 
teaching materials can also affect the level of physical 
activity. Previous studies have reported that invasion 
games produce high-level activities such as soccer, 
basketball, and hockey [34]. 

Fundamental movement skills are in the category of 
below average. This can explain why the level of physical 
activity in locomotor physical education learning is also 
low. By mastering low fundamental movement skills, it is 
possible for children to have difficulty in learning motion 
and to be motivated in learning. The correlation between 
fundamental movement skills and the level of physical 
activity shows the importance of children in mastering 
fundamental movement skills. Mastery of fundamental 
movement skills positively contributes to the involvement 
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of regular physical activity [35,36] and the involvement of 
games and mastery of movement pattern in games [37]. 
Besides that, it also has an impact on involvement in sports 
activities in adulthood to gain health benefits by an active 
lifestyle [25].  

5. Conclusion 
The level of physical activity in physical education 

learning with locomotor teaching material content did not 
reach the recommended level of physical activity. 
Fundamental movement skills of the sample are in the 
below average category. There is a correlation between 
fundamental movement skills and the level of physical 
activity. Physical education class needs to pay attention to 
the intensity of children's physical activities to get benefit 
from physical activities besides learning through 
movement. 
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