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Abstract
The study purpose. This study aims to develop a volleyball fundamental movement learning model with a game-
centered approach and test its effectiveness in improving the volleyball learning outcomes of elementary school 
students
Materials and methods. The research method used is research and development (R&D) which adopts the10 steps 
of Borg and Gall R&D model. The data analysis techniques used in this study were qualitative and quantitative. 
This study used a pretest-posttest control group design to determine the initial abilities of the experimental and the 
control group (n = 40). The significance test of the learning model effectiveness used a t-test. Normality test was 
carried out before the data analysis on the results of the experimental group and the control group improvement in 
the fundamental movement of volleyball with the significance level = 0.05.
Results. The results of this study indicate a significant improvement for the experimental group data (0.97) and the 
control group data (0.42). Because the significance value of the two groups is more than 0.05, the overall data for the 
study group is normally distributed. The learning model effectiveness test results show the value of t-count -71.065.
Conclusions. The fundamental movement improvement of the experimental group is higher or more effective than 
that of the control group. So it can be concluded that the volleyball fundamental movement learning model with a 
game-centered approach is effective and efficient to be given to elementary school students.
Keywords: learning model, fundamental movement, volleyball.
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Introduction

Physical education (PE) is a learning process through 
physical activities designed to improve physical fitness, de-
velop motor skills, knowledge and behavior for healthy and 
active living, sportsmanship, and emotional intelligence. PE 
promotes physical activity which are linked to physical (Grif-
fo et al., 2020) and mental benefits (Haverkamp et al., 2020; 
Singh et al., 2019). PE intend to provide beneficial effects in 
supporting academic achievements, fostering non-cognitive 
skills, improving motor skills, encouraging physical activ-
ity, and improving health (Knaus et al., 2020). The learning 
environment is carefully regulated to foster the growth and 
development of all students, physical, psychomotor, cogni-
tive, and affective domains (Arfa et al., 2020). Volleyball in 

PE learning is one of the main materials for big ball games 
(Jati et al., 2019), which has a strategic role in promoting the 
healthy habits of students. Volleyball has a positive effect on 
physical aspects so that it can be applied to students on  ac-
count of it easily being applicable, and having low injury risk 
(Sozen, 2012). To achieve good learning outcomes in vol-
leyball, especially basic volleyball techniques, teachers must 
find effective ways to teach the fundamental movements so 
that learning outcomes in volleyball learning are expected to 
be successful (Makadada et al., 2019).

Most elementary students are beginners in Physical and 
Sports Activities (PSA) because they do not know how the 
rules are implemented, even though it has been explained 
by the teacher in previous classes. This finding assumes that 
there are facts that hinder the volleyball learning in nor-
mal elementary school classroom situations. These facts ex-
plain that there are problems in elementary school volleyball 
learning that must be highlighted (Basile et al., 2019). Fur-
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thermore, these facts can be found in many regions, includ-
ing Indonesia.

The learning method chosen by the teacher must con-
sider the characteristics of students’ development. Some of 
the characteristics of elementary school students are: stu-
dents love to play; students love to move; students love to 
work in group; students love to feel, do, and demonstrate di-
rectly. Students must be taught to improve their technical ex-
ecution through practical assignments for the development 
of skills and understanding of the meaning of techniques 
obtained when contextualized in the play. This is important 
because students learn in a play-like context that allows the 
best opportunity to transfer their skills (Morales-belando et 
al., 2018). PE teachers can use game-centered approach so 
that the PE learning process can reflect DAP (Developmen-
tally Appropriate Practice) according to the development 
stage approach, which means that learning tasks must pay 
attention to the changes in students’ abilities or conditions 
and help encouraging these changes (Hambali, 2018). More-
over, the approach in the learning process of the volleyball 
fundamental movements must be able to make the players 
(especially beginners) happy and provide variations so that 
the players do not easily get bored (Islam, 2019).

Several studies related to volleyball learning models 
have been conducted before, but none has developed a vol-
leyball fundamental movement learning model with a game-
centered approach. Previous studies focused on volleyball 
passing (Ajayati, 2017; Syafrizar & Hermanzoni, 2020) and 
serving model (Budiarti et al., 2019; Islam, 2019), while 
some others focused on cooperative learning (Nieves et al., 
2019; Maya Ningrum et al., 2020) and instructional and rep-
resentative criteria (Hutagalung et al., 2020). In this study, 
the items of variations in the learning model include all the 
fundamental movements of volleyball. All activities are de-
veloped based on the characteristics of elementary students, 
suitable facilities and infrastructure, and interesting meth-
ods. Activities are developed using game-centered princi-
ples, so they become more interesting and fun. The product 

developed has internalized volleyball learning activities with 
active student learning methods..

Materials and methods

The research method used in this study is research and de-
velopment (R&D) which adopts the 10 steps of Borg and Gall 
R&D model. The data analysis techniques used in this study 
were qualitative and quantitative. This study used a pretest-
posttest control group design to determine the initial abilities 
of the experimental and control group. 40 students participat-
ed in the effectiveness test which separated into experimental 
and control group. The design of the model development in 
this study will be carried out in several stages as follows (fig. 1).

N-Gain test was used to analyze the effect of the learning 
model, while paired sample correlation and the paired sam-
ple test was respectively used to analyze the effectiveness of 
the model and the significancy of students after being given 
the volleyball learning (fig. 1, tabl. 1).

Results

N-Gain test was carried out to find out the improvement 
of students which devided in to experiment group which 
was given the volleyball fundamental movement learning 
model and control group which was given the usual volley-
ball learning model. The following table contains the results 
of the N-Gain test (tabl. 2).

Based on the results above, it can be concluded that the 
improvement of the N-Gain score in the experimental group 
after being given treatment reaches the high category, while 
in the control group it reaches the medium category.

Based on the results on the table above, the coefficient 
of the volleyball fundamental movement learning model 
in Elementary School before and after being given the vol-
leyball learning model is 0.275 with a p-value of 0.00 < 0.05. 
So in can be stated that the learning model is effective to be 
applied (tabl. 4). 

Fig. 1. Steps of R&D Model
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In the difference significance test with SPSS 21, the re-
sults of t-count = -71.065, db = 39 and p-value = 0.00 <0.05, 
which means that there was a significant difference in the vol-
leyball fundamental movement skills of elementary school 
students before and after being given the learning (tabl. 4).

Discussion

1. Product Design 
The results of the design validation that carried out in 

this research and development produced 63 models of game-

Table 1. Variation of Volleyball basic techniques with the types of games

Volleyball Basic 
Techniques Types of Games

Underhand Serving 1. Throw Without Kick 6. Obstacle Blow
2. Throw Without Kick Pair 7. Cardboard Hurdle Blows
3. Shadow Blows 8. Plastic Rope Hurdle Blows
4. Lightning Punch 9. Shadow Barrier Blows
5. Face Punch Without Obstacles 10. Ninja Hatori’s Punch

Overhand Serving 1. Service blow over 4. Flying Balloon Blows
2. One-Handed Punch 5. Blow the ball to the wall
3. Happy Ball Punch 6. Target Punch

Forearm Passing 1. Controlled Throw in Place 9. Chase Throw Catch Chase the Ball
2. Beautifully Controlled Throw 10. Ball Catch Aisle
3. Chasing the Rope 11. Parallel Ball Catcher Hallway
4. Chase the ball 12. Estapet Ball Catcher Hallway
5. Pairing Passing 13. Obstacle course
6. Passing the Ball in Place 14. Right Target Circle
7. Beautiful Forward Ball Passing 15. Obstacles to Ball Cooperation
8. Throwing the horses

Overhead Passing 1. Throw Ball Catch 7. Beautiful Forward Horses
2. Happy Throws 8. Throwback and forth Hator
3. Passing Up in Place 9. Throw Snake Catch
4. Passing Up Fun 10. Throw Catch Tsubasa
5. Joyful Rope 11. Throw a Falling Ball
6. Joyful Rope Estapet 12. Clock Basket

Smash 1. Target Throw 5. Colourful Steps
2. Empty Hand Kick 6. Run for your dreams
3. Power Kick 7. Color Ball Step Cardboard
4. Hula Hup Hurdles 8. Hanging Ball Cardboard Punch

Block 1. Jumping on the spot 7. Throw of Sacred View
2. Clap Couple 8. Happy Ball Throws
3. Couple Jumps 9. Beautiful Cardboard Throw
4. Sweet sit 10. Like Cardboard
5. Beautiful hand 11. Hip-hip Carton
6. Knee Sitting Throws 12. Happy Circle (Tiktok)

Table 2. Results of the N-Gain Score Test

N Experiment Group Control Group
Gain score Information Gain score Information

40 0.97 High 0.42 Medium

Table 3. Paired Samples Correlations

N Correlation Sig.
Pair 1 Pre & Post 40 .275 .033

based fundamentall volleyball fundametal movement, con-
sisting of 10 models of underhand serving, 6 models of over-
hand serving, 15 models of forearm passing, 12 models of 
overhead pasing, 8 models of smash, and 12 models of block. 
Previously, the initial design was planned and validated so 
that it can produce development products in the form of 
63  learning models that are ready to be implemented. Ac-
cording to (Huang et al., 2020), the basic stage of research and 
development activities aims to analyze the physical structure 
and various object relationships through experimental analy-
sis or theoretical research. All game models were designed 
according to the volleyball fundamental movement through 
in-depth need analysis, theoretical study, and planning.

2. Operational Product Revision (Revision of Large Scale 
Trial Results)

The main field testing that have been carried out by re-
searchers have resulted in several notes to be used as materi-
al for correction and evaluation. Some of the notes collected 
by the researcher are as follows:
•• When students did all the volleyball fundamental 

movement models, it took a large area because students 
can make movements freely.
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Table 4. Paired Samples Test

Paired Differences

t df Sig. 
(2-tailed)Mean Std. 

Deviation
Std. Error 

Mean

95% Confidence Interval of 
the Difference

Lower Upper
Pair 1 Pre - Post -11.80000 1.28617 .16604 -12.13225 -11.46775 -71.065 39 .000

•• The safety factor is very important in the learning 
process.

•• There are several models that need to be considered; 
when students did a running motion followed by jumping 
upwards, some students did it in the wrong timing.

•• Discipline must always be considered, so that unwanted 
results do not occur.
The main field testing led to the extent to which the 

learning process can take place. Based on the notes, sugges-
tions, and findings on the main product field test above, it 
can be concluded that all the fundamental movement learn-
ing models for volleyball are feasible and can be used in 
physical education learning in elementary schools. Bisagno 
and Morra (2018) stated that students need attentional re-
sources to learn volleyball gesture. The play approach was 
used to improve the interest and attention of the students. By 
learning the fundamental volleyball movements through the 
play approach, it can be continued in the effectiveness test, 
in order to determine the extent to which this development 
product achieves the goal of improving the basic volleyball 
learning outcomes of elementary school students. 

3. Operational Field Testing / Effectiveness Test
At this stage, the researcher used a volleyball basic move-

ment skill instrument that the researcher made and has been 
validated. In this effectiveness test using subjects as many as 
40 students of Bekasi 27 State Elementary School. The results 
of the assessment of 40 students on the effectiveness of vol-
leyball fundamental movement learning model development 
through the play approach for elementary school students. 
Based on the results on effectiveness test, the coefficient of 
the volleyball fundamental movement learning model shows 
that the learning model is effective to be applied in elementa-
ry school. Furthermore, a paired sample test was carried out 
and the results show that there was a significant difference in 
the volleyball fundamental movement skills of elementary 
school students before and after being given the learning. 
Based on this information, it can be stated that the volleyball 
fundamental movement learning model that was developed 
is effective and can improve volleyball fundametal move-
ment of elementary schools students.

4. Final Product Revision
After the main field test and effectiveness test were car-

ried out, the volleyball fundamental movement learning 
model through the play approach became the final product. 
The final model is the result of a large group trial, which 
meets the eligibility standards for use. Volleyball is a sport 
with a relatively large range, so once the action is not stand-
ard, it is very easy to cause damage to the player (Zhang & 
Zhong, 2021). The final model of the fundamental movement 
learning model for volleyball through the play approach for 
elementary school children is packed in the form of a book.

5. Dissemination and Implementation
This step is the final stage in research on the develop-

ment of a fundamental movement learning model for vol-

leyball through a play approach. At this stage, the product 
was disseminated and implemented in several elementary 
schools in Jakarta, Indonesia.

Conclusion 

According to this research and development, it can be 
concluded that the product in the form of a volleyball fun-
damental movement learning model was designed based 
on volleyball fundamental movements with in-depth need 
analysis, theoretical study, and planning. The results of the 
design validation that carried out in this research and devel-
opment produced game-based 63 models.

The volleyball fundamental movement model with play 
approach, in a complex manner, is very suitable to be used 
for elementary school students in the volleyball learning. 
The volleyball fundamental movement model was packed 
in a book to make it easier for teachers to use or apply the 
learning materials and improve the variety and effectiveness 
of the ongoing teaching and learning process. The learning 
model was empirically proven effective to be applied in el-
ementary school.
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Реферат. Стаття: 6 с., 4 табл., 21 джерело.

Мета дослідження. Дане дослідження має за мету 
розробити модель навчання основних рухів волейболу із 
застосуванням ігрового підходу та перевірити її ефектив-
ність у поліпшенні результатів навчання волейболу учнів 
початкової школи.

Матеріали та методи. У дослідженні використано ме-
тод дослідження та розробки (R&D), який ґрунтується на 
10 кроках моделі R&D Борга та Галла. Застосовано якісні 
та кількісні методи аналізу даних. Використовувався план 
групового контролю до і після тестування для визначення 
початкових здібностей експериментальної та контрольної 
груп (n = 40). Значущість ефективності моделі навчання 
перевірялася за допомогою t-критерію. Тест на нормаль-
ність розподілу проводився перед аналізом результатів по-
ліпшення основних рухів волейболу експериментальної та 
контрольної груп з рівнем значущості = 0,05.

Результати. Результати дослідження вказують на зна-
чне поліпшення даних експериментальної (0,97) та контр-
ольної груп (0,42). Оскільки рівень значущості двох груп 
перевищує 0,05, загальні дані для досліджуваної групи роз-
поділені нормально. Результати тестування ефективності 
моделі навчання показують значення t-count -71,065.

Висновки. Поліпшення основних рухів у експеримен-
тальній групі вище або більш результативне, ніж у контр-
ольній групі. Таким чином, можна зробити висновок, що 
модель навчання основних рухів волейболу із застосуван-
ням ігрового підходу є ефективною та дієвою для учнів 
початкової школи.

Ключові слова: модель навчання, фундаментальний 
рух, волейбол.
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