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Abstract  The learning model used is based on the 
material provided and adapted to the situation and 
conditions in the field. There needs to be a game 
modification so that students can actively participate in 
learning volleyball games. The purpose of this study was to 
see the effectiveness of the small side games learning 
model on the mobile phone application to increase student 
participation in physical education. The research method 
used was an experiment with a control group. Participants 
involved in the study were 84, subjects in the experimental 
group are 42 (26 male and 16 female), subjects in the 
control group are 42 (17 male and 28 female). Instrument 
in this study include: observation, questionnaire, and 
forearm pass test. Data analysis used in this study using 
Excel 2019 by testing the difference in mean (t-test). 
Number of active students during physical education 
learning in the control group is 28 students and inactive 14 
students. The number of active students during physical 
education learning in the experimental group was 37 
students and 5 students inactive. The results of the 
effectiveness test show that the learning model of small 
side games is better for improving volleyball forearm pass 
skills with the results obtained for t0 7.884 and ttable 1.292 
db 82 and α = 0.05. Although this study only focuses on 
learning basic skills forearm pass volleyball in high schools 

and there is no control during the effectiveness test, it can 
be concluded that this application in mobile learning based 
small side game forearm pass volleyball can be used to 
increase participation and basic skills of volleyball. 
Besides, it’s easier for teachers or students to receive 
material either face-to-face or long distance. This study 
highlights the benefits of SSG because the mobile learning 
application contributes to the teacher in making lesson 
plans and as pupils study guide application for 
implementing small side games in physical education. 

Keywords  Forearm Pass Volleyball, SSG (Small Side 
Games), Mobile Learning 

1. Introduction
Schools are formal educational institutions in society 

that are programmed systematically and continuously. 
With the implementation of the education system in a 
sustainable manner, the goal of the intellectual life of the 
nation and state will be achieved later. The success of 
education is directly proportional to the teaching and 
learning process applied by the teacher. The learning 
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process is a reciprocal relationship between teacher and 
students to obtain information and knowledge. 
Technology plays an active role to facilitate the 
implementation of learning in schools. That the learning 
theory underpinning the alternative approach is 
operationalised in a research-informed pedagogical 
learning design that facilitates students' perceptions of the 
effectiveness of the approach through experiencing and or 
observing it working [1]. 

Technology has a very important role in the educational 
process and helps to provide direction in the development 
of the world in education. In the history of educational 
development, technology was part of the media used to 
conveyed messages of knowledge to the general public. 
Recognizing that change will bring challenges and 
through incorporating the opinion of pupils, as the 
learners, we can truly strive to understand how technology 
can be used effectively within physical education [2]. 

Learning resources in education are starting from, such 
as books, articles and electronic-based learning resources 
such as audio, video, internet, and smartphones. The 
function of learning with media, the use of digital media 
in physical education also mean that students learn 
something about media, for example when the use of 
media generates personal data that the students and 
teachers work with [3]. Learning to use videos can 
increase student's interest in learning new things [4]. The 
teacher felt that the students demonstrated a greater depth 
of knowledge about throwing and catching skills as a 
direct result of the use of technology [5]. 

Technology can also support learning activities, invite 
community participation and can help people for learning 
better. Mobile apps may have the potential to encourage 
participation in physical activity, a careful selection of 
mobile app functions is required to engage adolescent 
girls to continue to use it for physical activity [6]. 
Student-center digital technology approach created a 
positive learning environment that led to optimal values of 
intrinsic motivation and academic achievement in physical 
education pre-service teachers (PSTs) [7]. Type to 
examine the impact of app-integrated Physical Education 
on children’s social cognitive theory-related beliefs [8]. 

Although at this time technology can be used in 
learning, teachers have not been able to make good use of 
it. Basic skills in volleyball games are only delivered 
directly to students during face-to-face learning. Even 
though by utilizing information technology it can be 
shared quickly and students can also learn it first outside 
of school. The teachers were motivated to use digital 
game design principles to provide students with means to 
solve problems, manage learning motivations, evaluate 
progress, and gain control over their learning in ways that 
are not normally associated with the common PE method 
[9]. Game-play development and the transfer of tactical 
solutions and decision-making processes across games 

within the same category were critically and differentially 
influenced by various situational constraints [10]. The age 
of the players could be linked with the physical demands 
within small-sided games [11]. That teachers need to plan 
specific social skills, such as listening, working together 
and providing appropriate feedback to each other, to 
prepare students to work together [12]. 

The model’s processes are designed to capture their 
creative processes and to make them manifest in the form 
of an invented game [13]. Teacher engagement in a 
learning community was paramount to these teachers’ 
development of effective practice when designing and 
teaching a models-based curriculum enhanced by digital 
technology (DT) [14]. Technology enormously improve 
teaching and learning in the field of physical education 
and sports [15]. The teaching of volleyball courses must 
break through the shackles of traditional teaching mode, 
fully utilize the online and offline mixed teaching, and 
highlight the characteristics of students' individualized 
learning [16]. Peak locomotor intensity can be modulated 
during small-sided games (SSGs) of various formats and 
durations to either overload or underload match demands, 
with 4v4 placing the greatest and the least emphasis on 
MechW and HS, respectively [17]. Game-based 
conditioning using SSG has become a popular method of 
developing specific aerobic fitness [18]. Previous several 
studies have discussed small side games which explain the 
game of football, no one has discussed the game of 
volleyball. Besides that, the small side game can also 
physically require a player to continue move actively 
during the game. In this study, we wanted to know the 
effect of small side games on volleyball games made in 
the mobile phone application so that students know the 
physical activities that will be carried out first. After that 
they can immediately apply this game in their next lesson. 

2. Method
This study used an experimental design with a control 

group. Participants involved in the study were 84, 42 
subjects in the experimental group (26 male and 16 
female), 42 subjects in the control group (17 male and 28 
female), the sample is determined by a random sampling. 
This research was conducted for 10 meetings within 8 
weeks. Students saw the kind of games presented in the 
mobile phone application first. The teacher divides the 
teams, explains the rules of the game, chooses opponents, 
and explains how to play. The teacher also observes the 
changes that occur during the implementation of small 
side game volleyball learning by seeing the increase in 
forearm pass skills and student participation. This 
experimental research design will be shown in the table 
below. 
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Table 1.  Design Experimental 

Participants Pre-test Treatment Post-test 

R O1 X O2 

R O1 - O2 

The observation instrument is used to see the activeness 
of students during the learning process. The questionnaire 
was used to evaluate and get suggestion of physical 
education and sports learning experts and volleyball game 
experts what the small side game learning model was 
feasible to use for testing? Observation data can also 
explain the weakness and preparations that the teacher 
must make in implementing the small side game learning 
model. The test instruments for forearm skills include: 
swinging the arm (from bottom to top the shoulder), one 
leg in front, the ball bouncing like a parabola, pupils can 
move the ball to the other field.  

To find out the skills of forearm pass volleyball, the 
researchers conducted a skill test (pre-test) and a final test 
(post-test). The goal was to conduct the experiment in a 
non-manipulated (intact) educational context. It followed 
a pre-test, post-test, experimental, non-equivalent group 
design [19]. The effectiveness of the model is to carry out 
the effectiveness test of the model small side games in 
volleyball. This effectiveness test was carried out by 
involving high school students, amounting to 84 subjects 
using a pretest-posttest control group design, the 
experimental group consisting of 42 subjects and the 
control group consisting of 42 subjects chosen randomly. 
By comparing the results of the forearm pass volleyball in 
the experiment group and the control group it will be 
known the effectiveness of the small side games model in 
physical education. 

3. Results
Validation of physical education learning experts to 

find out whether the small side game model can be used 
for teaching learning. Based on the validation data of 
Physical Education learning experts, the overall learning 
model small side games of volleyball based on application 
in mobile learning obtained a percentage of 74.55%. 
There are a number of inputs obtained including: 1) 
adding frequency to each learning model when conducting 
the activity process, 2) the learning model is arranged 
from the easiest to the one that has a high level of 
difficulty, (3) the learning steps are clarified in each 
learning model. 

Based on the data validation of volleyball game experts 
that the small side games learning model based on mobile 
learning as a whole gained a percentage of 80.10%. There 
are a number of inputs obtained including: 1) the use of 
facilities and infrastructure in each model adapted to the 
need to improve the basic techniques of lower passing and 
upper passing, 2) the learning model is arranged from the 

easiest to those that have a high level of difficulty. 
Based on the data validation of learning media experts 

that the mobile learning as a whole gained a percentage of 
85.11%. There are some inputs obtained including: 1) 
clarifying the description of the implementation of each 
learning model, (2) the picture of the learning model is 
made more interesting and clearer, 3) the learning video 
needs to be added to the implementation description. 

Based on data observation teaching learning shows that 
there are some inputs including: 1) before applying the 
learning model of students must be given clear 
instructions so that errors do not occur during 
implementation, 2) in the implementation of student 
learning must always focus on basic skill of forearm pass 
volleyball, 3) the need for planning the size of the field 
and the number of balls at the time of learning, 4) 
applying the learning model from easy to difficult in 
accordance with the Learning Program Plan. The 
implementation of large group trials will be applied to 
students High Schools. In this study the two groups 
(experiment and control) had significant differences in 
results. These results can be seen from student 
participation during physical education learning and 
forearm pass skills in volleyball. The findings in this 
study are shown in the table below. 

Table 2.  Active and Inactive Small Side Games in Physical Education 

Group Active Inactive Total 

Control 28 14 42 

Experiment 37 5 42 

From the data above Table 2, it is known that the 
number of active students during physical education 
learning in the control group is 28 students or 66,66 % 
and inactive 14 students or 33,33%. The number of active 
students during physical education learning in the 
experimental group was 37 students or 88,09% and 5 
students inactive or 11,90%. Based on post-test data 
Table 3, from the control group the mean was 69.90 and 
SD 5,72. The volleyball post-test forearm pass score that 
obtained the largest percentage was in the 3 rd interval a 
value of 68-71 by 9 students or 24,32% the smallest 
percentage in the 6th interval with a value of 80-83 by 3 
students or 8,11%. In the control group there was a barely 
improvement in forearm pass of volleyball because 
students have basic skills before. 

Based on post-test data Table 4, from the experimental 
group the mean was 79.81 and SD 5,79. The volleyball 
post-test passing value that obtained the largest percentage 
was in the 2nd interval with a value of 75-79 by 17 
students or 40,48%. The smallest percentage in the 5th 
interval with a value of 4.76 by 2 students or 4, 76%. In 
the experimental group there was a greater increase in 
forearm pass skills of volleyball due to increased student 
participation. In addition, students can also choose an easy 
game first before trying a more difficult game. The 
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teacher also provides direct instructions to students if 
there are errors when practicing of motion. Based on the 
mean difference final post-test Table 5, in the control and 
experimental group, it was obtained t0 of 7.884 and t table 
1.292 with 82 degrees of freedom and α = 0.05. Thus, t0 = 
7,884> t table = 1.292 that means there are differences in 
the final test of volleyball passing skills to students after 
practicing small side games (SSG) with a mobile phone 
application guide. 

Table 3.  Control Group Post-Test Forearm Pass Values 

No Score FA FR (%) 

1 60-63 5 13,51 

2 64-67 8 21,62 

3 68-71 9 24,32 

4 72-75 8 21,62 

5 76-79 4 10,81 

6 80-83 3 8,11 

Total 37 100 

Mean 69,90 

SD 5,72 

Table 4.  Experimental Group Post-Test Forearm Pass Values 

No Score FA FR (%) 

1 70-74 7 16,67 

2 75-79 17 40,48 

3 80-84 12 28,57 

4 85-89 4 9,52 

5 90-94 2 4,76 

Total 42 100,00 

Mean 79,81 

SD 5,79 

Table 5.  Experimental and Control Group Mean Difference Test Results 

Sample dk t count t table α = 0,05 

84 82 7,884 1,292 

Based on the results of this study, it was stated that 
student participation increased during the implementation 
of the small side game model. Each session begins with 
the initial game presented in the mobile phone application 
followed by observations and questions and answers by 
the Teacher. Examples of sessions about games conducted 
by students following the applied teaching approach: (a) 
warm-up; (b) skills training; (c) modified game; (d) 
games. 

The following section presents the results which 
evaluate the three purposes of the study: (a) to evaluate 
the ‘practice-referenced approach’; (b) test the robustness 
of the SSG (small side game); and (c) assess how 
‘alignment of practice’ contributes to the development of 

forearm pass volleyball performance and involvement. 
The first section of the results will focus on purposes 
evaluating the ‘practice-referenced approach’ and 
examining the robustness of the SSG. This first section 
will solely consider the results of the individual skills 
performance behaviours directly associated with the small 
side games components. 

4. Discussion
At these meetings 1 and 2, the teacher explains the 

basic skills forearm pass of volleyball and provides 
application (mobile learning). The teacher also makes a 
decision to determine the field size of 5 x 10 meters, in 
one game the number of points is 15. After that, set the 
allocation of time, divide the group, deliver the rules of 
the game in physical education learning. The 3rd to 10th 
meetings students immediately practice learning small 
side games volleyball were 3 vs 3, 4 vs 4 and 5 vs 5. 
Students better understand the rules of the game, 
cooperate with each other, there is motivation from within 
students to take part in learning. With the modified field 
and rules of the game can increase student participation in 
learning and forearm pass volleyball. 

Results showed that students who experienced the SSG 
(small side games) had significantly higher light and 
moderate physical education activity levels, 
friendship-approach and friendship-avoidance goals. 
There are deficiencies in learning model small side games 
forearm pass volleyball based on mobile learning : 1) 
make a chart or formation of each games models in order 
to clarify drawings and instructions, 2) add the frequency 
of activities to each learning games model when pupils 
were doing activities, 3) learn games models are arranged 
from the easiest to the most difficult, 4) rules of the game 
must be clear and easy to implement, 5) these images are 
made more attractive and clearer, 6) video implementation 
of learning activities must have voice instructions. 
Opportunity to reflect on the application of specialized 
skills in games and suggest strategies for improvement 
[20]. 

The result of this research is the model small side 
games learning forearm pass volleyball based in mobile 
learning for high school which is considered capable of 
improving students' skills and knowledge. Effective use of 
the model requires students to be taught and to possess 
in-depth content knowledge of the game(s)/activities 
being taught and learned [21]. Game-centered pedagogy 
delivered via a teacher professional learning program was 
efficacious in simultaneously improving students' FMS 
skills, in-class PA and their decision making and support 
skills in game play [22]. Basic motion models based on 
traditional games for early childhood (5-6) years old can 
be applied as well as effective basic motion models to 
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increase activities, abilities and skills through movement 
[23]. The modern smartphone provides access to screen 
use but also has features which enable it to promote 
physical activity [24]. Students are always actively in 
every lesson given by the teacher because they can learn 
each activity and determine activities in an application. 
Active games will inspire students to take part in learning. 
In the alternative games unit provided Physical Education 
Teacher Education (PETE) students with the knowledge, 
understanding and belief in an alternative approach to 
teaching games compatible with curriculum documents 
[25].  

This study only discusses the basic skills of forearm 
pass volleyball in senior high school. The teacher needs to 
know the skills of serve and forearm pass first before 
implementing the small side game because of students 
have different skills. In every game students must 
participate actively. In the future, that other research will 
discuss teacher planning that explains the learning stages 
of each meeting so that it will be known the deficiencies 
of each learning implementation consisting of student 
cooperation, at what meetings the student's skills improve, 
and adding other skills to the volleyball game. The 
contribution of the mobile learning application at the 
small side game stage through structured planning starting 
from group division, pupils saw and applied the small side 
games model 3 vs 3, 4 vs 4 and, 5 vs 5, pupils can learn 
independently through the application. So that this 
application can be applied to physical education learning 
in high schools. Teacher educators to reform their teacher 
preparation programs in ways to facilitate pre-service 
teachers elementary content knowledge acquisition 
necessary for successful teaching [26]. 

5. Conclusion
Based on the results of expert validation, and 

effectiveness tests as well as the discussion that has been 
made in this study states that mobile learning which 
presents the kind of games is feasible and effective for use 
in physical education learning. In each game students can 
participate actively and students' skills also increase 
because of the frequency and intensity of motion that is 
carried out repeatedly. Small side game also showed the 
spirit to compete in students, learning becomes more 
interesting with the support of other students. Although in 
the implementation of learning model small side games 
there are still weakness because different basic skills of 
students, but overall, they can choose activities that suit 
their abilities. Students feel happy with the learning 
activities were given by the teacher because they can 
improve skills and knowledge about volleyball. Teachers 
have not applied the small side game learning model 
before to students. In the future, it is hoped that the same 
research will emerge but discuss different types of games. 
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