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Abstract— The increasing demands in this digital era 

encourage education to accomplish the learning process by 

integrating with technology. This study aimed to develop learning 

products for game rules and football referee signals presented in 

mobile learning for students of the Department of Physical 

Education, Health, and Recreation. The research and 

development model was adapted from Lee & Owens' (2004) 

research and development model, which consisted of 1) The 

analysis is divided into two parts, needs analysis and front-end 

analysis, 2) The planning phase, 3) Product development, 4) 

Implementation of product development results), and 5) 

Evaluation of goal achievement factors in development. Based on 

the results of learning experts' validation, football referee 

experts, small group trials, and field-tests, it can be inferred that 

the learning products of game rules and football refereeing 

signals for mobile learning are in excellent criteria and suitable to 

use by students in the learning process. This development 

product is expected to guide students in learning game rules and 

football referee signals. 

Keywords— football, game rules, learning, mobile learning, 

referee signals. 

I. INTRODUCTION 

The football coaching course is a compulsory subject that 

must be taken by students of the Faculty of Sports Science 

majoring in Physical Education and Health. The football 

coaching course contains the theory and practice of refereeing, 

which aims to equip students to get involved in the world of 

football, especially refereeing. During the period, the coaching 

carried out in the football subject still uses conventional 

learning and lacks a touch of technology; thus, it has many 

obstacles, from academic material missed during the meetings, 

such as when lecturers are absent or incomprehensible by 

students, the limited brain's memory storage capacity, the 

variety of students' characteristics, and the limited course time. 

Therefore, it is necessary to have an innovation that can reduce 

these problems by utilizing technology. 

In the last few decades, the use of mobile devices such as 

smartphones or tablets has spread rapidly at an unprecedented 

rate. It is unveiled that 95% of the global population lives in 

some areas already covered by cellular networks [1]. There is 

even a rapid development of device ownership among adult 

users who own more than one mobile device [2]. The use of 

smartphone/tablet technology has a percentage of 50.08% or 

half of Indonesia's population based on data from the 

Indonesian Internet Service Providers Association in 2017 [3]. 

The data demonstrates that the average of Indonesian people 

has at least a smartphone/tablet, which is easier to use and 

carry in daily activities. The largest demographic of mobile 

devices users, such as smartphones/tablets, is in the age range 

from 18 to 29 [4], [5], which means university students' age. It 

illustrates that mobile devices are inseparable from students.  

Learning that is integrated on a smartphone/tablet or better 

known as mobile learning, has a larger percentage of usage 

because smartphones are used daily. Therefore, students can 

access it in unlimited time. Also, a learning process that is 

collaborated with technology is more efficient, effective, 

varied, independent, attractive, and easy to understand, 

including at the university level [6], [7], [7]–[9]. Recent 

empirical evidence suggested that mobile learning can be 

utilized to support student learning in higher education settings 

[10], [11]. 

Mobile learning is a term to denote learning that involves 

the use of a mobile device. It is a learning innovation in the 

form of gadgets that students can incorporate to enable 

learning anytime and anywhere [12]. The use of mobile 

learning as a means of learning can be realized with a mobile 

application (application in a mobile phone). It is a learning that 

lets students not stay in one place or join learning activity 

when they employ technology in their mobile devices [13]. In 

this concept, mobile learning brings the benefits of the 

availability of teaching materials that can be accessed and the 

visualization of exciting material. Based on this definition, 

mobile learning is a learning model that utilizes information 

and communication technology. Furthermore, m-learning or 

mobile learning refers to the use of gadgets such as PDAs 

(Personal Digital Assistants), mobile phones, laptops, and 

information technology devices that will be widely used in the 

teaching and learning process. 

A mobile application is a software that is designed to reach 

the broadest possible user with a limited time through the 

installation of applications on mobile devices, i.e., iOS, 

Android, and Windows phones [14]. A mobile application is 

an application that facilitates users to perform all activities 
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efficiently [15]. The existence of progress must be utilized to 

improve the quality of learning. The use of mobile 

applications in learning allows students to access material and 

helps educators see the students' learning progress [16]. 

Another use of mobile applications in learning can also 

increase student contributions to independent learning [7]. 

Student achievement can be enhanced through its other 

functions for ubiquitous learning and easier access to learning 

resources compared to traditional learning [17]. The 

applications are expected to increase students' competence, 

autonomy, motivation, and positive achievement because they 

provide information and feedback constructively [18]. 
 

II. METHODS 

The development of a product requires a systematic step 

arrangement; therefore, a product can be created that can be a 

solution and a sophistication. The research and development 

model was adapted from Lee & Owens' (2004) research and 

development model, which consists of 1) The analysis is 

divided into two parts, needs analysis and front-end analysis, 

2) Design of the planning phase, 3) Product development, 4) 

Implementation of product development results), and 5) 

Evaluation of goal achievement factors in development. 

The research subjects in this development research include 

200 students taking the football coaching course. Furthermore, 

the expert subjects as collaborators in the planning and product 

development phase involve learning experts with minimum 

educational qualifications of master's degree and football 

referees with minimum qualifications of C3 National level, as 

evidenced by their certificates. In the application phase of 

product development results, the subjects categorized as 40 

students in the first phase (small groups) and 160 students to 

apply product development results in large groups. 

The data collection instrument used a qualitative and 

quantitative approach in the form of a questionnaire. The 

questionnaire was used to collect qualitative and quantitative 

data from needs analysis, expert evaluation, small group trials, 

and large group trials to determine product eligibility 

percentage. The percentage of product eligibility is calculated 

using the total score obtained, divided by the maximum total 

score, and multiplied by 100%. The eligibility criteria are 

illustrated in Table 1. 

 

TABLE I.  ELIGIBILITY CRITERIA 

No Percentage (%) Category 

1 0 - 20% Poor 

2 21% - 40% Fair 

3 41% - 60 % Average 

4 61% - 80 % Good 

5 81 % - 100 % Excellent 

 

III. RESULTS 

The needs analysis stage was carried out by observing 

football learning conducted in the Department of Physical 

Education and Health. Based on the results of observations, it 

revealed that most students have Android-based smartphones. 

Smartphones have not been used optimally. Additionally, most 

students use smartphones to open applications such as games, 

instant messenger applications (e.g., WhatsApp), and so on 

during the learning process. This might cause the learning 

process to be less effective. In addition, books in printed form 

are still the primary reference as a learning resource but are 

not incorporated by a high level of interest in reading and 

understanding the book's contents. This analysis's results 

became a reference in developing mobile-based learning 

media that is more faultless, varied, effective, attractive, and 

comfortable to be used in the learning process. Another 

alternative is making offline-based applications to allow 

students to study anywhere and anytime using smartphones 

without an internet connection. 

The planning and product development stage is carried out 

by involving learning experts and licensed football referees. 

Experts then validate the results of the designs made by 

researchers as a step to evaluate the initial product and provide 

input for improvement by conducting a conceptual analysis, 

which is then revised. In this study, expert judgment was 

accomplished to obtain input on the product design of game 

rules and mobile-based learning of football referee signals. 

Evaluation is conducted by showing the product design 

developed in a game rules application and mobile-based 

learning of football referee signals, integrated by an evaluation 

sheet for experts. The evaluation sheet is a questionnaire 

containing instructional criteria, presentation criteria, and 

suggestions and comments on the product of the development 

of game rules and mobile-based learning of football referee 

signals. 

The validation of learning experts is carried out to explore 

4 main aspects of the development of game rules products and 

mobile-based learning of football referee signals. The four 

aspects consist of attractiveness, accuracy, clarity, and 

suitability. Based on the results of the learning experts' 

judgment on game rules products and mobile-based learning 

of football referee signals performed by two learning experts, 

the total score of the assessment results is 430 from a 

maximum score of 500 or with a percentage of 86%. When 

converted to the referee of predetermined criteria, the result 

score or percentage means that the product developed was in 

the "excellent" category, and it means the product developed is 

suitable for learning. The data analysis presented in the results 

of the licensed football referee expert-test displays the 

validation score of 189 from a maximum score of 200 or with 

a percentage of 94.5%. Consequently, if the result of the 

percentage score is converted to the predetermined criteria, it 

can be concluded that the game rules products and mobile-

based learning of football referee signals conform to the 

official game signals and rules. 

The next stage is the implementation or application of the 

results of product development conducted in small groups 

involving 40 students, the purpose of this step is to find out 

whether the product design that has been developed by the 

researcher can be appropriately utilized and easy to implement 
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by the target client (target clientele) or the students. Data 

collections in this step were observation and questionnaires, 

which were then analyzed descriptively. Based on the results 

of the assessment on small group trials conducted by students 

in the results of product development of game rules and 

mobile learning-based football referee signals, it can be 

indicated that the score of the assessment results is 1,812 from 

a maximum mark of 1,920. Thus, it gains a percentage of 

94,375, which means that in general, the game rules products 

and mobile-based learning of football referee signals in this 

course fell into the excellent criteria, and there is no need for 

product revisions. 

The development results of game rules products and 

mobile-based learning of football refereeing signals have been 

implemented on a small scale and revised. Moreover, the next 

stage is to conduct trials in large groups (field try-out). Field 

try-out was conducted by students of the Department of 

Physical Education, Health and Recreation, Faculty of Sport 

Science, State University of Malang. The number of subjects 

used in applying product development results in a large group 

was 160 people. Based on the assessment results on large 

group trials conducted by students on the results of the 

development of game rules and mobile-based learning of 

football referee signals. It can be concluded that the score of 

the assessment results is 7,055 from a maximum mark of 

7,680 or the percentage of 91.861 %, which means that in 

general, the game rules products and mobile-based learning of 

football referee signals in this course fell into the excellent 

criteria and no need for product revisions. Based on the 

evaluation of the results in the product result implementation 

phase, the final product form is represented in Figure 1. 

 

 
      

Fig 1.   The Final Product of "Morning Aps" 

IV. DISCUSSION 

The main objective of this research and development is to 

develop instructional media to create more meaningful and 

quality learning. The use of media in the learning process aims 

to facilitate the learning process; thus, it can occur efficiently 

and efficiently to improve educational quality [19]–[22]. 

Another support system of this learning application 

development is the ownership of mobile devices as we know 

that it has increased in the last few decades due to the 

progressively affordable prices of these devices. The 

escalating number of people who own and use mobile devices 

opens up opportunities of technology use in education. The 

use of mobile devices in the learning process also became 

known as mobile learning (m-learning) [23].  

Mobile learning facilitates a learning process that lets 

learners not stay in one place or join learning activities in a 

traditional classroom. Those can occur due to technology use 

in mobile devices [13]. The presence of m-learning cannot 

replace the usual e-learning (electronic learning), moreover, 

replace face-to-face learning in a classroom [24]–[26]. Its 

presence is intended to complement existing learning and 

provides opportunities for students to relearn less mastered 

material anywhere and anytime [27]. This can certainly 

provide a different experience in the learning process for 

students [24], [28]–[31]. In the form of game rules products 

and mobile-based learning of football refereeing signals that 

have been developed, the learning media can be operated on 

Android-based mobile devices. Therefore, it can be accessed 

whenever and wherever. 

The concept of mobile learning brings the benefits of 

teaching materials availability that can be accessed and 

interesting material visualization. It is crucial to note that not 

every teaching material is suitable for mobile learning [32]. 

Mobile learning is a learning model that utilizes information 

and communication technology. There are several main menus 

in this application, namely the homepage, the referee, the 

assistant referee, the game rules, evaluation, and the 

description of the application (about application). The 

"Referee," "assistant referee," "game rules" menus, which 

contain video and motion analysis on football game rules as 

competencies, are expected to be mastered by the user after 

studying the material presented in the application. The 

"evaluation" menu comprises some questions to test the user's 

understanding of the material. In addition, a brief description 

of the application is provided in the "About Application" 

menu. The existence of these menus allows users to choose 

interesting content to learn. This is following several criteria 

that make mobile learning effective [19], [28], [33]–[36]. 

The application developed in this study cannot be run on 

all mobile devices since it was set to work on Android-based 

mobile devices. Hence, it is hoped that the development of 

similar applications that can be managed on devices with 

different operating systems and on different learning materials. 

With the development of learning applications on mobile 

devices, it is expected to increase the advantages of mobile 

devices in education and support motivation for student 

learning. In addition, the application's existence like this can 
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provide an outstanding and new learning experience for 

students. 

 

V. CONCLUSIONS 

The results of the development of game rules products and 
mobile-based learning of football referee signals, which are 
manifested in an Android-based application, have the following 
characteristics. 1) Game rules products and mobile-based 
learning of football referee signals are developed based on the 
answers to the students' needs for deepening the game rules 
material and football referee signals, 2) Implementation of this 
product, which have the aim of helping students in 
understanding the game rules and refereeing material which is 
one of the materials in the football coaching course, 3) Game 
rules products and mobile-based learning of football referee 
signals are recognized as an application that can be installed on 
a smartphone. 
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