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Abstract. “This research is an initial study to describe the results of the teacher 

needs analysis and the results of the student needs analysis on the development 

of gamification-based mobile learning media in elementary schools. The research 

method used in this initial research was descriptive qualitative research using an 

observational approach through the stages of data collection, data reduction, data 

presentation and in the end conclusions were drawn as a resul2.t of the research. 

The subjects of this study were 26 elementary school teachers and 72 elementary 

school students in Surakarta who were randomly selected. The research instru-

ment used was a questionnaire and a questionnaire. Data analysis was used by 

calculating the percentage of the results of distributing questionnaires and ques-

tionnaires distributed to teachers and students. The research results showthat out 

of 26 elementary school teachers in Surakarta city, they responded that 69.2% 

had not implemented gamification-based mobile learning. 23.1% have imple-

mented gamification-based mobile learning and the remaining 7.7% have imple-

mented it but it is still rare. In addition, the results of the analysis of student needs 

show a percentage of 72.2% responding that they enjoy learning using gadgets 

and 27.8% are not happy learning by using gadgets. From the aspect of whether 

teachers need to provide learning media presented in the form of games 87.5% 

of students respond to the need for game-based media and only 12.5% provide 

unnecessary answers. Thus the results of this observation provide reinforcement 

that the development of gamification-based mobile learning media is needed by 

teachers and students in learning.” 
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1 Introduction 

Technological developments are currently experiencing very fast leaps, this requires 

every educational paradigm to always be dynamic in developing educational technol-

ogy. Information and communication technology advancements have brought about 

improvements and adjustments in a number of fields, most notably education. 

Information and communication technology plays a critical role in education and can 

facilitate learning for both teachers and students (Wahyuni et al., 2021). Educational 

technology greatly determines the output or outcomes that will be produced by each  
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learning process. In addition, good educational technology must be in accordance 

with the foundation of educational technology, namely it must be designed appropri-

ately, developed according to the level of urgency needed for educational technology, 

its usefulness, its management and always tested for feasibility.[2]. Educational tech-

nology is very necessary in the learning process, one of which is as a medium in con-

veying learning material for students so that it is easily accepted and understood, so 

that in the end it can have a positive impact on learning[3]. 

Information and communication technology is currently growing rapidly with di-

versity in supporting various activities, including greatly supporting the process of 

learning activities[4]. Information and communication technology today is not only a 

means of communication and information but also provides benefits in the learning 

process, especially as a learning medium. Learning media by utilizing technology will 

provide a different learning climate to students so as to present learning motivation. In 

addition, the existence of media by utilizing technology can stimulate the relationship 

between one material and another[5]. Making it easier for teachers to connect learning 

with factual events that are currently happening at this time. 

The fact that is happening at this time, in the learning process not so many teach-

ers utilize information and communication technology as learning media. So it is nec-

essary to develop technology-based learning media that can be used by teachers in 

teaching their students so that they can facilitate students in learning and understand-

ing learning material. Learning media based on information and communication tech-

nology that is developed is expected to make it easier for students to learn, both learn-

ing anywhere, anytime and with anyone. In addition, good learning media developed 

by teachers apart from being practical must be inclusive, meaning that they can be 

empowered and utilized not only by students in general but have the advantage of 

being able to be utilized by students with special needs.Creative learning in the school 

environment does not only pay attention to the physical conditions of students with 

special needs, but creative learning by prioritizing the principles of inclusive educa-

tion can be integrated with a variety of learning media, thereby creating a friendly 

learning environment for all.[6]. The following are the results of initial observations 

of the mathematics learning outcomes of class V students in the Diponegoro Cluster, 

Laweyan District: 

Table 1. Preliminary Observations of Average Grade V Mathematics Learning Outcomes 

No. School name Average Mathematics 
 Learning Outcomes 

1 SDN Laweyan 70,56 
2 SDN Setono  67,78 
3 Sdn Bratan I  68,89 
4 SDN Bratan II 70.00 
5 SDN Bratan III 69,80 
6 SDN Sayangan 65,89 
 Average 68,82 

 

“From table 1 above it can be explained that the average result of mathematics 

learning outcomes in the Diponegoro Group, Laweyan District, is 68.82. success. In 
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addition, the average grade V mathematics learning result with a score of 68.82 indi-

cates that the level of achievement still does not meet the minimum completeness 

criteria (KKM). The average achievement level of low mathematics learning out-

comes for students is given a diagnosis that there are some students who experience 

learning difficulties in mathematics. Mathematics learning difficulties are also called 

dyscalculia (dyscalculis) (Larner, 1988:430). According to Larner (1981:357) there 

are several characteristics of children with learning difficulties in mathematics, name-

ly (1) disturbances in spatial relations, (2) early perceptual abnormalities, (3) visual-

motor associations, (4) perseveration, (5) difficulty recognizing and understanding 

symbols, (6) disturbances in body appreciation, (7) difficulty in language and reading, 

and (8) performance IQ is much lower than verbal IQ scores. Students who experi-

ence dyscalculia may experience problems in understanding simple number concepts 

(numbers), lack of understanding and perception of a number and have learning prob-

lems in terms of counting and its procedures. This can be seen in relation to real-life 

realities such as telling time, calculating prices, measuring speed and so on (5) diffi-

culty recognizing and understanding symbols, (6) impaired appreciation of the body, 

(7) difficulty in language and reading, and (8) performance IQ is much lower than the 

verbal IQ score. Students who experience dyscalculia may experience problems in 

understanding simple number concepts (numbers), lack of understanding and percep-

tion of a number and have learning problems in terms of counting and its procedures. 

This can be seen in relation to real-life realities such as telling time, calculating pric-

es, measuring speed and so on (5) difficulty recognizing and understanding symbols, 

(6) impaired appreciation of the body, (7) difficulty in language and reading, and (8) 

performance IQ is much lower than the verbal IQ score. Students who experience 

dyscalculia may experience problems in understanding simple number concepts 

(numbers), lack of understanding and perception of a number and have learning prob-

lems in terms of counting and its procedures. This can be seen in relation to real-life 

realities such as telling time, calculating prices, measuring speed and so on lack of 

understanding and perception of a number and has learning problems in terms of 

counting and its procedures. This can be seen in relation to real-life realities such as 

telling time, calculating prices, measuring speed and so on lack of understanding and 

perception of a number and has learning problems in terms of counting and its proce-

dures. This can be seen in relation to real-life realities such as telling time, calculating 

prices, measuring speed and so on[7].” 

For elementary school pupils, learning and play are interwoven during this phase 

of the curriculum, so engaging and play-based learning materials are anticipated. El-

ementary school pupils, in Piaget's view, represent a specific operational phase in 

which each medium should be presented comprehensively or as a whole[8]. Play can 

be incorporated into educational media to illustrate learning concepts. Because they 

are learning and having fun, pupils will never get bored and will always be motivated 

to learn. in order for it to ultimately have a favorable effect on learning objectives and 

learning activities. 

To boost learning motivation, educational materials bundled with play compo-

nents are desperately needed right now. Mobile learning with gamification One type 

of media that can be used to boost student motivation is me-dia. The nexus of mobile 
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computing with e-learning is known as mobile learning, and it offers materials that 

are accessible from any location, robust search features, engaging interactions, com-

plete support for efficient learning, and performance-based evaluation[9]. There are 

aspects of e-learning that are not reliant on time or location. In the same way that 

learning mobility is related to mobile learning, mobile learning allows students to 

participate in educational activities without being restricted to a specific physical 

space. Students' higher-order thinking skills are developed by using mobile learning 

resources in addition to raising their motivation to learn[10]. Despite the limited num-

ber of student classrooms, mobile learning offers chances for critical reflection, access 

to evolving knowledge, and efficient use of information technology[11]. 

Mobile learning materials with gamification features can improve students' learn-

ing activities. The technique of designing games with the intention of altering the 

current learning process is known as gamification in the context of education [12]. 

Gamification tends to have a positive effect on different typesresultslearn, though 

with results various. Gamification is a method that integrates game design, game me-

chanics, and game thinking to make non-gaming environments (including learning, 

teaching, and marketing) more engaging[13]. Therefore, it is anticipated that gamifi-

cation-based mobile learning will boost student engagement with the material, which 

will ultimately boost their drive to learn. 

2 Method 

The research method used in this initial research was descriptive qualitative research 

using an observational approach through the stages of data collection, data reduction, 

data presentation and in the end conclusions were drawn as a result of the research. 

3 Result 

The preliminary study's findings indicated that the teacher primarily employed in-

structional material for instruction, with little to no use of gamification-based mobile 

learning resources. The findings of observations conducted on 26 elementary school 

teachers in the city of Surakarta, who stated that none of the 26 instructors they inter-

viewed had used the gamification-based mobile learning paradigm, supported this. 

The following diagram illustrates this observation's findings. 
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Fig. 1. Teachers response results 

From diagram 1 above, it can be understood that 69.2% of the 26 Surakarta primary 

school teachers who were randomly interviewed stated they had not used gamifica-

tion-based mobile learning. Gamification-based mobile learning has been adopted by 

23.1% of respondents, while the remaining 7.7% have done so, but infrequently. The 

findings of this observation support the notion that educators must provide gamifica-

tion-based mobile learning resources. The findings of earlier research by[14] explain 

why applying the gamification concept to education might boost students' interest and 

engagement in the process of learning. Research demonstrating that mobile learning 

can improve student independence and learning outcomes is another study that high-

lights the necessity of gamification-based mobile learning[15]. 

The findings of the study of observational data regarding teacher needs indicate 

that, particularly when it comes to teaching mathematics to students with disabilities, 

teachers truly require gamification-based mobile learning resources. One learning 

challenge in studying mathematics is dyscalculia. Due to its impairment with the abil-

ity to calculate mathematical expressions, dyscalculia is frequently referred to as 

"math difficulty". This difficulty can be broken down into quantitative review catego-

ries such as counting and calculating. The affected child will exhibit difficulties com-

prehending mathematical concepts. The appearance of learning challenges and the 

completion of tasks using numbers or mathematical symbols are typically indicators 

of this[16]. Learning variables, internal factors, and external circumstances can all be 

the root cause of learning issues. Physical and mental aspects are considered internal 

variables; schools, communities, and families are considered external factors; and 

learning factors include the teacher's approach to teaching, learning models, and as-

sessment[17]. Following are the results of observations of teacher needs analysis 

through interviews with elementary school teachers in the city of Surakarta on the 

urgency of developing gamification-based mobile learning media in mathematics 

learning for students with disabilities, especially for grade 5 elementary school stu-

dents. 

Table 2.  

Question Need No need 
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In your opinion, is it still necessary to 
develop gamification-based mobile 
learning media? 

92.3% 7.7% 

 

Table 3.  

Question Need No need 
In your opinion, do you need special 
learning media to improve learning out-
comes for students with disabilities? 

100% 0% 

 

From Table 2 and Table 3 above it can be explained that the results of interviews with 

teachers showed that 92.3% of the 26 teachers who were interviewed wanted the need 

to develop gamification-based mobile learning media, and 100% of all teachers want-

ed special learning media to improve learning outcomes dyscalculia students. The 

results of the preliminary study and needs analysis above are the basis of this research 

to develop gamification-based mobile learning media to improve mathematics learn-

ing outcomes for fifth grade students with disabilities. In the current learning era, 

technology-based learning media is urgently needed, especially in the concept of 

gamification-based mobile learning so that students are motivated and more involved 

in learning[18]. Research done[19],Junita (2019),Nurhidayat et al. (2020)has con-

ducted research on the development of gamification-based media but has not accom-

modated it to facilitate the needs of fifth grade mathematics learning, especially for 

students with disabilities. In addition, the learning media used in several elementary 

schools in the city of Surakarta have not developed gamification-based mobile learn-

ing media for grade 5 mathematics learning, especially for students with disabilities. 

From the results of the preliminary study it was found that in learning stu-

dents prefer to use gadgets in learning. This was reinforced by the results of observa-

tions made on 72 students in the city of Surakarta who gave the response that of the 

72 students interviewed gave a response that they preferred using gadgets in learning 

activities as learning media. The results of this observation can be seen through the 

following diagram. 

 

Fig. 2. Student response results 

   responding that they enjoy 

learning using gadgets 

 

   do not like learning using 

gadgets 
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From diagram 2 it can be explained that the percentage shows 72.2% responding that 

they enjoy learning using gadgets and 27.8% do not like learning using gadgets. This 

shows that mobile learning-based media is needed by students to support learning 

activities, in particular. This was reinforced by the results of the responses of 72 stu-

dents, most of whom responded that students preferred using gadgets in a game as 

learning media. The results of these student responses can be presented in diagram 3 

below. 

 

 

Fig. 3. Student response results 

From diagram 3 it can be explained that students responded that the teacher needed to 

provide learning media presented in the form of games 87.5% of students gave neces-

sary responses to game-based media and only 12.5% gave unnecessary answers. 

Therefore, the findings of this observation confirm that teachers and students need to 

build gamification-based mobile learning materials in order to learn. 

4 Conclusion 

According to the research findings, 69.2% of the 26 elementary school teachers in 

Surakarta City who participated in the survey had not used gamification-based mobile 

learning. Gamification-based mobile learning has been adopted by 23.1% of respond-

ents, while the remaining 7.7% have done so, but infrequently. In addition, the results 

of the analysis of student needs show a percentage of 72.2% responding that they 

enjoy learning using gadgets and 27.8% are not happy learning by using gadgets. 

From what aspect does the teacher need to provide learning media. Thus it can be 

concluded media developmentthe development of gamification-based mobile learning 

media in elementary schools is still very much needed, especially to improve the 

learning outcomes of students with disabilities. 
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