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 This research emerged on the basis of problems in learning 
mathematics has not emphasized the indicators of student learning 
motivation. The effort to overcome these problems with innovative 
learning is STEAM-based learning. This study aims to analyze the 
application of Science, Technology, Engineering, Art and 
Mathematic (STEAM) based learning to increase motivation to learn 
mathematics on the material of the nets of blocks and cubes in class 
IV SDN 13 Langsa. The method in this study used Classroom Action 
Research (PTK) involving 28 students. The research method steps 
starting from the planning, implementation, observation and 
reflection stages. Data collection methods include questionnaires of 
students' math learning motivation, observation and documentation. 
Qualitative and quantitative data analysis was used to measure the 
success of math learning motivation and the quality of the learning 
process. The results showed that math learning motivation increased 
after the application of STEAM-based learning. In the pre-cycle, the 
value of math learning motivation obtained an average of 2.64 with 
student learning success of 18%. In cycle I, the value of math 
learning motivation obtained an average of 3.14 with student 
learning success of 68%. In cycle II, the value of mathematics 
learning motivation obtained an average of 3.84 with student 
learning success of 100%. Recommendations are the need to 
strengthen teacher creativity, develop learning innovations and 
improve student abilities to improve the overall quality of learning. 
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INTRODUCTION 
Mathematics is defined as a science that is used in human life. Mathematics has an important role 
factor in the development of technology, other disciplines and the development of human 
thinking. Therefore, mathematics is a subject that must be taught at all levels of education in 
schools, including the elementary school level. Mathematics learning in elementary schools aims to 
equip students with various mathematical abilities such as problem solving, reasoning, 
communication, connection and representation. It aims to train students to think critically, 
logically, creatively, analytically, systematically and creatively so that they can generate ideas or 
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solutions in solving problems in everyday life (Lestari, 2021; Kamarullah, 2017; Maulyda, 2020; 
NCTM, 2000; Anggraini, 2021; Gusteti & Neviyarni, 2022). 

In achieving the goals of learning mathematics at school, an educator must be able to make 
students interested and have more curiosity in learning mathematical materials. Educators are 
required to create creative and innovative mathematics learning and be able to develop 21st 
century skills so that all the potential and mathematical abilities of students can develop optimally. 
Quality mathematics learning can facilitate students' needs, interests, enjoyment, the times and 
materials that are close to everyday life. Such a learning process will have an impact on the 
variables that influence student learning success factors (Intan et al., 2022; Ismail, 2018; Isnawan & 
Wicaksono, 2018; Szabo et al., 2020; Tabuena & Pentang, 2021; Hendriani et al., 2023) ).  

In the learning process, the role of the teacher is very central in supporting the success of 
student learning. Teachers who provide education and motivate during learning activities. The 
positive attitude created by the teacher produces a positive direction for students to learn 
mathematics. In this study, there is more emphasis on student learning motivation. In a math class, 
motivation refers to the activity of students in learning mathematical knowledge (Raj Acharya, 
2017; Husna et al., 2021; Farhan et al., 2022; Munthe & Pasaribu, 2023). 

Learning motivation is one of the factors that contribute to learning. Students with good 
learning motivation will be more enthusiastic and not easily discouraged in learning so that it leads 
to success in their academic achievement. Students' motivation to learn mathematics refers to the 
following aspects: (1) Persevere in facing tasks; (2) Tenacious in the face of adversity; (3) Showing 
interest; (4) Enjoy working independently; and (5) Can defend their opinions (El-Adl & Alkharusi, 
2020; Vankúš, 2021; Filgona et al., 2020; Vu et al., 2022; Hallifax et al., 2020; Hallifax et al., 2020; 
Nasrah & Muafiah, 2020; Sudibyo et al., 2016). 

However, based on the results of a preliminary study conducted at SDN 13 Langsa, 
problems were found: First, the results of interviews with students about motivation to learn 
mathematics found that students stated that the math material explained by the teacher was 
difficult to understand. Students are not confident in solving math problems and there are still 
many students who cheat on their friends' work. Students think that learning math is difficult and 
not fun. Students are lazy to participate in learning because the activities carried out are only 
memorizing, recording formulas, and answering practice questions. Students' responses are very 
negative to the math learning that their teachers have done so far. 

Second, the results of the initial questionnaire on students' mathematics learning 
motivation on the material of the nets of blocks and cubes, there were 23 students who did not like 
learning mathematics out of a total of 28 students with a presentation of 82% learning success. The 
average value of the math learning motivation indicator is obtained 2.64. These results identify that 
math learning motivation is still low.   

Third, the results of the initial observation of the mathematics learning process of the 
material of the nets of beams and cubes in the classroom found that students were not serious in 
learning. Students are reluctant to study math in depth. The stimulus and response in the 
classroom are passive because during the learning process the teacher only explains the material by 
giving example problems and ends with students doing assignments. Learners are also less active 
in the learning process by listening and writing a lot. The learning resources used by teachers are 
also still centered on books and blackboards. This can be identified that the learning that is carried 
out is not varied and innovative. From the various preliminary studies above, it can be concluded 
that the determining factor that makes it difficult for students to understand mathematics material 
is that the learning alternatives used by teachers still do not support fun learning activities. This 
results in students not being motivated in learning math. 

This research also supports previous research which states that there are still many 
students' math learning motivation that is still low and needs to be improved. Motivation to learn 
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mathematics is a problem that has not been resolved until now (Annisa et al., 2021) (Al-Amin & 
Murtiyasa, 2021; Al Husna et al., 2021; El-Adl & Alkharusi, 2020; Suren & Ali Kandemir, 2020; 
Rachmavita, 2020; Inganah et al., 2023; Filgona et al., 2020; Dierdorp, 2021; Sides & Cuevas, 2020). 

To resolve these problems, researchers designed a solution in the form of STEAM-based 
learning. STEAM-based learning is learning that integrates five fields of science, namely science, 
technology, engineering, art and mathematics. Through STEAM-based learning, it can increase 
children's enthusiasm for learning, invite children to be creative without limits and carry out 
experimental activities in the learning process (Hendri et al., 2022; Maarang et al., 2023; Fitri & 
Suryana, 2022; Nurwulan, 2020).  

STEAM-based learning can be said to be one form of effective learning in math lessons. 
With STEAM, students can be more interested in learning math so that there is a sense of spirit in 
learning. Expected results after using STEAM learning in the classroom student responses in 
learning mathematics become positive and make math a favorite subject (Hayati et al., 2023; Pant et 
al., 2020; Lin & Tsai, 2021; Conradty & Bogner, 2020). 

This study aims to analyze the application of STEAM-based learning to increase 
motivation to learn mathematics on the material of the nets of blocks and cubes in class IV SDN 13 
Langsa. The benefits of this research for teachers as a reference for innovative learning in 
increasing motivation to learn mathematics, for schools as an alternative reference for innovative 
forms of learning to overcome the problems of students' motivation to learn mathematics at school, 
for students as an effort to increase students' motivation to learn mathematics with the use of 
STEAM-based learning so that students can be motivated in learning mathematics at school. 

RESEARCH METHODOLOGY 
This study used Classroom Action Research. This research was conducted to overcome the 
problems of the learning process in the classroom resulting in low motivation to learn 
mathematics. This research was conducted at SDN 13 Langsa in the even semester of the 2023/2024 
school year. The object of research focuses on math learning motivation on the material of the nets 
of blocks and cubes. The subject of this research focuses on fourth grade students of SDN 13 
Langsa with a total of 28 students. The research stages consist of planning, implementation, 
observation and reflection. In the planning stage, prepare materials that support the learning 
process such as learning scenarios, media aids, observation sheets, and learning evaluations. At the 
implementation stage, two cycles were carried out consisting of three meetings in one cycle. At the 
observation stage, it is carried out to see teacher activities, student activities, and the 
implementation of learning steps. Observations were carried out by two observers. At the 
reflection stage, it is carried out by discussing various problems or weaknesses that arise during 
the learning process based on the results of observations of learning quality and data analysis of 
students' mathematics learning motivation. The type of data obtained consists of qualitative and 
quantitative data. Qualitative data was obtained using observation techniques. Quantitative data 
was obtained using a questionnaire sheet of mathematics learning motivation with a total of 25 
statement items. Qualitative data analysis used descriptive analysis based on data obtained from 
observations of teacher activities and student activities. Quantitative data analysis was carried out 
by scoring each aspect and the overall level of students' mathematics learning motivation which 
was tabulated in tables, graphs and interpertation with percentages to determine the increase in 
students' learning motivation. Indicators of success of individual students' mathematics learning 
motivation with a range of 76-100 very high category. Classical learning completeness at a 
percentage of 78%.  
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RESULT AND DISCUSSION 
Planning 

In the planning stage, it starts with preparing learning models, learning tools, learning 
media that are in accordance with the needs of students in learning, this will have an impact on 
students' motivation to learn mathematics. If the planning is not well prepared, the motivation to 
learn mathematics does not get good results. The planning stage is used in both cycle I and cycle II. 
The planning stages that are prepared in general are as follows: (1) Develop teaching modules 
using STEAM-based learning with the material of the nets of class IV beams and cubes; (2) Develop 
student worksheets (LKPD) as experimental materials in STEAM-based learning activities; (3) 
Develop observation sheets for teacher activities and student activities; (4) prepare a mathematics 
learning motivation questionnaire which is a reference for assessing learning motivation; (5) 
prepare learning media used as a tool in the learning process; (6) Develop a teaching schedule; (7) 
Coordinate with the principal and class teacher regarding the implementation schedule that will be 
carried out at each session. 

Implementation 
Implementation is carried out by presenting the learning process using STEAM-based 

learning. In general, planning can be arranged through the following procedure steps: (1) Initial 
orientation, explanation of learning objectives and STEAM-based learning steps; (2) The teacher 
invites students to observe natural phenomena around related to blocks and cubes, this is 
integrated in Science; (3) The teacher and students ask questions related to the observations that 
occur; (4) The teacher explains the material using learning media such as boxes, rubiks, pictures 
and videos; (5) Learners are divided into several groups randomly; (6) The teacher provides 
STEAM-based LKPD on the material of the nets of blocks and cubes to groups of students, this is 
integrated in Mathematic; (7) The teacher explains the instructions in working on STEAM-based 
LKPD which contains STEAM experiments / projects that will produce STEAM objects resulting 
from the creativity of students; (8) Each group is given freedom in working on STEAM 
experiments both from the results or the process; (9) In the Tecnology point, the teacher invites 
using various tools and materials that have been provided in making and working on STEAM 
projects; (10) At the Engginering point, learners are given freedom according to their respective 
creativity to make designs or patterns as well as in assembling and designing STEAM media or 
projects; (11) After the STEAM project or media is almost complete, each group of learners gives 
color and adds other trinkets, this refers to the Art point; (12) Learners present the results of the 
work both in terms of results and processes; (13) Other learners provide comments and responses 
to the results of the project work displayed; (14) The teacher together with the learners make 
learning conclusions. 

Observation 

Observation is conducted to assess the quality of STEAM-based learning. Observations 
focus on teacher and student activities and the achievement of STEAM learning. Observations were 
made during the implementation of learning observed by peers and teachers. Observation is also 
assisted by video recording during the learning process to double-check the accuracy of the teacher 
activity observation assessment. The results obtained from the observation of learning quality in 
cycle I are as follows: 

 
Table 1. Recapitulation of cycle i learning quality 

No Observer Session 1 Session 2 Session3 Average(%) Meaning 

1 1 44 96 96 78,66% Very High 
2. 2 44 95 96 78,33% Very High  
 Total 156,99 - 
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No Observer Session 1 Session 2 Session3 Average(%) Meaning 

Average 78,49% Complete 

 
From table 1 above, it shows that the quality of learning carried out by researchers is 

78.49% with a very high interpretation. However, there are some actions that have not shown well, 
such as in terms of developing mathematics learning using STEAM-based learning.  Some notes 
regarding the results of reflection on the quality of the learning process in cycle I are that the 
teacher does not give appreciation, positive attitudes and appreciates the answers given by 
students, the lack of cooperation of students in groups makes the class passive when asking 
questions, there are still many students who have not been able to solve problems quickly, and 
there are students who take a long time in the process of working on tasks so that they are left far 
behind by their friends. The results obtained from observing the quality of learning in cycle II are 
as follows: 

 
Tabel 2. Recapitulation of cycle II learning quality 

No Observer Session 1 Session 2 Session 3 Average  (%) Meaning 

1 1 88 92 93 91,00% Very High 
2. 2 86 86 92 88,00% Very High 
 Total 179,00 - 

Average 89,50% Complete 

 
Table 2 above shows that the quality of learning carried out by researchers is 89.50% with a 

very high interpretation. This means that the process of STEAM-based learning activities is getting 
better. The learning management carried out by the teacher is also at a good level. This means that 
the minimum expected learning practices have been achieved and recommended to be maintained. 

Results of Increased Motivation to Learn Mathematics Students using STEAM-Based Learning 
Students' motivation to learn mathematics was obtained using a questionnaire. The 

questionnaire was filled in by each student. The questionnaire is to measure students' mathematics 
learning motivation and has been validated by expert lecturers and is suitable for use. The results 
of math learning motivation in cycle I are as follows: 

 
Table 3. Results of students' mathematics learning motivation in cycle I 

No Indicator Average 

1 Persevere in facing tasks 3,04 
2 Tenacious in the face of adversity 3,3 
3 Showing interest 3,2 
4 Enjoys working independently 3,1 
5 Can defend his/her opinion 3,07 
 Total 16 
 Average 3,2 

 
Table 3 above shows that all indicators of students' mathematics learning motivation have 

received an average score of 3 with a high category. However, the completeness of students' 
mathematics learning motivation has not increased significantly. When viewed from the success of 
student learning, it was found that 19 students reached the complete category with a percentage of 
68% and there were 9 students who reached the unfinished category with a percentage of 32%. 
From this data, learning success has not yet reached the predetermined indicators, therefore it is 
necessary to improve in the next cycle. After planning, the implementation of STEAM-based 
learning in cycle II obtained the results of students' mathematics learning motivation, namely as 
follows: 
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Table 4. Results of students' mathematics learning motivation in cycle II 
No Indicator Average 

1 Persevere in facing tasks 3,84 
2 Tenacious in the face of adversity 3,85 
3 Showing interest 3,79 
4 Enjoys working independently 3,85 
5 Can defend his/her opinion 3,89 
 Total 19 
 Average 3,8 

 
Table 4 above shows that all indicators of students' mathematics learning motivation have 

received an average score of 3.8 with a very high category. The completeness of students' 
mathematics learning motivation has increased significantly. The success of student learning was 
found that 19 students had reached the complete category with a percentage of 100%. From this 
data, researchers did not continue in the next cycle. 

Discussion 
The research findings show that the application of STEAM-based learning can increase 

students' motivation to learn mathematics in elementary schools. Students look very enthusiastic in 
learning because of the STEAM concept that makes students learn by integrating five different 
fields of science arranged in project activities and results in increased student abilities in the 
cognitive, affective and psychomotor domains (Nurhikmayati, 2019; Mu’minah & Suryaningsih, 
2020; Andhianto et al., 2024; Handayani et al., 2023; Conradty & Bogner, 2020; Lin & Tsai, 2021; Wu 
et al., 2022; Suryaningsih et al., 2022; Mater et al., 2023; Nuraini et al., 2023). 

The early activities in STEAM learning must present problems that are contextual in 
nature. This allows students to think about finding solutions that must be resolved immediately. 
The teacher stimulates students with important questions that exist in real life. Students together 
with the teacher make hypotheses and conjectures to see the activities and activities carried out in 
answering these questions. (Rakhmawati et al., 2024; Khusna & Shufa, 2024; Suganda et al., 2021). 

In the STEAM-based learning process, students are required to carry out project activities 
that build student involvement in group learning and independent activities. This trains students 
to be responsible for their own tasks (Nuragnia et al., 2021; Kurniawati & Siswanto, 2024; Sigit et 
al., 2022; Adriyawati et al., 2020). In addition, the use of media, simple technology tools and 
student worksheets are important factors in classroom learning. These supports make students 
tend to be more active in learning. Completing worksheets in groups and independently trains 
students to discuss and build social and interpersonal skills in themselves (Rakhmawati et al., 2024; 
Herro et al., 2017; Zamrudah & Subekti, 2024; Mariano & Chiappe, 2021). 

The impact of learning motivation behavior can be seen that students begin to experience 
changes, students become more confident in giving opinions and try to learn independently by 
looking for information with various other sources related to the material they want to learn. This 
relates that learning motivation must indeed be present in students both from an instrinsic and 
extrinsic perspective in making changes in the learning process (Wu et al., 2022; Mater et al., 2023; 
Alcantara, 2020; Jia et al., 2021; Amalia et al., 2021; Thuneberg et al., 2018). 

In the end, the implementation of STEAM-based learning makes the learning environment 
and atmosphere more active and fun. Project activities based on real-world problems make 
curiosity high and develop creative thinking skills by combining art elements in the learning 
process.(Lin & Tsai, 2021; Suryaningsih et al., 2022; Conradty & Bogner, 2020; Pahmi et al., 2022; 
Mater et al., 2023; Khusna & Shufa, 2024; Syukri et al., 2022; Kurniawati & Siswanto, 2024). 
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CONCLUSION 
The implementation of STEAM-based learning (Science, Technology, Engineering, Art and 
Mathematic) in mathematics learning in class IV SDN 13 Langsa can increase students' motivation 
to learn mathematics in each cycle. STEAM-based math learning (Science, Technology, 
Engineering, Art and Mathematic) at SDN 13 Langsa received enthusiasm and a very good 
response from students. Students are more active and creative in learning when discussing 
worksheets and carrying out project activities. The implementation of STEAM-based learning 
provides experience for students to have an attitude of responsibility for their duties, collaboration, 
and self-confidence.  In the first cycle assessment, students who were complete amounted to 19 
students with a percentage of 86%. This has not yet reached learning completeness. Based on these 
results, researchers want to further increase the level of success to see the consistency of students in 
the learning process. Furthermore, corrective action was given in cycle II and there was an 
increase, students who completed 28 students with a percentage of 100%. Based on the results of 
this study, STEAM-based learning can be used as an alternative in variations in the application of 
mathematics learning in elementary schools. The limitations of this study only focus on the 
application of learning alternatives in an effort to increase student learning motivation in a small 
scope. The data used to obtain the results of learning motivation is only single and needs further 
confirmation from the students. Suggestions for future research can be made to develop variations 
in the implementation of STEAM-based learning at various school levels and pay attention to 
increasing other variables such as mathematical abilities that adjust student characteristics and 
diverse environmental conditions. Such research can provide a more in-depth view of the potential 
and limitations of STEAM-based learning implementation, as well as provide support for 
innovative learning practices that suit future educational challenges. 
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