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Abstract: This study aims to describe the analysis of related 

needs learning tools that can develop 21st century skills 

through science-based learning, technology art and 

mathematics (STEAM). The preliminary study in this study 

was based on a survey conducted on elementary school 

teachers in Gunungkidul Regency. The research method 

used is the mix method by integrating qualitative and 

quantitative descriptive methods. Data collection techniques 

were carried out using observation, survey and 

questionnaire methods via google form. Data analysis 

techniques were carried out through data collection 

techniques, qualitative data analysis and integrated with 

quantitative data analysis. The subjects of this study were 

elementary school teachers in the Gunungkidul district. The 

sample was chosen randomly with a total of 61 respondents. 

Based on the results of the study, it is necessary to develop 

STEAM-based learning tools to develop 21st century skills 

of elementary school students. Where the development of 

learning tools is expected to be a benchmark or reference for 

teachers in developing 21st century skills with STEAM-

based learning. 

Keywords: Learning Tool, 21st Century Skills, Elementary 

School Students 

1. Introduction  

Nowadays, the development of science and technology 

is very fast ,this is triggered by the demands of needs in the 

21st-century era which is characterized by the era of the 

industrial revolution 4.0 and society 5.0 as well as the 

existence of free market competition around the world. 

Everything is based on technology and the internet of 

thought. Education has a very important role in preparing a 

generation that is able to adapt to the times and compete in 

the local, national and global arenas. 

Changing needs in the 21st century provides 

opportunities to be be utilized as well as possible, but it will 

be a disaster if we can't anticipate it properly. The 

government designed 21st century learning through the 

2013 curriculum whose learning process is student-centered. 

In formal schools, the learning process has been required to 

apply 4C (Critical Thinking, Communication, 

Collaboration, Creativity) This can be realized not only by 

the teacher’s performance in changing teaching methods but 

also by the role and responsibility of non-formal educators 

in getting students used to applying 4C in their daily 

activities [1], [2]. 

The government strives to always improve the quality 

of education, one of which is through curriculum redesign. 

The curriculum used in Indonesia nowadays is the 2013 

curriculum, emergency curriculum, and independent 

curriculum. This curriculum tries to improve student skills, 

especially 21st-century skills that must be learned through 

integrating the character and profile of Pancasila students as 

the spirit in every learning process. 

The pandemic that hit almost all parts of the world 

certainly had a great impact on the world of education, 

students who should be able to study at school switched to 

learning remotely. Various methods and strategies are used 

by teachers to carry out distance learning. No matter how 

good the strategies and methods used by teachers still have 

an impact on students. One of the impacts experienced by 

students is learning loss which also affects the academic 

decline of students, not only in terms of academic or 

knowledge, 21st-century skills which include 

Communication, Collaboration, Critical Thinking, and 

problem-solving also Creative and Innovative suffer or even 

regress. 

However, based on the results of observations that 

have been carried out at Elementary School in Gunungkidul 

DIY, data was obtained that the learning process does not 

optimally improve 21st-century skills. The learning process 

is still more advanced in terms of knowledge and not based 

on the process. This is not in line with the learning objectives 

of the 2013 curriculum and the new paradigm curriculum 

that emphasizes aspects of attitudes, knowledge, and skills. 

By integrating these three aspects, it is expected that the 
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goals of national education can be realized. The observation 

also shows that technology has not been utilized well in the 

learning process. One alternative that can be done is to 

develop learning tools so that the learning process can be 

directed and designed to be able to improve 21st-century 

skills. 

STEAM learning equips learners with theories of 

science and humanities and contains other skills needed in 

the 21st century. Art indicators reveal creativity and non-

analytical skills so that students can solve problems 

creatively by thinking out of the box as well as innovating. 

STEAM emerged as a learning approach that integrates 

skills in the terms of Science, Technology, Engineering, and 

Mathematics (STEM) and includes Arts indicators in 

learning. STEAM education provides students with theories 

of science and humanities and contains other skills needed 

in the 21st century including communication, critical 

thinking, leadership, teamwork, creativity, resilience, and 

other abilities. Arts indicators reveal the creativity and non-

analytical skills so that students can solve problems 

creatively by thinking "out of the box" as well as innovating  

[3], [4]. 

With STEAM, students not only strengthen their 

learning in all disciplines, but through these disciplines 

students also get the opportunity to explore and make 

connections between art, music, science, and others. In 

addition, with STEAM, students feel more motivated and it 

is more effective in the learning process. STEAM education 

is needed by Indonesian students as an effort to enlighten 

their abilities and talents to face 21st-century problems [5], 

[6].  

The application of STEAM-based learning is centered 

on hands-on activities, group discussions, and reality-based, 

where STEAM education has been designed with a 

framework that can be adapted to all levels, types, and 

teaching styles. The framework consists of three main 

components, namely present a situation (allowing students 

to recognize the problem as something connected to their 

lives and related to the real world), creative design 

(encouraging students to act creatively in product design), 

and emotional touch (helping students to develop their point 

of view in response to something, conveying expression, 

and sympathy) [7], [8]. Thus STEM-based learning can 

improve students ' 21st-century skills. However, many 

teachers have not been able to implement STEAM, for that 

reason researchers aim to conduct a needs analysis of the 

development of STEAM-based learning devices to develop 

21st Century skills in primary schools. 

2. Material & Methodology 

This research uses a mixed method, which is a 

combination of quantitative and qualitative methods. Data 

collection techniques are carried out through observation, 

interviews, and questionnaires dissemination through 

google Forms. The questionnaire is used to obtain data in 

the field regarding teacher experiences and needs in the form 

of learning tools. Observation activities were carried out 

from May - July 2022 in several elementary schools in 

Gunungkidul Regency. The sample used was random 

sampling with the research subjects of 61 teachers from 

several sub-districts in Gunungkidul. The data analysis 

technique was carried out with descriptive and quantitative 

data analysis techniques to calculate the results of the 

questionnaire that had been collected. 

3. Results and Discussion 

3.1. Result 

The results of this study show that the importance of 

21st-century skills for students encourages teachers to design 

a learning process that can improve 4C skills. An alternative 

solution that can be done is to develop STEAM-based 

learning devices. Prior to the development of the first needs 

analysis was conducted through observation, interviews, 

and questionnaires. The results of field studies conducted 

with an analysis of teacher need obtained by the fact that 

teachers have not been developing 21st-century skills well in 

21st-century learning. The results of the needs analysis 

obtained from 61 respondents in Gunungkidul Regency 

were given questions related to what is meant by 21st-

century learning will be demonstrated hereinafter.  

 

 

 

 

 

 

Diagram 1. Visualization of Questionnaire Results 

related to Teacher knowledge about 21st Century 

Learning 

The results of the questionnaire above show that there 

are still 9.8% of teachers who do not understand 21st-century 

learning. If so, it means that knowledge related to the skills 

needed by students in the 21st century has not been well 

prepared in the learning process. Regarding the 

implementation of 21st-century learning, data were obtained 

as illustrated in the following diagram. 

 

 

 

 

 

 

Diagram 2. Data Visualization of the Implementation 

of 21st Century Learning in the Learning Process 

The data above shows that as many as 77% of teachers 

have implemented 21st Century learning in their classes and 

23% of 61 respondents have not. This data is also supported 
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by the implementation of 4C skill development in the 

learning process which is illustrated in diagram 3 below 

 

 

  

 

 

Diagram 3. Percentage of 4C skill development in 

Learning 

The data above shows that there is 27.9% percent 

of teachers who still have not developed 4c skills in the 

learning process. Regarding learning tools, the 

questionnaire data shows that 39.3% of teachers have 

not integrated 21st-century skills into the learning tools 

developed. They also have not implemented and 

developed 21st-century skills in the learning process 

optimally. It can be seen in the following diagram 4. 

 

 

 

 

 

 

 

 

Diagram 4. Implementation Data Integration of 21st-

century skills in Learning tools 

Meanwhile, once respondents had questions about 

the obstacles faced in carrying out 21st-century learning, 

the answers given were various and the researcher 

summarized in 6 groups of answers as follows. 

 

 

 

 

 

Diagram 5. Data on Obstacles to the Implementation 

of 21st Century Learning 

The data above shows that there are obstacles faced 

by teachers carrying out learning that integrates 21st-

century skills, including as many as 39% asserting the 

abilities and knowledge possessed by teachers in 

developing 21st-century skills. 25% said that it is 

difficult to develop learning tools that integrate 21st-

century skills. 20% said that the facilities and 

infrastructure were not supportive, and 7% said that the 

obstacles were in the conditions of learning programs 

that were not considered to be implementing 21st-

century learning. Another obstacle is that 6% are on the 

signal and 3% lack of school support system.  

Furthermore, the following is presented as a teacher 

understanding data related to STEAM. The data below 

shows that 57.4% of respondents know about the 

STEAM approach and 42.6% of respondents do not 

understand the STEAM approach. 

 

 

 

 

 

 

 

 

Diagram 6. Data of Teacher Understanding on 

STEAM 

Regarding the implementation of STEAM, the 

questionnaire shows that about 72.1% of respondents 

have not implemented STEAM learning. This is 

illustrated in the following diagram. 

 

 

 

 

 

Diagram 7. STEAM implementation in learning 

While data related to whether the development of 

learning devices with the STEAM approach to 

improving 21st-century skills is needed shows that 61 

respondents said that it is necessary to develop 

STEAM-based learning tools to improve 21st-century 

skills through the learning process.  

 

 

 

 

Diagram 8. Percentage of the Learning Tool 

Development Requirement  

3.2. Discussion 

Education has a huge contribution to preparing 

learners in the global world. One that needs to be 

developed in the educational process is the skills of the 

21st century. STEAM is believed to be used as an 
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alternative solution to improve 21st-century skills 

through the learning process [9], [10]. STEAM is a 

response to the urgent need in preparing young people 

with high-level capabilities to deal with the global era 

of the 21st century positively and productively. 

Powerful learning is a teaching set that provides a meta-

review of accumulated research on project-based 

learning, problem-based learning, and design-based 

learning [11], [12]. Various references said that the 

three aspects of learning are summarized in STEAM 

learning. STEAM combines "arts" with STEAM 

learning to increase learner engagement, creativity, 

innovation, problem-solving skills, and other cognitive 

content [13], [12]. Thus STEAM-based learning is very 

appropriate to be used to improve students' 21st-century 

skills. 

Learning tools have a very large role in the learning 

process to succeed and are very effective in achieving 

the learning objectives [14], [15]. Learning tools 

become a guide for teachers in carrying out teaching 

and learning processes either in the classroom, 

laboratory, or outside the classroom. Permendikbud No. 

22 the year 2016 on the standards of primary and 

secondary education process stated that the preparation 

of learning tools is part of planning [16]. The success of 

a lesson depends on the planning of the lesson itself. A 

well-thought-out learning plan will make the learning 

process run systematically and organized, and learning 

objectives achieved optimally. 

There are some learning tools, including learning 

implementation plans, teaching materials, student 

worksheets, media, and assessments. The learning 

implementation plan contains core competencies, basic 

competencies, indicators, learning objectives, and 

activity steps ranging from preliminary activities, core, 

and closing. Preparing this learning step needs to be 

adjusted to the model or approach developed [17], [2]. 

The approaches developed in the lesson plan are steps 

in the STEAM. While teaching materials serve as a 

supporting tool in achieving learning objectives. 

Teaching materials that can be developed include 

handouts, modules, pocketbooks, and so on. One of the 

teaching materials, student worksheets, media, and 

assessments. The learning implementation plan 

contains core competencies, basic competencies, 

indicators, learning objectives, and activity steps 

ranging from preliminary activities, core, and closing. 

Preparing this learning step needs to be adjusted to the 

model or approach developed [17], [2].The approaches 

developed in the lesson plan are steps in the STEAM. 

While teaching materials serve as a supporting tool in 

achieving learning objectives. Teaching materials that 

can be developed include handouts, modules, 

pocketbooks, and so on. One of the teaching materials 

that can be developed to improve student independence 

and form students ' creativity and critical thinking is 

teaching materials in the form of modules [18]. 

4. Conclusion 

Based on the explanation above, it can be 

concluded that 100% of respondents stated that it is 

necessary to develop STEAM-based learning tools in 

improving 21st-century skills. The innovative solution 

to improve the skills of 21st-century elementary school 

students is to develop STEAM-based learning tools. 

This tool is required to be developed to be a guide or 

guideline for the implementation of learning as one of 

the contributions to improving 21st-century skills for 

students.   
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