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This research aims to develop of learning media with stem approach on 

materials of sequences and series which is valid and practice as well as 

have the potential effects of learning media. This research is the 

development of types of design research type development study which 

consists of two main stages namely the preliminary stage and the formative 

evaluation stage. The research subject is students of class XI IPA 4 SMA 

Negeri 4 Tangerang Regency which amounts to 36 students. Based on the 

results of the study, obtained that that the learning media with the STEM 

approach on materials of sequences and series is feasible for use in learning 

activities in learning activities based on test of validity, practicality and 

potential effects. The validity of the learning media developed is obtained 

at the stage of the review expert. The practicality of the learning media 

developed is obtained at the stages of the one-to-one and small group. The 

potential effects of the learning media seen from the response of students 

to instructional media at the stage of field test stage which get the 

percentage amounted to 87% with very good category. So learning media 

with the STEM approach to sequences and series materials is feasible and 

practical for use in learning activities as well as having a potential effect 

on student responses. 
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INTRODUCTION 

 

The development of the times has entered into the era of the revolution of industry 

4.0 requires the development of a country to be able to compete in a modern where the field 

of information technology and science are experiencing a lot of progress. Progress in the 

field of technology and science this oblige every human to be always ready in developing 

their competences as well as can innovate with the capabilities they have so that the 

availability of human resources capable to develop the nation and the state. Education is a 

main pillar on which to develop quality human resources, creative, and critical thinking in 

developing nations and countries, but the quality od education is still not in accordance 

with expectations (Leonard & Wibawa, 2020) in order to answer the challenges of the times 

in the era of the 21st century. In this globalization era, where increasing competition 

demands a skill and professionalism in various aspects of life owned by human resources. 

National Science Teachers Association or NSTA (2011) states that the various skills 

there on the 21st century such as problem solving skills and critical thinking skills can be 

developed in the world of education. STEM (Science, Technology, Engineering, and 

Mathematics) including the rumors that important in the world of education that exists at 
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this time (Becker & Park, 2011). The National Science Foundation of the United States 

(U.S.) launched the term STEM for the first time in the 1990s as a theme of the reform 

movement in education (Hanover, 2011). Gonzalez & J.Kuenzi (2012) states that the 

STEM has a meaning that is a teaching and learning related to the field of science, 

technology, engineering and mathematics. Bybee (2013) says that STEM learning is reform 

from the development of education as the theme of the reform movement of education 

which is the solution of the challenges of the 21st century in many developed countries 

such as the United States. Beers (2011) says that STEM learning is a combination of 

learning science, technology, engineering and math that can help the success of the 21st 

century skills. 

Based on the National STEM Education Center STEM education means providing 

reinforcement of educational practice in the field-the field of the disciplines of STEM, and 

develop educational approaches that unite the fields of the disciplines of STEM with a 

focus on solving problems that are concrete in everyday life (Rustaman, 2016). STEM with 

education approach is defined as an important concept in the 21st century to develop 

knowledge, skills and beliefs about subjects with an interdisciplinary approach (Corlu, 

Capraro, & Capraro, 2014). STEM in learning in mathematics has a role in forming a 

learning goal which has so far made mathematics only as a theory which ultimately plays 

a role as an  effective solution that can be interpreted in everyday life as a form of creating 

and developing mathematical knowledge that has been obtained by the student. A learning 

that presents a surreal environment that is directly experienced by the students in the form 

of daily activities can be realized if the STEM is associated directly with the environment 

(Subramaniam et al., 2012).  

STEM has also taken a central role in the projects implemented in developed 

Countries one of them is Turkey, where the project aims to improve the knowledge and 

technical skills with the use of the concept of science. For example, a study conducted in 

Turkey revealed that activities that emphasize the engineering design process help teachers 

and students improve their engineering and science processes and skills. STEM-based 

education aims to produce students who are skilled in developing various skills possessed 

and able to apply them in various problems and situations encountered in daily life when 

involved in a community environment where these goals are in line with the learning 

paradigm of the 21st Century (Mayasari, Kadarohman, & Rusdiana, 2014). 

Permendikbud number 37 of 2018 about curriculum changes on the 2013 curriculum 

where students at elementary, middle and high school levels receiving the lessons of 

informatics, where it is sufficient to support STEM education for entry therein. The general 

steps of the STEM approach proposed by Billstein & Williamson (2007) contained in 

student activities includ setting the stage, exploration, key concept, dan practice and 

application exercise. 

The development of Information and Communication Technology (ICT) many 

changed various aspects of human life including in education. The influence of technology 

that is very fast can not be avoided in the world of education. The role of Information and 

communication technology in the learning process can be used as a medium of learning. 

Learning Media has an important position in the process of learning and teaching. 

Simanjuntak (2013) argue that the lecture, discussion, laboratory practice and field visits 

are still relied upon by educators. Because of this, the utilization of Information and 

Communication Technology (ICT) is becoming demands in the curriculum 2013. 

According to Hamalik (Arsyad, 2010) that the use of instructional media in the 

teaching and learning process can foster interest, motivation and stimulation in the learning 

activities, and provide the psychological impact on students. One of learning media which 

are widely used and utilized by the teachers is cellular technology and smartphone devices 

by using a learning model that elevates from the development of cellular technology and 
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smarthphone itself, namely mobile learning. According to Hasan (in Musahrain, Suryani, 

& Suharno, 2017), the use of mobile learning in the learning activities in the classroom has 

three main functions, namely as a supplement, complement or substitution. 

According to Simon (2004), mobile learning is cellular learning as the acquisition of 

knowledge and skills through the use of cellular technology done anywhere, anytime, and 

produce changes in behavior. This learning generally uses an Android application device 

that is easy to operate and many are owned by any person. Android can be used as one 

alternative in the process of learning because it can do a learning anytime and anywhere. 

But the ability of educators who have not adequate to be able to produce media as well as 

product-based learning Information and Communication Technology into the problems in 

learning at this time. Simanjuntak (2013) argue that the lecture, discussion, laboratory 

practice and field visits are still relied upon by educators.  

Sequences and series is one of the materials in mathematics lessons students studied 

at the level of High School or Vocational School degree. The results of research conducted 

by McDonald, Mathews, & Strobel (2000), sequences and series is one of the materials in 

calculus where each students often experiences misunderstanding. The results of other 

research carried out by Nurdin (2012) stressed that in the concept of sequence learning, 

most students just memorize the formula. Therefore it will be developed media approaches 

to the study of STEM material on sequences and series. 

 

 

METHODS 

 

This research is the development of types of design research type development study 

which consists of two main stages namely the preliminary stage and the stage of formative 

evaluation that include self evaluation, expert review and one-to-one, small group and field 

tests (Tessmer, 1993; Zulkardi, 2006). The subject of the research is 36 students of class 

XI IPA 4 SMA Negeri 4 Tangerang Regency. 

At the preliminary stage, the first stage to be performed is to determine the place as 

well as the subject of research. Furthermore, researchers will analyze and design. On the 

stage of the analyze, the researchers conducted the analysis of students and analysis of the 

curriculum in accordance with the 2013 curriculum, material analysis, and analysis of the 

basic competence. At the stage of designing, the researcher designed the instructional 

media to be developed. 

At the stage of formative evaluation, the first stage of carried out is the self evaluation 

where the researcher will conduct a own assessment against the design of instructional 

media to be developed. Researchers look back on the suitability of the measures of the 

STEM on the activities of students who are in the learning media with characteristics of 

STEM PjBL. From this stage the obtained learning media prototype 1. At the expert review 

stage, prototype 1 learning media will be tested on the education experts and media experts. 

The results of the evaluation given by experts will be used as consideration to revise the 

learning media prototype 1. 

Learning Media prototype 1 are also given at the stages of one-to-one which will be 

tested to some students. Then students are asked to provide comments and responses 

regarding the learning media prototype 1. The comments and suggestions obtained from 

this stage will be used as consideration to revise the instructional media prototype 1. While 

the results of the questionnaire will be used to see the practicality of the developed learning 

media. 

Learning Media prototype 2 is the result of a revision of the learning media prototype 

1 which will then be given on the stages of small group which will be tested to some 

students who are asked to use the learning media as well as provide responses in the form 
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of comments and suggestions to the learning media prototype 2 to see the practicality of 

the developed learning media where the results of the practicality at this stage will be 

merged with the results of the practicality of the obtained at the stage of one-to-one. 

Comments and suggestions obtained from this stage will be used as consideration to revise 

prototype 2.  

The results of the revision of the learning media prototype 2 is the learning media 

prototype 3 which will be given on the stages of the field test. On the stages of the field 

test, learning media prototype 3 tested on the subject of the study to see the potential effects 

of the developed learning media to the response of the students after using the learning 

media. 

Data collection techniques in this research is a questionnaire. According to Arikunto 

(2006), a questionnaire is a collection of some of the questions used with the aim of 

obtaining information from the respondents to know the things that want to be known by 

the researchers or the personal data of the respondents in writing. The questionnaire in this 

research will be used to obtain the validity and practicality of the learning media obtained 

from the expert test education, test media experts as well as students' response as a test of 

the practicality and the response of the students to see the potential effects of the learning 

media. 

Widoyoko (2010, p. 58) says that the research instrument is a tool used with how to 

perform measurements to collect research data. The instrument used by the researcher in 

collecting data that will be used in the research process. Instruments in the collection of 

data that will be used in the research is a questionnaire consists of questionnaire validation 

of the education experts, a questionnaire validation media experts, questionnaires 

practicality of students, and student questionnaire responses. 

There are three types of data analysis in this study, namely the analysis of validity, 

practicality and potential effects. Analysis of validity will be obtained from the results of 

the charging questionnaire by education experts and media experts who performed on the 

stages of expert review. Analysis of practicality obtained from the results of the charging 

questionnaire responses of students on the stages of the one-to-one and the stages of small 

group. While the analysis of the potential effects derived from the results of the charging 

questionnaire responses of students on the stages of the field test. The Data is then analyzed 

to determine the validity, practicality as well as potential effects of media approaches to 

the study of STEM material on sequences and series. 

 

 

RESULTS & DISCUSSION 

 

Results 

 

Premilinary Stage 

On the stage of the premilinary that is doing the analysis of the students with the aim 

to find out the number of students who will be the subject in the study. Furthermore, 

researchers will design. At the stage of designing, the researcher designed the learning 

media with the STEM approach on material of sequences and series. In addition to 

designing learning media, researchers also collect materials about the material of sequences 

and series derived from textbooks mathematics 2013 curriculum revision 2017. Then 

researchers designed activities the students by using the steps STEM the PjBL and connect 

it with the material of sequences and series. As well as create the questions that will be 

used for the evaluation. The result from designing this will then enter the stage of self 

evaluation which will then become the learning media prototype 1. The initial design can 

be seen in Figure 1. 
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Figure 1. The Initial Design of The Learning Media 

Formative Evaluation Stage 

1. Self Evaluation  

At this stage, researchers conduct an assessment of the developed learning media 

with the assistance of the supervisors. Researchers look back at the steps of the STEM on 

the activities of students who are in the learning media in accordance with the 

characteristics of STEM PjBL as well as the design, contents and every placement 

contained in the learning media. After self evaluation, there are some improvements of the 

words, there are still typo and some comments and suggestions from the supervisor to do 

the revision. After doing the revision, then obtained learning media prototype 1 ready to be 

piloted in the next stage. 

2. Expert Review 

At the stage of expert review involves some expert as a validator which is divided 

into 2 namely education experts and media experts, namely : 

a) Education Experts 

Education experts do the validity to see the validity of the developed learning 

media in terms of aspects of content and language. Learning Media was tested by three 

lecturers of Mathematics Education University of Sultan Ageng Tirtayasan with the 

field of expertise of Educational experts. The results of the third appraisal expert 

education can be seen in Table 1. 

 

Tabel 1. The Results of The Validity of Education Experts 

No Aspects 
Total 

Score 

Max 

Score 
Percentage Description 

1. Content 77 90 86% Very valid 

2. Language 56 60 93% Very valid 

Total 133 150 89% Very valid 

 

b) Media Experts 

Media experts do the validity to see the validity of the developed learning 

media in terms of aspects of the presentation, effectiveness and graphics. Learning 

Media was tested by three lecturers with expertise media experts. The results of the 

assessment of the third media experts can be seen in Table 2. 

 

Table 2. The Results of The Validity of Media Experts 

No Aspects 
Total 

Score 

Max 

Score 
Percentage Description 

1. Presentation 80 90 89% Very valid 

2. Effectiveness 26 30 87% Very valid 

3. Graphics 51 60 85% Quite valid 

Total 157 180 87% Very valid 



Aryati, Pujiastuti, & Sudiana. / Formatif: Jurnal Ilmiah Pendidikan MIPA 10(2), 91-102 

- 96 - 

 

 

3. One-to-one 

The researchers also conducted validation on the stages of the one-to-one process 

simultaneously with the stages of expert review. At this stage, researchers perform a test of 

the practicality of learning media prototype 1 that were tested to three high School students. 

The results of the practicality of the student response the stages of one-to-one can be seen 

in Table 3. 

 

Table 3. The Results of The Student Response The Stages of One-To-One 

No Aspects 
Total 

Score 

Max 

Score 
Percentage Description 

1 Usefullness 39 45 87% Very Practical 

2 Ease of Use 68 75 91% Very Practical 

3 Satisfaction 50 60 83% Very Practical 

Total 157 180 87% Very Practical 

 

Revision Media Learning Prototype 1 

Revisions made to the learning media prototype 1 based on the comments and 

suggestions given by educational experts and media experts on the stages of expert review 

as well as comments and suggestions given by the students on the stages of the one-to-one. 

The results of the revision of the learning media prototype 1 is called the learning media 

prototype 2. Following is one of ther revisions from the media experts, education experts 

and students on the stages of the one-to-one against the media learning prototype 1 can be 

seen in Table 4. 

 

Table 4. Revision Media Learning Prototype 1 

Before Revision After Revision 

  

4. Small Group 

At this stage, the researchers tested the prototype 2 learning media to six high school 

students. The six students were asked to try to download the application from the link which 

has been given as well as use the app, then work the evaluation questions contained in the 

application with the quiz code that has previously been given to the students. The results 

of the practicality of the student response the stages of one-to-one can be seen in Table 5. 
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Table 5. The Results of The Student Response The Stages of Small Group 

No Aspects 
Total 

Score 

Max 

Score 
Percentage Description 

1 Usefullness 80 90 89% Very Practical 

2 Ease of Use  137 150 91% Very Practical 

3 Satisfaction 102 120 85% Very Practical 

Total 319 360 89% Very Practical 

 

Revision Media Learning Prototype 2 

Revisions made to the learning media prototype 2 based on the comments and 

suggestions that have been given students on the stages of small group. The results of the 

revision of the learning media prototype 2 called the learning media prototype 3. Learning 

Media prototype 3 which will then be used for testing on the stages of the field test. As for 

the revision done this is to add examples of questions from the previous one only one 

example of matter in each material of sequences and series being three examples of matter 

in each material of sequences and series. 

5. Field Test 

Having obtained the learning media prototype 3 are valid and practical, then carried 

out the experiment at the stage of field test. This stage is the last stage in the stages of 

formative evaluation in developing a learning media with the approach of STEM material 

on sequences and series. At this stage, the prototype 3 will be tested to the subject of 

research is students of class XI IPA 4 SMA Negeri 4 Tangerang Regency which consists 

of 36 students to determine the potential effects on the response of the students of the 

developed learning media. At this stage students are given a questionnaire about the 

students ' response to learning media prototype 3 they have use. The results of the 

questionnaire responses of the students on the stages of the field test of this can be seen in 

Table 6. 

 

Table 6. The Results of The Student Response The Stages of The Field Test 

No Aspects 
Total 

Score 

Max 

Score 
Percentage Description 

1 Usefullness  466 540 86% Very Good 

2 Ease of Use  780 900 87% Very Good 

3 Satisfaction 628 720 87% Very Good 

Total 1874 2160 87% Very Good 

 

Discussion 

 

At the preliminary stage is to analyze the student that will be used, namely the 

students of class XI Upper Secondary School as a subject in research. Furthermore, 

researchers analyze the curriculum used in schools, namely curriculum 2013 revised 2017. 

Material on sequences and series there are 2 Basic Competencies of 3.6 Generalize the 

pattern number and the number in the arithmetic sequence and geometry, and 4.6 Using the 

pattern of the arithmetic sequence geometry and to present a contextual problem (including 

growth, decay, compound interest and annuity). Furthermore, researchers do the designing 

for learning media that will be developed. At the stage of designing, the researcher designed 

the layout of the media approaches to the study of STEM material on sequences and series. 

At this stage also made the questionnaire the validation of the education experts, a 

questionnaire validation media experts, questionnaires practicality of the students as well 

as questionnaire responses of students. 
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The next stage is the stage of formative evaluation which includes the stages of self 

evaluation, expert review and one-to-one, small group and field test. On the stages of the 

self evaluation, researchers conduct an assessment of the developed learning media with 

the assistance of the supervisor. Look back on the steps of the STEM on the activities of 

students who are contained in the learning media in accordance with the characteristics of 

STEM PjBL as well as the design, contents and every placement contained in the learning 

media. The supervisor also gave suggestions and comments to make improvements. From 

this stage the obtained learning media prototype 1 will be tested to the stages of expert 

review and one-to-one. 

On the stages of expert review, learning media prototype 1 was tested to the 

education experts and media experts to determine the validity of the learning media 

prototype 1. Validation is conducted by three educational experts carried out against 

aspects of the content and aspects of the language used in the learning media prototype 1. 

The overall learning media prototype 1 to get the percentage of the validity of expert 

education by 89% and are included in the category of very valid. There is also a validation 

is conducted by three media experts. Validation is conducted consists of three aspects, 

namely the presentation, the effectiveness and the graphics overall to get a percentage of 

the validity of 87% included in the category of very valid. 

At the stage of expert review in addition to providing validation, education experts 

and media experts also gave comments and suggestions for learning media prototype 1. 

Suggestions and comments given by the expert will be used as the material to revise for the 

media learning prototype 1. Learning Media prototype 1 are also tested on the stages of the 

one-to-one At this stage, test the practicality of learning media prototype 1 that were tested 

to three high School students. Overall media approaches to the study of STEM material on 

sequences and series which is developed to get a percentage of 87% with the category of 

very practical.  

 At this stage students are also asked to provide feedback in the form of comments 

and suggestions regarding the learning media prototype 1. Comments and advice given to 

students will be used as material to revise the learning media prototype 1. Furthermore, to 

see the practicality of learning media with the approach of STEM material on sequences 

and series which is developed, then the percentage of the practicality of the obtained at this 

stage will be combined with the percentage of the practicality on the stages of small group 

who will then get the average percentage of the practicality of stages of one-to-one and the 

stages of small group. Learning Media prototype 1 which have been revised in accordance 

with the suggestions and comments obtained from the stages of expert review and one-to-

one will become the learning media for prototype 2 which are then used for testing on the 

stages of small group. 

Small group is the third stage of the stage of the formative evaluation. At this stage, 

test the practicality of learning media prototype 2 tested on six high School students. 

Overall media approaches to the study of STEM material on sequences and series which is 

developed to get a percentage of 87% with the category of very practical.  

Furthermore, to see the practicality of learning media with the approach of STEM 

material on sequences and series which is developed, then the percentage of the practicality 

of the obtained at this stage will be combined with the percentage of the practicality on the 

stage of one-to-one then will get the average percentage of the practicality of stages of one-

to-one and the stages of small group.  

At this stage students are also asked to provide feedback in the form of comments 

and suggestions regarding the learning media prototype 2. Comments and suggestions from 

students will be used as material to revise the learning media prototype 2. Learning Media 

prototype 2 has been revised in accordance with the suggestions and comments obtained 
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from the stages of small group becomes learning media prototype 3 which is then used for 

testing on the stages of the field test. 

The final stage is the stages of the field test. The stages of the field test done to the 

36 students of class XI IPA 4 SMA Negeri 4 Tangerang Regency on April 14, 2020. At 

this stage will be seen the effect of potential on the response of the students. Students are 

given a link to download the app Bararet first and than  install the application Bararet on 

their smartphones. There are no obstacles for students to download and install the 

application. Once the application is installed, students try to use the application Bararet and 

given the code to do the evaluation contained in the application. The Constraints arise when 

students wish to do the evaluation, because the evaluation using the platform Quizizz there 

are some students who have the problems when logging into the Quizizz because of the 

constrained network internet slow as well as at the time of going to the platform Quizizz 

was a bit hampered. But the problems that occur do not last long and all students can 

complete the evaluation. After doing the evaluation, students are given links to the google 

form to fill in the questionnaire students ' response to the application Bararet. In the student 

questionnaire responses also contained comments regarding the application Bararet they 

have to fill. Overall, based on the results of the questionnaire responses of students towards 

learning media get a percentage of 87% and is included in the very good category. The 

results of the student questionnaire responses can be seen in Figure 2. 

 

 
Figure 2. The Results Of The Response Of The Students 

 

Learning media with the STEM approach on material of sequences and series which 

is developed named Bararet categorized very valid based on the results of testing conducted 

by the education experts and media experts, in addition students also stated that learning 

media is practical for use in learning activities and based on the comments given, students 

feel happy and love learning media Bararet in the learning activities. In addition learning 

media Bararet also has the effect of a potentially very good on the response of the students. 

The results of this study are in line with some of the research that has been done by 

Nessa, Hartono, & Hiltrimartin (2017) that produce books student-based STEM Problem-
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Based Learning a valid, practical and have the potential effects, research conducted by 

Utami, Jatmiko, & Suherman (2018) that produces the modules mathematical approach to 

Science, Technology, Engineering, and Mathematics (STEM) on the material quadrilateral 

valid, worthy and interesting, as well as research conducted by Irmita (2018) that produce 

learning modules chemical approach to STEM in the material of chemical equilibrium are 

valid and the response of the students with very good category. However, if the third study 

develop books and modules that physically, this research is to develop learning media 

shaped the application. 

The excess of the media approaches to the study of STEM material on sequences 

and series that have been developed, namely, learning media shaped the app that can be 

downloaded by students so that students can learn anywhere and anytime where it is in line 

with the understanding put forward by Simon (2004) where learning is mobile as the 

acquisition of knowledge and skills through the use of mobile technology that can be done 

anywhere and anytime, then have the availability of the music in the app which makes the 

students not feel bored while learning coupled with student activities that can be 

downloaded by students. However the media approaches to the study of STEM material on 

sequences and series that have been developed have several shortcomings, including 

applications can only be downloaded by users of the android platform course, the material 

contained in the application only the material sequences and series. 

 

 

CONCLUSION 

 

This study produce learning media with the approach of STEM material on 

sequences and series which are very valid and very practical to use in the learning activities 

of mathematics. The validity of the learning media obtained based on the results of the test 

of the education experts and test experts the media on the stages of expert review. The 

practicality of learning media obtained based on the response of the students on the stages 

of the one-to-one and small group. Learning media with the STEM approach on materials 

of sequences and series which is developed also has potential effects against the response 

of the students on the stages of the field test. So the learning media with the STEM approach 

on materials of sequences and series which is developed is feasible for use in the 

mathematics learning activity because it has met the indicators the validity of which is very 

valid, indicator of the practicality of that is very practical as well as indicators of the 

potential effects are very good. 
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