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Abstract 

This research was a quantitative study aimed to determine the validity of STEAM-based teaching materials 

in practicing creative thinking skills of grade 8th junior high schoolxstudents. The method used test used the 

pre-experimental One-Group Pretest-Posttestxdesign. This research was conducted on VIIIA grade 

students of PJ Global Junior High School Malang on July 2019. Based on the research conducted, it was 

found that the results of the data collection were analyzed using N-gain score. The results of the posttest 

creative thinking skills test there were 75% students increased their creative thinking skills in moderate 

category and 25% students in low category based on an average N-Gainxscore of 0.31. There was an 
increase in each indicator of creative thinking skills based on the N-gain score that waas equal to 0.24 in 

the indicators of originality, 0.30 in the flexibility indicator and 0.42 in the fluency indicator. So, the 

STEAM-based teaching material was feasible to improve students' creativexthinking skills. 
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INTRODUCTION  

The 21st century demands quality human resources 

to compete in global competition. The quality of human 

resources can be improved in several ways, one of which 

is by improving the quality of education (Muhibbin, 

2007). According to Wagner (Zubaidah, 2016) the 
competencies and skills needed in this 21st century era 

are expected to have seven skills, namely; (1) 

criticalxthinking skills and problem solving; (2) 

collaboration and leadership; (3) dexterity and 

adaptability; (4) initiative and entrepreneurship; (5) able 

to communicate effectively both verbally and in writing; 

(6) skilled in finding and processing information; and (7) 

has a high curiosity and imagination. While the US-

based Partnership forx21st Century Skills (P21), 

identified the competencies needed in the 21st century, 

namely "The 4Cs" are communication, collaboration, 

criticalxthinking and creativity. 
The ability to think creatively (Putra, et al, 2016) 

allows students to create new ideas based on prior 

knowledge to solve problems with a different 

perspective. The small number of creative people in a 

country is indicated by the lack of innovation and 

creation by the community (Putra, et al, 2016). Robert 

Root-Burnstein's research, Nobel laureate of science, 

showed that most scientific experts between 1902xand 

2005 were adept at not only sciencexbut also art (Land, 

2013). 

Competency Standards and Basic Competencies in 
the curriculum are directed to provide the skills and 

expertise of young people in order to survive in the 21st 

century, one of those is creativity. Existing curriculum 

actually has supported to develop student creativity. The 

expected creativity was also accompanied by a strong 

understanding of concepts. The 2013 Curriculum 

encourages students to seek knowledge outside the 
classroom. Students are also required to ask questions 

more often than not only being asked where the 

relationship between students and teachers is no longer a 

teacher and learner but rather a study partner so that 

students can bring out their respective characteristics. 

This means that the 2013 curriculum is able to encourage 

student creativity (Iernawati, 2014). 

The survey results of several international institutions 

show that the development of education in Indonesia has 

not been satisfactory. This can be seen from the 

UNESCO report (EFA Report 2007), Indonesia's 

position in the EFA Development Index (EDI) education 
index ranking dropped from 58 to 62 from 130 countries. 

This data showed how low quality of education in 

Indonesia. Indonesian Human Development Index 

(Human Development Index) is also still ranked below 

the other Southeast Asian countries. Indonesia's HDI 

ranking in 2010 ranked 108th, while in 2011 it dropped 

to 124th rank. The level of illiteracy in Indonesia is also 

alarming, which is still around 15.5 million people or 

9.07 percent of the total population aged over 15 years. 

(State Minister of PP RI, 2007). 

According to the results of a 2015 Trends in 
International Mathematics and Science Study (TIMSS) 
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survey and the Program for International Student 

Assessment (PISA) in 2015 the quality of education in 

Indonesia is still low. The current condition of the ability 

of Indonesian students in science is ranked 62 out of 69 
countries, in mathematics it is ranked 61 out of 69 

countries and reading ability is ranked 63 out of 69 

countries. (State Minister of Education and Culture RI, 

2016) 

Based on interviews with PJ Global School Malang 

IPA teacher, subjects that are considered difficult among 

the three fields of Natural Sciences are physics. Based on 

the questionnaire distributed, it was found that only 26% 

of students in class VIIIA SMP PJ Global School had 

good levels of creative thinking skills while the other 

74% were sufficient. In addition, 11 out of 19 students 
rarely had different opinions in the discussion and 11 

students never submitted different examples about the 

material while the other 8 students were rare. Besides 

that 6 out of 19 students always tend to have high 

curiosity and 8 students often have high curiosity. 

Integration of STEAM (Science, Technology, 

Engineering, Art, Mathematics) means it is very suitable 

for current educational problems because STEAM 

cohesiveness is the integration of science and technology 

that is interpreted through engineering and art and based 

on mathematical elements. STEAM combines 

technology, engineering and mathematics to help 
students see how science works in the real world 

according to the emphasis on the SLL curriculum. 

STEAM is also suitable for increasing student creativity 

because STEAM is a vehicle for creating an environment 

that triggers creativity, as Campbell said that STEAM 

helps students find meaningful, creative and innovative 

ways to expand and connect many disciplines through 

experiment and imagination. This will help students to 

apply their learning to success in real life so that 

STEAM is qualified to increase student creativity (Goo 

and Haugh, 2015). 
STEM education was created to educate student to 

improve the quality of future youth. Student who have 

the ability to solve complex problems by using 

convergent thinking and then applying solutions that are 

in accordance with the real world use different thoughts. 

Integrating art into the STEM curriculum provides a 

pathway for making personal meaning and self-

motivation. In addition, the integration of art and science 

also produces a unique set of skills that can improve the 

quality of future youth so students can build their own 

learning through STEAM learning (Land, 2013). 

Based on the description according to the experts 
above, it can be said that SMP PJ Global School Malang 

still needs to improve students' creative thinking skills. 

In addition, the results of the questionnaire given to 

students of class VIIIA SMP PJ Global School Malang 

showed that students match the STEAM leearning 

material because the STEAM book contains a lot of new 

knowledge that they have not known yet because most 

students already have high curiosity. 

According to Rachmawati’s research, the results of 

observations in several schools found that student 

science learning outcomes tend to decrease and some of 

the factors that play the most role in this problem are the 

source books used (Rachmawati, et al, 2017). The 

student book used at PJ Global School Malang Middle 

School is the Cambridge curriculum book, Science 
Checkpoint. In the pressure material, this book does not 

contain STEAM elements only focused on solid, liquid 

and gas pressure materials, but there are no examples of 

applications in the fields of technology and engineering. 

In addition, this teaching material does not contain 

elements of art to practice students' creative thinking 

skills. This means that textbooks are needed to 

complement due to the lack of STEAM elements in the 

material of class VIII. Art elements in STEAM are very 

important because STEAM learning is expected to make 

students create science products that are useful for 
human life. 

 

METHOD 

This research is a development study using the RnD 

(Research and Development) model. STEAM-based 

teaching materials on pressure of matter material 

includes textbooks, worksheets and lesson plans. The 

target of this research is the development of teaching 

material material pressure which is a basic competency 

3.8 and tested on 20 students from class VIII SMP PJ 

Global School Malang. In this study, the type of data 

obtained is quantitative data using the pre-experimental 
One-Group Pretest-Posttest design.  

 

Table 1 Pre-experimental One-Group Pretest-Posttest 

Design 

Pretest Treatment Posttest 

O1 X O2 

 
O1 = Students’ creativity thinking skills before using 

STEAM-based teaching materials 

X  =  Treatment (learning process with STEAM-based 

teaching materials) 

O2 = Students’ creativity thinking skills after using 

STEAM-based teaching materials 

 

The research instrument used was a pre-test and post-

test. Data were collected by test methods that used pre-

test and post-test research. Pretest and posttest data were 

analyzed using the N-Gain score test. 

RESULT AND DISCUSSION 

Based on research that has been done, the score of 

creative thinking skills test using STEAM teaching 

material data is obtained on Table 1, and the 

improvement score each indicator is obtained on Table 2 
and the graph of the improvement creativity test score 

each indicator is showed on Figure 1. 

 

Table 2. Creativeithinkingiskills testiscores 

No 
Score N-

Gain 
Category 

Pretest Posttest 

1 17,5 42,5 0,30 Moderate 

2 38,75 57,5 0,31 Moderate 
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No 
Score N-

Gain 
Category 

Pretest Posttest 

3 60 76,25 0,41 Moderate 

4 42,5 70 0,48 Moderate 

5 30 41,25 0,16 Low 

6 63,75 76,25 0,34 Moderate 

7 27,5 36,25 0,12 Low 

8 22,5 30 0,10 Low 

9 23,75 31,25 0,10 Low 

10 18,75 43,75 0,31 Moderate 

11 67,5 77,5 0,31 Moderate 

12 12,5 42,5 0,34 Moderate 

13 5 48,75 0,46 Moderate 

14 13,75 40 0,30 Moderate 

15 37,5 57,5 0,32 Moderate 

16 31,25 37,5 0,09 Low 

17 31,25 60 0,42 Moderate 

18 45 66,25 0,39 Moderate 

19 13,75 43,75 0,35 Moderate 

20 45 72,5 0,50 Moderate 

 

Table 3 Percentageiof theiStudents’ CreativeiThinking 

SkillsiImprovement eachiIndicator 

As-

pect 

Pre 

(%) 

Post 

(%) 

G 

(%) 
<g> 

Cate-

gory 

Fluen-

cy 
37 63,5 26,5 0,42 

Mode

-rate 

Flexi-

bility 
24,75 49,25 24,5 0,30 

Mode

-rate 

Origi-

nality 
33,87 48,75 14,9 0,24 Low 

 

 

Figure 1 The Improvement of Students’ Creative 

Thinking Skills 

 

The teaching materials include text book, 

worksheet and lesson plan that each material contain 

STEAM aspects that is showed on Figure 2. 

 

 

 

 

 

 
 

 

 

 

 

Figure 2 Teaching Materials 

 

The effectiveness of STEAM teaching materials that 

are developed in terms of the results of students' pretest 

and posttest. Pretest was done before students do the 

learning process using STEAM teaching materials and 
posttest is done after students do the learning process 

using STEAM teaching materials that have been 

developed. Pretest and posttest were conducted to find 

out the differences in students' creative thinking skills. 

The results that have been obtained show that STEAM 

teaching material can train students' creative thinking 

skills seen from the results obtained by students having 

increased after the use of STEAM teaching materials in 

the learning process. This improvement is obtained 

through activities undertaken by students during learning 

which help students to improve their creative thinking 

skills. 
The results of the calculation of N-gain scores can be 

divided into three types of categories, namely low, 

medium and high (Hake, 1999). Based on Table 1 shows 

that there are 75% of students got increase in moderate 

category and another 25% in low category. This is 

because to obtain maximum results, continuous learning 

is needed. This is in line with Gelder's study which says 

that to become an expert in a particular field requires a 

lot of practice (Gelder, 2005). 

As already stated, there are 3 dimensions of the 

attitude of creative thinking that must be achieved by 
someone to be said to be creative is the ability to think 

fluently, the ability to think flexibly, and the ability to 

think originally. Based on the results obtained, the 

lowest results are in the ability of original thinking. This 

is in accordance with the results of Siswono's research 

that the level of creative thinking emphasizes divergent 

thinking in the highest order is originality and flexibility 

and then fluency. Originality is first place because it has 

the main characteristic in assessing creative thinking 

products that must be different from before (Siswono, 

2017). 

The highest increase lies in the ability to think 
fluently. At first students were still not confident in 

expressing their ideas but after experiencing STEAM-

based learning students began to dare to write down their 

ideas. The overall N-Gain score can show that the 

STEAM-based teaching material on the material 

pressure can train the creative thinking skills of grade 8th 

students of junior high school. This is in accordance with 

Istikhomah’s research which is obtained the results of N-

gain values that increase with the medium category after 

the STEM-based learning (Istikhomah, 2017). Yunianta  

said that the small number of people who think 
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creatively is characterized by the lack of innovation and 

creation by the community (Putra, et al, 2016). In 

addition, Robert Root-Burnstein's research, Nobel 

laureate of science, showed that most scientific geniuses 
between 1902 and 2005 were adept at not only science 

but also art (Land, 2013). Thus, students' creative 

thinking skills must continue to be trained. 

The increase in N-gain scores on the creative 

thinking skills tests that have been carried out is affected 

by students' responses to learning using this STEAM-

based learning material as previously mentioned that the 

average results of student responses to teaching materials 

amounted to 91.67% which is appropriate with Clara and 

friends’ research obtained an average student response 

questionnaire of 92.85% with very high category for 
STEM-based LKPD can improve students' creative 

thinking skills with an N-gain score of 0.71 with a high 

category (Clara et al, 2018). There are several factors 

that influence creative thinking skills, namely: (1) time, 

(2) opportunities, (3) encouragement, (4) means, (5) 

stimulating environment, (6) educator attitudes, ( 7) 

giving a lot of knowledge (Tim Pustaka Familia, 2015). 

Examples of aspects in the questionnaire responses that 

were shared were (1) the learning activities that I 

participated in were interesting and fun, (2) I was 

enthusiastic in participating in the learning process, (3) 

the use of STEAM teaching materials made me more 
active through average learning activities the average 

score was 93.33 with a very feasible category, from these 

examples it appears that students get encouragement to 

find out more about the material being taught which can 

improve students' creative thinking skills. 

In addition to the positive student responses, the 

increased N-gain scores on the tests of creative thinking 

skills that have been carried out are influenced by the 

influence of the teacher's activities in conveying learning 

using STEAM-based teaching materials. The 

implementation of learning as previously analyzed is 
always getting a score in each of the opening, core and 

closing activities above 87.5 which means it is included 

in the very feasible category. This is consistent with 

Istikhomah's research that the STEM-based learning that 

he has done was carried out with an average percentage 

of teacher activity implementation of 0.90 for all three 

meetings with very good categories able to increase the 

value of N-gain on students' creative thinking skills tests 

(Istikhomah, 2017). There are several factors that 

influence creative thinking skills, namely: (1) time, (2) 

opportunities, (3) encouragement, (4) means, (5) 

stimulating environment, (6) educator attitudes, (7) 
giving a lot of knowledge (Tim Pustaka Familia, 2015). 

There are aspects of increasing creative thinking skills in 

teacher activities that have been carried out namely 

encouraging students to be able to imagine new ideas 

(originality), encouraging students to be able to look for 

other alternatives (flexibility), and encouraging students 

to be able to explain and do assignments smoothly 

(fluency) with an average score of 3.85 which is 

classified as a very feasible category. This teacher 

activity means it is a stimulating environment so that it 

can enhance students' creative thinking skills. 

The effectiveness of teaching materials is certainly 

also supported by the validity of STEAM teaching 

materials that have been validated by 3 validators. This 

STEAM teaching material has been validated according 
to the analysis that has been written namely this teaching 

material gets an average score of 92.16 with a very 

feasible category for STEAM textbooks, while students 

worksheets get an average score of 93.92 with very 

feasible category and lesson plans get an average score 

of 86.98 also with a very feasible category. This is 

consistent with the research of Almuharomah who 

developed the STEM physics module integrated with 

local wisdom "drum" has been validated with a very 

feasible category capable of increasing students' creative 

thinking skills with an N-gain score of 0.92 in the high 
category (Almuharomah et al, 2019). There are several 

factors that influence creative thinking skills, namely: (1) 

time, (2) opportunities, (3) encouragement, (4) means, 

(5) stimulating environment, (6) educator attitudes, (7) 

giving a lot of knowledge (Tim Pustaka Familia, 2015). 

The media used during this learning are STEAM-based 

teaching materials. In accordance with the factors that 

influence creative thinking, the means can improve 

creative thinking skills because this STEAM teaching 

material has been validated and obtained an average 

score of 91.02 with a very feasible category so that this 

triggers an increase in students' creative thinking skills. 
 

CONCLUSION AND SUGGESTION 

Conclusion 

STEAM-based teaching material was declared 

appropriate to train creative thinking skills with 75% of 

students increase their creativity skills in moderate 

category and 25% of students in low category based on 

the N-Gain score. There is an increase in each indicator 

of creative thinking skills based on an N-gain score of 

0.24 in the originality indicator, 0.30 in the flexibility 

indicator and 0.42 in the fluency indicator. 

 

Suggestion 

1. For Schools, it should start implementing STEAM-

based learning, not only learning in general which 

tends to be teacher-center. 

2. For teachers, students should hold project 

assignments more often for students. Not only 

practicum activities but also produce products that 

can be more useful. 

3. For students, they should be more confident with 

the results of their group work, so they can train 

their creative thinking 

4. For further research, it is necessary to conduct 

research into the development of STEAM-based 

teaching materials for other materials, bearing in 

mind that students' responses to these teaching 

materials are good. 



PENSA E-JURNAL : PENDIDIKAN SAINS | Volume 7 Nomor 3 Tahun 2019 

K. Sakinah, W. Widodo - Efectiveness of STEAM-based... 

342 

 

e-ISSN: 2252-7710                                                                                                                     

REFERENCES 

Almuharomah, F. A., Mayasari, T., Kurniadi, E. (2019). 

Pengembangan Modul Fisika STEM Terintegrasi 
Kearifan Lokal “Beduk” untuk Meningkatkan 

Kemampuan Berpikir Kreatif Siswa SMP. Madiun: 

Berkata Ilmiah Pendidikan Fisika. Vol.7 No.1 

Clara, A., Abdurrahman, Sesunan, F. (2018). 

PengembanganiLKPD berbasis STEM untuk 

Menumbuhkan Keterampilan Berpikir Kreatif 

Siswa. Lampung: FKIP Universitas Lampung. 

Gelder, T. V. (2005). Teaching Critical Thinking: Some 

Lessons from Cognitive Science. College teaching. 

Vol. 53, No.  1. 2005. 41-46. 

Goo, J. and Haugh, A. (2015). Real, Relevant and 

Rigorous STEAM Integration. Retrieved from 
STEM California: 

https://www.stemcalifornia.org/cms/lib. 

Hake, R. R. (1999). Analyzing change/gain score. 

Retrieved from Physics Indiana Edu: 

http://www.physics.indiana.edu/analyzingchange-

gain.pdf 

Iernawati, D. (2014).iPentingnya Kurikulumi2013 

MeningkatkaniKreativitas. Retrieved from 

Kompasiana: 

https://www.kompasiana.com/dhesiesivaldes/54f3

8e837455137d2b6c7a1d/pentingnya-kurikulum-
2013-dalam-meningkatkan-kreativitas-siswa.  

Istikhomah. (2017). Pengaruh Pembelajaran Berbasis 

Science, Technology, Engineeringiand 

Mathematicsi(STEM) terhadap Kemampuan 

Berpikir Kreatif Peserta Didik KelasiX SMA 

Perintis 2 Bandar Lampung PadaiMateri Kalor. 

Skripsi dipublikasikan. Universitas Islam Negeri 

Raden Intan Lampung. 

Land, M. H. (2013). Full STEAM Ahead: The Benefits 

ofiIntegratingiThe Arts Into STEM. Baltimore: 

ComplexiAdaptive Systems, Publication 3 

Conference by Missouri University of Scienceiand 
Technology. Vol.20, 547-552. 

Ministry of PP RI. (2007). RencanaiAksi Nasional 

Pemberantasan ButaiAksara Perempuan 2007-

2011. Kementerian Pemberdayaan Perempuan 

Republik Indonesia: Jakarta. 
Muhibbin, S. (2007). Psikologi Pendidikanidengan 

PendekataniBaru. Bandung: PT Remaja 

Rosdakarya. 

Putra, R. D., Rinanto, Y., Dwiasti, S., Irfa’i, I. (2016). 

PeningkataniKemampuan Berpikir KreatifiSiswa 

melalui Model PembelajaraniInkuiri 

Terbimbingipada Siswa KelasiXI MIA 1 SMA 

Negeri Colomadu KaranganyariTahun Pelajaran 

2016/2016. Surakarta: Proceeding Biology 

Education Conference. Vol. 13 (1), 330-334. 

Rachmawati, F., Kirana, T.iWidodo, W. (2017). 
BukuiAjar InteractiveiBook untuk Meningkatkan 

Kemampuan Berpikir Kreatif Siswa 

SekolahiDasar. Surabaya: Jurnal Penelitian 

Pendidikan IPA. Vol.2 No.1 

Riduwan. (2012). Skala PengukuraniVariabel-variabel 

Penelitian.iBandung : Alfabeta 

Siswono, T. Y. E. (2007). Upaya Meningkatkan 

Kemampuan Berpikir KreatifiSiswa melaluii 

Pengajuan Masalah. Jurnal Terakreditasi 

“JurnaliPendidikaniMatematika dan Sains”.FMIPA 

UniversitasiNegeri Yogyakarta. Juni 2005. 

State Minister of Education and Culture RI. (2016). 
Peringkat dan Capaian PISA Indonesia. Retrieved 

from Kemdikbud: 

http://www,kemdikbud.go.id/main/blog. 

Tim Pustaka Familia. (2015). Warna-WarniiKecerdasan 

Anak daniPendampingnya. Jakarta: Penerbit 

Kanisius 

Unesco. (2007). EFA Global Monitoring Report 

Education for All. Retrieved from Unesco: 

http://www.unesco.org. 

Zubaidah, S. (2016). KeterampilaniAbadake-21: 

KeterampilaniyangiDiajarkanimelalui 
Pembelajaran. Malang: JurnaliPendidikan 

Universitas Negeri Malang 

 


