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ABSTRACT

Ihis study aims w0 determine how S spplcaton of the STEAM
approach fo science laaming in uniir high sshoul. The neearch win
condited by giving guestionnains o scenor subpect vachers ai
the unior high school kevel in Surabava, Sidoarn and several
serrourading arcas. Bawed on the mealts of the questisnnaine given
b the sowmee toacher, B showed that 725 of the STEAM approach
e brown nderstond by the scemoe ieacher, 12% siid they disd net
uniderstad the STEAM approach and the reosaining 16% ammwer sl

Scionce beacning doubttully whether they undertood the STEAM approach in
scwnnr leuning, Howsver, only about 5% of scimoe eachers whe
anderstand carry ol barming using the STEAM appraach. As
many as 8% stated the lack of supporting artiches for implementing
the STEAM approsch, Another mosalt stoted that 5% of teaschers
had  difficulty in referencing loaming ool with the STEAM
approach which had o be adapied 1o school conditions and anether
165 pewdded aining W spphy the STEAM approach 1o be applied in
lrarninyg, Basid on the resalis oblained. the largst penominge
meoded by wachers 1o help implanent scence luaming using the
STEAM approvich bs the mewd Liw lraming tooks. Therelone, STEAM-
based loarning tooks really pecd W be developed. especially for the

scwenoe teaching and bearming process.
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INTRODUCTION

Several countries have implemented science and engineering:based education which prodoces
qualificd graduates in that Beld, The application of scienoe and engincening-tased education s
considered capable 0 improve the quality of human resources to face the 21t century (OECD,
A010). Schence and enginevring skills have become common in several countries, espedally in
Asia. Science knowlindpe is acquired and devebrped based on a series of rescarch conducted by
scientists in scarch of answers o the questions “what?”, "Why?". And "how? trom the
symptoms of nature and s application in technology and daily e (Rahave ot al, 2012).
Students’ understanding of science must be built through educational bevels thus as adults, they
can make decisions nelated b vasunes bsues and salve those issaes sacntifically,

Science Jearning provides dired experience 1o dudents increasing the ability of students o
comstruct, understand, and apply the concepls that have been kamed, Trained students find
themselis with varkus concepts in a holistic, mwaningful, authentic, and applicable way for
problem=olving purposes (Taufik ¢1 al. 2012). In lie with the theory of constructivism which
states that students can build knowledge based on personal experience. The experience is based
om whal he has experionced with other poople and his envimonment.

Cualilied human resources generaled by education can be a major strength o face and
overcome problems in the 21a century. Therelore, the application of education in the 21t
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century requires a variety of skills that must be mastered by people. Thus it is hoped that
education can prepare students o master various skills thus they becomee successful ind ividuals
in life. Significant skills in the 218t century are still relevant to the four pillars of hie which
include leaming o know, learning o do. learning o be, and Jearning to live together, Each of
the four princples contains specitic skill which needs 1o be empowened in learming activithe,
such  as critical thinking  skill, problem-solving. matacognition.  communication  skill,
collaboration, innovation and creation, information literacy, and vanious other skills (Zubaidah,
2016).

To meel Mst<entury education standards and prepare foe the global warld of work,
Innovations in education can be camied out. one of which s by integrating the STEAM
approach into learning. The STEAM (Scienoe Technology Enginecring Art and Mathematics)
approach s a development of the STEM (Science Technology  Enginesring Mathematics)
approach with ihe addition of Art dements. Adding an artistic dement 1o this STEM approach
will be further ennched by several things that are comected o the art element. Arts can be
appliecd  ants  (sculpture, graphics, cralts, painting), communication mwedia  (literatare,
advertising, multimedia, olficlal media, etc ), perdomance (ilm, drama, theater, music, dance,
elc), likestyle (fashion, interior design, product design, ole.) and character (cqulture, behavior,
attitudes, etc) (Liliawati et al., 2017). Inbeggrating and implemwnting the STEAM approach in the
curriculum in Indonesia s not an easy thing It requines the creativity and skill of wachers 1o
integrate the learning process based on the cumiculum by integrating and implementing aspects
of STEAM thus the leaming outeomes con gencrale students who are ready to face the world in
the 21t contury. They are students who have the ability and peoficiency in solving evervday
problems that cannol be separated from the use of ehnology and innovation.

In line with the demand for qualified education, all aspects must be well prepared, apart
from the curniculum aspect, as well as the abilities of the educators. Prospective educators must
be well and professionally prepared 1o be able to realize students who master and be able 1o
carry out the four pillars of life according 1o the skills needed in the 21st contury, yet still, be
able to carry out and Follow the learning based on the applicable curnenlum. Educators must be
mare creative, innovative, and skilled In the fiedd of Communication and Technology).
Educators must be able to stimulate students to use the four principhes noeded in the 21st
contury. The educators must not only master and have the skills and also apply them o the
students, but they must be able to recogniee the extent of students’ ability to catch new things.
Each student leams in different ways. Therefore, educators are challengad to fid wavs to help
all students kearn effectively.

The application of learning using the STEAM (Sdence, Technology, Engineering, Arts, and
Mathematics) approach is one of the breakthroughs for education in Indonesia that secks (o
develop prople who can crmate scienee and technology based. oconomy. Theough STEAM,
students are encouragod to think comprehensively with problem-solving patierns based on five
aspecis, STEAM alms to tewch students o think aitically and have techniques or designs o
salve problems obtained based on mathematios and othwr knowledge. This learning is one of
the solutions to answer the challenges of the 2Ist century which require people to have
tchnology and information management skills, learn and innovate, have a career and global
awareness, and have character to meet the high market demand for products based on science,
technology, and art

This study aims 10 analyee the application of the STEAM approach, especlally in schence
Tearning in junios high schools. The implementation of this ressarch is expectod 1 be useful for
various circles, the schools, students, and of course the educatons. It 5 hoped that this rescarch
will be able to provide an overview of how the STEAM approach is applivd in Indonesia.
Furthermore, 11 s hopad to help to figure out what is niseded o apply the STEAM leaming
approach. The results of thes study will become the evaluation of the STEAM application in
Indionesia. especially in Sidoarjo, Surabaya, and the surrounding aross,
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The application of learming with the STEAM approach is integrated with the fiekd of science
bared on conditions in evervday life through a scientific approach that allows students to
become individuals who take the initiative, are creative, and ane innovative, Because the content
of STEAM leamning is connected acruss disciplines (Gunawan et al., 2019), STEAM can be a very
important paradigem for teaching and learming solence to be mone creative and artistic. The
STEAM approach » expevted 10 be able 1o make students foel comfortable so that they can
better undemstand the concept 1o be conveyed and apply it in their daily life and can explore
their potential in themselves. Through STEAM, participants not enly strengthen their leaming
in all of these disciplines, but through these disciplines studmis abo gt the opportunity o
cxplone and make connechions between technology, ar, engineering, science, and mathematics
(Henriksen, 2014).

RESEARCH METHOD

This research imvolved scence educator respondents from various jumior high schooks in
Sidoarjo, Surabayva. and areas around East Java, Indonesia This study used a descriptive
quantitative approach using instruments credted by the researchens through Coogle forms
which were distributed online. The data analysis used discriptive analysis, based on
questinnaites distributed to science teachers &t junior high schools kevel The questionnaire
given to the junior high school science toachers included (1) Teachers' understanding of the
STEAM approach. (7) Application of the STEAM appraxch 1o science leamning. and (3}
Hindrance in applying the STEAM approach to the implementation of science learning

RESULTS AND DISCUSSION

The questionnaire was given o junior high school science teachers in Sidoarjo, Surabaya, and
surrounding arcas. The sobjects were filled by 25 sience teachors with the !uﬂimm
presentations.

Table 1. Perventapge of jurdor high school seiemce wacher respondenits

Areas Forcentage
Sdario T
Surabaya %
Ontducr arcus 1%

Based on the results of the questionnaires that had been distributed to junior high school
science teachers, in the first indicator (1) junior high school science teachers’ understanding of
the STEAM approach. it is known that B0% of them have understood the STEAM approach,
while 11% of teachers answered that they did not understand the STEAM approach, and 9%
expressed doubts about understanding what is meant by the STEAM approach. The follow ing
is & disgram of the results of the question of whether the educators have previously known
about the STEAM appmach.

& Compeehend the STEAM Appeosch

® Uncosrpreticns) the STEAM
Approach

Figure 1. junior high school schence toachers” nesponses regarding the STEAM approach
comprehension
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The STEAM approach imsdlf is a developmient of STEM (Science, Technology, Engineering
Mathematics) approach. (Katz-Buonincontro, 2018) defines STEAM as the integration of arn
discaplines into the curriculum and learning in the areas of science, technology, engineering,
and mathematies (STEM) Art dlemients are combined in STEM as the basts for other better and
mae interesting pevds thus the outcomes o products resulting from STEAM based leaming
contain elements of art in the leaming process. The integration of artistic dements in STEAM
can provide opportunities for students to create and innovate in the form of artistic creativity
which is integrated into learning outcomes. Creativity means the imaginative thinking power of
students in realizing the products obtained from kaming in acordance with the indicators
used. Applicable indicators may include, problem linding, product effectiveness, sclentific
work, problemsolving ability through sience. experimentation. and  product  design
{Dwikowanto ot al . ND20)

STEAM products do not only contain cognitive aspects but they will contain several others
such as affective and prychomaotor aspects which can be developed in general by students in
facing the era of the industrial revolution 40 One of the subjects that can be imphementiad
based on STEAM & Sclenoe. The concept of STEAM-based evhucation emerged as o model of
how the boundaries between traditonal academic subjects can be removed thus scence,
techaology, engineering. arts. and mathematics can be structured into an integrates) curriculum
[Commar et al., 2015). Theretore, the provess of combining the existing education and STEAM
programs must be carmied out without causing any confbict (Ban ot al, 2015)

The main objective of mplementing education with an environmental scionce approach is
to develop environmental-bawsd insights (Ordon, 2007),  An approach to sclence leaming is
needed 1o train students to bring up their shills scientifically. The approach 1o leaming will
arouse curiosity and mativale students to carry out schentific process skills and e able 1o solve
problems through a scentific approach (Utami & Murti, 2018)

The result of indicator (2} the application of the STEAM approach to scienoe learning in
junior high schools is different from the aoquisition of the first indicator. Although the diagram
above states that as many as 72% of teachers understand STEAM, however, only 3% of them
have implemented the STEAM approach. This result can be seen in the following dlagrame
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lplemnented the STEAM  Uninderested o implement the Do rot [miplement the STEAM
Approach STEAM Approach Approach yel

Figure 1. Implementation of the STEAM approach in science learning

The STEM approach has been known since 2000 in the United States and then this approach
was developed by adding elements of aris. The addition of art dements 1o this approach is
expected fo be able o encourage students to foster a high simse of creativity. STEAM education
alme (o increase students’ sucoess, sell-confidenoe, and interest in sclence, facilitate miegrated
undentanding of sdence, technology, mmpgineering. ants, and mathematics, and nurture
creativity and talenis they have (Kim & Chae, 2005),

The results of the questionnaites distribanied to junior high school science teachers in
Sidoarjo, Surabava, and surrounding areas in the provinoe of East Java. Indonesia show st not
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many of them have implemented leaming using the STEAM approach. The data obtained from
the: questionnaine found that 33% of teachers have never applied learning using the STEAM
approach, from the questionmaire which was given; it does not indicate that the teachers ane <till
interested in implementing leamning using the STEAM approach. Based on the peroemtage
results, it was found that 50% of them have applied the STEAM approach to leaming, and as
many as 3 out of 35 people or a percentage of 17% are not interested in implomenting the
STEAM approach to leaming

Based on the results of the nsponses given, there are some factons causing teachers 10 be
ot inferested or less imterested when implementing STEAM-based learning It is hoped that in
its implementation. the STEAM approach will not anly give benefil to the students. STEAM is
also expected W incrosse the activeness of educaton during the learning proces. One of the
factors, is the lack of specific literacy for leaming related to the STEAM approsch since the
STEAM approach itself seems <till new. oven though it has been froquenily adapied for school
learning in other countries. The factors that make the STEAM approach less implemented can
be seen n the teachers’ response to the questionnaire given to indicator 3 megarding the
obstacks to implementing the STEAM approach in lmming The questionnaire result is
attached in Figure 3.
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Literacy (scientific artiches) Lisarming Touk Training of the STEAM
Approach Application

Figure 3. Obstic s of the application of the STEAM approach

Based on the data generated. it is known that as many as 56% of leachers need guidanee on
developing leamning tooks using the STEAM approach. 18% of them stated that the application
of the STEAM approach requires particular training in implementing STEAM-based learning,
Furthermore, about 28% of teachers peed literacy such as artichs, joumals, or books nelated to
the application of STEAM learning

The main need for wachers in implementing the STEAM-bosed approosch & leaming tooks.
then literacy and the last is the need for traming 1o apply the STEAM approach. Tools are
devices or equipment, while learning & a process or way of making peaple o kearn (Prasetyn,
W11} Permendikbud No. 65 of 2013 concerning Standard of Elementary and Junior High
School Education Process states that the preparation of leaming tools is part of leaming
planning. Leaming planning is designid in the form of a syllabus and lesson plans (RPP) which
refer to the standard of the content. Besides thal, aming planning also includes the
preparation of media and learning resources, assessmint tools, and leamning sconarios
According to Permendikbud No. 81 A of 2013 concemning the Implementabion of the General
Guidelines for Learning Curriculum, the first stage in harning according to the standard

is leaming planning which & realized by the preparation of a Learning Implementation
I:J':J.KH"}. Furthermore. it is explained that the lesson plan is a kaming plan developed in
detail fram a specific subject matter or theme that refiers to the wilabus. RPP indudes several
things, namely: (1) School data, subjects, and clsses/ semsters (2) Main Material; (3) Tioe
allocation; (4) learning oljectives, bask competency, and Indicators of competency achievement;
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{5) leaming materials; leaming methods (6) Media, tools and learning resources: (7) the steps
Tor learning activithes, and [8) Aswvessmient.

Learning tools are noeded when the teaching and learming process takes place. In applying
the STEAM approach, special developments are required that must be in accordance with the
conditions of the school and the environment the student lives in. While the midia itself (s an
infermediary or convevor of mosags from sender to secipient of messages. Media can be
humans, materials, or events that build conditions that enable students to acquine knowledge.
skills, or attitudes (Hamrund, 2013, Leaming media & a means to build communication
interactions from educatins o students that ae educational {Arsvad, 211y and channel
messages of content stimulate thoughts, feelings, attention, and abilities, thus encouraging
tesching and Jearning, The leaming media referrad o are books, ncording devices, tapes, video
camweras, video recordess, films shides (pictures), photos, pictunes, graphios. tolevision, and
computers

CONCLUSION

Based on the rescarch that has been done, it can be concluded that of the 25 teachers who filked
out the questionnaine stated thiat 72% knew and understood the STEAM approach, However, in
practice. only 5% of teachers arc able to apply this approach in scence learning. Hased on the
descriptions obtained. the teacher explains the obstacles faced In implementing the STEAM
approach in learning Some of the factors that cause it include the lack of anticks related 1o the
STEAM approach, the need for the development of STEAM-baned toods, and the lack of training
in the implementation of STEAM in schools. Based on the statemenin described, as many as 56%
stated that the need for reference devices with the STEAM approach was very much needid
Thereture, it can be concluded that there b a need for a STEAM -based learning tool o be
developed wo that it can be a reference in the application of the STEAM approach in each schisol.
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