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Abstract

STEM-based learning is a learning approach that integrates science, technology, engineer-
ing, and mathematics in a lesson so that students have critical thinking skills, and they can
solve problems creatively, and consequently, students will have a selling point in the labor
market. This study aims to determine the senior high school teachers’ perception of the
application of STEM-based learning. This study is descriptive qualitative research that de-
scribes the facts and circumstances about the senior high school teachers’ perception of
the application of STEM-based learning. The subjects of this study were senior high school
mathematics teachers in Serang City and Serang District. The research instrument was an
open questionnaire consisting of 21 questions. After being given an open questionnaire,
observations and interviews were conducted. Based on the results of the analysis of the
open questionnaire given, it is known that senior high school mathematics teachers still
lack information about STEM-based learning. Not all teachers know about STEM-based
learning, in fact there are some teachers who have just heard the term. Therefore, sociali-
zation and training are needed so that all teachers have a good understanding of STEM-
based learning.

Abstrak

Pembelajaran berbasis STEM merupakan suatu pendekatan pembelajaran yang menginte-
grasikan sains, teknologi, rekayasa, dan matematika dalam suatu pembelajaran yang ber-
tujuan agar siswa memiliki keterampilan berpikir kritis dan dapat memecahkan masalah
secara kreatif, sehingga mereka memiliki nilai jual di pasar tenaga kerja. Penelitian ini ber-
tujuan untuk mengetahui persepsi guru matematika SMA mengenai penerapan pembelajaran
berbasis STEM. Penelitian ini merupakan penelitian deskriptif kualitatif yang menggam-
barkan fakta dan keadaan sebenarnya tentang persepsi guru matematika SMA mengenai
penerapan pembelajaran berbasis STEM. Subjek penelitian ini adalah guru mata pelajaran
matematika SMA di Kota Serang dan Kabupaten Serang. Instrumen penelitian berupa angket
terbuka yang terdiri dari 21 pertanyaan. Setelah diberikan angket terbuka kemudian dil-
akukan observasi serta wawancara. Berdasarkan hasil analisis terhadap angket terbuka yang
diberikan, diketahui bahwa guru matematika SMA masih kekurangaan informasi mengenai
pembelajaran berbasis STEM. Tidak semua guru mengetahui tentang pembelajaran berbasis
STEM, bahkan masih ada guru yang baru mendengar istilah tersebut. Oleh karena itu, diper-
lukan sosialisasi dan pelatihan agar seluruh guru memiliki pemahaman yang baik mengenai
pembelajaran berbasis STEM.
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INTRODUCTION

In 1957 Soviet Union, launch the Sputnik,
the incident made United States develop
a curriculum to ensure sustainability as
global leader. More than 5o years later,
there are impulses to improve science,
technology, engineering, and mathemat-
ics to produce individuals who are experts
in these fields. On this basis, the term
STEM (Science, Technology, Engineering
and Mathematics) was first introduced by
the NSF (National Science Foundation) in
1990 (Sanders, 2009). STEM aims to make
students have critical thinking skills so
that they can solve problems creatively
and in the end the students will have a
selling point in the labor market (Hom,
2014). STEM is used to prepare students
and the workforce in the 21st century, to
keep the economy healthy and to main-
tain the competitiveness of a country
(Barakos et al, 2012).

The term of STEM has attracted at-
tention from various groups at the begin-
ning of its appearance. STEM has differ-
ent meanings for different people
(Basham, 2010; Hom, 2014). Botanical sci-
entists think that eventually educators re-
alize the importance of plants. Technolo-
gists are also excited about the emer-
gence of the term STEM because they
think it refers to a part of a watch
(Suwarma et al., 2015).

STEM hasreceived increasing atten-
tion during the last few decades, espe-
cially for the purpose of improving the
quality of curriculum and learning (M. A.
Honey et al., 2014). In a true sense, STEM
is an acronym for Science, Technology,
Engineering, and mathematics. STEM is
promoted in many countries to prepare
their citizens for modern and new life.
STEM-based learning is expected to solve
the problem of low scores on international
assessments such as PISA and TIMMS
(Pimthong & Williams, 2018). STEM are
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believed to be important elements in 21st
century programs (Ceylan & Ozdilek,
2015) which play an important role in ad-
vances in technology, medicine, agricul-
ture, national security, economics and
seek answers to many questions in in life.

STEM academic programs have vi-
sions to is to development and research of
the workforce to meet the needs of local
and regional industry, national security,
and efforts to be competitive in the global
market (Egarievwe, 2015). STEM gradu-
ates will have the skills to find solutions of
problems that related to life, each STEM
graduate will have global competitiveness
(Suryana et al., 2018).

STEM represents a symbiotic rela-
tionship that exists between four fields
(Basham & Marino, 2013), which refers to
teaching and learning, of course in the
fields of science, technology, engineering,
and mathematics which includes activities
at all levels of education from pre-school
to post-doctoral, both formal and infor-
mal (Gonzales & Kuenzi, 2012). Kurup et
al., (2019) also revealed that STEM educa-
tion needs to start from basic education,
in which teachers have an important role
in carrying out an integrated approach.
Science and Mathematics are considered
to be at the forefront of STEM education
(Hom, 2014), but engineering and tech-
nology aspects are also important.

It is inconceivable if a life without
engineering and technology. These two
aspects are not only based on solutions
but emphasize the process and solution
design. In this way, students can discover
science and math in an easier way and
adopt critical thinking skills that can be
used in work and in education too. Stu-
dents can use engineering to discover, ex-
plore, and solve problems. Meanwhile,
technology, which is a part of STEM, can
make it easier to understand something.
Technology helps students apply what
they get from the learning process using
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computers and practice with professional
applications such as CAM, CAD, and other
applications and software (Ceylan &
Ozdilek, 2015).

One of the hallmarks of the STEM
class is its emphasis on design and prob-
lem solving. Problems arise in the STEM
class, then students carry out research
and investigation projects, which require
them to use technology to collect and an-
alyze data, design, test, find solutions and
then publish the results (Groome, 2007).
Students must complete low-level cogni-
tive tasks (for example remembering
facts) and gain a basic understanding of
the content so that it allows students to
acquire higher order thinking skills
(Basham & Marino, 2013).

STEM is not a specific discipline so
all teachers can participate in the planning
and implementation. Teachers can dis-
cuss ideas about the content and how
transdisciplinary approaches can be used
to improve student understanding. To
make this instruction authentic, teachers
must work as a team not individually
(Basham et al., 2010). Currently, learning
thatis carried out in schools when discuss-
ing STEM subjects is still separate, even
though teaching STEM subjects that are
connected to each other make STEM sub-
jects more relevant to students and even
teachers themselves, because it can in-
crease interst, student persistence, moti-
vation, and achievement (M. Honey et al,,
2014).

Currently STEM education is not
well understood by teachers. They do not
understand the concept of STEM and can-
not describe the meaning of STEM itself
(Brown et al., 2011). Many teachers do not
yet realize that STEM is more than a new
name for teaching science and mathe-
matics. They also do not understand that
this is more than just the use of technol-
ogy and engineering into the standard
curriculum of science and mathematics

(Lantz, 2009). In addition, teachers in the
STEM field still lack information about the
STEM approach and the integrative bene-
fits of the STEM approach (Becker & Park,
2011). Even when the definition of STEM
education is understood, implementation
can be very different and focus on differ-
ent goals from one teacher to another
teachers. This implies that there is not
only aneed forincreased awareness of the
definition, but also how STEM education
will be implemented. Without that step, it
is possible that each person may have dif-
ferent ideas about STEM and its applica-
tion (Brown et al., 2011).

In Indonesia, the application of
STEM-based learning is not yet popular.
Basically, the government has made a
learning concept that integrates several
subjects that we often hear about the-
matic lessons that are implicitly like
STEM-based learning (but sometimes the
concept is not clear so that the implemen-
tation in the field by teachers will also dif-
fer between teachers in one school and
the other school. Currently, the teaching
materials used by teachers are uniform
because they come from books provided
by the government that refer to the 2013
curriculum, but the textbooks compiled
by the government have not led to STEM-
based learning (Hasanah, Wirawati, &
Sari, 2020).

Therefore, policy makersin the edu-
cation sector should make a clear concept
of STEM education in the context of de-
veloping instructional material and its im-
plementation in teaching practice (Kurup
et al., 2019). The government and schools
should consider the development of
STEM education programs including mat-
ters relating to which methods and ap-
proaches are most effective for use in
STEM education (Barakos et al, 2012).
Based on this, an analysis is needed re-
garding teachers' perceptions of the appli-
cation of STEM-based learning.



According to Robbins (2003) per-
ception is a process carried out by individ-
vals in interpreting the impressions ob-
tained through their senses then giving
meaning, Perception is a psychological re-
sponse to stimuli that arise from outside
that are captured by the senses of each in-
dividual (Suhita, 2017).

Everyone will provide a different
perception of the environment. This dif-
ference arises due to various factors such
as attitudes, interests, expectations, mo-
tives, experiences, time and so on (Tias,
2012). Therefore, before implementing a
learning process, exploration and identifi-
cation of teacher perceptions is needed
(Dopo & lIsmaniati, 2016). Researchers
distributed open questionnaires to high
school mathematics subject teachers in
Serang City and Serang District. After col-
lecting the data, researchers analyzed it
to determine the extent to which teachers
knew about STEM-based learning, their
response to the application of STEM-
based learning, and what teachers need to
implement STEM-based learning in the
classroom.

STEM-based learning aims for stu-
dents to have critical thinking skills and be
able to solve problems creatively, so that
they have a selling point in the labor mar-
ket. For this reason, teachers need to un-
derstand the correct application of STEM-
based learning so that these goals can be
achieved properly. Teachers who under-
stand the application of STEM-based
learning can help students to understand
and know the principles, practices, and
processes of producing a product or out-
put, which is not only understood theoret-
ically, but also useful in everyday life.

METHOD
This study is descriptive qualitative re-

search that describes the facts and cir-
cumstances about senior high school
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mathematics teachers' perceptions of the
application of STEM-based learning. The
subjects of this study were senior high
school mathematics teachers in Serang
City and Serang District.

The research instrument was an
open questionnaire consisting of 21 ques-
tions aimed at knowing (1) the definition
of STEM based on the views of each
teacher; (2) whether STEM has been im-
plemented in the place where the teacher
teaches; (3) Background on the applica-
tion of STEM; (4) STEM suitability in the
environment and student conditions; ()
the suitability of STEM with the applicable
curriculum of the school; (6) the im-
portance of applying STEM in mathemat-
ics learning; (7) preparations that must be
made before implementing STEM; (8)
how many teachers have implemented
STEM,; (9) linkage of STEM with other les-
sons; (10) the use of technology in the
learning process; (11) available facilities
and infrastructure to support learning;
(12) STEM-based learning lesson plans;
(13) Student responses to STEM-based
learning; and (14) the teacher's opinion is
that there is a need for training on STEM
education for mathematics teachers. The
questionnaire was filled out by 10 teach-
ers from several different schools.

In addition to the questionnaire, the
researcher also made expert validation
sheet which was used to determine level
validity of the questionnaire used in col-
lecting data and an interview sheet to ob-
tain more accurate and detailed answers
to the answers that respondents gave in
the questionnaire.

This study uses the triangulation
method to meet the validity of the data,
namely by comparing the data from open
questionnaires, observations, and inter-
views. Data analysis techniques are car-
ried out by collecting data, reducing, pre-
senting data, and drawing conclusions.
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RESULT AND DICUSSION
Result

Data was collected through an open
questionnaire given to high school
mathematics and science teachers in
Serang City and Serang District. From the
21 questions given, the researcher chose
10 questions that were most related to the
research topic being discussed. the
discussion of the teacher's answers from
the 10 questions given are as follows:

Question 1:

What do you know about STEM-based learning?
STEM (science, Textwolo%i | Tugivering Aon {
Matnewiatik ) werupawkan Salak Savu ymdekaw\‘
Yewbdayaran oy Wekpygabungkon ancare Wy |
fevaccoivan alam | Keknologr , SewniW avau meoin |
han viatemokix -

STEM (Science, Technology, Engineering, and
Mathematics) is a learning approach that inte-
grates science, technology, engineering, and
mathematics.

Figure 1. First teacher answer

Beﬂ“m Joeinah mendergar "““l""”j JTEM

I've never heard about STEM.
Figure 2. Second teacher answer

Analysis of the answers given by the
teachers based on question number 1.

Not all teachers know about STEM-based
learning. In fact, there are some teachers
who have just heard the term from re-
searchers. Based on the results of inter-
views conducted, itis known that teachers
who know about STEM-based learning
are teachers who have attended In House
Training (IHT) which was held at SMAN 1
Ciomas which was attended by 7 schools
including SMAN 1 Pabuaran, SMAN 1 Pa-
darincang, SMA Bina Mahmud, SMA 1
Baros. The speaker comes from SMAN 4
Bandung City. However, some schools
have not received any training on STEM-

based learning, so the termis still unfamil-
iar. Teachers who have not received train-
ing on STEM-based learning expect so-
cialization and training about how to ap-
ply STEM in the learning process.

Question 2:
Have you implemented STEM-based learning in your
classes?

| Sudah pecuan | kexiwa €0 wja Yisa /
Mewungumkan unku ke Msecogeun  STEM
Yes, | have. | implement it when the basic
competencies of the subject allow for STEM-

based learning applications.
Figure 3. First teacher answer

Belum d ”e«hﬁ'la kan

I haven't applied STEM-based learning in my class.
Figure 4. Second teacher answer

Analysis of the answers given by the
teachers question number 2.

Most of the teachers answer that they
have notimplemented STEM-based learn-
ing in their classes. Some teachers answer
and claim they implemented STEM when
basic competencies of the subject allow
the application of STEM-based learning,
but they cannot describe what basic com-
petencies can STEM-based learning be ap-
plied to. Some of them said that they have
implemented STEM-based learning in
their classes by using Microsoft PowerPoint
as technology to explain three-dimen-
sional material.

Question 3:
What are your reasons for applying STEM-based
learning in your classes?

Dengan adanges Pendidliken  (TEM 1hi - Japat
meratih  Siswet Aatom menerapkan
ngefahuannva untuk mem buat dosain

So bagei bentuk fbmca‘mn masajah ferkail
lingkungan dengan  memanfaatkan Hetnolegs

The application of STEM-based learning can train
students how to apply their knowledge to make
designs in order to solve problems using
technology.

Figure 5. First teacher answer



|
I Relum dllfera]alcan

| haven't applied STEM-based learning in my class.
Figure 6. Second teacher answer

Analysis of the answers given by the
teachers question number 3.

Teachers who have not implemented
STEM in their classes cannot provide ex-
planations because they have neverimple-
mented it. Only few teachers can give rea-
sons why they implement STEM-based
learning in their classes. A teacher ex-
plained that the application of STEM-
based learning can train students how to
apply their knowledge, to make designs to
solve problems using technology. In addi-
tion, some others said that the application
of STEM-based learning can improve stu-
dents' and teachers' ability to utilize tech-
nology, which it is a part of STEM-based
learning.

Question 4:
Do you think the application of STEM-based learning
is suitable for your classes?

Coco% , Karenp wmclokin UT pesector 4idog

Yes, because STEM-based learning can train
students’ 4C abilities.
Figure 7. First teacher answer

; Bdum dite ra]olccm

| haven't applied STEM-based learning in my class.
Figure 8. Second teacher answer

Analysis of the answers given by the
teachers question number 4.

Teachers who have not implemented
STEM-based learning cannot provide in-
formation on whether it is suitable to be
applied or not, because they do not under-
stand well what STEM-based learning is
and whether it will suit the conditions of
the students in their school. Meanwhile,
teachers who have received training re-
lated to the application of STEM-based
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learning, especially in mathematics, gave
the opinion that STEM is suitable to be ap-
plied because it can train 4C students in-
cluding (2) Critical thinking, which is an
ability to understand complex problems
and then the problem can be solved by
connecting information , knowledge, and
experience already owned; (2) Communi-
cation is an activity of transferring infor-
mation both orally and in writing through
a medium so that it can be well received
and understood by the recipient of the
message; (3) Collaboration is the ability to
work together in completing the tasks and
problems presented; (4) Creativity is the
ability to think that is able to look at a
problem from various different perspec-
tives so that the mind will be more open
and can easily solve the problems at hand.

Question 5:
Could you explain the importance of the application
of STEM-based learning in Mathematics?

uny ik W\emmqmrxr\kroﬁxr\ \Ae;mmmpvmm V(O\(]\QM
50\Wmy Warewmabis Gowa, Kevhamypuon  fema -
Waman \Kowsep Apn CRPCCSenEas) Make Maxig
G\oWa -

To improve students' problem-solving skills,
understanding of concepts, and representational

ability in mathematics.
Figure 9. First teacher answer

Belum  Fau ecli belum bua mzngclnjkan

I don't know yet, so | could not explain.
Figure 10. Second teacher answer

Analysis of the answers given by the
teachers question number 5.

Most of the teachers do not understand
why STEM-based learning is important to
implement. This is very reasonable be-
cause, how can we understand the im-
portance of STEM-based learning if the
definition itself is not known by the teach-
ers. However, there are teachers who
think that STEM-based learning is im-
portant to be applied to mathematics
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because learning mathematics with STEM
can improve problem solving abilities, the
ability to understand concepts and mathe-
matical representations.

Question 6:
What should you do to implement STEM-based
learning in mathematics?

Ve WA\ vung Marus Nigessiapkm -
- '«c(;\a\mw G SWa
- A Aan een

i" MGG K0 vjany Wsu A\o)\,\vmwpn STe™
[-- B0 Vervasis stem

Many things that should be prepared:
- Students’ readiness
- Tools and Materials
- Analysis of basic competencies that suitable for
the application of STEM-based learning

- Lesson Plan of STEM-based learning
Figure 11. First teacher answer

Belum  Fau i belum bua mzngc/mka;.

[ don't know yet, so | could not explain.
Figure 12. Second teacher answer.

Analysis of the answers given by the
teachers question number 6.

According to the teachers, many things
must be prepared before implementing
STEM in mathematics learning, including
the following: (1) Students’ readiness,
namely introducing students to what
STEM is and explaining the benefits of im-
plementing STEM-based learning in math-
ematics; (2) The tools and materials used
in the learning process; (3) Analysis of
basic competencies that suitable for the
application of STEM-based learning; (4)
Basic knowledge of science material which
will be integrated with mathematics; (5)
STEM-based.

Question 7:
In your opinion, are there any mathematics learning
materials related to science lessons?

#do, Bio\og |, vawin | Fiswn,

KO\(QV\O\ V(‘ﬁ)amm ’V(\ﬁ)ﬂ(ﬁy\ Xecselowt $;\\w:o
Verkmyan

Yes, there are, such as biology, chemistry, and
physics. Those lessons are related to each other.
Figure 13. First teacher answer

Ado
fervioma Ptk don i

Yes, there are, especially physics and chemistry.
Figure 14. Second teacher answer.

Analysis of the answers given by the
teachers question number 7.

Based on the analysis carried out on the
answers given, it was found that the teach-
ers cannot explain what material had to do
with science lessons. The answer given by
the teacher is not about the material but
only states that biology, chemistry, phys-
ics are related to mathematics so that
teachers need basic competency analysis
to find out what subjects in mathematics
can be applied STEM-based learning.

Question 8:
How do you use certain technologies in the learning
process?

W\(W\M“f-wc«n \LCO |, Vg0 me\r)wm , AN,

| use LCD monitor, learning videos, and others.
Figure 15. First teacher answer

Poronggan  untuke (t Gola,

" hemun fon
P’J’k ¢ mogih Dprang

I rarely use technology in my class.
Figure 16. Second teacher answer

Analysis of the answers given by the
teachers question number 8.

Based on the results of the analysis of the
teacher's answers, it was found that not all
teachers used technology as a means of
assisting the learning process. According
to the results of interviews conducted, the
intention and urge to use certain technol-
ogies in explaining mathematics material
already exists, but in practice it is still diffi-
cult to do. Some teachers who claim to



have used technology carry out learning
by giving assignments to students on a
certain subject, then students are given as-
signments to present these assignments
assisted with power points. The use of cer-
tain mathematical applications such as ge-
ogebra or sketchpad has not been applied
because the teacher himself has not mas-
tered the use of these mathematical appli-
cations.

Question 9:
How do students respond to STEM-based learning in
mathematics?

Sangat  antudias, Kar(;r;a dengon Pgnfﬂg&ﬁa\
STEM I Sicwa menyukai perajaran 1
Yong i’aﬂihga Jianggap Sufit, {efap; Jengan ‘
Manga Fen&idi('an STEM I Seakan - akan
Merekar punga Sofufi )iV Hu w:gladapf
Petdoran _ flatematita yang Sangar mapyerargkor:
The students are very enthusiastic about STEM-
based learning. They become fond of math, which
they previously thought was difficult. STEM-based
learning makes the students feel they have the
right solution and solve math problems with
enjoyment.
Figure 17. First teacher answer

SeViegian Vesar swwa Vi mmik ;

Puxa V(ot,e(,vx‘/)ox/
Yikan WMzceka  \doln Senmy) A\’ccm\zwwu STEM
Kacewn Wenurny Mereke, depppan STEM  JuSteu

WMewudahcon  Wecckn Jdam wWemabhams

Vd\r)nrrw .

Most students can follow the learning process and
feel more fun. According to them, STEM-based
learning makes it easier for them to understand

the lesson.
Figure 18. Second teacher answer.

Analysis of the answers given by the
teachers question number 9.

Teachers who have already implemented
STEM-based learning explained that most
students were able to follow the learning
process well even after the implementa-
tion of STEM-based learning, many stu-
dents liked learning mathematics, where
learning mathematics was easier to
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understand as if they found accurate tricks
to deal with difficult math lessons. At first
it was difficult to understand and learn.

Question 10:
In your opinion, do math teachers need training and
socialization on STEM-based learning?

5‘*“0!& \h(\M, Karena Velum Sevava AUy
{anawm Yenrangy STEM.

It is very needed because many teachers do not
understand STEM-based learning.
Figure 19. First teacher answer

pete cekali  adanyn Pulahhah‘

It is very needed.
Figure 20. Second teacher answer.

Analysis of the answers given by the
teachers question number 1o0.

All teachers who were given an open ques-
tionnaire and interviewed said that it is
necessary to hold training and socializa-
tion about STEM-based learning because
not all understand about STEM-based
learning, even there are still many teach-
ers who do not know at all about STEM-
based learning.

Discussion

Based on the answers collected through
open questionnaires, some information is
known including: (1) There are still many
teachers who have never heard of the
term STEM (as revealed by teacher 2 for
question 1), to obtain further information,
the researchers conducted interviews to
confirm why many teachers still don't
know the term STEM. The teacher ex-
plained that until now there had been no
socialization regarding STEM-based
learning, the last socialization that teach-
ers got was only about the 2013 curricu-
lum. There were also teachers who said
that it was possible that socialization
about STEM-based learning had been
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obtained by one of the teachers where he
taught, but usually Those who attended
the socialization were only teacher repre-
sentatives and the results had not been
conveyed to other teachers so that the in-
formation was not yet known by all teach-
ers. STEM-based learning that was felt
was foreign and something new was not
only revealed by teachers in the Serang
City and Serang District of Banten Prov-
ince, because this was also felt by teachers
in other areas. |zzati et al., (2019) revealed
that although STEM is in line and fits the
2013 curriculum, there are still many
teachers and students of the teaching and
education faculties in Riau Islands Prov-
ince who admit that STEM is still some-
what foreign. So that it requires attention
from the government to introduce STEM
as an innovation in learning.

(2) The application of STEM-based
learning has certainly not been applied in
places where teachers do not know and
understand about STEM-based learning
while for teachers who have received so-
cialization about STEM-based learning,
they have tried to apply it in classroom
learning. When researchers confirm what
learning is like and whether there is coor-
dination with other lesson teachers. The
teachers replied that they were imple-
menting STEM-based learning by making
teaching materials on Microsoft Power-
Points and then showing them to the stu-
dents. The teacher considers that STEM-
based learning is sufficient to do by add-
ing technological aspects to the learning
carried out because this aspect is one of
the elements in STEM-based learning.
Teachers' assumptions regarding STEM-
based learning that simply adding techno-
logical aspects to learning are wrong and
many of these mistakes are still made by
teachers who feel they have implemented
STEM-based learning. This is in line with
the opinion expressed by Lantz (2009)
that STEM is more than just the use of

technology in the learning that is carried
out. Brown et al., (2011) also added that
currently STEM education is not well un-
derstood by teachers. They do not under-
stand the concept of STEM and cannot
describe the meaning of STEM itself.
Many teachers do not realize that STEM
education is more than a new name in
teaching science and mathematics (Lantz,
2009). Teachersin the STEM field still lack
information about the STEM approach
and the integrative benefits of the STEM
approach (Becker & Park, 2011). Even
when the definition of STEM education is
understood, the implementation and fo-
cused goals can be different (Brown et al.,
2011). This implies that there is a need for
a more detailed presentation and provi-
sion of information to teachers that can
be carried out in the form of seminars or
training to equalize perceptions related to
STEM (as expressed by the teachersin the
answer to question 7).

(3) Many things must be prepared,
such as analyzing, which essential compe-
tencies can be used to apply STEM-based
learning, making STEM-based learning
plans, consulting with teachers of other
subjects such as science (including phys-
ics, chemistry and biology teachers) and
ICT / computer teachers, preparing teach-
ing aids, preparing tools and materials to
be used in learning, monitoring student
readiness before the learning process is
carried out and much more that the
teacher must prepare carefully before im-
plementing STEM-based learning. This is
reinforced by the statement expressed by
Sari & Juandi (2021) that proper and ade-
quate preparation of teaching materials is
needed because currently not many edu-
cators and researchers have formulated
and made STEM-based learning materi-
als, so it is quite difficult to find STEM-
based learning materials.

Looking at the opinions expressed
by the teacher, it can be understood that



STEM-based learning needs to be imme-
diately applied to mathematics learning.
This is because STEM-based learning has
a positive effect on student achievement
and makes it easier for students to under-
stand the real application of mathematics
(Becker & Park, 2011). The real-world con-
texts is the central of STEM education be-
cause it is important goal to prepare indi-
viduals to face complex real-world prob-
lems that require the application of skills
and knowledge from multiple disciplines
(Maass et al., 2019). Zamista (2018) states
that STEM-based learning is a form of in-
novation that is most suitable to answer
the challenges that students must face in
the future. STEM-based learning provides
the widest possible opportunity for stu-
dents to apply the concepts of science and
mathematics which initially only seemed
like learning that was full of theory, so
that learning felt more meaningful.
Through STEM-based learning, the con-
cepts of science and mathematics pre-
sented can also be integrated with tech-
nological and engineering aspects to pro-
vide a memorable learning experience for
students.

This research is limited to the per-
ception of mathematics teachers in Se-
rang City and Serang District, researchers
have not investigated the perceptions of
science teachers or teachers who teach
ICT where these subjects are still related
to STEM so that if there are other re-
searchers who want to research things
that are in line with this research, they
should conduct interviews and distribute
questionnaires to teachers of other sub-
jects.

CONCLUSSION

STEM-based learning is a learning ap-
proach that integrates science, technol-
ogy, engineering, and mathematics in a
lesson. STEM-based learning is believed
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to be one of the important elementsin ed-
ucational programs in the 21st century.
STEM-based learning represents a symbi-
otic relationship that exists between the
four fields that refer to teaching and learn-
ing in the fields of science, technology, en-
gineering, and mathematics. Currently
STEM-based learning is not well under-
stood by teachers. They do not under-
stand the concept of STEM-based learn-
ing and cannot describe the meaning of
STEM-based learning. Based on the re-
sults of the analysis of the open question-
naire given, it was found that mathemat-
ics teachers still lacked information about
STEM-based learning. Not all teachers
know about STEM-based learning. In fact,
there are still many teachers who have
just heard the term. Teachers who know
about STEM-based learning are teachers
who have attended In House Training
(IHT). However, teachers who have at-
tended training also do not understand
well what basic competencies can be ap-
plied to STEM-based learning. Therefore,
socialization and training are needed so
that all teachers can understand STEM-
based learning well. After that, the gov-
ernment is expected to provide support
and formulate appropriate STEM-based
learning for teachers to be implemented
based on the understanding possessed by
the teachers.
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