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ISSUES OF THE INTEGRATIVE STEM LESSON FOR SCHOOL

Abstract. This study was designed to determine the level of STEM integration, particularly in
chemistry lessons, and what difficulties/benefits this action may have. The study included 18 articles by
different authors on different topics, but with one goal - STEM integration. The result showed that out
of 18 articles, 16 partially contain the idea of integrating STEM methodology. In particular, 7 articles
were designed to integrate STEM in high school. the rest were intended for teachers in general. None of
the articles were intended for elementary school.

Keywords: STEM education, integrated STEM in school

Introduction

In modern education, there is a gap between traditional teaching methods and the needs of modern
society. As the study shows, many schools and educational institutions still adhere to the lecture
approach, ignoring the principles of active and practical learning. (Felder, R. M., & Brent, R. 2024).
However, in a dynamically changing world, where the skills of applying knowledge in practice and
solving real problems are in demand, standard teaching methods become ineffective. In this context, stem
education plays a key role, combining science, technology, engineering and mathematics into a whole
educational process. This research is aimed at developing software for teaching the basics to school,
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taking into account that it can contribute to the development of critical thinking, new methods of problem
research and creativity. The basis of this approach is the constructivist philosophy of learning, which
emphasizes the importance of active interaction of students with educational material. In addition, in the
context of modern educational requirements, special attention is paid to the integration of technologies
that not only facilitate the learning process, but also develop digital literacy, which is necessary in the
modern information society.

Literature review

Implementation of stem in school play vital role in creating advanced education at all. And to
reach this goal for example | took an article of Roehrig, G. H., Dare, E. A., Ring-Whalen, E., &
Wieselmann, J. R. (2021). This work was carried out to research integrated STEM curricula. It created
conceptual flow charts (CFGs) for 50 such programs to categorize and understand the nature of
curriculum integration and coherence. The study identified four main types of integrated STEM
programs: scientifically coherent units with a vaguely related engineering assignment (EDC), units
focused on engineering design with limited connections to scientific content, units where engineering
design is used as a context for scientific content, and fully integrated and coherent STEM units. The
findings indicate that engineering practices can serve as a contextual integrator within the STEM
curriculum, and the use of EDC provides the potential for conceptual integration, since engineering is
based on the application of science and mathematics.

Also, in opinion of Jamal, S. N., Ibrahim, N. H., Surif, J., Suhairom, N., Abdullah, A. H., &
Jumaat, N. F. (2017) make a study about understanding STEM in Chemistry in their region and their
study was conducted among 20 chemistry teachers in order to identify their understanding of STEM
education and develop a teaching strategy in accordance with this understanding. The study was
conducted in eleven schools in Malacca County and used the Tengah approach and qualitative research
methodology. Open-ended questions were used to collect data, which were analyzed using thematic
analysis. The results showed that most teachers defined STEM education as the integration of science,
technology, engineering and mathematics. However, some of them did not feel confident in
understanding or implementing STEM education into their practice. This study aims to highlight the
importance of STEM education in modern education and help teachers and students better understand
and implement it in the learning process.

According to methods of introducing STEM chemistry in school Fitriyana, N., Wiyarsi, A.,
Pratomo, H., & Marfuatun, M. (2024) make research in Indonesia and they notice that The various goals
facing secondary schools and vocational schools in Indonesia play an important role in shaping the
preparedness of chemistry teachers to use the STEM approach in their work. Despite this, both high
school chemistry teachers (HSCT) and chemistry teachers in vocational schools (VSCT) should be
positive about STEM, as it offers students a more meaningful study of chemistry. This study examined
the views of chemistry teachers on the potential of STEM learning in their classrooms. 131 chemistry
teachers from Indonesia participated, the study was conducted using a saturated sample method. The
STEM Perception Scale (PC-STEM) was used to collect the data. The results showed that both HSCT
and VSCT are positive about STEM. This means that integrated STEM learning can be successfully used
in chemistry lessons in both categories of educational institutions. However, no statistically significant
differences were found in the views of HSCT and VSCT on the use of STEM in chemistry teaching.
Despite the positive attitude, both groups of teachers noted a lack of experience in using STEM in
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chemistry lessons. Thus, in order to successfully integrate STEM-based chemistry education, chemistry
teachers need a special STEM professional development program.

If we will look at the idea of integration STEM, there will be some problem Aydin-Gunbatar, S.,
Tarkin-Celikkiran, A., Kutucu, E. S., & Ekiz-Kiran, B. (2018) researched the impact of a 12-week design-
based STEM course on pre-service chemistry teachers' content knowledge, STEM conceptions, and
engineering perspectives. Through five STEM activities addressing real-life problems and an iterative
engineering design process, eight junior pre-service teachers participated voluntarily. Data analysis
revealed a significant deepening of content knowledge and a shift in perceptions towards integrated
STEM education and engineering design. Implications for integrating STEM courses into pre-service
teacher education programs were discussed.

The purpose of the study to investigate the key issues of Integrated STEM in secondary schools
according to the various literature. The research question is “what kinds of issues were discussed in
literature™.

Methodology

And Also, while searching information for this article | use google scholar platform, especially 1
was looking for those articles that conducted to key word “integrate STEM education” and all articles
that | found I read and then make a result table. In the course of my research work, I studied the works
of other authors, comparing them with the topic of integrating STEM into education, in particular, into
teaching chemistry. To show a more accurate result in this article, I used 18 articles taken from the Google
Scholar platform. After a long and thorough analysis of the articles, | found that 16 of them fully meet
the objectives of the study, offering valuable information on the practical application and effectiveness
of project-based learning as part of the implementation of the modular plan for an integrative STEM
lesson in school.

Result
Article | Key issue Author, main idea Ne of | Percentage of key
Ne articles issue
1 STEM Felder, R. M., & Brent, R. 2024 8 44,72%
2 education Kubat, U. (2018).
3 Jamal, S. N., Ibrahim, N. H.,
Surif, J., Suhairom, N.,
Abdullah, A. H., & Jumaat, N.
F. (2017).
4 Ananda, L. R., Rahmawati, Y.,
& Khairi, F. (2023).
5 Hasanah, S. S., Riandi, A. P., &
Kaniawati, 1. (2022).
6 Altan, E. B., & Ercan, S.
(2016).
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7 Farwati, R., Metafisika, K.,
Sari, 1., Sitinjak, D. S., Solikha,
D. F., & Solfarina, S. (2021).
8 El-Deghaidy &
Mansour (2015).
9 Integrated Roehrig, G. H., Dare, E. A, 5 27,78%
STEM Ring-Whalen, E., &
Wieselmann, J. R. (2021).
10 Fitriyana, N., Wiyarsi, A.,
Pratomo, H., & Marfuatun, M.
(2024).
11 Du, W., Liu, D., Johnson,
C.C., Sondergeld, T.A,,
Bolshakova, V.L.J., & Moore,
T.J. (2019).
12 Honey, M., Pearson, G., &
Schweingruber, H. (2014).
13 Bryan, L.A., Moore, T.J.,
Johnson, C.C., & Roehrig,
G.H. (2015).
14 Professional | Asghar, A., Ellington, R., Rice, 1 5,5%
development | E., Johnson, F., & Prime, G. M.
in STEM (2012).
Education
15 STEM Aydin-Gunbatar, S., Tarkin- 1 5,5%
courses Celikkiran, A., Kutucu, E.S.,
& Ekiz-Kiran, B. (2018).
16 STEM Fatayah, F., Yuliana, I. F., & 1 5,5%
effectiveness Priyasmika, R. (2022).
17 pedagogical Kulgemeyer, C., & Riese, J. 1 5,5%
content (2018).
knowledg
18 STEM Abdurrahman, A., Nurulsari, N., 1 5,5%
inquiry- Maulina, H., & Ariyani, F.
based (2019).
learning
Total 18 100%

In this table, | have given examples of the studied works and reduced the percentage of their binding
to a specific keyword. As we can see, there are more than 44% of articles on STEM education, which
indicates that generalized information about STEM is very popular and perhaps easy to research and
explain. On the contrary, there were fewer works on the question of integrating the STEM methodology
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by 16.94% less, and this leads to the idea that explaining the integration of the methodology is more
complex and difficult for research. As for other articles, we can see that their main idea is probably not
popular, since there were not so many such articles. Based on these figures, it can be assumed that in the
future these topics need to be explored much more, since it is possible that they contain answers to the
questions that we still cannot answer

10.

11.

12.
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B6cammap Hypoubi*
YA6aii amvinoasv Kazax ynmmeix nedazozuxanvix ynusepcumemi, Anmamol

STEM — BACTAYBIII CHIHBINTA BLJIIM BEPYJII CATIAJIBI YHUBIMJIACTHIPY IbIH
HETI'I3I'T K¥YPAJIbI

Anjparna. byriari Taggars! aimyaH TYpii HU@pIsIK OUTIM pecypcTapsl Killll )KacTarbl Oanagapra

MYMKIHJIIK Oepe OTBIPBII, OKYIIBUIAPFA Op TYPJi  KYOBLIBICTAPABI OKBII 3epTTEYre, MOACIbICP KYpyFa
KOHE TOXKIpHOeIeH OTKi3yre, 3 KYIlli MEH YMTBUIBICTAPbIMEH ©31HIH WHTEJUICKTYAIIBIK OJIEMiH
KOpPCETYre KOMEKTECe/I.
Ochiran OalaHBICTBI Ka3ipri 3aMaHFbl Kbl OUTIM OEpeTiH MEKTeNTepje MakcaTKa OaFbITTaJiFaH
FBUIBIMH-3€PTTEY JKYMBICTAPhl OKYIIBUIAPIBIH JPTYPJIi OMIPIIK JKaFgaiiapia KoJjaaHyra OOJIaThIH
TOXKIPUOCIIK JaFablIapabl JAMBITATBIH TOCULACPiHIH Oip1 OOJIBIN TaObLIabI.

Tyiiinai ce3nep: STEM, Texnonorus, po60TTeXHUKA, KOHCTPYKTOP.

STEM TexHomnoruscol OuliM adylIblIapAblH OENCEHAUIINH apTThIpyFa MYMKIH O€peTiH oKy
opTaceH Kypy. Ke3 kenreH >xarnaiiiplH IIENTyiH aHBIKTAIl, TaybIIl, 63apa IMiKipiece OThIpa KOPHITHIHIbI
xacaiiapl. Ochl TycTa O€JICeHAUTIKTEPl apThlll, Ke3 KEJITeH aKMNapaTThl, TYKbIPBIM/IbI, €PEXKEHI )KAKCBIPAK
ecrepinge cakran Kamaiasl. Ce6e0i, STEM TexHOJOrMsACh OKYIIBUIAPAbl CHIHM OMJIayFa, KpeaTUBTI
oiinayra, o3 OeTiHmIe OiniM amyFa skereneiini. MyFaniM Ke3 KeNreH TEeXHOJOTHUSHBI, 9MiC TOCUIII
naiganaHFaH/a OKyIIbLIap YIIiH THIMIICIH 131eiai. OKYIIbI )KapaTbUIbICTaHy, IyHHETaHy, MaTeMaTHKa
T. 0 cabakrap OoilbIHIIIA OUTIMAEPIH TOJIBIKTHIPHII, TYPIIl aKapaTTapMEH TaHBICBII )KYMBIC JKacaiibl.
bipak kei0ip karnaitapa oKymslIap YiiH aHbIKTaMaaap/abl, TyCiHAipMenepai 61pAeH TYCIHY KUbIHFa
cofaipl. AJl, Kei0ip OKyILIbIIapFa Ke3 KelTr'eH aKnapaT TYCIHIKTI 601a/ibl, 63 IIaMachiHa Kapai TyciHeal.
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