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Abstract: This study aims to improve the Learning Outcomes of Science, Technology,
Engineering, and Mathematics (STEM) Water Purification Materials for Class IX Junior
High School Students. This research is a Classroom Action Research (CAR). The
Research Procedure includes two cycles. The instruments used for the assessment of
learning outcomes are teacher and student observation sheets. From the analysis of the
assessment of student learning outcomes, there is an increase in learning outcomes after
using the Science, Technology, Engineering, and Mathematics (STEM) approach to
Water Purification material, namely from 21 students there are 4 (19.05%) students have
high learning outcomes in the cycle category. 1 while in cycle 2 there were 18 (85.71%)
students. From the analysis of teacher observations in cycle 1 of the medium category and
cycle 2 of the high category. Meanwhile, from the analysis of student activities in cycle 1
for aspects of interest, attention, participation, and presentation in the moderate category
and cycle 2 in all these aspects in the high category Based on the research, it can
concluded that there is an increase in science learning outcomes in water purification
material with the Science, Technology, Engineering and Mathematical, (STEM) approach
in class X students of SMP.
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INTRODUCTION

As an educator, the teacher has duties, among others, as a source of
information, as an assessor of student learning outcomes, and as a mentor,
coach, and director in the learning process. which can be stored for a long time
Marlina et al., (2020) mentioned that teachers play a very important role in the
teaching and learning process. In current learning activities the teacher focuses
on what good teaching looks like, the teacher should also think more about how
to make students better understand the material taught by the teacher so that the
teaching and learning process goes well so that what is expected in learning will
be achieved. Learning will run well if the teacher can understand the needs of
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students in learning, for example how to make learning interesting so that
students are motivated to continue to improve their competencies because
learning does not only provide knowledge but also what is expected is a change
in behavior, attitudes, or skills. Bechter et al., (2019) emphasize that the role of
the teacher as a facilitator is very supportive of the delivery of learning
objectives that have been determined as learning outcomes will be achieved.
Setyaningsih, S., & Suchyadi (2021) mentioned that one of the forms of
understanding of teachers towards students, namely through the provision of
learning process facilities.

Learning Natural Sciences (IPA) improve human resources to think
scientifically and be able to solve problems with natural scientific concepts
Panggabean et al., (2021). Learning Natural Sciences (IPA) has goals, among
others, being able to be scientific, using scientific methods, and understanding
science concepts so that they can solve problems faced Another opinion says that
Learning Natural Sciences (IPA) relates to natural phenomena (Ismiyanti, 2020).
One of the objectives of learning Natural Sciences (IPA) makes students capable
develop skills and be able to solve problems, be creative, innovative, and able to
think critically For these goals to be achieved, an innovative, creative teacher is
needed to design appropriate strategies, including the expected learning now is
contextual learning and the right method where the involvement or activeness of
students in the learning process is prioritized while the teacher is only a facilitator
who can direct students. Harris and Budiarti (2021) mentioning teachers as
education personnel in any condition must be able to carry out their role properly.
In this regard, the role of teachers in science learning (IPA) supports the process
of teaching and learning activities that make students creative and active
(Sulthon, 2017).

The teacher plays a role in determining the final grades of students
(Nurhayati 2020). Based on this, one of the problems that students often face at
school is science learning outcomes that have not reached the KKM (Minimum
Completeness Criteria). This is partly because students still think that science
subjects are difficult and unattractive. to the lack of teacher ability in designing
interesting, challenging, and fun learning methods or strategies for students,
learning that is only teacher-centered without involving student activity causes
boring learning and this has an impact on low student learning outcomes Hatuti
(2019) states that one of the efforts of teachers to improve student learning
outcomes, namely by using varied methods.

In this regard, Learning Natural Sciences (IPA) in junior high schools
(SMP) needs the role of teachers in using various methods to be able to
achieve learning outcomes that involve students (Maison et al., 2020). One of
the schools that requires the role of teachers in choosing the right method,
namely Currently, the learning process at SMPN 1 Astambul is still using
traditional learning methods or approaches. Where teachers in the learning
process still use the lecture method, learning that is only teacher-centered
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causes the teaching and learning process to be less attractive to students and
this will affect student learning outcomes which are still low. Seeing this
condition, | was a teacher at SMPN 1 Astambul to try to improve student
learning outcomes in various ways, including using an interesting learning
approach, in which students are expected to be active in learning activities.
One approach that can stimulate student activity is the Science, Technology,
Engineering, and Mathematics (STEM) approach. Engineering and
Mathematics (STEM), the author hopes that student learning outcomes in
science subjects at SMPN 1 Astambul will increase.

Technology, Engineering, and Mathematics (STEM) by combining different
fields of science into one subject (Nasrah et al., 2021). This method can improve
the results of students' final grades at | (Darsani, 2019). Prismasari et al., (2019)
have proven improved student learning outcomes at the junior high level (SMP)
subject Science, Technology, Engineering, and Mathematics (STEM) is a
learning approach that integrates natural knowledge, technology, engineering, and
mathematics in one student learning experience. Yusuf and Asrifan (2020) explain
The Science, Technology, Engineering, and Mathematics (STEM) approach does
not mean only the practical strengthening of education in the fields of Science,
Technology, Engineering, and Mathematics (STEM) separately, but rather
develops an educational approach that integrates science, technology, engineering,
and mathematics, with focuses the educational process on solving real problems in
everyday life and professional life. The Science, Technology, Engineering, and
Mathematics (STEM) approach provides opportunities for teachers to show
students how concepts, principles, and techniques from science, technology,
engineering, and mathematics are used in an integrated manner in the
development of products, processes, and systems used in their daily life. STEM is
widely used by the state as a form of learning innovation in supporting the 21st
era. (Herak, 2021)

This STEM will affect students' understanding of the lesson more critically
and is fun, integrated, and easy (Singgih et al., 2018). Student understanding will
have an impact on learning outcomes (Rahmadani et al., 2022). Important
students are involved in the learning process not only as the object of the recipient
so that they will be able to build a better level of self-confidence and knowledge
(Safnowandi 2020). Through methods that engage students by connecting subject
matter based on daily life and science, Engineering, and others, it will be expected
that students have increased knowledge and motivation (Kritis and Redhana,
2013)

Based on the above problems, it is necessary to research efforts to
improve student learning outcomes in science subjects on Water Purification
material with a Science, Technology, Engineering, and Mathematics (STEM)
Astri et al., (2022) approach. Therefore, the authors conducted a study that
aims to improve the Learning Outcomes of Science, Technology, Engineering,
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and Mathematics (STEM) Water Purification Materials for Class 1X Junior
High School Students.

METHOD

This research is a quantitative descriptive study. Quantitative description is
research that describes a phenomenon that occurs in the object of study.
Khaerunnisah, et.al. (2022) This research is a research and development used in
developing science-based teaching materials STEM Nisa and Nugroho (2021)
This research was conducted SMP, starting from January to April 2021. The
research includes class Action research divided into two cycles. With descriptive
quantitative research methods. The cycles used are planning, implementing,
observing, and reflecting the implementation stage of the research includes
treatment by applying the Science, Technology, Engineering, and Mathematics
(STEM) approach. Singgih et al., (2018) Where the results after the treatment
studied are the results of learning water purification material. Data collection in
this study used a mastery test of water purification material.

This study used analysis in the form of learning outcomes, and
observational analysis Suardi (2020) (student and teacher activities), this is useful
for determining how much the application of the Science, Technology,
Engineering, and Mathematics (STEM) approach can improve learning outcomes
in Water Purification material. (Nuraini, 2020)

The categories of the division of student learning outcomes can be described in the

following Table 1
Table 1. Student Learning Outcomes Category

Category Average Score Range (%)
High 66,68 — 100
Medium 33,34 - 66,67
Low 0-33,33

The criteria for the success of student learning outcomes is an increase in
scores on student learning outcomes so that there are no students who have low
learning outcomes and there are students who are in the high learning outcomes
category with a minimum success indicator of 80% of the total research subjects.
(Suriti, 2021)

The division of categories in the assessment of the results of observations of
teacher (researcher) activities can be seen in the following table:

Table 2. Category assessment of teacher activities and student activities

Category Average Score Range (%)
High 76 — 100
Medium 51-75
Low 25 - 50
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RESULTS AND DISCUSSION

The results of the analysis of student learning outcomes on water
purification material with the Science, Technology, Engineering, and
Mathematics (STEM) approach in cycle 1, and cycle 2 can be seen in the
following table

Based on table 3, in cycle 1 there were only 4 (19.05%) students who
were in the high category, while in cycle 2 there were no students whose
learning outcomes were in the low category. While students are in the medium
category there are only 3 (14.28%) students. In this cycle, there were many
students whose learning outcomes were in the high category, as many as 18
(85.71%) students.

Based on the observations from the observer on the activities of teachers
and students during the implementation of CAR in cycle 1, and cycle 1, cycle 2,
it can be seen in table 4 and table 5 below :

Table 3 Comparison of Student Learning Outcomes Analysis in Cycles 1 and 2

Cycles
Category Cycles 1 Category Cycles 2
Low Medium High Low Medium High
6 11 4 - 3 18

Based on Table 3, in cycle 1 there were only 4 (19.05%) students who
were in the high category, while in cycle 2 there were no students whose
learning outcomes were in the low category. While students are in the medium
category there are only 3 (14.28%) students. In this cycle, there were many
students whose learning outcomes were in the high category, as many as 18
(85.71%) students.

Based on the observations from the observer on the activities of teachers
and students during the implementation of CAR in cycle 1 and cycle 2, it can be
seen in table 4 and table 5 below:

Table 4. Teacher Activities Using Science, Technology, Engineering, and
Mathematics (STEM) Approaches on Water Purification Materials in Cycles

land?2
Cycles
1 2
Total Score on Cycle 47 55
Average (%) 73,44 85,94
Category Medium High
17
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Table 5. Student Activities Using Science, Technology, Engineering, and
Mathematics (STEM) Approaches to Water Purification Material in Cycles

land2
Cycles
Interest ~ Attention Participation Presentation interes Attention participation Presentation
Score 50 51 49 52 66 71 70 74
Average 59,52 60,71 58,33 61,9 78 84,52 83,33 88,1
Category Medium Medium  Medium Medium High High High High

Based on the table above, it can be seen in the first cycle of water
purification learning activities with the Science, Technology, Engineering, and
Mathematics (STEM) approach has been done quite well, but still needs
improvement, where the assessment score obtained by the teacher from observer
observations is still in the medium category. , which is 47 (73.44%) in cycle 2 it
has been done better than in cycle I, where the assessment score obtained by the
teacher from observer observations is in the high category, which is 55
(85.94%).

Based on the observer's observations of student activities using the Science,
Technology, Engineering, and Mathematics (STEM) approach to water
purification material, it is known that the average student in all aspects observed is
in the medium category. It can be seen in the interesting aspect that it scores 50
(59.52%), in the attention aspect it reaches a score of 51 (60.71%), in the
participation aspect it reaches a score of 49 (58.33 %), and in the presentation
aspect. achieved a score of 52 (61.9%). While in cycle 2 the average student
experienced an increase from the previous cycle in each aspect of observation.
Where the average student in all aspects of observation is in the high category,
namely in the attention aspect it reaches a score of 71 (84.52%), then the
participation aspect reaches a score of 70 (83.33%), and in the presentation aspect,
it reaches a score of 74 (88.3%). The aspect of interest reached a score of 66
(78.57%).

Some other similar studies, among them Widowati et al., (2021) with the
research title Problem-Based Learning with Science, Technology, Engineering,
and Mathematics (STEM) Approach to Improve Critical Thinking Skills and
Conceptual Understanding of Junior High School Students indicate improvement
in the critical thinking skills of high category students (N-Gain value is70.78%).
The application of PBL STEM can increase concept acquisition with an N-Gain
value of 69.56%. Conclusions of the learning-based STEM approach are feasible
to apply to junior high school students of class VIII schools. In addition, student
responses show positive results can be seen from the increased interest,
activeness, and motivation, in learning the STEM field.

Based on the results of the analysis above, it can be concluded that the
activities of teachers and students have increased in a better direction, where the
categories achieved by both teachers and students in their activities are in the high
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category. The improvement in student learning outcomes can be seen from the
results of the analysis of the assessment of student learning outcomes during the
implementation of CAR, as shown in the following diagram:

CATEGORY

mLOW

= MEDIUM

HIGH

CYCLE1 CYCLE 2

Figure 1. Diagram of the Results of the Analysis of Student Learning Outcomes

The results of the analysis of the assessment of student learning
outcomes, it shows that there is an increase in student learning outcomes
after using the Science, Technology, Engineering, and Mathematics (STEM)
approach to water purification material, namely from the 21 students who
were given the initial action there were 6 students who had low learning
outcomes in the category of the cycle I, then reduced to no more students
with low learning outcomes in cycle 2. In cycle | there was 4 students with
high learning outcomes, then in cycle 2 increased to 18 students with high
learning outcomes. So that this research is considered successful because the
expected increase in learning outcomes has reached a minimum success
indicator of 80% of the number of research subjects.

In line with the increase in student learning outcomes, teacher and
student activities on water purification by applying the Science, Technology,
Engineering, and Mathematics (STEM) approach have also increased. This
can be seen from the results of the analysis in the following diagrams .2 and
3rd diagrams:
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Figure 2. Teacher Activity Analysis Results Diagram
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Figure 3. Student Activity Analysis Results in Diagram

Based on the diagram in Figure 2 above, it can be seen that there was an
increase in the results of observing teacher activities using the Science,
Technology, Engineering, and Mathematics (STEM) approach to water
purification material d which was originally 73.44% with a moderate category in
cycle 1, then increased to 85,94% with high category in cycle 2. The increase in
teacher activity in learning has increased from cycle 1 to cycle 2 dues to an
increase in teacher knowledge and understanding of the application of STEM
approaches so that students are more interested and motivated to further explore
the material presented by the teacher.

Furthermore, from the diagram in Figure 3. above, it can be seen that
student activities using Science, Technology, Engineering, and Mathematics
(STEM) on water purification material in the first cycle in the interesting aspect
reached a score of 50 (59.52%), in the attention aspect it reached a score of 51
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(60.71%), in the aspect of participation it reached a score of 49 (58.33%), and in
the presentation aspect, it reached a score of 52 (61.9%). Then there was an
increase in cycle 2, in all aspects of observation already in the high category,
namely, in the attention aspect it reached a score of 71 (84.52%), then the
participation aspect reached a score of 70 (83.33%), in the presentation aspect it
reached a score 74 (88.1%) and the interesting aspect reached a score of 66
(78.57%). The results of the analysis of the teacher and student activity
observations above explain that both of them experienced a significant increase
from cycle 1 to cycle 2.

Based on the results of the study, it can be proven that the Science,
Technology, Engineering, and Mathematics (STEM) approach to water
purification material is suitable for use because it can improve student learning
outcomes in class IX. Because a Science, Technology, Engineering, and
Mathematics (STEM) approach, can shape students into human resources who can
think critically and creatively, systematically and logically so that they can meet
the standards of human resources in the 21st century and can face increasingly
complex global challenges.

CONCLUSION

Based on the research results, it turns out that the Science, Technology,
Engineering, and Mathematics (STEM) approach can improve student learning
outcomes on water purification material in class IX. Of the 21 students in cycle 1,
there are 4 (19,05%) students in the category high and in cycle 2 there were 18
(85.71%) students. while based on the results of teacher and student activities
there was also an increase from before treatment to after treatment using the
Science, Technology, Engineering and Mathematics (STEM) approach.

REFERENCE

Astri, H., Sinurat, Y., & Muhammad, D. (2022). The Implementation of
Integrated Project-Based Learning Science Technology Engineering
Mathematics on Creative Thinking Skills and Student Cognitive Learning
Outcomes in Dynamic Fluid. Jurnal Penelitian Dan Pengembangan
Pendidikan Fisika, 8(1), 83-94.

Bechter, B. E., Dimmock, J. A., & Jackson, B. (2019). A cluster-randomized
controlled trial to improve student experiences in physical education:
Results of a student-centered learning intervention with high school
teachers. Psychology of Sport and Exercise, 45(June), 101553.
https://doi.org/10.1016/j.psychsport.2019.101553

Darsani, L. (2019). Penerapan Model Pembelajaran Berbasis Masalah untuk
Meningkatkan Hasil Belajar IPA. Jurnal Pedagogi Dan Pembelajaran,

21
Copyright © 2022 JSEP
https://journal.unpak.ac.id/index.php/jsep



JSEP (Journal of Science Education and Practice) p-1SSN 2548-950X
Volume 6, Number 1, 2022 e-1SSN 2549-7170

2(3), 377. https://doi.org/10.23887/jp2.v2i3.19293

Harlis, H., & Budiarti, R. S. (2021). Analisis Hambatan Proses Belajar Biologi
dan Cara Pemecahannya Dalam Pelaksanaan Pembelajaran Jarak Jauh.
Jurnal IPA & Pembelajaran IPA, 5(4), 331-339.
https://doi.org/10.24815/jipi.v5i4.23281

Hatuti, E. (2019). Penggunaan Media Tiga Dimensi dapat Meningkatkan Hasil
Belajar IPA pada Siswa Kelas IVB. Jurnal PGSD, 12(1), 55-62.

Herak, R. (2021). Peningkatan Hasil Belajar IPA Peserta Didik Kelas VIII
Materi Sistem Ekskresi melalui Pengaruh Model STEM. Jurnal Studi
Guru Dan Pembelajaran, 4(1), 127-134.

Ismiyanti, N. (2020). Perancangan Pembelajaran IPA Menggunakan Software
Videoscribe. VEKTOR: Jurnal Pendidikan IPA, 1(2), 50-58.
https://doi.org/10.35719/vektor.v1i2.11

Khaerunnisah, K., Vitasari, M., & Suryani, D. I. (2022). Analisis Pembelajaran
IPA Berbasis Praktikum di SMP Negeri se—-Kecamatan Pontang
Kabupaten Serang. PENDIPA Journal of Science Education, 6(2), 346—
352. https://doi.org/10.33369/pendipa.6.2.346-352

Kritis, D. A. N. B., & Redhana, I. W. (2013). Model Pembelajaran Berbasis
Masalah Untuk. Jurnal Pendidikan Dan Pengajaran, 1(1), 76-86.

Maison, M., Haryanto, H., Ernawati, M. D. W., Ningsih, Y., Jannah, N.,
Puspitasari, T. O., & Putra, D. S. (2020). Comparison of student attitudes
towards natural sciences. International Journal of Evaluation and
Research in Education, 9(2), 54-61.
https://doi.org/10.11591/ijere.v9i1.20394

Marlina, D., Lian, B., & Eddy, S. (2020). The Effect of Teacher
Communication and Students Communication on Learning Outcomes.
Communication Education, 57, 153-17.

Nasrah, Humairah Amir, R., & Yuliana Purwanti, R. (2021). Efektivitas Model
Pembelajaran Steam (Science, Technology, Engineering, Art, and
Mathematics) Pada Siswa Kelas 1V SD. JKPD (Jurnal Kajian Pendidikan
Dasar), 6(1), 1-13.

Nisa, P., & Nugroho, O. F. (2021). Pengembangan Bahan Ajar Ipa Berbasis
Stem Pada Materi Sumber Energi Di Kelas Iv Sdn Serdang Wetan. Jurnal
Eduscience, 6, 106.

Nuraini. (2020). Upaya meningkatkan kreativitas siswa pada pembelajaran ipa
berbasis stem. Jurnal Wuny IImiah, September(September), 20-27.

Nurhayati, S. (2020). Pengelolaan Penilaian Hasil Belajar Mata Pelajaran
Bahasa Inggris Mts Pada Aspek Pengetahuan. Tatar Pasundan : Jurnal
Diklat Keagamaan, 13(2), 154-161. https://doi.org/10.38075/tp.v13i2.22

Panggabean, F., Simanjuntak, M. P., Florenza, M., Sinaga, L., & Rahmadani,

22
Copyright © 2022 JSEP
https://journal.unpak.ac.id/index.php/jsep



JSEP (Journal of Science Education and Practice) p-1SSN 2548-950X
Volume 6, Number 1, 2022 e-1SSN 2549-7170

S. (2021). Analisis Peran Media Video Pembelajaran dalam
Meningkatkan Hasil Belajar IPA SMP [Analysis of the Role of Learning
Video Media in Improving Middle School Science Learning Outcomes].
Jurnal Pendidikan Pembelajaran IPA Indonesia (JPPIPA), 2(1), 7-12.

Prismasari, D. I., Hartiwi, A., & Indrawati, I. (2019). Science, Technology,
Engineering and Mathematics (Stem) pada peambelajaran IPA SMP.
Seminar Nasional Pendidikan Flsika 2019 “Integrasi Pendidikan, Sains,
Dan Teknologi Dalam Mengembangkan Budaya IImiah Di Era Revolusi
Industri 4.0,” 4(1), 43-45.

Rahmadani, N., Wardhani, S., & Sumah, A. S. W. (2022). Hubungan
kemampuan awal, pemahaman konsep, dan hasil belajar siswa dalam
pembelajaran daring di SMAN Sumatera Selatan. Bioma : Jurnal Iimiah
Biologi, 11(1), 1-9. https://doi.org/10.26877/bioma.v11i1.8425

Safnowandi, S. (2020). Pengaruh Model Pembelajaran Contextual Teaching
and Learning (CTL) terhadap Hasil Belajar Kognitif dan Literasi Sains
Siswa. JUPE: Jurnal Pendidikan  Mandala, 5(6), 33-44.
https://doi.org/10.36312/jupe.v5i6.1596

Setyaningsih, S., & Suchyadi, Y. (2021). Classroom Management In Imoving
School Learning Processes In The Cluster 2 Teacher Working Group In
North Bogor City. JHSS. Journal of Humanities and Social Studies, 05
(1)(01), 99-104.

Singgih, S., Dewantari, N., & Suryandari. (2018). STEM dalam Pembeljaran
IPA di Era Revolusi Industri 4.0. Indonesian Journal of Natural Science
Education (IJNSE), 03(01), 299-304.

Suardi, S. (2020). Implementasi Pembelajaran Berbasis Stem Untuk
Meningkatkan Kemampuan Dalam Berpikir Kritis, Kreatif Dan
Bekerjasama Peserta Didik Kelas Viia Smp Negeri 4 Sibulue. Jurnal
Sains Dan Pendidikan Fisika, 16(2), 135.
https://doi.org/10.35580/jspf.v16i2.12557

Sulthon, S. (2017). Pembelajaran IPA yang Efektif dan Menyenangkan bagi
Siswa MI. ELEMENTARY: Islamic Teacher Journal, 4(1).
https://doi.org/10.21043/elementary.v4i1.1969

Suriti, K. M. (2021). Penerapan Model Pembelajaran Berbasis STEM dalam
Upaya Meningkatkan Hasil Belajar Kimia Siswa Kelas XI MIPA 4 SMA
NEGERI 7 Denpasar Tahun Pelajaran 2019/2020. Widyadari, 22(1), 382-
394. https://doi.org/10.5281/zenodo0.6566334

Widowati, C., Purwanto, A., & Akbar, Z. (2021). Problem-Based Learning
Integration in Stem Education to Improve Environmental Literation.
International Journal of Multicultural and Multireligious Understanding,
8(7), 374. https://doi.org/10.18415/ijmmu.v8i7.2836

23
Copyright © 2022 JSEP
https://journal.unpak.ac.id/index.php/jsep



JSEP (Journal of Science Education and Practice)

p-1SSN 2548-950X
Volume 6, Number 1, 2022

e-ISSN 2549-7170

Yusuf, I, & Asrifan, A. (2020). Peningkatan Aktivitas Kolaborasi
Pembelajaran Fisika Melalui Pendekatan Stem Dengan Purwarupa Pada
Siswa Kelas Xi Ipa Sman 5 Yogyakarta (Improving Collaboration of

Physics Learning Activities through the STEM Approach). Unigbu
Journal of Exact Sciences (UJES), 1(3), 32-48.

24
Copyright © 2022 JSEP

https://journal.unpak.ac.id/index.php/jsep



