JISE 14 (3) (2025): 230-239

Journal of Innovative Science Education
UNNES

https://journal.unnes.ac.id/journals/jise/

The Impact of the Science-Technology-Society Model on the
Enhancement of Student’s HOTS: A Systematic Literature Review

Zahwati Khoeriyah™, Aulia Novitasari, Anisa Oktina Sari Pratama

Biology Education, UIN Raden Intan Lampung, Indonesia

Article Info Abstract

Article History : The Science Technology Society (STS) model is a contextual approach that
August 2025 links science concepts with social issues to encourage higher order thinking
gf;z;iir 2025 skills (HOTS). This study aims to systematically review various empirical
Published studies related to the application of STS in Biology learning to improve
December 2025 students' HOTS at the high school level. The method used is Systematic
Keywords: Literature Review (SLR) with the PRISMA approach, involving the selection
STS; HOTS; Biology; of 15 articles published in 2015-2025 from Scopus, Sinta, and reputable

Contextual Learning proceedings. The analysis is focused on publication trends, methodology

design, implementation context, and its impact on HOTS. The results of the
review show that the application of STS consistently improves analytical (C4),
evaluation (C5), and creative (C6) skills, as well as supporting students' science
process skills, scientific attitudes, and active engagement. The majority of the
studies analyzed used quasi-experimental design and learning contexts based
on local environmental, health, and technological issues. Challenges include
time constraints, teacher understanding, and supporting infrastructure.
Therefore, intensive teacher training, contextual media development, and STS
integration into the curriculum are needed. This study confirms that STS is a
relevant and effective pedagogical approach in supporting HOTS-based 21st
century learning.

?1 Cﬁrrespolidelncezl H. Endro S in, Suk Kec. Suk p-ISSN'2252-6412
. Letnan Kolonel H. Endro Suratmin, Sukarame, Kec. Sukarame,
Kota Bandar Lampung, Lampung 35131, Indonesia e-ISSN 2502-4523

E-mail: zahwaty207@gmail.com



Zahwati Khoeriyah, et al. / Journal of Innovative Science Education 14 (3) (2025): 230-239

INTRODUCTION

Higher Order Thinking Skills (HOTS) are
very important competencies in facing the
challenges of the 21st century. HOTS includes the
ability to analyze, evaluate, and create, which are
necessary to solve complex problems in the real
world. Despite being the main focus in global
education, the results of international evaluations
such as the Programme for International Student
Assessment (PISA) 2022 show that the HOTS
ability of Indonesian students, especially in the field
of science, is still relatively low. Research shows that
Indonesian students have difficulty in thinking
critically and creatively in the context of science,
leading to a low quality of education in this sector
(Lustyantie et al., 2019). This indicates a gap in the
development of HOTS among Indonesian students,
which is mainly due to traditional learning
approaches that tend to emphasize memorization
rather than deep
(Asfiyah, 2021).

Previous research has shown that traditional

conceptual understanding

learning approaches do not encourage students to
think at a higher cognitive level, leading to
limitations in their ability to analyze, evaluate, and
create solutions (Eng et al., 2023) Therefore, a more
innovative and contextual learning model is needed.
One promising approach is the Community Science
and Technology Learning Model (STS), which links
science concepts to relevant social issues. The STS
model aims to improve students' critical and creative
thinking skills through analysis of the impact of
technology and science in daily life (Ahmad &
Sukiman, 2019)

However, although there are many studies
that show the potential of STS in improving HOTS,
there are still shortcomings in the literature
regarding the systematic evaluation of the
application of the STS model, especially in the
learning of Biology at the high school level in
Indonesia (Liliasari, 2015). This gap demonstrates
the need for more in-depth and comprehensive
research to explore the effectiveness of STS models
in improving HOTS, as well as to identify relevant
implementation challenges and strategies in the
Indonesian context.

This study aims to fill this gap through the
Systematic Literature Review (SLR) approach to
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analyze the trend of the application of STS in
Biology learning and its influence on the
development of HOT'S in high school students. This
study is expected to provide clearer insights into the
effectiveness of the STS model, its implementation
challenges, and its contribution to science education
in Indonesia. Thus, the objectives of this study are
to: 1) analyze the application of STS in the context
of Biology learning in Indonesia; 2) explore its
impact on students' HOTS, and 3) identify relevant
challenges and implementation strategies.

METHODS

This study uses the Systematic Literature
Review (SLR) approach by following the PRISMA
(Preferred Reporting Items for Systematic Reviews
and Meta-Analyses) protocol (Moher et al., 2015).
This approach was chosen to provide a systematic
and structured summary of various empirical
findings related to the application of the Community
Science and Technology (STS) Learning Model in
improving Higher Order Thinking Skills (HOTS) in
Biology learning. Using the PRISMA protocol, this
study ensures transparency and reduces bias in the
process of selecting and analyzing articles.

Article Screening Process

The article screening process is carried out in
four stages according to the PRISMA protocol:
identification, screening, eligibility, and inclusion.
In the first stage, article searches are conducted
through leading academic databases such as Scopus,
Google Scholar, Springer, and Web of Science,
using relevant keywords such as "Science
Technology Society", "STS model", "Higher Order
Thinking Skills", and "Biology Education". From
the initial search, 1039 articles were found. The next
screening stage involves selecting articles based on
predetermined inclusion and exclusion criteria.
Articles included in the inclusion criteria are the
following: 1) Using the STS model in Biology
learning, 2) Publish empirical data or evaluations
related to HOTS, 3) Published between 2015 and
2025, 4) Published in Scopus indexed journals or
Meanwhile, the
exclusion criteria include articles that are not

other recognized platforms.

relevant to HOTS learning or do not meet
methodological standards.
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To reduce selection bias, two independent ensure quality and consistency in the selection of
assessors conducted article screening. If there is a  relevant articles. Table 1 describing the steps in the
difference of opinion between the assessors, article selection process and the number of articles
discussions are held to reach an agreement, and if that passed at each stage.
necessary, a third assessor is involved. It aims to

Table 1. Article Selection Process

Stage Numbers Description

Initial search in Scopus, Google Scholar, Springer, and Web of Science using relevant
Identification 1039 keywords (e.g., "Science Technology Society", "STS model", "Higher Order Thinking
Skills", "Biology Education").

Screening 54 Titles and abstracts were screened for relevance based on inclusion and exclusion criteria.

Full-text articles were assessed for eligibility, ensuring they met inclusion criteria (e.g.,

e 29
Eligibility empirical studies, published between 2015 and 2025, in English or Bahasa Indonesia).

Included 15 Final articles included for in-depth analysis (15 articles that met all criteria).

Data Analysis Process

The filtered data was then analyzed using a thematic narrative synthesis approach with the help of
NVivo software. NVivo was chosen for its ability to systematically analyze qualitative data, allowing the
identification and categorization of themes relevant to the research objectives (Akg¢ay & Akgay, 2015).

The analysis process begins with open coding, in which the researcher identifies the themes that
appear in the selected articles. The initial categories used in the analysis include:

1) Methodology design: to explore the types of research designs used in STS application studies, 2)
Context of application: to understand the context or topic of science learning used in the STS model, 3)
Impact on HOTS: to analyze the extent to which STS models affect students' analysis, evaluation, and
creation skills, 4) Implementation challenges: to identify the barriers faced in the application of the STS
model in the field.

Once the coding is open, the data is further categorized into large themes relevant to the research
objectives. The results of this analysis are then presented in the form of a thematic narrative synthesis, which
summarizes the trends in the application of STS in Biology learning, its impact on HOTS, as well as the
challenges and implementation strategies found in the analyzed articles.

To visualize the steps for article selection, Figure 1 below shows the stages of searching, screening,
eligibility, and inclusion of articles carried out in this study. This chart also lists the number of articles that
were filtered at each stage, from the initial search to the articles that were finally selected for further analysis.

4 N

Identification
1039 Articles

Screening
54 Articles

Eligibility
29 Articles

Included
15 Articles

— YA
@ /L

Figure 1. PRISMA Flow diagram
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RESULTS AND DISCUSSION

Based on the results of the selection carried

out using the PRISMA protocol, as many as 15

relevant articles were successfully reviewed in this

study which are shown in Table 2.

Table 2. Selected articles reviewed

No Article Title Researchers Key Focus Research Results

1 The Influence of Science (Wati et al., The influence of the STS The STS model has a
Technology Society (STS) 2015) model on students' biology  significant influence on
Learning Model Toward learning outcomes all three domains of
Biology Learning (cognitive, affective, learning outcomes (t
Achievement of X Degree psychomotor) count > t tables in all
Students at SMA Negeri 3 domains)

Boyolali in 2012/2013
Academic Year

2 The Influence of Science (Hamzah & The influence of the STS The STS model
Technology Society Model Suhartini, model on the science significantly improved
on The Capability of Science ~ 2019) literacy skills of high students' science literacy
Literacy Skills in Biology school students compared to the
Subject conventional model (F =

8,840, p < 0.05)

3 Penerapan model science (Santoso et al.,, The Effect of STS (Field Field experiments give
technology society melalui 2013) Experiment vs Lab) on better results than
eksperimen lapangan dan Learning Outcomes and laboratories; Positive
eksperimen laboratorium Interaction with interaction with caring &
ditinjau dari sikap peduli Environmental Care & creativity
lingkungan dan kreativitas Creativity
verbal siswa

4 The Impact of Science (Cmar & The influence of STS on STS meningkatkan
Teaching based on Science- Cepni, 2021) elementary school students kemampuan berpikir
Technology-Society (STS on: creative thinking, kreatif, sikap positif
Approach to Elementary attitudes towards science, terhadap IPA, dan
School Students and academic achievement prestasi belajar secara

signifikan

5 The Effect of the Science (Kristiyanto et Comparison of the Quantum Teaching is
Technology Society and the al., 2020) effectiveness of STS vs superior to STS; no
Quantum Teaching Models Quantum Teaching with significant interaction
on Learning Outcomes of the moderation of critical with critical thinking
Students in the Natural thinking skills levels
Science Course

6 Penerapan Pendekatan SETS  (Komariah et The implementation of The IMTAQ-based
dalam Pembelajaran Biologi  al., 2015) IMTAQ-based SETS to SETS approach improves
Berbasis Imtaq untuk improve students' learning  students' activities,
Meningkatkan Hasil Belajar outcomes and character learning outcomes, and
Siswa values religious attitudes and

honesty

7 Science Technology Society (Muhibbuddin  The effect of the STS STS significantly
Approach Application on et al., 2019) approach on science improves students'

Students Literacy and
Process Skills of Science to
Study Dynamic Fluids

literacy and science
process skills in dynamic
fluid materials

science literacy and
science process skills
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No Article Title Researchers Key Focus Research Results

8 Penerapan Model STS (Hidayatullah  Application of product- The product-based STS
Berbasis Produk Pada Materi et al., 2023) based STS to improve model significantly
Fungi Untuk Meningkatkan understanding of biological improves students'
Pemahaman Konsep Siswa concepts (fungi matter) conceptual

understanding on
indicators C3—-C6

9 Pengaruh Model (Amilia et al.,  The effectiveness of the STS significantly
Pembelajaran STS Terhadap  2022) STS model on science improves science literacy
Kemampuan Literasi Sains literacy and cognitive and cognitive learning
dan Hasil Belajar Kognitif learning outcomes outcomes compared to

conventional models

10  Pengaruh Pendekatan STS (Handayeni et  The effect of the STS STS is effective in
Terhadap Literasi Sains dan al., 2021) approach on science significantly improving
Hasil Belajar Siswa pada literacy and student students' science literacy
Materi Sistem Ekskresi learning outcomes and learning outcomes (t-

test shows a noticeable
difference)

11  Pengaruh Model (Jayadiningrat ~ STS vs traditional The STS model is
Pembelajaran STM terhadap et al., 2022) approach to improving superior to conventional
Kemampuan Berpikir Kritis critical thinking skills and methods on all indicators
dan Keterampilan Proses science processes of critical skills and
Sains science processes

12 Pengaruh Model STM (Rosana et al., Evaluation of STS learning STS+ABHS increases
terhadap Peningkatan 2017) with solar energy-based crop productivity by up
Aktivitas dan Hasil Belajar ABHS technology to 76% and improves the
IPA Siswa competence of students

13 Effectiveness of Science- (Acut & The effectiveness of the The STS approach had a
Technology-Society (STS Antonio, STS approach in significant positive
Approach on Students' 2023) improving student learning  influence on student
Learning Outcomes in outcomes in various learning outcomes, with
Science Education cognitive, affective, and an overall effect size of

psychomotor domains. 1,882.

14  Pengaruh Model (Novitasari et  Investigating the effect of The STS model
Pembelajaran Sains al., 2020) the Science, Technology, significantly improves
Teknologi Masyarakat and Society (STS model on students' creative
(STM) Terhadap creative thinking skills and  thinking and self-
Kemampuan Berpikir Kreatif self-regulation in students.  regulation, suggesting its
dan Self-Regulation efficacy in improving

21st-century learning
skills.

15  The Impact of the Science (Mulyanti et The effect of the STS Research shows that the
Technology Society (STS al., 2021) approach on critical STS approach

Approach on Critical

Thinking Ability and Student

Learning Outcomes

thinking skills and student
learning outcomes in high
school learning.

significantly improves
critical thinking skills
and learning outcomes.

A review of the year and country of

publication of the analyzed article shows an

increasing trend of interest in the application of STS
in Biology learning that developed HOTS in recent

years. More publications were found in the period
2019 to 2023, with the dominance of articles from
Indonesia (73%). Figure 1 illustrates the distribution
of the year of publication of the relevant article.
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Figure 2. Distribution of Year of Publication of the Article

In this study, we analyzed 15 articles relevant
to the application of the Community Science and
Technology (STS) Learning Model in improving
Higher Order Thinking Skills (HOTS) in Biology
learning at the high school level. Based on the
selection results, most of the articles used a
quantitative approach (13 out of 15 articles), with
quasi-experimental design being the most widely
used method (9 articles). Some articles also use
qualitative and evaluative approaches, although
there are fewer in number.
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Country Distribution and Research Methods

Most of the articles analyzed were from
Indonesia (73%), while other articles came from
countries such as Turkey and the United States, with
smaller contributions. Here is a visualization of the
distribution of the countries where the articles were
published:The majority of the articles used a quasi-
experimental design (9 articles) to measure the
impact of STS on HOTS. The other three articles
used a qualitative approach and two articles used an
evaluative approach. The distribution of this
research method is illustrated in the following bar
diagram:

Research Methodology Distribution

=)

Number of Articles
£y

Quoantitative (Quasi-Experimental) Qualitative Evaluative

Methodology

Figure 3. Country Distribution and Methods
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Based on the results of the analysis, the STS
Model has been proven to be effective in increasing
students' HOTS, especially in analysis, evaluation,
and creation skills. However, there are several
strengths and weaknesses that need to be considered
related to the research methods used.

Strengths and Disadvantages of Research Methods
Quasi-experimental, qualitative, and
evaluative approaches each have strengths and
weaknesses that are important to consider in
research on the application of the Science-
Technology-Society (STS) model in learning. The
quasi-experimental approach allowed researchers to
measure the direct impact of the STS model by
comparing experimental and control groups, which
were shown to improve students' high-level thinking
skills (HOTS) and science skills (Amali et al., 2019).
However, the main drawback is the inability to
control external variables, such as differences in
students' initial abilities, which can affect the
internal validity of results (Santoso et al., 2013).
Meanwhile, the qualitative approach
provides in-depth insights into how students interact
with STS materials and concepts, as well as how
they build understanding through social reflection
and discussion (Handayeni et al., 2021). The
disadvantage lies in the limitations of the sample and
the subjectivity in data collection, which often
makes it difficult to generalize findings to a wider
population (Irsan, 2021).

The evaluative approach, on the other hand,
provides a clear understanding of the effectiveness of
STS implementation and the challenges faced by
teachers (Irsan, 2021), but it often relies on self-
reports that can contain biases, as well as a lack of
measurement of the long-term impact of this model.
Thus, while these three approaches make an
important contribution to the understanding of STS
implementation, each has limitations that need to be
considered in the analysis and interpretation of
research results.

International Context and STS Practice in
Indonesia

Most of the articles analyzed came from
Indonesia (73%), which shows that the application
of STS is more studied in the local context. Although
the STS model in Indonesia shows positive results in
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improving HOTS, it is important to consider
whether these findings can be generalized to the
international context.

In Turkey and the United States, the
implementation of STS has also shown similar
results in improving students' HOTS skills (Cinar &
Cepni, 2021), although the implementation is often
more focused on specific topics such as renewable
energy and environmental pollution. Meanwhile, in
Indonesia, topics that are more often taught through
the STS model involve local environmental issues
such as air pollution and food security.

It is important to remember that contextual
factors, such as national curriculum, the role of
teachers, and educational infrastructure, can
influence the success of STS models in different
countries. Therefore, although the implementation
of STS in Indonesia has shown encouraging results,
the success of this model in other countries can be
influenced by differences in education policies,

resources, and the readiness of educators.

Study Limitations

This review has some limitations to be aware
of. First, the scope of the study area is limited to
articles published between 2015 and 2025, with a
primary focus on research originating from
Indonesia. This limits the potential generalizability
of the findings to with different
educational contexts. Second, although article

countries

searches are conducted through various credible
databases, the potential for search bias remains,
especially related to the availability of relevant
articles in Indonesian and English. Third, the
of data

experimental and qualitative studies can affect the

limitations obtained from quasi-
depth of analysis, especially in terms of differences
in the implementation of STS models in different

educational settings.

Strategic Recommendations

Based on the findings and analysis conducted,
we suggest several strategic recommendations that
can strengthen the implementation of the Science-
Technology-Society (STS) model
education in Indonesia. First, we propose the

in Biology

integration of STS into the national curriculum,
particularly in science subjects at the high school
level, to strengthen students' higher level thinking
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skills (HOTS). By formally integrating STS, learning
that connects science concepts with contemporary
social issues can become a structured part of formal
education. Second, reflective practice-based teacher
training is needed to increase teachers'
understanding of the application of STS in learning.
This training should involve hands-on experience
and group discussions to build teachers' competence
in implementing STS effectively in the classroom.
Finally, we suggest the development of local
context-based STS modules that are relevant to
social issues in Indonesia, such as food security,
climate change, and local technology. This module
will help students more easily relate science concepts
to their real lives, and should be accompanied by
clear teaching guidance to support the
implementation of this model by teachers. By
following these recommendations, it is hoped that
STS can become a more integrated and sustainable
learning approach in the Indonesian education
system, as well as contribute to the development of
human resources who are able to think critically and
creatively in facing global challenges in the 21%

century era.
CONCLUSION

This study makes a significant contribution in
the field of science education, especially related to
the application of the Science Technology Society
(STS) Learning Model to improve students' Higher
Order Thinking Skills (HOTS) in Biology learning
at the high school level. Through this Systematic
Literature Review (SLR), we highlight the trend of
implementing the STS model in Indonesia, which
shows great potential in encouraging students'
ability to analyze, evaluate, and create. The STS
model, which connects science concepts with
contextual social issues, has been shown to improve
HOTS skills and students' active involvement in
learning. However, these findings also emphasize
that although STS
Indonesia, the application of this model in other
countries has also shown similar success, despite

shows positive results in

differences in the context of the topics taught.
Therefore, these findings enrich the literature on the
implementation of STS in different countries, while
also showing contextual differences that can affect
the effectiveness of this model.

237

REFERENCES

Acut, D., & Antonio, R. (2023). Effectiveness of
Science-Technology-Society (Sts) Approach
on Students’ Learning Outcomes in Science
Education: Evidence From a Meta-Analysis.
Journal of Technology and Science Education,
13(3), 718-739.
https://doi.org/10.3926/JOTSE.2151

Ahmad, I. F., & Sukiman, S. (2019). Analisis Higher
Order Thinking Skills (Hots) Pada Soal Ujian
Akhir Siswa Kelas 6 Kmi Dalam Kelompok
Mata Pelajaran Dirosah Islamiyah Di
Pondok Modern Tazakka Batang. Jurnal
Pendidikan Agama Islam, 16(2), 137-164.
https://doi.org/10.14421/jpai.2019.162-02

Akgay, B., & Akcay, H. (2015). Effectiveness of
Science-Technology-Society (STS)
Instruction on Student Understanding of the
Nature of Science and Attitudes Toward
Science. International Journal of Education in
Mathematics Science and Technology, 3(1), 37.
https://doi.org/10.18404/1jemst.50889

Amali, K., Kurniawati, Y., & Zulhiddah, Z. (2019).
Pengembangan Lembar Kerja Peserta Didik
Berbasis Sains Teknologi Masyarakat Pada
Mata Pelajaran IPA Di Sekolah Dasar.
Journal of Natural Science and Integration, 2(2),
70. https://doi.org/10.24014/jnsi.v2i2.8151

Amilia, R., Wirahayu, Y. A., & Hartono, R. (2022).
Pengaruh model pembelajaran  Sains
Teknologi Masyarakat (STM) berbantuan
buku teks digital terhadap kemampuan
berpikir kritis siswa. Jurnal Integrasi Dan
Harmoni Inovatif Imu-Ilmu Sosial (JIHI3S),

2(2), 104-115.
https://doi.org/10.17977/um063v2i2p104-
115

Asfiyah, S. (2021). Penilaian Berbasis High Order
Thinking Skills dalam Meningkatkan
Kemampuan Berpikir Kritis dan Kreatif pada
Mata Pelajaran PAI dan Budi Pekerti.

Quality, 1), 103.
https://doi.org/10.21043/quality.v9i1.1013
6

Cmar, S., & Cepni, S. (2021). The Impact of Science
Teaching based on Science-Technology-
Society (STS) Approach to Elementary
School Students. Educational Policy Analysis



Zahwati Khoeriyah, et al. / Journal of Innovative Science Education 14 (3) (2025): 230-239

and Strategic Research, 16(4), 198-217.
https://doi.org/10.29329/epasr.2021.383.11

Eng, T.H.,Eng, L. S., Liew, C. Y., Daneil, I. L., &

Ting, G. L. C. (2023). An Application of
Multiple Linear Regression Analysis to
Establish the Relationship Between Higher
Order Thinking Skills and Affective Domain.
International Journal of Academic Research in
Business  and  Social ~ Sciences,  13(5).
https://doi.org/10.6007/ijarbss/v13-
15/16907

Hamzah, M. S., & Suhartini. (2019). The Influence Of

Science Technology Society Model On The
Capability Of Science Literacy Skills In Biology
Subject.  323ICoSSCE  2018), 69-73.
https://doi.org/10.2991/icossce-icsmc-
18.2019.13

Handayeni, T., Artayasa, I. P., & Rasmi, D. A. C.

(2021). Developing online learning video
based on the science technology society (STS)
to improve biology learning outcomes. Jurnal
Pijar Mipa, 16(4), 473-478.
https://doi.org/10.29303/jpm.v16i4.2794

Hidayatullah, R., Pangsuma, N. S., Maspupah, M.,

& Maryanti, S. (2023). Penerapan Model
Sains Teknologi Masyarakat (STM) Berbasis
Produk Pada Materi Fungi Untuk
Meningkatkan Pemahaman Konsep Siswa.
Jurnal Bintang Pendidikan Indonesia, 1(4), 74—
85.
https://doi.org/10.55606/jubpi.v1i4.1982

Irsan, I. (2021). Implemensi Literasi Sains dalam

Pembelajaran IPA di Sekolah Dasar. Jurnal
Basicedu, 5(6), 5631-5639.
https://doi.org/10.31004/basicedu.v5i6.168
2

Jayadiningrat, M. G., Widiana, I. W., Ariani, N. W.

T., Widiani, N. K., Tria Ariani, N. W., &
Widiani, N. K. (2022). Model Pembelajaran
Sains Teknologi Masyarakat (STM) DAN
Penilaian Autentik Terhadap Hasil Belajar
Siswa. Jurnal Pedagogi Dan Pembelajaran, 5(3),
394-402.
https://doi.org/10.23887/jp2.v513.50268

Komariah, S., Azmi, N., & Gloria, R. Y. (2015).

Penerapan pendekatan SETS (science,
environment, technology, society) dalam
pembelajaran biologi berbasis imtaq untuk
meningkatkan hasil belajar siswa pada

238

konsep .... Scientiae Educatia: Jurnal ..., 5.
http://www.syekhnurjati.ac.id/jurnal/index
.php/sceducatia/article/view/481
Kristiyanto, W., Gunarhadi, & Indriayu, M. (2020).
The Effect Of The Science Technology
Society and The Quantum Teaching Models
On Learning Outcomes Of Students in The
Natural Science Course in Relation with
Their Critical Thinking Skills. International
Online Journal of Education and Teaching

(IOJET), A1), 177-191.
http://iojet.org/index.php/IOJET/article/v
iew/715

Liliasari, M. (2015). Model Pembelajaran Ipa Untuk
Meningkatkan = Keterampilan  Berpikir
Tingkat Tinggi Calon Guru Sebagai
Kecenderungan Baru Pada Era Globalisasi.
Jurnal Pengajaran Matematika Dan Ilmu
Pengetahuan Alam, 2(1), 54.
https://doi.org/10.18269/jpmipa.v2i1.392

Lustyantie, N., Arung, F., & Fitriany, D. A. (2019).
Re-Designing the Higher Order Thinking
Skills (HOTS) Approach for Academic
Writing  Students. Research  Society and
Development, 8(10), e488101420.
https://doi.org/10.33448/rsd-v8i10.1420

Moher, D., Shamseer, L., Clarke, M., Ghersi, D.,
Liberati, A., Petticrew, M., Shekelle, P., &
Stewart, L. (2015). Preferred Reporting Items
for Systematic Review and Meta-Analysis
Protocols (PRISMA-P) 2015 Statement.
Systematic Reviews, 4(1).
https://doi.org/10.1186/2046-4053-4-1

Muhibbuddin, Sari, I. W., & Mursal. (2019).
Science Technology Society Approach
Application on Students Literacy and Process
Skills of Science To Study Dynamic Fluids.
IJAEDU- International E-Journal of Advances in
FEducation, June, 187-193.
https://doi.org/10.18768/1jaedu.593494

Mulyanti, S., Halim, A., Murniati, Ilyas, S., Syukri,
M., & Mursal. (2021). The impact of the
science technology society (STS) approach on
critical thinking ability and student learning
outcomes. Journal of Physics: Conference Series,
1882(1). https://doi.org/10.1088/1742-
6596/1882/1/012026

Novitasari, A., Jatmiko, A., & Elen, F. (2020).
Pengaruh Model Pembelajaran  Sains



Zahwati Khoeriyah, et al. / Journal of Innovative Science Education 14 (3) (2025): 230-239

Teknologi Masyarakat (STM) Terhadap
Kemampuan Berpikir Kreatif Dan Self
Regulation. Symbiotic Journal of Biological
Education and  Science,  1(2), 61-69.
https://doi.org/10.32939/symbiotic.v1i2.15

Rosana, D., Kadarisman, N., Maryanto, A., &

Sugiharsono, A. (2017). The evaluation of
science learning program, technology and
society application of Audio Bio Harmonic
System with solar energy to improve crop
productivity. Jurnal Pendidikan IPA Indonesia,
6(1), 63-70.
https://doi.org/10.15294/jpii.v6i1.9596

Santoso, A. M., Sajidan, S., & Sudarisman, S.

(2013). Penerapan Model Science

239

Wati,

Technology Society Melalui Eksperimen
Lapangan Dan Eksperimen Laboratorium
Ditinjau Dari Sikap Peduli Lingkungan Dan
Kreativitas Verbal Siswa. INKUIRI: Jurnal
Pendidikan IPA, 2(03).
https://doi.org/10.20961/inkuiri.v2i03.977
0

I. K., Karyanto, P., & Santoso, S. (2015).
Pengaruh Penerapan Model Pembelajaran
Teknologi  Masyarakat (STM)
Terhadap Hasil Belajar Biologi Siswa Kelas
X SMA Negeri 3 Boyolali Tahun Pelajaran
2012/2013 The. Jurnal Pendidikan Biologi,
7(2), 102-113.

Sains



