JURNAL PENELITIAN PENDIDIKAN IPA
IPPIPA (55N: 2407795

JPPIPA 9(9) (2023) (@

Jurnal Penelitian Pendidikan IPA

Journal of Research in Science Education

http:/ /jppipa.unram.ac.id/index.php/jppipa/index

i

The Influence of Essay Assessment on Student Competency
Achievement in Science Learning: Literature Review

Fleony Dea Amanda!, Utari Prisma Dewi! ,Fatni Mufit?, Festiyed?

1Magister of Physics, Faculty of Mathematics and Natural Sciences, Padang State University, Padang, Indonesia.
2Departement of Physics, Faculty of Mathematics and Natural Sciences, Padang State University, Padang, Indonesia.

Received: July 24, 2023
Revised: September 7, 2023
Accepted: September 25, 2023
Published: September 30, 2023

Corresponding Author:
Fatni Mufit
fatni_mufit@.fmipa.unp.ac.id

DOI: 10.29303 /jppipa.v9i9.4994

© 2023 The Authors. This open
access article is distributed under a
(CC-BY License)

Abstract: The low scores of Pisa and TIMSS Indonesia show that students' abilities are
still weak in 3 categories, namely linguistic literacy, scientific literacy, and mathematical
literacy. To measure how far the achievement of student competence can be used
assessment essay. Therefore this study aims to see the effect of essay assessment on
students' competency achievement in science learning. This study used the literature
review method through searches on Google Scholar and ERIC with the keywords
"student competency achievement", "Essay Assessment", and "scoring". As research
subjects, 16 articles were used which had been extracted from 1000 articles in national
journals and international journals between 2019 and 2023. The results showed that the
use of assessment essays based on educational level, namely at the high school level had
a percentage of 62.5% while at the university level has a percentage of 60%. Furthermore,
based on the material, it can be seen that the percentage of using assessment essays in
biology and physics subjects obtained a percentage of 60%. So it can be concluded that
Essay Assessment has an influence on the Achievement of Student Competence in
Science Learning.
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Introduction

Science is important to study and develop, because
science plays a major role in designing and developing
technology. Therefore, various efforts have been made
so that science learning can run well and provide
satisfactory results. To determine student competency
achievement, data collection must be carried out. The
process of collecting and analyzing data to determine
whether students have achieved their learning goals is
called assessment. Assessment of Student Learning
Outcomes is based on Minister of Education and Culture
Regulation no. 23 of 2016 concerning assessment
standards and contains elements of attitude, knowledge
and ability. Educator learning outcomes evaluation
intends to continue to track and assess student learning
progress, processes and better learning outcomes
(Sutami, 2020). This is in line with what is expected by
21st century education, namely developing student
competencies in terms of knowledge, attitudes and
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skills, so evaluation is needed to assess the level of
development of student competencies (Nafsih et al.,
2020). Where the competencies that are more demanded
in the 21st century are understanding information,
thinking critically, analytically and reflectively (Annisa,
2020).

However, in reality, based on the results of data
collection, it is known that students' abilities in language
literacy, mathematical literacy, and scientific literacy are
still low. This is in accordance with the results of
international benchmarks carried out by the Indonesian
state as part of the evaluation, including the Trends in
International Mathematics and Science Study (TIMSS)
and the Program for International Student Assessment
(PISA). The three categories of PISA-based assessment
are language literacy, mathematics literacy and science
literacy. Based on statistics on the results of the PISA
exam from 2000 to 2018, the scientific literacy level of
students in Indonesia is still relatively low (Hewi, 2020).
In 2003, Indonesia was even ranked 38th with a score of
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360, which is relatively low compared to other countries
(Noviana, 2020). In terms of scientific literacy, students
in 2018 were ranked 70th out of 78 countries with a low
score of 396. In contrast, in the 2015 TIMSS assessment,
Indonesia was ranked 44th out of 49 participating
countries with an average score of 397 and an average
score of international average. 500. The survey
respondents' achievements were categorized into four
categories based on TIMSS criteria: low (low 400),
moderate (medium), high, and very high. Indonesia's
position is at a low level (Suparya, 2022) as evidenced by
statistics showing low (550 low), high (550 high), and
advanced (625 advanced).

The poor scores of PISSA and TIMSS show that
there are still challenges in increasing students'
understanding of the subjects being taught. According
to Wahyuni (2022), one of the factors causing students'
poor PISA performance is their inability to translate
problems and think visually. The cause of poor PISA
scores is the paradoxical nature of public education,
which leads to low creative thinking abilities (Suharyat
et al., 2022). To develop as individuals, generate original
ideas, and develop their skills and knowledge, students
must be able to think creatively. One strategy to
overcome this problem is to speed up the educational
process and encourage students to use their imagination
(Fradila et al., 2021). This thinking skill involves solving
students' ideas to produce new knowledge or concepts.

Essay assessment is a type of test that can be used
to measure student competency achievement. Where in
Anderson and Kartwohl's taxonomy on achievements
C4, C5, and C6, as well as affective and psychomotor
elements of critical thinking skills and creative thinking
skills, all of them are included in the PISA-oriented essay
assessment. Competency-based evaluations called
assessment essays require students to formulate,
produce and offer original answers. Because essay tests
can show how well students are at gathering,
organizing, synthesizing, and analyzing knowledge,
education professionals sometimes use them. Essay
assessment provides several benefits, including the
ability to test students' thinking and reasoning
processes, test higher-order thinking skills or critical
thinking skills, and offer real-world experiences
(Zubaidah, 2018). Students with strong conceptual
understanding will be able to apply this information to
solve new problems in other contexts because
knowledge received through higher-order thinking
processes is more easily transferred than simply
remembering (Hutapea, 2021).

Apart from that, essay assessments can also be used
to improve students' learning skills. Meanwhile, the 4C
skills (critical thinking, creativity, collaboration and
communication) needed in the 21st century can also be
obtained through essay evaluation. Problem solving
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ability is the foundation of critical thinking (Nurhida,
2021). This statement is in line with research conducted
by Hasanah (2023) which states that good critical
thinking skills will influence students' ability to
understand the material well and is reinforced by
research conducted by Nurlinda (2019) who applies
journals as teaching materials that can improve abilities.
student. High level thinking skills and encourage
students to actively look for answers so that their ability
to understand science material becomes better.

Based on the explanation above, this study aims to
see how much influence Essay Assessment has on
Student Competency Achievement in Science Learning
in terms of subject matter and educational level.

Method

This research uses a literature review method.
Literature review is an activity that focuses on a specific
topic that is of interest to critically analyze the contents
of the text being studied (Wahyuni, 2022). The data
collected begins by conducting a literature review search
on Google Scholar and ERIC with the keyword
"achievement of student competency", “Essay
Assessment”, and “scoring”. As research subjects, 16
articles were used which had been extracted from 1000
articles in national journals and international journals
between 2019 and 2023. The research flow can be seen in
figure 1.
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(n=42)
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Figure 1. Literature review systematic flowchart

Researchers may find it simpler to comprehend the
evolution of journal contents, as well as the differences
and similarities across journals that have been the
subject of research, thanks to the availability of this
journal matrix. According to the constraints of the topic
that the researcher is trying to address, namely the
impact of assigning an assessment essay on the
development of student competency in learning science,
the researcher will examine each journal one at a time.
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Result and Discussion

The findings of this study examined the body of
literature on the impact of assigning an evaluation essay

on students' accomplishment of scientific learning

Table 1. Systematic Data Literature Review
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competency. 42 scientific publications that have been
validated and will be utilized as data in accordance with
the criteria of necessity were obtained from the many
articles that were evaluated. According to Table 1, the
collected articles were coded from Al to A42.

Code Researcher Identity Year of Publication Subject Education Level
Al (Ulmi, 2018) 2019 Physics SHS
A2 (Mahfuzah et al., 2020) 2020 Biology SHS
A3 ((Bodori et al., 2023) 2023 Biology SHS
A4 (Arifaldi et al., 2019) 2019 Physics SHS
A5 (Marzam et al., 2021) 2021 Physics University
A6 (Risnita et al., 2020) 2020 Chemistry SHS
A7 (Harta et al., 2020) 2020 Chemistry SHS
A8 (Sandi et al., 2019) 2019 Physics SHS
A9 (Martin & Eliza, 2020) 2020 Physics University
A10 (Simanjuntak et al., 2021) 2021 Physics University
All (Duda et al., 2019) 2019 Biology University
Al2 (Muhali et al.,2021) 2021 Chemistry SHS
A13 (Pantiwati et al., 2022) 2022 Biology University
Al4 (Astriani et al., 2020) 2020 Biology University
A15 (Fauzan, 2021) 2021 Biology SHS
Al6 (Rahayu et al., 2019) 2019 Chemistry SHS
Al7 (Hikmawati et al., 2022) 2022 Physics University
A18 (Mahanal et al., 2019) 2019 Biology SHS
A19 (Sujanem et al., 2023) 2023 Physics SHS
A20 (Irma et al., 2023) 2023 Physics SHS
A21 (Hikmawati et al., 2021) 2021 Biology JHS
A22 (Adhelacahya et al., 2023) 2023 Physics SHS
A23 (Zulhamdi et al., 2022) 2022 Biology SHS
A24 (Arif et al., 2023) 2023 Physics JHS
A25 (Saputri et al., 2019) 2019 Biology SHS
A26 (Fauzi et al., 2019) 2019 Biology JHS
A27 (Wumu et al.,2023) 2023 Physics JHS
A28 (Rapi et al., 2022) 2022 Physics SHS
A29 (Sanova., 2023) 2023 Chemistry SHS
A30 (Siburian et al., 2019) 2019 Biology University
A3l (Verawati et al., 2021) 2021 Physics University
A32 (Harahap et al., 2019) 2019 Biology JHS
A33 (Wiratma et al., 2023) 2023 Chemistry SHS
A34 (Sudarmin et al., 2019) 2019 Chemistry SHS
A35 (Khairi et al., 2023) 2023 Physics SHS
A36 (Juanda et al., 2022) 2022 Biology University
A37 (Jamaluddin et al., 2023) 2023 Biology University
A38 (Pujani et al, 2022) 2022 Physics University
A39 (Suradika et al., 2023) 2023 Chemistry SHS
A40 (Ansurmawaty et al., 2023) 2023 Physics SHS
A41 (Nurlina et al., 2022) 2022 Physics University
A42 (Susilawati et al., 2022) 2022 Physics SHS

Articles with codes A1, A6, A7, A9, A11, A13, Al7,
A18, A20, A21, A23, A24, A25, A26, A27, A28, A29, A30,
A31, A32, A33, A35, A36, A37 , A38, A39 and A4l
present articles about the use and development of essay
assessment in learning which shows an increase in
student competencies such as critical thinking, creative
thinking and others. Meanwhile, articles with codes A2,
A3, A8, A10, A12, Al4, A15, A19, A22, A34 and A40

show the use of assessment essays in research to
demonstrate a competency which is part of the skills
needed in the 21st century and the competencies needed
to improve students' PISSA. and TIMSS scores. in
Indonesia.

The use of essay assessment can also be integrated
with several learning model approaches as seen in
articles coded A2, A3, A4, A18, A20, A21, A23, A24, A25,
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A27, A29, A30, A31, A32, A38 and A39, namely models
Pjbl, PBL, blended learning, Recorse, R2L, stem-PBL and
inquiry. Where by implementing essay assessment with
the Pjbl learning model approach can improve students'
metacognitive abilities. The PBL model improves
students' critical and creative thinking skills. The
RICORSE model and blended learning can improve
critical thinking skills. The R2L model increases
academic literacy, while using the inquiry model can
improve students' critical thinking, problem solving and
cognitive abilities. The ability to assess essays using the
inquiry model is in line with research conducted by
Fadli (2020), who in his research proved that using the
inquiry model and measuring students' abilities using
essay tests can improve students' skills. Apart from that,
as has been mentioned, the use of essay assessments can
improve students' cognitive abilities, in line with
research conducted by Safaruddin et al. (2020) and
Darmawan (2020) and Muhayati (2023) who in their
research succeeded in proving that the use of essay
assessments can improve students' cognitive abilities.

Minimum competency assessment based on MCA
is used in the education system in Indonesia. The three
elements that form student skills assessed by the
national exam are the Minimum Competency
Examination (MCA), character survey, and learning
environment survey. Students' cognitive abilities are
evaluated using the reading and mathematics literacy
components of the Minimum Competency Assessment
(MCA). Students must meet the MCA competency
criteria.

A sign of increased cognitive and logical thinking is
the capacity for self-criticism and one's challenges in
generating new ideas (Akromah, 2019). Marisa (2020),
on the other hand, notes that cognitive indicators in
scientific literacy also include indicators of scientific
knowledge, indicators of understanding the nature of
science, indicators of science as a way of thinking, and
indicators of interactions between science, technology
and technology, and society.

According to studies (Ulmi, 2018) and (Sari, 2021)
essay assessment can have an impact on students' critical
and creative thinking abilities. Fluency, adaptability,
originality when generating new ideas, and detail (or
elaboration) when presenting ideas are indicators of
creative thinking, while information, concepts and ideas,
points of view and conclusions must be clear, relevant
and precise indicators of critical thinking. The ability of
essay assessments to improve critical thinking skills is in
line with research conducted by Sidiq et al. (2021), who
in their research used essay assessments to improve
critical thinking skills. This research was conducted
through quasi-experimental research with a sample of 60
students who were given pretest and posttest questions
and the results showed that essay assessments for
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HOTS-based science learning could improve students'
critical thinking skills. This is in line with research
conducted by Astawa et al. (2022) who in their research
succeeded in proving that by using essay assessments
critical thinking skills can be measured and research
conducted by Yusuf (2019) which proves that the use of
essay assessments in secondary schools in Kuala
Lumpur can measure increasing students' critical
thinking skills. Essay assessments can improve critical
thinking skills because written assessments take the
form of essay tests, which require students to compose
answers using their own words (Wiyastuti, 2020). This
was further clarified by research conducted by Alsaleh
(2022) which stated that students were asked to write
essays to improve their critical thinking skills and were
encouraged to use higher order thinking skills.

Students' critical thinking skills will encourage
students to have good problem solving abilities. Thus, it
can be concluded that essay assessments that can be
used to improve students' critical thinking skills will
encourage students' problem solving abilities. This is in
line with research conducted by Ramdani (2021) who in
his research utilized science teaching materials based on
the 5E learning cycle integrated with local wisdom to
improve students' critical thinking skills using essay
assessments in their evaluations. The results show that
the essay assessment is effective in improving students'
critical thinking skills, which also encourages students'
problem solving abilities. This is further strengthened by
research conducted by researchers with journal codes
A36, A38, A42. Code A38 uses teaching materials and
code A40 uses worksheets that integrate essay
assessments for evaluation.

Research A38 uses a quasi-experimental method
and A40 uses an R&D method with a 4D model. A38 by
utilizing essay assessments in teaching materials after
the pre-posttest shows an increase in students' problem
solving skills, while code A40 in the LKS effectiveness
test shows that LKS containing essay assessments can
improve students' problem solving skills. Problem
solving skills are also related to scientific literacy
abilities where these skills will develop students'
thinking skills because in learning students are
conditioned to be able to dig up as much information as
possible, then formulate questions and determine
solutions to the problems created so this is very good for
increasing students' scientific literacy. This is in line with
research conducted by Fakhriyah et al. (2019) which in
their research proves that scientific-based teaching
materials (scientific literacy) that have been developed
are effective in improving students' thinking skills and
this is further strengthened by research conducted by
Pursitasari (2023) using essays, in interactive teaching
materials improve students' critical thinking skills and
scientific attitudes.
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Ulmi (2018)/Kode to encourage student creativity
in learning physics, A1l created an essay exam. Physics is
the subject that uses the most assessment instruments
(Tanjung, 2022). Therefore, by using essay evaluation,
students' creative thinking abilities are evaluated in 4
areas. The four abilities considered are clarity of thought,
adaptability of thought, originality of thought, and
detail-oriented thinking. The research results showed
that the essay assessment worksheet created was
successful in improving students' original thinking
abilities (73.08 in physics learning). Pantiwati et al.
(2022)/code in A13 used an essay exam to assess
participants' capacity for original thinking on
biodiversity-related topics. Six questions were asked to
examine how essay exams impact students' ability to
think creatively. one question on originality, one
question on fluency, one question on elaboration, one
question on flexibility, one question on metaphor, and
two questions on thinking. The experimental class had a
higher proportion of creative thinkers than the control
class, according to test results for six creative thinking
questions. Students' responses to questions demonstrate
their capacity for original thinking. Because this study
found that assessment essays impact students' creative
thinking capacity, it is recommended that assessment
essays be used in conjunction with other biological
resources.

The increase in student creativity due to the use of
essay assessments is in line with research conducted by
Rizal et al. (2022) who in their research succeeded in
proving that the use of essay assessments in measuring
the level of creative thinking abilities and science process
skills was effectively used. The ability of essay
assessment to increase student creativity has previously
been proven by researchers at code A20 who in their
research explored the scientific creativity of high school
students on static fluid material in STREM PBL with an
e-authentic assessment using 3 essay questions for the
pre-posttest showing an increase in student creativity.
This statement is also in line with research conducted by
Jawad (2021) in his research to determine the impact of
science, technology, engineering and mathematics
education on creative thinking and research conducted
by Suliyanthini (2023) who in his research used project-
based learning with evaluation. Using essays can
improve students' creative thinking. By utilizing essay
assessments, students' creativity can be measured. Based
on the explanation above, it can be seen that the use of
essay assessments can improve students' 21st century
skills, namely creativity and critical thinking Supena
(2021), besides being able to increase student creativity.

Astriani et al. (2020)/codes A14 and A26 use essay
assessments to measure students' metacognitive
abilities. Where metacognition is a person's ability to
control their cognitive aspects. Where the cognitive
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aspect in question is the cognitive aspect in accordance
with Bloom's taxonomy. Metacognitive skills are
measured in 3 types of science material, namely
community, ecosystem, food chain and food web.
Students are required to read the content before the
lecture, make a mind map, present it in front of the class,
and discuss to observe how mind mapping in the
learning paradigm by applying essay evaluation affects
metacognition. Students took identical essay tests on
metacognitive abilities both before and after learning.
Metacognitive ability indicators used in this research
include goal setting, documenting related information,
and drawing conclusions. It has been proven through
research that using essay assessments allows for the
measurement of students' metacognitive skills. The
statement above is in line with research conducted by
Mahfuzah et al. (2020)/article code A2 which is based on
research by utilizing essay assessments in biology
learning to measure students' metacognitive abilities. To
clarify the effect of providing essay assessments on
student competence, categorization is carried out,
namely based on educational level and subject. The
effect of essay assessment based on education level on
student competence can be seen in Table 2.

Table 2. Categorization by Education Level

Education Level Frequency Percentage (%)
JHS 5 11.63
SHS 24 55.81
University 13 32.56%

Based on the data in Table 2, it shows distribution
data on the use of essay assessments as student
competency assessments, consisting of 5 articles for
junior high school (JHS) level, 24 articles for senior high
school (SHS) level and 13 articles for tertiary institutions.
Based on Table 2, it can also be seen that at the SHS
education level the percentage is 55.81%, while at the
university level the percentage is 32.56%. This shows
that the use of essay assessments as an assessment of
student competency is quite widely used at both high
school and university levels. This is because based on
research conducted by Stavinibelia (2021), essay
assessment can improve students' critical thinking skills
and to better understand learning independently
without the help of a teacher and before the teacher
teaches the material to be studied at school so that it can
be understood. It is said to be useful for competency
assessment, namely the extent to which students'
thinking competence is based on the answers given in
the essay assessment.

The appropriateness of using essay assessments to
measure student competence is strengthened by
research conducted by Faudzan (2021)/ A15 which states
that essay assessments are a methodology for collecting
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information about student learning processes and
outcomes using measuring tools in the form of essay
tests (description). This information gathering process is
carried out continuously in every learning process so
that essay assessments are very well used to measure the
level of student competency achievement in all cognitive
aspects (knowledge, understanding, application,
analysis, synthesis and evaluation). Meanwhile, for the
JHS level, the level of essay use is still relatively low
compared to the other two levels, namely SHS and
university. This is because according to Hadi (2020) the
level of students' intellectual development differs from
one student to another. There are several factors that
influence students' intellectual development. Among
them is age, the older the child becomes, the clearer the
tendency towards process maturity and maturity in the
thinking process will help answer the essay assessment
well. After it is known that essay assessments are widely
used in assessing student competency at the SHS and
tertiary level because of their good ability to measure the
level of achievement based on the essay answers given,
the percentage of essay assessments used to measure

student competency based on subjects can be seen in
Table 3.

Tabel 3. Categorization Based on the material

Material Frequency Percentage (%)
Biology 15 34.88
Physics 19 46.51
Chemistry 8 18.61

Based on the data in Table 3, it shows data on the
distribution of the use of essay assessments as an
assessment of student competency based on subject
type, consisting of 19 articles for physics, 15 articles for
biology and 8 articles for chemistry. Based on Table 4, it
can also be seen that the highest percentage of using
essay assessments to measure students' competency
levels is in physics subjects, namely 46.51% and biology,
34.88% and the lowest percentage is chemistry, namely
18.61%. This proves that the use of assessment essays to
measure students' competency levels in chemistry
subjects is still lacking.

This is due to the shortcomings of essay answers,
namely that it is difficult to assess the answers and
requires a lot of time to correct them. Teachers also have
their own obstacles in the process of correcting answers,
sometimes corrections have to be taken home by the
teacher, whereas at home the teacher also has
responsibilities that cannot be left behind, whereas
chemistry is a science that has many symbols or
elements of an element that take a long time to correct.
one by one (Mulatsari et al., 2021). However, the use of
essay assessments in science learning is very necessary
to improve student competencies such as creative
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thinking and critical thinking competencies which are
part of the skills needed in the 21st century. Meanwhile,
critical thinking indicators include information,
concepts, points of view and conclusions that must be
clear, Relevant and appropriate indicators of creative
thinking include fluency, adaptability when thinking
about a problem, originality when coming up with other
ideas, and detail (or elaboration) when presenting ideas
(Sari, 2021).

Conclusion

Based on the data and research results, it can be
concluded that essay assessment can influence students'
achievement of competence in science learning. When
viewed from the moderator variable, the following
conclusions can be drawn: First, based on education
level, it can be seen that at the high school level it has a
percentage of 62.5% while at the university level it has a
percentage of 60%. This shows that the use of assessment
essays as an assessment of student competence has an
influence at the high school level and at the university.
Second, based on the material, it can be seen that the
percentage of using assessment essays in biology and
physics subjects obtained a percentage of 60%. This
shows that the use of assessment essays as an assessment
of student competence has an influence on science
subjects, especially in biology and physics subjects.

Acknowledgments

The author would like to thank profusely for the award that
has been given to the author, in which this article has been
analyzed and referenced. The author is very honored and
excited to know that this work has been accepted and
recognized by a respectable journal such as jppipa.unram.ac.id

Author Contributions

Author contributions include Utari Prisma Dewi, and Fleony
Dea Amanda: collecting data, analyzing data, writing original
drafts, and so on; Fatni Mufit and Festiyed: focus on
methodology and review writing.

Funding
This research was independently funded by researchers.

Conflicts of Interest
The authors declare no conflict of interest.

References

Adhelacahya, K., Sukarmin, S., & Sarwanto, S. (2023).
The Impact of Problem-Based Learning Electronics
Module Integrated with STEM on Students' Critical
Thinking Skills. Jurnal Penelitian Pendidikan IPA,
9I(7), 4869-4878.
https:/ /doi.org/10.29303 /jppipa.v9i7.3931

544


https://doi.org/10.29303/jppipa.v9i7.3931

Jurnal Penelitian Pendidikan IPA (JPPIPA)

Agustho, A. (2021). Development of Student Worksheet
Based on Ttw Learning Model to Improve Student’s
Communication and Observation Skills. JPMP
(Jurnal Pendidikan MIPA Pancasakti, 9(8), 6255-6264.
https:/ /doi.org/10.29303 /jppipa.v9i8.4651

Akromah, J., & Rohmah, L. (2019). Implementasi
Pendekatan Saintifik dalam Mengembangkan
Kognitif Anak. Golden Age: Jurnal Ilmiah Tumbuh
Kembang  Anak  Usia  Dini, 4(1), 47-56.
https:/ /doi.org/10.14421/jga.2019.41-05

Alsaleh, N. J. (2020). Teaching Critical Thinking Skills :
Literature Review. The Turkish Online Journal of
Educational Technology, 19(1), 21-39. Retrieved from
https:/ /eric.ed.gov/?id=E]1239945

Annisa., Asrizal,, Fatni Mufit. (2020). Pengembangan
Lembar Kerja Siswa Materi Fluida Bermuatan
Literasi Baru Untuk Meningkatkan Hasil Belajar
Siswa Kelas XI SMA. Pillar of Physics Education,
13(1), 73-80. Retrieved from
https:/ /ejournal.unp.ac.id/students/index.php/p
fis/article/view /8160

Arif, K., Rusma, O. R, Putri, A. M., & Azzahra, F. (2023).
The Effectiveness of the Reading to Learn (R2L)
Model on Scientific Literacy Skills on Static
Electricity Topic. Jurnal Penelitian Pendidikan IPA,
9(8), 6425-6431.
https:/ /doi.org/10.29303 /jppipa.v9i8.3140

Arifaldi, Ramli, Y. D., & Sari, S. Y. (2019). Pengaruh
Inkuiri Berbasis Pictorial Riddle Berbantuan Phet
Simulation untuk Meningkatkan Kompetensi
Kognitif Peserta Didik Kelas X SMAN 13 Padang
Pada Materi Momentum, Impuls dan Getaran
Harmonis Sederhana. Pillar of Physics Education,
12(3), 417-424. Retrieved from
https:/ /ejournal.unp.ac.id/students/index.php/p
fis/article/view /6943

Astawa, 1. B. M., Citrawathi, D. M., Sudiana, I. K, &
Wulandari, I. G. A. A. M. (2022). the Effect of
Flipped Classroom Based on Disaster Map
Visualization in Disaster Mitigation Learning on
Students” Self-Efficacy and Critical Thinking Skills.
Jurnal Pendidikan IPA Indonesia, 11(2), 303-313.
https://doi.org/10.15294 /jpii.v11i2.35308

Astriani, D., Susilo, H., Suwono, H., Lukiati, B., &
Purnomo, A. R. (2020). Mind mapping in learning
models: A tool to improve student metacognitive
skills. International Journal of Emerging Technologies
in  Learning, 15(6), 4-17 Retrieved from
https:/ /www learntechlib.org/p/217193/

Ayu, D., Nurlinda, F., Lukitasari, M., Utami, S., &
Biologi, P. (2019). Potensi Penggunaan Learning
Journal (LJ) dalam Meningkatkan Kemampuan
Higher Order Thinking (HOT) Sisa pada Materi
Sitem Produksi. Prosiding Seminar Nasional
SIMBIOSIS 1V, 191-196. Retrieved from

September 2023, Volume 9 Issue 9, 539-549

http:/ / prosiding.unipma.ac.id/index.php/simbio
sis/article/view /1350

Bodori, M. M., Prabawati, R., Triyoso, A. (2023).
Pengaruh Model Inkuiri Berbasis Pendekatan
Kontekstual Terhadap Hasil Belajar Biologi Peserta

Didik Kelas X SMAN 5 Kabupaten Sorong.
Biolearning journal, 10(1), 1-6.
https:/ /doi.org/10.36232/jurnalbiolearning.v10il.
3703

Darmawan, D., Yatimah, D., Sasmita, K., & Syah, R.
(2020). Analysis of non-formal education tutor
capabilities in exploring assessment for science
learning. Jurnal Pendidikan IPA Indonesia, 9(2), 267~
275. https://doi.org/10.15294/jpii.v9i2.24025

Dharma, I. M. A, Dewi, K. A. K., & Dewi, N. P. A. (2023).
Analisis Literatur Review Penerapan Model
Discovery Learning Pada Pembelajaran Ipa Di
Sekolah Dasar. Jurnal Metamorfosa, 11(1), 20-33.
https:/ /doi.org/10.46244 / metamorfosa.v11i1.2051

Duda, H. ], Susilo, H., & Newcombe, P. (2019).
Enhancing different ethnicity science process skills:
Problem-based learning through practicum and
authentic assessment. International Journal of
Instruction, 12(1), 1207-1222.
https:/ /doi.org/10.29333/1ji.2019.12177a

Fadli, A., & Irwanto. (2020). The effect of local wisdom-
based ELSII learning model on the problem solving
and communication skills of pre-service islamic
teachers. International Journal of Instruction, 13(1),
731-746. https:/ /doi.org/10.29333/1ji.2020.13147a

Fakhriyah, F., Masfuah, S., & Mardapi, D. (2019).
Developing scientific literacy-based teaching
materials to improve students’ computational
thinking skills. Jurnal Pendidikan IPA Indonesia, 8(4),
482-491. https:/ /doi.org/10.15294 /jpii.v8i4.19259

Fauzan, A. (2021). Efektifitas Pengaruh Penggunaan
Metode Pembelajaran Discovery dan Asesmen
Essay Untuk Meningkatkan Prestasi Belajar dan
Pemahaman Metakognisi Biologi Siswa SMA di

Kota Bekasi. BIO-EDU:  Jurnal Pendidikan
Biologi, 6(1), 18-29.
https:/ /doi.org/10.32938/jbe.v6i1.997

Fauzi, A., & Sa'diyah, W. (2019). Students’
metacognitive skills from the viewpoint of

answering biological questions: Is it already good?
Jurnal Pendidikan IPA Indonesia, 8(3), 317-327.
https:/ /doi.org/10.15294 /jpii.v8i3.19457
Harahap, F., Nasution, N. E. A., & Manurung, B. (2019).
The effect of blended learning on student’s learning
achievement and science process skills in plant
tissue culture course. International Journal of
Instruction, 12(1), 521-538.
https:/ /doi.org/10.29333/1ji.2019.12134a
Hasanah, A., Lestari, D. A.,, & Rahmat, F. N. (2023).
Pengaruh Kemampuan Berpikir Kritis Terhadap
545


https://doi.org/10.29303/jppipa.v9i8.4651
https://doi.org/10.14421/jga.2019.41-05
https://eric.ed.gov/?id=EJ1239945
https://ejournal.unp.ac.id/students/index.php/pfis/article/view/8160
https://ejournal.unp.ac.id/students/index.php/pfis/article/view/8160
https://doi.org/10.29303/jppipa.v9i8.3140
https://ejournal.unp.ac.id/students/index.php/pfis/article/view/6943
https://ejournal.unp.ac.id/students/index.php/pfis/article/view/6943
https://doi.org/10.15294/jpii.v11i2.35308
https://www.learntechlib.org/p/217193/
http://prosiding.unipma.ac.id/index.php/simbiosis/article/view/1350
http://prosiding.unipma.ac.id/index.php/simbiosis/article/view/1350
https://doi.org/10.36232/jurnalbiolearning.v10i1.3703
https://doi.org/10.36232/jurnalbiolearning.v10i1.3703
https://doi.org/10.15294/jpii.v9i2.24025
https://doi.org/10.46244/metamorfosa.v11i1.2051
https://doi.org/10.29333/iji.2019.12177a
https://doi.org/10.29333/iji.2020.13147a
https://doi.org/10.15294/jpii.v8i4.19259
https://doi.org/10.32938/jbe.v6i1.997
https://doi.org/10.15294/jpii.v8i3.19457
https://doi.org/10.29333/iji.2019.12134a

Jurnal Penelitian Pendidikan IPA (JPPIPA)

Kemampuan Praktikum Pada Materi Kalor
Mahasiswa Pendidikan Fisika Angkatan 2022.
Jurnal  Pendidikan ~ Mandala,  8(2), 429-435.
http:/ /dx.doi.org/10.58258 /jupe.v8i2.5343

Harta, J.,, Rasuh, N. T., & Seriang, A. (2020). Using
HOTS-Based Chemistry National Exam Questions
to Map the Analytical Abilities of Senior High
School Students. Journal of Science Learning, 3(3),
143-148. https:/ /doi.org/10.17509/js1.v3i3.22387

Hewi, L., & Shaleh, M. (2020). Refleksi Hasil PISA (The
Programme For International Student Assesment):
Upaya Perbaikan Bertumpu Pada Pendidikan Anak
Usia Dini). Jurnal Golden Age, 4(01), 30-41.
https:/ /doi.org/10.29408 /jga.v4i01.2018

Hikmawati, H., Suastra, I. W., Suma, K., Sudiatmika, A.
A. L A. R, & Rohani, R. (2021). Effect of Problem-
Based Learning Integrated Local Wisdom on
Student Hots and Scientific Attitude. Jurnal
Penelitian Pendidikan IPA, 7(Speciallssue), 233-239.
https:/ /doi.org/10.29303 /jppipa.vZispecialissue.1
118

Hikmawati, H., Sutrio, Wahyudi, & Syahidi, K. (2022).
Effects of Learning with Ethnoscience Context on
Learning Outcomes in Cognitive Aspects of
Prospective Physics Teacher Students. Jurnal
Penelitian ~ Pendidikan  IPA, 8(6), 2793-2801.
https:/ /doi.org/10.29303 /jppipa.v8i6.2388

Irma, Z. U., Kusairi, S., & Yuliati, L. (2023). Strem Pbl
With E-Authentic Assessment: Its Impact To
Students” Scientific Creativity on Static Fluid. Jurnal
Pendidikan ~ IPA  Indonesia,  12(1),  80-95.
https:/ /doi.org/10.15294 /jpii.v12i1.40214

Jamaluddin, A. Bin, Pratiwi, A. C., Safira, 1., &
Nurdiyanti, N. (2023). Character, Resilience, and
Critical Thinking of Biology Students after the
Covid-19 Pandemic: How They are Correlated.
Jurnal Penelitian Pendidikan IPA, 9(4), 1585-1592.
https:/ /doi.org/10.29303 /jppipa.v9i4.1574

Jawad, L. F., Majeed, B. H., & Alrikabi, H. T. S. (2021).
The Impact of Teaching by Using STEM Approach
in The Development of Creative Thinking and
Mathematical Achievement Among the Students of
The Fourth Scientific Class. International Journal of
Interactive Mobile Technologies, 15(13), 172-188.
https:/ /doi.org/10.3991/1jim.v15i13.24185

Jawad, L. F., Majeed, B. H., & Alrikabi, H. T. S. (2021).
The Impact of Teaching by Using STEM Approach
in The Development of Creative Thinking and
Mathematical Achievement Among the Students of
The Fourth Scientific Class. International Journal of
Interactive Mobile Technologies, 15(13), 172-188.
https:/ /doi.org/10.3991/1ijim.v15i13.24185

Juanda, A. (2022). Classroom Management: How
Important is Authentic Assessment of 21st Century
Skills in Biology Education Students? Jurnal

September 2023, Volume 9 Issue 9, 539-549

Penelitian ~ Pendidikan ~ IPA,  8(1), 188-194.
https://doi.org/10.29303/jppipa.v8il.1206

Lestari, A. C., & Annizar, A. M. (2020). Proses Berpikir
Kritis Siswa dalam Menyelesaikan Masalah PISA
Ditinjau dari Kemampuan Berpikir Komputasi.
Jurnal Kiprah, 8(1), 46-55.
https:/ /doi.org/10.31629/kiprah.v8i1.2063

Mahanal, S., Zubaidah, S., Sumiati, I. D., Sari, T. M., &
Ismirawati, N. (2019). RICOSRE: A learning model
to develop critical thinking skills for students with
different academic abilities. International Journal of
Instruction, 12(2), 417-434.
https:/ /doi.org/10.29333/1ji.2019.12227a

Mahfuzah, A., & Ramdiah, S. (2020). Pengaruh Model
Project Based Learning (PjBL) pada Konsep Sistem

Koordinasi Manusia terhadap Keterampilan
Metakognnitif Siswa Kelas XI SMA Negeri 4
Banjarmasin.  Florea:  Jurnal  Biologi  Dan
Pembelajarannya, 7(1), 1.
http:/ /doi.org/10.25273 / florea.v7il.6525

Martin, K., & Eliza, F. (2020). Pengembangan

Assessment dalam Pembelajaran Daring untuk
Mata Kuliah Pengukuran dan Instrumen. [urnal
Pendidikan Teknik Elektro, 1(1), 114-117. Retrieved
from
http:/ /jpte.ppj.unp.ac.id/index.php/JPTE/ article
/view /50
Marzam. P., Ambiyar., and Ishak Aziz. (2021).
Effectiveness Of Learning Assesment Through
Feedbback With Test Essays . Jurnal Pendidikan
Bahasa, Sastra dan Seni, 22(2).
https:/ /doi.org/10.24036 / komposisi.v22i2.111025
Melindawati, S., Puspita, V., Suryani, A. I., & Marcelina,
S. (2022). Analisis Literatur Review Penerapan
Model Problem Based Learning (PBL) pada
Pembelajaran IPS di Sekolah Dasar. Edukatif: Jurnal
Ilmu Pendidikan, 4(5), 7338-7346.
https:/ /doi.org/10.31004/ edukatif.v4i5.3919
Mubhayati, E. 1., Trisnawaty, W., & Subaidah, S. (2023).
Implementation of Discovery Learning Models to
Improve Students Mathematic Learning Outcomes.
Jurnal Penelitian Pendidikan IPA, 9(5), 3975-3980.
https://doi.org/10.29303/jppipa.v9i5.2190
Mubhali, M., Prahani, B. K., Mubarok, H., Kurnia, N., &
Asy’ari, M. (2021). The Impact of Guided-
Discovery-Learning  Model on  Students’
Conceptual Understanding and Critical Thinking
Skills. Jurnal Penelitian Dan Pengkajian Ilmu
Pendidikan: E-Saintika, 5(3), 227-240.
https:/ /doi.org/10.36312/ esaintika.v5i3.581
Nandiyanto, A. B. D., Ragadhita, R., & Aziz, M. (2023).
How to calculate and measure solution
concentration using uv-vis spectrum analysis:
Supporting measurement in the chemical
decomposition, photocatalysis, phytoremediation,
546


http://dx.doi.org/10.58258/jupe.v8i2.5343
https://doi.org/10.17509/jsl.v3i3.22387
https://doi.org/10.29408/jga.v4i01.2018
https://doi.org/10.29303/jppipa.v7ispecialissue.1118
https://doi.org/10.29303/jppipa.v7ispecialissue.1118
https://doi.org/10.29303/jppipa.v8i6.2388
https://doi.org/10.15294/jpii.v12i1.40214
https://doi.org/10.29303/jppipa.v9i4.1574
https://doi.org/10.3991/ijim.v15i13.24185
https://doi.org/10.3991/ijim.v15i13.24185
https://doi.org/10.29303/jppipa.v8i1.1206
https://doi.org/10.31629/kiprah.v8i1.2063
https://doi.org/10.29333/iji.2019.12227a
http://doi.org/10.25273/florea.v7i1.6525
http://jpte.ppj.unp.ac.id/index.php/JPTE/article/view/50
http://jpte.ppj.unp.ac.id/index.php/JPTE/article/view/50
https://doi.org/10.24036/komposisi.v22i2.111025
https://doi.org/10.31004/edukatif.v4i5.3919
https://doi.org/10.29303/jppipa.v9i5.2190
https://doi.org/10.36312/esaintika.v5i3.581

Jurnal Penelitian Pendidikan IPA (JPPIPA)

and adsorption process. Indonesian Journal of Science
and Technology, 8(2), 345-362.
https:/ /doi.org/10.17509/ijost.v8i2.57783

Nafsih, N. Z., Festiyed, F., & Mufit, F. (2020). Meta
Analisis Pengembangan Instrumen  Tes
Keterampilan Proses Sains dalam Pembelajaran
Fisika dan IPA. Jurnal Penelitian Dan Pembelajaran
Fisika, 6(1), 89-96. Retrieved from
http:/ /ejournal.unp.ac.id/index.php/jppf/article
/view /108965. njj

Noviana, K. Y., & Murtiyasa, B. (2020). Kemampuan
Literasi Matematika Berorientasi PISA Konten
Quantity Pada Siswa SMP. [NPM (Jurnal Nasional
Pendidikan Matematika), 4(2), 195.
https:/ /doi.org/10.33603 /jnpm.v4i2.2830

Nurhuda, I, & Sukardi, S. (2021). Pengembangan Essay
Assessment pada Proses Pembelajaran Dasar
Listrik dan Elekronika. Jurnal Pendidikan Teknik

Elektro, 2(1), 42-46. Retrieved from
http:/ /jpte.ppj.unp.ac.id/index.php/JPTE/ article
/view /73

Nurlina, Marisda, D. H., Riskawati, Sultan, A. D.,
Sukmawati, & Akram. (2022). Assessment on
Digitalization of Basic Physics Courses: Need
Analysis on the Use of Digital-Based Assessment.
Jurnal Pendidikan IPA Indonesia, 11(4), 531-541.
https://doi.org/10.15294 /jpii.v11i4.39191

Pantiwati, Y., Chamisijatin, L., Zaenab, S., & Sari, T. N. L.
(2022). The Effect of Assessment Strategy on
Students” Character and Creative Thinking Ability
in Designing Learning Media. Jurnal Pendidikan
Progresif, 12(3), 1154-1176.
http:/ /dx.doi.org/10.23960/jpp.v12.i3.202213

Pranomo, M. I, Linda, Rr., & Haryati, S. (2021). Analisis
Buku Teks Kimia Sekolah Menengah Atas (SMA)
Negeri Kelas XI Berdasarkan Indikator Literasi
Sains. Jurnal Riset Pendidikan Kimia, 11(1), 11-24.
https:/ /doi.org/10.21009/JRPK.102.08

Pujani, N. M., Arsana, K. G. Y., Suma, K., Selamet, K., &
Erlina, N. (2022). the Effectiveness of Introduction
To Astronomy Teaching Materials To Improve
Problem-Solving and Generic Science Skills. Jurnal
Pendidikan ~ IPA  Indonesia,  11(2), 333-340.
https:/ /doi.org/10.15294 /jpii.v11i2.34801

Pursitasari, I. D., Rubini, B., Suriansyah, M. L., Samsia, S.,
& Puspita, N. (2023). Climate Change Interactive
Teaching Materials to Enhance Students’ Critical
Thinking Skills and Science Attitude. Jurnal
Penelitian  Pendidikan  IPA, 9(3), 1360-1367.
https:/ /doi.org/10.29303 /jppipa.v9i3.3196

Rahayu, R. R. Y., & Sutrisno, H. (2019). The Effect Of
Chemistry Learning Based On Analogy On Higher
Order Thinking Skills Of Senior High School
Students In Equilibrium Concepts. European Journal
of Education Studies, 5(12), 255-267.

September 2023, Volume 9 Issue 9, 539-549

https:/ /doi.org/10.5281/zenodo.2619248

Ramdani, A., Jufri, A. W., Gunawan, Fahrurrozi, M., &
Yustiqvar, M. (2021). Analysis of students’ critical
thinking skills in terms of gender using science
teaching materials based on the 5e learning cycle
integrated with local wisdom. Jurnal Pendidikan IPA
Indonesia, 10(2), 187-199.
https:/ /doi.org/10.15294 /jpii.v10i2.29956

Rapi, N. K., Suastra, I. W., Widiarini, P., & Widiana, I. W.
(2022). the Influence of Flipped Classroom-Based
Project Assessment on Concept Understanding and
Critical Thinking Skills in Physics Learning. Jurnal
Pendidikan ~ IPA  Indonesia, 11(3), 351-362.
https:/ /doi.org/10.15294 /jpii.v11i3.38275

Risnita, R., & Bashori, B. (2020). The effects of essay tests
and learning methods on students’ chemistry
learning outcomes. Journal of Turkish Science
Education, 17(3), 332-341.
https:/ /doi.org/10.36681/tused.2020.30

Rizal, S., Putra, A. K,, Suharto, Y., & Wirahayu, Y. A.
(2022). Creative Thinking and Process Science Skill:
Self-Organized  Learning  Environment on
Watershed Conservation Material. Jurnal Pendidikan
IPA Indonesia, 11(4), 578-587.
https:/ /doi.org/10.15294 /jpii.v11i4.39571

Rohim, D. C. (2021). Konsep Asesmen Kompetensi
Minimum untuk Meningkatkan Kemampuan
Literasi Numerasi Siswa Sekolah Dasar. Jurnal
VARIDIKA, 33(1), 54-62. Retrieved from
https:/ /journals.ums.ac.id/index.php/varidika/a
rticle/ view /14993

Rohima, R., Friska, S. Y. & Novitasari, A. (2021).
Pengaruh metode demonstrasi terhadap hasil
belajar siswa pada muatan IPA kelas IV SDN 07
Sitiung kabupaten dharmasraya. Innovative: Journal
of Social  Science  Research, 1(2), 113-116.
https:/ /doi.org/10.31004/innovative.v1i2.24

Safaruddin, Degeng, I. N. S., Setyosari, P., & Murtadho,
N. (2020). The effect of PJBL with WBL media and
cognitive style on students’ understanding and
science-integrated concept application. Jurnal
Pendidikan ~ IPA  Indonesia,  9(3),  384-395.
https:/ /doi.org/10.15294 /jpii.v9i3.24628

Sandi, T. S., Festiyed, Darvina, Y., & Dewi, W. S. (2019).
Pengaruh Lks Berorientasi Concept Attainment
Pada Materi Momentum, Impuls Dan Getaran
Harmonis Untuk Meningkatkan Pemahaman
Konsep Fisika Siswa Sma. Physics Education, 12(3),
409-416. Retrieved from
https:/ /ejournal.unp.ac.id/students/index.php/p
fis/article/view /6822

Sanova, A., & Malik, A. (2023). The Influence of
Ethnoscience Approach through Problem Based
Learning Model on Science Literacy Ability in
Buffer Solution Material. Jurnal Penelitian Pendidikan

547


https://doi.org/10.17509/ijost.v8i2.57783
https://doi.org/10.33603/jnpm.v4i2.2830
http://jpte.ppj.unp.ac.id/index.php/JPTE/article/view/73
http://jpte.ppj.unp.ac.id/index.php/JPTE/article/view/73
https://doi.org/10.15294/jpii.v11i4.39191
http://dx.doi.org/10.23960/jpp.v12.i3.202213
https://doi.org/10.21009/JRPK.102.08
https://doi.org/10.15294/jpii.v11i2.34801
https://doi.org/10.29303/jppipa.v9i3.3196
https://doi.org/10.5281/zenodo.2619248
https://doi.org/10.15294/jpii.v10i2.29956
https://doi.org/10.15294/jpii.v11i3.38275
https://doi.org/10.36681/tused.2020.30
https://doi.org/10.15294/jpii.v11i4.39571
https://journals.ums.ac.id/index.php/varidika/article/view/14993
https://journals.ums.ac.id/index.php/varidika/article/view/14993
https://doi.org/10.15294/jpii.v9i3.24628
https://ejournal.unp.ac.id/students/index.php/pfis/article/view/6822
https://ejournal.unp.ac.id/students/index.php/pfis/article/view/6822

Jurnal Penelitian Pendidikan IPA (JPPIPA)

IPA, 9(7), 5498-
5508.https:/ /doi.org/10.29303 /jppipa.v9i7.1612
Saputri, A. C., Sajidan, Rinanto, Y. Afandi, &
Prasetyanti, N. M. (2019). Improving students’
critical thinking skills in cell-metabolism learning
using Stimulating Higher Order Thinking Skills
model. International Journal of Instruction, 12(1), 327-
342. https:/ /doi.org/10.29333/1ji.2019.12122a
Siburian, J., Corebima, A. D., Ibrohim, & Saptasari, M.
(2019). The correlation between critical and creative
thinking skills on cognitive learning results.
Eurasian Journal of Educational Research,(81), 99-114.
https:/ /doi.org/10.14689/ ejer.2019.81.6
Simanjuntak, M., Panjaitan, J., & Syahputra, S. A. (2021).
Using Preprocessing Text Mining With Nazief-
Adriani Algorithms Similarity Of Essay Final Exam
Semester. Jurnal Mantik, 5(36), 1714-1720. Retrieved
from
http:/ /www.iocscience.org/ejournal/index.php/
mantik/article/view /1544
Sudarmin, S., Zahro, L., Pujiastuti, S. E., Asyhar, R,
Zaenuri, Z., & Rosita, A. (2019). The development
of PBL-based worksheets integrated with green
chemistry and ethnoscience to improve students’
thinking skills. Jurnal Pendidikan IPA Indonesia, 8(4),
492-499. https:/ /doi.org/10.15294 /jpii.v8i4.17546
Sujanem, R., & Putu Suwindra, I. N. (2023). Problem-
Based Interactive Physics E-Module in Physics
Learning Through Blended Pbl To Enhance
Students” Critical Thinking Skills. Jurnal Pendidikan
IPA Indonesia, 12(1), 135-145.
https:/ /doi.org/10.15294 /jpii.v12i1.39971
Sukmawati, W., & Zulherman, Z. (2023). Analysis of
Changes in Students’ Scientific Literacy Ability
After Attending Lectures Using the RADEC Model.
Jurnal Penelitian Pendidikan IPA, 9(3), 1039-1044.
https:/ /doi.org/10.29303 /jppipa.v9i3.2846
Suliyanthini, D., & Yulianur, F. (2023). Effect of Project-
Based STEAM Acquire on Student Creativity in
Science Learning During the Pandemic Period.
Jurnal Penelitian Pendidikan IPA, 9(5), 2423-2430.
https:/ /doi.org/10.29303 /jppipa.v9i5.3746
Suparya, I. K., I Wayan Suastra, & Putu Arnyana, 1. B.
(2022). Rendahnya Literasi Sains: Faktor Penyebab
Dan Alternatif Solusinya. Jurnal Ilmiah Pendidikan
Citra Bakti, 9(1), 153-166.
https:/ /doi.org/10.38048 /jipcb.v9i1.580
Supena, 1., Darmuki, A., & Hariyadi, A. (2021). The
Influence of Learning Model on Students” Learning
Outcomes. International Journal of Instruction, 14(3),
873-892. Retrieved from
https:/ /eric.ed.gov/?id=E]J1304598
Suradika, A., Dewi, H. 1, & Nasution, M. 1. (2023).
Project-Based Learning and Problem-Based
Learning Models in Critical and Creative Students.

September 2023, Volume 9 Issue 9, 539-549

Jurnal Pendidikan IPA Indonesia, 12(1), 153-167.
https:/ /doi.org/10.15294 /jpii.v12i1.39713

Susilawati, A., Yusrizal, Y., Halim, A., Syukri, M.,
Khaldun, I., & Susanna, S. (2022). Effect of Using
Physics Education Technology (PhET) Simulation
Media to Enhance Students” Motivation and
Problem-Solving Skills in Learning Physics. Jurnal
Penelitian  Pendidikan  IPA, 8(3), 1157-1167.
https:/ /doi.org/10.29303 /jppipa.v8i3.1571

Sutami. (2020). Pengembangan Instrumen Asesmen
Higher Order Thinking Skills (HOTS) pada Mata
Pelajaran Bahasa Indonesia SMA dan SMK.
Diglosia:  Jurnal Kajian Bahasa, Sastra, Dan
Pengajarannya, 3(1), 102-113.
https://doi.org/10.30872/diglosia.v3il.24

Tanjung, M. R., Emilya, W. T., Festiyed, F., & Mufit, F.
(2022). Literatur Review Pengembangan Instrumen
Asesmen  Pemahaman  Konseptual = Pada
Pembelajaran Sains. Jurnal Penelitian Pembelajaran
Fisika, 13(2), 219-226. Retrieved from
https:/ /journal.upgris.ac.id/index.php/JP2F/ arti
cle/view /12176

Ulmi, F. (2018). Tahap Validasi Lembar Essay
Assessment Berbasis Creative Problem Solving
(CPS) untuk Meningkatkan Kemampuan Berpikir
Kreatif Peserta Didik dalam Pembelajaran Fisika di
SMA. Natural Science: Jurnal, 4(1), 561-571.
Retrieved from
https:/ /ejournal.uinib.ac.id/jurnal/index.php/na
turalscience/article/ view /453

Verawati, N. N. S. P., Hikmawati, Prayogi, S., & Bilad,
M. R. (2021). Reflective Practices in Inquiry
Learning: Its Effectiveness in Training Pre-Service
Teachers’ Critical Thinking Viewed From Cognitive
Styles. Jurnal Pendidikan IPA Indonesia, 10(4), 505-
514. https:/ /doi.org/10.15294/jpii.v10i4.31814

Verawati, N. N. S. P, Prayogi, S., Gummah, S., Muliadi,
A., & Yusup, M. Y. (2019). The effect of conflict-
cognitive strategy in inquiry learning towards pre-
service teachers’ critical thinking ability. Jurnal
Pendidikan ~ IPA  Indonesia,  8(4), 529-537.
https:/ /doi.org/10.15294/jpii.v8i4.21002

Wahyuni, G., Mujib, A., & Zahari, C. L. (2022). Analisis
Kemampuan Berpikir Visual Siswa Ditinjau Dari

Adversity Quotient. JUPE: Jurnal Pendidikan

Mandala, 7(2), 289-295.

http:/ /dx.doi.org/10.58258 /jupe.v7i2.3335
Warsah, I, Morganna, R, Uyun, M.,

Hamengkubuwono, H., & Afandi, M. (2021). The
Impact of Collaborative Learning on Learners’
Critical Thinking Skills. International Journal of
Instruction, 14(2), 443-460.
https:/ /doi.org/10.29333/1ji.2021.14225a
Widiastuti, I. A. M. S., Mukminatien, N., Prayogo, J. A,
& Irawati, E. (2020). Dissonances between teachers’
548


https://doi.org/10.29303/jppipa.v9i7.1612
https://doi.org/10.29333/iji.2019.12122a
https://doi.org/10.14689/ejer.2019.81.6
http://www.iocscience.org/ejournal/index.php/mantik/article/view/1544
http://www.iocscience.org/ejournal/index.php/mantik/article/view/1544
https://doi.org/10.15294/jpii.v8i4.17546
https://doi.org/10.15294/jpii.v12i1.39971
https://doi.org/10.29303/jppipa.v9i3.2846
https://doi.org/10.29303/jppipa.v9i5.3746
https://doi.org/10.38048/jipcb.v9i1.580
https://eric.ed.gov/?id=EJ1304598
https://doi.org/10.15294/jpii.v12i1.39713
https://doi.org/10.29303/jppipa.v8i3.1571
https://doi.org/10.30872/diglosia.v3i1.24
https://journal.upgris.ac.id/index.php/JP2F/article/view/12176
https://journal.upgris.ac.id/index.php/JP2F/article/view/12176
https://ejournal.uinib.ac.id/jurnal/index.php/naturalscience/article/view/453
https://ejournal.uinib.ac.id/jurnal/index.php/naturalscience/article/view/453
https://doi.org/10.15294/jpii.v10i4.31814
https://doi.org/10.15294/jpii.v8i4.21002
http://dx.doi.org/10.58258/jupe.v7i2.3335
https://doi.org/10.29333/iji.2021.14225a

Jurnal Penelitian Pendidikan IPA (JPPIPA)

beliefs and practices of formative assessment in EFL
classes. International Journal of Instruction, 13(1), 71-
84. https:/ /doi.org/10.29333/iji.2020.1315a
Wumu, A., & Buhungo, T. J. (2023). The Effectiveness of
Problem-Based Learning Model Assisted by Canva-
Oriented Pancasila Student Profiles to Improve
Scientific Literacy. Jurnal Penelitian Pendidikan IPA,
9(8), 5892-
5898.https:/ /doi.org/10.29303 /jppipa.v9i8.4022
Yusuf, Q., Jusoh, Z., & Yusuf, Y. Q. (2019). Cooperative
learning strategies to enhance writing skills among
second language learners. International Journal of
Instruction, 12(1), 1399-1412.
https:/ /doi.org/10.29333/1ji.2019.12189%
Zubaidah, S. (2018). Mengenal 4C: Learning and
Innovation Skills untuk Menghadapi Era Revolusi
Industri 4.0. 2nd Science Education National
Conference,  (April), 1-18. Retrieved from
https:/ /www .researchgate.net/publication/33246
9989
Zulyusri, Z., Elfira, I, Lufri, L., & Santosa, T. A. (2023).
Literature Study: Utilization of the PjBL Model in
Science Education to Improve Creativity and
Critical Thinking Skills. Jurnal Penelitian Pendidikan
IPA, 9(1), 133-143.
https:/ /doi.org/10.29303 /jppipa.v9il.2555

September 2023, Volume 9 Issue 9, 539-549

549


https://doi.org/10.29333/iji.2020.1315a
https://doi.org/10.29303/jppipa.v9i8.4022
https://doi.org/10.29333/iji.2019.12189a
https://www.researchgate.net/publication/332469989
https://www.researchgate.net/publication/332469989
https://doi.org/10.29303/jppipa.v9i1.2555

