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Abstract: This research aims to describe and explain simultaneously whether
there are differences in science learning motivation and critical thinking skills of
students who learn using different learning models. The experimental class is
with modified POE, while the control class is with a conventional learning model.
This type of research is a quasi-experimental research design with a
nonequivalent pretest-posttest control group design. The data obtained were
analyzed descriptively and the hypothesis was tested using MANCOVA. The
research results showed that simultaneously there were significant differences in
science learning motivation and students' critical thinking skills between the
experimental and control classes in terms of the results of the analysis of the
students' achievements. The modified POE learning model is better at increasing
students' science learning motivation and thinking skills compared to 5M

article is distributed under a (CC-BY
License)

learning.

Introduction

The 2013 curriculum is the government's effort to
achieve the demands of the 21st century, namely the
quality of human resources becoming increasingly
competent (Asy’ari & Hamami, 2020). Learning that
adheres to the 2013 Curriculum, one of which
emphasizes the development of the 4C aspects: creative,
critical thinking, communicative, and collaborative
(Sulaksana, 2020). This aims to produce a generation
equipped with good knowledge, skills, and attitudes so
that they can survive all challenges in the present and in
the future (Mardhiyah et al., 2021; Rawung et al., 2021).
Learning carried out according to the 2013 Curriculum
must meet the characteristics of 21st-century learning.
First, motivate students to seek knowledge. Second, it
leads to problem formulation activities. Third, train
students to make decisions. Fourth, there are
collaborative activities in solving problems (Febri et al.,
2019).
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The POE (Predict, Observe, Explain) learning
model is a model that meets the characteristics of 21st-
century learning because it invites students to build
knowledge through the experiences and challenges
provided so that they can learn independently (Parwati
et al., 2020). Logical, systematic learning activities and
carrying out scientific work in POE learning can develop
students' thinking skills. Such activities provide learning
experiences that involve all students' attitudes and
abilities (Khoiri, 2021). Judging from the characteristics
and findings of previous research, the POE learning
model can increase students' learning motivation and
critical thinking skills (Hermita et al., 2019; Setiyani et
al., 2019; Simarmata & Djulia, 2019).

However, on the other hand, there are
inconsistencies in the implementation of the POE
learning model steps, especially in the second syntax,
that is observed. Nawawi, et al. (2013) implemented the
POE model using media at the observe stage. Apart from
that, research conducted by Ma'rifatun, et al. (2014) tried
to compare experimental activities with observing
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demonstrations by teachers, the results were that
demonstrations gave less effective results. In fact, the
observed step in the POE learning model experienced a
development as stated by Liew (2004) into students
carrying out experimental activities. Experimental
learning activities must be filled with conducting
experiments, analyzing, interpreting, and drawing
conclusions (Memes, 2000).

This inconsistency attracted the attention of
researchers to make modifications by inserting aspects
of basic and integrated science process skills to
complement and reinforce the learning experience in
each syntax of the POE learning model. Learning
experiences can increase learning motivation,
considering that learning motivation plays an important
role in building conceptions (Tuan et al,, 2005), and
achieving student learning outcomes (Azhari et al., 2020;
Sudiatmika et al., 2019). This is related to previous
research which shows that learning motivation is still
low due to conventional learning which is less
attractively implemented in the classroom (Hadisaputra
et al., 2020; Ilyas & Liu, 2020; Ramdani et al., 2020), so
learning is needed that provides learning experiences
meaningful to students.

Activities in the observation step in the modified
POE model are filled with experiment planning
activities which include formulating hypotheses,
determining variables, determining tools and materials,
preparing work steps, and observing. This activity can
increase student independence in solving a problem.
Apart from that, it can develop students' critical thinking
skills (Mubarokah et al., 2017). Science process skills
applied in learning have also been proven to improve
critical thinking skills (Perdana et al., 2017; Pradana et
al., 2020).

Critical thinking skills are one of the skills that need
to be mastered nowadays, but in fact, the level of
students' critical thinking skills is still relatively low
(Aini et al., 2020; Febri et al., 2019; Purwanto et al., 2019;
Rahayu et al., 2019; Saputri et al., 2018; Zubaidah et al.,
2018). Mastery of critical thinking skills needs to be
mastered optimally by using effective learning models
and supporting the development of student's skills.

The considering the need to foster learning
motivation and develop students' critical thinking skills,
the combination of the POE learning model with aspects
of basic and integrated science process skills (modified
POE) is theoretically thought to be able to increase
learning motivation and critical thinking skills
simultaneously. However, limited studies on the
modified POE learning model and the success of this
learning depend on the level of readiness of students,
causing doubts regarding its effect on science learning
motivation and critical thinking skills simultaneously.
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The aim of this research is to describe and explain
differences in critical thinking skills.

Method

The type of research carried out is quantitative
research. The first step taken in this research is preparing
the RPP and LKPD that will be used in carrying out the
treatment. Apart from that, a research instrument was
also prepared. The instruments wused were
questionnaires and tests. Questionnaires were used to
collect science learning motivation data, while critical
thinking skills data was obtained through tests. The
science learning motivation questionnaire instrument
used in this research refers to the indicators proposed by
Uno (2013), while the critical thinking skills indicators
which are used as a reference in compiling critical
thinking skills test instruments use the indicators stated
by Facione (1990). The research instrument is then tested
for validity and reliability to find out whether it is
suitable for use in research. If the instrument does not
meet the requirements, it will be revised and discussed
with experts.

The next step is to determine the research sample.
The sample for this research was two study group
classes (rombel) which were chosen randomly using the
cluster random sampling technique. The sample came
from the entire population of class VIII students in
semester 2 of the 2022/2023 academic year at SMP
Negeri 5 Mengwi, Badung Regency, Bali. The two
classes of groups used as samples were divided into
experimental and control classes. The experimental class
was given treatment with a modified POE learning
model, while the control class received 5M learning. The
variables of this research consist of independent
variables (modified POE learning model and
conventional learning), dependent variables (science
learning motivation and critical thinking skills), and
covariate variables (pretest scores for science learning
motivation and critical thinking skills).

The research design uses a nonequivalent pretest
posttest control group design which is presented in
Table 1 (Sugiyono, 2017). The research data acquisition
stage followed the design above, namely carrying out a
pretest before the treatment, followed by a posttest after
the treatment was carried out three times. The data
obtained was then analyzed descriptively and the
hypothesis tested using MANCOVA (Multivariate
Analysis of Variance) analysis. MANCOVA analysis
was carried out after the data had gone through
prerequisite analysis tests consisting of multivariate
normality tests, homogeneity of variance, homogeneity
of variance-covariance, linearity, the slope of the
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regression line, and collinearity (Facione, 1990; Uno,
2013).

Table 1. Nonequivalent pretest posttest control group

design

Class Pretest Treatment Posttest
Experiment O1 X O
Control O3 Y O4
Description

O:1 : Experimental class Pretest

O2 : Experimental class Posttest

Os : Control class Pretest

O; : Control class Posttest

X :  Experimental class treatment

Y : Control class treatment

Result and Discussion

The results of descriptive data analysis show that
there are differences in the average scores of students'
science learning motivation and critical thinking skills
between the experimental class and the control class.
Students who studied with the modified POE learning
model had higher average posttest scores for science
learning motivation and critical thinking skills than
students who studied with conventional learning in the
control class. Initial and final data on students' science
learning motivation and critical thinking abilities are
presented in Tables 2 and 3.

Table 2. Initial and final data on motivation to learn
science

Descriptive Control Class Experimental Class
Analysis Pretest  Posttest Pretest  Posttest
Average 52.69 7242 52.63 77.45
Standard 481 769 456 571
Deviation

Table 3. Initial and final data on critical thinking skills

Descriptive Control Class Experimental Class
Analysis Pretest Posttest Pretest  Posttest
Average 27.03 46.78 29.21 60.96
Standard 655 951 8.27 9.74
Deviation

Tabel 4. Initial and final data on motivation to learn
science
Effect F Sig.

Pillai’s Trace 20.68a 0.00

Class Wilks” Lambda 20.68a 0.00
Hotelling’s Trace 20.682 0.00

Roy’s Largest Root 20.682 0.00

Data on science learning motivation and critical
thinking skills were also analyzed using the MANCOVA
hypothesis test, the results of the analysis are presented
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in Table 4. Based on Table 4, the values of Pillai's Trace,
Wilks' Lambda, Hotelling's Trace, and Roy's Largest
Root each have a value of F = 20.684 with a sig value of
0.000. The significance value obtained is less than 0.05 so
the alternative hypothesis is accepted. This means that
there is a significant difference between science learning
motivation and students' critical thinking skills in the
experimental class and the control class. The average
science learning motivation of students who study with
the modified POE learning model is higher than
students who study with conventional learning. This is
caused by the learning activities carried out. The
modified POE model makes students interested in
learning, so that motivation is high to understand the
topic being studied (Simarmata & Djulia, 2019).

The modified POE model involves students
actively and gives students the freedom to explore in
search of their own knowledge. This conditioning has a
positive impact in the form of encouraging the desire to
try to be more active in learning activities (Nur’Azizah
et al., 2021; Sari et al., 2021; Yanti et al., 2023). The more
students involve themselves in learning activities, the
more their thinking abilities in solving problems will
develop. Learning activities that empower science
process skills, students tend to have high learning
motivation and influence students' critical thinking
skills (Fajari et al., 2020; Hermita et al., 2019; Nugraha et
al., 2017). Activities with science process skills train
students' abilities such as identifying cause and effect or
relationships, identifying or creating questions,
formulating hypotheses, and designing experimental
activities so as to help students independently build
knowledge and train their thinking abilities (Rizki et al.,
2021). Learning activities in the experimental class are
presented in Figure 1.

(b)
Figure 1. (a) Students design experiments, (b) Students carry
out experiments according to the design they have made

Motivation to learn and critical thinking skills are
related. Students with high learning motivation will
have better critical thinking skills than students with low
learning motivation (Dewanthikumala et al., 2021;
Miharja et al., 2021; Rini et al., 2020). However, this is not
in line with the findings of this research, namely the
results of the collinearity test between learning
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motivation and critical thinking skills of 0.230 (r < 0.8).
This means that the dependent variable does not have a
significant relationship. It means, in terms of average
achievement scores, science learning motivation is in the
high category, while the average critical thinking ability
is in the sufficient (experimental class) and low (control
class) categories.

This may occur due to factors other than learning
motivation, as learning motivation itself is affected by
both intrinsic and extrinsic factors. Factors that can
influence the achievement of critical thinking skills are
physical condition, anxiety, different intellectual
development between students, study habits,
understanding of concepts, place of study, friends, and
intensity of training (Dini et al., 2023; Marina et al., 2020;
Muwaffiq et al.,, 2022; Liyanto et al., 2020). Students'
inability to think critically can also be caused by not
being familiar with carrying out activities that involve
critical thinking skills, apart from that it is also
influenced by students' low understanding and mastery
of concepts when solving problems so that students'
achievement of critical thinking skills is not optimal
(Kurniahtunnisa et al., 2023; Yanti et al., 2023). However,
on the other hand, the modified POE model has
advantages in the predict and observe stages which
respectively provide students with challenges,
responsibilities and various activities that foster learning
motivation and train students' critical thinking skills
(Herzberg, 1966; Yuenyong & Yuenyong, 2021).

Conclusion

Based on the results and analysis, it can be
concluded that simultaneously there is a significant
difference in the science learning motivation and critical
thinking skills of experimental class students and
control class students. The modified POE learning
model is better at increasing science learning motivation
and critical thinking skills than conventional learning
models.

Acknowledgments

The researcher would like to thank SMP Negeri 5 Mengwi,
especially Mr. I Made Nuriada, M.Pd., science teacher Mrs. Ni
Luh Putu Purnawati, S.Pd. and Mrs. Ni Putu Ratih Putri Widya
Santhi, S.Pd., as well as students of classes VIII F and VIII L for
the 2022 /2023 academic year who participated in this research.

Author Contributions

Authors have their own contributions. Fatimah Millenia
Fauziah conducted the investigation, analyzed the data, and
wrote the draft; A. A. Istri Agung Rai Sudiatmika, M.Pd carries
out supervision and reflection; and Dr. I Wayan Suja, M.Si who
worked on the review writing draft.

Funding
This research did not receive funding from any party

November 2023, Volume 9 Issue 11, 9224-9230

Conflicts of Interest
The authors declare no conflicts of interest.

References

Aini, M., Suratno, S., & Asyiah, I. N. (2020). Analysis of
students critical thinking skills in junior high school
on natural sciences based on the difference of
learning styles. Journal of Physics: Conference Series,
1465(1). https:/ /doi.org/10.1088/1742-
6596/1465/1/012047

Asy’ari, A., & Hamami, T. (2020). Strategi
Pengembangan Kurikulum Menghadapi Tuntutan
Kompetensi Abad 21. IQ (llmu Al-Qut’an): Jurnal
Pendidikan Islam, 3(01), 19-34.
https:/ /doi.org/10.37542/iq.v3i01.52

Azhari, S., Suastra, I. W., & Sudiatmika, A. A. I. A. R.
(2020). Hubungan antara Motivasi Belajar dan
Sikap Ilmiah Dengan Prestasi Belajar Fisika Siswa
Kelas XI IPA SMA Negeri 2 Denpasar. Jurnal
Pendidikan Fisika Undiksha, 10(2), 91.
https:/ /doi.org/10.23887/jjpf.v10i2.28688

Dewanthikumala, Jasruddin, & Abdullah, H. (2021).
Analysis of Critical Thinking Skills Based on
Learning Motivation, Responsibility, and Physics
Learning Discipline of Senior High School Students
in Takalar. Journal of Physics: Conference Series,
1805(1). https:/ /doi.org/10.1088/1742-
6596,/1805/1/012004

Dini, A., Rahmatan, H., Muhibbudin, Nurmaliah, C., &
Safrida. (2023). Application of the E-module
combined with the Guided Inquiry Learning Model
to Increase Student Motivation and Learning
Outcomes on the Structure and Function of Plant
Tissues. Jurnal Penelitian Pendidikan IPA, 9(6), 4768~
4776. https:/ / doi.org/10.29303 /jppipa.v9i6.3857

Facione, P. A. (1990). Critical Thinking: A Statement of
Expert Consensus for Purposes of Educational
Assessment and Instruction.

Fajari, L. E. W., Sarwanto, & Chumdari. (2020). Student
critical thinking skills and learning motivation in
elementary students. Journal of Physics: Conference
Series, 1440(1). https://doi.org/10.1088/1742-
6596,/1440/1/012104

Febri, A., Sajidan, & Sarwanto. (2019). Analysis of
Students” Critical Thinking Skills at Junior High
School in Science Learning. Journal of Physics:

Conference Series, 1397(1).
https:/ /doi.org/10.1088 /1742-
6596/1397/1/012018

Hadisaputra, S., Ihsan, M. S., Gunawan, & Ramdani, A.
(2020). The development of chemistry learning
devices based blended learning model to promote
students’ critical thinking skills. Journal of Physics:
Conference Series, 1521(4).

9227



Jurnal Penelitian Pendidikan IPA (JPPIPA)

https:/ /doi.org/10.1088/1742-
6596/1521/4/042083

Hermita, N., Dewi, R., Alpusari, M., Noviana, E.,
Kurniaman, O., Antosa, Z., Sari, I. K., Mulyani, E.
A, Elvina, E., & Putra, E. D. (2019). Improvement of
Elementary School Critical Thinking Skills Through
the POE Learning Model (Predict-Observe-Explain)
on Natural Resource Material. Journal of Physics:

Conference Series, 1351(1).
https:/ /doi.org/10.1088/1742-
6596/1351/1/012076

Herzberg, F. (1966). Work and The Nature of Man. World
Publishing Company.

Ilyas, I., & Liu, A. N. A. M. (2020). The Effect of Based E-
learning Contextual Approach on Student Learning
Motivation. Jurnal Penelitian Pendidikan IPA, 6(2),
184. https:/ /doi.org/10.29303/jppipa.v6i2.425

Khoiri, N. (2021). Efektivitas Strategi Pembelajaran
Inkuiri terhadap Sikap Ilmiah dan Keterampilan
Proses Sains. Jurnal Penelitian Pembelajaran Fisika,
12(1), 72-77.
https:/ /doi.org/10.26877/jp2£f.v12i1.8313

Kurniahtunnisa, K., Anggraito, Y. U, Ridlo, S, &
Harahap, F. (2023). STEM-PjBL Learning: The
Impacts on Students’ Critical Thinking, Creative
Thinking, Communication, and Collaboration
Skills. Jurnal Penelitian Pendidikan IPA, 9(7), 5007-
5015. https:/ /doi.org/10.29303 /jppipa.v9i7.2985

Liyanto, M.S., Disman, D., & Dahlan, D. (2020).
Identifikasi Perbedaan Keterampilan Berpikir Kritis
Ditinjau dari Motivasi Belajar Peserta Didik. Jurnal
Imu-Ilmu Sosial, 17(1), 91-98.
http:/ /dx.doi.org/10.21831/socia.v17i1.34111

Ma'rifatun, D., Martini, K. S., & Utomo, S. B. (2014).
Pengaruh Model Pembelajaran Predict Observe
Explaint (Poe) Menggunakan Metode Eksperimen
Dan Demonstrasi Terhadap Prestasi Belajar Siswa
Pada Pokok Bahasan Larutan Penyangga Kelas Xi
Sma Al Islam 1 Surakarta Tahun Pelajaran
2013/2014. Jurnal Pendidikan Kimia, 3(3), 11-16.
Retrieved from
https:/ /jurnal.fkip.uns.ac.id/index.php/kimia/ar
ticle/ view /4096 %0Ahttps:/ /jurnal.fkip.uns.ac.id/
index.php/kimia/article/ download /4096 /2926

Mardhiyah, R. H., Aldriani, S. N. F., Chitta, F., &
Zulfikar, M. R. (2021). Pentingnya Keterampilan
Belajar di Abad 21 sebagai Tuntutan dalam
Pengembangan Sumber Daya Manusia. Lectura:
Jurnal Pendidikan, 12(1), 29-40.
https:/ /doi.org/10.31849/lectura.v12i1.5813

Marina, Sumartoyo, & Mutakin, T. Z. (2020). Pengaruh
Motivasi Belajar dan Perhatian Orang Tua terhadap
Kemampuan Berpikir Kritis Matematika (Survei
pada Siswa Kelas XI SMA di Depok). Alfarisi: Jurnal
Pendidikan MIPA, 3(2), 120-128. Retrieved from

November 2023, Volume 9 Issue 11, 9224-9230

https:/ /journal.lppmunindra.ac.id/index.php/alf
arisi/article/view /6056

Memes, W. (2000). Model Pembelajaran Fisika di SMP.
Proyek Pemgembangan Guru sekolah Menengah
Depdiknas.

Miharja, U., Rumanta, M., & Rahayu, U. (2021).
Pengaruh Model Inquiry-Based Learning dan
Motivasi Belajar Terhadap Keterampilan Berpikir
Kritis Siswa Kelas V SD. Jurnal Elementaria Edukasia,
4(1), 55-64. https:/ /doi.org/10.31949/jee.v4il1.3027

Mubarokah, N., Kurniatin, S., Utari, S., & Karim, S.
(2017). Merancang Percobaan Pada Materi
Momentum Dan Impuls Melalui Pendekatan
Saintifik ( Penelitian Tindakan Kelas Di Kelas Xi-C
Sman 5 Bandung Tahun 2016 ) Interactive Inquiry
Inquiry Application Rendah
Kecerdasan intelektual ----------- . Jurnal Wahana
Pendidikan  Fisika, 2(2), 6-11. Retrieved from
https:/ /vm36.upi.edu/index.php/WapFi/article/
view /8271 /pdf

Muwaffiq, M. N., Fatah, H. M., & Ibrahim. (2022).
Hubungan Antara Motivasi Belajar Dengan
Kemampuan Berfikir Kritis Siswa Kelas IX
Madrasah Tsanawiyah (MTs). PHYTHAGORAS:
Jurnal Program Studi Pendidikan Matematika, 11(1),
19-28. Retrieved from
https:/ /www journal.unrika.ac.id/index.php/jur
nalphythagoras/article/view /3615

Nawawi, N., Sugiyarto, S., & Sutarno, S. (2013).
Pembelajaran Biologi Dengan Model Poe (Predict-
Observe-Explain) Menggunakan Multimedia Flash
Dan Vcd Ditinjau Dari Kemampuan Verbal Dan
Kreativitas Siswa. INKUIRI: Jurnal Pendidikan IPA,
2(01). https:/ /doi.org/10.20961/inkuiri.v2i01.9756

Nugraha, A. ], Suyitno, H., & Susilaningsih, E. (2017).
Analisis Kemampuan Berpikir Kritis Ditinjau dari
Keterampilan Proses Sains dan Motivasi Belajar
melalui Model PBL. Journal of Primary Education,
6(1), 35-43.
https:/ /doi.org/10.15294/JPE.V6I1.14511

Nur’Azizah, R., Utami, B., & Hastuti, B. (2021). The
relationship between critical thinking skills and
students learning motivation with
students’'learning achievement about buffer
solution in eleventh grade science program. Journal
of  Physics: Conference Series, 1842(1).
https:/ /doi.org/10.1088/1742-
6596,/1842/1/012038

Parwati, G. A. P. U., Rapi, N. K., & Rachmawati, D. O.
(2020). Penerapan Model Pembelajaran Inkuiri
Terbimbing Untuk Meningkatkan Kemampuan
Berpikir Kritis Dan Sikap Ilmiah Siswa Sma. Jurnal

Pendidikan  Fisika  Undiksha,  10(1),  49-60.
https:/ /doi.org/10.23887 /jjpf.v10i1.26724
Perdana, F. A., Sarwanto, & Sukarmin. (2017).

9228



Jurnal Penelitian Pendidikan IPA (JPPIPA)

Keterampilan Proses Sains Untuk Meningkatkan
Kemampuan Berpikir Kritis Dan Motivasi Belajar
Siswa Sma / Ma Kelas X Pada Materi Dinamika
Gerak. Jurnal Inkuiri, 6(3), 61-76.
https:/ /doi.org/10.20961/inkuiri.v6i3.17844

Pradana, D., Nur, M., & Suprapto, N. (2020). Improving
Critical Thinking Skill of Junior High School
Students through Science Process Skills Based
Learning. Jurnal Penelitian Pendidikan IPA, 6(2), 166~
172. https:/ /doi.org/10.29303/jppipa.v6i2.428

Purwanto, Y. P. B., Masykuri, M., Soeparmi, & Elisanti,
E. (2019). Analysis of Science Students Critical
Thinking Skill in Junior High School. Journal of
Physics: Conference Series, 1233(1).
https:/ /doi.org/10.1088/1742-
6596,/1233/1/012086

Rahayu, S. J., Sukarmin, & Karyanto, P. (2019). Analysis
of Junior High School Students’ Critical Thinking
Skills Profile in Surakarta. Journal of Physics:

Conference Series, 1233(1).
https:/ /doi.org/10.1088/1742-
6596,/1233/1/012076

Ramdani, A., Syukur, A., Gunawan, G., Permatasari, 1.,
& Yustiqvar, M. (2020). Increasing Students’
Metacognition Awareness : Learning Studies Using
Science Teaching Materials Based on SETS
Integrated Inquiry. International Journal of Advanced
Science and Technology, 29(5), 6708-6721. Retrieved
from
http:/ /sersc.org/journals/index.php/IJAST/ articl
e/view/17723

Rawung, W. H., Katuuk, D. A, Rotty, V. N. ], &
Lengkong, J. S. J. (2021). Kurikulum dan
Tantangannya pada Abad 21. Jurnal Bahana
Manajemen Pendidikan, 10(1), 29-34.
https:/ /doi.org/10.24036/jbmp.v10i1.112127

Rini, D. S., Adisyahputra, & Sigit, D. V. (2020). Boosting
student critical thinking ability through project
based learning, motivation and visual, auditory,
kinesthetic learning style: A study on Ecosystem
Topic. Universal Journal of Educational Research,
8(4A), 37-44.
https:/ /doi.org/10.13189/ ujer.2020.081806

Rizki, A., Khaldun, I, & Pada, A. U. T. (2021).
Development of Discovery Learning Student
Worksheets to Improve Students” Critical Thinking
Skills in Chemical Balance Materials. Jurnal
Penelitian ~ Pendidikan ~ IPA, 7(4), 707-711.
https:/ /doi.org/10.29303/jppipa.v7i4.829

Saputri, A. C, Sajidan, S., & Rinanto, Y. (2018). Critical
thinking skills profile of senior high school students
in Biology learning. Journal of Physics: Conference
Series,  1006(1). https://doi.org/10.1088/1742-
6596,/1006/1/012002

Sari, R. M., Sumarmi, Astina, I. K., Utomo, D. H., &

November 2023, Volume 9 Issue 11, 9224-9230

Ridhwan. (2021). Increasing Students Critical
Thinking Skills and Learning Motivation Using
Inquiry Mind Map. International Journal of Emerging
Technologies in Learning, 16(3), 4-19.
https:/ /doi.org/10.3991/ijet.v16i03.16515

Setiyani, T. W., Churiyah, M., & Arief, M. (2019).
Enhancing the Students” Critical Thinking Ability
and Learning Outcome Through Poe Learning
Model.  Jurnal  Administrare,  6(1), 61-71.
https:/ /doi.org/10.26858 /ja.v6i1.9700

Simarmata, R. N., & Djulia, E. (2019). The Comparison
between Predict Observe Explain (POE) and Think
Pair Share (TPS) Learning Model on Students
Learning Achievement, Activity, and Critical
Thinking Skill on Human Circulatory System.
Proceedings of The 4th Annual International Seminar on
Transformative Education and Educational Leadership,
361-367. Retrieved from
http:/ /digilib.unimed.ac.id/id/eprint/ 38768

Sudiatmika, A. A.I. A. R., Suardana, I. N., Devi, N. L. P.
L., Ristiati, N. P., & Parwata, K. Y. L. (2019). The
influence of peers, parents, and teachers in superior
students learning problem. Journal of Physics:
Conference Series, 1317, 1-8.
https:/ /doi.org/10.1088 /1742-
6596/1317/1/012214

Sugiyono. (2017). Metode Penelitian Kuantitatif, Kualitatif,
dan R&D. Alfabeta.

Sulaksana, S. (2020). Peningkatan Kemampuan Berpikir
Kritis Melalui Problem Based Learning di Sekolah
Dasar. Jurnal Pendidikan Dasar Prosiding Seminar
Dan Diskusi Pendidikan Dasar 2020, 1. Retrieved
from
http:/ /journal.unj.ac.id/unj/index.php/psdpd/ar
ticle/ view /24317 %0Ahttp:/ /journal.unj.ac.id/ unj
/index.php/psdpd/article/download/24317/115
58

Tuan, H. L., Chin, C. C, & Shieh, S. H. (2005). The
development of a questionnaire to measure
students’ motivation towards science learning.
International Journal of Science Education, 27(6), 639-
654.
https:/ /doi.org/10.1080/0950069042000323737

Uno, H. B. (2013). Teori Motivasi dan Pengukurannya:
Analisis di Bidang Pendidikan. Bumi Aksara.

Yanti, N. L. I. M., Redhana, W., & Suastra, W. (2023).
Multiple  Scaffolding STEAM  Project-Based
Learning Model In Science Learning. J[urnal
Penelitian  Pendidikan  IPA, 9(8), 6493-6502.
https:/ /doi.org/10.29303 /jppipa.v9i8.4470

Yuenyong, J., & Yuenyong, C. (2021). Examining Grade
5 students’ capability of analytical thinking in
learning about heat conduction through Predict -
Observe - Explain (POE) strategy. Journal of Physics:
Conference Series, 1835(1).

9229



Jurnal Penelitian Pendidikan IPA (JPPIPA) November 2023, Volume 9 Issue 11, 9224-9230

https:/ /doi.org/10.1088/1742-
6596,/1835/1/012024

Zubaidah, S., Corebima, A. D., Mahanal, S., & Mistianah.
(2018). Revealing the relationship between reading
interest and critical thinking skills through remap
Gl and remap jigsaw. International Journal of
Instruction, 11(2), 41-56.
https:/ /doi.org/10.12973/1ji.2018.1124a

9230



