DAFTAR PUSTAKA

Abidin, A. Z., Istiyono, E., Fadilah, N., & Dwandaru, W. S. B. (2019). A
Computerized Adaptive Test for Measuring the Physics Critical Thinking
Skills. International — Journal of  Evaluation and Research in
Education, 8(3), 376-383. https://doi.org/10.11591/ijere.v8i3.19642.

Abidin, A. Z., Istiyono, E., Fadilah, N., & Dwandaru, W. S. B. (2019). A
Computerized Adaptive Test for Measuring the Physics Critical Thinking

Skills. International ~ Journal of Evaluation and Research in
Education, 8(3), 376-383. https://doi.org/10.11591/ijere.v8i3.19642.
Adams, W. K., & Wieman, C. E. (2015). Analyzing the many skills involved in

solving complex physics problems. American Journal of Physics, 83(5), 459-
467.
Afifah, I. R. N., & Retnawati, H. (2019, October). Is it difficult to teach higher order
thinking skills?. In Journal of Physics: Conference Series (Vol. 1320, No.
I, p. 012098). IOP Publishing. https://doi.org/10.1088/1742-
6596/1320/1/012098.
Ahmatika, D. (2017). Peningkatan kemampuan berpikir kritis siswa dengan

pendekatan inquiry/discovery. Euclid, 3(1).

Al Thwan, M., Sari, S. S., & Ali, M. S. (2019). Pengembangan Instrumen Tes Hasil
Belajar Kognitif Fisika Kelas Xi Mia SMA Negeri 5 Pinrang. Jurnal Sains
Dan Pendidikan Fisika, 15(2), 319071.
https://doi.org/10.35580/jspf.v1512.11036

Albab, A. F., & Zulaikah, S. (2016). Pengaruh E-Scaffolding Dalam Think Pair
Share Terhadap Kemampuan Berpikir Tingkat Tinggi Dinamika
Partikel. Jurnal Pendidikan Sains, 4(1), 1-8.
http://dx.doi.org/10.17977/jps.v4il.8173

Alfiyanti, I. F., & Jatmiko, B. (2020). The effectiveness of predict observe explain
(POE) model with PhET to improve critical thinking skills of senior high
school students. Studies in Learning and Teaching, 1(2), 76-85.
https://doi.org/10.46627/silet.v1i2.34

Alkhatib, O. J. (2022, February). An Effective Assessment Method of Higher-Order
Thinking Skills (Problem-Solving, Critical Thinking, Creative Thinking,
and Decision-Making) in Engineering and Humanities. In 2022 Advances in

Science and Engineering Technology International Conferences
(ASET) (pp. 1-6). IEEE. 10.1109/ASET53988.2022.9734856
Allal, L., & Lopez, L. M. (2005). Formative assessment of learning: A review of

publications in French. Formative assessment: Improving learning in
secondary classrooms, 241-264.

Aminudin, A. H., Rusdiana, D., Samsudin, A., Hasanah, L., & Maknun, J. (2019,
November). Measuring critical thinking skills of 11th grade students on

214


https://doi.org/10.11591/ijere.v8i3.19642
https://doi.org/10.11591/ijere.v8i3.19642
https://doi.org/10.1088/1742-6596/1320/1/012098
https://doi.org/10.1088/1742-6596/1320/1/012098
https://doi.org/10.35580/jspf.v15i2.11036
https://dx.doi.org/10.17977/jps.v4i1.8173
https://doi.org/10.46627/silet.v1i2.34
https://doi.org/10.1109/ASET53988.2022.9734856

215

temperature and heat. In Journal of Physics: Conference Series (Vol. 1280,
No. 5, p. 052062). IOP Publishing. https://doi.org/10.1088/1742-
6596/1280/5/052062

Aminudin, A. H., Rusdiana, D., Samsudin, A., Hasanah, L., & Maknun, J. (2019,
November). Measuring critical thinking skills of 11th grade students on
temperature and heat. In Journal of Physics: Conference Series (Vol. 1280,
No. 5, p. 052062). IOP Publishing. https://doi.org/10.1088/1742-
6596/1280/5/052062

Andayani, A., & Ramalis, T. R. (2019). Kajian implementasi teori respon butir
dalam menganalisis instrumen tes materi fisika. In Seminar Nasional
Fisika (Vol. 1, No. 1, pp. 37-42).

Andrade, H. L., & Heritage, M. (2017). Using formative assessment to enhance

learning, achievement, and academic self-regulation. Routledge.

Anggraini, N. P., & Pratiwi, H. (2019, April). Analysis of higher order thinking
skills students at junior high school in Surakarta. In Journal of Physics:
Conference Series (Vol. 1211, No. 1, p. 012077). IOP Publishing.
https://doi.org/10.1088/1742-6596/1211/1/012077

Ardianti, S., & Ishafit, 1. (2018, May). Pengembangan instrumen penilaian
kemampuan berfikir kritis pada pembelajaran fisika SMA. In Quantum:
Seminar Nasional Fisika, dan Pendidikan Fisika (pp. 575-582).

Arifin, Z. (2017). Mengembangkan instrumen pengukur critical thinking skills
siswa pada pembelajaran matematika abad 21. Jurnal THEOREMS (The
Original Research of Mathematics), 1(2).

Ariyanti, E., & Bhakti, Y. B. (2020). Perbandingan Bentuk Tes Pilihan Ganda dan
Teknik Penskoran Terhadap Reliabilitas Tes Mata Pelajaran Kimia. Titian
Ilmu: Jurnal Ilmiah Multi Sciences, 12(2), 66-76.
https://doi.org/10.30599/jti.v12i2.627

Ariyanti, E., & Bhakti, Y. B. (2020). Perbandingan Bentuk Tes Pilihan Ganda dan

Teknik Penskoran Terhadap Reliabilitas Tes Mata Pelajaran Kimia. Titian

Ilmu: Jurnal llmiah Multi Sciences, 12(2), 66-76.

Ash, S. L., Clayton, P. H., & Atkinson, M. P. (2005). Integrating reflection and
assessment to capture and improve student learning. Michigan Journal of
Community Service Learning, 11(2), 49-60.

e Ashford-Rowe, K., Herrington, J., & Brown, C. (2014). Establishing the
critical elements that determine authentic assessment. Assessment &
Evaluation in Higher Education, 39(2), 205-222.
https://doi.org/10.1080/02602938.2013.819566

Asmawati, E. Y. S., Rosidin, U., & Abdurrahman, A. (2018). Efektivitas instrumen

asesmen model creative problem solving pada pembelajaran fisika terhadap

kemampuan berpikir kritis siswa. Jurnal Pendidikan Fisika FKIP UM

Metro, 6(2), 128-143.



https://doi.org/10.1088/1742-6596/1280/5/052062
https://doi.org/10.1088/1742-6596/1280/5/052062
https://doi.org/10.1088/1742-6596/1280/5/052062
https://doi.org/10.1088/1742-6596/1280/5/052062
https://doi.org/10.1088/1742-6596/1211/1/012077
https://doi.org/10.30599/jti.v12i2.627
https://doi.org/10.1080/02602938.2013.819566

216

Astra, I., Wahyuni, C., & Nasbey, H. (2015). Improvement of Learning Process and
Learning Outcomes in Physics Learning by Using Collaborative Learning
Model of Group Investigation at High School (Grade X, SMAN 14
Jakarta). Journal  of  Education  and  Practice, 6(11),  75-79.
https://doi.org/10.22492/ije.6.2

Astutik, S., Bektiarso, S., Lesmono, A. D., & Nuraini, L. (2019, March). What can
students show about higher order thinking skills in physics learning?. In /OP
Conference Series: Earth and Environmental Science (Vol. 243, No. 1, p.
012127). IOP Publishing. https://doi.org/10.1088/1755-1315/243/1/012127

Asysyifa, D. S., WILUJENG, I., & Kuswanto, H. (2019). Analysis of students
critical thinking skills using partial credit models (Pcm) in physics

learning. International Journal of Educational Research Review, 4(2), 245-
253. https://doi.org/10.24331/ijere.518068

Ayanwale, M. A. (2019). Efficacy of item response theory in the validation and
score ranking of dichotomous and polytomous response mathematics
achievement tests in Osun State, Nigeria. Nigeria. doi, 10.

Azwar, S. (2016). Reliabilitas dan validitas aitem. Buletin Psikologi, 3(1), 19-26.

Bailin, S., & Siegel, H. (2003). Critical thinking. The Blackwell guide to the
philosophy of education, 181, 193.

Bajpai, S., & Bajpai, R. (2014). Goodness of measurement: Reliability and
validity. International Journal of Medical Science and Public Health, 3(2),
112-115. https://doi.org/10.5455/ijmsph.2013.191120133

Bao, L., & Koenig, K. (2019). Physics education research for 21st century

learning. Disciplinary and Interdisciplinary Science Education Research, 1(1),
2

Bichi, A. A., & Talib, R. (2018). Item Response Theory: An Introduction to Latent
Trait Models to Test and Item Development. International Journal of
Evaluation and Research in Education, 7(2), 142-151.
http://doi.org/10.11591/ijere.v7i2.12900

Black, P., & Wiliam, D. (2018). Classroom assessment and pedagogy. Assessment
in  education:  Principles, policy & practice, 25(6), 551-575.
https://doi.org/10.1080/0969594X.2018.1441807

Boone, W. ]., Staver, J. R., Yale, M. S., Boone, W. J., Staver, J. R., & Yale, M. S.
(2014). The Rasch model and item response theory models: identical,
similar, or unique?. Rasch analysis in the human sciences, 449-458.
https://doi.org/10.1007/978-94-007-6857-4 21

Borghouts, L. B., Slingerland, M., & Haerens, L. (2017). Assessment quality and
practices in secondary PE in the Netherlands. Physical Education and Sport
Pedagogy, 22(5), 473-489.
https://doi.org/10.1080/17408989.2016.1241226



https://doi.org/10.22492/ije.6.2
https://doi.org/10.1088/1755-1315/243/1/012127
https://doi.org/10.24331/ijere.518068
https://doi.org/10.5455/ijmsph.2013.191120133
http://doi.org/10.11591/ijere.v7i2.12900
https://doi.org/10.1080/0969594X.2018.1441807
https://doi.org/10.1007/978-94-007-6857-4_21
https://doi.org/10.1080/17408989.2016.1241226

217

Borsboom, D., Mellenbergh, G. J., & Van Heerden, J. (2004). The concept of
validity. Psychological review, 111(4), 1061. 10.1037/0033-
295X.111.4.1061

Boud, D., Cohen, R., & Sampson, J. (1999). Peer Ilearning and
assessment. Assessment & evaluation in higher education, 24(4), 413-426.

Brunt, B. A. (2005). Models, measurement, and strategies in developing critical-

thinking skills. The journal of continuing education in nursing, 36(6), 255-
262. https://doi.org/10.1080/0260293990240405
Butler, A. C. (2018). Multiple-choice testing in education: Are the best practices for

assessment also good for learning?. Journal of Applied Research in Memory
and Cognition, 7(3), 323-331.

Carlgren, T. (2013). Communication, critical thinking, problem solving: A
suggested course for all high school students in the 2Ist
century. Interchange, 44(1-2), 63-81. 10.1007/s10780-013-9197-8

Chappuis, S., & Stiggins, R. J. (2002). Classroom assessment for
learning. Educational leadership, 60(1), 40-44.

Christensen, K. B., Makransky, G., & Horton, M. (2017). Critical values for Yen’s
Q 3: Identification of local dependence in the Rasch model using residual

correlations. Applied  psychological — measurement, 41(3), 178-194.
10.1177/0146621616677520

Clark, I. (2012). Formative assessment: Assessment is for self-regulated
learning. Educational psychology review, 24, 205-249. 10.1007/s10648-
011-9191-6

Cohen, R. J., Swerdlik, M. E., & Phillips, S. M. (1996). Psychological testing and
assessment: An introduction to tests and measurement. Mayfield Publishing
Co.

Collins, R. (2014). Skills for the 21st Century: teaching higher-order
thinking. Curriculum & Leadership Journal, 12(14).

Cook, D. A., & Beckman, T. J. (2006). Current concepts in validity and reliability
for psychometric instruments: theory and application. The American journal
of medicine, 119(2), 166-¢7. 10.1016/j.amjmed.2005.10.036

Cottrell, T. L. (2014). An assessment of the effect of multimedia on critical thinking
outcomes (Doctoral dissertation, Northern Illinois University).

Danczak, S. M., Thompson, C. D., & Overton, T. L. (2020). Development and
validation of an instrument to measure undergraduate chemistry students’
critical thinking skills. Chemistry Education Research and Practice, 21(1),
62-78.10.1039/C8RP0O0130H

Darling-Hammond, L. (2013). Performance-based assessment and educational

equity. In Transforming curriculum for a culturally diverse society (pp.
245-272). Routledge.

Daulay, N. (2016). Implementasi tes psikologi dalam bidang pendidikan. Jurnal
Tarbiyah, 21(2). http://dx.doi.org/10.30829/tar.v21i2.13



https://doi.org/10.1037/0033-295x.111.4.1061
https://doi.org/10.1037/0033-295x.111.4.1061
https://doi.org/10.1080/0260293990240405
https://doi.org/10.1007/s10780-013-9197-8?urlappend=%3Futm_source%3Dresearchgate.net%26utm_medium%3Darticle
https://doi.org/10.1177/0146621616677520?urlappend=%3Futm_source%3Dresearchgate.net%26utm_medium%3Darticle
https://doi.org/10.1007/s10648-011-9191-6?urlappend=%3Futm_source%3Dresearchgate.net%26utm_medium%3Darticle
https://doi.org/10.1007/s10648-011-9191-6?urlappend=%3Futm_source%3Dresearchgate.net%26utm_medium%3Darticle
https://doi.org/10.1016/j.amjmed.2005.10.036
https://doi.org/10.1039/C8RP00130H?urlappend=%3Futm_source%3Dresearchgate.net%26utm_medium%3Darticle
http://dx.doi.org/10.30829/tar.v21i2.13

218

Desiriah, E., & Setyarsih, W. (2021). Tinjauan literatur pengembangan instrumen
penilaian kemampuan berpikir tingkat tinggi (HOTS) fisika di
sma. ORBITA: Jurnal Kajian, Inovasi Dan Aplikasi Pendidikan
Fisika, 7(1), 79-89. 10.31764/orbita.v7i1.4436

Dewi, N. P., Rahmi, Y. L., Alberida, H., & Darussyamsu, R. (2020). Validitas dan
Reliabilitas Instrumen Penilaian Kemampuan Berpikir Tingkat Tinggi ten-
tang Materi Hereditas untuk Peserta Didik SMA/MA. Jurnal Eksakta
Pendidikan (JEP), 4(2), 138-146. 10.24036/jep/vol4-iss2/512

Dinissjah, M. J., Nirwana, N., & Risdianto, E. (2019). Penggunaan model
pembelajaran direct instruction berbasis etnosains dalam pembelajaran
fisika untuk meningkatkan kemampuan berpikir kritis siswa. Jurnal
Kumparan Fisika, 2(2 Agustus), 99-104.
https://doi.org/10.33369/1kf.2.2.99-104

Dixson, D. D., & Worrell, F. C. (2016). Formative and summative assessment in
the classroom. Theory into practice, 55(2), 153-159.
https://doi.org/10.1080/00405841.2016.1148989

Djaen, N., Rahayu, S., Yahmin, Y., & Muntholib, M. (2021). Chemical Literacy of
First Year Students on Carbon Chemistry. J-PEK (Jurnal Pembelajaran
Kimia), 6(1), 41-62. 10.17977/um026v6i112021p041

Docktor, J. L., Dornfeld, J., Frodermann, E., Heller, K., Hsu, L., Jackson, K. A, ...

& Yang, J. (2016). Assessing student written problem solutions: A problem-
solving rubric with application to introductory physics. Physical review physics
education research, 12(1), 010130.

Drost, E. A. (2011). Validity and reliability in social science research. Education
Research and perspectives, 38(1), 105-123.

Dykstra Jr, D. 1., Boyle, C. F., & Monarch, I. A. (1992). Studying conceptual change

in learning physics. Science Education, 76(6), 615-652.

Earlyanti, N. I. (2012). Fungsi Informasi Butir Pada Ragam Bentuk Soal Pilihan
Ganda. Jurnal Evaluasi Pendidikan, 3(1), 70-81. 10.21009/JEP.031.06

Ennis, R. H. (1993). Critical thinking assessment. Theory into practice, 32(3), 179-
186. https://doi.org/10.1080/00405849309543594

Erfan, M., Maulyda, M. A., Hidayati, V. R., Astria, F. P., & Ratu, T. (2020).
Analisis kualitas soal kemampuan membedakan rangkaian seri dan paralel

melalui teori tes klasik dan model rasch. Indonesian Journal Of Educational
Research and Review, 11-19. 10.23887/ijerr.v3i1.24080

Ernst*, J., & Monroe, M. (2004). The effects of environment-based education on
students' critical thinking skills and disposition toward critical
thinking. Environmental Education Research, 10(4), 507-522.
10.1080/1350462042000291038

Eshetu, F., & Assefa, S. (2018). Effects of context-based instructional approaches
on students’ problem-solving skills in rotational motion. EURASIA Journal



https://doi.org/10.31764/orbita.v7i1.4436
https://doi.org/10.24036/jep/vol4-iss2/512
https://doi.org/10.33369/jkf.2.2.99-104
https://doi.org/10.1080/00405841.2016.1148989
https://doi.org/10.17977/um026v6i12021p041
https://doi.org/10.21009/JEP.031.06
https://doi.org/10.1080/00405849309543594
https://doi.org/10.23887/ijerr.v3i1.24080
https://doi.org/10.1080/1350462042000291038?urlappend=%3Futm_source%3Dresearchgate.net%26utm_medium%3Darticle

219

of Mathematics, Science and Technology FEducation, 15(2), em1665.
10.29333/ejmste/102283

F. Antonak, R., & Livneh, H. (2000). Measurement of attitudes towards persons
with disabilities. Disability and rehabilitation, 22(5), 211-224.

Facione, P. A. (2011). Critical thinking: What it is and why it counts. Insight
assessment, 1(1), 1-23.

Fajari, L. E. W. (2021). Open-Ended Questions to Assess Critical-Thinking Skills
in  Indonesian  Elementary = School. International ~ Journal  of
Instruction, 14(1), 615-630. 10.29333/iji.2021.14137a

Faremi, Y. A. (2016). Reliability coefficient of multiple—choice and short answer

objective test items in basic technology: comparative approach. Journal of
Educational Policy and Entrepreneurial Research (JEPER), 3(3), 59-69.

Faridi, H., Tuli, N., Mantri, A., Singh, G., & Gargrish, S. (2021). A framework
utilizing augmented reality to improve critical thinking ability and learning
gain of the students in Physics. Computer Applications in Engineering
Education, 29(1), 258-273. https://doi.org/10.1002/cae.22342

Fariyani, Q., & Rusilowati, A. (2015). Pengembangan four-tier diagnostic test
untuk mengungkap miskonsepsi fisika siswa sma kelas x. Journal of Innovative
Science Education, 4(2).

Fatinah, S. (2013). Kriteria Alat Evaluasi Pembelajaran Bahasa. Gramatika: Jurnal

Ilmiah Kebahasaan dan Kesastraan, 1(1), 55-62.

Fayakun, M., & Joko, P. (2015). Efektivitas pembelajaran fisika menggunakan
model kontekstual (ctl) dengan metodepredict, observe, explain terhadap
kemampuan  berpikir tingkat tinggi. Jurnal  Pendidikan  Fisika
Indonesia, 11(1),49-58. 10.15294/jpfi.v11i1.4003

Forawi, S. A. (2016). Standard-based science education and critical
thinking. Thinking skills and creativity, 20, 52-62.
10.1016/j.ts¢.2016.02.005

Gates, P. (2017). The importance of diagrams, graphics and other visual
representations in STEM teaching. In STEM education in the junior secondary:
The state of play (pp. 169-196). Singapore: Springer Singapore.

Gierl, M. J., Bulut, O., Guo, Q., & Zhang, X. (2017). Developing, analyzing, and
using distractors for multiple-choice tests in education: A comprehensive
review. Review of educational research, 87(6), 1082-1116.

Greca, . M., & Moreira, M. A. (2002). Mental, physical, and mathematical models
in the teaching and learning of physics. Science education, 8§6(1), 106-121.
10.1002/sce.10013

Haladyna, T. M. (2004). Developing and validating multiple-choice test items.
Routledge.

Hambleton, R. K., Swaminathan, H., & Rogers, H. J. (1991). Fundamentals of item
response theory (Vol. 2). Sage.



https://doi.org/10.29333/ejmste/102283
https://doi.org/10.29333/iji.2021.14137a
https://doi.org/10.1002/cae.22342
https://doi.org/10.15294/jpfi.v11i1.4003
https://doi.org/10.1016/j.tsc.2016.02.005
https://doi.org/10.1002/sce.10013?urlappend=%3Futm_source%3Dresearchgate.net%26utm_medium%3Darticle

220

Harjo, B., Kartowagiran, B., & Mahmudi, A. (2019). Development of Critical
Thinking Skill Instruments on Mathematical Learning High
School. International ~ Journal  of  Instruction, 12(4), 149-166.
10.29333/1ji.2019.12410a

Harwati, K., & Rokhmat, J. (2021, February). Development of student worksheet
to improve creative and critical thinking ability of students in causalitic-
learning model. In Journal of Physics: Conference Series (Vol. 1816, No.
1, p. 012038). IOP Publishing. 10.1088/1742-6596/1816/1/012038

Haryadi, R., & Pujiastuti, H. (2022). Enhancing Pre-service Physics Teachers'
Higher-Order Thinking Skills Through STEM-P;BL Model. International
Journal of STEM Education for Sustainability, 2(2), 156-171.
10.53889/ijses.v2i2.38

Hawa, A. A., Supriadi, B., & Prastowo, S. H. B. (2021). Efektivitas Pengembangan
Perangkat Pembelajaran Model PBL Berbantuan Simulasi Phet pada Materi
Termodinamika untuk Meningkatkan Kemampuan Berpikir Kritis
Siswa. Orbita: Jurnal Kajian, Inovasi Dan Aplikasi Pendidikan
Fisika, 7(2), 327-334. 10.31764/orbita.v7i2.6041

Heale, R., & Twycross, A. (2015). Validity and reliability in quantitative
studies. Evidence-based nursing, 18(3), 66-67.

Herpiana, R., & Rosidin, U. (2018). Development of instrument for assessing
students’ critical and creative thinking ability. In Journal of Physics:
Conference Series (Vol. 948, No. 1, p. 012054). IOP Publishing.
10.1088/1742-6596/948/1/012054

Herpiana, R., & Rosidin, U. (2018). Development of instrument for assessing

students’ critical and creative thinking ability. In Journal of Physics:
Conference Series (Vol. 948, No. 1, p. 012054). IOP Publishing.
10.1088/1742-6596/948/1/012054

Hidayah, F. N., Kusumaningsih, W., & Prasetyowati, D. (2020). Analisis
kemampuan berpikir kritis Siswa SMA dalam menyelesaikan soal cerita
ditinjau dari gaya belajar. Imajiner: Jurnal Matematika dan Pendidikan
Matematika, 2(5), 329-338. 10.26877/imajiner.v2i5.6477

Hidayati, Y., & Sinaga, P. (2019). The profile of critical thinking skills students on
science learning. In Journal of Physics: Conference Series (Vol. 1402, No.
4, p. 044075). IOP Publishing. 10.1088/1742-6596/1402/4/044075

Hidayati, Y., & Sinaga, P. (2019, December). The profile of critical thinking skills
students on science learning. In Journal of Physics: Conference Series (Vol.
1402, No. 4, p. 044075). 10OP Publishing. 10.1088/1742-
6596/1402/4/044075

Higgins, P. A., & Straub, A. J. (2006). Understanding the error of our ways:
mapping the concepts of validity and reliability. Nursing outlook, 54(1), 23-
29.10.1016/j.0utlook.2004.12.004



https://doi.org/10.29333/iji.2019.12410a
https://doi.org/10.1088/1742-6596/1816/1/012038?urlappend=%3Futm_source%3Dresearchgate.net%26utm_medium%3Darticle
https://doi.org/10.53889/ijses.v2i2.38
https://doi.org/10.31764/orbita.v7i2.6041
https://doi.org/10.1088/1742-6596/948/1/012054?urlappend=%3Futm_source%3Dresearchgate.net%26utm_medium%3Darticle
https://doi.org/10.1088/1742-6596/948/1/012054?urlappend=%3Futm_source%3Dresearchgate.net%26utm_medium%3Darticle
https://doi.org/10.26877/imajiner.v2i5.6477
https://doi.org/10.1088/1742-6596/1402/4/044075?urlappend=%3Futm_source%3Dresearchgate.net%26utm_medium%3Darticle
https://doi.org/10.1088/1742-6596/1402/4/044075?urlappend=%3Futm_source%3Dresearchgate.net%26utm_medium%3Darticle
https://doi.org/10.1088/1742-6596/1402/4/044075?urlappend=%3Futm_source%3Dresearchgate.net%26utm_medium%3Darticle
https://doi.org/10.1016/j.outlook.2004.12.004

221

Hikmah, N., Budiasih, E., & Santoso, A. (2016). Pengaruh strategi project based
learning (PJBL) terhadap kemampuan berpikir kritis siswa kelas XI IPA
pada materi koloid. Jurnal Pendidikan: Teori, Penelitian, dan
Pengembangan, 1(11), 2248-2253. 10.17977/jp.v1i11.8136

Hugerat, M., & Kortam, N. (2014). Improving higher order thinking skills among
freshmen by teaching science through inquiry. Eurasia Journal of
Mathematics, Science and Technology Education, 10(5), 447-454.
10.12973/eurasia.2014.1107a

Hughes, H. H., & Trimble, W. E. (1965). The use of complex alternatives in
multiple choice items. Educational and Psychological Measurement, 25(1),
117-126. https://doi.org/10.1177/001316446502500112

Hung, W., & Jonassen, D. H. (2006). Conceptual understanding of causal reasoning
in physics. International Journal of Science Education, 28(13), 1601-1621.
10.1080/09500690600560902

Huriaty, D. (2019). Analisis karakteristik parameter butir berdasarkan model
Logistik 3 Parameter. Lentera: Jurnal Ilmiah Kependidikan, 14(2), 33-40.
10.33654/jpl.v14i2.885

Ince, E. (2018). An Overview of Problem Solving Studies in Physics

Education. Journal of Education and Learning, 7(4), 191-200.

Iskandar, A., & Rizal, M. (2018). Analisis kualitas soal di perguruan tinggi berbasis
aplikasi TAP. Jurnal Penelitian Dan Evaluasi Pendidikan, 22(1), 12-23.
10.21831/pep.v22i1.15609

Istiyono, E., Dwandaru, W. S. B., Asysyifa, D. S., & Viana, R. V. (2020).
Development of computer-based test in critical thinking skill assessment of
physics. In Journal of Physics: Conference Series (Vol. 1440, No. 1, p.
012062). IOP Publishing. 10.1088/1742-6596/1440/1/012062

Istiyono, E., Dwandaru, W. S. B., Asysyifa, D. S., & Viana, R. V. (2020).
Development of computer-based test in critical thinking skill assessment of
physics. In Journal of Physics: Conference Series (Vol. 1440, No. 1, p.
012062). IOP Publishing. 10.1088/1742-6596/1440/1/012062

Istiyono, E., Dwandaru, W. S. B., Erfianti, L., & Astuti, W. (2020). Applying CBT
in physics learning to measure students’ higher order thinking skills.
In Journal of Physics: Conference Series (Vol. 1440, No. 1,p.012061). IOP
Publishing. 10.1088/1742-6596/1440/1/012061

Istiyono, E., Dwandaru, W. S. B., Lede, Y. A., Rahayu, F., & Nadapdap, A. (2019).
Developing IRT-Based Physics Critical Thinking Skill Test: A CAT to
Answer 21st Century Challenge. International Journal of instruction, 12(4),
267-280. 10.29333/iji.2019.12417a

Istiyono, E., Dwandaru, W. S. B, Lede, Y. A., Rahayu, F., & Nadapdap, A. (2019).
Developing IRT-Based Physics Critical Thinking Skill Test: A CAT to
Answer 21st Century Challenge. International Journal of instruction, 12(4),
267-280.10.29333/1ji.2019.12417a



https://doi.org/10.17977/jp.v1i11.8136
https://doi.org/10.12973/eurasia.2014.1107a
https://doi.org/10.1177/001316446502500112
https://doi.org/10.1080/09500690600560902?urlappend=%3Futm_source%3Dresearchgate.net%26utm_medium%3Darticle
https://doi.org/10.33654/jpl.v14i2.885
https://doi.org/10.21831/pep.v22i1.15609
https://doi.org/10.1088/1742-6596/1440/1/012062?urlappend=%3Futm_source%3Dresearchgate.net%26utm_medium%3Darticle
https://doi.org/10.1088/1742-6596/1440/1/012062?urlappend=%3Futm_source%3Dresearchgate.net%26utm_medium%3Darticle
https://doi.org/10.1088/1742-6596/1440/1/012061?urlappend=%3Futm_source%3Dresearchgate.net%26utm_medium%3Darticle
https://doi.org/10.29333/iji.2019.12417a
https://doi.org/10.29333/iji.2019.12417a

222

Jensen, B. A. (2019). Using flipped learning to facilitate cross-cultural critical
thinking in the L2 classroom. Die  Unterrichtspraxis/Teaching
German, 52(1), 50-68. 10.1111/tger.12084

Johnson, E., & Jenkins, J. (2009). Formative and summative

assessment. Psychology of classroom learning: An encyclopedia. Detroit:
Macmillan Reference.

Jones, A. (2015). A disciplined approach to critical thinking. In The Palgrave
handbook of critical thinking in higher education (pp. 169-182). New York:
Palgrave Macmillan US.

Jonsson, A., & Svingby, G. (2007). The use of scoring rubrics: Reliability, validity
and educational consequences. Educational research review, 2(2), 130-144.
10.1016/j.edurev.2007.05.002

Joughin, G. (2010). The hidden curriculum revisited: a critical review of research
into the influence of summative assessment on learning. Assessment &
Evaluation in Higher Education, 35(3), 335-345.
https://doi.org/10.1080/02602930903221493

Kaipa, R. M. (2021). Multiple choice questions and essay questions in

curriculum. Journal of Applied Research in Higher Education, 13(1), 16-
32.10.1108/JARHE-01-2020-0011

Kanderakis, N. (2016). The mathematics of high school physics: models, symbols,
algorithmic operations and meaning. Science & Education, 25(7), 837-868.

Kimberlin, C. L., & Winterstein, A. G. (2008). Validity and reliability of

measurement instruments used in research. American journal of health-
system pharmacy, 65(23), 2276-2284. 10.2146/ajhp070364

Kurniawati, Z. L., Zubaidah, S., & Mahanal, S. (2016). Model pembelajaran Remap

CS (Reading Concept Map Cooperative Script) untuk pemberdayaan
keterampilan berpikir kritis siswa. In Proceeding Biology Education
Conference (Vol. 13, No. 1, pp. 399-403).

Kusairi, S., & Zulaikah, S. (2016). Diagnosis miskonsepsi siswa SMA di Kota
Malang pada konsep suhu dan kalor menggunakan three tier test. Jurnal
Pendidikan Fisika Dan Teknologi, 2(3), 95-105.

Kusuma, M. D. (2017). Pengembangan Perangkat Instrumen Asesmen Higher
Order Thinking Skill (HOTS) dalam Pembelajaran Fisika Siswa SMA pada
Materi Fluida Statis (Doctoral dissertation, Universitas Lampung).

Lai, E. R. (2011). Critical thinking: A literature review. Pearson's Research

Reports, 6(1), 40-41.

Larkin, J. H. (2013). Understanding, problem representations, and skill in physics.
In Thinking and learning skills (pp. 141-160). Routledge.

Latifa, B. R. A., Verawati, N. N. S. P., & Harjono, A. (2017). Pengaruh model

learning cycle SE (engage, explore, explain, elaboration, & evaluate)

terhadap kemampuan berpikir kritis peserta didik kelas X man 1
mataram. Jurnal Pendidikan Fisika dan Teknologi, 3(1), 61-67.


https://doi.org/10.1111/tger.12084?urlappend=%3Futm_source%3Dresearchgate.net%26utm_medium%3Darticle
https://doi.org/10.1016/j.edurev.2007.05.002
https://doi.org/10.1080/02602930903221493
https://doi.org/10.1108/JARHE-01-2020-0011?urlappend=%3Futm_source%3Dresearchgate.net%26utm_medium%3Darticle
https://doi.org/10.2146/ajhp070364

223

Lewis, A., & Smith, D. (1993). Defining higher order thinking. Theory into
practice, 32(3), 131-137.https://doi.org/10.1080/00405849309543588
Lina, E. Y., & Desnita, D. (2022). Validity and Reliability of Critical Thinking
Instruments to Measure the Effectiveness of Context-Based Physics E-
Module on Wave Materials. Jurnal Penelitian & Pengembangan
Pendidikan Fisika, 8(1), 57-64. 10.21009/1.08106
Lina, E. Y., & Desnita, D. (2022). Validity and reliability of critical thinking
instruments to measure the effectiveness of context-based physics e-module on

wave materials. Jurnal Penelitian & Pengembangan Pendidikan Fisika, 8(1),
57-64.

Lions, S., Monsalve, C., Dartnell, P., Blanco, M. P., Ortega, G., & Lemarié¢, J.
(2022). Does the response options placement provide clues to the correct
answers in multiple-choice tests? A systematic review. Applied
Measurement in Education, 35(2), 133-152.
https://doi.org/10.1080/08957347.2022.2067539

Lions, S., Monsalve, C., Dartnell, P., Blanco, M. P., Ortega, G., & Lemarié, J.

(2022). Does the response options placement provide clues to the correct

answers in multiple-choice tests? A systematic review. Applied Measurement
in Education, 35(2), 133-152.

Lopes, A., Babo, L., Azevedo, J., & Torres, C. (2010). Multiple-choice tests-a tool
in the assessing knowledge. In INTED2010 Proceedings (pp. 256-265).
IATED.

Mabruroh, F., & Suhandi, A. (2017). Construction of critical thinking skills test
instrument related the concept on sound wave. InJournal of Physics:
Conference Series (Vol. 812, No. 1, p. 012056). IOP Publishing.
10.1088/1742-6596/812/1/012056

Mabruroh, F., & Suhandi, A. (2017, February). Construction of critical thinking
skills test instrument related the concept on sound wave. In Journal of
Physics: Conference Series (Vol. 812, No. 1, p. 012056). IOP Publishing.
10.1088/1742-6596/812/1/012056

Maknun, J. (2020). Implementation of Guided Inquiry Learning Model to Improve

Understanding Physics Concepts and Critical Thinking Skill of Vocational
High School Students. International Education Studies, 13(6), 117-130.
10.5539/ies.v13n6pl17

Marfu’i, L. N. (2019). The analysis of critical thinking skills test in social-problems
for physics education students with Rasch Model. In Journal of Physics:
Conference Series (Vol. 1280, No. 5, p. 052012). IOP Publishing.
10.1088/1742-6596/1280/5/052012

Marfu’i, L. N. (2019, November). The analysis of critical thinking skills test in
social-problems for physics education students with Rasch Model.
In Journal of Physics: Conference Series (Vol. 1280, No. 5, p. 052012). IOP
Publishing. 10.1088/1742-6596/1280/5/052012



https://doi.org/10.1080/00405849309543588
https://doi.org/10.21009/1.08106
https://doi.org/10.1080/08957347.2022.2067539
https://doi.org/10.1088/1742-6596/812/1/012056?urlappend=%3Futm_source%3Dresearchgate.net%26utm_medium%3Darticle
https://doi.org/10.1088/1742-6596/812/1/012056?urlappend=%3Futm_source%3Dresearchgate.net%26utm_medium%3Darticle
https://doi.org/10.5539/ies.v13n6p117
https://doi.org/10.1088/1742-6596/1280/5/052012?urlappend=%3Futm_source%3Dresearchgate.net%26utm_medium%3Darticle
https://doi.org/10.1088/1742-6596/1280/5/052012?urlappend=%3Futm_source%3Dresearchgate.net%26utm_medium%3Darticle

224

Marshall, B., & Jane Drummond, M. (2006). How teachers engage with assessment
for learning: Lessons from the classroom. Research papers in
education, 21(02), 133-149. 10.1080/02671520600615638

McKenzie, J. F., Wood, M. L., Kotecki, J. E., Clark, J. K., & Brey, R. A. (1999).
Establishing content wvalidity: Using qualitative and quantitative
steps. American Journal of Health Behavior.

Merta Dhewa, K., Rosidin, U., Abdurrahman, A., & Suyatna, A. (2017). The
development of Higher Order Thinking Skill (Hots) instrument assessment
in physics study. /OSR Journal of Research & Method in Education (IOSR-
JRME), 7(1),26-32. 10.9790/7388-0701052632

Merta Dhewa, K., Rosidin, U., Abdurrahman, A., & Suyatna, A. (2017). The
development of Higher Order Thinking Skill (Hots) instrument assessment
in physics study. IOSR Journal of Research & Method in Education (IOSR-
JRME), 7(1), 26-32. 10.9790/7388-0701052632

Mohajan, H. K. (2017). Two criteria for good measurements in research: Validity
and reliability. Annals of Spiru Haret University. Economic Series, 17(4),
59-82.10.26458/1746

Motlhabane, A. (2025). The interplay between recall and understanding in physics:

A case of Newton’s laws. EURASIA Journal of Mathematics, Science and
Technology Education, 21(12), em2750.
Mueller, D. J. (1975). An assessment of the effectiveness of complex alternatives
in multiple choice achievement test items. Educational and Psychological
Measurement, 35(1), 135-141.
https://doi.org/10.1177/0013164475035001 1
Mui Lim, S., Rodger, S., & Brown, T. (2009). Using Rasch analysis to establish the
construct validity of rehabilitation assessment tools. International Journal
of Therapy and Rehabilitation, 16(5), 251-260.
10.12968/1jtr.2009.16.5.42102
Munfaridah, N., Avraamidou, L., & Goedhart, M. (2021). The use of multiple
representations in undergraduate physics education: what do we know and
where do we go from here?. Eurasia Journal of Mathematics, Science and
Technology Education, 17(1), em1934.

Naga, D. S. (2012). Teori sekor pada pengukuran mental. Jakarta: Nagarani

Citrayasa.

Negoro, R. A., Rusilowati, A., Aji, M. P., & Jaafar, R. (2020). Critical thinking in
Physics: Momentum critical thinking test for pre-service teacher. Jurnal
Ilmiah Pendidikan Fisika Al-Biruni, 9(1), 73-86.
10.24042/jipfalbiruni.v9i1.4834

Negoro, R. A., Rusilowati, A., Aji, M. P., & Jaafar, R. (2020). Critical thinking in
Physics: Momentum critical thinking test for pre-service teacher. Jurnal
Ilmiah Pendidikan Fisika Al-Biruni, 9(1), 73-86.
10.24042/jipfalbiruni.v9i1.4834



https://doi.org/10.1080/02671520600615638?urlappend=%3Futm_source%3Dresearchgate.net%26utm_medium%3Darticle
https://doi.org/10.9790/7388-0701052632
https://doi.org/10.9790/7388-0701052632
https://doi.org/10.26458/1746
https://doi.org/10.1177/00131644750350011
https://doi.org/10.12968/ijtr.2009.16.5.42102
https://doi.org/10.24042/jipfalbiruni.v9i1.4834
https://doi.org/10.24042/jipfalbiruni.v9i1.4834

225

Ni Fhloinn, E., & Carr, M. (2017). Formative assessment in mathematics for
engineering students. European Journal of Engineering Education, 42(4),
458-470. 10.1080/03043797.2017.1289500

Nur’asiah, R. R. F., Siahaan, P., & Samsudin, A. (2015). Deskripsi instrumen tes
keterampilan berpikir kritis materi alat optik. Prosiding Simposium
Nasional Inovasi dan Pembelajaran Sains 2015, 497-500.

Nurhadi & Senduk, A. D. (2009). Pembelajaran Konstektual (Contextual Teaching
and Learning/CTL). Malang: .

Ojediran, I. A., Oludipe, D. I., & Ehindero, O. J. (2014). Impact of laboratory-based
instructional intervention on the learning outcomes of low performing
senior secondary students in physics. Creative Education, 2014.
10.4236/ce.2014.54029

O'Leary, T. M., Hattie, J. A., & Griffin, P. (2017). Actual interpretations and use of
scores as aspects of validity. Educational Measurement: Issues and
Practice, 36(2), 16-23. https://doi.org/10.1111/emip.12141

Oluwatayo, J. A. (2012). Validity and reliability issues in educational
research. Journal of educational and social research, 2(2), 391-400.

Oonsim, W., & Chanprasert, K. (2017). Developing Critical Thinking Skills of
Grade 11 Students by STEM Education: A Focus on Electrostatic in
Physics. Rangsit Journal of Educational Studies, 4(1), 54-59.

Oonsim, W., & Chanprasert, K. (2017). Developing Critical Thinking Skills of
Grade 11 Students by STEM Education: A Focus on Electrostatic in
Physics. Rangsit Journal of Educational Studies, 4(1), 54-59.

Opfermann, M., Schmeck, A., & Fischer, H. E. (2017). Multiple representations in

physics and science education—why should we use them?. In Multiple

representations in physics education (pp. 1-22). Cham: Springer International
Publishing.

Padmanabha, P. (2018). Critical thinking: Conceptual framework. I-manager’s
Journal on Educational Psychology, 11(4), 45-53.
10.26634/jpsy.11.4.14221

Paolini, A. (2015). Enhancing Teaching Effectiveness and Student Learning
Outcomes. Journal of effective teaching, 15(1), 20-33.

Parrott, A. C. (1991). Performance tests in human psychopharmacology (2): content
validity, criterion validity, and face validity. Human Psychopharmacology:
Clinical and Experimental, 6(2), 91-98.
https://doi.org/10.1002/hup.470060203

Paul, R., & Elder, L. (2019). 4 guide for educators to critical thinking competency
standards: Standards, principles, performance indicators, and outcomes
with a critical thinking master rubric. Rowman & Littlefield.

Perie, M., Marion, S., & Gong, B. (2009). Moving toward a comprehensive
assessment  system: A framework for considering interim



https://doi.org/10.1080/03043797.2017.1289500?urlappend=%3Futm_source%3Dresearchgate.net%26utm_medium%3Darticle
https://doi.org/10.4236/ce.2014.54029
https://doi.org/10.1111/emip.12141
https://doi.org/10.26634/jpsy.11.4.14221
https://doi.org/10.1002/hup.470060203

226

assessments. Educational measurement: Issues and practice, 28(3), 5-13.
https://doi.org/10.1111/].1745-3992.2009.00149.x

Pesman, H. (2012). Method-approach interaction: The effects of learning cycle vs
traditional and contextual vs non-contextual instruction on 11th grade
students’ achievement in and attitudes towards physics.

Phelps, G., Weren, B., Croft, A., & Gitomer, D. (2014). Developing content
knowledge for teaching assessments for the Measures of Effective Teaching
study. ETS Research Report Series, 2014(2), 1-92. 10.1002/ets2.12031

Podolefsky, N. S., & Finkelstein, N. D. (2007). Analogical scaffolding and the

learning of abstract ideas in physics: Empirical studies. Physical Review
Special Topics—Physics Education Research, 3(2), 020104.

Potenza, M. T., & Dorans, N. J. (1995). DIF assessment for polytomously scored
items: A framework for classification and evaluation. Applied psychological
measurement, 19(1), 23-37. https://doi.org/10.1177/0146621695019001

Pradana, S. D. S., Parno, P., & Handayanto, S. K. (2017). Pengembangan tes
kemampuan berpikir kritis pada materi Optik Geometri untuk mahasiswa
Fisika. Jurnal  Penelitian dan Evaluasi Pendidikan, 21(1), 51-64.
10.21831/pep.v21i1.13139

Pratiwi, S. N., Cari, C., & Aminah, N. S. (2019). Pembelajaran IPA abad 21 dengan
literasi sains siswa. Jurnal Materi dan Pembelajaran Fisika, 9(1), 34-42.

Priyadi, R., Mustajab, A., Tatsar, M. Z., & Kusairi, S. (2018). Analisis kemampuan
berpikir kritis siswa SMA kelas X MIPA dalam pembelajaran fisika. JPFT
(Jurnal  Pendidikan  Fisika  Tadulako  Online), 6(1),  53-55.
10.22487/j25805924.2018.v6.11.10020

Purnomo, Y. W. (2014). Assessment-based learning: Sebuah tinjauan untuk
meningkatkan motivasi belajar dan pemahaman matematis. Sigma, 6(01),
22-33.

Purwanti, S. (2016). Kemampuan siswa menyelesaikan masalah (problem solving)
pada konsep gerak di kelas x MAN Rukoh Darussalam (Doctoral
dissertation, UIN Ar-Raniry Banda Aceh).

Purwanto, Y. P. B., Masykuri, M., & Elisanti, E. (2019). Analysis of science
students critical thinking skill in junior high school. In Journal of Physics:
Conference Series (Vol. 1233, No. 1, p. 012086). IOP Publishing.
10.1088/1742-6596/1233/1/012086

Purwanto, Y. P. B., Masykuri, M., & Elisanti, E. (2019, June). Analysis of science
students critical thinking skill in junior high school. In Journal of Physics:
Conference Series (Vol. 1233, No. 1, p. 012086). IOP Publishing.
10.1088/1742-6596/1233/1/012086

Puspita, 1., Kaniawati, 1., & Suwarma, I. R. (2017). Analysis of critical thinking
skills on the topic of static fluid. InJournal of Physics: Conference
Series (Vol. 895, No. 1, p. 012100). IOP Publishing. 10.1088/1742-
6596/895/1/012100



https://doi.org/10.1111/j.1745-3992.2009.00149.x
https://doi.org/10.1002/ets2.12031?urlappend=%3Futm_source%3Dresearchgate.net%26utm_medium%3Darticle
https://doi.org/10.1177/014662169501900104
https://doi.org/10.21831/pep.v21i1.13139
https://doi.org/10.22487/j25805924.2018.v6.i1.10020
https://doi.org/10.1088/1742-6596/1233/1/012086?urlappend=%3Futm_source%3Dresearchgate.net%26utm_medium%3Darticle
https://doi.org/10.1088/1742-6596/1233/1/012086?urlappend=%3Futm_source%3Dresearchgate.net%26utm_medium%3Darticle
https://doi.org/10.1088/1742-6596/895/1/012100?urlappend=%3Futm_source%3Dresearchgate.net%26utm_medium%3Darticle
https://doi.org/10.1088/1742-6596/895/1/012100?urlappend=%3Futm_source%3Dresearchgate.net%26utm_medium%3Darticle

227

Puspita, 1., Kaniawati, 1., & Suwarma, I. R. (2017, September). Analysis of critical
thinking skills on the topic of static fluid. In Journal of Physics: Conference
Series (Vol. 895, No. 1, p. 012100). IOP Publishing. 10.1088/1742-
6596/895/1/012100

Putranta, H., & Dwandaru, W. S. B. (2021). The effect of smartphone usage

intensity on high school students' higher order thinking skills in physics
learning. Journal of Turkish Science Education, 18(3), 421-438.
10.36681/tused.2021.82
Putranta, H., & Jumadi, J. (2019). Physics teacher efforts of Islamic high school in
Yogyakarta to minimize students' anxiety when facing the assessment of
physics learning outcomes. Journal for the Education of Gifted Young
Scientists, 7(2), 119-136. 10.17478/jegys.552091

Putri, F. S., & Istiyono, E. (2017). The Development of Performance Assessment
of STEM-Based Critical Thinking Skill in the High School Physics
Lessons. International  Journal Of  Environmental And  Science
Education, 12(5), 1269-1281.

Putri, F. S., & Istiyono, E. (2017). The Development of Performance Assessment
of STEM-Based Critical Thinking Skill in the High School Physics
Lessons. International ~ Journal — Of  Environmental — And  Science
Education, 12(5), 1269-1281.

Putri, N. A. ., & Danawan, A. (2019). Karakteristik tes keterampilan proses sains

materi suhu dan kalor berdasarkan teori respon butir. In Seminar Nasional
Fisika (Vol. 1, No. 1, pp. 173-185).
Putri, S. D., & Djamas, D. (2017). Pengembangan perangkat pembelajaran fisika

berbasis keterampilan berpikir kritis dalam problem-based learning. Jurnal
Ilmiah Pendidikan Fisika Al-Biruni, 6(1), 125-135.
10.24042/jpifalbiruni.v6i1.648

Qasrawi, R., & BeniAbdelrahman, A. (2020). The Higher and Lower-Order
Thinking Skills (HOTS and LOTS) in Unlock English Textbooks (1st and
2nd Editions) Based on Bloom's Taxonomy: An Analysis
Study. International Online Journal of Education and Teaching, 7(3), 744-
758.

Qohar, A. (2011, April). Pengembangan instrumen komunikasi matematis untuk
siswa SMP. In Seminar Nasional Pendidikan Matematika LSM XIX.
Yogyakarta: Universitas Negeri Yogyakarta.

Qu, W., & Zhang, C. (2013). The analysis of summative assessment and formative
assessment and their roles in college English assessment system. Journal of
Language Teaching and Research, 4(2), 335-339. 10.4304/j1tr.4.2.335-339

Rahayu, S., Handayanto, S. K., Zulaikah, S., & Ahda, S. (2018). Students’

regulation of cognition in physics problem-solving. In Journal of Physics:
Conference Series (Vol. 1097, No. 1, p. 012029). IOP Publishing.



https://doi.org/10.1088/1742-6596/895/1/012100?urlappend=%3Futm_source%3Dresearchgate.net%26utm_medium%3Darticle
https://doi.org/10.1088/1742-6596/895/1/012100?urlappend=%3Futm_source%3Dresearchgate.net%26utm_medium%3Darticle
https://doi.org/10.36681/tused.2021.82
https://doi.org/10.17478/jegys.552091
https://doi.org/10.24042/jpifalbiruni.v6i1.648
https://doi.org/10.4304/jltr.4.2.335-339

228

Ramadhan, S., Mardapi, D., Prasetyo, Z. K., & Utomo, H. B. (2019). The
development of an instrument to measure the higher order thinking skill in
physics. European Journal of Educational Research, 8(3), 743-751.
10.12973/eu-jer.8.3.743

Ramadhan, S., Mardapi, D., Prasetyo, Z. K., & Utomo, H. B. (2019). The
development of an instrument to measure the higher order thinking skill in
physics. European Journal of Educational Research, 8(3), 743-751.
10.12973/eu-jer.8.3.743

Ramdani, A., Jufri, A. W., Gunawan, G., Hadisaputra, S., & Zulkifli, L. (2019).
Pengembangan alat evaluasi pembelajaran IPA yang mendukung
keterampilan abad 21.Jurnal Penelitian Pendidikan IPA, 5(1).
10.29303/jppipa.v5il.221

Ramli, M. N., & Muslimahayati, M. (2021). Analisis Hasil Belajar dengan
Menggunakan Pemodelan Rasch. Jurnal  Pendidikan — Matematika
RAFA, 7(1), 21-31.

Reckase, M. D. (1979). Unifactor latent trait models applied to multifactor tests:
Results and implications. Journal of educational statistics, 4(3), 207-230.
10.3102/10769986004003207

Reif, F., & Larkin, J. H. (1991). Cognition in scientific and everyday domains:

Comparison and learning implications. Journal of research in science
teaching, 28(9), 733-760. https://doi.org/10.1002/tea.3660280904
Reiner, C. M., Bothell, T. W., Sudweeks, R. R., & Wood, B. (2002). Preparing
effective essay questions. Stillwater, Oklahoma, USA: New Forums Pres.
Reksiana, A. A. A., & Rarasati, P. (2020). Reflective-Metacognitive Learning
(RML) in Achieving Higher Order Thingking Skills (HOTS) of KKNI
Curriculum.

Retnawati, H. (2016). Analisis kuantitatif instrumen penelitian (panduan peneliti,
mahasiswa, dan psikometrian). Parama publishing.

Romainville, M. (1999). Quality evaluation of teaching in higher education. Higher
Education in Europe, 24(3), 415-424.
https://doi.org/10.1080/0379772990240309

Rosidin, U., Suyanta, A., & Abdurrahman, A. (2019). A combined HOTS-based
assessment/STEM learning model to improve secondary students’ thinking
skills: A development and evaluation study. Journal for the Education of
Gifted Young Scientists, 7(3), 435-448.
https://doi.org/10.17478/jegys.518464

Rositawati, D. N. (2019). Kajian berpikir kritis pada metode inkuiri. In Prosiding
SNFA (Seminar Nasional Fisika Dan Aplikasinya) (Vol. 3, pp. 74-84).

Rosyida, F., Zubaidah, S., & Mahanal, S. (2016). Memberdayakan Keterampilan
Berpikir Kritis dengan Model Pembelajaran Remap TmPS (Reading
Concept Map Timed Pair Share). Biologi, Sains, Lingkungan, Dan



https://doi.org/10.12973/eu-jer.8.3.743
https://doi.org/10.12973/eu-jer.8.3.743
https://doi.org/10.29303/jppipa.v5i1.221
https://doi.org/10.3102/10769986004003207
https://doi.org/10.1002/tea.3660280904
https://doi.org/10.1080/0379772990240309
https://doi.org/10.17478/jegys.518464

229

Pembelajarannya Dalam Upaya Peningkatan Daya Saing Bangsa, 13(1),
209-214.

Rusilowati, A. (2013). Pengembangan Instrumen Non Tes. In Makalah. Seminar
Nasional Evaluasi Pendidikan Di Universitas Negeri Semarang (pp. 7-21).

Rusilowati, A., Kurniawati, L., Nugroho, S. E., & Widiyatmoko, A. (2016).
Developing an Instrument of Scientific Literacy Assessment on the Cycle
Theme. International ~ Journal of  Environmental and  Science
Education, 11(12), 5718-5727.

Russ, R. S., & Odden, T. O. B. (2017). Intertwining evidence-and model-based
reasoning in physics sensemaking: An example from electrostatics. Physical
Review Physics Education Research, 13(2), 020105.

Saepuloh, D., Sabur, A., Lestari, S., & U4, S. (2021). Improving students' critical
thinking and self-efficacy by learning higher order thinking skills through
problem based learning models. JPI (Jurnal Pendidikan Indonesia), 10(3),
495-504.

Samritin, S., & Suryanto, S. (2016). Developing an assessment instrument of junior
high school students’ higher order thinking skills in mathematics. REiD
(Research and Evaluation in Education), 2(1), 92-107.
https://doi.org/10.2183 1/reid.v2i1.8268

Santyasa, . W., Rapi, N. K., & Sara, I. (2020). Project based learning and academic
procrastination of students in learning physics. International Journal of
instruction, 13(1), 489-508. https://doi.org/10.29333/1ji.2020.13132a

Sappaile, B. I. (2007). Konsep instrumen penelitian pendidikan. Jurnal Pendidikan
dan kebudayaan, 13(66), 1-7.

Saputra, M. D., Joyoatmojo, S., & Wardani, D. K. (2018). The assessment of
critical-thinking-skill tests for accounting students of vocational high

schools. International Journal of Educational Research Review, 3(4), 85-
96. https://doi.org/10.24331/ijere.453860

Sari, D. R. U., Wahyuni, S., & Bachtiar, R. W. (2018). Pengembangan instrumen
tes multiple choice high order thinking padapembelajaran fisika berbasis e-
learning di  SMA. Jurnal  Pembelajaran  Fisika, 7(1), 100-107.
10.19184/jpf.v711.7231

Sari, H. K. (2016). Peningkatan Keterampilan Proses Sains dan Hasil Belajar Fisika
Siswa pada Model Pembelajaran Kooperatif Tipe Student Team

Achievement Division. Tadris: Jurnal Keguruan Dan Ilmu Tarbiyah, 1(1),
15-22. https://doi.org/10.24042/tadris.v1i1.886

Sartika, D., Anggereni, S., Dani, A. U., & Suhardiman, S. (2020). Pengembangan
Instrumen Penilaian Kinerja Praktikum Fisika Kurikulum 2013. 4/ Asma:
Journal of Islamic Education, 2(2), 267-273.

Sasmita, R. N., Sapriya, S., & Maryani, E. (2022). Critical thinking on social studies
learning for elementary school students. Nazhruna: Jurnal Pendidikan
Islam, 5(3), 1377-1387. https://doi.org/10.31538/nzh.v513.2355



https://doi.org/10.21831/reid.v2i1.8268
https://doi.org/10.24331/ijere.453860
https://doi.org/10.19184/jpf.v7i1.7231
https://doi.org/10.24042/tadris.v1i1.886
https://doi.org/10.31538/nzh.v5i3.2355

230

Scriven, M., & Paul, R. (1987). Critical thinking. In The 8th Annual International
Conference on Critical Thinking and Education Reform, CA (Vol. 7, No. 9).

Serevina, V., Sari, Y. P., & Maynastiti, D. (2019). Developing high order thinking
skills (HOTS) assessment instrument for fluid static at senior high school.
In Journal of Physics: Conference Series (Vol. 1185, No. 1, p.012034). IOP
Publishing. https://doi.org/10.1088/1742-6596/1185/1/012034

Setiawan, A., Malik, A., Suhandi, A., & Permanasari, A. (2018). Effect of higher
order thinking laboratory on the improvement of critical and creative

thinking skills. In IOP Conference Series: Materials Science and
Engineering (Vol. 306, No. 1, p. 012008). IOP Publishing.
https://doi.org/10.1088/1757-899X/306/1/012008

Shepard, L. A. (2000). The role of assessment in a learning culture. Educational
researcher, 29(7), 4-14. https://doi.org/10.3102/0013189X029007004

Simbolon, D. H. (2015). Pengaruh model pembelajaran inkuiri terbimbing berbasis
eksperimen riil dan laboratorium virtual terhadap hasil belajar fisika
siswa. Jurnal  Pendidikan dan Kebudayaan, 21(3), 299-316.
https://doi.org/10.24832/jpnk.v2113.192

Sipayung, D. H., Sani, R. A., & Bunawan, H. (2018). Collaborative inquiry for 4C
skills. In 3rd Annual International Seminar on Transformative Education
and Educational Leadership (AISTEEL 2018) (pp. 440-445). Atlantis Press.
https://doi.org/10.2991/aisteel-18.2018.95

Soh, T. M. T., Arsad, N. M., & Osman, K. (2010). The relationship of 21st century
skills on students’ attitude and perception towards physics. Procedia-Social
and Behavioral Sciences, 7, 546-554.
https://doi.org/10.1016/].sbspro.2010.10.073

Subali, B. (2006). Esesatan dalam Pengembangan Tes untuk Pengukuran
Pencapalan Hasil Belajar pada Kurikulum Berbasis Kompetensi. Jurnal
Cakrawala Pendidikan, 1(2). https://doi.org/10.21831/cp.v1i2.8517

Sugiarti, T., Kaniawati, 1., & Aviyanti, L. (2017). Development of assessment
instrument of critical thinking in physics at senior high school. In Journal
of Physics: Conference Series (Vol. 812, No. 1, p. 012018). IOP Publishing.
https://doi.org/10.1088/1742-6596/812/1/012018

Sugiarti, T., Kaniawati, 1., & Aviyanti, L. (2017). Development of assessment
instrument of critical thinking in physics at senior high school. In Journal
of Physics: Conference Series (Vol. 812, No. 1, p. 012018). IOP Publishing.
https://doi.org/10.1088/1742-6596/812/1/012018

Suhandi, A., & Nugraha, M. G. (2017, February). Development of reasoning test
instruments based on TIMSS framework for measuring reasoning ability of

senior high school student on the physics concept. In Journal of Physics:
Conference Series (Vol. 812, No. 1, p. 012108). IOP Publishing.
10.1088/1742-6596/812/1/012108



https://doi.org/10.1088/1742-6596/1185/1/012034
https://doi.org/10.1088/1757-899X/306/1/012008
https://doi.org/10.3102/0013189X029007004
https://doi.org/10.24832/jpnk.v21i3.192
https://doi.org/10.2991/aisteel-18.2018.95
https://doi.org/10.1016/j.sbspro.2010.10.073
https://doi.org/10.21831/cp.v1i2.8517
https://doi.org/10.1088/1742-6596/812/1/012018
https://doi.org/10.1088/1742-6596/812/1/012018
https://doi.org/10.1088/1742-6596/812/1/012108?urlappend=%3Futm_source%3Dresearchgate.net%26utm_medium%3Darticle

231

Suhandi, A., & Nugraha, M. G. (2017, February). Development of reasoning test
instruments based on TIMSS framework for measuring reasoning ability of
senior high school student on the physics concept. In Journal of Physics:
Conference Series (Vol. 812, No. 1, p. 012108). IOP Publishing.
10.1088/1742-6596/812/1/012108

Suharta, T. (2017). Pengembangan instrumen pengukur tingkat kepuasan siswa
terhadap kualitas pelayanan pendidikan di sekolah. Jurnal Evaluasi
Pendidikan, 8(2), 117-125. https://doi.org/10.21009/JEP.082.07

Suhendi, H. Y., Ramdhani, M. A., & Irwansyah, F. S. (2018). Verification concept

of assesment for physics education student learning outcome. International
Journal of Engineering & Technology, 7(3.21), 321-325.

Sumarni, W., Supardi, K. 1., & Widiarti, N. (2018). Development of assessment
instruments to measure critical thinking skills. In JOP Conference Series:
Materials Science and Engineering (Vol. 349, No. 1, p. 012066). 10P
Publishing. https://doi.org/10.1088/1757-899X/349/1/012066

Sumintono, B., & Widhiarso, W. (2014). Aplikasi model Rasch untuk penelitian
ilmu-ilmu sosial (edisi revisi). Trim Komunikata Publishing House.

Sunarti, T., Wasis, W., Setyarsih, W., Zainudin, A., & Jauhariyah, M. N. (2021).
Analysis of the Development of Critical Thinking Instruments Test in

Physics. In International Joint Conference on Science and Engineering
2021 (IJCSE 2021) (pp. 627-634). Atlantis Press. https://doi.org/
10.2991/aer.k.211215.105

Sunarti, T., Wasis, W., Setyarsih, W., Zainudin, A., & Jauhariyah, M. N. (2021).
Analysis of the Development of Critical Thinking Instruments Test in
Physics. In International Joint Conference on Science and Engineering
2021 (IJCSE 2021) (pp. 627-634). Atlantis Press. https://doi.org/
10.2991/aer.k.211215.105

Supeno, Astutik, S., Bektiarso, S., Lesmono, A. D., & Nuraini, L. (2019). What can

students show about higher order thinking skills in physics learning?. In /OP
Conference Series: Earth and Environmental Science (Vol. 243, No. 1, p.
012127). IOP Publishing.

Suprapto, E., Sumiharsono, R., & Ramadhan, S. (2020). The Analysis of Instrument
Quality to Measure the Students' Higher Order Thinking Skill in Physics
Learning. Journal of Turkish Science Education, 17(4), 520-527.
https://doi.org/10.36681/tused.2020.42

Suprapto, E., Sumiharsono, R., & Ramadhan, S. (2020). The Analysis of Instrument
Quality to Measure the Students' Higher Order Thinking Skill in Physics
Learning. Journal of Turkish Science Education, 17(4), 520-527.
https://doi.org/10.36681/tused.2020.42

Suseno, I. (2017). Komparasi karakteristik butir tes pilihan ganda ditinjau dari teori
tes  klasik. Faktor:  Jurnal  Ilmiah  Kependidikan, 4(1), 1-8.
http://dx.doi.org/10.30998/fjik.v4i1.1588



https://doi.org/10.1088/1742-6596/812/1/012108?urlappend=%3Futm_source%3Dresearchgate.net%26utm_medium%3Darticle
https://doi.org/10.21009/JEP.082.07
https://doi.org/10.1088/1757-899X/349/1/012066
https://doi.org/10.2991/aer.k.211215.105
https://doi.org/10.2991/aer.k.211215.105
https://doi.org/10.36681/tused.2020.42
https://doi.org/10.36681/tused.2020.42
http://dx.doi.org/10.30998/fjik.v4i1.1588

232

Suseno, I. (2017). Komparasi karakteristik butir tes pilihan ganda ditinjau dari teori
tes klasik. Faktor: Jurnal Ilmiah Kependidikan, 4(1), 1-8.

Susilawati, E., Agustinasari, A., Samsudin, A., & Siahaan, P. (2020). Analisis
Tingkat Keterampilan Berpikir Kritis Siswa SMA. Jurnal Pendidikan
Fisika Dan Teknologi, 6(1), 11-16.
https://dx.doi.org/10.29303/jpft.v61l.1453

Sutarno, S., Setiawan, A., Suhandi, A., Kaniawati, 1., & Malik, A. (2019). The
development and validation of critical thinking skills test on photoelectric
effect for pre-service physics teachers. In Journal of Physics: Conference
Series (Vol. 1157, No. 3, p. 032032). IOP Publishing.
https://doi.org/10.1088/1742-6596/1157/3/032032

Sutarno, S., Setiawan, A., Suhandi, A., Kaniawati, 1., & Malik, A. (2019). The
development and validation of critical thinking skills test on photoelectric
effect for pre-service physics teachers. In Journal of Physics: Conference
Series (Vol. 1157, No. 3, p. 032032). IOP Publishing.
https://doi.org/10.1088/1742-6596/1157/3/032032

Taherdoost, H. (2016). Validity and reliability of the research instrument; how to
test the validation of a questionnaire/survey in a research. How fto test the

validation of a questionnaire/survey in a research (August 10, 2016).

Tam, M. (2014). Outcomes-based approach to quality assessment and curriculum
improvement in higher education. Quality assurance in education, 22(2),
158-168. https://doi.org/10.1108/QAE-09-2011-0059

Tiruneh, D. T., De Cock, M., Weldeslassie, A. G., Elen, J., & Janssen, R. (2017).
Measuring critical thinking in physics: Development and validation of a

critical thinking test in electricity and magnetism. /nternational Journal of
Science and Mathematics Education, 15, 663-682.
https://doi.org/0.1007/s10763-016-9723-04

Tiruneh, D. T., De Cock, M., Weldeslassie, A. G., Elen, J., & Janssen, R. (2017).
Measuring critical thinking in physics: Development and validation of a critical
thinking test in electricity and magnetism. International Journal of Science and
Mathematics Education, 15(4), 663-682.

Tolba, E. G. A., & Al-Osaimi, A. M. (2023). The effectiveness of using the model-
based thinking strategy in developing first-grade high school students’ physical
concepts and inquiry thinking skills. Eurasia Journal of Mathematics, Science
and Technology Education, 19(4), em2254.

Triastuti, T., & Laksono, E. W. (2021). Validation of critical thinking test to senior

high school students. In Journal of Physics: Conference Series (Vol. 1806,
No. 1, p. 012201). IOP Publishing. https://doi.org/10.1088/1742-
6596/1806/1/012201

Triastuti, T., & Laksono, E. W. (2021). Validation of critical thinking test to senior
high school students. In Journal of Physics: Conference Series (Vol. 1806, No.



https://dx.doi.org/10.29303/jpft.v6i1.1453
https://doi.org/10.1088/1742-6596/1157/3/032032
https://doi.org/10.1088/1742-6596/1157/3/032032
https://doi.org/10.1108/QAE-09-2011-0059
https://doi.org/0.1007/s10763-016-9723-04
https://doi.org/10.1088/1742-6596/1806/1/012201
https://doi.org/10.1088/1742-6596/1806/1/012201

233

I, p. 012201). IOP  Publishing.  https://doi.org/10.1088/1742-
6596/1806/1/012201

Tuckman, B. W. (1993). The essay test: A look at the advantages and
disadvantages. Nassp Bulletin, 77(555), 20-26.
https://doi.org/10.1177/019263659307755504

Tunjungsari, H., & Takwin, B. (2021). Understanding critical thinking practice in
everyday life through stages of critical thinking skills and disposition. Mind,
Brain, and Education, 15(3), 225-231. https://doi.org/10.1111/mbe.12279

Turner, S. P. (1979). The concept of face validity. Quality and Quantity, 13(1), 85-
90.

Utami, N. B., Kristin, F., & Anugraheni, I. (2019). Penerapan Model Pembelajaran
Problem Based Learning Untuk Meningkatkan Hasil Belajar Matematika
Dan Berfikir Kritis Siswa Kelas 4 SD. Eduma: Mathematics Education
Learning and Teaching, 8(1), 33-40.

Van der Kleij, F. M., Vermeulen, J. A., Schildkamp, K., & Eggen, T. J. (2015).
Integrating data-based decision making, assessment for learning and
diagnostic testing in formative assessment. Assessment in Education:
Principles, Policy & Practice, 22(3), 324-343.
https://doi.org/10.1080/0969594X.2014.999024

Weber, J. (1985). Assessment and placement: A review of the research. Community
College Review, 13(3), 21-32.
https://doi.org/10.1177/009155218501300304

Whitcomb, K. M., Guthrie, M. W., Singh, C., & Chen, Z. (2021). Improving

accuracy in measuring the impact of online instruction on students’ ability to

transfer physics problem-solving skills. Physical Review Physics Education
Research, 17(1),010112.

Widhiarso, W. (2011). Aplikasi Teori Respon Butir Untuk Menguji Invariansi
Pengukuran  Psikologi Guna Keperluan Survei dan  Seleksi
Pekerjaan. Yogyakarta. University of Gadjah Mada.

Widiyanti, A. S., Susilaningsih, E., Haryani, S., & Nurhayati, S. (2023). Desain Tes
Pilihan Ganda Kompleks Bermuatan Analytical Thinking pada Materi Asam-
Basa untuk Identifikasi Pencapaian Kompetensi Minimum Siswa. Chemistry in
Education, 12(2), 153-161.

Wieman, C. (2007). Why not try a scientific approach to science
education?. Change: The Magazine of Higher Learning, 39(5), 9-15.
Wijaya, A. N., & Roki'ah, S. (2020). Critical thinking skills toward YouTube
resources in students' argumentative texts. Englisia: Journal of Language,
Education, and Humanities, 8(1), I-11.

https://doi.org/10.22373/ej.v811.6622

Wiliam, D. (2011). What is assessment for learning?. Studies in educational
evaluation, 37(1), 3-14. https://doi.org/10.1016/j.stueduc.2011.03.001



https://doi.org/10.1088/1742-6596/1806/1/012201
https://doi.org/10.1088/1742-6596/1806/1/012201
https://doi.org/10.1177/019263659307755504
https://doi.org/10.1111/mbe.12279
https://doi.org/10.1080/0969594X.2014.999024
https://doi.org/10.1177/009155218501300304
https://doi.org/10.22373/ej.v8i1.6622
https://doi.org/10.1016/j.stueduc.2011.03.001

234

Wiliam, D., & Thompson, M. (2017). Integrating assessment with learning: What
will it take to make it work?. In The future of assessment (pp. 53-82).
Routledge.

Winarno, W., Sunarno, W., & Sarwanto, S. (2015). Pengembangan modul ipa
terpadu  berbasis high order thinking skill (hots) pada tema
energi. Inkuiri, 4(1), 82-91. https://doi.org/10.20961/inkuiri.v4i11.9562

Wulandari, R., Jatmiko, B., Budiyanto, M., Hariyono, E., Lestari, N. A., & Prahani,
B. K. (2021). A Critical Thinking Skill Profile of Science Education
Undergraduate Student in Basic Physics. In Journal of Physics: Conference
Series (Vol. 2110, No. 1, p. 012030). IOP Publishing.
https://doi/org/10.1088/1742-6596/2110/1/012030

Woulandari, R., Jatmiko, B., Budiyanto, M., Hariyono, E., Lestari, N. A., & Prahani,
B. K. (2021). A Critical Thinking Skill Profile of Science Education
Undergraduate Student in Basic Physics. In Journal of Physics: Conference
Series (Vol. 2110, No. 1, p. 012030). IOP Publishing.
https://doi/org/10.1088/1742-6596/2110/1/012030

Yanti, T. D., Suana, W., Maharta, N., Herlina, K., & Distrik, I. W. (2019).
Development of critical thinking instrument of electricity for senior high
school students. In Journal of Physics: Conference Series (Vol. 1157, No.
3, p. 032007). IOP Publishing. https://doi.org/10.1088/1742-
6596/1157/3/032007

Yuliati, L. (2013). Efektivitas bahan ajar IPA terpadu terhadap kemampuan berpikir
tingkat tinggi siswa SMP. Jurnal Pendidikan Fisika Indonesia, 9(1).
https://doi.org/10.15294/jpfi.v911.2580

Yuliati, L., Fauziah, R., & Hidayat, A. (2018). Student’s critical thinking skills in
authentic problem based learning. InJournal of Physics: Conference
Series (Vol. 1013, No. 1, p. 012025). IOP Publishing. 10.1088/1742-
6596/1013/1/012025

Yuliati, L., Fauziah, R., & Hidayat, A. (2018). Student’s critical thinking skills in
authentic problem based learning. InJournal of Physics: Conference
Series (Vol. 1013, No. 1, p. 012025). IOP Publishing. 10.1088/1742-
6596/1013/1/012025

Zahara, L., Suastra, . W., Atmaja, A. W. T., & Tika, 1. N. (2024). Perspektif filsafat

pendidikan dalam mengembangkan pemahaman konsep fisika. Consilium:
Education and Counseling Journal, 5(1), 257-267.

Zaidi, N. L. B., Grob, K. L., Monrad, S. M., Kurtz, J. B., Tai, A., Ahmed, A. Z., ...
& Santen, S. A. (2018). Pushing critical thinking skills with multiple-choice
questions: does Bloom’s taxonomy work?. Academic Medicine, 93(6), 856-
859. https://doi.org/10.1097/ACM.0000000000002087

Zlatovi¢, M., Balaban, 1., & Kermek, D. (2015). Using online assessments to
stimulate learning strategies and achievement of learning goals. Computers
& education, 91, 32-45. https://doi.org/10.1016/j.compedu.2015.09.012



https://doi.org/10.20961/inkuiri.v4i1.9562
https://doi/org/10.1088/1742-6596/2110/1/012030
https://doi/org/10.1088/1742-6596/2110/1/012030
https://doi.org/10.1088/1742-6596/1157/3/032007
https://doi.org/10.1088/1742-6596/1157/3/032007
https://doi.org/10.15294/jpfi.v9i1.2580
https://doi.org/10.1088/1742-6596/1013/1/012025?urlappend=%3Futm_source%3Dresearchgate.net%26utm_medium%3Darticle
https://doi.org/10.1088/1742-6596/1013/1/012025?urlappend=%3Futm_source%3Dresearchgate.net%26utm_medium%3Darticle
https://doi.org/10.1088/1742-6596/1013/1/012025?urlappend=%3Futm_source%3Dresearchgate.net%26utm_medium%3Darticle
https://doi.org/10.1088/1742-6596/1013/1/012025?urlappend=%3Futm_source%3Dresearchgate.net%26utm_medium%3Darticle
https://doi.org/10.1097/ACM.0000000000002087
https://doi.org/10.1016/j.compedu.2015.09.012

235

Zou, Y., Mustakim, S. S. B., Sulaiman, T., & Lei, X. (2024). Promoting high-order
thinking  skills  through  problem-based learning: Design and
implementation. International Journal of Academic Research in Progressive
Education and Development, 13(3), 737-755.

Zulfiani, Z., Yunistika, R., & Juanengsih, N. (2017). Enhancing Students’ Higher-
Order Thinking Skills Through Guided and Free Inquiry-Based Learning.
In International Conference on Education in Muslim Society (ICEMS
2017) (pp. 28-31). Atlantis Press.



