9/10/24, 4:47 PM

/ JPPIPA

JURNAT
PENELITIAN
PENDIDITAN

IPA
A AP y
Volume 10, e 4
April 2024

www.jppipa.unram.ac.id

JPPIPA

Jurnal Penelitian
Pendidikan IPA

Volume 10, Issue 3
March 2024

February
Vol.10 No. 2 (2024)

Twenty-sixth Edition

https://jppipa.unram.ac.id/index.php/jppipa/issue/archive

Archives | Jurnal Penelitian Pendidikan IPA

Twenty-Eighth Edition

Jurnal Penelitian Pendidikan IPA (JPPIPA), Online ISSN: 2407-795X, Print
ISSN: 2460-2582

The open-access articles in this issue is distributed under a (CC-BY License)

March
Vol. 10 No. 3 (2024)

Twenty-seventh Edition

Jurnal Penelitian Pendidikan IPA (JPPIPA), Online ISSN: 2407-795X, Print
ISSN: 2460-2582

The open-access articles in this issue is distributed under a (CC-BY License)

3/8


https://jppipa.unram.ac.id/index.php/jppipa/issue/view/94
https://jppipa.unram.ac.id/index.php/jppipa/issue/view/93
https://jppipa.unram.ac.id/index.php/jppipa/index
http://u.lipi.go.id/1419989763
http://u.lipi.go.id/1443527122
https://jppipa.unram.ac.id/index.php/jppipa/issue/view/93
https://jppipa.unram.ac.id/index.php/jppipa/index
http://u.lipi.go.id/1419989763
http://u.lipi.go.id/1443527122
https://jppipa.unram.ac.id/index.php/jppipa/issue/view/90
Macbook


5/24/24, 3:10 PM

Editorial Team | Jurnal Penelitian Pendidikan IPA

A Home / Editorial Team

Editorial Team

Editor in Chief

» Aris Doyan, ID SCOPUS: 37461206900, University Of Mataram, Indonesia

Managing Editor

» Hamidi, ID SCOPUS: 57216950915, Univerity Of Mataram, Indonesia

Editorial Board

David Todd Campbell, ID SCOPUS: 25633499100, University Of Connecticut, United States

Keith S Taber, ID SCOPUS: 7006375190, University Of Cambridge, United Kingdom

Muhammad Zurhalqi, Vistula University, Poland.

Muhammad Aziz, ID SCOPUS: 56436934500, University Of Tokyo, Japan

Jakrapong Kaewkhao, SCOPUS ID: 23974520300; Nakhon Pathom Rajabhat University, Thailand
Firdaus Ali, SCOPUS ID: 57197439497, Jamia Millia Islamia (A Central University), New Delhi, India

Muhammad Roil Bilad, SCOPUS ID: 36999741400, Universiti Brunei Darussalam, Brunei Darussalam.

Azlan Kamari, ID SCOPUS: 6507553589, Universiti Pendidikan Sultan Idris, Malaysia

Mohd Mustafa Awang Kechik, ID SCOPUS: 18037839400, Universiti Putra Malaysia, Malaysia
Baba Musta ID SCOPUS: 23976431800, Universiti Malaysia Sabah, Malaysia

Ali AL-Mokaram ID SCOPUS: 57196001359, Mustansiriyah University, Iraq

Khalid Ahmed Rabaeh ID SCOPUS: 24329973600, Hashemite University, Jordan

https://jppipa.unram.ac.id/index.php/jppipa/about/editorial Team

1/5


https://jppipa.unram.ac.id/index.php/jppipa/index
https://jppipa.unram.ac.id/index.php/jppipa/index
https://scholar.google.com/citations?user=b2VHQbIAAAAJ&hl=id&oi=ao
https://www.scopus.com/authid/detail.uri?authorId=37461206900
https://scholar.google.com/citations?user=WPCI-YQAAAAJ&hl=id
https://www.scopus.com/authid/detail.uri?authorId=57216950915
https://scholar.google.com/citations?user=VEAv4rYAAAAJ&hl=en
https://www.scopus.com/authid/detail.uri?authorId=25633499100
https://scholar.google.co.uk/citations?user=mvYAZJUAAAAJ&hl=en
https://www.scopus.com/authid/detail.uri?authorId=7006375190
https://scholar.google.co.uk/citations?user=mvYAZJUAAAAJ&hl=en
https://scholar-google-com.translate.goog/citations?user=r9evU8oAAAAJ&hl=en&_x_tr_sl=en&_x_tr_tl=id&_x_tr_hl=id&_x_tr_pto=tc
https://www.scopus.com/authid/detail.uri?authorId=56436934500
https://scholar.google.com/citations?user=Es9nuUwAAAAJ&hl=en
https://www.scopus.com/authid/detail.uri?authorId=23974520300
https://scholar.google.com/citations?user=2oPbB9gAAAAJ&hl=en
https://www.scopus.com/authid/detail.uri?authorId=57197439497
https://scholar.google.com.my/citations?hl=en&user=MO3tzroAAAAJ
https://www.scopus.com/authid/detail.uri?authorId=36999741400
https://scholar.google.com.my/citations?user=ZFlLQN8AAAAJ&hl=en
https://www.scopus.com/authid/detail.uri?authorId=6507553589
https://scholar.google.com.my/citations?user=HtrvSzYAAAAJ&hl=en
https://www.scopus.com/authid/detail.uri?authorId=18037839400
https://scholar.google.com.my/citations?user=sNDbxVsAAAAJ&hl=en
https://www.scopus.com/authid/detail.uri?authorId=6507553589
https://scholar.google.com/citations?user=75fnU2sAAAAJ&hl=en
https://www.scopus.com/authid/detail.uri?authorId=57196001359
https://scholar.google.com/citations?user=9bgu-6cAAAAJ&hl=id&oi=sra
https://www.scopus.com/authid/detail.uri?authorId=24329973600
Macbook


5/24/24,3:10 PM

Editorial Team | Jurnal Penelitian Pendidikan IPA

 Lily Maysari Angraini, ID SCOPUS: 57201867813, Molecular Science Technology National Taiwan
University, Taiwan

» Abdul Samad, Muhammad Nawaz Shareef University Of Agriculture, Pakistan

» Suyitno, ID SCOPUS: 57205025494, Master of Primary Health Care Management Alumni, ASEAN
Institute for Health Development, Mahidol University, Thailand

» Susilawati, ID SCOPUS: 57205535848, University Of Mataram, Indonesia

o Aliefman Hakim, ID SCOPUS : 57055149000, University Of Mataram, Indonesia

» Erman, ID SCOPUS: 57192427696, Science Education, Universitas Negeri Surabaya, Indonesia

o Nazarudin, ID SCOPUS: 57193922612, University Of Jambi, Indonesia

e Muhammad Satriawan, ID SCOPUS: 35183989100, State University Of Surabaya, Indonesia

» Rosmiati, ID SCOPUS: 57215568825 Universitas PGRI Adi Buana Surabaya, Indonesia

« Ruth Rize Paas Megahati S, ID SCOPUS: 57202285085, Politeknik Kesehatan Kesuma Bangsa, Bandar

Lampung, Indonesia
e Putu Artayasa, ID SCOPUS: 57200114787, University Of Mataram, Indonesia
» Saprizal Hadisaputra, ID SCOPUS: 55544930300, University Of Mataram, Indonesia
e Muhammad Nasir, ID SCOPUS: 57212334906, IAIN Palangka Raya, Indonesia
« Ahmad Khori, ID SCOPUS: 57205058900, Universitas Sebelas Maret, Indonesia
« | Gusti Ngurah Yudi Handayana, ID SCOPUS: 57212062714, University Of Mataram, Indonesia
e Lalu Muliyadi, ID SCOPUS: 57214232960, University Of Mataram, Indonesia.
e Agus Muliadi, ID SCOPUS: 57257467800, Universitas Pendidikan Mandalika, Indonesia.
e Yusran Khery, ID SCOPUS: 57235026900, Universitas Pendidikan Mandalika, Indonesia.
o Sudirman, ID SCOPUS: 57208476723, University of Qamarul Huda Badaruddin Bagu, Indonesia
e Husnul Fuadi, ID SCOPUS: 57459560500, University of Mataram, Indonesia.

Layout Editor

« Muhammad lkhsan, Balai Publikasi Indonesia, Mataram, Indonesia.
e Muhammad Hipzul Mursyid, Univerity Of Mataram, Indonesia.

Assistant Editors

» Muhammad Zulfikar, Institute Of Research And Community Service, Univerity Of Mataram, Indonesia
« Ahmad Zafrullah Mardiansyahinformatics Engineering, Faculty of Engineering, University of Mataram

https://jppipa.unram.ac.id/index.php/jppipa/about/editorial Team

2/5


https://scholar.google.co.id/citations?user=8SV3HFkAAAAJ&hl=id
https://www.scopus.com/authid/detail.uri?authorId=57201867813
https://scholar.google.com/citations?user=H1nUK5UAAAAJ&hl=en
https://scholar.google.com/citations?user=kf5TgGAAAAAJ&hl=en
https://www.scopus.com/authid/detail.uri?authorId=57205025494
https://scholar.google.com/citations?user=hXExiaEAAAAJ&hl=id&oi=ao
https://www.scopus.com/authid/detail.uri?authorId=57205535848
https://www.scopus.com/authid/detail.uri?authorId=57055149000
https://www.scopus.com/authid/detail.uri?authorId=57055149000
https://www.scopus.com/authid/detail.uri?authorId=57192427696
https://www.scopus.com/authid/detail.uri?authorId=57192427696
https://scholar.google.co.id/citations?user=K86B6-MAAAAJ&hl=id&oi=ao
https://www.scopus.com/authid/detail.uri?authorId=57193922612
https://scholar.google.co.id/citations?user=iW34Ln8AAAAJ&hl=id
https://www.scopus.com/authid/detail.uri?authorId=35183989100
https://www.scopus.com/authid/detail.uri?authorId=57215568825
https://www.scopus.com/authid/detail.uri?authorId=57215568825
https://scholar.google.co.id/citations?user=lnJoQ04AAAAJ&hl=id&oi=ao
https://www.scopus.com/authid/detail.uri?authorId=57202285085
https://scholar.google.com/citations?user=4xu8qTcAAAAJ&hl=id&oi=ao
https://www.scopus.com/authid/detail.uri?authorId=57200114787
https://scholar.google.co.id/citations?user=4tJy_D4AAAAJ&hl=id&oi=ao
https://www.scopus.com/authid/detail.uri?authorId=55544930300
https://scholar.google.co.id/citations?user=HP5qzxYAAAAJ&hl=id
https://www.scopus.com/authid/detail.uri?authorId=57212334906
https://scholar.google.com/citations?user=b7jm14sAAAAJ&hl=id
https://scholar.google.com/citations?user=b7jm14sAAAAJ&hl=id
https://scholar.google.co.id/citations?hl=id&user=qr7KTXoAAAAJ
https://www.scopus.com/authid/detail.uri?authorId=57212062714&featureToggles=FEATURE_AUTHOR_DETAILS_BOTOX:1&at_feature_toggle=1
https://scholar.google.com/citations?user=IIUJMaoAAAAJ&hl=en&oi=ao
https://www.scopus.com/authid/detail.uri?authorId=57214232960
https://www.scopus.com/authid/detail.uri?authorId=57257467800
https://www.scopus.com/authid/detail.uri?authorId=57257467800
https://scholar.google.co.id/citations?user=Jyvxo7kAAAAJ&hl=id
https://www.scopus.com/authid/detail.uri?authorId=57235026900
https://www.scopus.com/authid/detail.uri?authorId=57208476723
https://www.scopus.com/authid/detail.uri?authorId=57208476723
https://www.scopus.com/authid/detail.uri?authorId=57459560500
https://www.scopus.com/authid/detail.uri?authorId=57459560500
https://jppipa.unram.ac.id/index.php/jppipa/management/settings/context/
https://scholar.google.co.id/citations?user=F_7JFxgAAAAJ&hl=en

5/24/24,2:56 PM Jurnal Penelitian Pendidikan IPA

Jurnal Penelitian Pendidikan IPA

About the Journal Current Issue Announcements ISSN: 2407-795X , 2460-2582
Journal title : Jurnal Penelitian Pendidikan IPA
Initials : JPPIPA
Editor-in-chief  : Prof. Aris Doyan, Ph.D (&'

Online ISSN : 2407-795X (£
DOI Prefix : 10.29303/jppipa
Indexing : Google Scholar and view more (%
Ef:;ezzv'ew : blind-Review
Frequency : Monthly
) Postgraduate University of
Publisher : Mataram (2
- Perkumpulan Pendidik IPA
Association : .
Indonesia (%'

Citation Analysis : Dimensions, Google Scholar
Language : English

Jurnal Penelitian Pendidikan IPA contains scientific articles form of research results that include

science, technology, and teaching in the field of science. Jurnal Penelitian Pendidikan IPA is

https://jppipa.unram.ac.id/index.php/jppipa 1/6


https://jppipa.unram.ac.id/index.php/jppipa/index
https://portal.issn.org/resource/ISSN/2407-795X
https://portal.issn.org/resource/ISSN/2460-2582
https://www.spektrum.unram.ac.id/index.php/Spektrum/issue/current
https://www.scopus.com/authid/detail.uri?authorId=37461206900
https://portal.issn.org/resource/ISSN/2407-795X
https://jppipa.unram.ac.id/index.php/jppipa/about/indexMachine
https://pasca.unram.ac.id/
https://drive.google.com/file/d/0B9dnKSGknU0CSnA4cTRBNTFGQUE/view

5/24/24,2:56 PM

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

Jurnal Penelitian Pendidikan IPA
published monthly. Authors across the globe are welcome to submit their research papers in the

prestigious journal fulfilling the requisite criterion.

Jurnal Penelitian Pendidikan IPA provides immediate OPEN ACCESS to its content on the
principle that making research freely available to the public supports a greater global exchange of
knowledge.

Jurnal Penelitian Pendidikan IPA index by: ICrossrefl ISinta DIKTII lindonesian Public Index
(IP1)l IGoogle Scholarl lindonesian One Searchl IBielefeld Academic Search Engine (BASE)I
lindex Copernicus International (ICI) World of Journalsl IPKP Indexl |Academic Recource
Index| IMendeleyl IGaruda Ristekdiktil More...

Jurnal Penelitian Pendidikan IPA promotes research in the field of science and Science Education
with particular respect to Indonesia, but not limited to authorship or topical coverage within the
region. Contributions are expected from scientists, educators, senior researchers, project managers,
research administrators, and students at advanced stages of their research. To be published in

Jurnal Penelitian Pendidikan IPA, a rigorous review process will be done.

The editorial contents and elements that comprise the journal include:
« Theoretical articles
» Empirical studies.
« Case studies
» Systematic Literature Review.

The editorial board welcomes manuscripts from Science and Science Education. The scopes of

Jurnal Penelitian Pendidikan IPA are:

1. Science (Chemistry, Physics, and Biology)
2. Science Education

3. Chemistry Education

4. Physics Education

2/6


https://jppipa.unram.ac.id/index.php/jppipa/OpenAccessPolicy
https://jppipa.unram.ac.id/index.php/jppipa
https://search.crossref.org/?q=jppipa
https://sinta.ristekbrin.go.id/journals/detail?id=3490
http://id.portalgaruda.org/?ref=browse&mod=viewjournal&journal=7187
https://scholar.google.co.id/citations?user=mLKlGfMAAAAJ&hl=id
http://onesearch.id/Repositories/Repository?search=JURNAL+PENELITIAN+PENDIDIKAN+IPA+%28JPPIPA%29&btn=Search
https://www.base-search.net/Search/Results?q=dccoll%3Aftjppipa&refid=dclink
https://journals.indexcopernicus.com/search/details?id=47768
http://index.pkp.sfu.ca/index.php/browse/index/3471
http://journalseeker.researchbib.com/view/issn/2407-795X
https://www.mendeley.com/profiles/jurnal-penelitian-pendidikan-ipa/
http://garuda.ristekdikti.go.id/journal/view/10942
https://jppipa.unram.ac.id/index.php/jppipa/pages/view/Index/
https://jppipa.unram.ac.id/index.php/jppipa

5/24/24,2:56 PM Jurnal Penelitian Pendidikan IPA

5. Biology Education

7. Application science (Chemistry, Physics and Biology)
8. Model, Methods, and Strategies of Learning in science education

Nationally Accredited

sinta

Journal Template

https://jppipa.unram.ac.id/index.php/jppipa 3/6


https://sinta.kemdikbud.go.id/journals/profile/3490
https://jppipa.unram.ac.id/index.php/jppipa/about/editorialTeam
https://jppipa.unram.ac.id/index.php/jppipa/Reviewers
https://jppipa.unram.ac.id/index.php/jppipa/focus
https://jppipa.unram.ac.id/index.php/jppipa/pe
https://jppipa.unram.ac.id/index.php/jppipa/about/indexMachine
https://jppipa.unram.ac.id/index.php/jppipa/Archiving
https://jppipa.unram.ac.id/index.php/jppipa/ScopusCitation
Macbook


5/24/24,2:59 PM Vol. 10 No. 3 (2024): March | Jurnal Penelitian Pendidikan IPA

A Home / Archives / Vol. 10 No. 3 (2024): March

Vol. 10 No. 3 (2024): March

I Twenty-seventh Edition
JPPIPA
R eralitian Jurnal Penelitian Pendidikan IPA (JPPIPA), Online ISSN: 2407-795X, Print

Pendidikan IPA

ISSN: 2460-2582

Volume 10, Issue 3

The open-access articles in this issue is distributed under a (CC-BY License)
March 2024

DOI: 10.29303/jppipa.v10i3

www.jppipa.unram.ac.i

Research Articles Review 4 Published: 2024-04-16

The Use of Inquiry Learning Model on Plant Growth and Development Material to
Improve Students' Science Process Skills

Ani M Hasan 982-990
DOI: 10.29303/jppipa.v10i3.4874

Statistics: @77 | & 114 @

https://jppipa.unram.ac.id/index.php/jppipa/issue/view/93 1/22


https://jppipa.unram.ac.id/index.php/jppipa/index
https://jppipa.unram.ac.id/index.php/jppipa/issue/view/93
https://jppipa.unram.ac.id/index.php/jppipa/index
https://jppipa.unram.ac.id/index.php/jppipa/issue/archive
https://jppipa.unram.ac.id/index.php/jppipa/index
http://u.lipi.go.id/1419989763
http://u.lipi.go.id/1443527122
https://doi.org/10.29303/jppipa.v10i3
https://jppipa.unram.ac.id/index.php/jppipa/article/view/4874
https://doi.org/10.29303/jppipa.v10i3.4874
https://badge.dimensions.ai/details/doi/10.29303/jppipa.v10i3.4874?domain=https://jppipa.unram.ac.id

5/24/24,2:59 PM

Vol. 10 No. 3 (2024): March | Jurnal Penelitian Pendidikan IPA

Framz Hardiansyah , Ali Armadi , Muhammad Misbahudholam AR , Moh. Wardi 1159-1166
DOI: 10.29303/jppipa.v10i3.5661
Statistics: @ 44 | & 22 @

Seismic Vulnerability Distribution in the Central Area of Surabaya City
Dzikrullah Akbar , Mohammad Syamsu Rosid , Aina Najwa Darmanto 1167-1174

DOI: 10.29303/jppipa.v10i3.6761

Statistics: @ 11 | & 13 @

Ricosre Model with Question Formulation Technique (QFT): Enhancing Students'
Higher Order Thinking Skills (HOTS) and Science Literacy

Irdalisa , Budhi Akbar , Tuti Marjan Fuadi , Maesaroh , Eka Kartikawati 1175-1178
DOI: 10.29303/jppipa.v10i3.6764

Statistics: @ 13 | &9 @

Development of Video Learning Materials for Asertification of Communication Skills
in Students

Yonny Chintya Hasty Syafutry , Muhammad Ali , Bunga Ayu Wulandari 1179-1187

DOI: 10.29303/jppipa.v10i3.6967
Statistics: @7 | & 11 @

https://jppipa.unram.ac.id/index.php/jppipa/issue/view/93

8/22


https://doi.org/10.29303/jppipa.v10i3.5661
https://jppipa.unram.ac.id/index.php/jppipa/article/view/5661/4823
https://jppipa.unram.ac.id/index.php/jppipa/article/view/6761
https://doi.org/10.29303/jppipa.v10i3.6761
https://jppipa.unram.ac.id/index.php/jppipa/article/view/6761/4824
https://jppipa.unram.ac.id/index.php/jppipa/article/view/6764
https://doi.org/10.29303/jppipa.v10i3.6764
https://jppipa.unram.ac.id/index.php/jppipa/article/view/6764/4825
https://jppipa.unram.ac.id/index.php/jppipa/article/view/6967
https://doi.org/10.29303/jppipa.v10i3.6967
https://orcid.org/0000-0001-5648-5797
https://orcid.org/0000-0001-7835-7753
https://badge.dimensions.ai/details/doi/10.29303/jppipa.v10i3.5661?domain=https://jppipa.unram.ac.id
https://badge.dimensions.ai/details/doi/10.29303/jppipa.v10i3.6761?domain=https://jppipa.unram.ac.id
https://orcid.org/0000-0003-4346-4289
https://badge.dimensions.ai/details/doi/10.29303/jppipa.v10i3.6764?domain=https://jppipa.unram.ac.id
https://badge.dimensions.ai/details/doi/10.29303/jppipa.v10i3.6967?domain=https://jppipa.unram.ac.id
Macbook


<

® @) x| e x| Bscox MUWPXx mide x| @E- x| @SN x| Elscox | W Log x| &New x| Goeyp x| [ Ricc x| meArc x | @ Dov x | @ Mic x | +
&« > C & mail.google.com/mail/u/O/#search/jppipa+submission/FMfcgzGwJSFjxcijskQXwssCFnzRNmpsz G % % & 0O Q
= M Gmail Q_ jppipa submission X 3 ® Active v (D 8 i @Uhamka Q
(7 « B 0 @ o % B D ofs < >
e / Compose © @
Mail
[JPPIPA] Submission Acknowledgement (&iemal: inbox X & B
[ B Inbox 7
Chat ¥¢ Starred ‘ Prof. Aris Doyan, M.Si., Ph.D <jppipa@unram ac.id> Fri,Dec 29, 2023, 3:48PM Y% € :
tome v
. ® Snoozed
Irdalisa Irdalisa:
.22 B> Sent
@ Thank you for submitting the manuscript, "Ricosre Model With Question Formulation Technique (QFT): Enhancing Students' Higher Order Thinking Skills (HOTS) and
D Drafts science literacy” to Jurnal Penelitian Pendidikan IPA. With the online journal management system that we are using, you will be able to track its progress through the editorial
v  More process by logging in to the journal web site:
Manuscript URL: https://jppipa.unram.ac.id/index.php/jppipa/authorDashboard/submission/6764
Labels o= Username: irdalisa_1983

If you have any questions, please contact me. Thank you for considering this journal as a venue for your work.

Prof. Aris Doyan, M.Si., Ph.D

Jurnal Penelitian Pendidikan |PA (JPPIPA)

“p Prof. Aris Doyan, M.Si., Ph.D <jppipa@unram ac.id> Sat, Dec 30, 2023, 12:30AM «
tome =

Hello,

tuti marjan fuadi has submitted the manuscript, "ETHNOSCIENCE IN BIOLOGY LEARNING ON REPRODUCTIVE SYSTEM MATERIALS" to Jurnal Penelitian Pendidikan
IPA.



® (41 x | & Inte: x | Ed Sco x | M Sear x | mrirda X | @ EL- x | @V SIN x | B§ Sco x | & Nev X | G cyp x | [A Ricc X | pe Arcl X | @ Dov X | @ Mici X e drde X+

< C & jppipa.unram.ac.id/index.php/jppipa/authorDashboard/submission/6657 M % » 4 0O &3

Jurnal Penelitian Pendidikan IPA

«— Back to Submissions

6657 / Irdalisa / Ricosre model with question formulation technique (QFT): enhancing students' higher order thinking skills (HOTS) ani  Library

Workflow Publication

Submission Review Copyediting Production

Submission Files Q Search

4 @ 33643 irdalisa_1983, 2023_NEW Template_|PPIPA (1).docx December Article Text

19, 2023

Download All Files

Pre-Review Discussions Add discussion

Replies Closed

No Items



o 41 x

K" Inter X | B Scoi X | M Sea X

me rda X | @ EL-+ x | @\ SIN' x | B§ sco x
< C

® Nev X | G cyp x | [A Ricc X | e Arcl X | @ Dov X | @ Mict X e lrde X =+
& jppipa.unram.ac.id/index.php/jppipa/authorDashboard/submission/6764
Jurnal Penelitian Pendidikan IPA
«— Back to Submissions

o » & 0O

Workflow

Publication
Submission Review Copyediting Production
Round 1
Reviewer's Attachments Q Search
No Files
Revisions Q Search Upload File
4 38114 LAYOUT FINAL_6764 (1).docx April 14, Article Text
2024
Review Discussions Add discussion
Name From Last Rep

Replies Closed
No Items

https://jppipa.unram.ac.id/index.php/jppipa/$ $$call$$$/tab/author-dashboard/author-dashboard-tab/fetch-tab?submissionld=6764&stageld=3



HASIL REVIEW

JPPIPA 9(1) (2023)

Jurnal Penelitian Pendidikan IPA

Journal of Research in Science Education

ii’
i

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

Ricosre Model With Question Formulation Technique
(QFT): Enhancing Students' Higher Order Thinking Skills
(HOTS) and science literacy

Irdalisa’’, Budhi Akbar?, Tuti Marjan Fuadi3, Maesaroh?, Eka Kartikawati?
124 Departement of Biology Education, Faculty of Teacher Training and Education, Universitas Muhammadiyah Prof. DR. HAMKA, Jakarta,

Indonesia.

% Departement of Biology Education, Faculty of Teacher Training and Education, Universitas Abulyatama, Aceh

Received:
Revised:
Accepted:
Published:

Corresponding Author:
Author Name*: Irdalisa
Email*: irdalisa@uhamka.ac.id
DOL:

© 2023 The Authors. This open
access article is distributed under a

CC-BY License)

Phone*: +62...

Introduction

Abstract: The 21st-century learning has undergone a paradigm shift in education from
teacher-centered to student-centered. It recently emphasises students' critical and
creative thinking abilities, effective communication, innovation, problem-solving, and
collaboration. This study examined the Ricosre model's effectiveness with the Question
Formulation Technique (QFT) in enhancing students' higher-order thinking skills
(HOTS) and science literacy. It involved 296 fifth-grade students from three selected
state elementary schools, chosen through cluster random sampling. Each group
consisted of 148 students divided into control and experimental groups. Data were
collected through multiple-choice and essay instruments and subsequently analysed
using multivariate analysis of variance(MANOVA). The research variables were
students' higher-order thinking skills (HOTS) and science literacy. The results
indicated that the Ricosre model with QFT effectively improves students' higher-order
thinking skills (HOTS) and science literacy, as it encouraged active participation during
the learning process, trained students to develop questioning skills, find answers,
analyse, share ideas, and draw conclusions. Thus, it can foster curiosity and
metacognitive abilities among students.

Keywords: Ricorse Model; QFT (Question Formulation Technique); Higher-Order
Thingking Skills (HOTS); Science Literacy,

Students' thinking abilities will be more directed when

Innovations in technology influence human behavior in
daily life. The conventional education system In the field
of education, there is an increasing emphasis on
teachers' multifaceted roles, extending beyond technical
expertise. Besides possessing subject knowledge, they
are expected to exhibit effective pedagogical skills,
integrate technology awareness, and implement
appropriate teaching strategies (Irdalisa et al., 2020).
Teachers hold a pivotal position as influential agents in
students' learning experiences, shaping their
understanding of subject matter and nurturing their
intrinsic motivation to learn (Ambusaidi et al., 2021).

How to Cite:

they can express themselves, voice their opinions, solve
problems independently and in groups, thus fostering
social interaction among students (Prihatmojo et al.,
2019). The success of students is determined by the skills
and knowledge they use by adapting to every change in
order to achieve mastery of 21st century skills (Hidayati
etal., 2023).

High-order thinking skills (HOTS) entail students
engaging in mental activities that critically and
creatively connect, manipulate, and transform their
existing knowledge and experiences. Through these
cognitive processes, students can make informed
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decisions (Dinni, 2018). Furthermore, HOTS empower
students to analyse, evaluate, and innovate when
addressing challenges within their environment (Ichsan
etal., 2019). However, field observations reveal a limited
range of strategies teachers employ to cultivate students'
thinking abilities (Indriyana & Kuswandono, 2019).
Students are often directed to comprehend and
memorize the subject matter, resulting in a deficiency in
their higher-order thinking skills. This challenge poses
an issue that educators must address in the teaching
process. Another contributing factor is teachers’
insufficient knowledge of HOTS; not all educators
possess a comprehensive understanding of it, and they
may struggle to select appropriate methods and
instructional models to enhance it (Afifah & Retnawati,
2019). Thus, addressing these issues requires a concerted
effort from teachers and the education community to
bolster students' HOTS and promote effective learning
strategies.

HOTS is influenced by individual literacy
capabilities (Indriyana & Kuswandono, 2019). There are
five steps to enhance HOTS through literacy: setting
learning objectives for reading in the classroom,
engaging students in interactive questioning, instructing
them to practice reviewing and improving
comprehension, providing feedback, and assessing their
learning progress (Indriyana & Kuswandono, 2019).
However, Indonesia consistently ranks at the lowest
level regarding science literacy (Chasanah et al., 2022).
According to the Programme for International Student
Assessment (PISA), science literacy among Indonesian
students remains below the international average
(Winarni et al., 2020). In 2012, Indonesia ranked 64th out
of 65 countries with a score of 382. Subsequently 2015, it
ranked 64th from 72 participating countries, scoring 403.
These survey results indicate that science literacy among
Indonesian students falls significantly below the
international standard set by the organization (OECD,
2016). PISA's assessment places Indonesia's science
literacy at the lowest rank among 64 countries
(Rusilowati et al, 2016). This finding highlights
Indonesian students' low science literacy level (Azrai et
al., 2020).

Science literacy plays a crucial role in applying
knowledge and skills among students, as it encourages
active participation in constructing knowledge,
reflecting on experiences, analyzing the real world,
enhancing social negotiation, learning effective
communication, and integrating learning experiences
(Setyowati et al.,, 2022). Science literacy directs how
science can serve as a solution for decision-making in
addressing various issues. With science literacy
capabilities, students can analyze, reason, and
communicate effectively when confronted with
problems, thus enabling them to solve and interpret
challenges in diverse situations. Proficiency in science
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literacy equips students with the necessary skills to
navigate real-life situations in the era of globalization
(Winarni et al., 2020).

However, understanding science education that
develops students' science literacy has not been entirely
effective (Adnan et al., 2021). Not all teachers can create
effective learning environments that foster science
literacy among students (Winarni et al, 2020). The
challenges in education stem from the weaknesses in
implementing the teaching and learning process by
teachers in schools (Wahyu et al., 2020). Students are not
accustomed to working on science problems using
discourse, and the learning process remains
conventional, primarily focused on conceptual mastery
(Windyariani, S. Setiono., Sutisnawati., 2017) . Masalah
lainnya hilangnya minat dan motivasi siswa dalam
mempelajari sains, karena banyaknya kesulitan siswa
dalam mempelajari sains yang disebabkan model
pembelajaran yang digunakan guru bersifat abstrak dan
tidak melibatkan langsung siswa sehingga sering terjadi
kesalahpahaman (Windyariani, S. Setiono., Sutisnawati.,
2017). The resolution of these issues is hoped to be
addressed by teachers. As the key figures in achieving
learning objectives, teachers should adopt appropriate
instructional models to ensure students can learn
effectively and efficiently (Muspawi et al., 2019).

The conventional teaching models need to be
replaced with creative and innovative approaches
(Irdalisa et al., 2023). The Ricosre instructional model has
been extensively studied by researchers and proven
effective in fostering critical thinking for students of
diverse academic abilities (Mahanal et al., 2019), and
problem-solving abilities (Putri et al., 2020). Built on the
principles of constructivism, the Ricosre model
promotes a more active and student-centered classroom
environment, leading to increased interest and
motivation in learning (Ahmad, 2016). The Ricosre
instructional model follows a syntactical structure
comprising the following steps: (1) Reading, (2)
Identifying the problem, (3) Constructing the solution,
(4) Solving the problem, (5) Reviewing the problem-
solving process, and (6) Extending the problem-solving
to related contexts (Mahanal & Zubaidah, 2017a).

However, combining Ricosre research with the
Question Formulation Technique (QFT) is still relatively
uncommon. QFT is a technique developed by the Right
Question Institute, and several studies have reported its
potential implementation as a learning strategy to
enhance students' curiosity, engagement, problem-
solving skills, and independent thinking. The QFT
consists of six stages: (1) A Question Focus (Qfocus), (2)
The rules for producing questions and Producing
questions, (3) Categorizing questions, (4) Prioritizing
questions, (5) Next steps, and (6) Reflection (Mahanal &
Zubaidah, 2017a). Each stage of the QFT is designed to

facilitate students in generating numerous questions
2
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(Garibay et al., 2020), encouraging them to think more
deeply about the questions they create, thereby
promoting critical thinking and enhancing students'
long-term comprehension.

Therefore, integrating Ricosre principles and the
QFT technique can be an innovative instructional model.
This model provides a framework for inquiry-based
learning guided by students' questions. It is designed to
facilitate students in problem-solving through the
generation of questions, promoting divergent,
convergent, and metacognitive thinking, thus
empowering and developing students' higher-order
thinking skills (HOTS) and scientific literacy. This study
examines the Ricosre model's effectiveness with QFT in
enhancing students' higher-order thinking skills (HOTS)

and scientific literacy.

Literature Review
Ricosre Model

The Ricosre model is a problem-solving-based
instructional approach that facilitates students' thinking
skills in the 21st century. Developed by Mahanal and
Zubaidah in 2017, the Ricosre model comprises six
stages: [1) Reading, 2) Identifying the problem, 3)
Constructing the solution, 4) Solving the problem, 5)
Reviewing the solution, and 6) Extending the solution
(Mahanal et al., 2019). Each stage of the Ricosre model
encourages students to apply higher-order thinking.
Through systematic and guided problem-solving
exercises, the Ricosre instructional model actively
engages students (Mahanal et al., 2022). The syntax of
the Ricosre model is an extension of John Dewey's
learning syntax and can be outlined as follows: 1)
Reading, 2) Identifying the problem, 3) Constructing the
solution, 4) Solving the problem, 5) Reviewing the
problem solving, and 6) Extending the problem solving
(Mahanal & Zubaidah, 2017a). |

Ricosre syntax includes grouping students into
heterogeneous teams to reduce the academic
achievement gap between students with low and high
academic abilities (Putri et al, 2020). Numerous
researchers have reported on the potential of the Ricosre
model to enhance various skills. The Ricosre
instructional model can be implemented in education to
improve creative thinking skills (Mahanal & Zubaidah,
2017a). Furthermore, it holds promise in enhancing
students' scientific reasoning abilities across different
academic level (Putri et al., 2020). Ricosre is a model that
fosters the development of creative and critical thinking
skills, encouraging students to engage in complex
problem-solving (Sari et al, 2018). The Ricosre
instructional model has the potential to enhance creative
thinking skills among students with low academic
abilities. Additionally, it effectively bridges the gap in
critical thinking skills between high- and low-achieving
students (Mahanal et al., 2019). Compared to inquiry-
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based approaches, Ricosre has demonstrated greater
success in improving high school students' science
literacy (Mawaddah et al., 2021). Furthermore, Ricosre
has been reported to significantly enhance students'
problem-solving  skills compared to conventional
instructional models (Manisa et al., 2020).

QFT (Question Formulation Technique)

Question Formulation Technique (QFT) is an
approach that teaches individuals how to formulate
their questions, thus shifting the role of the questioner to
the students themselves. QFT is a process that instructs
students to generate their questions, improve upon
them, determine how to use their questions to guide
their learning and reflect on what and how they have
learned (Mannion, 2019). Developed by Luz Santana and
Dan Rothstein of the Right Question Institute in
Lawrence, MA, QFT is an instructional strategy that was
first widely introduced in the field of education through
the book "Make Just One Change: Teach Students to Ask
Their Own Questions". The Question Formulation
Technique (QFT) comprises several essential elements:
1) learners are presented with a Question Focus
(QFocus), which serves as a cue to elicit questions; 2)
learners work on improving their questions; 3) learners
devise strategies for using the questions (prioritizing
questions according to the QFocus); 4) learners reflect on
what they have learned, how they learned it, and what
they think differently after going through the process
(Garibay et al., 2020).

Many researchers have reported the potential of
implementing QFT as a learning strategy to enhance
various skills. The implementation of QFT in
engineering undergraduate programs stimulates
students' curiosity and engagement. QFT encourages
divergent thinking among high school students.
Therefore, the formulation of questions is an essential
skill that learners in the 21st century must develop to
cultivate curiosity, problem-solving ability, and
independent thinking (Garibay et al., 2020). Several
studies have been conducted on Ricosre and QFT
separately. However, no reports have yet explored the
integration of Ricosre and QFT. Thus, the researchers
aim to investigate the implementation of the Ricosre
model with QFT in enhancing high-order thinking skills
(HOTS) and scientific literacy among students.

The collaboration between the Ricosre model and
the Question Formulation Technique (QFT) is still
relatively rare in research. QFT is a technique developed
by the Right Question Institute. Some studies have
reported on the potential implementation of QFT as a
learning strategy, showing its effectiveness in enhancing
curiosity, student engagement, problem-solving skills,
and independent thinking. QFT consists of six stages: (1)
A Question Focus (QFocus), (2) The rules for producing
question and Producing question, (3) Categorizing
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Question, (4) Prioritizing Question, (5) Next steps, and
(6) Reflection (Agustini, 2017). Each stage of QFT is
designed to facilitate students in generating multiple
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questions (Garibay et al., 2020), which helps them think
more deeply about the questions they create, enhances
critical thinking, and improves students' long-term
understanding.

Hence, the integration of Ricosre principles and
QFT technique can be seen as an innovative instructional
model. This model provides a framework for inquiry-
based learning guided by students' questions. It is
designed to facilitate students in problem-solving
through question formulation and trains them to think
divergently, convergently, and metacognitively, thus
empowering and developing their higher-order
thinking skills (HOTS) and scientific literacy. The
objective of this research is to examine the effectiveness
of the Ricosre model with QFT (Question Formulation
Technique) in enhancing students' higher-order
thinking skills (HOTS) and scientific literacy. Therefore,
the research question is focused on investigating the
effectiveness of the Ricosre model with QFT in
improving students' higher-order thinking skills and
scientific literacy. |

Figure 1; Indicators of Hots and Science Literacy

Assessment
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Multiple-choice questions were used to collect data
on high-order thinking skills (HOTS), while essay
questions were used to gather data on students' science
literacy. Experts validated both the HOTS multiple-
choice questions and the essay questions. The data on
high-order thinking skills (HOTS) and science literacy
from the students were used to test the proposed
hypothesis that the implementation of the Ricosre model
with QFT (Question Formulation Technique) was
effective in enhancing high-order thinking skills (HOTS)
and science literacy among the students. Multivariate
analysis of variance (MANOVA) was utilized to test this
hypothesis.

Result and Discussion

Results

Method

This research belongs to a quasi-experiment using a
pretest-posttest control group design. The researchers
implemented the Ricosre model with the Question
Formulation Technique (QFT) in the experimental
group, while the control group received the Direct
Instruction model. The sampling technique used was
cluster random sampling, resulting in a sample size of
296 students, with 148 students in each control and
experimental group. The assessment indicators for
higher-order thinking skills (HOTS) and science literacy
can be seen in Figure 1.

HOTS indicators

Indicators of Science
Literacy

The normality test results using the Kolmogorov-
Smirnov test with a significance level of 5% indicated
that the data followed a normal distribution
(Saculinggan & Balase, 2013). Similarly, the results of the
homogeneity test using the Barlett test showed that the
samples used came from populations with equal
variances. Based on the calculation of the Manova test
with Wilk Lambda analysis, an F value of 933.976 was
obtained with a significance value of 0.000 < 0.05.
Furthermore, the tests of between-subject effects
revealed that the relationship between Ricosre and QFT
(Question Formulation Technique) used with HOTS
resulted in an F value of 1452.109 with a significance
value of 0.000, and the relationship between Ricosre and
QFT (Question Formulation Technique) used with
science literacy yielded an F value of 1775.217 with a
significance value of 0.000. These findings indicate
significant differences in students' HOTS and science

Analysing  aspoct Tdentifying scienfific and varid] literacy due to fhe variations of the 1nstruct19na1 models.
(C4) arguments The experimental class employed the Ricosre model
Conducting an cffective ]itmmml with QFT, while the control class utilized the Direct
(©5) review Instruction teaching model. To determine the more
- Solving __ problems _usimg| effective instructional model, the marginal and cell
Creating aspect (C6) itative skill X .
quantitative skills means for each dependent variable were examined as
Understanding and interpreting presented in Table 1.
basic statistics
—[Inferensing
131 S ag o
_{Drawing lusions _based nn}l and Cell Means\
Learning — |quantitative data 7 Marginal
1. 0 =4 Moderat High
pleen Model Variable s '8 Mean
Experiment 81,40 85,00 90,51 85,64

( Commented [R23]: titik satu )

( Commented [R24]: justify, 9pt )

‘/ Commented [R25]: harus jelas dan di sarankan ada
alur/ chartnya.

Commented [R22]: Pertajam introduction ini, dengan
menjelaskan apa novelty dari penelitian ini?

Berikan alasan2x yang logis mengapa penelitian ini
penting dilakukan

[ Commented [R26]: tidak bold, italic

( Commented [R27]: titik satu )
( Commented [R28]: justify )




Jurnal Penelitian Pendidikan IPA (JPPIPA)

January 2023, Volume 9 Issue 1, 1-8

Ricosre Model ~ High-Order
with QFT Thinking Skills
(Question (HOTS)
Formulation . . 83,20
edisstape) Science literacy 77,40 84,49 85,00
Direct High-Order
o Thinking Skills 62,60 65,00 71,63 66,41
Control Instruction (HOTS)
Model Science literacy 64,10 65,00 68,88 65,99
High-Order
Mareinal Thinking Skills 72,00 75,00 81,07
arginal means (HOTS)
Science literacy 70,75 74,75 76,94-{

Discussion

Combining the Ricosre model's learning syntax
with QFT empowers students' higher-order thinking

The marginal means of the variables "Higher Order
Thinking Skills (HOTS)" and "Science Literacy" for the
experimental class were higher compared to the control
class. For the variable "Higher Order Thinking Skills
(HOTS)," the mean score for students using the Ricosre
model with QFT was 85.64, while for those using the
Direct Instruction teaching model, it was 66.41. Thus, the
average HOTS score with the Ricosre model and QFT
was better than that with the Direct Instruction teaching
model (Table 1). Similarly, for the variable "Science
Literacy," the mean score for students using the Ricosre
model with QFT was 83.20, while for those using the
Direct Instruction teaching model, it was 65.99. Hence,
the average Science Literacy score with the Ricosre
model and QFT was superior to that with the Direct
Instruction teaching model. Based on these findings, it
can be concluded that students' Higher Order Thinking
Skills (HOTS) and Science Literacy were better when
using the Ricosre model with QFT than the Direct
Instruction teaching model.

The Ricosre model with QFT proves effective in
enhancing higher-order thinking skills as it actively
engages students in the learning process. This approach
encourages students to think critically about problems,
conduct experiments to find answers, analyse and
interpret data, and discuss their findings to draw
conclusions (Mairoza & Fitriza, 2021). The Ricosre model
actively involves students, allowing them to contribute
their ideas (Azizah et al., 2020). The integration of QFT
(Question Formulation Technique) within the Ricosre
model is particularly effective in fostering students’
higher-order thinking skills and science literacy. The
learning phases are designed to develop questioning
skills through idea generation, categorisation,
prioritisation, and group discussions. By employing this
model, teachers can support students in developing
their questioning, metacognitive, and interpersonal
skills, enabling them to ask relevant questions and
developing their curiosity and morivation to learn.

skills (HOTS) and science literacy. The "reading" phase
in the Ricosre model enables students to comprehend a
passage, activating prior knowledge and stimulating
them to identify the problems presented by
rearticulating the text. During this phase, students focus
on formulating questions, categorising them, and
prioritising them based on the reading material, thereby
improving their reading concentration. Reading is a key
strategy in empowering higher-order thinking skills as
it assists students in acquiring new information and
establishing connections between ideas (Duke &
Pearson, 2004). Developing strong reading skills helps
students progress academically and enhances their
professionalism (Velasquez, 2020).

In the "Identifying the problem" phase, students can
recognise issues and deepen their knowledge about a
particular problem. Problem identification involves
students to clarify unclear and unstructured problems
and allow them to search for the required solution
criteria  (Mahanal & Zubaidah, 2017b). In the
"Constructing the solution" phase, students identify and
explore the problem to determine the strategies for
forming the solution. During the "Solving the problem"
phase, students implement strategies to resolve the
problem. The selected solutions are based on
considerations from previously chosen solutions. In the
"Reviewing the problem-solving" phase, students reflect
and reevaluate to ensure the selected information is
accurate. Lastly, in the "Extending the problem solution"
phase, students communicate the results of their
discussions. Thus, the learning syntax of the Ricosre
model with QFT is designed to activate higher-order
thinking skills through problem-solving activities.
Consequently, using the Ricosre model with QFT
stimulates students to enhance their thinking abilities at
higher levels, involving critical thinking skills in
digesting various types of information and solving
problems. It enables students to construct explanations
and connect acquired information to make decisions.
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The Ricosre and QFT models also help students to
develop important metacognitive skills in HOTS. It
refers to the ability to reflect on one's own thinking
processes as well as monitor and regulate one's learning.
It indicates that Ricosre and QFT models are very
suitable to help improve students' higher-order thinking
skills. High-order thinking skills refer to students’
cognitive process at a higher level of thinking, student
skills are built through a process that encourages critical
thinking, creative thinking and problem solving skills
(Yosepha et al., 2023), extending beyond memorization
and restating known information (Mairoza & Fitriza,
2021). These skills are crucial for students to master as
they enable them to make decisions, present strong
arguments, think broadly from various perspectives to
respond to problems effectively, generate problem-
solving ideas, and encourage active participation in
discussions (Heong et al, 2012) . In the domain of
analysing, which is a part of HOTS, students are
presented with a case or phenomenon to classify
information, determine relationships, distinguish causes
and effects, and identify and connect elements within
the information. In the evaluation domain, students can
assess ideas and solutions and can accept or reject
statements. In creating domain, students can draw
general conclusions from a given concept or perspective
on a particular matter.

Scientific literacy is the ability to understand
scientific concepts and principles and think scientifically
to solve daily problems (Chasanah et al, 2022).
Measured scientific literacy consists of identifying valid
scientific opinions, conducting effective literature
searches, solving problems using quantitative skills,
understanding and interpreting basic statistics, making
predictive inferences, and drawing conclusions based on
quantitative data. Scientific literacy is essential to instill
among students in 2Ist-century learning (Nisa.,
Wiyanto, Woro Sumarni., 2021). The existence of
scientific literacy can prevent someone from making
mistakes in understanding some information (Sharon &
Baram-Tsabari, 2020). |

Conclusion

Based on the research findings, it can be concluded that
the Ricosre model with QFT is effective in enhancing
students' HOTS and science literacy. Students who were
given the Ricosre learning model and Question
Formulation Technique (QFT) showed an increase in
Higher-Order Thinking Skills (HOTS) and Science
Literacy compared to using the direct introductory
learning model. The combination of Ricosre and QFT is
an innovative model in line with the demands of the 21st
Century which requires learning with the 4C
competencies  of  creativity, critical thinking,
collaboration and communication.
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Abstract: The 21st-century learning has undergone a paradigm shift in education from
teacher-centered to student-centered. It recently emphasises students' critical and
creative thinking abilities, effective communication, innovation, problem-solving, and
collaboration. This study examined the Ricosre model's effectiveness with the Question
Formulation Technique (QFT) in enhancing students' higher-order thinking skills
(HOTS) and science literacy. It involved 296 fifth-grade students from three selected
state elementary schools, chosen through cluster random sampling. Each group
consisted of 148 students divided into control and experimental groups. Data were
collected through multiple-choice and essay instruments and subsequently analysed
using multivariate analysis of variance (MANOVA). The research variables were
students' higher-order thinking skills (HOTS) and science literacy. The results indicated
that the Ricosre model with QFT effectively improves students' higher-order thinking
skills (HOTS) and science literacy, as it encouraged active participation during the
learning process, trained students to develop questioning skills, find answers, analyse,
share ideas, and draw conclusions. Thus, it can foster curiosity and metacognitive
abilities among students.

Keywords: Higher-order thinking skills (HOTS); Question formulation technique
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Introduction

Innovations in technology influence human
behavior in daily life. The conventional education
system in the field of education, there is an increasing
emphasis on teachers' multifaceted roles, extending
beyond technical expertise. Besides possessing subject
knowledge, they are expected to exhibit effective
pedagogical skills, integrate technology awareness, and
implement appropriate teaching strategies (Hidayati et
al., 2016; Irdalisa et al., 2020). Teachers hold a pivotal
position as influential agents in students' learning
experiences, shaping their understanding of subject
matter and nurturing their intrinsic motivation to learn
(Ambusaidi et al., 2021). Students' thinking abilities will

How to Cite:

be more directed when they can express themselves,
voice their opinions, solve problems independently and
in groups, thus fostering social interaction among
students (Prihatmojo et al., 2019). The success of
students is determined by the skills and knowledge
they use by adapting to every change in order to
achieve mastery of 21t century skills (Hidayati et al.,
2023).

High-order thinking skills (HOTS) entail students
engaging in mental activities that critically and
creatively connect, manipulate, and transform their
existing knowledge and experiences. Through these
cognitive processes, students can make informed
decisions (Dinni, 2018). Furthermore, HOTS empower
students to analyse, evaluate, and innovate when
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addressing challenges within their environment (Ichsan
et al, 2019). However, field observations reveal a
limited range of strategies teachers employ to cultivate
students' thinking abilities (Indriyana & Kuswandono,
2019). Students are often directed to comprehend and
memorize the subject matter, resulting in a deficiency
in their higher-order thinking skills. This challenge
poses an issue that educators must address in the
teaching process. Another contributing factor is
teachers’ insufficient knowledge of HOTS; not all
educators possess a comprehensive understanding of it,
and they may struggle to select appropriate methods
and instructional models to enhance it (Afifah &
Retnawati, 2019). Thus, addressing these issues
requires a concerted effort from teachers and the
education community to bolster students' HOTS and
promote effective learning strategies.

HOTS is influenced by individual literacy
capabilities (Indriyana & Kuswandono, 2019). There are
five steps to enhance HOTS through literacy: setting
learning objectives for reading in the classroom,
engaging students in interactive questioning,
instructing them to practice reviewing and improving
comprehension, providing feedback, and assessing
their learning progress (Indriyana & Kuswandono,
2019). However, Indonesia consistently ranks at the
lowest level regarding science literacy (Chasanah et al.,
2022). According to the Programme for International
Student Assessment (PISA), science literacy among
Indonesian students remains below the international
average (Winarni et al, 2020). In 2012, Indonesia
ranked 64th out of 65 countries with a score of 382.
Subsequently 2015, it ranked 64th from 72 participating
countries, scoring 403. These survey results indicate
that science literacy among Indonesian students falls
significantly below the international standard set by the
organization (OECD, 2016). PISA's assessment places
Indonesia's science literacy at the lowest rank among 64
countries (Rusilowati et al., 2016). This finding
highlights Indonesian students' low science literacy
level (Azrai et al., 2020).

Science literacy plays a crucial role in applying
knowledge and skills among students, as it encourages
active participation in constructing knowledge,
reflecting on experiences, analyzing the real world,
enhancing social negotiation, learning effective
communication, and integrating learning experiences
(Setyowati et al., 2022). Science literacy directs how
science can serve as a solution for decision-making in

addressing various issues. With science literacy
capabilities, students can analyze, reason, and
communicate effectively when confronted with

problems, thus enabling them to solve and interpret
challenges in diverse situations. Proficiency in science
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literacy equips students with the necessary skills to
navigate real-life situations in the era of globalization
(Winarni et al., 2020).

However, understanding science education that
develops students' science literacy has not been entirely
effective (Adnan et al., 2021). Not all teachers can create
effective learning environments that foster science
literacy among students (Winarni et al., 2020). The
challenges in education stem from the weaknesses in
implementing the teaching and learning process by
teachers in schools (Wahyu et al., 2020). Students are
not accustomed to working on science problems using
discourse, and the learning process remains
conventional, primarily focused on conceptual mastery
(Windyariani et al., 2017). Another problem is the loss
of student interest and motivation in studying science,
due to the many difficulties students have in studying
science due to the learning model used by teachers
being abstract and not directly involving students so
that misunderstandings often occur (Windyariani et al.,
2017). The resolution of these issues is hoped to be
addressed by teachers. As the key figures in achieving
learning objectives, teachers should adopt appropriate
instructional models to ensure students can learn
effectively and efficiently (Muspawi et al., 2019).

The conventional teaching models need to be
replaced with creative and innovative approaches
(Irdalisa et al., 2023). The Ricosre instructional model
has been extensively studied by researchers and proven
effective in fostering critical thinking for students of
diverse academic abilities (Mahanal et al., 2019), and
problem-solving abilities (Putri et al., 2020). Built on the
principles of constructivism, the Ricosre model
promotes a more active and student-centered classroom
environment, Ieading to increased interest and
motivation in learning (Ahmad, 2016). The Ricosre
instructional model follows a syntactical structure
comprising the following steps: Reading, Identifying
the problem, Constructing the solution, Solving the
problem, Reviewing the problem-solving process, and
Extending the problem-solving to related contexts
(Mahanal et al., 2017).

However, combining Ricosre research with the
Question Formulation Technique (QFT) is still
relatively uncommon. QFT is a technique developed by
the Right Question Institute, and several studies have
reported its potential implementation as a learning
strategy to enhance students' curiosity, engagement,
problem-solving skills, and independent thinking. The
QFT consists of six stages: A Question Focus (Qfocus),
The rules for producing questions and Producing
questions,  Categorizing  questions,  Prioritizing
questions, Next steps, and Reflection (Mahanal et al.,
2017). Each stage of the QFT is designed to facilitate
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students in generating numerous questions (Garibay et
al., 2020), encouraging them to think more deeply
about the questions they create, thereby promoting
critical thinking and enhancing students' long-term
comprehension.

Therefore, integrating Ricosre principles and the
QFT technique can be an innovative instructional
model. This model provides a framework for inquiry-
based learning guided by students' questions. It is
designed to facilitate students in problem-solving
through the generation of questions, promoting
divergent, convergent, and metacognitive thinking,
thus empowering and developing students' higher-
order thinking skills (HOTS) and scientific literacy. This
study examines the Ricosre model's effectiveness with
QFT in enhancing students' higher-order thinking skills
(HOTS) and scientific literacy.

Method
This research belongs to a quasi-experiment using

a pretest-posttest control group design. The researchers
implemented the Ricosre model with the Question
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Formulation Technique (QFT) in the experimental
group, while the control group received the Direct
Instruction model. The sampling technique used was
cluster random sampling, resulting in a sample size of
296 students, with 148 students in each control and
experimental group. The assessment indicators for
higher-order thinking skills (HOTS) and science literacy
can be seen in Figure 1.

Multiple-choice questions were used to collect
data on high-order thinking skills (HOTS), while essay
questions were used to gather data on students' science
literacy. Experts validated both the HOTS multiple-
choice questions and the essay questions. The data on
high-order thinking skills (HOTS) and science literacy
from the students were used to test the proposed
hypothesis that the implementation of the Ricosre
model with QFT (Question Formulation Technique)
was effective in enhancing high-order thinking skills
(HOTS) and science literacy among the students.
Multivariate analysis of variance (MANOVA) was
utilized to test this hypothesis.

HOTS indicators

Indicators of Science

Literacy
A
nalysing aspect | _|Identifying scientific and valid
4) arguments
valuating aspect | |Conducting an  effective
C5) literature review
I
Creating aspect | [Solving  problems  using
(C6) quantitative skills

|_|Understanding and interpreting
basic statistics

— Inferensing

| _|Drawing conclusions based on
quantitative data

Figure 1. Indicators of HOTS and science literacy assessment

Result and Discussion

Results

The normality test results using the Kolmogorov-
Smirnov test with a significance level of 5% indicated
that the data followed a normal distribution
(Saculinggan & Balase, 2013). Similarly, the results of
the homogeneity test using the Barlett test showed that
the samples used came from populations with equal
variances. Based on the calculation of the Manova test
with Wilk Lambda analysis, an F value of 933.976 was
obtained with a significance value of 0.000 < 0.05.
Furthermore, the tests of between-subject effects

revealed that the relationship between Ricosre and QFT
(Question Formulation Technique) used with HOTS
resulted in an F value of 1452.109 with a significance
value of 0.000, and the relationship between Ricosre
and QFT (Question Formulation Technique) used with
science literacy yielded an F value of 1775.217 with a
significance value of 0.000. These findings indicate
significant differences in students' HOTS and science
literacy due to the variations of the instructional
models.

1177



Jurnal Penelitian Pendidikan IPA (JPPIPA)

Table 1. Marginal and Cell Means

March 2024, Volume 10, Issue 3, 1175 - 1178

Class Learning Model Dependent Variable Low Moderate High Marginal Mean

Ricosre Model with QFT ~ High-Order Thinking Skills (HOTS)  81.40 85.00 90.51 85.64

Experiment (Question Formulation Science literacy 7740 84.49 85.00 83.20

Technique) ’ ’ ’

. . High-Order Thinking Skills (HOTS)  62.60 65.00  71.63 66.41

Control Direct Instruction Model Science literacy  64.10 65.00  68.88 65.99
Mareinal means High-Order Thinking Skills (HOTS)  72.00 75.00 81.07
8 Science literacy  70.75 74.75 76.94

The experimental class employed the Ricosre
model with QFT, while the control class utilized the
Direct Instruction teaching model. To determine the
more effective instructional model, the marginal and
cell means for each dependent variable were examined
as presented in Table 1.

Discussion

The marginal means of the variables "Higher
Order Thinking Skills (HOTS)" and "Science Literacy"
for the experimental class were higher compared to the
control class. For the variable "Higher Order Thinking
Skills (HOTS)," the mean score for students using the
Ricosre model with QFT was 85.64, while for those
using the Direct Instruction teaching model, it was
66.41. Thus, the average HOTS score with the Ricosre
model and QFT was better than that with the Direct
Instruction teaching model (Table 1). Similarly, for the
variable "Science Literacy," the mean score for students
using the Ricosre model with QFT was 83.20, while for
those using the Direct Instruction teaching model, it
was 65.99. Hence, the average Science Literacy score
with the Ricosre model and QFT was superior to that
with the Direct Instruction teaching model. Based on
these findings, it can be concluded that students'
Higher Order Thinking Skills (HOTS) and Science
Literacy were better when using the Ricosre model
with QFT than the Direct Instruction teaching model.

The Ricosre model with QFT proves effective in
enhancing higher-order thinking skills as it actively
engages students in the learning process. This approach
encourages students to think critically about problems,
conduct experiments to find answers, analyse and
interpret data, and discuss their findings to draw
conclusions (Mairoza & Fitriza, 2021). The Ricosre
model actively involves students, allowing them to
contribute their ideas (Azizah et al, 2020). The
integration of QFT (Question Formulation Technique)
within the Ricosre model is particularly effective in
fostering students’ higher-order thinking skills and
science literacy. The learning phases are designed to
develop questioning skills through idea generation,
categorisation, prioritisation, and group discussions. By
employing this model, teachers can support students in
developing their questioning, metacognitive, and

interpersonal
questions and developing
morivation to learn.

Combining the Ricosre model's learning syntax
with QFT empowers students' higher-order thinking
skills (HOTS) and science literacy. The "reading" phase
in the Ricosre model enables students to comprehend a
passage, activating prior knowledge and stimulating
them to identify the problems presented by
rearticulating the text. During this phase, students
focus on formulating questions, categorising them, and
prioritising them based on the reading material,
thereby improving their reading concentration.
Reading is a key strategy in empowering higher-order
thinking skills as it assists students in acquiring new
information and establishing connections between
ideas (Duke & Pearson, 2004). Developing strong
reading skills helps students progress academically and
enhances their professionalism (Veldsquez, 2020).

In the "Identifying the problem" phase, students
can recognise issues and deepen their knowledge about
a particular problem. Problem identification involves
students to clarify unclear and unstructured problems
and allow them to search for the required solution
criteria (Mahanal et al., 2017). In the "Constructing the
solution" phase, students identify and explore the
problem to determine the strategies for forming the
solution. During the "Solving the problem" phase,
students implement strategies to resolve the problem.
The selected solutions are based on considerations from
previously chosen solutions. In the "Reviewing the
problem-solving" phase, students reflect and reevaluate
to ensure the selected information is accurate. Lastly, in
the "Extending the problem solution" phase, students
communicate the results of their discussions. Thus, the
learning syntax of the Ricosre model with QFT is
designed to activate higher-order thinking skills
through problem-solving activities. Consequently,
using the Ricosre model with QFT stimulates students
to enhance their thinking abilities at higher levels,
involving critical thinking skills in digesting various
types of information and solving problems. It enables
students to construct explanations and connect
acquired information to make decisions.

skills, enabling them to ask relevant
their curiosity and
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The Ricosre and QFT models also help students to
develop important metacognitive skills in HOTS. It
refers to the ability to reflect on one's own thinking
processes as well as monitor and regulate one's
learning. It indicates that Ricosre and QFT models are
very suitable to help improve students' higher-order
thinking skills. High-order thinking skills refer to
students’ cognitive process at a higher level of thinking,
student skills are built through a process that
encourages critical thinking, creative thinking and
problem solving skills (Yosepha et al., 2023), extending
beyond memorization and restating known
information (Mairoza & Fitriza, 2021). These skills are
crucial for students to master as they enable them to
make decisions, present strong arguments, think
broadly from various perspectives to respond to
problems effectively, generate problem-solving ideas,
and encourage active participation in discussions
(Heong et al., 2012) . In the domain of analysing, which
is a part of HOTS, students are presented with a case or
phenomenon to classify information, determine
relationships, distinguish causes and effects, and
identify and connect elements within the information.
In the evaluation domain, students can assess ideas and
solutions and can accept or reject statements. In
creating domain, students can draw general
conclusions from a given concept or perspective on a
particular matter.

Scientific literacy is the ability to understand
scientific ~concepts and principles and think
scientifically to solve daily problems (Chasanah et al.,
2022). Measured scientific literacy consists of
identifying valid scientific opinions, conducting
effective literature searches, solving problems using
quantitative skills, understanding and interpreting
basic statistics, making predictive inferences, and
drawing conclusions based on quantitative data.
Scientific literacy is essential to instill among students
in 2lst-century learning (Nisa et al., 2021). The
existence of scientific literacy can prevent someone
from making mistakes in understanding some
information (Sharon & Baram-Tsabari, 2020).

Conclusion

Based on the research findings, it can be concluded
that the Ricosre model with QFT is effective in
enhancing students' HOTS and science literacy.
Students who were given the Ricosre learning model
and Question Formulation Technique (QFT) showed an
increase in Higher-Order Thinking Skills (HOTS) and
Science Literacy compared to wusing the direct
introductory learning model. The combination of
Ricosre and QFT is an innovative model in line with the

March 2024, Volume 10, Issue 3, 1175 - 1178

demands of the 21st Century which requires learning
with the 4C competencies of creativity, critical thinking,
collaboration and communication.
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Abstract

2stcentury learmng has undergone a paradigm shift i education from teacher-
centered to student-centered. It recently emphasises students' eritical and creative
thinking  abilities, effective  communication, imnovaton,  problem-solving,  and
collaboration, This study examined the Ricorse model's effectiveness with the Question
Formulation Technigue (QFT) in enhancing stodents” higher-order thinking  =kills
(HOTS) and science literacy. It involved 296 fifth-grade students from three selected
state clementary schools, chosen through cluster random samplmg, Each group
consisted of 148 students divided into control and experimental groups. Data were
collected through multiple-chosce and esay instruments and subsequently analysed
using multivariate analysis of variance (MANOVA), The rescarch variobles were
students’ higher-order thinking skills (HOTS) and science literacy. The results indicated
that the Ricorse model with QFT effectively impeoves students’ higher-order thinking
skills (HOTS) and science literacy, os it encouraged active participation during the
learning peocess, trainad students to develop questioning skills, find arswers, analyse,
share ideas, and draw conclusions, Thus, it can foster curiosity and metacognitive
abilitics amoayg students,

Kevwords: Ricorse Meodel, OFT (Question Formalation Technigue), higher-orider
thinking skitls (HOTS), science lieracy

Introduction

In the fiekd of education, there is an increasing emphasis on teachers' multifaceted
roles, extending beyvond technical expertise, Besides possessing subject know ledge, they
are expected to exhibit effective pedagogical skills, integrate technology awareness, and
implement appropriate teaching straregics (Iedalisa ct al., 2020). Teachers hold & pavoual
posison  as  influential ents in sudents' leaming  experiences, shaping  their
understanding of subject matter and nurtunng their mtnnsic motivation o karn
(Ambusaydi et al, 2021). Swdents” thinking abilities will be more directed when they
can express themselves, voice thelr opinons, solve problems independently and in
groups, thus fostermg social interaction among students (Prihatmojo et al,, 2019),

High-order thinking skills (HOTS) entail students engaging in mental activitics
that critically and creatively connect, manipulate, and transform their existing
knowledge and expenences. Through these cognitive processes, students can make
informed dectsions (Dinni, 2018). Furthermore, HOTS empower students to analyse,
evaluate, and innovate when addressing challenges within their environment {Ichsan et
al, 2019). However, ficld observations reveal a fimited range of strategics teachers
employ 10 cultivate students' thinking abilines (Indrivana & Kuswandono, 2019)
Students are often directed 1o comprebend and memonze the subjeet matter, resultmg in
a deficiency in their higher-order thinking skills. This challenge poses an issue that
educators must address in the teachmg peocess. Another contributing tactor 8 teachers”




insufficient  knowledge of HOTS, not all cducators possess a  compechensive
understanding of i, and they may struggle © select appropriate methods and
mstrectional models to enhance it (Afifah & Retnawati, 2018). Thus, addressing these
issues requires a concerted effort from 1cachers and the education commurnaty to bolster
students’ HOTS and promote effective learnmg strategies.

HOTS i3 influenced by individual literacy capabalitses (Indnyana & Kuswandoao,
2019), There are five steps 0 enhince HOTS through literacy: setting leaming
objectives for reading in the classroom, engaging students in mteraclive questioning,
instructing them to practice reviewmng and mmproving compechension, providing
feedback, and assessmg ther learnmyg progress (Indnyana, 2019), However, Indonesia
consistently ranks at the lowest kvel regarding science literacy (Chasanah et ol 2022),
According to the Programme for Intemational Student Assessment (PISA), science
literacy am@Qy Indonesian students remains below the intematonal average (Wmami et
al, 20200, In 2012, Indonesia ranked 64th ow of 63 countrics with a score of 382,
Subsequently 2015, & ranked 64th from 72 participating countries. scoring 405, These
survey  results  ind@fte that scence lnteracy among Indonesian students falls
significantly below the mtemational standard sct by the organization (QECD, 2015),
PISA’s assessment places Indonesia’s science Diteracy at the Jowest rank among 64
countries (Rusilowats et al). Thes fmding highlights Indooessan students' low science
literacy level {Azsai et al., 2020).

Science literacy plays a crucial role in applying krowledge and skills among
students, 85 1t encourages actve participation in constructing knowledge, reflecting on
experiences, analyzing the real world, enhancing social negotiation, leaming cffective
communication, and integrating learning experiences (Setyowati et al., 2022). Science
literacy drects how science can serve as o solution for decision-making in addressing
varions issues. With science literacy capabilities. students can analyrze, reason, and
communicate effectively when confronted with problems, thus enabling them to solve
and interpret chadlenges in diverse situwions. Proficiency mn science literacy equips
students with the necessary skills to navigate real-life situations i the em of
globalization (Winami et al, 2020),

However, understianding science education that develops ssudents’ science literacy
has not been entirely effective (Adnan et al., 2021) Not all teachers can create effective
learning environments that foster scence Iteracy among students (Winarni et al,, 2020}
The challenges in education stem from the weaknesses in implementing the teaching
and Rrarning peocess by teachers m schools (Wahyu et al. 2020). Students are not
acustomed to working on science problams using discourse, and the leaming process
remains conventional, primarily focused on conceptual mastery (Windiyarisni et al.,
2017). The resolution of these issues is hoped to be addressed by 1eachers. As the key
figures in achieving kaming objectives, teachers should adopt appropriate instructional
models to ensure students can learn effectively and efficiently (Muspawi et al., 2019).

The conventional tcaching models need o be replaced with creative and
mnovative approaches (Iedalisa et al, 2023). The Ricorse instructional model has been
extensively studsed by researchers and proven effectsve in fostening entical thinking for
students of diverse academic abilities (Mahanal et al., 2019), analytical thinking skills
(Diah e1al., 2023), literacy skills | Fadhilah et al, 2023), problem-solving abilites (Pain
¢t al., 2023), and enbancing students' catical thinking skills {Hardianwo et al., 2023).
Built on the principles of constructivism, the Ricorse model promotes o more active and
student-centered classroom environment, leading to incressed interest and motivation in




learning (Ahmad, 2016). The Ricorsefstructional model follows a syntactical structure
comprising the following steps: (1) Reading. (2) Identifying the problem, (3)
Constructing the solution, (4) Solving the problem, (5) Reviewmg the problem-solving
process, and (6) Extending the peoblem-solving to related contexts (Mahanal and
Zubaidah, 2017).

However, combming Ricorse research @th the Question Formulation Technique
(QFT) is still relatively uncommon, QFT is a technique developed by the Right
Question Inststute, and several studies have reported its potential implementation as a
learning strategy 1o enlance swdents' curipsity. engagement, problem-solving skills,
and indlependent thinking (Leblact @ al., 2017; Minigan, 2017; Garibay e1 al,, 2020).
The QFT consists of six stages: (1) A Qumon Focus {Qfocus), (2) The rules for

peoducing  guestions and  Producing  questions,  (3) Caregorizing  questions, (4)
Priontizing questions, (S) Next steps, and (6) Reflection (Agustini and Sopands, 2017).
Each stage of the QFF 1s designed to faciltate students in gencrating numkrous
questiens (Garibay, 2020), encouraging them w think more deeply about the questions
they create, thereby promoting cntical thinking and enhancmg students' long-tenm
comprehension (Nurhasanah, 2021).

Therefore, integrating Ricorse principles and the QFT technique can be an
meovative mstructional model. This model provides a framework for mquiry-based
learning guided by students' questions. It is designed to facilitate students in peoblem-
solving through the generation of guestions, promoting divergent, convergent, and
metacognitive  thinking, thus empowering and developing students' higher-order
thinking skills (HOTS) and scicntific literacy. This study exanines the Ricorse model's
effectiveness with QFT in enhancing students' higher-order thnking skills (HOTS) and
scientific litcracy.

Literature Review
Ricorse Model

The Ricorse model is a problem-solving-based gigstructional approach that
facilitates stdents' thinking skills i the 21st cenwry. Diggeloped by Mahanal and
Zubaidah i 2017, the Ricorse model compnises six stages: 1) Reading, 2) Identifying
the problem, 3) Constructing the solution, 4) Solving the problem, 5) Reviewing the
solution, and 6) Extending the solution (Makanal ecal,, 2019). Each stage of the Ricoese
modkel encourages students to apply higher-order thinking, Through systematic and
muded problem-solving excrcises, the Ricorse instructional model actively engages
students (Mahanal et al., 2022), The syntax of the Ricorseggodel 15 an extension of John
Dewey's leaming syntax and can be outlined as follows: 1) Rexding, 2) Identifying the
problem, 3) Constructing the solution, 4) Solving the problkem, 5) Reviewmng the
problem solving, and 6) Extending the problem solving (Manahal and Zubaidah, 2017).
Additionally, the Ricorse syntax ngggles grouping students into heterogeneous teams o
reduce the scademic achiewggnent gap between students with low and high academic
abilities (Putri ¢t al., 2020). Numerous rescarchers have reported on the grgential of the
Ricorse model to enhance various skills. The Ricorse mswoctional model can be
implemented in education w improve creative thinking skills (Mahanal and Zubaidah,
201 7). Furthermore, it bolds promise in enhancing students' scientific reasoning abilities




across different academic levels (Putei et al., 2020). Ricorse is a model that fosters the
development of creative and cnitical thinking skalls, encouragmg students to engage m
complex problem-solving (Sari et al, 2018). The Ricorse instructional model has the
potential o enhance creative thinking skills among students with low academic abilitics
{Sumati et al., 2018). Additionally, it effectively bridges the gap in critical thinking
skills between high- and low-acheeving students (Maharal et sl., 2019). Compared to
inquiry-based approaches, Ricorse has demonstrated greater success in improving high
schoogystudents” scicnce literacy (Mawaddah et al.. 2021). Furthermore, Ricorse has
been reported to significantly enhance students’ problem-solving skills compared to
conventional mstructional models (Manisa et al,, 2020).

QFT (Question Formulation Technigue)

Question Formulation Technique (QFT) & an approach that teaches individuals
how o formulate their questions, thus shifting the role of the questioner w the students
themselves. QFT is a process that instructs students to generate thesr questions, improve
upon them, determine how to use their questions gBuide their lecarning and reflect on
whit and how they have fearned (Mannion, 2019). Developed by Luz Santana and Dan
Rothstesn of e Right Question Institute in Lawreace. MA, QFT i3 an ins@pctsonal
stratczy that was first widely introduced in the ficld of education through the book
*Make Just One Change: Teach Smidents © Ask Their Own Questions” (Rothstein and
Santana, 2011), The Queston Formulation Technique (QFT) comprses several
cssential clements: 1) leamers are peesented with a Question Focus (QFocus). which
serves 48 a cue (o elicr questions; 2) leamers work on improving their guestions; 3)
learners devise strategics for using the questions (prioritizing questons sccordimg to the
QFocus); 4) leamers reflec on what ey have learned. how they leamed it and what
they think differently after goang through the process {Garibay et al., 2020).

Many rescarchers have reported the potentsal of mplementing QFT as a leaming
strategy to enhance various skills. Leblanc et al. (2017) found that the implementation
of QFT m enginecring undergraduste programs sumulates students' cunosity and
cngagement. Similarly, Clark ct al, (2019) observed that applying QFT encourages
divergent thinking among high school students. Therefore, the foemulanon of quesnons
is an essentsal skill that learners m the 2131 century must develop to cultivate curiosity.
peoblem-solving ability, and independent thinking (Mmigan 2017; Garibay et al. 2020).

Several studies have been conducted on Ricorse and QFT separately. However,
no reports have yet explored the integration of Ricorse and QFT, Thus, the rescarchers
aim to investigate the implementation of the Ricorse moded with QFT in enhancing
high-order thinking skills {HOTS) and scientific literacy nmong students.

The collaboration between the Ricorse model @d the Question Formulation
Technique (QFT) is still relatively rare in research. QFT is a technique developed by the
Right Question Institue. Some studies have reported on the potential implementation of
QFT as a learning swrimegy, showing ils effectiveness m enhancing curiosity, stdent
engagement, problem-solving skills, and independent thinking (Ekblanc et al, 2017;
Minigan 2017, Garibay ¢t al. 2020). QFT consists of six stages: (13 A Question Focus
(QFocus). (2) The rules for producing question and Producing question. (3)
Categonizang Question, (4) Pronnang Question, (5) Next steps, and (6) Reflection
{Agustmi and Sopandi 2017). Each stage of QFT s designed o faalitate students in




generating multiple questions (Garibay 2020}, which belps them think more deeply
about the questions they ereate, enhances eotical thinking, sl improves siudents” long -
term understanding { Nurhasanah 2021).

Hence, the integration of Ricoese peinciples and QFT technique can be seen as
an inaovauve msructional model. This model provides a framework for inquiry -based
learning guided by students' questions. It is desagned to facilitate students in problem-
solving through question formulation and trams them 1o think  divergently.
convergently, and metacognstively, thus empowering and developing therr higher-oeder
thinking skills (HOTS) and scientific literacy. The objective of this research is to
examine the effectiveness of the Rcorse model with QFT (Question Formudation
Technique) mn enbancing students' higher-order thinking skilis (HOTS) and scientific
litcracy. Therefore., the rescarch question is focused on investigating the effectivencss of
the Racorse model with QFT in improving students' higher-oeder thinking skills and
scientific hiteracy.

MethgZiobogy

Thas rescarch belongs 10 a quasi-expeniment using o pretest-posttest control group
design. The researchg implemented the Ricorse model with the Question Formulation
Tochnique (QFT) in the expenimental group. while the control group recesved the Direct
Irstruction model. The sampling technique usad was cduster random sampling, resulting
in a sample size of 296 smdents, with 148 students in each control and experimental
group. The sssessment indicators tor higher-order thmking skills {HOTS) and science
literacy can be scen in Figure 1.

HOTS indicators hdkﬂg& ?‘i gc ience
- . entifying scientific and v
—{ Analysi '.[u) | ldentifying scientific and valid
i arguments

— Evaluating aspect (C5) || Conducting a::: igc;nvc litcrature

—{ Creating nspect (C6) || Solving Probicrm wiing quentitative
| Understanding and inferpreting basic

satistics

] Inferensing

| |  Drawing cm'clu_sinm based on
quantitaive data




Figure 1. Indicators of HOTS and Science Literacy Assessment

Multiple-chmce questions were used  collect dat oa high-order thinking skills
(HOTS), whike essay questions were wsed to gather data on stadents” science hiteracy.
Experts validated both the HOTS multiple-choice questions and the cssay questzons.
The data on high-order thinking skills (HOTS) and scence Interacy from the students
were used to 1est the proposed hypothesis that the implementation of the Rxorse model
with QFT (Question Formulation Technique) was effective in enhancing high-order
thinking skills (HOTS) and science literacy among the students. Multivariate analysis of
variance IMANOV A) was utilized to test this hypothess.

Results

The normality 15t results using the Kolmogorov-Smimov 1est with a significance
level of Sgindicated that the data followed a normal distribution (Sculinggan 2013)
Smularly, the results of the homogeneity test using the Barletr test showed that the
samples used came from populations with ol variances. Based on the caleulation of
the Marsova test with Wilk Lambda analysis, an F value of 933.976 was obtained with a
significance valuc of 0.0 < 0.05. Furthcrmore, the tests of between-subject effects
revealed that the relationship between @icorse and QFT  (Question  Formulation
Technique) used with HOTS resulted i an F value of 1452.109 with a significance
value of 0.000, and the relationship between Ricor@ and QFT (Question Formulation
Technique) used with science literacy yielded an F walue of 1775217 with a
significance value of 0.000. These findings indicate significant differences in students'
HOTS amed scaence literacy due 10 the variations of the instructional model

The experimental class employed the Ricorse model with QFT, while the control
class utilized the Direct Instnction teaching model. To determine the more cffective
instructional model, the marginal and cell means for cach dependent variable were
examined as presented in Table 1.

Table 1, Marginal and cell Means. = - _
Leaming Dependent Marginal
Class | Model | Variable | Lo |Moderate] High | "y,
Racorse Hagh-Order
Model with | Thmking 81,40 8500 90,51 85,64
QFT Skills (HOTS)
Expeniment {Question e
Formudation | ¢ 77.40 3449 85.00 83.20
. Breracy
Technique) e
F High-Onrder
Control E::;mn Thinking 6260 | 6500 | .63 | 6641
Skills (HOTS)




Model Science

.............

Thmkang 72040 7500 81.07
Marginal menns Skilk (HOTS)
Science
Bteracy

64,10 6300 6388 | 6399

70,75 7475 76,54

Discussion

The marginal m«@hs of the varables "Higher Order Thinking Skills (HOTS)" and
*Soience Literacy Jor the experimental class were higher compared to the control class.
For the variable "Higher Order Thinking Skills (HOTS)," the mecan score for students
using the Ricorse model with QFT was 85.64, whike for those using the Direct
Instruction teaching model, it was 66,41, Thus, the average HOTS score with the
Ricorse model and QFT was better than that with the Direct Instruction teaching model
{Table |). Similarly, for the variable "Science Literacy." the mean score for students
using the Ricorse model with QFT was 83.20, while for those using the Direct
Instruction teaching model, it was 65.99. Hence, the avernge Science Literney score
with the Rxorse model and QFT was superior to that with the Direct [nstruction
teaching model. Based on these findings, it can be concluded that students' Higher
Order Thinkmg Skills (HOTS) snd Science Literacy were betier when using the Ricorse
model with QFT than the Direct Insuuction waching model.

The Ricorse model with QFT proves effective in enhancing higher-order thinking
skills os 1t actively engages students m the learning process. This approach encourages
stndents 0 think crtically about peoblems, conduct experiments o find answers,
analyse and interpret datn, and discuss their findings to draw conclusions (Mairoza and
Fitriza, 2021). The Ricorse model actively nvolves students, allowing dwem to
contribute their ideas (Azizah et al. 2020), The imegration of QFT (Queston
Formulatien Technique) within the Ricorse model 15 particularly effective in fostering
students' higher-order thinking skills and science literacy. The leaming phases are
designed o develop questioning skills through idea generation, categorisatson,
priontisaton, end group discussions. By employing this model, teachers can support
stndents in developing their questioning, metacognitive, and interpersonal skills,
enabling them 1o ask relevant questions and developing their curiosity and moeivation to
leaen,

Combining the Rxorse model's leaming syntax with QFT empowers students'
higher-order thinking skills (HOTS) and science literacy. The “reading” phase in the
Ricorse model enables students to comprebend a passage, activating pror knowledge
and stimuloting them to identify the problems presented by rearticuloting the text.
During this phase, stxdents focus on formulating guestions, categorising them, and
prioritising them based oa the reading material, thereby improveng ther reading
concentration, Rexding is a key strategy in empowering higher-order thinking skilks as it
assists students i acquiring new information and establishing connections between
ideas (Duke and Pearson 202). Developing strong reading skills helps students
progress academically and enhances their professionalism (Velasquez 2020,




In the *Identifying the problem” phase, students can recognise issues and decpen
their knowledge about a particular problem. Problem identification involves stxdents o
clarty unciear and unstructured problems and allow them to search for the reguired
solution criteria (Maluaml and Zubaidah 2017). In the "Conmstructing the solation" phase,
students identify and explore the peoblem to determme the strategies for forming the
solutton. During the "Solving the problem"” phase. students mnplement strategies to
resolve the problem. The sclected solutions are based on considerations from previously
chosen solutions. In the "Reviewing the problem.solving® phase, students reflect and
reevaluate w ensure the selected information is accurate. Lasdy, in the "Extending the
peeblem solution” phase. studens communicate the results of thesr discussions. Thus,
the kearning syntax of the Ricorse model with QFT is designed to aotivate higher-order
thinking skills through problem-solving activitics. Coascquently, using the Ricoese
model with QF T sumulates students 1o enlaince their thanking abilimes at higher levels,
involving critical thinkmg skills in digesting vanous types of information and solving
problems. It enables students o0 construct  explanations and  connect  acquired
information to make decisions.

The Ricorsc and QFT models alse help students o develop important
metacognitive skills in HOTS. It refers to the ability to reflect on one’s own thinking
processes as well as monitor and regulate coB learning. 1t indscates that Ricorse and
QFT models are very suitable to help improve students' higher-order thinking skills.

High-order thinking skills refer to students’ cogaitive process at a higher lavef of
thinking, extending beyond memonzation and restating known mformation (Mairoza
and Fitniza 2021). These skills are crucial for students ® master as they enable them to
make decisions, present strong arguments, think broadly from various perspectives to
respond to problems cffectively, generate problem-solving ideas, and cncourage active
participation in discussions {Lestari 2017, Heong et al. 2012). In the domain of
analysing, which 15 a part of HOTS, students are presented with a case or phenomenon
o classify information, determine relationships, distmguish causes and effects, and
identify and connect elements within the information, In the cvaluation domain,
students can assess ideas and solutions and can accept or reject statements. In creating
domsin, stdents can draw generl conclusions from & given concept or perspective on a
partic@gr matter

Scicatific literacy is the ability to understand scientific concepts and principkes
and think scientifically 1 s@ve duily problems (Chasanah et al. 2022). Measwred
scientific literacy consists of identifying valid scientific opinions, c)ducting effective
literature searches, solving problems using quantitative skills, understanding and
interpreting basic statistics, making predictive inferences, and drawing conclusions
based on guantitative data. Scientific literacy i3 essential to instill among students in
21stcentury leaming (Nisa et al. 2021), The existence of sciennfic lireracy con prevent
someone from making mistakes in understanding some information (Sharon and Tsaban
2020).

Conclusion

Based on the research findings, it can be concluded that the Ricorse model with
QFT (Question Formulation Technique) is effective in enhancing suxdents’ high-oeder
thinking skills {HOTS) and scientific literacy.
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