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Absiraci

2stcentury learmng has undergene a paradige shift in education from feacher.
coittered to student-centered. It recently emphasises siudents' eritical and - creative
thinkiog  abilives, effective  communicatson,  immovaion,  problem-solving,  amd
collnbomtion, This study exomined the Ricorse model's effectivensss with the Chiestion
Formuwlation Technigue (QFT) i enhancing students’ fugher-onder thinking =kills
(HOTS) and - science liverscy. It involved 296 fifth-grade snsdents Trom three selected
stnte  clementary schools, chosen through chsier rmdom sampling, Eoach  group
consisted of 148 students divided into centrol and experimental groups. Data were
collected through muliiple-chokce and esay instrumens and subsequently analysed
using multvaraie analvsis of varionee (MANOVA) The research vorimbles were
students' higher-order thinking skills (HOTS) and science literacy. The results indicated
that the Ricorse model with QFT effectively impreoves atudents’ higher-order thinking
skills (HOTS) aid scicnce ey, as it encowragad setive participation during the
learning process, trained sudents o develop guesneaing skills, find mswers, analyse,
shore dens, ond drow comclusions, Thus, & can foster curiosity and melecoanitive
ahilities among studenis.,

Kevwerds:  ficovse Wedel, OFT (Qosstion Formelaion Techmigue)l, fitgher-onlsy
ik sEds (HEITR)E, sclenee Beracy

Introduction

[ the fiedd of edecatsn, there 1= an iBereasing emphasis on eachers' moltifaceed
roles, extending bevond technical experise, Besides possessing subject ki ledpe, they
are expectsd to exhibat effective pedapopical skalls, integrote technology awarenszg, and
imnpleneit approprate waching srategees (Iedalisa et al., 2020). Teachers hold a pavotal
posamain  bs  Dnfuenidad sgents e smdents’  lesming experiences,  shaping  diedir
uaderstanding of subject matter ond nurbenng their inmmsic motivabion 10 learn
{Ambusaydi et al, 20215, Swdents’ thinking abilities will be more direcied when they
can express themselves, volee telr oplneons, solve peoblems independently and in
griups, thus fostermg social intersction ameng students {Prbotmaje et ol 24009},

High-order thinking skills (HOTS) entail studenis engaging in menial activitics
thot critically and creatively connect, manipulate, and transform  their existing
knowledge ond expenemces. Through these cognifive processes, stdenis can make
informed decesions {Dinmi, 2018y, Furthermore, HOTS empower students to analyse,
evaluate, and innovote when nddressing challenges within their environment {Ichsan «
al, X9 However, field obsenvatons reveal a fimited range of strategies feachers
emply 0 coltivate shdents’ thinking ahlines (Indeivana &  Kuswandono, 2009}
Students are ofien directed to comprebend and memonze the subjeet mntter, resultmg
a deficiency in their higher-onder thinking skills. This challenge poses on issue thae
educators must address in the teachme peocess, Another contributing factor i eachers”




insufficeent  knowledge of HOTS: am all oducatoss posscss a  compeehensive
undersanding of L, and they may swogele woseles spprepriae methods  amd
instrictional models to enhance it {(Afifah & Retnoowoti, 2008, Thus, sddressing thess
issiees requercs a concerted effet from weachers and the education coenmmsEty o bolster
studenits’ HOTS and promiote effective learmimg strnteges.

HOTS is inflaenced by indsvidual Bierney copabalines (Indnyana & Kuawandomo,
2009}, There are fve steps W0 enhmce HOTS through litemey: setiing leaming
objectives for reading in the clesroom, engaging sudents n ileractive questioning,
instrwcting  them to proctice feviewing and nnproving compechension, providing
feedback, and assessmg ther leammg progress {Indrvana, 2I09), However, Indonesia
consistently ronks of the lowest level regarding seience liverney (Chosannh et ol 20622),
According o the Progranane fer Intemational Student Assessment (PISAL, science
lieracy am@ll Indanesian snadents remains balow the intamabonal average (Winami el
al, 20200, In 212, Indonesin ranked 64t ow of 63 countries with 0 score of 382,
Subsequently 2015, & ranked 6=Hh from T2 parficipating countrics. scoring 4035, Thess
survey  tesults  indffe that science Imteracy  among  Indomesian smdents falls
significantly below the mtemotional swndard st by the organEation (CECD, 24015,
PI8A% assessment ploces Indonesia's sciemce lierncy at the dowest rank among 64
countries |Rusilowats et al). Thes fmding highlighis Indonessan students' 0w sciencs
literaey Level {Azrai ot al., 20307,

Science lireracy plave a crucial sole in applving keowledge and ckills among
students, 08 1t smosumges active participation in constructing knowledgs, reflecting on
expericnces, analyzing the real world, enhencing social negeiiatien, leamning sffective
communication, and inegrating bearning experiences (Setyvowati e al, 2002 Scaence
literacy deects how science can serve o5 o selution for decision-making m sldressing
varions issues. With schemce literacy capahbilities. stodents can analyre, resson, and
communicate effectively when confronted with preblems, thus enabling them o solve
and interpret chollenges in diverse silugions. Proficiency m science liemacy equips
students with the negessary ekills 1o navigate real-life sineations @ the e of
globalizatien (Winarni of al, 2020},

However, understanding science education that develops snndents” science |iteracy
haz Aot been entively affective | Adnan et al, 20215 o all eschers can create effective
lesrning envEronments. that foster selence Itermey among stadents (W inarmi et ol., 2020}
The challenges in elucation stem from the weaknesses in anplementing the eaching
andl Brariing peocess by teachers m schoods (Wabyva et al, 2020% Swodents are pol
aocustomed o working on scienee probloms using discourse, snd the leaming process
remains comeentional, primarly focused on conceptual mastery (Windiyariani =t al.,
2007 The resolution of these issues is hoped to be addressed by teachess. As the key
figares i achieving karming objectives, teachers should adept appropriate instrsctionsl
miiels to ensare shadents can learn effeciively and efficient by (Muspawi et al., 2019).

The conventional feaching mwedels need w be feplaced with ceeative and
mnivative approsches (Iedaliza er al, 2023) The Ricorse instructional msosdel has been
extensively studsed by researchers and proven effective in fostering ertical thinking foe
students of diverse academic sbilities (Maohanal et al., 2614, anabdical thinking skills
{Diah e1al., 2013), literacy skills | Fadbilab et al, 235, problem-aolving abilities (Mo
et al, 2023, and cnbancing Sudents' catical thinkmg skills (Hardianie ot al, 20237,
Built on the principles of corstructivism, the Ricorse model promotes o more active amd
student-centered clagsroom environment, beading to incressed interest and modivation in




learming (Ahmad, 2016]. The Ricorsefhsiructional mode] follows o syimtsetical structure
comprising  the Following seps: (13 Resdng, (21 [denifving the problem, (3)
Constructmg the solution, (4) Solving the problem, (5% Reviewing the problem-solving
process, aed (6 Extendasg the peoblkem-solving o relatcd contexts (Mahaizal and
Lubaidah, 2017

However, combming Recorse research @fth the Queation Formulation Techniqua
(OFTY is still relafively wocommon, QFT is a technigue developed by the Right
Quesiion Institute, and several studies have reported iis potential implamentation as a
learning strategy 1o enlance stadents' curipsity, engagement, problem-solving gkills,
and indlependent thinking (Leblact @ al., 217, Minigan, 201 7; Garibay e1 al,, 2020}
The QFT consists of gix stapes: (1§ A Unestion Foous {Ufocush, (2] The rules for
producing  guestions  and  Producing  questwns, (3 Caitgorising questions, (4
Pranrtteing questions, (5) MNext gieps, and (6) Reflection {Agustim and Sopandy, 2017}
Each stage of the (T 15 designed 1o fcildate siadents in geneTafing namerous
quicstiens (Garibay, 20200, epcouraging them w think e deeply absui the quesions
they create, thereby promoting crifical tinking and enbanomg - studenis' bong-tenm
comprehension {Murhosonah, 20217,

Therefore, inegrating Ricorse principles and the OFT technique can be an
wsovative nstructional model This moded provides a framework for mquary -based
learming muided by stodents' questions. 16 s desdgned to Facd litte students in peoblein-
solving through the generation of guestions, promaing divergent, convergenl, and
metacognitive  thinking, thus empowering ond  developing students’ higher-order
thinking skills (HOTS) and scientific lieracy. This study exanines the Ricerse model's
effectivenes with QFT i enbancing soadents’ higher-crder thesking skills {HOTS) and
scicniific literacy

Literaturs Beview
Ricorse Model

The Ricorse model is @ problem-solving-bosed gigstructional approach  that
facilitates. stdents” thinking skills i the 21st century. Deggeloped by Mahanal and
Zubaidah m 217, the Ricorse model comprses six stagess 1) Reading, 23 ldentifvang
the problem, 3) Constructing the solution, 4) Solving the problem, 5§ Reviewing the
solutsan, amd &) Exiending the sodution | batanal e al, 20095, Each stage of e Ricese
|r1:_11¢| SO Ees .:1|.||;|-:nl:x 19 ;|p||_1-1:|.' I‘Jiﬂj‘llﬂ_’-lﬂl‘dcr Ihinhiny_. '|'|m1|,|g11 x:,wl‘e:mﬂrin.; anid
parded problemeselving exercizes, the Ricorse instractional medel sctively cngages
students (Mahanal ¢t al.. 2022), The syntas of the Ricorsegguodel 15 an extension of John
Dewey's leaming syntax amd can be outlined as fdlows: 1§ Besding, 23 entifying the
problem, 33 Constnecting the selution, 4% Sodving the problerm, 53 Beviewmsg the
preblem solving, and &) Extending the problem solving (Manshal snd Zuboidah, 2017},
Agldirionally, the Ricomse syniax rumios. grouping students into heterogenesus tearms o
tedie the wcademic achiewggnent gap between siudents with low and bigh scademic
abilities (Puiri ¢l al., 2020). Numerous rescarchers have reporied on the gegential of the
Ricorse model o snhance various skills. The Ricorse insroctionn]l model can be
implemented i education o improve creative thinking skills (Mabamal and Zubaidak,
200 7). Furthermoee., it bolds promise in enbancing students” sciemtific ressoning abilivies




seross differeat acadentic levels (Puatei et al., 20200, Ricorse is a msedel that fosters the
developement of creative and eritical thinking skills, encoursgmg students o engage o
complex problem-solving {Sari ot al., 2008y The Ricerse insgmactional model has the
potential to enhance creative thinking skills among studenes with fow academic abilitics
{Sumnati et al., 201E)y. Addstionadly, it effectively bridges the gap in crtical thinking
skills betorsen high- and low-achieving students (Mahanal et sl 2009, Compared to
inguiry-hased appmaches, Ricorse has demonstrated preater success in improving high
.'H:|||.'||.'a.'|lil.a|5.’."l:|L‘i' scicmee literacy (Mawaddal et al., 2021y, Funhenmore, Ricorsc has
been reported o significantly enbance students’ problem-sobang skills compared to
conventional mstructional models {Manisa et al,. 2020).

OF T {Qnestion Farmulation Technigue)

Cuestion Formulation Technique (FT) & an spproach that teaches individuals
how vo formulate thieie questions, thus shifting the ole of the questioner w the stiedents
thermselves. QFT (s a process that instnects siudents o generate thesr questions, improve
upown them, detemmine Low o use thewr gquesticns WgEuide their learning and reflect on
wihial and how they hove leamsed (Mannion, 2009, Developal by Luz Sancina and Tan
Rothstemn of the Raght Cuestion Instituie s Lawrence, MA, QFT iz an ins@ctonal
strafcey that was firsl wiadely mitroduced i the field of education through the book
*take Just Ome Change: Tesch Sndents we sk Their Ohwn Cruesisoms” (Rotksiein and
Santana, 20013 The Questien Formmulation Technique §OFT) comprses several
cascnisal clements: 1y leamers ae peesented with a Quecstion Foous (QFocasl which
serves as a cue o ellel questions; 29 leamers work on improving their questions; 3)
lewrners devise strotegies for using the questions (pnoritizing questions sccordmg to the
OFoeus): 41 leamers relbecy on what tey have learned. how they leamed i and wleal
ey think differenty after going derough the process {Garbay et al., 2020,

Many reseorchers have reported the potenial of mplementing OFT a5 & leaming
strafezy o enhance various skills. Leblanc et al. (2017 found that the implementation
of OFT m engineering undergraduate programs smmuolales students' cunosity amd
cigagement, Sioilacly. Clark ot al, (2019 observed that applyving QFT aicourages
divergent thinking amsng high scloel students. Therefore, the formulatson of quesnons
i5 an easenisal skill that learmers m the 2 Eat comury must develop o cultivale casioaity,
preblem-solving ability, and independent thinking (Mmigan 2017, Ganbay ef al. 20200,

Several studies have been conducted on Ricorse and QFT separately. However,
no reporis heve yet explored the integration of Bicorse and OFT, Thus, the researchers
aim to investigate the implementation of the Ricerse moded with QFT in enhancing
hagh-ordes thinking skills {HOTS) and scientific literacy amwoag students,

The collaboration between the Ricorse model @d the Question Formulation
Technique (QFT) is still relatvely rare i research. CHFT is & techniqes developed by the
Bight Question Institube. Some studies have reported on the poteatial implemeniation of
OFT as a learnmg sirdegy, showing i3 effectiveness m enhancing cunesity, shulen)
engagement, problem-solving skills, and indeperdent thinking (E¥blane ef ol. 2017;
Minigan 2017; Garibay e al. 2020% QFT consists of six sages: (13 A Questson Focus
{QFocus) (23 The mles for producing question and Producing  question. (3
Cotegorizng Chuestion, [4) Priosinang Cuestsod, (5) Mext steps, wd (6] Reflection
{Apustini snd Sopandi 2017). Each stage of QFT 15 desizgned o faalitale students in




peneratmg multgple questons (Gaibay 20200 which belps them think mode deeply
abour the questions they create, enhances crtical thinking, sl smpeeves sodents” Do
term understanding | Murhnsanah 2021 ).

Hence, the integeation of Rictese peinciples and OFT technigue can be scen as
an innawative ansructional madel. This moded provides a framework foe imquiry -hased
learming suided by sudeats' questions. I is desagned o Facalite soudents i problem-
solving  through  guestion  formulation ond  tains them o think  divengently,
convergently, and metscognitively, thus empowering and developing theer higher-order
thinking skills (HOTS) and scientific leraey, The objective of this research st
exmiving the efectiveness of e Reorte model wih OFT (Question Fosemalation
Technique) i enhancing students’ higher-arder thinking skilka (HOTS) and scientific
literacy. Therefore, the rescarch question is focused on mwvestigating the effectivencas of
e Recorse moded wdth OFT in mproving siudents' highersorder thinking skills and
scieniitie likeracy,

MethiZJology

This research belongs 10 a0 quasi-experiment wsing o pretest-pastiest contrel group
design. The rescarch@@} implemented the Ricorse model with the Question Formulation
Tochnigue (QFT) in te expérmental group, whale the conival group receaved the Direct
Lssrpuicteoat msded. The sampling techinique uaed was duster random sampling, resulting
in & sample size of 19 sidents, with 145 siudents in each control fsd experimental
group. The ossessment indicators for higher-order thimkang skills {HOTS) and science
literacy can be seeén in Figure 1

i Indicators of Science
HCF TS indicators l | Fikraoy ]

— Amabysing aspect ((4)

Idemtifying scientific and valid
arguments

Comnluciing an effective lieratures

— Evaluating sspect {E‘ﬂ| eview

|| ; : | Solving problems vsing quontitntive
Crepfing ospect (C6] | <kills

Lnderstamding and interpreting basic
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— Inferensing

| | Dirawing -::ms_w.-luleﬁmu hased on
guantitative duta




Flgure 1. Indicatiors of HOTS and Science Literacy Assesqment

Multiple-chmes questions were wsed o collect dam on high-osder thinking skills
(HOTS), while essay questions were wad to gather datn on stadents” science litersey.
Experts valhdated both the HOTS mubtiple-choice questions and the cssay questxons.
Fhe data on high-order thinking skills (HOTS) and science leracy from the. studenis
were used B0 et the proposed hypothesis that the implementation of the Ricorse model
with OFT (Crestion Formmulaion Technigue) was effective im enhancing high-order
thinking skills (HOTS) and science liercy among the students. Multsvariate anabysis of
variange (MANOY A) wos utilized 1o o3t this hypothess.

Resulis

The noemality 158 results uamng the Kolnweporoy-Ranimoy 1e20 with a significance
level of 59g)indscated that the data followad a normal distribution (Sculmpgan 2013)
Smilarly, the results of the homopeneity test using the Borlek test showed that the
samples wsed came from pepulations with @Byl varisnces. Based on the caleuBason of
e Marsva test with Walk Lambda analvsis, g F value of 933976 was abtalaed wath &
significance value of GUHEE = 0,05, Furthermore, the tests of between-subject effccts
revealed that the relationship between @icorse and OFT  (CQuestion Formulation
Technique) wsed with HOTS pesulied o an Fovalue of 452,109 with a significance
witlue of (LY, and the redationship between Ricor@ and OFT (Question. Fermuliation
Technique) wsed with science literacy yielded an F owlue of 1775217 with a
significance walue of 000, These findings indicate sagmificost differences in studengs'
HEYTS sl sepence lteraey dise 10 1he variations of the instiactional model

The experimental class emploved the Ricorse model with QFT, while the control
closs utihized the Dhrect Instrscton teaching model. To determine the more effective
instrsctional model, the margingl snd el mesns for cach dependent variable were
exanmuned as presented in Tabbe 1.

Table 1, Marginal and cell Means
Leamming Dependent Marginal
e Model | Variaple | W | Moderate] High |y,
Ricome Heph-Chrder
hodel wids | Thitkeng H31.40 H5 AW 1.5 H5.64
: QFT Skills {HOTS)
Expemment .
{Question | o ionse
Formd xion Beracy T7 .4 2444 A5.00 A3 2
Technique) |  ° |
. Hagh-Chrder
Control EL‘:T‘:,“"Z““ Thinking 6260 | 6500 | 71,63 | 6641
Skills {HIYTS)




o4, Ll 5 M} GE.ER | 650

Wodel Seienct
Breracy
“High-Chrder
Thmkang 20 1500 B1.07
hdarginal menns Skills {HOTS)
Seiencs
Bieracy

TLTS 74,75 Tt

Discussion

The marginal m«d@hs of the variables "Higher Cwder Thinking Skilks {HOTS )" and
*Seaence Liemcy Jor the experimental class were higher compared to the control class.
For the varahle "Higher Order Thinking Skills (HOTS3," the mean score for students
vsing the Ricorse masdel with QFT was 8564, whike for those using the Dhirec
Instructon teaching model, it was 6641, Thus. the averge HOTS score wath the
Ricorse model and OQFT was better than that with the Direct Instruction teaching model
{Tabkle |1 Similarky, for the variable "Scence Lierocy" the mean seore e sudents
using the Ricorse madel with QFT was 83200 while for those using the e
Instriictsom tenching model, it was 65959 Hence, the avernge Science Litermey score
witly the Recome model and OFT was supersor to that with the Direct [nstruction
teaching modal. Based mmothess fowdings, 1t can be conclsded that sudents' Higher
Order Thinkmg Skills (HOTS) snd Scienee Literacy were betier when using the Ricorss
nesdel with QFT than the Direct Insensction weaching model.

The Ricorse model with QFT proves effective in enhamcing higher-order thinking
skills a5 1t actively engages students m the lenring process. This approach encourages
stihents i think eritically abow problems, condust experiments e find answers,
snalyse and interpret datn, and dizouss their findngs 10 drow conclusions (Mairoza and
Fitriza, 2021). The Ricorse model sctively mvolves stodemis, allowing dem o
contribnite thelr idess (Asizah et sl 200W, The imegraton of OFT  {Ouestion
Formulptien Technique) within the Ricorse model 15 particulary etfective in fostenng
students’ higher-order thinking skills and science literscy. The leaming phasés are
designed o develop gquestioning  skills through idea  generation, calegorisatssm,
priomtisation, ond group discussions, By employing thes model, teachers can support
stidents in developing their questioning, metacognitive, and  inlerpersonal skills,
enabling them 10 ask cebevant questions and developing thair curiogity and morivation (o
ke,

Combining the Riorse model's leaming synisx with QFT empowers students'
higher-erder thinking skills (HOTS) amd science literacy. The "reading” phase in the
Ricorse iodel enables studess o comprebend 3 passage, activating preor knowledge
and stimuloting them e identify the problems presented by rearbouloting the text.
During this phase, sosdems focus on formulaing questions, categorizing them, and
prioritizing them based on the reading material, thereby improveng ther reading
concemration. Resding is 2 key straiegy m empowering higher-order thinking skilk as it
aesists shedents o acquiring mew infoomation and - estabfishing commections bebwesn
idea (Duke and Pearson H02). Developing streng reading skills helps students
progress scademically and enhances their professionalism (velasquez 20200,




b the *Identifying the peoblem" phase, students can recopnse issues and despen
their knowledge about 3 pardcubasr problem. Problem identfestion invidves snsfents o
clory unchepr and unstructured problems and ollow them to =earch for the required
salution critera (Malemnl and Zubasdah 2007 In the "Comstructing the solution" phase,
students identify and explore the peoblem o derermme the sirategies for Torming the
solulzon, During the "Solving the problem” phase, students onplement strategies
resolve the problem, The sclected solutions are bused on considerations from previously
chosen solutions, In the "Reviewing the problem-solving” phase, students reflect and
reevaluate to ensure the selected infermation is accurnbe. Losdy, in the "Extending the
preblem sodution” phase. stsdents communicate the resulis of thear discossims, Thus,
the kearning svnti of the Ricorse model with QFT is designed to sotivote higher-order
thinking skills thioush problew-selving setivittes, Consequently, using the Ricorse
mdel wath OFT simulates susdeni to enlance their thasking abilmes at higher lavels,
involving critical thinkmg skills i digesting vanous tpes of intosmation and sohang
problens. It epables  swdents W consinect explanaticns and  connect  acguired
inforemation o make decizions

The Ricorse and QFT medels alse help swdents o develop  important
metacopnitive skills in HOTS. Ir refers 1o the ability w0 reflect on one's own thinking
processes as well as moniior and regulate oo learsing. It indscates that Ricorse and
OFT medels are very suitabile wo help improve stadents' higher-ordes teinking skills:

High-order thinking skills refer w sudentz’ cognitive process at @ higher laved of
thinking, exfending beyvond memonzation ond restabing knoon mformeten {Moimza
and Fitriza H021). These skills are cacial for sodents ® master as they ensble them 1o
nmke decisions, present strong arpuments, think broadly from varions perspectives (o
respond 1o problems effectively, generate problem-solving ideas, and encournge active
participation in discussions {Lestari 2007, Heong et al. 2002) In the domain of
analysing, which is a pant of HOTS, students are presented wath a case or plenomenon
o classify information, determine relationships, distmguish couses and effects, and
identify and conmect elements within the information, In the cvaluation domain,
students con assess ideas and solubions and can accept or reject satements. ln coeating
doirsin, snadenis can dreaw penenl conclusions from @ given concepl oF perspective on &
partic@gar maer

Scientific liferacy 15 the ability to understand seentific concepts nnd prncipkes
andl ihink scientifically i s@ve duily problems (Chasamah et al, 30622), Measwred
acigntific literacy consisis of identifying valid scientific opiniom, cfducting effective
liermiure seanches. solving problems usmg quannm@tive skills, mderstasding and
imterpreting basic statistics, making predictive inferences, amnd drawing conchisions
based on guantitative data. Seientific literacy i3 assential to matill among stwdents in
2Mst-ceniury learming (Miss el al, 20213, The existence of sciennfic liersey cm prevent
somenne from making mistakes in understanding some information (Sharon nnd Tssbari
2020).

Conelusion

Based oo the research findings, it can be conchaded that the Ricorse model with
OFT (Oneestson Fammilaion Technsque) 15 effective in enbancing snalents’ high-oeder
thinking skalls (HOTS) and scientific literacy,
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