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Abstract

Traditional instructicnal metheds utten £l o develop sudens’ metasognitee and evalustve
rmd.n'g skills, necessitntng |11.r|ml:1|:j5g p-uiigl:-g_ln:.'l :I[.||_'Ir|1.'h‘.|tH thnt lm'-:r:lgz :ng:nl I:I!FJ.'II.'II:I|I1F:|'
i enhmmeoe hocrecy devclopoescnn. Thia stdy amed o cvluax the dffecaveness of a diginl
medi-mrisred  reciprogal  lesming  araepy on Gfthoprade  elementary sradeoms’  seading
-r-::mph.'llx iminn ekila. Thin souly isel a qus-ﬂrntn-.'e 1ﬁ':ﬁmrh with a q.'mu-r.—uperlmmml
methed. The stuly particpanes eomsisted of 312 gride V' sndents faged [0 [ pears) from s
clementary schook in arban Indonesiz The ineeestion was condietes] over one seiesster,
Drari were collected through a Beading Comprehension Test of 3 questiom amd chisstoom
observations. The analysis mohded descnpove statsocs and ANCONVA e the man
hypothesis, The expenmental H’Ei.’-P showed o significant increass in reading comprehensian
coprod 1o dee eostrol eeoup, de=00Er =005 (Coben’s d = 1340, The incecase was capoctally
seen in the dimsensiens of metacopnitive seareness (Cohen’s d = 137 and evaloarive readieg
[{Cohen's o = 1.2, i:'LrJin:m.in.!_r thine ihe :r|.-||:!_-;h|.1i.-.':-:|| of ;J:igml weiha with H.-n.'.i]'m'u:ﬂ ]cnming
strategies effectively improved hagh devel eomprehenson skl Concluson: Reciproeal kearndng
with the assistance of digital msdia i an effective appeoach o improving soudenes’ reading
comprchension skille. This soudy has geeerapbical liminnons and = limded s Gfib-grade
students. Key recommendatons are o conduer cross-cultaml steches, develap lengntudinl
teacareh :L--mp'nﬂ amd design 3 omoss comprchensice  assessment rrmn-:-ﬁnrh o walelare
feciproal keamirg srakeics with the assistance of dglal media This eséarch has conibuned
i the urilimnon of digical wechoolegy with recipmcal learning srraregies efficively in liemcy
learping,
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Mietecks instruksaonal cradEacnsl El'iqu. p_uu! mcigaemibianpkan I:.cm:mpﬂm memibweca metskoprasl dan
cralmtit seam, wamg memerhikzn pl:nllchl:m pedapzs monatt vang memaniastesn ockroknn degtsd
arduk menlighakan penjemangan lerasl Benelas ind beojuan snrek nwagevahiosd ofelilvias
EH‘SI [ﬂn&d:pnu 1'I:I.il1l'¢l|-u! hnl:_lm'um srulia &guﬂ 'l.—r]ulh[l I::h:nrnpihu runnl'urlnn mumnlaca
sitwa kekas lima welodsh daser. Penelinan ini mengpuraksn pencekaran koenn o £ dengan mistocle ks
clpeamental, Poria penlian ercln dad 302 sawwa keles % (beomin 10-11 mbain) dad con sekolab
damr di prkotaan Indoresia. itereens dilokukan sclama sty semester, Dlam dikumpelean melahi Tex
Ponshansn Memlsca sebaiyak 30 peoanyen den obsenasl bels Analsls mencibp gacsik
eskripeif dan AMOOVA wawk mengi bponss wema. Bebmgok clepesmen menunjukkan
peninplann sirafkan dilem  pemabaman membuca dibencBapken denpan kelompok kil
sp=t =005 [Coben's d = 154 Perangkaton tenstama eribat pada @mens kbeadamn metabapminf
Wnhods d = 137) des memhecs -evadmnl (Cohen's & = 132, vang menanjebcin babves smeprass
o clignal e araegd pembelijaran eslpiotal sesncidlalf mesngkadkan keersenpdan
pemahaman irghat Hngz

kingudinma wlabib pembehjann nesprokal demgm haman media digial mengakan peodeiann
vang cfchint unnik mesmngkasbkan kerersmpilan pomataman membsca siswn. Penclian im memdils
keterhavean pecgrafis den terhans pada sios kebs lime Rebomesdas ueamenva adalih meddoadan
stdi Frores hodom, mengembangian disain peoctian ongrudinal, San memncmg Eoangka pailaan
yang kil komprchersl unrek memvalidaes srangd pembelijaran resiprokal dengan banesan medo
digiml.  Pesclinan im felah beckoniobust pod prmanfmmn wknolsd digitnl - disyees sroviem
pembchjsran esiprokid secara efekaf datam penshelajaran enmsl.

Eaa kunci: Pembeelajarin Resiprokal, Media INgital, Femahaman Membaca.
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INTRODUCTTOMN

Traditicna] inseructioml mechods ofien Gl develop students’ metacognitive
and evalustive reading skills, which hinders the development of comprehensive
hteracy in the digieal sgre (Roshid & Hader, 2004% The need for nnovacive
pedapagicd approaches thar uobize digntal echnolegy 1= urgent w improve elementary
school stadents” reading  comprebension skills, given the complexisy of lierscy
demands in the 21st cencuey (Waras eoal, 2027,

Reading comprehension i= a fundamental =kill that plays a crwedal male in
students’ academie and lfe suceess (Ma & Zhac, 2025, Serav, 20204 Uleunya, 2024).
A the primary school Tevel, ehese shilla booome increasingly boportant as students
e from “learniog to rcad™ to “readiog e leaen™ (Lo Rows, 2024, 1. Lia, 2005),

Hevwrever, recent data from PIRLS: (Progress in Intemarional Beading Lierscy
Etud}'} grnnrs thet Todeanesia sell ranke b i stodenes” rL’:.diJLg |i.|:£|.'.|.-¢!.' akalls ﬁ:rr&!lpu.ﬁ:rl
i Cther |:1nu|.:.|:llr.i|.-?:r with seores that ane heloaw the inernatioaal Avergn: af S |:'.|"r|'F|:.|;_Er
22E, Thi condicen s reinforced by che 2022 PISA (Propram for. Intematicnal
Student Assessment) fesules, which mnked Indonesin 62 oue of 81 countries in
ﬂ!ﬂl.l'li_. |JI!1:|.-.'11:I. with @ seore of 3549 far belesy the OECD avETIpE of 476 [IBECE,
2023, This gap indicares a serions problem in Indonesias reading comprehension
learning appooach thar requires inoovatve and effecdve imereentdons,

The reciprocal teaching  appmach i) effectove  in improving  reading
comprehension  skills theowerf Cfour  mein Aratepies:;  sumnmarizing,  guestioning,
clarifying, and predicing (Fung etal,, 2003; Mafarja e al, 2023; Sparpan ecak, 2015).
Some previous studies, such as those conducted by Sparapani o of (2018} and Tooy
ancl MeBade (20107), demomstrated  the effectivensss of redprocal learning in
conventonl contexes. However, as the digit] e progresses and the way stodents
interact with tex1s changes, there 45 a research gap on how o integrate dighal media in
recipriscal Earming w0 optimize i impace on Students’ reachng comprebension in chis
techoslogieal eea(Blgl, 2024 Boumiaman et al., X024 van Booyen & Mihai, 2024,

The novely of this seady lies in the comprehensive intepranon of digiea] meda,
including interacove e-books, text visualizaton applicatiens, digical discussion forums,
and online collaboratoen placforme into the four reciprocal learming stratepies. Unlike
previows stedics that only used one spe of digieal media or applied them pasdally
{Hayashi et al, 2025; Xie & Lin, 2025). This srudy develops an integrated framework
that abigns varous digiml media with specific sages in redprocal learning, This
approach ennbles perwonalized lenming thar 8 more adaptive 1w stdenrs’ diverse
needs andd lesrning sevles.

This study aims to (1} analyee the effect of the digral medin-assisbed reciproeal
learning approach on the reading comprehension achievement of grade V' students, (3
idenafy the aspects of reading comprehension mase affected by this inferventon, and
{3 devedop an implamentation model that can be eeplicated inthe Indonesian keaening
contest, Through 3 quasi-cxpenmensal destn with  pre-rese and - post-test 1
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experimental and conral groups, this sdy  comprehensively  examined  the
effectiveness of the proposed imtervention.

The urpency of this research = supported by theee main facoors, Tiest, the
phenomenon of low reading ktemcy levels among Indenmesian #wdenss nequines an
Inneryarive appecach o avercome.: Second, the incesasing accessibdling of wechnokpy 1n
Indonesian schowls has noe heen opamally ueilized 0 leemey learnng. Thind, the nesd
fir n learning model thar can beidge the digital divide while mproving stodens”
convinbonl litesacy skills i preparation for the Tiermey demands of the 210 cenniry
(Fanani & Kusmaharti, 2018

Thix research makes sign.i.l."l.-l;lnl: comirthiormsns besth |:'|1E|:hrEu'r_a|.h; amid Fﬂtl:il:.lu.':,',
Theceetically, it cxpamds the undemuanding of the incrcdon betwoen cociprocal
pedagogy and digital wechnelepy in the context of reding comprehenaion learning,
Pm-l:nr_i"._:,', ir E!lmd.l.l.l:l'.'!a &n |m]ﬂ|:m|:nmr.i.nr.| fl'.ﬂl.'DL"“"I.'H.'I-I. I:I'II:I.I L"IJI.IEH.I:':II\.I'H i i.l:LIFI: Iik
nicgraee digi.ru] mcdin 1o Ii.tem-::.' |.-|:|1rni|.'L;!5'l writhout 1:::\||.'|.'||:\|rr||:|.'|.i.-:i.r.|__|:'l the socal and
mcencapnitve aspeces chat wre the main ssrengths of reciprocal leaming, (Liu et al,
e [ .

The long-term impacts of this research mclude improving the quabcy of reading
comprehension leaming in Indonesian privmaey schools, developdng a susodonkle
mindel of cechnolegy incegration in lieeracy, and improving stadents” ceadiness o face
fumre digital liwerscy demnands. Furthermore, thi= rescarch haso the pocendal o
contibure b padonal effors o mprove Indooesia's ersey mokinges noincemadcnal
assessments such as PIRLS and PISA while preparing a peneradon capable of cridcal
ared analytical thinking in fcing the digital infermaton age.

Theosetical Framowork

Hecipracal teaching 5 an anstructioaal appessch developed by Pabinscar and
Brown [1984] as a strategy o amprove reading comprehension through structu red
dialog between teachers and students, This approach 15 basad on Vygotsky's theory af
social comarmuctvism which emphasizes thar lgamming cocurs through secial ineracton
and the impormat role of scaffolding in che bearning process. Vyroske's concepe of
Zong of Proxmal Development C2PDY 1= fundamental o reciprocal teaching, where
students can ackieve higher understanding wich help from more skilled tndividuals
before eventmldly heing able o do soindependencly [Vyveoesky, 1978)

The four main straregies in oociprocal ceaching vamely poecdiceng, eladfving,
questioning, and summansing are designed oo dmpeove reading comprehension
through 2 metacognitive approach  (Mafarja ec al, 20250 Flavells theorny of
m[‘[ﬂ.ﬂ'lgl'li.ﬁi:ln ﬂpliil’lh I:hl:" I'mrltﬂll'l'ﬂl.'ll't' 1:Ifi.T|.'ﬂiL"|'t1"i.l AN ARSIEEES ﬁl.'l.l.'l ﬂh’illr!,: OF] m!mi.ﬂ'l'
and rogpalate their owid cognitive  processes while resding Redprocal  teaching
systemancally Facilisates the development of metacopmitive skills by eaching smdents

s actively monior ther comprehenston and apply appropoate statceics when facing
difficulbes (Flavell, 1979
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In rthe context of the dignal age, the reciprocal waching model undengoes
adaptation o accommodate changes 0 ext chamcreriatics and the way students
interack with infosmanon (Palincsor, 200 3), The d:gim] liperey theory ptup-med hy Leu
e al, [2004) emphasizes thar reading in digital environments requires additonsl skills,
including the abality o revigate non-linear rexes, evaluare the refiabibiny of sources, and
integrate informaton  from muoldple media formacss, Modem recipoocal reaching
integrares these skills to prepare students for the complexicy of digieal texts,

Paivies (1900 dmal-celing eheory i also relesant in this fomeaork, which
explains thar informanen = processed throngh interconnecied. verbal and visial
puthways, Digital larning eoviconments thar presens text with visual suppart can
improve reading compeehersion, especially for primary schoal students whe are sall
developing decoding and comprehension skills, Reciprocal tcaching soategics can
utilize muoleimedis festures to reinfoece conceprual andesseanding and  support
different bearring stvles (Palinesar, 2013

The model developed by Snoe (D) Reading comprehension is ale ineegrased
AT II'II.‘ rhmmm:ﬂ I'ﬁﬂ'l".lr'l’l'l\. Wh:li.'I'L 1I:|I'."I'I|'.|:FIEF II'II-E'I! k.ﬂ". I'."II!I.'I'IEI.'I.rF I CI'II'I'IT!I'EhEI.'IFIEZII'I
the re-:n:h.-r 1h= LEXT, ;:.rl.d the :ll:u'l.rm.l nfré:ld.mg I 4 spﬁ:mr snciescubiam] coneeci. 1o
thi -.'|1|.'.1|."|| Iz, thi 1]‘|IINL"II'.TI‘GI1I:‘G of texts have 1’.‘|1.1.|'|;b|.'f.1 ¢-1H11|Hr.".tr|ﬂ'l. :ITI.I:LII.T‘II"IH
adaprive rc-m:hing approsches, Reciprocal teaching provides & flexible serucrure 1o
accommindate differens tpes of dgieal rexes while maintsining a focas on developing
deep eomprehension,

This reseanch is alo grounded in Sweller's (1988} cosgnitve load theory, which
explains the importence of designing instruction thae considers the limied capaciey of
working memory, Heciprocal teaching srraregics help manage cognitve load by
hreaking down the complex reading precess into miore manageable components and
providing incremeneal support appropriate w0 the developmeneal level of prirarey
schioal sfudens,

METHODS

Thiz srady used a guantitatve approach with o guasi-capenmental mcehod o
examine the effecdveness of digival media-assiseed reciprocal leaming strategics an the
]."l'!.il.l'ln!'_l'l tl'HII]'!lL'EI'I.EL'I.HI.ﬂﬂ !kl"d- ﬂf #.ﬂ:'ﬂ "I- I:‘l.i.l.'l.'ll:nﬂn Il'l.l:llil] 'II.'I.'II'JEI.'L“. TI'!I'.' ﬂ.uH-CI
experimentl method was chosen due w the |n1pt-r-q|bdlm Gf rutdoem assignmet in
the formal edecation context, Cresacll & Cregecll, I0018), The reacarch design used
WHE @ h-ﬂl'l.—E.lPIlﬂtEﬂI I:‘l‘..l.'l.l.'IEI'El] rl'l'lIJFP."\- [:"EFES'L'I- "|1|'I‘|‘]'I ]’.".'E-l'E'.I.T EIH'I. FI:HI.' TEET
measurertients, which allionws sesearchers b compans the resuls of inkerventons
hetween expermsenial and contnel proups without inoring the initia] conditions of the
research subjoces, (Creswell & Creswell, 2018)

‘Thix :..'h.l.r_:l:.' s oommducted dn lI'JI:I1.1EI:|I:u.1':|' schosaly b Clrehon, West _|.lv:.
Irdoaesin, The study partivipants congisaed of 502 prde ¥ 2ncdenm {ared 10-11 penss)
from 2ix elemeneey schossls o uiban Cirebon, Indoncia, divided inie an :.':.I.ltl'il:'nt:l'rul
proup =153 amd & comral group =140, The sampling wchnigue wsed was

IMETE | [rmanmad vl Btia s b Ik i Fadawaiinn, Vinl. 3 {12009 I
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purposive sampling with the folloonng cofena: (1 asalabilive of dipital infrastrocure
at school, (2 similer socoecoonomic  beckpoownd, amd 3 dmilar scademic
achigvement profile. To minimies biss, tiechers in both proups had  equivalent
qualifications and teaching experience (at lease 5 vears of experience).

The mneerventon was conducted cver ane semester (16 weeks) wirh theee
mieetings per week of 40 minures each. The experimental proup recerved diprtal medes-
assisted  recipeocal learning that inecgrared  ineractive e-books, ext visualizaton
applications, digntal discussion forums, and online eollaborabon platforms into four
main  reciprocal  leaming  seramcgics:  semmanzing,  apestioning,  clacfong and
precicting. Mesawhile, the contsol proup recedved conventonal leaming  usiong
lectures, diseussion, and prioe media os per the scandand curdcuham.

Reading  comprchension  abdity 0 elda swdy oclers 10 e reading
comprehension  @xonomy  developed by (Anderson, & Krathwohl, 20013 and
mpdified by Cakhil, Cain, & Elbro (2014) Which includes four dimensions: {1}
Liveral comprehiension, which is the ability eo identify explicit informaticn in the e
with tndicarnes: recignEeng r:'.|_1|.1:|r farrs, dermils, and SEdUenCe af evenes; :'“l'}
II'IFE'I'EI.'I.I‘I:IJ. I:I'hﬂ'lj'll'l":]'ﬂl.'l.ﬂ.ﬂl'l I|'..|'|II.'|'I (R I:I'II'." HI'.HI.'II.". (L8] L‘l'!ll'll:l.lllif rnnr.n II'I'I'I'!'JH.'II: 1I'Iﬁ!lI'I'I'I:II:II'|I.'I.
with mchieabo e d{'!LmilﬂlﬁH the main ldea, mg |k|.|'|p; inFerenees, and utlsp.mlr:h'u.'. ‘h!u:rll:u:'d
cause-effert relatonships; (33 BEvaluative comprehension, which i= the abiline o 1z
and criticize st content wirh indicarors: distnguishing faces and apinicons, assessing
the aecumcy of informaton, and identifiing the author's purpose and [
i'erL'tuncu_l;l:'l:il'.i.l.'t dflfﬂprL-hE:L‘i.‘il:hl:L. which 18 awdreness of one's I'J:'|:ir'|lr.ir|.;_r prroscess with
indicators: meniwong comprehension, identfying effectve straregics, and evaluatng
the suitshiliey of seeategies wich reading ohjeceives,

The main instrument wsed i dom collection wes the Test of Readng
Comprehension adapred from the PIRLS assesernen framewark and adjusted e the
Indonesinn contexe. The Test of Reading Comprehenmion consisrs of 30 rems thar
measure the four dimenswns of reading comprehension with proporions: el
comprehiension (10 items),  anferential (10 iterms), evaloative {5 iems), and
mctacagniive (3 tems), The mstamens has been vabidaed chrough experr juigmen:
[n=3) and pilat resong on B grade V sodens fronis schoal thar did nor parcicipate
in the study, with the result of seliabding analysis wing Cronbach's Alpha of 0BT
inclicating hq:_-ji intemal comsistency. In addidon, o measore stacdens” engmgmement in
digital learning, a Digiral Reading Engagement Scale wath 15 Likerr scale ioems was
wsedl, a5 well as a Seratejry Lmplemientation Observation Sheer to messure eachers”
adherence i the infervention pootocnl.

Prata analysds technigues meluded deseripeive and infereotial analysizs To tese the
miain hypothesis, Analysis of Covarience (ANCOVA) was used with pre-teftscoresas
¢m‘ﬂiﬂt! (] D.'h:l'!'!]']!'LrE I:|'.|E E'l!‘fl'."‘l:n'i'fl'ltlﬁ ﬂE che inrervention o Ed.FlEI'i.ﬂ'!.L'I.'I.THJ II'Ld. mn'rml
groups, Bffece siee wus caleulued wsing Cohen's d o deresming thEmagpitude of the
nterventran II.'I'II_'IHEL F1:II.'I.'I'II:'I'I'I1I'|I'|!'| m|.||r.i.]=||:~ II'."!:TEL'HII'II'L :I.I'Iil!l":i:‘"i- R I:r.|l.'|.|:I.1.Ll:|‘I'd BB
idencify the aspecrs of reading comprehension moseaffected by the inervention, while
repested measures AMNOVA wis used oo analvee changes in the apphbicatan of neding
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strtegics over time To conerol for potental bigs from cutside sanables, a subgroup
aralysiz based oar geader, pooe resding achievement, and sidents” digieal ligeracy level
was conducted, All smiisueal nnalyses were comducted with the help of SPRA versinn
280 sofrware with & significance Jevel of p < (L05,

RESULTS AND DISCUSSIOMN

Before the implementaeion of the ioterventon, the Test of Reading
Comprehension went through 4 comprehensive vabdanon procedure, Content validiey
was tested firough expert judgment involving five experts in language and reading
educaticn, Table 1 presenes the resuls of enntent validiey using Aiker's V fomls.

P e b e e e ke e PRy T S eyl =Friee— Pl ey et et

Aiken's ¥ Aiken's Y

DEmensions Ttem Range Mean Interpretation
Liceral Comprehension 110 NTEL 92 Ik H3 High walsliv
Interential Comprehiension 11-Xi IR TIRIARE i 58 High walidiy
Ewvalugrive Comprelension 21-25 .7 6-00 5Kk 44 Higdy waliliy
Metacomiioye 2-11 775D L3 High walickny
L.omiprehensinn
Chverall Instromen L-50 076005 k80 High valictiny

The seading comprehension rest demonairated steong content validity seross
dimensions, with Atken's ¥ coefficients ranging from (076 e (093, excecding the
minimum accepaable threshold of 070 (Alken, 1985 Helability analysis of the
instrumient wis conduceed through o pilor tese nvolving 81 grade V' sowdenes from
sghools that did not partcipace in the main stixdy, Table 2 prescaes the resulis of the
relishility analysis usng Crombach®s Alpha cocfficient.

Table 2 Resulis of Reliability Analvais of Reading Comprehension Test

________ Iil:rEl_:IiEfn'm liem  Cronbach Alpha (x) [ntr:rpl_'z_t_iﬁun
Liveral Comprebiension I iLH5 Crowoud rel iahiliey
Indetenml Cotprehension 1n ik H3 Crovond e mabiline
Hvaluarwe Comprehension 5 ik Sl Cond reliabilioe
Metavogmbyve Comprchenaon 5 i, 7 Redsabifity iz acecprabic
Crverall Instrumen K1 4 Cionnd el bl

Cronbach’s alpha cocfficients for all dmensiors exceeded 0070, imdicanng
accepiable to pood internal consistersy [Tabee, 2008, The inswuments ovenll
reliabilicy coefficent of 037 showed high internal  consistency, confirming the
reliabilicy. of the reading comprehension st 1o measune reading comprehension
armoayr rrade Vo studenes,

Dresoriptive Statistical Analysis

IMETE | [rmanmad vl Btia s b Ik i Fadawaiinn, Vinl. 3 {12009 I
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The compansen of pre-test and post-test scoms between the expernmental snd coneral
groups is preseniid m Tahde 3,

Table 3, Desenptive Statistica of Pre-teat and Posi-teat Scores

Group N Pre Pose- Mdean 98Y Confidenee Interval for
test teest Increase Increase
M a1 A | =13
Expenment 153 6241 B32 TE65 745 Ii24 |H,H'.-', 17051
Contrnl 149 6187 Bhs 652%Y §.12 0, [5.02, 7.7

Table 3 shows thae the experimentil grop had o sipnificantly higher mean
increase {1624 points) compared to the coatenl grolip (6,306 poines), Noo-overlapping
confilence intervals for the mean increase indicate a stassdeally sgmificant difference
in imrovement hetween the twis groups,

Inter-Giroup l!.'arm]:laml:it't Analysis

Analysis of covariance [ﬁhl’.‘u"-’.‘h} wias conducted b comipare pose-rese scores
berween groups by controlbing For paestest seores a5 o canirinee, The wssumptons for
ANCOW A were tested and met: oommal distribuion of residuals [Shapire-Wilk s, p
= .03}, homogeneity of vasances (Levene's test, F(1, 300 = La7, p= 0,173}, and
homegreneity of repression slopes (F{1, 298) = 231, p = DA

Table 4. ANCOVA Results for Inter-Group Compatisons on Post-test Scores

Saupee JE dly 41 P P Bpt
Pre-rese (lovarar) 42561,34 1 435104 #7535 <ALEHH k23
Grroup ST LU 1 40087 LE2 44 <[} HH k27
Forriw 1462243 gt it 4= 5
Total L EHAGR W) M2

Nare, K = Yo of Sgwares: dh = deprver’ of freoadvan; KB = Mean Sgware? g = puirtind st sonare,

The ANCOVA results showed a signiticant effect af the infrventon on reading
comprehension (1701, 2090 = 112,44, p < 001, np* = L27), The cffect size (Cohen's d
= 134 indicaeed a lanre proctical sgmificance of the intervention, exceeding Cahen's
bene hrmark of 0,80 for a lunge effect

Reading Comprebension Dimension Analysis

To assess the impact of the intenvention on the vanous dimensions of reading
comprehension, separate ANCON A's were conducted for each dimension wich pre-
e seoees as covariates. Tahle 5 presens che tesults.
Table 5. Compatison of Reading Comprehension Dimengions between Groups

£ 3 primanial Camrtrol F Cohen's
Dimensiom Eq:ﬁ.rmp Gy ey P dJ
Preicse Posrres Preicar Prames

Liceral hE23 BLdl H7 82 TEIA8 A2 =0fH]l B
luterenaial nl Jd THOL TR L AR AT HDT4 =1 fHT L2
Fvaluanive AHAS T 48 AT 08 A5 (0256 =ngin] 1A
Merncogmnove bl _ T2 a376 GBS TEBAS <O 13T
& AAEE: jowrnal of Madossh ibhdaipah Educabios Val. & (1] 200
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The inervenden had signibeanr positive effecs onall dimensions of reading
comprehension, with the lapest effect ohserved an metcopnitive comprehensinon id
= 137, followed by evaluadve comprehension [d = 132}, inferential comprehmsion
(d = 1.2%, and literal comprehension {d = K86}, This patrem sugpests thar digital-
assisted reciprocal learning is parocularly effectve tor improving higher-onder reading
comprehension skills.

Analvsis of Reading Strategy Implementation
A repested mensures analysis of varance was conducted o anale changes in
reading  stracgy  implementanon  over ome  as measured by o the  Stracegy
Implementton Cservadon Sheen Resuls showed & significant incecase in scraregy
ust in the expermental group (P45 = TRAS, p< LI, np® = 0L34).
Table &, Inyplemenatiesg of Reciprocal Siraepy in Experimental Group
Week Week Week Week F

Buraxcgy 1 5 W 6 (e P
Sumimrizing 41,2 ST L e 754 342 <=ngoua] n2e
(Juesooning 6.5 T Ga,7 Tax A5 «<hogH] DS
Cheifang A5 T 548 L. el Bad  =0gin a6
Prodictig ME A9 B4R TRS  TIA =0gn] 032
Ciwepall Inplemienration 351 510 Ghdi Thh THES  =0gH 03

Table & shows the progressive improvement in the implementation of the foar
reciprecal leaming stratcgies throughout the intervendon period. The clarifyving
strutery shoawed the jpmocest bmprovement (42,3 percentape podoes), followed by
predicing (387 percenwmge  podnes), sumnarizing (306 percensge poios, and
guEsioning (34,7 percentage poinel

SU]JETWFH i].l1l]]'5i.1- L] purﬁjmmd | L] 1.':\.'|'!lI.LH.'L' '“.'l'IEIJH.'I I'J.'II.' [MEECYEMELID |.'II.I.|J.
L] J.r:.Lﬂ."ﬂ' -u:l'l'r.':u I:HL"GI.'IJ. LEAR] I:il.'l'l.!'jl.'r.I 'priur “.I.I.Ijl.ﬂg _'|:|'|i|:l.'r:r.r.||:r|.l| .ﬂI.'IIJ. dl.;ulul Ji.li: r:u:_:,- ]I:'.I'_I
This analysis airved eo idenefy potensal differenees dn cutcomes among thess diseinct
groups.

Tabke 7. Subgmoup Analvsis of Fnervention Effects

El.l.:bgmu]:- n Pre Posi= Pussi=Lest F P :l;a:’
fust tust Correctod ®

Gender FLA51 = Lad 6,0
LIR

Male ™ atAT  TTAaZ RS

Female 8 R2IT R4z 1325

Imdeial llu-:lmg P 15h = 200010 00,14

Achievement 14234

L [=55) 47 RS54 TIes Ll |

Slexdivm {5627 Gl X450 TR TH26

High 1271} 44 Tish HIHZ 7542

Dhigrital Literncy Level Fi2 150 <o 0,00
=147
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Subgroup n  Pre Posi= Posst=test F P
fust st Currected®
Lo B LT TAAaH T
Sdedivim [ TREEE TaE
Higl L e | H2HG HE12

Dlseevaiang of the implemensuen of dignal media-sssired eciproeal leamng
stearepies in the experimental groap shewed gipnafieant peogree diouphoor die inessenon
p:'nru:l Uhsrrernons were comduched ar four dme pl:m'm:i_ﬁl:k i, week 8, week 12, and wek
T, using the Sraregy Tnplemenaion Olbseryvacion Sheer The following ae the main Didiogs
fromi the obscprationg,

__ Table8, Reciprocal [_-E___J.;"T_J lmphmmhﬂq.ﬁ?g_f# ___________
Strtegy Week 4 Week 8 Week vl
Susrmiarisage 2h T 34 ik 0 ) 45 t 4 38,27 =, 001
Clucstoning 2.0 ks 3.2 EikT 3.7 LikaG 4,1 Lika 42,15 RN
Cln:lﬁ_.']m 24+ 0kT B L 1 6 ih TS 42 T4 45,43 =1y
!-'n:dicnng 21 X kb 2B iR da kb ALk kiS5 44,21 <]
Total Soore 2 =0T 31 =00 3.7 *1k5 42 + (4 43,72 <11 1011

Topes: Sovres are om 8 scale of 15 {1=Yery Penr, 2= [elzcient, 3=5ufficieny, 4=0ood, 5= Bxocllemty A
p-vakie off <IU05 inchrans a sipnificam difference,

The resuls of repeated measures ANOVA analvss  showed  seeodficant
improvement in the application of all reciprocal bearning sceaegies from week 4w
week 16, The predicring steaegy showed the most substantal improvement (F=49,26,
ety dfesllorweed by clonfuing (F=45.83, p<0L001}, queseoning [F=4215, p=<0.001),
and summarizing (F=38.27, p<L001},

Oibscevations also wevealed positve IJE'\-{"JIZI]:I:I:R'."I.‘I.Iﬁ in group dynamics and digial
interdctons. At the h.:-pnmng aof the intervenden, interactinns hnh.ﬂ:m srudentz in the
-:.:Ilguznl collabomnoon Phtﬂ'hm'. rended s b liemdred and dorminared 'hl. n few srudenes.
A time progrressed, pardcipaton became e evenly diserdbuted with meore students
actively involved 10 online discussicns and collaboration. By week 16, maost proups
demonsrrted the abiboy o disrbwe mles summanzer, questoner, clanfer,
predicene} effectively, snd rle rotrinn sassmooth. Communication within the digial
collabairation pladfiorm hecame more strocmared and msk-focused and showed higher
levels af meracogniive refleconn,

Cihservations also reconded significant peogrress in techerd sdapadon o the
intepration of dirital eechoology i medprocal leaming, At the begmning. of the
interventon, teachers tended o expenence difficulies n mamagng the technical
aspects of the digieal pldforms wsed and often spent spnificint dme addressing
techoical  Gaswes. By the middle of the interventiom, teachees showed  increased
confidence in using vanoos digital placforms and started o develop effectve strareples
tr inegrate technology in learning without compromising pedagropical aspects. By
week 16, teachers demanserate the shiliey g fedbly pwitch beeaeen different digrtal
platforms as per learning needs, provide appropnate scattolding for technokogy use,

10 AAEE: jowrnal of Madossh ibhdaipah Educabios Val. & (1] 200
el 200 | TMIE | pISsh: 080 DA, ¢-55N 25F- 179
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and facihitare memcogniove discussicns on how technelegy can suppert students”
rexding stratepies,

Discussion

The findings of this study provide soong evidence of the effecoveness of
digital-assisted reciprocal leasniong ;.u-ju:gh.g in improving clementary school studerns”
reading comprehension, The symiticant increase in the experimental group’s reading
comprehension scores (8 = TEA5, 310 = 7.45) compared 1o the conrel grooap (M =
GE23 B = 812 with a lape effect aiee [Cohen'y d = 134 emphasices the sroag
impact of this inegraed approach,

Effectiveness on Muldple Dimensions of Comprehension

An imporane fociogg i chis ostdy owas the differendal dopact of the
iterventoen on al four dimensions of eading  compeehension.  Although the
averventon resuled in sgprmificant amprovernens inoall dimensions, che Ligrest effects
were. obeerved on metmeopnitve compeehension (d = L aod  evaluacve
comprehension (d = 132} followed by inferential mrnpn:hmaum [ = 129 and
literal comprehension (d = (B8, This parternis in line with che thecredcal framewark
iw&-!]ﬂg r|'m|: I.'IEIEIE!lI'HII:'.'Il JE!I.I'I'.Hq_| ‘IFIL'CI.E.I:"EI.h, II.'I.'IPI'III-'I.L".F h].g.l'ﬂl’-ﬂl’dﬂ' .I'ﬂn"ll.l.'lg FL.IJ.I:"-
[Spliter et al, 2000, Wenren ot al, 2024% and extends these findings by showing chat
digital enhancement further amplifies this effece

']-I'II:‘: SITI'II.'I.FE'I' :iI'I'IEﬂI:I.' Ill'- II'II." lnmn‘enri.nn nn highcr-nn:ler I'IE'!I!"TIE ‘I'-kl".ﬁ Can I'IE'
attributed o the 1'|.'r.:l|_'|nr|.'u| learmmg desism, which encoumges stodems oo actively
engnge with  ehe  rext  tchmough  qoestionicg,  caeifving,  and  prediceing
strategiesArifinnisva & Asnawt, X024 Mafaga ec al, 20235 The addition of digital
tods seems o have enhanced this process by providing multimodal enggrement
uppl.:-rtuh.i.hu:i tlat siipport the rJ.l.-'l.'L'l.upn!u.'nl: af L‘L'H;La_‘nelpii.ljvu INATTTRERE dJn.l:l:Lr'
reading, (Kannisnen et al, 2021}, Interactive c-books with annotation capabaities,
digital mind mapping tools, and collaberanve plarforms are bkely to cocate mulople
entry points For seudents o peactice higher-osder thinking skills swhile processing texes,
{Lew e al., 2015).

Progressive Development of Strategy Implementation

A longirodinal analysis of straregy implementaon showed a clear developmental
trajectary throughout the interventon [fignod, Initally, stsdents had difficuley with all
b stratepies, particubacly predicnon (M= 21, 5310 = 0.7 and questoning (M = 235,
31} = 0B However, by the end of the interventdan, soudenes showed subsearial
improvernent it all swaregics, with clrification showing partcularhy . scrorg @rowth
{foom M = 2.4, D=7 M =42 sl =04,

This - progressve  developmnuent  ootleces the  grdm]  memalizaion  of
MeAciEnitive serategics, consisent with Vigorsky (1978} The concept of the zone of
proximal development and the gradual mansfer of responsbilicy. from wacher o
student. Chaalitetive obaervapons  supporr this  mierpeemoon,  documenong che
evolution fram simple smategy appbcaton (g, highligheing words) to sophisticasd
integration of various digital weels and mose comples copnitive processing (g,

IMETE | [rmanmad vl Btia s b Ik i Fadawaiinn, Vinl. 3 {12009 I
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creatng  swuctured  summanes  tneeprnng  colorcoded  ghlighnng and  digiel
annatation).

The progrmessive improvement it stotepy implementation also supgeests thi
digitally-assisted reciprocal leaming is noe simply & remporary intervention bur a
sustainable approach thar leads e the use of increasingly sophesticated strategics over
time. This fodivg addresses comcerms absout the sistimabdlity of digital interven oo
raised by previous rescarchers, (Gebremeskel eval, 20024; jafarian & kramer, 2023),

Differential Effects on Student Subgroups

Subproup analysis provided bmportane sdehes ioeo che diffeseneial effeces of the
intervention. The absence of sgnificat pender differences (F(1,151) = 2348, p =
0140, mp? = (Y suappests dhar digially-assismod secipoecal Toarning |'-n.nu'r:h el
benedfits for bows and gels, i conwast w0 some previous studies showing gender
disparities in I.:Il.l_..lLd]. learning envirvnments, {Raboni & Scvilla-Pavian, 2024, Wei o al,
20023,

I .?'ajlihl.'ﬂ ‘I-'I:I'i.L.I.I'IF R EI'I.E l!'L'I:FEl'.'I\EI'IDI:IJ I'."H’E'EIIS I:I".' J.I'II.'DEI. J'Eﬂle'Lj_r' ifHE\'EmEL'I.I: ﬁﬂd.
di.gi.'r.-n] H'b-ura-::.' level, The intervention showed the BEITILEEE] benefic for readers with
Towe indtial ackievement [eormected post-test M = 8021, follosed by avemge readers
(M = TH28) and high-achicving resders (M = 7542, with substantial effect sizes (np®
= (L16}. This parrern suggeses thar digralb-sssiered reciprecal learning can be an
effective :|.|'|'|'l|1nl.'|'| o marrowing the achieverment Flla consistent with findingy from
ancther study of seaffolded comprehension insenscnan, (Reateboch el 200150

Simibarly, 2 significant interaction benween intervencon snd digieal lteracy bevel
[p* = 011 indicared that while seuclents with inteemediate and high digital likeescy
benefite] substannally from the dnmeevennon, those with bow digital Heeacy shooased
more modest improvements, This finding underscores the mportance of addressing

digital brepacy s a prerequesite for maximizing the benefics of wechnoleey-assisted
rescding: inteeventions. (Crath ee al, 2025, Wesler oe al, N2

Pedagogical Integration of Technology

Ohservational duex provided valushle insights int how techoology inegration
evolved throwshour the intervenoon. Imozly, both teachers and ssdents vsed: digieal
toals in o Hmited and someomes superficial manner. However, by the end of the
interventon, there was evidence of sophistesed inteprabon where wechnalogy Served
a8 a copnitive piwsl racher than '%i.rhpll. a IJILli.'-'LT'. miccharvam, This evolution & in boe
with the SAMR (Substinition, .&upr.-:nmun:-rr.. dodification, Redefinirion) miosdel
propased by Puentechun. Sanms e al, [2009), showt it A progression from rechoology
a5 a direct substdioe for traditional mechods to iechnobogy as an enabler of previously
uninsaginable leaming scivides

The wacher develupmiznt trajectony i coocal, evalving from echnical problem-
salving oo atrategie mregraoon of digiml oools o enhance pedagogical gouls. This
st that successful implemenmton of digeally assisted  ceciprocal  learning

12 AAEE: jowrnal of Madossh ibhdaipah Educabios Val. & (1] 200
el 200 | TMIE | pISsh: 080 DA, ¢-55N 25F- 179
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requires ongoing professional development that focuses nor enly on technical skills
hue alzis on pedagogical mmtepration Mdishea & Koehler, 2006)

These Anclings extend the exdsting theoretical framework in several important
ways. [irst, they provide an exiension of Palincsar and Brown's (1954) onginal
rcriprn-cal learming model by showing bow digical micls can enhance cach of the four
strategrics. Digiral highlighting and annottion woobs appear g enbunee summanzation,
onbing  discussion  forums  facthrare  questions, mubimedia  resources  support
clarficadon, and ineeractive teanires enable morne sophisticated predicrions,

Secomd, the results eomtribute w the growing understmding of new literacies in
the digital age. Schilneminn of al, (2013, showing how maditenal comprehension
strategics can be adapted and enhanced for digicl conests. Significant mprovements
acriss all dimenskons of comprebension. suppest thae digially aslsted oeclprocal
lemmmp can serve usou bexdpe berween tradiconad liveracy pracoces aod the new
Titeracies required in digicil eavironmengs (Spdiner e al,, 20095,

Fmdly,  the  Andings  suppore the  soooculmral  perspective on beracy
development.  Yypooky (1976) By highlighdng  bow  digeal  weols  facilioce
collaborative meaning-moking and the secial construcion of knowledge thiowsh
shared snnotaion, ooline discosdon, snd collaborasve predicdon (Michalas et al,
.'!l]!'l.:l. The r].evdl:a]:-mtnl: 11Fgrrru'p -:|}'r|u.1:|1:i|:1: ohscoved rJ':n:u__g;hllur the inrervenoon
period dlustrares how wechnology can enhunce the social  dimensions of resding
comprehension development. (Song ee al,, X253

[l.-ﬁp'il:e the bt f'ln|:|'ing1_ severs] hmitatinne need to he eoneidersd. Fimse,
althoogh the interventon duration (16 weeks) (2 longer than mane similar stodics, the
losngr-termm sustainability of effécts remaing uncertain. Secondd, the seudy was condaered
in a relatively well-resourced educarional consext, which may limic generabizbilicy o
less pesoureed settngs. Thisd, althoopd the analvses necoune Foe baseline digil Heessey
levels, I:J'L-a-.':.' dn ot Eu]]!.' u:.:pl-::m.' [STEAT lebuiﬂl.' HAT R S af rl'i[;.ilal “I:L'tu:!.' i benict with
specific reciprocal leaming srategics,

Future. reseanch should address these mitanons theeugh lonomoadinal desdgns
thae wack the smednabdity of effects, implementation sucdies in diverse educational
contexrs, and more derailed :rﬁl'l.:-::: of the interactions between specific digiral
competencies and specific comp rehension serategies. Addicienally, comparative studies
thae exsdyine -_TLFE:an appronche: 10 wechnology inepriton in reciprocal learning
would help identity the mosz effective combinations of pedagogical and rechnologeal
elements,

COMNCLUSRION

In conclusion, this study provides arong evidenoe thar digitally aseiseed
recipriscal Eaming 5 3 promismoge approach to developing reuling eomprehension in
ehemenbity school students, especially for bigher-order comprehension skills, The
finelings suggest thar such an approach may e invaluable in tacowiog the
achievement gap, provided sufficient atenoon = paid 1o developing foundadonal
digital lizeracy skills, As educoon systems ncremsangly poonoze digal compecencies
alvnpgside teadivonal  Hteracics, meoeeated  approaches such as digieally  aseissed
reciprocal leaming soffer o productve pach foreard,
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