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Word of editor-in-chief
Dear colleagues,

It is our great pleasure and honour to invite you to be our associates — authors and reviewers
of scientific and research papers in the Teaching Innovations periodical, issued by the University
of Belgrade, Teacher Education Faculty. The fact that our periodical has been published more than
thirty years, its current rating (categorised as M52 in the list of scientific publications of the Ministry
of Education, Science and Technological Development of the Republic of Serbia) and the intention of
the editorial board to further improve its rating through the quality of papers show that the periodical
Teaching Innovations has a long tradition based on the qualities of continuity and actuality, and a potential
to continue developing.

The Teaching Innovations periodical publishes systematic and original research papers related
to sciences and scientific disciplines dealing with the teaching process at all levels of pedagogical and
educational work (from pre-school pedagogical work to life-long learning) with the aim of its improvement
and modernisation.

General information about the Periodical with the Instructions for the authors and standards for
paper preparation are placed on official website (www.inovacijeunastavi.rs).

Please note that the Periodical is available in the electronic form (at the site of the Teacher Education
Faculty in Belgrade) starting from issue No. 1/2014.

Looking forward to successful cooperation,
Sincerely Yours,

Vera Z. Radovi¢, PhD,

Editor-in-chief



MNuoBanuje
y HacTaBu
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Peu ypegnuxa

IlomrroBane KOJIETMHNIIE, ITIOIITOBAHE KOJIETE,

YacT HaM je 1 3a/10BO/BCTBO a Bac mo3oBemo fja GyzieTe HAIIV CapaHUIN — ay TOPY ¥ peljeH3eH-
TV HAyYHMX U CTPYYHVX pafioBa y Yaconmcy JHosayuje y HAciliasu, KOju u3aaje YIuTe/bckn Gakynrer
Yamsepsurera y beorpany. Unmenuna fia je off OCHMBamba 4acoIyca IPOTEKIO BUIIE Off TPUAECET ro-
JIMHA, BETOB CafIAllIBY PEjTYHT (Ha IMCTHY je HayYHUX Ty O/Kanyja MyHICTapcTBa IpOCBeTe, HayKe I
TeXHO/IOIKOT pasBoja PCy xareropuju M52) n HacTojame ypehusaukor on6opa ja KBaIMTETOM pajjoBa
Taj PEjTUHT IONTHE YKa3yjy Ha TO fa 9aconuc JHosayuje y Hacitiaéy Ma yTy TpaguLyjy, fa Cy KOH-
TUHYWUTET ¥ aKTYETHOCT IerOBY KBA/IMTETH, A CBAKAKO II0Ka3Yyje KaKO OH IOCeMyje MOTeHIUjasl la U Y
OynyhHocTu Hanpenyje.

Y Unosayujama o6jaBbyjeMo IperiefHe M OPUTMHAIHE ICTPAXMBaYKe pajioBe 13 HayKa U Hayd-
HMX AMCLUIUIVHA KOje TPeTpajy HaCTaBHM IpolleC Ha CBMM HMBOMMA BacIMTama 1 o6pasoBama (of
IPEJILIKOJICKOT BaCINTamba J0 LeN0KIBOTHOT 00pa3oBama) y IV/by HberoBor yHanpebhemwa n MoepHn-
3anuje.

Ommre nHpOpMAaIMje 0 YacOMMCy ca Yy TCTBOM 3a ayTope M CTaHAApAMMA 33 IPUIIPEMY paja
HajIase ce Ha cajTy 4acommuca (www.inovacijeunastavi.rs).

Oo6asemTaBamo Bac 1a je op 6poja 1/2014 yacomyic JOCTYIaH U y eIeKTPOHCKOj popmu (Ha cajTy
Yunremsckor dakynrera y beorpany).

Ca BepoM Y YCIIeLIHY capafmy,
Cpravas nosapas,
np Bepa K. Pagosnh

I7IaBHI 11 OATOBOPHIN YPEIHMK
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Nevena Budevac, PhD, Guest Editor
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Word of guest editors

The relevance of the topic of this special issue emerges from the fact that from the very beginning
of our lives we are part of a social world, thus our overall development and education are situated in a
complex network of social relations with people around us and unfold through social interaction with
them. Having that in mind, it is not surprising that the field of research of learning and development
through social interaction is very rich and miscellaneous. This variety is visible from the perspective of
methodological approaches taken by the scholars (qualitative, quantitative or mixed), differences in the
types of studied interaction (peer interaction vs. adult-child interaction; symmetrical vs. asymmetrical
interaction), focus on different roles within interaction (e.g. parent-child interaction; teacher-student
interaction), interest in different aspects of interaction (such as emotional, motivational, cognitive) or
what develops within it (e.g. different skills, competencies, knowledge) etc. Based on the analysis of dif-
ferent kinds of research this field Baucal, Arcidiacono and Budevac (2011)" identified two perspectives in
studying the social interaction and its role in learning and development — exploratory and analytical per-
spectives. Within the first, exploratory perspective, the social interaction is not an object of study per se,
but it is rather studied in order to explain something that is outside of interaction (e.g. learning of some
knowledge within school, development of competencies, self related characteristics, etc.). For example,
when one studies the effect of symmetrical peer interaction on development of new cognitive competen-
cies, the focus of such study is on development of new competencies and the social interaction, which
has a status of an independent variable. Therefore, the key question in this kind of approach is what is
the impact of social interaction on learning and development of some individual characteristics. Within
the second, analytical perspective, the social interaction is the main object of research interest and it is
analyzed in details in order to describe its diverse patterns and dynamics. The analytical perspective is
based on the assumption that different individual characteristics (such as thinking, emotions, competen-
cies, abilities, attitudes, etc.) are relational and situational/contextual by its very “nature”. These traditions
of research assume that the study of conversation and interaction between human beings is the main re-
source for the understanding of the way how different processes (cognitive, emotional, linguistic, social,
etc.) are linked within social interaction and create certain kinds of dynamics and trajectories.

1 Baucal, A., Arcidiacono, E, & Budevac, N. (2011). Reflecting on different views of social interaction: Explanatory and analytic
perspectives. In A. Baucal, F. Arcidiacono & N. Budevac (Eds.), Studying interaction in different contexts: A qualitative view (pp.
233-251). Belgrade: Institute of Psychology.
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The goal of this special issue is to present the variety among studies dealing with learning and
development through social interaction in terms of conceptual framework, methodologies, object of
interaction, context and participants, but all situated within educational context.

The issue is starting with four papers dealing with learning and skills development related to dif-
ferent subjects in elementary school - mathematics (Buchs et al.; Anié & Pavlovi¢ Babic), science (Tartas)
and reading (Budevac ¢ Baucal). These papers use a variety of methodological approaches - quantitative,
qualitative and mixed. Also, the difference in the focus of these contributions creates the opportunity for
the reader to get an insight into the complexity of learning and development of knowledge, skills and
competencies through interaction with different tasks and partners as well as by using different tools, to
see how different aspects of interaction are interwoven, but also to see what this kind of studies can pro-
vide in terms of better understanding of the difficulties which students are facing when learning specific
subject contents or appropriate certain skills relevant for learning.

Consequently, the next three contributions present and discuss designs of educational settings
through which we can scaffold students learning and development and offer the perspective of involved
partners — teachers and parents. Hence, the papers focus on language acquisition in an inclusive educa-
tional setting (Padiglia & Arcidiacono), inquiry based mathematics learning (Radisic¢ & Josic) and the de-
velopment of creativity (Kohler, Boissonnade & Giglio). These papers provide two relevant findings. Fir-
stly, they demonstrate how specific teaching/learning designs structure and organize learning activities
of students by providing opportunities for them to develop some important knowledge and competen-
cies, and secondly, what kind of challenges teachers might be faced with in appropriating and applying a
new teaching/learning design in their everyday professional practices.

The next two papers (Bova; Muller Mirza) contribute to this special issue by introducing the topic
of learning through argumentative discussions in the context of higher education. The authors of these
papers remind us on the huge educational potential of argumentative discussions and the way university
teachers can use it in order to promote learning of their students. Although focused on the same aspect
of learning through the joint work, papers make complementary contributions, taking different meth-
odological approaches.

Finally, the issue is closed by two papers that consider other relevant aspects of this topic — emo-
tional relation between teacher and student as a factor of children learning, as well as attitude toward ed-
ucation and school (Krstic), and social interaction as a setting of dynamic assessment of children’s abili-
ties (Nedi¢, Josi¢ & Baucal). Although not primarily focused on learning, these two papers highlight two
relevant issues from the perspective of successful learning. One is emotional aspect of teacher-student
relation, wherein the author takes the theoretical framework that is very well known in psychology, but
not usually considered in the studies of teacher-student relations - attachment theory framework, which
additionally increases the value of this contribution. The other perspective starts from a well-known
framework - dynamic assessment of children’ abilities, but with the focus on one especially vulnerable
group of children, namely the children from drop-in centre - and makes the study unique in the Serbian
setting.

We believe that this special issue demonstrates the diversity of approaches and methods with-
in the field of learning through social interactions. In our view, it opens the floor for a broad reflection
about key open issues, as well as advantages and shortcoming of different methodological approaches.
Our main idea is to offer a possibility to open a dialogue with researchers, teachers’ trainers, profession-




als involved in the field of education and, of course, teachers that are daily involved in teaching/learning
processes from a specific perspective. In fact, they are actors and observers at the same time. Our effort
in proposing this special issue is to involve all of them in the analytical processes that the different con-
tributions sustain, in order to cross boundaries between school systems, actors and educational institu-
tions providing guidelines for curricula and teachers’ training.

Nevena Budevac
Francesco Arcidiacono
Aleksandar Baucal
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Yeogna peu iocinyjyhux ypegnuxa

PesreBaHTHOCT TeMe OBOT cIlenyjajHOT 6poja MpOM3/Iasy U3 YNIbEHNUIle a CMO Off CaMOT IOYeT-
Ka CBOT >KMBOTA JIe0 COLMjaTHOT CBETa, yC/Ief, Yera Cy Halll I[eJIOKYIIaH pa3Boj 1 00pa3oBatbe YPOmeHN
Y CIOXKeHY MPeXy COLIMja/IHUX OffHOCA Ca /bY[MMa OKO Hac U OfBMjajy ce KPO3 MHTEPAKIUjy ca BbUMA.
VMmajyhu To Ha ymy, Huje HEOOMYHO LITO je 0O/IACT MCTPaXKVMBakba yuela M pa3Boja KpO3 COLMjaIHY
MHTEpPaKLMjy BeoMa borara 1 pasHOBpCHaA. Ta pasHOBPCHOCT je BUJ/bUBA Ca CTAHOBUILITA METOJO/IOMI-
KUX IPUCTYNA (KBaIUTATVBHM, KBAaHTUTATVBHI W1V KOMOVHOBAHM), Pa3IMIUTIX TUIIOBA MHTEPaKIyje
KOju ce Ipoy4aBajy (BpIImbadka MHTepaKIVja WM MHTepaKiuja usMeby geteTa 1 ofpacior; cMMeTpud-
Ha WIM acMeTPUYHA MHTEPaKIMja), YCMEPEHOCTH Ha pasM4yTe yJIore YYeCHUKA y MHTepakuuju (Ha
npuMep, NHTepakuyja usMeby popnrerba u felie Wi nsMeby HacTaBHUKA M yYEHUKA), MHTEpeCOBamba
3a pa3MMuuTe acleKkTe MHTepakuyje (IOIMyT eMOIMOHATHOT, MOTUBALMOHOT, KOTHUTYBHOT) VI TOTa
IITa Ce KPO3 Y pasBuja (Ha mpuMep, pa3IMuuTe BeLUITNHe, KOMIIeTeHIje, 3Hama). Ha ocHOBY aHamm-
3e ICTpaXuBama 13 oBe obmacTy, baynan, Apunanjakono u bybesan (2011)"' npentndukosanu cy gsa
IpPUCTYIIAa IPOy4YaBakby COLMja/IHe MHTEPAKIUje U IbeHe YIOTe Y YIely U pa3Bojy — eKCiniopaitlopHy u
ananuitiuuxy. Y OKBUPY IpBe, eKCIVIOPATOpPHe MEePCIeKTUBe, COLMjaTHa MHTepaKIuja Hije 06jeKaT uc-
Tpa)kMBama cama 110 cebu, Beh ce mpoydaBa kako 611 ce 06jacHIIO HEIITO M3BaH MHTepaKuuje (Ha mpu-
Mep, yCBajame LIKO/ICKOT 3Hamba, Pa3Boj KOMIIETEHINja, 0COOMHEe MTMYHOCTN). TaKo, peryMo, MoXeMo
npoydaBaTy eeKTe CMMeTpUYHe BPIIbadyke NHTEePaKIMje Ha pa3Boj KOTHUTMBHMX KoMIeTeHIuja. Po-
KYC TaKBOT MICTPa)K/Bama je Ha Pa3BOjy HOBMX KOMIIETEHI[Nja, a COL[Mja/lHa NHTepaKIMja MMa CTaTyC
He3aBuCHe Bapujabie. [Ipema ToMe, K/by4HO MUTalbe Y OKBUPY OBOT NPKUCTYIIA jecTe — Ha KOju HauMH
colyjajiHa MHTePAKIMja YTHYe Ha YUehe I Pa3Boj HeKUX MHAMBUAYATHIX KapAKTePUCTUKA. Y OKBUPY
IpyTe, aHAIUTUYKe IePCIeKTIBE, COL[Mja/THa NHTepaKIMja je I/IaBHM 00jeKT MHTepecoBama NCTPAXKI-
Bava U aHaJM3Mpa ce I0 JleTaba KaKo OU ce OMICaIy beH) Pa3INauTi 00paciiy 1 IMHaMuKa. AHamu-
TUYKA [IePCHeKTVBA Ce 3aCHNMBA Ha IIPETIOCTABLM [ja CY pa3IndnTe NHAMBUYaTHe KapaKTepPUCTIKe
(mormyT MuII/bEHA, EMOIVja, KOMIIETEHIINja, CIIOCOOHOCTY, CTABOBA U JIp.) Pe/TallliOHe U KOHTEKCTyaIn-
30BaHe. VICTpaXuBauKy MPUCTYIN y OKBUPY OBe IIepCHeKTUBe, JaKe, clefie IPETIIOCTaBKYy fia je Ipo-
y4yaBame KOHBep3alje ¥ MHTepaKiuje 1u3Mehy /byan ITaBHU U3BOP pasyMeBama KaKo Cy pasInuuTy
nporecy (KOTHUTVBHM, eMOLIVOHATHY, TMHTBUCTIYKY, COIVMjA/THU 1 JIp.) IOBE3aHNU YHYTap COLMjaIHe
UHTepaKuyje 1 ofpehyjy meHy AMHAMIUKY.
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Ineja koja cToju y OCHOBY OBOT CHeIMjaTHOT 6poja je fa ce IIpMKaske pa3HOBPCHOCT CTY/Mja Koje
IPOY4YaBajy yueme U pa3Boj Kpo3 COLMjaIHy MHTEPAKIU]y ¢ 063MPOM Ha IJIXOB T€OPUjCKI OKBMP, Me-
TOJOJIOTHjY, IIM/b MHTepaKIuje, yIeCHNKe y MHTepakuuju, 6yayhu fa cy cee cMemreHe y 06pa3oBHI
KOHTEKCT.

[IpBayetupupasayoBoMOpojybaBe ce OBIalaBambeM 3HAbIMA V3 Pa3ININTYX OCHOBHOIIKOICKIX
IpefMeTa MM Pa3BojeM BEeUITUHA Off 3Havaja 3a yueme THUX IpefMeTa. Y NUTamy ¢y MateMaTnka (bykc
u capapuuiy; Anuh n IlaBnosuh ba6buh), mpuponne nayke (Tapra) u untame (byhesan u Bayman).
OBa ucTpaxuBama ce Pas3auKyjy npema KopuinrheHOj MeTORONOTHjU, IPU YeMy CY 3acTyI/beHe U
KBAaHTUTATVBHA ) KBAJIUTAaTMBHA U KOMOMHOBaHa MeTomonoruja. Takobe, pasmmka y ¢okycy oBux
pagoBa omoryhaBa uMTaoly fia CTEKHe YBUJ Y CIOKEHOCT ydera U pasBoja KpPo3 3ajelHNYKM paj Ha
PasIMUUTUM 33JJallIMa, [ja YOuUM KAaKO Cy PasIM4MTU aCIeKTV MHTepaKluje UCIpeIIeTaHy, Kao 1 fia
carjiefia Kako HaM OBaKBa MCTPaVBalba MOTYy IoMohy a pasymMeMoO ca KakBMM ce cBe Telmkohama
CyouaBajy yueHMIM Kaja Tpeba a ycBoje onpeheHo 3Habe MM BEIITHHE Off 3Hayaja 3a yuere.

bpojceHacraspa caTpy pafia Koja IpuKasyjy U IPEUCIINTY]jy KOHLeNIMje pasINnIUTUX 00pa3oBHUX
CUTYallMja KpO3 KOje MOXKeMO Jia IIOfIp>KaBaMo Y4erbe M Pa3Boj yUYeHMKa U Y3 TO IIPY>Kajy YBUJ, y TO KaKO
Taj IIpollec U3Iefla U3 NepCIeKTUBE YK/by4eHMX aKTepa — HaCTaBHUKA U pofiuTesba. KoHKpeTHO, pafoBu
ce 6aBe y4yemeM je3NKa y BUIIeje3aTHOM 06pa3oBHOM KOHTeKCTY (ITagmba m ApunujakoHo), yuemeM
MaTeMaTMKe KpO3 UCTpaXUBadKy pajy HacTaBu (Pagumuh u Jomnh) n passojem kpearnsuoctu (Konep,
Boaconap n Hupo). Kpos oBe pasoBe nctakHyTa Cy iBa BakHa Hanasa. Ha mpBoM MecTy, OHM 1TOKa3yjy
Kako crienudryHa KOHIeNIMja 06pa3oBHe CUTYalyje CTPYKTypHIIIe Vi OpTaHu3yje aKTMBHOCTY y4erha
Kpo3 Koje oMoryhaBa y4eHMIIMa Jia pa3Bujy BakKHa 3Hama 11 KoMIeTeHIyje. Takohe, oBu pagoBn Ham
roBOpe O 13a30BMMa Ca KOjuIMa Ce HACTaBHUIIM MOTY CYOUYMTH IPVIMKOM Kpenpamba OBIX 00pa3oBHUX
CHTYyaIyja y CBAKOJJHEBHOj 0Opa30BHOj IPAKCHL.

Crnepeha pgBa paga (boBa; Munep Mupsa) olprHOCe OBOM CIieliyjaTHOM 6pojy Kpo3 yBobheme
TeMe y4yemwa KpOo3 apryMeHTAaTVBHM JMjaIor Y KOHTEKCTY BUCOKOT oOpasoBama. AyTopu oBa /jBa paja
Hac nozicehajy Ha 06pa3soBHM NOTeHIMja/I ApIyMEHTATVBHOT JiUjajiora ¥ Ha TO KaKo Ipodecopu Mory
KOPUCTUTY OBaj BUJ pajia Kako OU MOACTAK/IN yuere CBOjUX CTyAeHaTta. VMako cy ¢pokycupanu Ha uctu
acIleKT yYema Kpo3 3ajefHUYKU pafl, OBU pafioB/M KOMIIJIEMEHTApPHO JOIPMHOCE OBOM CII€LIMjaTHOM
Opojy, jep KOpuCTe pasIn4nTe MeTOHOJIOIIKE IPUCTYIIE.

Ha xpajy, uspame ce 3aBpluaBa pajoByMa Koju ce 6aBe IPYTMM Ba)XKHUM acleKTMa TeMe OBOT
Opoja — eMOILMOHA/THIM aCIIeKTOM OIHOCA YYeHVK-HACTaBHMK Kao (aKTOPOM y4uera 1 OFHOCA YIeHMKA
npema mkom (Kpcrtmh) m coumjasHOM MHTepakuMjoM Kao CPeAMHOM 3a JUHAMUYKO TeCTUparbe
meunjux crnocobnoctn (Hepuh, Joumth n Baynanm). VMako Hucy npumapHO QOKycMpaHU Ha ydeme,
OBa JIBa pajia OCBET/baBajy IBa BEOMa pe/IeBaHTHA aCIEeKTa YCIIEIIHOT y4Yema. JeaH je eMOLOHAHI
acIIeKT OIHOCA YYeHMK—HACTaBHUK, IIpY YeMy ayTop Kpehe off Teopujckor okBupa Koju je Beoma fo6po
MIO3HAT y IICUXOJIOTUjI, aln Hajuemhe HMje ITOBe3aH ca MCTpaKMBambIIMa OfHOCA n3Mely HacTaBHMKa
U y4eHMKa (Teopuja apeKTMBHOT Be3NBama), ITO KofaTtHo yBehasa gonpuHoc oBor paga. Jpyru pap
takobe kpehe oz f06po MO3HATOT TEOPMjCKOT OKBUPA (AMHAMMUYIKOT TECTUPAba AeIMjUX CIOCOOHOCT)
1 (poKycHpa ce Ha jefIHy TI0CeOHO OCeT/BUBY IPYIy Aelie — Aeny 13 CBpaTHINTa, IITO OBO ICTPAKUBAbe
4yHY jefuHcTBeHUM Y Cpoujn.

Bepyjemo ma oBaj cnenyjaman 6poj mpyuKasyje pasHOBPCHOCT y TE€OPMjCKMM M METOJOIONIKIM
OPUCTYNMMAa IIPOYYaBalby ydera KpPO3 COLMja/IHy MHTepaKuujy. VI3 Haler yIya, OH OTBapa IpOCTOp 3a
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pasMMIIbakbe O K/bYYHVMM OTBOPEHUM IUTABUMA U3 0Be 00/1acTH, Kao U IPeTHOCTUMA U OTPAaHNYeH -
Ma PasIMINTIX METOZIONOMKNUX mpuctymna. Hamepa HaMm je 6ma ja mopcrakueMo gujanor nameby mc-
Tpa)kMBaua, 3aTVM CBUX OHMX KOjI Y4eCTBYjy Y oOpa3oBamwy 6ynyhux HacTaBHUKA, OPOjHUX CTPYUiba-
Ka KOjU Y4ecTBYjy y 0OpasoBamy, I CaMUX HACTaBHVKA, KOjU Cy ¥ YUeCHMLIM U IIOCMaTpadn ob6paso-
BHOT I1porieca. [IpepmarameM OBOT CIIeIjaTHOT 6poja XKeJlemu MO, TaK/ie, ja MHUIVIPAMO aHATUTUIKI
nporec Koju he mpesasnhm nojennHauHe 06pasoBHe cucTeMe, yore Koje ogpehenn yuecHunm y muma
MMajy 1 06pasoBHe MHCTUTYIIMje U3 KOjUX Jjo/ase.
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Abstract: In primary school, learning fractions is a central mathematical objective. However, the mas-
tery of basic procedures involving fractions presents a difficulty for many students. The aim of the current inter-
vention is to introduce structured cooperative learning as means to improve students’ learning, particularly for
average achievers. Previous research has underscored that heterogeneous groups might be deleterious for aver-
age achievers because they are excluded by the teacher learner relationships that is likely to take place between
low and high achievers students. This intervention proposes structuring interactions in order to boost the learn-
ing of average achievers in heterogeneous groups. We hypothesize that highly structured cooperative learning
should improve average achievers’ understanding of the content-targeted in group work as well as progress in
terms of fractions learning, when compared to low-structured cooperative learning.

In this intervention, 108 fifth graders worked cooperatively in heterogeneous triads (a low, average, and
high achiever). The triads had to express the length of one segment using three rulers with different sub-units
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and respecting three mathematical skills regarding fractions. Triads were randomly assigned to a low-structured
or high-structured cooperative learning condition. In the low-structured condition, no specific structure was
provided. (i.e., they organized their cooperative work as they wished). In the high-structured condition, each
student became an expert for one part before working in the triad and endorsed different responsibilities.

The results indicated that highly structured cooperative learning favors the understanding of the targeted
task, especially for average-ability students. Moreover, students at all levels progressed from the baseline test
to the post-test. Indeed, low and high achievers had the same progression in both conditions, whereas average
achievers progressed more in the highly structured condition. Results are discussed in terms of new teaching
methods that could efficiently increase average achievers’ performances.

Key words: Cooperative learning, structure, fraction learning, average achievers, mathematics.

Introduction

In most countries, mathematics is considered
one of the most important topics to learn in prima-
ry school (Joét, Usher, & Bressoux, 2011; OECD,
2009; Yusof & Malone, 2003). Fractions represent a
fundamental cornerstone for the understanding of
advanced mathematical concepts, such as algebra,
geometry, and statistics (Bailey, Hoard, Nugent, &
Geary, 2012). Learning fractions requires deep pro-
cedural and conceptual knowledge (Rittle-Johnson
& Alibali, 1999) that enables students to thorough-
ly understand and distinguish between the prop-
erties of whole numbers and rational numbers (Ni
& Zhou, 2005). Previous work (Siegler et al., 2012)
has demonstrated that knowledge of fractions in el-
ementary school predicts competence in general
mathematics and algebra in high school.

Despite their undoubted importance in math-
ematics, fractions remain one of the toughest con-
cepts. The mastery of basic procedures about frac-
tions still represents a difficulty for many students
(Carette, Content, Rey, Coché, & Gabriel, 2009; Lin,
Wenli, Lin, Su, & Xie, 2014). The National Council
of Teachers in Mathematics (Martin & Strutchens,
2007) reported that only 50% of American 8" grad-
ers are able to put a series of fractions in the correct
order. Furthermore, it seems that the obstacles and
deficiencies in fraction knowledge are persistent
(Mazzocco & Devlin, 2008). In the present research,
we focus in particular on fractions learning among

5% graders of different abilities (low versus average
versus high).

To address these difficulties, it is particular-
ly important to design teaching methods and in-
tervention programs that could enhance students’
understanding of fractions and tackle low school
achievement (e.g., Gabriel, Coché, Szucs, Carette, &
Rey, 2012). The aim of the present intervention is
to test cooperative learning as a way to improve the
understanding and learning of fractions. Moreover,
we intended to compare two different forms of co-
operative learning—namely, low versus high struc-
tured—with respect to the level of students work-
ing in heterogeneous teams. Regarding this issue,
the prevailing recommendation for the implemen-
tation of cooperative learning involves wide range
heterogeneous grouping (with high, average, and
low achievers in the same group; see Abrami et al.,
1995; Sharan, 1999). Nevertheless, research under-
scores that working in wide-range heterogeneous
groups might be problematic for the average stu-
dents. Indeed, average achievers tend to be less ac-
tive in this particular group composition (Webb,
1991). It is thus essential to consider a way of maxi-
mizing the benefits of cooperative learning in het-
erogeneous groups for all students. We argue that
highly structured cooperative learning might stimu-
late all students’ involvement in wide range group-
ing and be especially positive for average achievers
(Saleh, Lazonder, & de Jong, 2007).
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Cooperative Learning

Basic Principles for Cooperative Learning

Cooperative learning is a teaching method in
which students work cooperatively in small groups
in order to enhance their own and their peers’ learn-
ing (Abrami, Poulsen & Champer, 2004). A substan-
tial body of research has pointed out the benefits of
this practice on students’ learning, productivity, so-
cial relationships, motivation, and self-esteem (Gil-
lies, in press; Johnson & Johnson, 2009; Johnson,
Johnson, Roseth, & Shin, 2014; Slavin, 2014).

Cooperative learning work—compared to
unstructured group work—should be organized to
ensure its effectiveness (Gillies, 2003, 2007; John-
son, Johnson, & Holubec, 2008). Two principles are
essential in all cooperative methods (see Sharan,
1999): positive social interdependence and individ-
ual responsibility. Positive social interdependence
implies that students” outcomes are affected by their
own and others’ actions (Johnson & Johnson, 2005).
This interdependence can be structured in various
ways within a group (Johnson & Johnson, 1989;
Johnson, Johnson, & Holubec, 1998). It requires
students to work towards a common goal, and they
perceive that they can achieve this goal only if all the
members of their group attain their individual goals.
This positive goal interdependence can be defined in
terms of either a joint product or the mastery/learn-
ing of all members. Positive interdependence can be
reinforced by other dimensions (Johnson, Johnson,
& Holubec, 1993), such as sharing complementary
resources, being responsible for a delimited part of
the task, or endorsing a specific responsibility. Indi-
vidual responsibility involves each member contrib-
uting and being held accountable for his/her own
learning and that of others (Johnson et al., 2008; Ka-
gan & Kagan, 2000). Assigning specific roles to team
members, identifying each other’s contributions,
and assessing individual learning are some of the
ways that individual responsibility can be increased
(Bennett, Rolheiser, & Stevahn, 1991).

Finally, both positive interdependence and
individual responsibility favor the development of
constructive interactions (Davidson, 1994; Johnson
& Johnson, 2009). Students are required to exchange
ideas as well as share knowledge and learning strat-
egies (Leikin & Zazlavsky, 1999). They should en-
courage and teach each other (Battistich, Solomon
& Delucchi, 1993), discuss their agreements, and
elaborate on their conflicts (Buchs, Butera, Mugny,
& Darnon, 2004). These interactive processes favor
understanding and learning (Johnson et al., 1998;
O'Donnell & King, 1999). Working cooperative-
ly with other peers, students have to verbalize and
make visible their knowledge and their reasoning
(Mercer, Wegerif, & Dawes , 1999). Based on this,
peers are likely to detect what is not understood by
their partners and to give understandable explana-
tions (Gillies & Ashman, 1998) that are positively
related to gain in sciences understanding (Howe et
al., 2007) and performance in mathematics (Webb,
1991). ; Argumentation permits students to reach a
shared understanding and favors emergent learning
during argumentative talk as well as learning follow-
ing argumentative interactions (Schwartz, 2009).

Benefits of Cooperative Learning for Mathematics

Over the last few decades, cooperative prac-
tices have gained significant grounds in mathemat-
ics achievement. Several studies have indicated the
superiority of cooperative learning in mathemat-
ics over traditional practices—namely, individual
work and competition (e.g., Zakaria, Chin, & Daud,
2010). Cooperative learning is linked to positive at-
titudes toward mathematics and achievement (Za-
karia et al., 2010; Tarim & Akdeniz, 2008; Walmsley
& Muniz, 2003), problem-solving strategies (Duren
& Cherrington, 1992), and fractions learning (Lin,
Chen, Lin, Su, & Xie, 2014).

Cooperative learning is supposed to be par-
ticularly beneficial for learning mathematics be-
cause it supports thinking rather than producing
answers, develops multiple representations, accom-
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modates different learning styles, and reduces stu-
dents’ anxiety (Bassarear & Davidson, 1992). Leikin
and Zaslavsky (1997) pointed out that cooperative
settings facilitated students’ activeness and math-
ematical communications (e.g., asking questions,
giving explanations, and requesting help). Giving
related-content explanations and observing other
group members interacting are positively related to
mathematic achievement (see Webb, 1991, for a re-
view). Furthermore, receiving elaborated help con-
tributes to the learning of mathematics on the con-
dition that the received explanations are elaborated
on and used subsequently in a constructive problem
activity (e.g., problem-solving; Webb, Troper, & Fall,
1995).

Importance of Structuring Cooperation
in Heterogeneous Groups

The implementation of cooperative learn-
ing has been inextricably linked to heterogeneous
group composition by a significant number of re-
searchers and manuals (e.g., Davidson, 1990; Abra-
mi et al.,, 1995; Sharan, 1999). Nevertheless, schol-
ars do not agree on the benefits of heterogeneous
grouping (e.g., Lou et al., 1996). Taking into account
the interactions that occur in groups can help better
understand the effect of group composition (Fuchs,
Fuchs, Hamlett, & Karns, 1998). Indeed, empirical
evidence suggests that grouping influences the de-
gree to which different achievers (low, average, high)
respond and participate within a group (Saleh, La-
zonder, & De Jong, 2005; Webb, 1991). For instance,
low-ability students perform well in heterogeneous
groups in which they have the possibility of interact-
ing with more competent individuals, asking ques-
tions, receiving explanations, and filling in the gaps
in their knowledge (Lou et al., 1996; Hooper & Han-
nafin, 1991). As far as students with high ability are
concerned, they can benefit from both heterogene-
ous and homogenous groups (Lou et al., 1996; Saleh
et al., 2005). Finally, average-ability students seem
to be the least favored in wide range heterogeneous

groups. They tend to stand back, participate less,
and are excluded from the peer-tutee relationship
that often takes place between high- and low-ability
students (Saleh et al., 2005; Webb, 1991).

Interestingly, however, research has shown
that average achievers working with only low achiev-
ers (low and average students) or with high achiev-
ers (average and high students) are more active and
perform better compared to when they work in
wide-range heterogeneous grouping with low, aver-
age, and high students (Hooper, 1992; Webb, 1991).
Moreover, Saleh and colleagues (2007) indicated
that additional support is needed to strengthen ver-
bal interactions and the learning of average-ability
students in wide-range heterogeneous groups. In
their study, they provided ground rules for help-
ing to facilitate elaborate explanations in the groups.
More importantly, they introduced rules to prevent
the same students from initiating all explanations.
The objective was to force average achievers to take
a more active role in explanations in heterogeneous
groups (1 high achiever, 2 average achievers, and 1
low achiever). This structure favored learning for all
students and enhanced the motivation as well as the
participation of average students.

Thus, taken together, these results suggest
that wide-range heterogeneity might be detrimental
for students in an intermediate position while acti-
vating the peer-tutee interactions between low and
high achievers. However, they point to the fact that
the intermediate position is not an obstacle per se.
Indeed, when these students have the opportunity to
exchange ideas with their peers (for example, when
they only interact with a low- or high-ability part-
ner or when cooperation is highly structured), they
can benefit from cooperation. Thus, a crucial ques-
tion emerges: How can cooperation be organized to
make sure each student, including average students,
can actively participate in the discussion and benefit
from cooperation?

Many researchers have underscored the need
to structure carefully cooperative learning (Gillies,
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2004, 2008; Webb, 2009) and help students coop-
erate (Blatchford, Kutnick, Baines, & Galton, 2003;
Tolmie et al., 2010) in order to promote construc-
tive interactions. Notably, it is important to estab-
lish positive norms for cooperative work and con-
structive behaviors (Webb, Farivar, & Mastergeorge,
2002) and create conditions for simultaneous inter-
actions that foster contributions from all team mem-
bers (Kagan & Kagan, 2000). Proposing scripts for
interactions (O’Donnell & Dansereau, 1995; Schel-
lens, Van Keer, De Wever, & Valcke, 2007), explicit
trainings regarding interpersonal and collaborative
skills (Gillies, 2003), or rules for stimulating partici-
pation and helping (Saleh et al., 2007) can be effec-
tive ways to stimulate interaction and learning. Gil-
lies and Ashman (1995) found that the effect of abil-
ity composition is minimal in structured coopera-
tive groups. The present study aims to test whether
highly structured cooperative learning can boost av-
erage achievers’ learning in cooperative groups.

Overview of the Present Research

Considering that fractions remain a major
difficulty for pupils in primary school, the first pur-
pose of our intervention was to introduce coopera-
tive learning as a way to favor learning in fractions.
We argue that a general cooperative framework can
offer a good opportunity for students to increase
their mastery of fraction procedures and permit
some progress in terms of fraction learning. Thus,
in all groups, primary pupils were led to work in tri-
ads on a fraction exercise. The instructions involved
three cooperative principles: positive interdepend-
ence, individual responsibility, and constructive in-
teractions. Indeed, pupils were asked to help each
other to master three mathematical skills in order
to reach a common answer and to ensure that all
the team members understand. They were informed
that they would answer an individual learning test
after the group work. In the low-structure cooper-
ative learning condition, no additional instruction
was provided.

To address the issue of wide heterogeneity in
groups (with low, average, and high achievers), an-
other condition was designed. Indeed, starting from
the premise that average achievers might be less ac-
tive in such groups and that taking an active role in
giving explanations is a crucial element in mathe-
matics, the highly structured cooperative learning
condition intended to ensure that all students in
the teams would be engaged in mathematical dis-
cussions and group decisions. To that end, positive
interdependence was reinforced through resource
distribution, complementary expertise, and alter-
nated responsibilities during the exercise. We hy-
pothesized that highly structured cooperative learn-
ing should improve all students’ understanding and
learning of fractions and should be particularly ben-
eficial for average achievers, compared to low-struc-
tured cooperative learning.

Method

Participants

One hundred eight 5" graders from seven
primary schools participated in this intervention
study. Pupils were divided into 36 working groups
of three. Preliminary analyses revealed one influen-
tial group that could be considered as deviant and,
thus, was dropped from the analyses (Cooks’ D >
.14; Snijders & Berkhof, 2008).> The final sample
comprised N = 105 pupils, embedded in k = 35
triads and [ =9 classes (49 girls and 56 boys, M, ,
=10.66, SD = 0.58).

Procedure

Parental consent was requested, and ano-
nymity was guaranteed. Teachers were present ex-
cept during group work. The intervention took place
over two sessions in pupils’ classrooms (see Table 1).

2 It should be noted that the hypothesized results remained
roughly the same when keeping this influential group—namely,
x* (2, N=104) = 7.04, p =.029 for understanding, and x* (2, N=
104) = 7.04, p = .086 for learning.
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The didactic objective proposed for the group work
was derived from a standardized national evaluation
on fractions (see, French Ministry of National Edu-
cation, 2008). The mathematical task involved three
skills: 1) understanding fraction reasoning (the ad-
dition of a whole number + fraction, the addition of

Table 1. Summary of the procedure

fractions, the fractional writing); 2) figuring out the

equivalence of the writings for different reasonings

1+2),(A+2+21412 and(1+f);and3) being
3/’\3 73 3'3 3

able to use adequate vocabulary. In order to work on

fraction notions, we proposed typical exercises used
in the national curriculum.

Session 1
Baseline test (9 fraction exercises).

Lessons and exercises with three mathematical targeted skills:
- explaining the three reasoning
- verifying the equivalence of the writing

- communicating with appropriate vocabulary

Low-structure condition

15 min.: Each pupil of the triad worked
individually with the three rulers G) , (l) , ( L )

8/’ \16

10 min.: Pupils worked in triad. They organized
the group work as they wished in the respect of
the three mathematical skills and the three social

responsibilities.

Session 2
General cooperative learning instructions. The three mathematical targeted skills are reminded. A
visual support introduced the three social responsibilities
Pupils worked in heterogeneous triads, randomly assigned to one or the other of the experimental

conditions.

10 min.: Each pupil of the triad worked

5 min.: pupils were grouped with others who get

10 min.: Pupils worked in triad. Each pupil of

High-structure condition

individually with one of the three rulers.

the same ruler in order to get a common solution

(expert groups).

triad was responsible of one mathematical skill
and one social responsibility at time;
responsibilities rotated so that all pupils endorsed

all skills at one time.

Individual understanding (pupils individually performed a fraction exercise, similar to those carried
out in their triads but with a new ruler).

Standardized post-test measure (9 fractions exercises).

20



Structured Cooperative Learning as a Means for Improving Average Achievers’ Mathematical Learning in Fractions

First session. In the first session, pupils in-
dividually performed the baseline test covering the
whole notion of fractions. After this test, the experi-
menter made a lesson on fractions and gave two spe-
cific fraction exercises for the pupils to solve collec-
tively. Three relevant mathematical skills identified
by the National Mathematics Program (Ministere
de I'Education Nationale, 2008) were targeted in
this exercise: explaining the reasoning, verifying the
equivalence of the writing, and communicating with
appropriate vocabulary. The lesson allowed the ex-
perimenter to provide the exact same amount of in-
formation about fractions to all pupils. This includ-
ed oral explanations and visual supports (displayed
on the board during the entire intervention).

Second session. One week later, pupils
worked in triads on fraction exercises. In both con-
ditions (low- and high-structure conditions), the
experimenter started by reminding the students of
the three mathematical skills (explaining reason-
ing, checking the equivalence of writing, using ad-
equate vocabulary) through visual supports, which
remained available throughout the session in the
classroom. The experimenter then introduced gen-
eral cooperative learning instructions for all pu-
pils: She asked pupils to work in triads with a focus
on learning and mastery. Pupils were instructed to
work cooperatively, taking care of their own learn-
ing and their partners’ learning. Three social re-
sponsibilities were also enhanced: checking that ev-
eryone understood; verifying that everybody agreed
on the common answer, and reporting the common
answer. Pupils reported their consensual answer on
the group sheet (positive goal and resource interde-
pendence). They were asked to encourage each oth-
er and explain their reasoning (constructive inter-
actions). They were also informed they would com-
plete an individual learning test after the group work
(individual responsibility). These cooperative in-
structions were provided in both conditions.

Pupils were assigned to the different triads ac-
cording to their performance on the standardized
baseline test. Specifically, within each class, each pu-

pil was placed in a heterogeneous triad with one low,
one average, and one high achiever. The task consist-
ed of one exercise on fractions adapted from two ped-
agogical books for 5™ grade (Briand, Vergnes, Ngono,
& Peltier, 2009; Charnay, Douaire, Valentin, & Guil-
laume, 2005). These exercises had to be solved in tri-
ads and consisted of presenting a segment to pupils.
They were asked to use a standard measure in order
to express the length of this segment in terms of frac-
tions of a standard measurement.

The standard measure was graduated with
different syb-units, respectively representing 1)

(g) and 16) which we named “the three rulers”

Pupils had to write the length of the segment using
as many writings as possible while using adequate
vocabulary. They also had to check that all writings
were equivalent. They were required to use all rul-
ers to measure the segment. During this phase, the
degree of structure varied depending on the condi-
tions: low- versus high-structured cooperation (see
Independent Variables).

After the exercise in triads, individuals’ un-
derstanding was evaluated (see Dependent Vari-
ables), and then pupils resolved an individual post-
test covering the whole notion of fractions (see De-
pendent Variables).

Independent Variables

Initial level of achievement. The baseline
test consisted of nine fraction exercises extract-
ed from French standardized national assessments
and from a previous study (Carette et al., 2009). This
baseline test lasted 20 minutes. Theoretically, scores
can range from 0 to 20. Depending on their score at
the baseline test, pupils were considered low achiev-

ers (Mpm_test = 523, SD = 2.65), average achievers
(M et = 10.65, SD = 3.04), or high achievers
(M =14.94,SD =2.98).

pre-test

Structure of cooperation. In each class, half
of the pupils were randomly assigned to a low-struc-
ture cooperative learning condition, whereas the
other half was assigned to a high-structure coopera-
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tive learning condition. In the low-structure condi-
tion (n = 51, k = 17, | = 9), material was distribut-
ed to all pupils (i.e., each pupil had the three differ-
11
4’8’16
mathematical skills (explaining reasoning, checking
the equivalence of writing, and using adequate vo-
cabulary). They individually worked on the exercise
for 15 minutes with the three rulers. After this work,
they had to discuss their answers in their triads, us-
ing all skills and rulers; they had to make sure that
everybody understood and then report their con-
sensual answers. They organized their group work
however they wished (10 minutes).

In the high-structure condition (n = 54, k =18,
I = 9), materials were divided among the pupils in
each triad (i.e., one ruler per person), reinforcing the
positive resource interdependence. Pupils worked
alone with one ruler for 10 minutes. They were then
grouped with other pupils with the same ruler (i.e., in
“expert groups”) for 5 minutes; they interacted with
all the pupils from their session who had received
the same ruler as they did. Their goal was to find a
common solution. After this expert group work, pu-
pils returned to their original triads and had to ex-
plain their acquired skills to their peers. We intro-
duced specific responsibilities based on the targeted
mathematical skills and the targeted social responsi-
bilities introduced in the general cooperative frame-
work and we proposed that pupils alternate these re-
sponsibilities during the exercise. Thus, when work-
ing with the first ruler, one of the pupils was respon-
sible for explaining his/her reasoning (mathemati-
cal skills) and for ensuring that everybody under-
stood (social responsibility); the other pupil was re-
sponsible for checking writing equivalence (math-
ematical skills) and that everybody agreed (social
responsibility); and the third pupil was responsible
for checking that all partners used adequate vocab-
ulary (mathematical skills) and for reporting the
common answer on the group sheet (social respon-
sibility). For the second and third rulers, responsi-
bilities were rotated so that each pupil was required

ent rulers ( )). Pupils had to apply the three

to endorse all responsibilities at one time. In order
to help pupils organize their responsibilities, they
could rely on a summary card (see Appendixes A,
B, and C). Each card contained the visual support
for mathematical skills (those proposed in the col-
lective lesson and displayed on the board in all con-
ditions) and some words to help pupils with social
responsibility. This procedure was proposed to rein-
force both individual responsibility and positive in-
terdependence.

Dependent Variables

Individual understanding. After the group
work, pupils individually performed a similar frac-
tion exercise as those carried out in their triads, but
with a new ruler (adapted from Briand et al., 2009;
Charnay et al., 2005). In this application exercise,
they were asked to measure the length of a segment

1
with a new ruler graduated in (g) Mean grades

could range from 0 to 3 (M = 1.88, SD = 1.29). Zero
points were assigned for a non-answer or a false or
incomprehensible answer. One point was allocat-
ed for correct answers without using fractions, two
points for at least one correct answer using frac-
tions, and three points corresponded to several cor-
rect answers using fractions.

Individual progress in fractions learning.
Individual progress in fraction learning was meas-
ured by assessing the evolution from baseline test
to post-test. The baseline test and the post-test cov-
ered the whole notion of fractions. They consist-
ed of 9 fraction exercises extracted from standard-
ized national assessments and from a previous study
(Carette et al., 2009). The two tests were the same
except that all mathematical values were changed.
They were corrected by the experimenter, who re-
mained blind to the experimental conditions. The
same standardized evaluation matrix was used to
compute an individual’s score, theoretically rang-
ing between 0 and 20 (mean scores for baseline M
= 10.31, SD = 4.88; mean scores for post-test M =
13.52, SD = 4.52; observed mean progress M = 3.21,
SD = 3.38).
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Table 2. Coefficients estimating and statistical tests of the multilevel models testing the effect of the initial level
of achievement and the structure of cooperation on individual level of understanding (first set of analyses) and

learning (second set of analyses).

First set of analyses: Understanding

Second set of analyses: Learning

B CI Test B CI Test
Level 1 Intercept, dooo 1.85 1.50,2.20 Z=10.33** 3.19 2.60,3.77 Z=10.70"*
Initial level of achievement (IAch), die n/a n/a +2 = 44,00** n/a n/a +2=21.40**
Age (A), dano -0.55 -0.88,-0.22 Z=3.25% -0.97 -2.03,0.09 Z=-1.79%
Level 2 Structure of cooperation (Coop), doo: 0.42 0.07,0.77  Z=2.33* 0.65 -0.51,1.82 Z=1.10
Cross-level Initial level of achievement x structure of cooperation, din n/a n/a +2=7.96* n/a n/a +2=6.27*
Residuals  Level-1 variance, dj 0.79 0.59, 1.05 n/a 8.76 6.26,12.26 n/a
Level-2 variance, @ 0.00 n.s. n/a 0.01 ns. n/a
Level-3 variance, @ox 0.21 0.06, 0.78 n/a 0.12 n.s. n/a

Notes: The formula of each model is Y = ooo + Broo * TAchij + Baoo * Ajik + foor * Coopi + Bror ¥ TAchi * Coopi + (o + Lo + € the effects of the

initial level of achievement (i.e., a categorical variable with three modalities) were obtained using dummy variables; n/a means "not applicable",

and n.s. “non significant”; ** p < .01, * p <.05, T p <.1.

Results

Overview of the Multilevel Regression Analyses

A summary of the results is presented in Ta-
ble 2. Observations consisted of pupils (i.e., level 1)
nested in triads (i.e., level 2) nested in classrooms
(i.e., level 3). Given the hierarchical structure of the
data, three-level multilevel modeling was employed
(Rabe-Hesketh & Skrondal, 2012). Specifically, a
first set of multilevel regression analyses was per-
formed using individuals’ understanding as the de-
pendent variable; a second one was conducted using
individuals’ progress in fraction learning as the de-
pendent variable.?

In each set of analyses, our dependent vari-
able was regressed on three predictors: (i) the initial

3 As far as individuals’ understanding is concerned, intraclass
correlation did not differ from zero to level 2, indicating that the
variance of understanding was not due to between-triad differ-
ences, and was p = .15 at level 3, indicating that 15% of the vari-
ance of understanding was due to between-class differences. As
far as the learning is concerned, intraclass correlation did not
differ from zero to level 2 and was p = .09 at level 3. However, as
recommended by Barr, Levy, Scheepers, and Tily (2013), all ran-
dom intercepts were included in the final model.

level of achievement (i.e., a level 1 categorical varia-
ble: low versus average versus high achiever), (ii) the
structure of cooperation (i.e., a level 2 dichotomous
variable: coded -0.5 for low structure and +0.5 for
high structure), and (iii) the cross-level interaction
between the two. It is worth noting that, in prelimi-
nary analyses, the pupil’s age was found to be nega-
tively associated with both individual understand-
ing and learning (cf. Table 1). Hence, grand-mean
centered age (i.e., a level 1 continuous variable) was
always statistically controlled.

Initial level of achievement, structure of co-
operation, and understanding. First of all, a main
effect of the initial level of achievement was found,
x* (2, N = 104*) = 44.00, p < .001. Notwithstanding
the structure of cooperation, low achievers (M =
1.15,95% CI [0.72, 1.58]°) obtained a lower score of
individual understanding than average achievers (M
=1.82[1.38,2.25]), who themselves obtained a low-
er one than high achievers (M = 2.58 [2.15, 3.00]).

4 The sample size is N = 104 (rather than N = 105) because of
one missing value on our dependent variable.

5 From here on, the 95% CI is omitted. Hence, all square
brackets signal a 95% confidence interval.
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Second, a main effect of the structure of co-
operation was observed, B = 0.41, [0.07, 0.77], Z =
2.33, p = .02. Compared with the pupils in the low-
structure cooperation condition (M = 1.64 [1.25,
2.04]), the pupils in the high-structure cooperation
condition (M = 2.06 [1.67, 2.45]) gave an average of
0.41 (out of three) more correct responses. In oth-
er words, higher structure was beneficial for all pu-
pils’ understanding, regardless of their initial level of
achievement.

Third and more importantly, analyses re-
vealed a cross-level interaction effect between the
initial level of achievement and the structure of co-
operation, x* (2, N = 104) = 7.96, p = .019. In oth-
er words, depending on the initial level of achieve-
ment, the effects of the structure of cooperation
were not the same. Average achievers benefitted the
most from structured cooperative learning, B=1.11
[0.51, 1.72], Z = 3.62, p < .001. Average achievers in
the high-structure cooperation condition (M = 2.38
[1.85, 2.90]) gave an average of 1.11 (out of three)
more correct responses than those in the low-struc-
ture cooperation condition (M = 1.26 [0.73, 1.80]).
However, the effect of the structure of cooperation
was significant for neither low achievers, B = 0.01
[-0.59, 0.60], Z < 1, n.s., nor high achievers, B=0.13,
[-0.48, 0.73], Z < 1, n.s. These results indicated that
low achievers did not provide more correct answers
when cooperation was highly structured (M = 1.15
[0.63, 1.68]) than when it was not (M = 1.16 [0.63-
1.68]). Similarly, for high achievers, no differences
were observed between the low-structure coopera-
tion condition (M = 2.51 [1.98, 3.04]) and the high-
structure one (M = 2.64 [2.12, 3.15]. In sum, in line
with our hypothesis, and as can be seen in Figure 1,
structuring cooperation was particularly beneficial
for average achievers’ understanding, relative to low
and high achievers.

Initial level of achievement, structure of co-
operation, and individual progress in fractions
learning. As far as the second set of analyses is con-
cerned, we aimed to test our hypothesis using pro-

gress in learning as a dependent variable. Hence, we
subtracted the performance on the baseline test from
that on the post-test; the more positive the comput-
ed variable, the higher the improvement. Progress
was then regressed on the same predictors as be-
fore—namely, (i) the initial level of achievement, (ii)
the structure of cooperation, (iii) the cross-level in-
teraction between the two, and (iv) age.

First, the intercept was significantly different
from zero, B = 3.18, [2.60, 3.76], Z = 10.70, p < .001.
Irrespective of both the condition or the initial level
of achievement, it pertained to the fact that pupils
progressed an average of 3.18 points (of 20) from the
baseline test (M = 10.27 [8.89, 11.65]) to the post-
test (M = 13.45 [12.87, 14.04]).

Second, a main effect of the initial level of
achievement was found, x* (2, N = 104°) = 21.40, p <
.001. This result indicated that, overall, low achiev-
ers made more baseline-to-post-test progress (B =
5.12 [4.11, 6.14]) than average achievers (B = 2.45
[1.44, 3.47]), who themselves made more progress
than high achievers (B = 1.98 [0.97, 2.98]). Such a
finding might simply reflect that lower achievers
have greater room for improvement (due to starting
from a lower level). Hence, mechanically, the low-
er the initial achievement, the stronger the effects of
cooperation—be it poorly or highly structured—on
improvement.

Finally, an interaction effect between the ini-
tial level of achievement and structure of coopera-
tion was once again observed, x> (2, N = 104) = 6.27,
p = .044. Simply put, as a function of the initial lev-
el of achievement, the effect of the structure of co-
operation was different. As far as average achievers
are concerned, the structure of cooperation predict-
ed a progress of 2.64 extra points, B = 2.64 [0.66,
4.62], Z = 2.61, p = .009. Indeed, from the baseline
to the post-test, the average achievers in the low-
structure condition progressed by B = 1.14 [-0.29,
2.56] points, whereas in the high-structure condi-

6 Once again, there was one missing value on our dependent
variable; it is not the same participant as before.
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tion, they progressed by B = 3.77 [2.37, 5.18] points.
However, the structure of cooperation did not pre-
dict differences in terms of progress for low achiev-
ers B=-0.79 [-2.77,1.19], Z < 1, n.s. It indicated that
low achievers progressed the same when coopera-
tion was highly structured (B = 4.73 [3.32, 6.14]) or
not (B = 5.52 [4.09, 6.94]). Furthermore, the struc-
ture of cooperation did not predict progress for high
achievers, B = 0.11, [-1.92, 2.15], Z < 1, n.s. In oth-
er words, once again no differences were observed
between the low- (M = 1.92 [0.45, 3.39]) and high-
structure cooperation conditions (M = 2.04 [0.65,
3.42]). In sum, in line with our hypothesis, and as
seen in Figure 2, structuring cooperation triggered
particular improvements for average (versus low or
high) achievers.

Discussion

As mentioned in the introduction, learning
fractions remains one of the toughest concepts to
learn at school. This paper focused on cooperative
learning as a tool to foster learning fractions, espe-
cially for average-ability pupils in largely heteroge-
neous groupings. We argued that, although general-
ly positive for learning, cooperative learning might
not be beneficial for intermediate position achievers
in heterogeneous groups (low-, average-, and high-
ability students). Indeed, these students might suf-
fer from being excluded from the discussion. In the
present paper, we argue that structuring cooperation
can actively engage each pupil in the group discus-
sion; as such, highly structured cooperative learn-
ing might be particularly beneficial for average-abil-
ity pupils compared to weakly structured coopera-
tive work. In both conditions, the experimenter in-
troduced cooperative instructions (with positive in-
terdependence, individual responsibility, and con-
structive interactions). The group work was built
around common material (three rulers), mathemat-
ical skills (three specific skills), and social responsi-
bilities (three social roles). The main difference be-

tween the two conditions was that, in the low-struc-
tured condition, pupils organized their work as they
wished whereas, in the high-structure condition,
materials were divided among pupils and each of
them had to endorse specific responsibilities at dif-
ferent moments in the group work. Thus, the present
study tested whether high- and low-structure condi-
tions affect individual understanding and individual
progress in terms of fractions learning and whether
this impact depends on the pupil’s initial level.

First, the results indicated that the high-struc-
tured condition increased pupils’ understanding
more than the low-structured condition. This point
is important. Indeed, from a pedagogical perspec-
tive, this result sustains that structured cooperative
learning is more beneficial for mathematical un-
derstanding than unstructured cooperative learn-
ing, specifically for fractions learning topic. More
importantly, statistical analyses demonstrated that
more structure mainly increased the understand-
ing for average achievers but did not affect the un-
derstanding of low and high achievers. Thus, high-
ly structured cooperative learning seems to be espe-
cially efficient for average achievers’ understanding.

Regarding individual progress in fractions
learning, positive progression is observed in both
low- and high-structured conditions for all pupils.
Thus, cooperative learning offers some benefits for
mathematical (Zakaria et al., 2010) and fractions
learning (Lin et al., 2014). This progression is even
stronger when pupils’ initial level was low. Moreo-
ver, as for the understanding variable, the interac-
tion indicated that more structure increased indi-
viduals’ progress in learning fractions mainly for av-
erage achievers. Once again, the degree of structure
did not affect individuals’ progress for low and high
achievers.

Taken together, these findings underscore
that more structure (versus less) appears to be more
effective for average achievers than for low or high
achievers, who might benefit from cooperation
whatever its level of structure. The other important
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point underscored by the present study is that the
degree of structure has no effect on either the under-
standing or the progression of low and high achiev-
ers.

These findings suggest that a structure that
imposes all students to be socially and cognitively
engaged during group work is a crucial component
that enables average achievers to benefit from coop-
eration. This appears to be particularly important
in elementary school, where teachers are likely to
compose heterogeneous groups (Saleh et al., 2005).
Our results indicated that building heterogeneous
groups in a class requires special attention on aver-
age achievers. Indeed, they underscored the benefits
of highly structured cooperative learning for aver-
age achievers. Although often excluded from social
interactions in classic heterogeneous group work
(Saleh et al., 2005; Webb, 1991), cooperative struc-
ture might be a solution to balance the interactions
among group members. As such, this study propos-
es an interesting pedagogical cooperative learning
method that can be used in classrooms to improve
the organization of these interactions in heterogene-
ous work groups.

Our results suggest that participation in con-
structive social interactions in cooperative heter-
ogeneous groups may be important and that the
structure introduced may favor active involvement
from all partners in the group. However, in the pre-
sent study, pupils’ actual participation was not di-
rectly measured. Future research could integrate
video-taping of the different group work efforts to
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Figure 1. Individual level of understanding as a function of initial level of achievement and
structure of cooperation. First set of analyses.

Notes: Error bars represent 95% confidence intervals of the estimated means.
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Figure 2. Baseline-to-post test progress as a function of initial level of achievement and
structure of cooperation. First set of analyses.

Notes: Error bars represent 95% confidence intervals of the estimated means.
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Appendix A. Card rule 1: “Responsible of reasoning”
Responsible of reasoning
EXPLAINING THE THREE REASONING

“I want to share equitably 4 identical pizzas in 3 guests”

Reasoning 1 Reasoning 2 Reasoning 3

We can give everyone a pizza and then cut| We can ot each pizza into three parts and distribute a | We can out all the pizza in three pans
thelast one and give a partto each ofthem | portion ofeachpizzato every guest. and give thres parts, represerting a
whole pizza and a part of another pizza
to each guest.

Y REEEEIE

+ 2
3

w e

+

ol |

+

Wl

11 =
+3 3

Addition of whole number and fractions Addition of fractions Fractional writing

+ [ explain my reasoning for writing.

» Imalke sure that evervone understands :
o “Did yvouhave some questions?”
o “Isthatis enough clear to yvou?”

Appendix B. Card Rule 2: “Communicate with appropriate vocabulary”.

Responsible of vocabulary

COMMUNICATE WITH APPROPRIATE VOCABULARY

1

3

One-anthrec

= A third

* [ write the common response on the paper.

» [ make sure thatmy friend uses the appropriate vocabulary.
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Appendix C. Card rule 3: “Responsible of writing equivalence”.

Responsible of writing equivalence

VERIFYING THE EQUIVALENCE OF WRITING

“Equivalent writing are writing which represent all the same number™

YREEEEIEE

+

+= +

e
|
Ay
|

1+1
3

3

Addition of whole number and fractions Addition of fractions Fractional writing

s Imake sure that writings are equivalents.
s Imake sure that everyone is agree:

o “Are vou agreeing?”
o “Canwe write it on the paper?”
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ap Cenun Bykc

Yuusepsuret y ’Kenesu, llIBajapcka

ap Bupxxunu Bugepxep

Yuusepsuret Knepmon Osepw, OpaHiycka

Mmcp. Jumurpa @unumy

Yuusepsuret y ’Kenesn, llIBajapcka

ap Hukona Come

Yuusepsuret y JKenesu u Yausepsurer y Jlosann, llIBajuapcka

ap Cenun [lapHo

Yuusepsuret Knepmon OBepwn 1 OpaHIycKy YHUBEP3UTETCKU MHCTUTYT, PpaHIiycka

CTpYyKTYypaJHO KOOIIEPAaTUBHO YUeH-e Ka0 cpeacTBO YHanpelewa npoceuynux nocrurayha
YUeHHKa NPUIHKOM y4erha pa3jioMaKa u3 MaTeMaTuke

Y OCHOBHOj IIKOMN y4Yeme pasjioMaka je HajBaKHUja 00/1acT y HacTaByM MaTeMaTuKe. YCaBpIIaBame
OCHOBHUX IpoOLieflypa Koje ce TUJy pasjoMaka IpefcTaB/ba Temkohy 3a MHore ydyeHuke. IImmp oBor
UCTPaKMBabha je [1a Ce MPEACTaBU CTPYKTYPATHO KOOIIEPATUBHO Y4eIhe Ka0 CPEACTBO KOje MOXKe /la yHaIlpelu
yderme y4eHNKa, a OBO ce IOCeOHO OHOCH Ha IpoceyHe hake. Y MpeTXOHOM MCTpaKuBamwy yTBpheHo je ma
XeTeporeHe rpyre (y KojuMa Cy y4eHUIIV KOjJ IOCTYDKY Masiy, IPOCEeYaH ¥ Be/IMKM YCIIeX) MOTy Aa Oymy IITeTHe
3a yYeHMKe KOjI MIMajy IIPOCeYHa OCTUTHYNA, jep Cy OHU MCK/bY4eHM Y3 OFHOCA HACTABHMKA VM YUCHMKA KOjU
uMajy noua win fobpa nocruriyha. OBo McTpaKuBame Mpeiaxe Ja ce CTPYKTypullle MHTepaKLuja pagn
no60/bIIamka IOCTUTHYha IPOCEeYHNX yYeHNKA Y XeTepOreHUM IpyIiama.

IIpunmMKoM OBOT UCTpaKMBamwa, CTO OCaM y4Y€HMKa IIeTOT paspefa Pafuo je 3ajefHO Y XeTepOreHNM
TpUjajjlaMa Koje Cy caumibeHe IIpeMa pes3yaTaTMMa Ha MHUIMjATHOM TeCTy (jefaH YYeHMK ca HUCKUM
HIMBOOM IOCTUrHYha, jeaH ca CpegmUM U jefaH ca BUCOKMM). Tpujage cy HaCyMMYHO Omie M3TIOKeHe
HUCKOCTPYKTYPMCAaHVMM M BMCOKOCTPYKTYPMCAaHMM YCIOBVMa KOOIEpaTMBHOT y4ema. Y CBUM TpHjajlaMa
ydIeHNIIMMa je 6110 HaloXXeHO J1a pajie 3ajeiHO, Bofehy padyHa o CBOM yuelby U yUerYy CBOjMX ITapTHepa.

MareMaTn4K 3aJaTaK je yK/by41O TPM BEIITIHe: 1) pasyMeBatbe pa3/IoMadyKor pe3oHOBamwa (cabupame
esior 6poja u pasoMKa, cabuparme paszoMaka, IIcambe PasoMaKa); 2) CXBaTame eKBUBaJIeHIUje MICamba
pasimke; 1 3) ciocob6HOCT Kopuinhema ajjeKBaTHOr BoKabyapa. [Ja 61 ce pajuiio Ha IOMMalby pasioMaKa,
IPeJIOKIIN CMO TUIIMYHE BeXXOe Koje ce KOpUCTe y HAalMOHa/IHOM Kypukynymy. Tpujase cy Mopane fa
u3pase AYXKMHY je[HOT CerMeHTa, Kopucrehu Tpy jemupa ca pasaMauTvM HOAjeAyMHMULaMa 1 mowmTyjyhm
TPU MaTeMaTM4Ke BEIITHHE Koje ce OfHOce Ha pasnoMke. CTaHapAHO Mepeme je OMI0 3arapaHTOBaHO
PasIMYNTUM IIOfIjefHUIIaMA TI0]] UIMEHOM ,, TPM JIe1pa“. YUeHNUIIN Cy MOPAJIM [ia HAIIMIIY TY>KUHY CerMeHTa
kopuctehn mro je moryhe Buine uspasa, y3 ajiekBaTaH pedHuk. Takobe, Mopau cy u fa mposepe fia u Cy
cBU M3pasy 61 exkBuBaneHTHN. OF BUX Ce 3aXTeBaJIO Jja KOPUCTe JIemupe Aa 6u usMepymm cerMeHT. Tpn
coljasHe OATOBOPHOCTH Cy Takohe obyxBaheHe: mpoBepaBame f1a 1 Cy CBM pasyMen, HOTBphuBame ma ce
CBU CJTaXKy OKO 3ajeIHIYKOT OffrOBOpa 11 06aBelITaBame O 3ajeJHIIKOM OATOBOPY. Y YEHNIN Cy U3BelITaBaIN
0 3ajeHIMYKOM OATOBOPY Ha TPYIHOM /MCTY (IIOSUTMBAH IW/b M HE3aBUCHOCT). bumm cy samMobeHn ja
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IIOJICTAKHY jeTHN IpyTe U [ja 06jacHe pe3oHOBame (KOHCTPYKTUBHA MHTepaKIyja). Takobe, 6mmo uM je pedeno
ma he paguTy MHAVBUYaTHM TECT IIOCIe paja y rpynu (MHAMBMZYalHa oAroBopHocCT). OBa KOOIEpPTMBHA
YIyTCTBa Cy fiaTa y 06a caydaja.

Y ycnoByMa HICKe CTPYKTYPMCAHOCTY MaTepUjall je MOfie/beH CBUM YYeHUIMa (TO jeCT CBaKM YYeHUK
je MMao TPy pas/IunTa emypa). YYeHMIV Cy MOpaj fja IpYMeHe TPY MaTeMaTiyKe BelTrHe (06janrmaBarmbe
pe3oHOBama, IpoBepaBambe eKBUBAIEHTHOCTH U3pasa U Kopuinheme aleKBaTHOT pedHNKa). Mopanu cy fa
IPOJIUCKYTYjy O OATOBOPMMA y TpMjajiama Kopuctehy cBe BeITIHE U JIeWmUpe; MOpaM Cy ia Oyly CUrypHM
la Cy CBM pasyMe/y U Jja OHJIa CAaOoIllITe 3ajelHNYKe ofropope. OpraHmnsoBamm Cy pajj y Tpylu KakKo rof cy
JKETIETN.

I[Tomasm ce o mpemuce fa yYeHUIM KOjU MMajy IIpocevyHa mocturayha mMory aa Oyny Mambe aKTUBHU Y
XeTepOreHoj IPYIN 1 Jja Ipey3uMarbe aKTYBHE y/Iore IPVINKOM objalllbaBatba IPeCTaB/ba [TTABHY eJIeMEHT
y MaTeMaTUIM ¥ BeoMa BelIMKM CTPYKTYpa/lHO-KOOIEpPAaTHBHM YC/IOB 3a y4eme KOji MMa 33 L/b Ja CBU
yYeHMLIM Y TUMY Oy YK/bY4eH) Y MaTeMaTIIKe AUCKYCHje ¥ TPYIIHE OfTyKe. Y3 TO, yBe/M CMO AUCTPUOYLVjy
Marepujana, KOMIUIEMEHTapHY eKCIIepTH3y U Memakbe OATOBOPHMX YYeHMKa TOKOM Bexbe. Y ycmoBuMa
BIICOKE CTPYKTYPUCAHOCTHM, MaTepujamu ¢y 6mmm nope/beHy Mehy ydeHummma y cBakoj Tpujagu (TO ject
jemaH emyp Mo 0cobM) M CBAKO OM ITOCTA0 €KCIIEPT 3a Taj JIeHUp Mpe Hero WITO 00jacHU CTedeHe BeIITHHe
BpiIanuMa y oppehennm rpujagama. Iloce6HO cMO HampaBuIM MUCTY OATOBOPHOCTH Koje Cy ce 6asupare
Ha LM/BHUM MaTeMaTMYKUM BeHITMHAMa ¥ IM/bHMM COLVjaTHUM OATOBOPHOCTMMA ¥ MPEMJIOKIIN UM Ja
yYeHMLIM Hau3MEHMYHO BpIle AY>XHOCTU TOKOM BexxOe. OBa Ilpolefypa je IpemIoKeHa fa 61 ce ojadana
VHIVBUIya/THa OfTOBOPHOCT 1 TIO3UTMBHA Mel)y3aBUCHOCT.

[Tocne Bexxbe y TpujajjlaMa IPOLEHMBAHO je MHAMBMUAYATHO pasyMeBame ¥ OHZIA Cy YYeHWIIU
pacmpaB/bany O MHAMBUYaTHUM 3aBPUIHMM 3aflalluMa ca pasnomiuma. OmcepsanujoM cyobOyxsahenn
ydeHnuu (To ject HuBo 1) Koju cy 6mmm y Tpujagama (To jecT HMBO 2) M OHUM KOjU Cy OMIM Y YYMOHMIIAMa
(To ject HMBO 3). PesynTaTu Cy mokasamy Aa BMCOKO CTPYKTYPMCAHO KOONEPATUBHO ydeme Jaje MpyMar
pasymeBamy 3alaTOT 3a/jaTKa, HAPOUMTO 32 y4YeHMKe MpoceyHux crmocobnoctu. IllTaBumre, yyeHMIu Ha
CBMM HMBOMMA CY HAIPeIOBa/M Off MHUIIMjaTHOT TECTA /IO 3aBPLIHOT TeCTa. 3allpaBo, YUYEHUIN Ca MMM U
BeJIMKUM TIOCTUTHYhMMa Cy TofIjefHaKO HaIIpejoBasIy Ko 06 yCloBa, oK Cy TPOCEeYHM HaIlpeoBasIl BUIle
KOJI BYICOKO CTPYKTYPMCaHMX yC/IOBa.

Kapa ce ysmy 3ajegHo, oBu pesynraru noTsplyjy fa Buie cTpyKTypucannu (y OZHOCY Ha Mambe) OuBajy
eeKTHMjU 3a IpOCeYHe yYeHMKe HEero 3a OHe KOjyi IOCTIDKY rope mmy 6ojbe pesyiTare Off IPOCEYHNUX, 1
KOjU MOTY Jia MIMajy KOPMUCTM Off capajiibe 6e3 0031pa Ha CTPYKTYPHM HUBO. JOII jefHa Ba>KHA UMbEHMIIA
mo6yjeHa OBOM CTYAMjOM je /ia HMBO CTPYKType HeMa edeKTa Ha pasyMeBame MM Ha HalpeJoBame YIeHNKa
ca Ma/IMM U Be/MKUM nocturayhuma. OBy Hazmasy roBope Jja CTPYKTYpa Koja IoApasyMeBa a CBY Y4eHNIIN
Oyny colMjasHO ¥ KOTHUTUBHO YK/bY4eH) TOKOM TPYIHOT pajia IpefcTaB/ba KPYLjalHy KOMIIOHEHTY Koja
omoryhaBa y4yeHMIIMa IPOCEYHMX IOCTUTHYha fla MMajy KopucTtu of capagme. Hama cryamja npemaxe
IeJaroK) KOOIIePaTYBHU METOJ] y4era KOjii MOXKe fla ce KOPVCTU y YYMOHMIM Ja 61 ce moOosbluaja
OpraHmu3aIMja colyjajHe MHTePaKIMje y XeTepOreHNM TpynamMa 1 fia 61 ce MOfIpKajio pa3yMeBambe 1 ydermhe
CBIX yYEHMKa KOjy y4eCTBYjy y rpylama.

Kmyute peuu: KOOIIEPATUBHO y4elbe, CTPYKTYPA, Yuelbe pasjoMaka, y4eHIIM IPOCeYHOr octuruyha,
MaTeMaTHKa.
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Abstract: The basic research question dealt with in this study is how to identify the main obstacles that
students encounter in solving tasks in mathematics in order to define typical steps in mastering the mathemati-
cal skills needed for solving the applied tasks.

In conceptual terms, this study is situated into the contemporary definition of mathematical literacy
as a competence that allows the individual to understand the world in which he/she lives, and makes him/her
qualified to make informed decisions (e.g. OECD / PISA). This research had two phases. Study was divided into
two phases, both of them included sample of first-grade high school students, which is consistent with the PISA
criteria for determining sample. During students’ individual or interactive work on tasks, their comments were
collected as qualitative data in order to determine the ways in which students make mistakes, what are the diffi-
culties encountered if the tasks are placed in a realistic context, and to determine which of these errors and prob-
lems are typical. Content analysis of students’ verbal communication during task solving served to extract the
problems that make solving strategies ineffective. In the second (quantitative) phase of our research, we tested if
they could be used as a clear diagnosis that indicates a systemic deficiency in the teaching of mathematics and
instruments for assessing student achievement. The sample consisted of 379 first grade students of Belgrade high
schools. The results show that the concept of probability is intuitively close to the students’ experience. Narrative
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How we can support success in solving mathematical problems?

Education in Serbia still lacks the established
quality assurance system, whose function is, above
all, to formulate further directions of development
of education on the basis of evidences on quality, eq-
uity, and efficiency of the current educational prac-
tices. During the past decade this gap in the national
evidences is to some extent compensated with the
results of international assessment studies of student
achievements in which Serbia was involved, such as
programs of OECD/PISA and TIMSS. The findings
of these research programs consistently show that
the educational achievements of students from Ser-
bia in terms of mathematical competence are below
the international average. The gap in achievements
compared to theT the international average is es-
pecially prominent when it comes to mathematical
tasks that have the elements of the problem-situation
that request application of mathematical knowledge
in realistic situations (Baucal, Pavlovic Babic, 2011;
Baucal, Pavlovic Babic, 2009; Baucal, 2006; OECD,
2004; OECD, 2007; OECD, 2010).

Conceptual framework: the PISA study

The research is based on materials and infor-
mation on the achievements of students from Ser-
bia within the framework of the International Pro-
gramme for Student Assessment (PISA).

The PISA study systematically monitors the
level of functional literacy in the field of mathemati-
cal, scientific and reading literacy the fifteen-year-
old have attained in a given country. These three do-
mains have been selected as the most general and
the most relevant indicators of quality and equity
of education (OECD, 2009a), as well as predictors
of economic and social growth of society (OECD,
2009b).The specificity of the PISA study is that it
does not examine the extent to which students can
reproduce knowledge they have learned in school,
but rather to what extent are they competent to un-
derstand and use available information and knowl-
edge in solving relevant real-life problems. In ad-

dition, the goal of the PISA study is to determine
the extent to which different contextual factors (the
characteristics of the education system, school char-
acteristics, the characteristics of the family environ-
ment, and the characteristics of students) are related
to the educational achievements of students (Rychen
& Salganik, 2003; OECD, 20054; Baucal & Pavlovic
Babic, 2009). OECD/PISA is arguably the most fre-
quently referred international program in the field
of education and one of the most important land-
marks for educational policy. For example, literacy
estimated according to the PISA test is one of the in-
struments that, at the EU level, is used for monitor-
ing progression toward objectives of the EU Strate-
gy 2020 (Eartl, 2006; European Commission, 2010).

The concept of mathematical literacy

Understanding the concept of mathemati-
cal literacy derived from the PISA study resulted
with the following definition: Mathematical litera-
cy assumes the individual’s ability to recognize and
understand the role that mathematics plays in the
modern world, to make decisions based on facts and
to use mathematics in order to conduct as construc-
tive and research-oriented person able to assess him-
self/herself and the environment- (OECD, 1999). In
short, the focus of such definition of mathematics,
and therefore the role of the education system in the
development of mathematical knowledge, is on the
functional aspect of knowledge, that is on the use of
knowledge.

Undoubtedly, in recent years a large number
of countries (educational systems) have been devot-
ed to examination and reorganization of their own
curricula in mathematics, trying to solve the prob-
lem of “overemphasis on procedure and neglect of
understanding” (de Lange, 2003), with clear orienta-
tions towards the integration of content. For exam-
ple, in the mathematics curricula adopted in Poland,
the program contents are organized by subjects, and
at each level of education there is a list of compul-
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sory cross-curricular topics whose inclusion in the
school curriculum is the responsibility of the school
management/director (Polish Eurydice Unit, 2005).
A similar solution was applied recently in Serbia by
defining general and cross-curricular competencies
for primary and secondary education. For Poland,
we already know that applied reform measures posi-
tively affected the quality of education, which is vis-
ible, among other things, by the increase of the aver-
age achievement on the PISA tests. When it comes
to Serbia, the question whether will introduced new
competencies will find a way to become part of the
everyday teaching practice still remains open.

Another high-achieving country in mathe-
matics at the international testing is Singapore. Un-
like academic approach to teaching mathematics
which is typical in Serbia, curriculum in Singapore
is problem-solving based. In Singapore, the cen-
tral place of learning mathematics is the coopera-
tive work on problem solving with a strong empha-
sis of metacognitive strategies (Ministry of Educa-
tion, Singapore, 2013). In the textbooks, as well as in
teaching, a large number of heuristics is in use (Fan
& Zhu, 2007).

In short, based on comparative analysis of le-
gal and teaching program documents, we can esti-
mate that the curricula of education systems which
produce high mathematical achievement contain the
explicit strategies for the support and development
of higher order thinking (problem-solving, critical
thinking), while in Serbia higher order thinking is
not connected with specific content, but is only giv-
en as a general educational goal, with weak (if any)
instructional power.

The PISA achievements of students from Serbia

During the four research cycles in which Ser-
bia participated the average scores of Serbian stu-
dents in 2003 were 437 points (on the scale with
the arithmetic mean of 500, and standard deviation
of 100), in 2006 it was the same one, in 2009 it was

raised to 442 points, while in 2012 it was 445 (Pav-
lovic Babic, 2007; OECD, 2007; Baucal & Pavlovic
Babic, 2011; Pavlovic Babic,& Baucal, 2013). Tak-
ing into consideration that one year of schooling has
an average impact of 40 points on the PISA scale, it
means that SerbianSerbian students are lagging be-
hind for more than one school year compared to the
international average.

Further analysis shows that the mathemat-
ics achievement of students from Serbia gradual-
ly increases in average 2 points per year. Although
this is statistically significant, the advance rate is
very small. With the trend of 2 points per year, Ser-
bia should be about 25 years to reach the average
achievement realized by students from OECD coun-
tries in 2012 (Pavlovic Babic, & Baucal, 2013).

The average achievement has placed our stu-
dents at the second level of the PISA achievement
scale, which means that during the nine years of
schooling, on average, students are trained to apply
simple procedures, to find specific information us-
ing a single source for finding solutions in a sim-
ple situation in which all relevant information was
provided. Requirements for that level require of stu-
dents cognitive activity at the level of reproduction.

Findings from PISA 2012 cycle also show that
the achievements of 38.9% of students from Ser-
bia are below the level of functional literacy (OECD,
2013). At the same time, the achievements of just a
small number of students (4.6%) are at the two high-
est PISA math levels. This does not give an optimistic
picture of the education system. Contrary, findings
showed that the education is not oriented to compen-
sate low achievement nor to encourage high ones.

All these findings suggest persuasively the
need to improve the teaching of mathematics, par-
ticularly with regard to implementation of the ac-
quired knowledge to problem situations in real life.

The main objective of the research study, sim-
ilarly to our previous study (Ani¢ & Pavlovi¢ Babic,
2011), was to test the effectiveness of various ways
of supporting students to solve complex mathemati-
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cal problems. Previous research studies conducted
in Serbia show that the attention of researchers was
much more focused on the factors that contribute
to the achievement, such as motivation or school
anxiety (Kovac¢ Cerovi¢ i Radisi¢, 2015; Videnovi¢ i
Radisi¢, 2011) or spontaneous strategies of students
in problem solving (see, eg. Pavlovi¢ Babi¢, 2015).
But, the researches dealing with the explicit strat-
egies of problem solving are rare, at least when it
comes to Serbia.

More specifically, the main aim was to iden-
tify the main obstacles encountered by students in
solving these tasks, in order to, on this basis, formu-
late the typical steps in mastering the mathematical
skills needed to solve the tasks situated in real con-
text. Findings of this study can be useful from the
perspective of improvement of teaching approaches.

QUALITATIVE STUDY

The aim. The aim of the qualitative part of the
research is to identify different ways in which stu-

Figure 1: The original version of the task 3

dents make errors and to explore the difficulties they
encounter in solving PISA tasks placed in a realistic
context; finally, to identify which of these errors and
difficulties are typical for Serbian students. The find-
ings of this part of the study were used to construct
new variants of the same PISA tasks were such dif-
ficulties are escaped.

Method

Description of the instrument and the research
process. Students had to solve 6 tasks (4 taken from
PISA, and 2 developed by the authors of the pa-
per). The tasks were situated in a realistic life con-
text and suited to the school age and experience of
the respondents. Tasks tested different mathemati-
cal competences with graduated complexity. Due
to limitations in the scope of this paper, we present
only one of the tasks (Figure 1).

This is the original PISA task (Pavlovic Babic

& Baucal, 2009). It is a multiple choice question
tied to everyday experience. All relevant informa-

COLOURED CANDIES

What is the probability
that Robert will pick a red candy?

A.10%
B. 20%
C. 25%
D. 50%

Robert’s mother lets him pick one candy from a bag. He can't see the candies. The number of
candies of each colour in the bag is shown in the following graph.
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tion is given. The graph is simple and it is not essen-
tial for solving the task.

Students were expected to understand that
the probability of drawing a red candy is equal to
the percentage of red candies in the total number of
candies in the bag.

In the curriculum for primary school, graphic
data were not present until the school year 2009/10,
so that students tested here were not used to this
way of presentation of information in mathematics.

In Serbia, the concept of probability is not
mastered before this level of education, so that stu-
dents rely on implicit lay knowledge and analogies in
solving these problems. The task is solved in several
steps. Conceptual knowledge required for problem-
solving and knowledge of procedures qualifies this
task for the fourth achievement level (549 points on
a scale of achievement). At the level of OECD coun-
tries 50% of students solve this task (OECD, 2009¢).

The sample. The sample includes 15 fifteen
years olds students from upper secondary educa-
tion, i.e. students attending the first grade of the up-
per secondary schools (this educational ages being
tested in PISA).

In this part of the study 6 students from a Bel-
grade Gymnasium (2 working individually and 4
in pairs) and 9 students of a School of Economics
in Belgrade (3 individuals and 6 working in pairs).
Students were selected based on two criteria in con-
sultation with the math teacher: (a) ability to reflect
and express their thinking aloud, and (b) school
marks in mathematics. Considering that the aim of
this phase was the determination of different prob-
lem-solving strategy, the highly expressive students
with high achievement in mathematics were chosen.

Results

The content analysis was applied on data
collected during the qualitative part of the study.
Unlike other qualitative techniques, dialogic prob-
lem solving proved to be particularly suitable for the

purposes of this study (Snape & Spencer, 2003), be-
cause it is made possible insight into the strategies
that students apply. The analysis can take only those
parts of dialogues. The analysis can take only those
parts of the dialogue which were explicitly referred
to the way of solving problems. Other parts of the
dialogue, including non-verbal communication, are
ignored.

Content analysis of verbal communication
during solving all included PISA tasks revealed the
following problems, which make the solving strate-
gies ineffective:

1. Choice of the relevant data. It turned out
that the students had false expectations
that all information given must be used in
order to come up with a solution. This false
belief leads to erroneous attempts to solve,
and illogical results lead them back to the
beginning. All students were able to over-
come the difficulties, and the process lasted
from 30 seconds to 3 minutes.

2. Reading the information presented in the
picture. The picture obstructs the process
of solving the tasks in the following ways:

e Wrong interpretation of the picture
- for instance, a schematic representa-
tion of the staircase (the first task) mis-
led students to apply the Pythagorean
Theorem.

e Visually striking difference in the height
of columns on the chart led to a quick,
laconic answer that difference is great
because it is clearly so in the picture.

e Checking and comparing the informa-
tion given in the picture and in the text.
This strategy is not wrong, but it is re-
dundant and slows down the solving
process.

3. Relating the different phases during the
problem solving. All students who partici-
pated in this part of the research, except
one pair, tried to respond directly to the
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assignment, on the basis of the given in-
formation, without any attempt to analyze
and reflect.

4. Presentation of information by spatial dis-
tribution of objects, or a scheme or on the
mental plane.

Based on the identified problems, we have
intervened in tasks (re-designed them) so to avoid
typical mistakes, or to help students move on to the
next phase of problem solving. For each math prob-
lem, two additional variants were defined: Variant B,
in which the task is made easier removing barriers
in solving, and variant C, which is further facilitated
by being made the first step that leads to a solution.

QUANTITATIVE STUDY

The specific objective of the quantitative
phase of the research presented in this paper was
to whether errors and difficulties registered in the
previous phase are typical for Serbian students. Be-
ing typical, they clearly identify and indicate a sys-
temic issues in the teaching of mathematics as well
as potential validity issues related to the PISA math
tasks using for assessing math achievement of Ser-
bian students.

Method

Instruments

The research was designed so that, by inter-
vening in the nature of the tasks, we eliminate or
reduce the possibility of error and thereby increase
efficiency in solving problems. On the basis of er-
rors in problem solving, noted during the qualita-
tive study, tasks are modified in one of the follow-
ing ways: remove redundant information, remove
the image when the information are given in narra-
tive, divide the instruction into clearly defined steps
of solving process, and explicitly pointed out the na-
ture of the data.

Prior, explicit division of instruction in stag-
es (steps) results in increased success in solving the
tasks. Statistically, we expect students to be more
successful in solving B and C variants of the origi-
nal tasks.

Variables

Dependent variable:

e Mathematical achievement in solving of
problems expressed by the accuracy of
solving particular tasks in the test.

Independent variables:

e Assessment of mathematics, as a measure
of student’s school achievement;

e « The number of points in the admission
exam at the end of the eighth grade.

Control variable:

o Age of respondents. All the participants in
this study were of the same age of the for-
mal education (the first year of secondary
school).

Hypotheses

Here is the list of all hypotheses tested in the
research. In discussion, we focus on hypotheses 3, 4
and 7, which are related to the presented task 3.

1. Elimination of redundant data in the first
task increases the effectiveness in solv-
ing problems. Removing the image in the
same task, as redundant, increases success
in solving tasks.

2. Pointing to the nature of the data in the
second task increases the effectiveness in
solving tasks. Direct instruction to use of
the same data additionally increases per-
formance.

3. Definition of phases of the problem solving
increases effectiveness in solving tasks.

4. Removing image, when the data are al-
ready contained in narrative, increases ef-
fectiveness in solving problems.
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5. Referring to the position of the objects on
the plane increases the success.

6. The first graders (high school) do not have
competence to apply the reverse Pythago-
rean Theorem in a real context. We expect
that, regardless of the fact that students
meet with numerous tasks using the Py-
thagorean Theorem, the number of stu-
dents who are able to exactly solve the task
is very small.

7. School success, presented as scores in
mathematics at the end of eighth grade and
the results of the qualifying exam in math-
ematics, is a predictor of the achievement
on the math test. We expect that students
who are successful in solving math prob-
lems within a real life context will have
significantly better scores of school success
(scores in mathematics achievement in the

Figure 2: Variant B of the third task

admission exam) than the students who
fail to solve these tasks.

Instrument

Based on the findings from the qualitative
part of the study we conceived for each task two var-
iants - variant B and variant C in which the identi-
fied difficulties and errors were escaped. For exam-
ple, variant B of the task 3 is worded so that suggests
the division of tasks in phases. In this variant, the
assistance was not given either as explanation of the
concept of probability or as a suggested procedure
for solving a task.

In version C of the third task (Figure 3) the
data are supplied narratively rather than as a graph.
In addition, the word probability is replaced with the
word chance that, in our view, is closer to the stu-
dents’ experience.

Figure 2 and 3 shows a modified variant of
the task 3

COLOURED CANDIES

Fill the table with numbers
of candies of each colour.

Red Orange Yellow Green Blue
Pink  Purple Brown Total

What is the probability

that Robert will pick a red candy?

A.10%

B. 20%

C. 25%

D. 50%

Robert’s mother lets him pick one candy from a bag. He can’t see the candies. The number of
candies of each colour in the bag is shown in the following graph.
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Figure 3: Variant C of the third task

COLOURED CANDIES

A.10%
B.20%
C.25%
D. 50%

Robert’s mother lets him pick one candy from a bag. He can’t see the candies. The bag contains 6
red, 5 orange, 3 yellow, 3 green, 2 blue, 4 pink, 2 purple, and 5 brown candies.

What is the chance that Robert will pick a red candy?

There were three versions of the test, each
comprising the 6 tasks: two tasks of variant A, two
tasks of variant B, and two tasks of variant C, so that
each of the tested students took two tasks of each
variant. In this way the load was spread evenly and
the decrease of motivation for difficult tasks was
avoided. Table 1 presents the structure of all ver-
sions of the test.

Table 1. Test structure

First | Second | Third | Fourth| Fifth | Sixth
task | task task task task | task
st ) | 3 C C B | A
version
Second | o B B A | C
version
Third gl A A c | B
version

Sample

A total of 379 students from four high schools
took part in solving the tasks. The sample of schools
was expedient, and within each school the classes
have been selected randomly. In each class students
were randomly divided into three groups. Each
group worked with one version of the test.

Subsequent analysis of school success (aver-
age scores in mathematics at the end of the eighth
grade and result in the admission exam) shows that
the groups of students who worked with three ver-
sions of the test were equal in these variables. Table
2 shows data on the number of students according
to schools and the test versions, with data on school
performance.

Table 2. Sample structure and data on school performance

School 1 School 2 School 3 School 4 Total Ei:rtrfasrlcoere Sc}?(\)lzlr ?\%[Zrk
Version A 30 30 42 22 124 15.51 4.11
Version B 27 29 40 33 129 15.50 4.24
Version C 29 26 41 30 126 15.66 4.15
Total 86 85 123 85 379
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Data processing plan

The data were processed in the SPSS statistical
package. We applied the descriptive statistical analy-
sis (significance of differences of arithmetic means).

Findings

Table 3 shows the frequency response of stu-
dents.

Table 3. Response distribution according various
variants of the third task

Correct Correctly Wrong | Did not
Filled Table
Answer Answer | work
(B)
Variant A 36.51% 61.90% | 1.59%

Variant B 46.51% 96.90% | 53.49% | 0.00%

Variant C 54.03% 44.35% | 1.61%

The data show that between the students who
solved modified variants of the task and the students
who have worked with the original version, there are
significant differences in achievements. We used the
t-test for equality of proportions in the three vari-
ants of the task (every two variants were compared);
these findings are presented in Table 4.

Table 4. Testing equality of proportions with various
variants of the third task

A-B A-C B-C
if&’:rcefi 10.00% | -17.52% -7.52%
p-value 0.053* 0.003** 0.117

Analysis of the data indicates the following:

1. Practically, all students know to read data
from the chart. Although in school prac-

tice such representation of data is not used,
graphic representation of the data is un-
derstandable to students, probably as part
of their everyday experience (this kind of
presentation is often used by electronic and
printed media).

. Pointing to the first step significantly helps

in solving the task (the difference between
variants A and B). It was enough just to
point to the division of the solving process
into stages, and students would significant-
ly better do the job. This confirms the third
hypothesis of this study.

. Statistical analysis showed that between

students who worked on variant B and
those who worked on variant C there is
no significant difference in achievement.
Therefore, the analysis of the data does not
support the fourth hypothesis.

. We have analysed the extent to which

school achievement in mathematics pre-
dicts the performance on a task 3. The re-
sults are shown in Table 5. They indicate
that the seventh hypothesis is confirmed
only for the modified variants of task, and
only in the case of school success as meas-
ured by scores in mathematics in the 8th
grade. In task variant A data do not indicate
the existence of any positive correlation be-
tween success on the tasks and school suc-
cess, i.e. better academic achievement in
no way guarantees better achievements in
the test.
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Table 5. Testing difference averages in school success and wrong solution of the third task

Variant A Variant B Variant C
Correct Wrong Correct Wrong Correct Wrong
Average 4.174 4.137 4.383 4.120 4.284 3.912
Math. scores in g’g’e“ed 0.036 0.267 0.371
VIII grade erence
p-value 0.420 0.041* 0.014**

5. There is a big difference in achievements
between variants A and C. In variant C, the
task was fully translated into narrative and
the word “probability” was replaced by the
term “chance”, which is used in everyday
communication. Obviously, there were two
interventions in this task, but both in the
same spirit. Since the result for variant B
shows that the students were able in almost
hundred per cent to read the chart, we
can assume that the replacement of terms
(chance instead of probability) had greater
influence on the difference in achieve-
ments. The overall conclusion would be
that closer the task is to everyday language
and experience of students (e.g. lower level
of abstraction, less symbolic representa-
tion, informal language...), better gets the
students’ involvement in problem solving.
This leads us to the conclusion that the dif-
ference in achievement does not depend on
mathematical knowledge, but on the ability
to translate the real situation into the lan-
guage of mathematics; very likely, the same
effect happens with the direct motivation
for solving the task, which was increased
by placing the task in the known context.

Discussion and Conclusion

The qualitative part of the research shows that
most students understand the concept of probabil-
ity, although they did not encounter with this no-
tion at school; they translate it as “chance” or “likeli-
hood”. This notion is so natural that some students
were not even aware of the fact that it was not a part
of the school teaching.

The results of the quantitative part of the
study show that students have more difficulties with
segmentation of the solution process into the stages
than with the concept of probability. It is clear that
in a naive form this concept should be introduced
much earlier in school curriculum, mostly due to
the great importance that the probability and statis-
tics play in contemporary society. Today, the con-
cepts of statistical probability are a part of general
education; it goes without saying that the admission
tests for almost all jobs contain problems of that
kind. The absence of probability and statistics from
teaching mathematics in Serbia is systemic; it would
be much better if teaching mathematics incorpo-
rates these concepts soon and in the early grades of
elementary school. Problems of probability and sta-
tistics are by their nature realistic and can greatly in-
spire students. In addition, knowledge of basic sta-
tistical concepts expands students’ opportunities for
research, not only in mathematics, but also in other
areas.
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In accordance with the best educational prac-
tices in the world, teaching of mathematics in Ser-
bia should be a problem and project oriented. In
this way, we could achieve greater involvement of
students in teaching/learning process and develop
problem-solving strategies needed for the further
education, as well as for functioning in daily life. It
is also the basis for developing higher order think-
ing including critical thinking.

Initial teacher education in Serbia, as it is
today, is more focused on building mathematical
knowledge and less on the development of teacher
competencies. This is why we recommend that the

initial education and professional training of teach-
ers include, in greater extent, the development of
teaching skills, aimed at organizing problem solving
and project-oriented teaching.

Even with unchanged initial teacher education
and unchanged mathematics curricula in schools in
Serbia, we believe that it is possible to make chang-
es at the classroom level. Even very strict curricula
still leave the place for teachers to bring a problem-
solving and project component in the teaching of
mathematics. In that way, students would be more
engaged during the class, teaching would be more
interesting, and achievements would increase.
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np ViBan Aunh

Bucoka mkona 3a nadpopmaimoHe texnonoruje, beorpay, Cp6uja

ap Jdparumna ITaBmoBuh ba6uh

®unosodckn pakynret, Yansepsurer y beorpany, Cpbuja
Kako ce Moske mocnemnTH yCEIHOCT YYeHUKA y peliaBalby MaTeMaTHYKHX podiaema?

OCHOBHO UCTPaXMBAYKO MNTaHe KOjIM ce 6aBMMO y OBOM pajiy je MUTambe NIeHTU(PNKOBaba ITOTPell-
HIX CTpaTeTyja ¥ OCHOBHUX IIpellpeKa y pelllaBamy IpoOIeMCKIX 3ajlaTaka M3 MaTeMaTHKe, Kako 61 ce fedu-
HIICaJle yCIIellIHe TOfpIIKe y IIPoliecy pelllaBama, a Koje JoBojie 10 ycIexa.

VcTpaxxuBame je peann3oBaHo y Be ¢ase. KBamuTaTuBHUM UCTpaXXMBambeM, y YCIOBUMA UHANBULY-
aJIHOT pajia MM pajia y 1apy Ha 3a/laTKy, HaCTOja/IM CMO Jia yTBPAMMO Ha KOje HayMHe Y4eHMIM Ipelle U Ha
Koje rmoTemnikohe HamIase Mpy pelaBamy 3a/jaTaka CMEIITEHNX Y pealaH KOHTEKCT, Kao I fla e YTBPAY Koje Off
THX Ipelllaka 1 moTrenrkoha cy TMnm4He. AHa/lIM30M cafip>kaja BepOaHNX MCKa3a Y4eHNMKa TOKOM pelllaBamba
3ajlaTaKa U3JIBOjeHM Cy IIpo6IeMM KOji YMHe CTpaTeruje pelraBama HeednKacHIM.

KBaHTUTAaTMBHIM MCTPaXMBambeM IIPOBEPaBaIyi CMO y K0joj Mepy Cy Tpellke ¥ HoTemkohe ycTaHo-
B/bEHE Y IIPeTXO/IHOj (hasyl TUIIMYHE, IIITO MOXe OMTY jacaH AMjarHOCTMYKY 3HAK KOjU yKasyje Ha CHCTEMCKI
HEJI0CTAaTaK y HACTaBM MaTeMaTuKe ¥ MHCTPYMEHTUMA 3a IPOLleHy MoCTUrHyha yyeHnKa.

Ys0pak y4eHnKa obyxsara IleTHaeCTOTO/VIIIbAKe, OffHOCHO YYeHNUKe IPBOT pa3pesia 13 YeTVPH Cpefibe
mkosie y beorpagy. ¥ KBanmuTaTMBHOM JIeNTy MCTPaXKMBakbha yYeCTBOBAJIO je IIeTHAECT YIE€HMKA, a Y KBAaHTUTA-
TUBHOM TPUCTa CefaMJIECET U JIeBET yYEHNMKA. Y30PaK IIKO/IA je IIPUTOfIaH, a y CBAKOj LIKO/IN Cy TeCTUPaHa
IIe/1a ofie/berba Koja Cy HaCyMIYHO n3abpaHa.

Y3opak 3agaTaka YMHM IIeCT IpoOIeMCKIX MaTeMaTNYKIX 3a/jaTaka, off KOjuX Cy 4YeTHpH Ipey3eTa U3
MmebyHapopnHor mporpama nposepe yaeHnukux nocturayha (OELI/ITVICA), a gBa ¢y cacTaBWIN ay TOPY OBOT
paza. 3ajaly cy CMELITeHN) Y pealaH KOHTEKCT U Y CK/Iafly CY ca y3pacTOM M MCKYCTBYMA VICIIMTaHMKA. 3afaly
TECTUPAjy pasmM4InTe MaTeMaTUIKe KOMIIETeHI[yje U IPafyupaHi Cy 110 KOMIJIEKCHOCT.

AHanusoM caapskaja BepOalHMX MICKa3a YYeHMKA TOKOM pelllaBama 3ajlaTaka U3JIBojuu cy ce cnefehn
npo6/IeMy KOju 4iHe CTpaTeruje peasama HeepukacHuM: (1) V360op peneBaHTHUX MOfjaTaKa — IOKa3aso ce
fla Cy y4eHMIM MMajIy OTPeIllHa OYeK1Balba Jja CBM JJaTy MOflally MOpajy Aa ce ynoTpebe fa 61 ce ZOLIIO KO
perema; (2) YnTame CIMKOM JaTHX IOJATaKa — C/IMKA je OMeTasIa IIPolLiecC pelllaBamba 3aaTaka Ha ciefiehe Ha-
YJHe: IIOTPEIIHO MHTepIpeTHpalbe CIINKe, IOTPEelTHO MHTepIIpeTupambe 300r HejacHohe y rpadpuyKoM IpuKa-
3y IofaTaKa, IpoBepaBambe U ynopehusame nogaraka Kojy Cy JaTy CIMKOM M TeKCTOM, LITO JOBOAMU IO YCIIO-
paBama Ipolieca pelraBama 3aarka; (3) [loBesnuBame pasmnunTux ¢asa y pelrapamy 3alaTKa — IOKa3aIo ce
fla yY9eHUIIM TTOKYIIaBajy Aa AMPEKTHO foh)y o pelema 6e3 peTXOiHe aHA/IM3€e PACIIONIOKMBUX ITOfaTaKa; (4)
IIpencrap/parbe, CXeMOM MM Ha MEHTA/THOM IUIaHY, TOfaTaKa O IPOCTOPHOM pacropeny objexara.

Ha ocHOBY youeHUX po6ema, MHTepBEHMCAIN CMO Y 3a/lalliMa TaKo fla ce U306erHy TUIMYHE TPelIKe
VTV TIOMOTHE YYeHNIIMMa y TIpe/lackKy Ha HapefiHe dase pellaBama mpobnema. 3a cBaku 3ajjlaTak GopMysuca-
He Cy /iBe O/laKllIaHe Bep3uje: b Bepsnmja, y K0joj je mar [upeKTHMjM IpKKa3 IoflaTaka, u 1l Bepsuja, y kojoj ce
YYEeHMIIM HaBOJie Ha IIPBM KOPAaK y pelllaBamby 3a/jaTkKa.
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3a morpebe oBOr pajia MpUKa3aHe Cy aHa/M3e KOje ce OfHOCe Ha IIPOOIeMCKH 3ajlaTaK 13 00/IacTy Be-
poBaTHohe y KojeM Cy mogary fatu rpagukom.

Y KBaIMTaTMBHOM Jie/ly MCTpaKMBama ce I0Ka3ano fa BehnHa yueHuKa 3Ha 3a mojam BeposarHohe,
MaKo ce ca TUM II0jMOM HUCY CYCpe/lu y IIKOJN, ¥ IpeBOje Ta MOjMOBUMA ,laHca win ,moryhuoct®. Taj
II0jaM je TOMKO IPVPOJAH yIeHMIIMA 1a HEeKM HUCY HY 3HA/IM [a Y IIKO/IM HUCY YYWIM HUIITA O BEPOBAT-
Hohn.

Pesynratu KBaHTUTaTMBHOT flefla MCTPaKMBamba MOKa3yjy #a je Behu mpobmeM yyeHnumma fja nope-
e mpobeM y dase Hero caM KOHIIENT BepoBaTHohe. JacHO je fa oBaj KOHLeNT Tpeba Ha jeflaH HaMBaH HAYMH
MHOTO paHUje 3y4aBaTy y LIKOJIN, a HajBMIIIe 300T BeMKOT 3HaYaja KOjyi BepoBaTHOhA 1 CTaTUCTUKA UTPaAjy Y
caBpeMeHOM JipymITBy. CTaTMCTUYKO-BEPOBAaTHOCHN KOHILIENITY Ce laHac yOpajajy y ommreo6pa3oBHe, 1 CKO-
PO Ia HeMa IIOCTIOBA Tfie Ce 3a IpyjeM He pajie TeCTOBM KOju cafipxke rmpobneme u3 ope obmactu. I[Ipobnem
MamKa BepoBaTHOhe U CTaTUCTHUKe Yy HacTaBu MaTeMaTnke y Cpouju je cuctemcku u 6mhe 60/be 3a HacTaBy
MaTreMaTyKe aKo ce OBU KOHIIENITI YCKOpo Hal)y y HIDKMM pa3penuma ocHOBHe 1ukorte. [Tpo6memu 13 BepoBart-
HONe ¥ CTaTUCTHKe CY 110 CBOjOj IPUPOAY PeaTMCTUYHMU U MOTY Y BE/IMKOj Mepy MHCIIMpUcaTH yyeHnke. Ocum
TOTa, I03HaBahe OCHOBHVX CTATMCTUYKMX KOHIIENaTa IpOLIMpYje yd4eHNIMMa MOTyhHOCTH 3a MCTpaKMBad-
KU paji, He caMo U3 IIpefiMeTa MaTeMaTnKa Beh 1 y ipyrum obrmactuma.

Hanasy ncrpaxupamwa Morim 61 fa MMajy MMIUIMKaIje M Ha CUCTeMCKa pelllerba Koja ce IPUMembYjy
y o6pa3oBamy, ali 1 Ha CBAaKOJHEBHY HACTaBHY Ipakcy. VIHOBUpamwe IporpaMa MHUIMjaTHOT 00pa3oBama
HACTaBHNMKA MaTeMaTyKe, Kao ¥ IporpamMa KypMUKylTyMa 3a OCHOBHE M Cpefiibe IIIKOJe, Tpebano 6u ma npe
y TIpaBIly Nofip)KaBama HACTAaBHMYKMX KOMIETEHIVja 3a MPOOIeMCKY U IMPOjeKTHO OPraHM30BaHY HACTaBY
KOjoM 61 ce TIofp>Kay BUIIN 0OIMIM MUIIJberba KO y4eHMKa. Y OYeKMBarby IPOMeHa Ha CICTEMCKOM HIMBOY
Moryhe je yHanpeauTy 1 CBaKOZHEBHY paji y YYMOHMIM TaKO LITO O ce Kpo3 IMpobeMcKe 3ajiaTKe U KOolle-
PaTMBHM PaJ] yYEHMKA Ha IbJMa IIOCTUTAO0 BUIIM CTEIIEH aHTa)KOBatbha YYeHMKa y HaCTaBy, TIOIUTA0 KBAIUTET
HacTaBe U yHarpesuaa obpasoBHa HocTurHyha yueHnka y o671acTyt MaTeMaTHKe.

Kmyune peuuy: MaTeMaTIYKa IICMEHOCT, pelllaBarbe Ipo0ieMa, BepoBaTHONa, cTpaTeryje pelaparma 3a-
maraka, mporpam IIVICA.
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Abstract: The development of children’s concepts is often still studied without taking into account school
practices, namely, the verbal and instrumental activities in which these concepts develop. The present research
is rooted in a Vygotskian perspective that defines thinking and its dynamics within the semiotic contexts where
they take place. The article aims at showing how pupils were guided by their teacher to adopt an inquiry- and
argumentative-based approach to learning science. Software developed to support argumentation and learn-
ing — an argumentative map called Digalo that provides a visual representation of the discussion - was used in
the classroom by teachers and students to learn about astronomy. The data presented here were extracted from
a European project (Escalate) which aimed to enhance science learning through argumentation and inquiry
activities (Andriessen, Baker & Suthers, 2003; Muller Mirza ¢ Perret-Clermont, 2008; Muller Mirza, Tartas,
Perret-Clermont & De Pietro, 2007). Three elementary classes (grades 3, 4 and 5) participated in the study and
were led to explain “why are there seasons?” in the course of different phases of debates guided by the teacher
and mediated by argumentative maps. General quantitative results based on the comparison of pre-test and
post-test scores showed that the students in grades 4 and 5 improved their knowledge whereas the 3 grade
students did not progress. A more detailed analysis of the different phases of the study was then carried out,
focusing on the evolution of children’s understanding of the seasons through the analysis of their productions
(the structure and argumentative contents of their argumentative maps) and on how the 5" grade teacher scaf-
folded his students’ sessions. The results showed that elementary school students can learn from debate oriented
by argumentative maps and guided by the teacher. The roles of argumentative maps and teacher’s scaffolding
in learning and thinking processes are discussed from a sociocultural perspective.
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Introduction

The research presented here aims to show that
even in elementary school where children have not
yet developed scientific concepts?, they can engage
in a participatory way of doing science and can de-
velop discursive practices as scientists (namely ne-
gotiating the meaning of a phenomenon through de-
bate and dialogues mediated by cultural tools such
as scientific data or schemas, drafts, etc.). “Learning
and thinking are always situated in a cultural setting
and always dependent upon the utilization of cul-
tural resources” (Bruner, 1996, p. 4). This proposi-
tion was illustrated by studying some intermediate
ceuvres (Meyerson) by elementary school children
in the course of a scientific activity that consisted
in understanding the seasons. Three classes of 3%,
4™ and 5" grade students participated in construct-
ing an argumentative map and then re-using it in a
subsequent session guided by their teacher. Our re-
search questions are: what practices take place when
a particular tool is used in class to learn astronomy?
And how are durable traces of scientific activity and
thinking processes materialized in argumentative
maps used by the teacher to develop the children’s
understanding of a specific phenomenon, i.e., the
seasons?

In psychology, the role of materiality or ob-
jects in shedding light on the development of knowl-
edge is generally considered subsidiary. In Piagetian
theory, for example, objects are pretexts for study-
ing children’s individual competencies; they are not
taken into account as social and historical entities.
Being able to use them reveals the stage of thinking
reached by the child. Other authors, however, have
stressed the need to take objects and, more broadly,
all mediations (material or conceptual) into account
in order to understand where knowledge comes
from (Baucal, 2012; Perret & Perret-Clermont, 2011;
Serensen, 2009). This is also the case in the CHAT
(Cultural Historical Activity Theory) perspective

2 According to Vygotsky’s definition, scientific concepts
emerge during adolescence.

(Cole & Engestrom, 1995; Cole 1996; Engestrom,
1987). Following Vygotsky, these authors assign a
central role in learning situations to social interac-
tions in which students and teachers have the op-
portunity to reflect on their problem-solving strate-
gies by engaging in a reflexive written or oral activ-
ity. In this perspective, activities that use intermedi-
ate artefacts to support social interactions are cen-
tral in the meaning-making process. One such ar-
tefact is Digalo’®, a software designed by researchers
in psychology, education, communication and com-
puter sciences to support argumentation in learning
science. The underlying assumption was that debate
and argumentation in class might become thinking
tools that enhance learning. One of the aims of this
research was to invite children to engage in scien-
tific debates, as practicing scientists do, relying on
the appropriation of concepts and the use of valid
resources (for a detailed presentation of the role of
the software, see Andriessen, Baker & Suthers, 2003;
Muller-Mirza & Perret-Clermont, 2008). Draw-
ing on Vygotsky’s thesis that thinking is semiotical-
ly mediated (Vygotsky, 1978), we hypothesized that
the external representation of dialogues in argu-
mentative maps (Digalo) could transform exchang-
es in the three school grades studied and thereby
help to co-construct shared knowledge or ideas.

The originality of the Escalate research pro-
ject conducted in Toulouse (France) was to propose
this tool in an elementary school in order to study
how teachers and their students used it to achieve
a scientific understanding of the seasons. Three dif-
ferent grades took part in the research (Grades 3,
4 and 5) working on the cycle of seasons and the
day/night cycle. We present here only part of the re-
search project — the way children and their teacher
co-constructed a shared understanding of the phe-
nomenon of seasons by analysing the mediations
used. We first present some theoretical underpin-
nings of the study, then the methodology used and

3 Digalo was developed in the Dunes project IST-2001-34153
and was tested in Escalate (Enhancing SCience Appeal in Learn-
ing through Argumentative inTEraction) in science learning.
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the main results regarding the role of Digalo maps
in the teaching-learning situations.

Reasoning in astronomy

Naive or everyday knowledge versus
scientific knowledge

In developmental psychology, studying chil-
dren’s initial knowledge in astronomy is based on
the identification of the naive knowledge they have
of the world. Vosniadou, Skopeliti & Ikospentaki
(2004) showed that 6- to 12-year-old children’s naive
representations about the shape of the Earth evolved
as a function of different models: the first models
represented the Earth as a disc or rectangle where-
as the final model matched the scientific one, i.e. a
spherical representation of the Earth. Between these
two extremes were intermediate models that inte-
grated new knowledge acquired in class into the ini-
tial or naive knowledge. Children appeared to have
a sort of naive theory about the shape of the Earth,
based on two presuppositions: “what looks flat is
flat” and “what is not held up, falls down”. In this
cognitivist perspective, the focus is on the organi-
sation and structuration of knowledge and its evo-
lution during development. This perspective, often
designated as conceptual change, tries to explain the
difficulties met by children and adults based on their
cognitive functioning. According to this theory, this
intra-individual level of analysis could explain the
difficulties people encounter in understanding a sci-
entific phenomenon.

Another perspective consists in reconsider-
ing the distinction made by Vygotsky between eve-
ryday concepts and scientific concepts and in rede-
fining developmental psychology as a psychology of
education or a psychology of teaching-learning situ-
ations and not only of an individual subject working
alone. Schoultz, Séljo & Wyndhamn (2001) showed,
for example, that it is necessary to take not only dis-
course practices seriously into account but also ar-
tefacts such as the globe in order to understand how

children reason and develop their reasoning regard-
ing the Earth. Most of the time, except in situated
and distributed approaches to cognition (Hutchins,
1995; Lave, 2011), these constructions have been
studied in a decontextualised manner, that is to say
outside the discursive and mediated activities in
which they were constituted.

The present study adopts a Vygotskian ap-
proach, which posits that the activity of thinking
and its dynamics or movements cannot be studied
independently from the social, material and semiot-
ic context from which they emerged (Moro, Schneu-
wly & Brossard, 1997). This is in line with the idea of
a “semiotic ecology” (Enyedy, 2005) where talk, ges-
tures, texts, graphics as well as body postures, mate-
rial environment and history are taken into account
(p-432). In order to understand the meaning-mak-
ing process of a phenomenon, it is necessary to take
seriously into account both materiality and semiot-
ic tools as resources that can be the stage for anoth-
er resource (p.432). In a sense, like Latour’s (1987,
1988) definition of science as an argumentative so-
cial process that is never stabilized, a process of con-
structing, defending and challenging arguments
about the nature of the world is used here. His prop-
osition of mapping controversies (cartographie des
controverses in French) in science seems to be both
a methodology to learn about the complexity of sci-
entific issues and a semiotic system to represent the
links or networks between the different viewpoints
of the actors involved in the process of doing sci-
ence. Digalo allows users to construct maps of dia-
logues and thus supports doing science dialogically
by visualizing the ongoing discussion about a scien-
tific phenomenon. Studying argumentative maps in
practice in different classes will illustrate whether or
not this kind of tool supports the meaning-making
process for students.

So following Latour, if doing science means
engaging in argumentation for practicing scientists,
children who learn to practice science need to learn
how to construct, negotiate, defend and challenge
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arguments (Danish & Enyedy, 2015). The develop-
mental literature in psychology showed that children
as young as three years old are able to provide justifi-
cations for their actions (Dunn & Dunn, 1987). Lat-
er, they also become able to adapt their justifications
to the audience and the context (Orsolini, 1993). As
we discussed elsewhere (Muller-Mirza, Perret-Cler-
mont, Tartas & Iannaconne, 2009), argumentation
is a socially and culturally situated activity. Children
learn to argue in everyday contexts and also learn
to argue differently at school depending on the top-
ic under study. Doing astronomy can be defined as
participating in a social dialogical process with part-
ners who do not always share the same background,
knowledge and theories, where negotiations are at
stake using different kinds of cultural resources. In
the next part, we will explore the role of mediations
in such a learning process.

Learning from social situations
through computers

Learning has been defined in a situated per-
spective as learners’ participation in inquiry- and
discourse-based activities in science that bring to-
gether social interactions and the technological,
material and symbolic resources available in the
environment. Learning processes are not deter-
mined but are shaped by the social and physical af-
fordances of the systems used by learners. Disagree-
ments and their resolution, socio-cognitive con-
flicts (Baucal, Arcidiacono & Budjevac, 2013; Doise,
Mugny & Perret-Clermont, 1975; Perret-Clermont,
1979/2000) and verbal exchanges (Jaubert, 2007)
play a central role in learning. Argumentation in
class is also a discursive activity that leads to learn-
ing and knowledge development (Andriessen, Bak-
er & Suthers, 2003; Douaire, 2004; Muller-Mirza &
Perret-Clermont, 2009).

Research in CSCL (Computer Supported
Collaborative Learning) has shown that technologi-
cal, material, and social resources shape how users

think about technology. As a result, software devel-
opers design interfaces that are intended to struc-
ture social interactions as they can generate learn-
ing for the users and orient the structuration of the
argumentation. The software provides visual sup-
port for the discussion through the construction of
argumentative maps or discourse maps. The exter-
nalisation of arguments and claims in a visual rep-
resentation of knowledge has both advantages and
constraints for debating and learning. These argu-
mentative maps were first used as a means of com-
munication or as a way of recording argumentative
exchanges and then they became resources (both
stimuli and guides) for conversation and reasoning
(Roschelle, 1994). Suther (2003) showed for exam-
ple how different computer-based representational
shapes allowed the construction and manipulation
of external representations that mediated collabora-
tive interaction, a process he referred to as represen-
tational guidance. These representational tools pro-
vided the learners with the means of sharing their
understandings and once shared, their understand-
ings became open to question and usable by every-
one taking part in the discussion. They became part
of a shared context as objects of knowing. Represen-
tational guidelines play three main roles according
to Suthers (2003, p.31): (1) they can initiate negotia-
tions on the meanings at stake in the debate. For ex-
ample when learners want to transform one repre-
sentation or add a new idea they are obliged to agree
with each other, which leads to negotiations about
the representations used; (2) like deictics in writing,
they have a deictic function since their components
(i.e., arrows) make it possible to refer to what has
been proposed earlier. An agreement or disagree-
ment between two ideas or arguments can be pin-
pointed by using arrows to link two different shapes
in the graphical discussion; (3) they provide a foun-
dation for an explicitly shared awareness or a col-
lective memory (p.31); shared representations may
serve as memories for the group and they become
always accessible for future exchanges.
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As the present research concerns elementary
school pupils and not more advanced students as is
usual in CSCL studies, not all the functionalities of
Digalo were used by the teacher and students. Thus,
the shapes denoting different language acts were re-
duced to two or three: one for saying “I have an idea”
or “I have a question...” and one for saying “I have
a hypothesis” but in fact these shapes were used in-
differently by the users. What serves as meditational
means in our study is not the fact that shapes medi-
ate different statuses of knowledge (such as hypoth-
esis, argument, belief, question, counter-argument,
etc.), it is rather the possibility of tracking the main
ideas written in undifferentiated shapes and the pos-
sibility of going back to earlier elements in the con-
versation that serves as a tool to think about and ex-
plore in depth the problem under study. So writing
her/his own idea, sharing it with others, questioning
it, justifying it and trying to defend it or reviewing
it depending on the different points of view and ex-
changes may lead students to develop a better un-
derstanding of the seasons. Suther (2003) pointed
out that the units of knowledge made visually sa-
lient in the representational space become a more
important object of negotiation than the units that
were not challenged, discussed and linked to others.

Based on the thesis of the semiotic mediation
of the mind, we hypothesized that participating in
a debate mediated by Digalo followed by a reflex-
ive step on the argumentative maps considered as a
product or intermediate state of thinking (the maps
were printed and read and examined by the students
and their teacher), can be conducive to learning in
science. A great deal of research in CSCL has shown
the benefits of synchronous sessions with argumen-
tative tools but very few studies have examined how
the argumentative map as a process of meaning-
making can become a product from which anoth-
er thinking activity may emerge between students
and their teacher. What kind of practices take place
when the teacher uses Digalo in an elementary as-
tronomy class? To answer this question, we moni-
tored the way children and teachers used Digalo

in the course of different kinds of learning activi-
ties aiming at helping students to acquire a “scien-
tific culture”, i.e. to be able to propose a hypothesis,
to discuss it with others in order to improve it, and
to use acceptable and evaluable sources to support
their viewpoint.

We focused mainly on the transition from a
collaborative dialogical written activity - synchro-
nous debate through an argumentative map - to an-
other collective dialogical activity directed by the
teacher and mediated by a printed argumentative
map on which students were invited to assess the ar-
gumentation and the knowledge used. We assumed
that this space of negotiation, supported by argu-
mentative maps in both synchronous and asynchro-
nous (afterthought traces of activity) use, and guid-
ed by the teacher would lead to a reflexive activity
about knowledge and argumentation. It is not only
the semiotic activity based on this kind of map that
generates such a reflexive posture but the combina-
tion of these varying forms of work guided by the
teacher that can lead to such a inquiry attitude to-
wards others’ and towards their own ideas.

METHODOLOGY
Participants

Three grades in an elementary school in the
suburb of Toulouse participated in the study: 25
grade 3 students and their teacher, 23 students in
a double grade (grades 4 and 5) and their teacher,
and 28 Grade 5 students and their teacher. Different
artefacts (language as well as various semiotic tools
such as maps, tables, gestures, etc.) were used to an-
swer the question: why are there seasons? Teach-
ers and researchers co-constructed the class ses-
sions and chose the different tools distributed to the
students in order to support the scientific approach
based on the emergence of conflicts or contradic-
tions at different steps in the learning process.
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Material

The students took part in the activity ‘doing
astronomy’ by following different sessions in the
learning sequence in which various resources were
proposed: a scientific figure representing the dis-
tance between the Earth and the sun at the differ-
ent equinoxes; the uses of the software Digalo. The
teachers and the students also used the blackboard
and a globe. During the small group sessions, the
students used their notebooks to write down expla-
nations that completed/supported their verbal ex-
changes.

We focus particularly on (a) the argumenta-
tive maps in-the-making (in synchronous session)
as the visualization of the discussion in order to rep-
resent different points of view and their relations;
(b) the printed argumentative maps as specific med-
itational tools (tool of the tool in a sense) because
they can be used as discursive tools to support an in-
itial understanding of the object —seasons- and as a
discursive product when they become an object for
a new activity (evaluation of the propositions in the
map).

The learning situation and the unit of analysis

A learning sequence comprised several ses-
sions during which different activities were pro-
posed in order to see whether or not students can
engage in an inquiry- and argumentation-based ap-
proach to science. These activities - formulating a
hypothesis, explaining seasons using different doc-
uments, debating in class, debating with Digalo, re-
using a collaborative work materialized on an argu-
mentative map in order to start a new debate - were
studied as mediated actions in context (the unit of
analysis suggested by Cole, 1996). The analyses of
these different actions concern two planes of cog-
nition: a plane with an analysis of the dynamics of
argumentation (Argument/Reply”Counter-Argu-
ment, Leitao 2000) and a conceptual plane, the di-

mension of meaning-making of the phenomenon
“seasons’. But as these mediated actions are guided
by the teacher, the processes of argumentation and
of co-constructing meanings of the seasons were
also studied with respect to the teacher’s actions and
in particular how the teacher scaffolded students’ ar-
gumentative and conceptual activity.

Figure 1 presents the different steps of the
learning sequence. (1) In the first phase, students
were asked to answer different questions about as-
tronomy in order to assess their comprehension of
the seasons and of the day/night cycle, etc. (2) In the
second phase, small groups of four students (with
different levels of understanding, based on the results
of the questionnaires in phase 1) had to write hy-
potheses to explain “why is it hotter in summer than
in winter?” after having worked together on a figure
representing the distance from the Earth to the sun.
(3) The third phase consisted of a whole-class debate
on the question “why are there seasons?” as a point
of departure and in which all the groups put forward
their hypotheses that had been formulated in the
previous phase. (4) A debate through Digalo then
took place, initiated by a question or a proposition,
which was not the one on which there was a consen-
sus in the small groups in phase 2. (5) The fifth phase
was a map-oriented discussion in small groups (the
same during all the phases): two reconstructed maps
based on the maps developed in phase 4 were pro-
posed in order to initiate another debate. (6) A fi-
nal collective debate based on these two argumen-
tative maps was orchestrated by the teacher. (7) Stu-
dents were individually asked the same questions as
in phase 1, as a sort of post-test (even if it can also
be defined as a learning phase as we discussed else-
where; see Tartas & Perret-Clermont, 2012; Tartas,
Baucal & Perret-Clermont, 2010). All of these steps
were videotaped and transcribed. In this article, we
will focus mainly on the fourth phase (in which the
maps were produced by the students) and on the fol-
lowing phases where they were re-used. The analy-
sis of the last collective debate (step 6) has been re-
ported elsewhere (Tartas & Simonneaux, 2015), so
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will not be presented here in detail. Rather, we used
the epistemic obstacles identified in this first anal-
ysis (Tartas & Simonneaux, 2015) as indicators to
study the co-construction of the scientific meanings
of the seasons through several argumentative ses-
sions (from 2 to 5). We focused our analysis mainly

Phase Nature of the task

1. Individual work (pre-test)

To explain the planets’

on some of these “epistemic obstacles” such as the
movements of the sun/the movements of the Earth,
the tilt of the earth/ the angle of the sunbeams, the
“speed” of the Earth (the fact that the Earth can ro-
tate faster or more slowly).

Data

First written production

moves, seasons, day and

night cycle...

2 (a) collective in the class
explanations

2. (b) collective work in group Putting foward a hypothesis
(distance document)

of 4 (heterogeneous)

3. Collective debate in class— To confront groups’
hypotheses to outline the

joint setting

Initial question + first

oral exchanges in the class
and within small groups
(video-recorded) + written
production (joint
hypotheses)

Oral exchanges in class
(video-recorded)

diversity of explanations

4.Digalo session in group of 4 To debate from another
hypothesis than the one

proposed

5. Small group on maps

6. Collective in the class

7. Individual work (post-test) Same as 1

To evaluate two
argumentative maps

Debate on the maps

Writen exchanges on digalo +
oral exchanges (video-
recorded)

Oral exchanges (video-
recorded)

Oral exchanges (video-
recorded)

Written production

Figure 1. The different phases of the learning sequence regarding the nature of the task and the kind of data.

Results

General results (comparison of phases 1 and 7)

The analysis of the students’ answers to the
questions concerning their knowledge about the so-
lar system (first and last phases of the learning se-
quence) led to the conclusion that the grade 5 stu-
dents and the double 4™ and 5™ grade students im-

proved their knowledge about the seasons (com-
parisons of scores between pre- and post-tests:
grade 5: t=2.585, p=0.017 and grade 4-5™: t= 2,750,
p=0.010). More particularly, the most frequently
used argument in phase one (the distance) to ex-
plain the fact that it is hotter in summer than in win-
ter, was less frequent in the last phase for these two
grades. Only the 3 grade students did not progress
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t=2.750; p=0.010)
8 t=2.585; p=0.017). %
e,
7 FAY
——

6
5 ~— mphasel (pre-test)
4 ——phase 7 (post-test)
3
2
1
0

Grade 3 Grade 4-5 Grade 5

Figure 2. Evolution of the score of understanding the seasons from pre-test (phase 1) to post-test (phase 7)

between phase 1 and phase 7. However, this general
analysis tells us nothing about what happens dur-
ing the different argumentative phases of the learn-
ing sequence. We therefore undertook more de-
tailed analyses to examine (a) the different hypoth-
eses proposed by the groups of students in the three
elementary grades; (b) the way they discussed them
through argumentative discussion online (Digalo
session phase 3); (c) the way the 5" grade teacher
and his class co-constructed a shared explanation of
the seasons by using the argumentative maps.

Different kinds of hypotheses depending
on the school grade

If we examine first the hypotheses proposed
by the students after phase 2, where they worked
in small groups of four students on a scientific
document (a figure representing the distance from
the sun to the Earth at the different equinoxes) and

after the first whole-class debate (phase 3), it was the
hypothesis of distance that was preferentially used
by the students even though they had a document
that directly contradicted this proposition. This
contradiction, deliberately introduced by the
teacher, did not achieve the intended effect from
the students’ perspective as they did not use it at the
beginning of the learning sequence.

The 3" grade students proposed two
hypotheses: (a) the Earth goes faster in winter than
in summer and (b) the Earth is nearer the sun in
summer.

The 4-5" grade students proposed two
hypotheses: (a) the Earth is nearer the sun in
summer and (b) the days are shorter in winter
because the Earth is tilted.

The 5" grade students developed four
hypotheses: (a) summer is due to the fact that the
Earth approaches the sun; (b) half of the Earth is lit

57



Valérie Tartas

by the sun and the other half not; (c) the hot season
is due to the fact that the sun is higher; (d) the
sunbeams arrive straight on the Earth in summer.

Examples of argumentative maps
at the three elementary school levels

These different hypotheses were re-used to in-
itiate the debate via Digalo software in phase 4: the
students discussed in pairs via the software in the
same small groups as those initially formed in phase

2. Three examples of argumentative maps are shown
to illustrate the kinds of maps elaborated by the stu-
dents as a function of their grade (see Figures 3, 4
and 5). We analysed the maps using Leitaos (2000)
patterns of Claim/ Counter-Claim/Reply in order to
shed light on argumentative dynamics and we also
tried to identify the different themes proposed and
negotiated during the various debates.

The way 3" grade students used Digalo is spe-
cific: they did not justify their propositions and sim-

1 La Terre tourne plus vite en hiver qu'en &té
c'est pour cela qu'ily a des saisons. Que
"‘{pensez—vous de cette hypothése?

5 il faudrait qu'il fase ete tout les jours

> &

Z 2 Nous ne savons pas

4 il nous faut des saisons pourfaire

7 pourguoi les saisons existent?
< pousse les plante
'%

> F—"’"N*j
ot g
{? il faut des saison par se que sane \{1
serais pas drole qu'il face toul tant
>J Dychaud

o )

Figure 3. Example of an argumentative map in grade 3 (phase 4)

Legend: translation of the map

1.The Earth turns faster in winter than in summer that’s why there are seasons

2.we don’t know

3.why do seasons exist?

4.seasons are needed to make the plants grow
5.1t should be summer everyday.

6.

7.we need seasons because it would not be funny if it is always hot.

ply juxtaposed their ideas without linking them up.
Furthermore, whatever the hypothesis proposed,
as here in figure 3 “the Earth goes faster in winter
than in summer, that's why there are seasons’, grade
3 students proposed functional explanations such as
“seasons are necessary to make plants grow!” This

proposition was not challenged or taken up as an
object of discourse. Each of the participants in the
debate wrote a proposition without any link with
what had been previously proposed.

In the 4-5™ grade, the argumentative maps
were not more fully developed than in the 3 grade
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2 heureusement gqu'il v a des pays froid [
car sinon la terre serais tout le temps
Chaudea

3 ouicarles pays du has ne sant pas
atteint par les rayons du saleil.

S

1 Mous n'avons pas tous le méme
ensoleillement car les pays ne sont pas

.{lnua droits. Ceux du bas auront moins de
soleil I'hiver. Gu'eh pensez-yous?

4 fitle

5 I'ensoleillement et faible I'hiver car les
raillon du soleil les ateigne main

Figure 4. Example of an argumentative map in the 4-5th grade

Legend: translation of the map

1.We do not have the same sunlight because not all countries are straight. The ones in the bottom

will have less sun. What do you think about that?

2.fortunately there are some cold countries otherwise the Earth would always be hot.
3.yes because the sunbeams can’t reach the countries at the bottom .

4.-

5.the sunlight is weak in winter because the sunbeams reach them less.

but the students tried to answer the question that
can be reformulated as: what are the origins of the
seasons? The initial hypothesis presented in figure 4
was “we do not all receive the same amount of sun-
light because the countries are not all straight on.
The ones that are at the bottom have less sun in win-
ter” (see figure 4, number one). This hypothesis was
not taken into account by the students but they tried
to answer why there are seasons or they tried to jus-
tify their proposition. In another argumentative
map, the following hypothesis “the days are shorter
in winter because the Earth is tilted” was challenged,
with opponents “I think it is wrong because in that
case the days would also be longer in summer” and

defenders “we think it is true because the sun rises
later in winter and sets earlier”. Answers at this level
begin to be justified and co-exist with propositions
that are juxtaposed.

In Figure 5 there are seventeen propositions,
some linked by arrows. The format of the discus-
sion through Digalo was rather Claim”Counter-
Claim”Reply (Leitao 2000; Muller-Mirza, Tartas,
Perret-Clermont, & De Pietro, 2007). The students
engaged fully in a sort of evaluative process about
what had been said and why. They asked questions
when it was not clear or when they needed further
information. Argumentative maps become richer in
quantity and quality as the school level increases.
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3 Awezvous d autre hipotheses 777 1 Estceque I'té estdl au fait que 1a Terre
[ ';'\4;59 rapproche du Soleil?

nous penson la meme chosel

<5 non nous en avons pas d'autre car

4 Mous n'enn avons pas d autre
(s

i

[1 5 hon be nous pouvons arreter?!

/

17 bon aurevaire atous de suite
(s

2 nonellenestpasduasaelleestdua
__linclinéson des rayons du soleil

&
-

mais vous avez vous d'autre

Anvnoteses?! /

/ [10 c'estjuste une idée pour lancer le sujet

5 changeon de guestion g mais non sinon les

nous brulerait est si la terre ralenti en
fesant un tour sur elle meme cela
voudrait dire que la terre ne tourne pas
SUr elle metme en un jour

- 7 il nous fauttrouver d autres hipotése
rayon du salell fepinon se sujetn'a pas d intéret

<13 nous nous sommes d'accord sur e

rapprochement de la terre et linclinéson

16 sic 'est hientot finit
(s,

T

14 c'est nous quil avons dit donc nous
sommes forcément d accord
D

la terre qui ralenti en passen pres du

ol

ctes ravonsletvous vous etes d'aceard

<3 nous avons une hypotese:sa peut etre

11 non ¢ 'est pour qu il faudrait changé de
__sujet nous avons tous dit
[

/

Figure 5. Example of an argumentative map in the 5th grade

Is summer due to the fact that the Earth is nearer the Sun?

do you have any other hypotheses?

We do not have any

no we do not have any because we think the same.
let’s have another question

No, it is not due to the Earth but it is due to the angle of the sunbeams

we have to find other hypotheses otherwise the subject loses its interest
we have a hypothesis: maybe the Earth slows down when it is near the sun.
But no otherwise the sunbeams would burn us and if the Earth slows down when it rotates on itself it means that

00NV WD

the Earth rotates on itself in one day.
10. it is just an idea, do you have any other hypothesis?
11.
12.
13.
14. It is our proposition so of course we agree!
15. so we stop
16. yes it is nearly the end
17. goodbye see you soon!

let’s agree together on a hypothesis

As a conclusion, the argumentative maps
were not used in the same way in the three grades:
it is only in grade 5 that the students engage in the
dialogical dynamics of argumentation supported by
Digalo where they followed the other participant’s
proposition, tried to agree with it or dismiss it. Some
of the students in grade 4-5 and grade 5 seem to
have learnt not only about the topic at stake through

no we could change our subject we have already said everything.

We agree about the Earth moving closer to the sun and the angle of the sunbeams and you, do you agree?

the different debates (small group, whole group, Di-
galo debate) but also to have learnt about argumen-
tation. When only the structure of the argumenta-
tive exchanges is analysed, it is found that the grade
5 students proposed more coordinated propositions
in their discussion and their propositions are also
better linked and justified. Their justifications relied
on scientific proof as well as on an appeal to authori-
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ty (discourse of parents, teachers, etc.) or they asked
their partner to develop their viewpoint.

After having participated in this phase of dis-
cussion through Digalo, the argumentative maps
produced by each school grade were re-used and
re-built in order to give students the opportunity to
re-use the collective debate in another activity. Two
argumentative maps were constructed by the re-
searchers in order to confront the students’ knowl-
edge about the quality of the arguments proposed in
the map and the knowledge mobilized to generate
the discussion: one argumentative map was a “poor”
map with regard to both argumentation and knowl-
edge mobilized, while the second map was “rich” in
that opposite arguments were proposed, proposi-
tions were justified and coordinated. The students
from each grade received the following instruction:
read the two maps and evaluate the content and the
argumentation first in the same small groups (step
5) and then discuss them in the whole-class group
(step 6). It was during this last phase of debate guid-
ed by the printed map, and in particular when they
examined the richer one, that the 5"-grade students
engaged in a more reflexive activity and dismissed
the distance explanation for the seasons.

Examining one teacher’s scaffolding actions
to enhance argumentation in astronomy

The teacher of the 5™ grade initiated this re-
flexive activity mediated by the reprinted maps. He
first asked the students to work with the poor map.
What was the scaffolding proposed by the teacher?

Excerpt 1: the teacher’s scaffolding: towards the
construction of a shared dialogical space

1. Teacher. (The teacher proposed the follow-
ing activity to the students) So you will look at ... we
will see what happened when you exchanged: did it
go well? Are there some elements that are not good?
Try to review the conversation, try to understand it.
You will tell me what goes well and what is not good,
are the arguments good ones or not? Are they deliv-
ered at the right moment in the discussion? Do they
add something new to the debate or not? You can

write on these papers if you want if you see elements
that are worth discussing you can underline them,
discuss them together...

2. Teacher: so we begin < he reads in a loud
voice> the sunbeams arrive straight on the Earth in
summer and that’s why it is hotter in summer than
in winter. What do you think about that? What sort
of questions do you ask yourself? Can you remem-
ber what your hypotheses were?

A discussion began between some students
and the teacher about what makes a good argument
and the fact that it needs to be justified.

3. a student: ( A student reads a proposi-
tion from the printed map) “but how is it possible
to have more time to make a larger trajectory” (con-
cerning the sun) and added: “it is not a good argu-
ment this one, it is a question!”

4. group of students (Then the students com-
ment on the propositions in the poor map and fi-
nally agree that): saying we agree with this or that
proposition is not a sufficient element to talk about
argument or justification.

5. Another student: it is Clement’s hypothesis!

6. The teacher (sums up and reformulates
what happened): they asked a question and they de-
veloped another hypothesis so they began with a
question and they did not find arguments they said
yes, yes, it is true but even if it is true it is necessary
at a certain point to say why it is true that the sun-
beams arrive straight on the Earth but if you haven’t
got any arguments... You have no proof, “we agree
with that” does not further the debate.

7. The students approved.

8. A student: the sun does not make a trajec-
tory.

9. The teacher: the sun does not make a tra-

jectory; yes so why did they propose that the sun did
make a trajectory?

10. Another student: we have to speak about
the Earth rather.
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11. The teacher concluded: so it is to show you
that in this map there is no argument in the debate
it is difficult to draw conclusions when there is no
argumentation and no debate in fact... so here’s an-
other map and I want you to discuss this map to-
gether in small groups and then tell me if the argu-
ments are good ones. Do they arrive at the right mo-
ment? Or not? etc., etc. Discuss this map together
for five minutes and then we'll discuss it all together.

In excerpt 1, the scaffolding proposed by the
teacher relies on reformulation and making explicit
the work that has to be done both conceptually (for
example when he asked “why did they propose that
the sun did make a trajectory”; excerpt 1, 9) and dia-
logically or argumentatively (excerpt 1, 11). He tried
to lead the students to confront their knowledge
about whether it is the Earth or the Sun that moves
and their relations. By asking questions or asking for
clarification, he co-constructed with them a com-
mon background to examine the seasons. Progres-
sively the students engaged in a debate on the sun’s
apparent movement and the fact that only the Earth
moves. Later they examined the movements of the
Earth: does the Earth tilt (“bascule” in French)? and
then the speed of the Earth (speed of rotation or
revolution?) as possible ways to explain the seasons.
The teacher’s reformulations and clarifications lead
the students to construct a shared space of discus-
sion and allow them progressively not to find one
answer but to dismiss unsatisfactory ones. Once this
space has been co-constructed, the teacher provides
another form of scaffolding by letting them work in
small groups: peer-work mediated by the map.

The teacher led the students to be able to
co-construct criteria to evaluate the others’ expla-
nations; these criteria became shared rules for the
group and sometimes for the class community when
the students presented them in the whole class de-
bate and when the teacher focused on them and
asked for discussion.

Discussion

Results showed that elementary students
guided by their teacher are able to use argumenta-
tive maps in order to engage in a discursive practice
of science, in this case astronomy. Most research has
focused on more advanced students so it is interest-
ing to see that elementary school students and par-
ticularly 5 grade students begin to engage in dia-
logical uses of mapping the different explanations of
the seasons. Through oral dialogues and dialogues
mediated by argumentative maps and by the teach-
ers scaffolding, they progressively scrutinized the
different explanations as well as the ways of express-
ing them in a debate. Participating in an argumen-
tative map construction to learn about the seasons
seems to be more difficult for grade 3 students. The
argumentative strategies used in the argumentative
maps at this level consist in juxtaposing ideas rath-
er than being able to challenge them. Subsequent-
ly, in grades 4-5 and grade 5 as the argumentation
develops, the maps become richer in challenges and
progressively the distance hypothesis is sidelined in
their explanation of the seasons. Grade 5 students
progressively engage in a more co-constructive way
of negotiating meanings from a scientific perspec-
tive during the learning sequence. Participating in
mapping the seasons dialogically is also transform-
ing: from a simple inscription or projection of an
idea and another one, etc. in a common space, it be-
comes a way of negotiating meanings with respect
to certain norms that are also negotiated. The re-
sults regarding the teacher’ scaffolding indicate that
scaffolding intervenes at several levels. The teacher
scaffolds the development of students’ understand-
ing by arranging socially and materially (Serensen,
2009; Kontopodis & Perret-Clermont, in print) the
conflict or the tension between their level of “actual”
development and the one they have to reach - the
potential one (Vygotsky’s (1933/1997) distinction
between actual level of development and the poten-
tial one): first when he proposed a scientific sche-
ma that contradicted the most common hypothe-

62



Learning science with dialogical maps

sis about the seasons (the distance one), then when
he organised the peer groups with different levels of
understanding of the seasons, when he confronted
the peer group with another hypothesis than the one
they agreed on in order to generate a new debate
through Digalo argumentative maps, and also when
he proposed to compare two maps as a possible way
of generating another understanding and brought
the students to agree on specific rules to develop a
better argumentative discussion.

Conclusion

The research presented here provides differ-
ent aspects of learning-teaching in innovative ways.
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ap Banepu Tapta
Yuusepsuret y Tynysy JKan-’Kope, ®pannycka

Yueme npupopHnx HayKa momohy aujanomknx mana

Pa3Boj jeujux mojMoBa ce jolI yBeK Ipoy4asa 6e3 ysuMarma y 003Up MIKOJICKIX aKTUBHOCTH, IIpe CBera,
BepOa/THUX U MTHCTPYMEHTA/IHUX, Y OKBMPY KOjUX Ce OBY II0jMOBM pa3Bujajy. OBO MCTpakuBame ce 6as3upa Ha
subemy Burotckor, koju fieduHMIIE MUIITbebe U IETOBY AMHAMIKY Y OKBMPY CEMMOTCKOT KOHTEKCTA Y KOjeM
ce MuIIUberbe ofiBMja. OBaj paji MMa 32 LIM/b 1A TIOKaXKe KAKO je HACTaBHMK YBOAIMO YYEHIKE Y YCBajarbe yuerba
IPUPOJHUX HayKa HAa HAUMH KOjM je MCTPa>KMBA4YKM 1 apryMeHTOBaH. Pa3BujeH je copTBep Koju IoAp>KaBa ap-
TYMEHTAIjy U y4erbe — apryMeHTaTMBHA Maria Koja ce 30Be Jlurao, n KojoM ce 06e36ehyje BusyenHa npeses-
Tauuja IUCKyCcuje, a KOPUCTUIN CY je YIEHUIM M HACTaBHULIM Y YYMOHNIIM 32 Y4€rbe O aCTpOHOMUjU. [luramo
TOIyLITa KOPUCHMIMMA Jja KOHCTPYMIIY Malle IMjasiora 1 TaKO BU3Ya/lM3alyjoM JMCKyCHje Koja je y TOKY, a
y Be3u je ca HaygyHuUM HheHOMEHOM, IOApsKe paji M3 IPMPOJHNX HayKa. [IpoydaBame apryMeHTaTMBHUX Mara
y TIpaKkcy Ha pasIyyMTHM YacoByMa he mrycTpoBaty ja m oBa BpcTa opyba moppskasa mporjece y4eHIIKOr
pasyMeBama I yuema. baB/beme acTpOHOMIjOM MOXKe fa ce AeIHIIIIe Ka0 yIeCTBOBAme Y IPYIITBEHOM IIPO-
1[eCy ca MapTHEPOM KOju HeMa YBeK MCTO TIOPEKIIO, 3Hathe ¥ TEOPUjCKY ITOIJIOTY, U Te IIPeroBapame He MOpa
fia 6yzie YCIeIHo 300T pas/IM4nuTOr KY/ITYypPHOT IIOPEKIIa.

[Tomaum koju cy oBfe mpukasanu ysetu cy us EBpormckor npojexra (Escalate), xoju uma 3a uwmp ga
00yXBaTy yuere IPUPOFHNX HayKa KPO3 apryMeHTalujy ¥ aKTMBHOCTU UcTpaxuBama. (Andriessen, Baker
& Suthers, 2003; Muller Mirza & Perret-Clermont, 2008; Muller Mirza, Tartas, Perret-Clermont & De Pietro,
2007). Tpu paspena ocHOBHe LIKojie (Tpehn, 4eTBpTH U NeTu) y4ecTBOBAIA CY Y OBOM MCTPaKMBamby U 3afia-
TaK je 6110 /ja 06jacHe 3alITO MOCTOje TOANIIbA 106 TOKOM pasmnunTux ¢asa febare Koje je BOAMO HACTABHUK
¥ Koje Cy OVIe ITIOTIIOMOTHYTe apryMeHTaTVBHIM MalaMa.
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OmnuIty KBaHTUTATUBHY Pe3y/ITaT, 3aCHOBAaHY Ha mopebemy pesynTara mpe TecTa U MOCie TeCTa, Io-
Kasa/Iu Cy Ja Cy YYeHUIIM YeTBPTOT U MeTOT pa3pefia HAIIPEAUIU 3Hambe, JOK yueHuuy Tpeher paspena Hucy
HaIlpeJOBaIN.

HeTa/pHnja aHanM3a pa3mMunTKX pasa UCTPaKMBamba je cripoBefieHa ycpeacpehyjyhu ce Ha neunje pas-
yMeBame TOIMIIBYX H00a KPO3 aHa/IN3y HBIXOBUX 3aK/bydaka (CTPYKTYpY apryMeHTOBAHOT cafip)Kaja apry-
MEHTOBAHMX Malla) ¥ KaKo je HaCTaBHMK IIeTOT pa3pefia mocMaTpao cecuje cBojux haka. Pesynraru cy mokasa-
JIN [la YYeHUIIM OCHOBHE IIKOJIe MOTY Jia yue U3 febaTa Koje Cy ycMepeHe Ka apr'yMeHTOBaH)M MallaMa 1 Koje
BOIM HacTaBHMK. O Y1031 apryMeHTaTVBHMX Malla ¥ OTpaHuYera Koje HaMehe HAaCTaBHUK y IpolLiecy yuema
U MUIUBEHA Ce IUCKYTYjy U3 COLMOKYNTYPHE NepPCIIeKTUBE.

VicTtpaxkuBame Koje je OBJie CIIPOBENEHO IIPUKa3yje pasaudnTe aclleKTe yderba U IoydaBama Ha MHO-
BaTuBHe HauyHe. [IpBo, MpoyyaBaHO je Kako apryMeHTOBaHe Malle MOTY Jia ce KOpycTe jja 6u ce 00yXBaTuio
yueme I Ioy4aBarbe IPUMPOJSHMX HayKa Y OCHOBHO]j KO/, TEMA O KOjOj Ceé HIjeé MHOIO JUCKYTOBAJIO y JIUTe-
parypu. [Ipyro, HarauleHa je morpe6a fa ce gedMHUITY aKTMBHOCTY IIOyYaBamba I yuema Kao 3ajefHu4Ke (a
fla ce He ITpOy4YaBa pa3Boj I0jMOBA KOJ| y4€HMKa He3aBJCHO Off aKTVBHOCTY HaCTaBHMKA). 3aK/by4aK je f1a MO-
ryhHOCT #a yuyeHMIM MMajy IPUINKY Jia IOHOBO KOPMCTE 3ajefHIUKY enabopalyjy Moxe fia 6yne 3aHUMIbY-
Ba MHOBAllYja y TI0y4YaBalby, a TAKO OM Ce CTUMY/INCAJIO M BUX0BO yuelihe y pedIeKCBHUM aKTUBHOCTUMA.

Kmyune peuu: ydaerme IpUpPOAHUX HayKa, apryMeHTalIyja, CeMIOTIYKa opyba 1 Meamjamyja, apryMeHTa-
TUBHA Mala.
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The role of argumentation in seven-year-
olds joint comprehension of written text’

Abstract: Argumentation is a dialogical activity during which partners try to increase or decrease the

acceptability of expressed ideas. It is considered as one of the main factors of development and learning through
peer interaction, since several studies show that argumentative dialogues offer more opportunities for learning
than other types of dialogues. Having in mind the importance of argumentation in the construction of new
knowledge and individual development of seven-year-olds, the aim of this study is to understand how children
use argumentation while reading together. Within a larger corpus of data (including 45 sequences) we have an-
alysed ten sequences in which the divergence of opinions was resolved by the use of argumentation. The results
show that at the considered age there are two different effects of argumentation use: (1) the acceptance of the
standpoint supported by the argument; (2) the change in the way the joint activity is performed. In addition, we
have found several indicators of argumentation use limitations connected with the difficulty experienced by the
children to take the position of the partner, to coordinate different perspectives and to build collaboration. We
conclude that joint work at the age of seven offers educationally relevant benefits, thus that it should be included
in the classroom activities with continuous scaffolding provided by the teacher.

Key words: argumentation, symmetrical peer interaction, learning through interaction; reading together.

Introduction

Taking the perspective that cognitive process-
es are socially embedded, Vygotsky defines learning
as a process of participation in a social process of
knowledge construction rather than an individual

1 nevena.budjevac@uf.bg.ac.rs
2 abaucal@f.bg.ac.rs

3 This research was supported by the Ministry of Education and
Science of Serbia, grant number ON179033.

effort (Vygotsky, 1962; 1978). Following that idea,
many scholars have studied and identified differ-
ent factors that are relevant in terms of opportuni-
ties to learn and develop through interaction with
others (e.g. Doise, Mugny & Perret-Clermont, 1975;
Mugny & Doise, 1978; Doise & Mugny, 1979; Light
& Perret-Clermont, 1989; Schwarz, 1995; Schwarz et
al., 2000; Howe et al., 2007; Schwarz & Linchevski,
2007; Schwarz et al., 2008; Howe, 2010). Depending
on the participants’ age, type of interaction (sym-
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metrical/asymmetrical), goals of interaction, type of
joint activity and so on, these factors and their influ-
ence on learning can vary. As the focus of this paper
is symmetrical peer interaction between seven-year-
olds, we will consider the factors especially relevant
for development through interactions at this age.

Studies of symmetrical peer interaction are
mainly focused on the conditions under which par-
ticipants can jointly solve the tasks which they can-
not complete individually (Ames & Murray, 1982;
Schwarz et al., 2000). One of the key factors under-
lined in these studies is that through the joint work
participants consider different ideas about the pos-
sible solution (Doise, Mugny & Perret-Clermont,
1975; Doise & Mugny, 1979; Light & Perret-Cler-
mont, 1989; Schwarz, 1995; Schwarz et al., 2000;
Howe et al.,, 2007; Schwarz & Linchevski, 2007;
Howe, 2010). As the task they are solving togeth-
er is above their individual competencies, starting
with the same (possibly wrong) answer significantly
lowers the possibility that partners will develop new
understandings or skills through the joint activi-
ty (Tudge, 1992). In addition to this, it is necessary
that partners critically consider expressed ideas, i.e.
enrol in the argumentative exchange (Schwarz et al.,
2000; Howe et al., 2007). This is in line with the idea
about the importance of socio-cognitive conflict, in-
troduced by Doise and colleagues (Doise, Mugny &
Perret-Clermont, 1975). Developing further Piaget’s
idea about cognitive conflict as a factor of individu-
al development (Piaget, 1995), Doise and colleagues
argued that what develops during a social activity, at
the level of interaction, leads toward individual cog-
nitive reorganization. Thereby, the new understand-
ing develops through the process of articulation,
confrontation and coordination of actions. This
means that the process of sharing is efficient no mat-
ter if the starting ideas are right or wrong (Light &
Perret-Clermont, 1989; Kuhn et al., 1997), i.e. if the
position of one partner is developmentally advanced
or not. However, it is not enough that socio-cogni-
tive conflict occurs, but it needs to be resolved. For
that reason, argumentative discussion is one of the

main factors of new skills/knowledge development
(Tudge, 1992; Schwarz et al., 2000; Limon, 2001; ac-
cording to Schwarz & Linchevski, 2007; Light & Lit-
tleton, 2004; Schwarz & Linchevski, 2007; Schwarz
et al., 2008; Asterhan & Schwarz, 2009; Howe, 2010;
Muller Mirza et al., 2009).

In this paper, argumentation is considered as
a dialogical activity during which the partners try to
increase or decrease the acceptability of expressed
ideas (Walton, 2006). It is based on the establish-
ment of specific relations among discussed ideas
and other sources of knowledge, which affect epis-
temological status of expressed ideas (Baker, 2002).
Argumentation, thus, should not be considered only
as a result of interaction, but as a process of nego-
tiation (Kuhn et al., 1997; Arcidiacono & Perret-
Clermont, 2009, 2010). Given the definition of ar-
gumentation we have just mentioned, it is clear why
participation in argumentative discussion leads to-
wards the (co)construction of new knowledge and
competencies: interactions including argumenta-
tion put specific pressure on partners to precise-
ly define their ideas (Baker, 2002), elaborate it and
justify, which secures their engagement in different
cognitive operations on the content they are work-
ing on. However, whether the partners will enrol or
not in the process of negotiation depends on many
different factors, such as the age of participants (i.e.
level of cognitive and social development, cf. Muller
Mirza et al., 2009), the way they understand the goal
of the interaction or interpret the instruction (Gros-
sen, 1994; Sorsana, 2008; Tartas & Perret-Clermont,
2008), different personal characteristics such as self-
esteem (Tudge, Winterhoff & Hogan, 1996; accord-
ing to Tartas & Perret-Clermont, 2008). Since the
participation in argumentative exchanges depends
on cognitive and social maturity (social and cog-
nitive decentration, generalisation ability, cf. Mul-
ler Mirza et al., 2009), the use of argumentation at
early ages is not stable and depends on contextual
factors as well. For example, results of previous re-
search reveal that children from 5 to 14 years old
manage to participate in a more competent way in
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argumentative discussions with an adult who is fa-
miliar to them than with a peer (according to Mul-
ler Mirza et al., 2009). This is in line with studies re-
vealing how the competence to solve some problem
relates to social factors, showing that by the com-
plexity of the task the importance of contextual fac-
tors children rely on significantly increases (Siegal,
1991; according to Krsti¢ & Baucal, 2003). Having
in mind the importance of argumentative discus-
sions for learning and development through peer
interactions, these results open the issue of the ef-
fectiveness of symmetrical peer interactions at early
ages. It also recalls the importance of detailed un-
derstanding of the way the context within children
work together and the meanings they attribute to it
support or limit their activity and opportunities for
learning (Light & Littleton, 2004). Although there is
a huge number of studies exploring the effects of dif-
ferent factors on the learning process and joint work
achievements (Ames & Murray, 1982; Cohen, 1994;
Schwarz et al, 2000; Fernandez et al, 2001; Barron,
2003; Schwarz & Linchevski, 2007; Tartas & Perret-
Clermont, 2008; Budevac, 2013), all we know about
this issue so far suggests that the process and effects
of social interactions are somewhat unpredictable,
which highlights its complexity and the need for
further explorations. Numerous studies of symmet-
rical peer interaction show that even when the start-
ing level of knowledge (or relevant skills develop-
ment) and the instruction are equal, the process of
task solving and the effects of the joint work could
be very different (Salomon & Globerson, 1989; Bar-
ron, 2000; Hogan, Natasi & Pressley, 2000; Webb,
Zuniga & Welner, 2001; Barron, 2003). This is ex-
actly why it is often affirmed that it is not essential
to put children to work together, but it is necessary
to create the opportunities that certain learning pro-
cesses are activated (Cohen, 1994; according to Bar-
ron, 2003; Littleton & Mercer, 2010).

Taking into account these results about the
importance of exchange of different ideas and its
discussion for joint learning, in a previous study
(Budevac, 2011) we have analysed the conversations

of seven-year-olds while reading together. Having in
mind that children of that age still find challenging
to establish and regulate a joint work, the aim was
to identify different conversational paths in which
children manage to reach a convergence of opin-
ions. Analysing 45 sequences® in which children
did not start the conversation from the same point
of view (they either started from different points of
view or one standpoint remained unstated), we were
interested to understand how the process of nego-
tiation unfolds, thus what children take as relevant
reasons to accept or do not accept the other’s point
of view and how do they manage to persuade the
partner to accept their ideas. We have found several
ways in which the starting divergence in opinions is
resolved. Apart from the others, we have found ten
sequences in which the convergence of opinions was
reached as the result of argumentation use. Having
in mind the importance of its use for the construc-
tion of new knowledge and individual development
on one side, as well as developmental characteristics
of seven-year-olds on the other, it is very relevant
to deepen the understanding of the way children of
this age use it as a conversational tool. For that rea-
son, this paper analyses sequences in which one or
both children use argumentation while reading to-
gether. Our aim is to look at the function of the ar-
gumentation in solving tasks but also on its role in
regulation of social relations among partners. Since
argumentation is defined as a dialogical activity,
engagement in argumentative dialogue should not
only influence the acceptability of expressed stand-
points, but can also have an impact on the way the
joint activity is performed.

The study design

The study was conducted in two phases — in-
dividual pre-test and dyadic interaction two weeks
after. In the first phase 149 children were tested by

4 Here, sequence refers to the overall dialogue concerning a sin-
gle task.
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reading comprehension items. All items (41 in to-
tal) were taken from the books Language schools 1
and Language schools 4°. These books are used in
some schools in Serbia as student books, but it was
checked and confirmed in advance that they are not
in use in two schools participating in this study. For
the purpose of pre-test, tasks were grouped, so each
child was tested by 10-12 items. The presentation of
the tasks was balanced - each item was seen by the
randomly selected children and the items were com-
bined in groups according to their difficulty. Solv-
ing the tasks in the pre-test phase did not take more
than 45 minutes.

According to pre-test results, we have select-
ed pairs of children and tasks for the interactional
phase. Children were grouped according to the fol-
lowing criteria: each pair consisted of children of the
same gender (half of the pairs were boy-boy and half
girl-girl), coming from the same class (so that they
know each other), with identical score from the pre-
test phase (symmetrical peer interaction). The sam-
ple for the interactional phase included 16 pairs of
children. For each pair we have selected five tasks
that were a bit above their performances on pre-test
according to their positions at the reading compe-
tence scale (Budevac & Baucal, 2014). Other criteria
that was followed was to select tasks that were not
seen by selected children in the pre-test phase.

During the interactional phase each child was
firstly asked to solve selected tasks individually and
immediately after to participate in a joint work on
the same tasks with another child. The instruction
that they received was to discuss and try to reach an
agreement about the correct solution of each task.
All the interactions were video recorded and tran-
scribed®.

5 Jezicke $kolice 1, Radni listovi za srpski jezik sa zadacima
razlic¢itih nivoa teZine, Kreativni centar, Beograd, 2007.

Jezi¢ke $kolice 4, Radni listovi za srpski jezik sa zadacima
razli¢itih nivoa tezine, Kreativni centar, Beograd, 2008.

6 The system of transcription we have used is elaborated by Jef-
ferson (2004). The description of all symbols used in this paper
can be found in Appendix 1.

Corpus of data

The complete corpus of collected data con-
sists of 90 sequences (16 pairs; 5 different tasks per
pair). Continuing previous work (Budevac, 2011) in
which we have analysed only the sequences where
children started the discussion from different points
of view about the possible answer or one stand-
point remained unstated, for this study we made a
more deep analysis on the sequences in which the
divergence of opinions was resolved by the use of
argumentation. We have found and analysed 10 se-
quences with these characteristics.

Results

By analysing sequences of interaction in
which a divergence of opinions was resolved as a re-
sult of the use of argumentation, there are several
insights that shed the light on the way seven-year-
olds produce argumentation and respond to it while
working on tasks above their individual competen-
cies. In particular, we can say that there is a pattern
of argumentation use which is repeated through al-
most all the interactions, i.e. that some characteris-
tics of the argumentative dialogues are salient. First-
ly, there is only one sequence in which we found that
the convergence of opinions was resolved after the
use of counter-argument by one partner; in all the
other cases, one or both partners tried to persuade
the partner to accept their opinion only by elaborat-
ing why that opinion should be accepted (one-sided
argumentation). Taking into consideration that the
process of decentation is still not over at the age of
seven (Piaget, 1995), it is expected that children face
the difficulties in taking into consideration the oth-
er’s point of view, which makes the use of counter-
arguments difficult. Secondly, there is no co-con-
struction of argumentation, as it is the case in in-
teractions of older participants, but in all the cas-
es one child formulates the argument and the oth-
er responds to it (mostly by accepting). Due to the
lack of possibility to take the perspective of the part-
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ner, children usually do not manage to finely adapt
their interventions to their partner’s ideas. The only
child that managed to do that is the one producing
counter-arguments during the interaction. As this
sequence is specific within the corpus of analysed
data - it contains several characteristics of interac-
tion found at the older ages which are taken as rele-
vant for the development of new knowledge through
joint work (Schwarz et al., 2000) — we will present it
and analyse it in details. Finally, analysing argumen-
tative dialogues we have found that its effect in most
of the cases (9 out of 10) is that the convergence of
opinions was grasped. That is exactly what is expect-
ed as that is the main function of argumentation by
its definition - to increase or decrease the accept-
ability of expressed ideas (Walton, 2006). However,
in one case apart from grasping the joint solution of
the task, the result of argumentation use was also the
change in social positioning within the interaction

(see the excerpt 3 and its analysis). Taking the per-
spective that argumentation is dialogically embed-
ded (Kuhn et al., 1997; Walton, 2006; Arcidiacono
& Perret-Clermont, 2009, 2010), this example is rel-
evant for the understanding of how it can influence
the way a joint work is done.

In the following section we present the anal-
ysis of three excerpts. We will start with an excerpt
that represents the most common way in which the
argumentation use leads toward the acceptance of
the partner’s opinion in seven-year-olds dialogues.
After that we will present two examples that are “not
typical” — one as an example of counter-argument
use and the other where we found the effect of argu-
mentation not only in convergence of opinions, but
also in social positioning. At the beginning of each
excerpt, we will present the task on which children
work together, the transcription of the dialogue and
then the analysis.

Excerpt 1
TIMETABLE
This is the I, class’ timetable in one primary school. Read it carefully and answer the
following questions.
L, TIMETABLE
MONDAY TUESDAY WEDNESDAY THURSDAY FRIDAY
1. | Mathematics Serbian Mathematics Serbian Physical
language language exercise
2. Serbian The world Religious Mathematics English
language around us education language
3. Physical Mathematics Physical exercise Art Serbian
exercise language
4. Music Civil education | Serbian language The world Mathematics
around us
What is RIGHT and what is WRONG according to the timetable?
On Wednesdays the class I, attends Mathematics course. RIGHT WRONG
On Fridays the class I, has got three classes. RIGHT WRONG
During the second class on Mondays, the class I, attends the RIGHT WRONG
Serbian language course.
During the last class on Fridays, the class I, attends the RIGHT WRONG
Mathematics course.
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Participants: experimenter (Exp); Petar
(a boy, 7 years, 5 months); Ivan (a boy, 7 years, 8
months)

According to their pre-test scores children are
categorised as low-level readers. During the individ-
ual work in the second phase, both children gave
wrong answers on this task.

The following excerpt is a part of the final
conversation around this task. Before that children
worked on the task without sharing and discussing
ideas about possible answer, but Ivan circled the first
two answers on his own, and then Petar circled the
last one again without consulting the partner. After
they finished, they started the conversation with the
experimenter in order to explain their answers.

8l. Petar: that is [wrong ] ((refers
to the second sentence in the
table: "“On Fridays the class I,
has got three classes.”))

Petar: to je [netacdno] ((referira

na drugu redenicu 1z tabele:
“Petkom I, ima tri casa.”))
82. 1Ivan: [that one]
Ivan: [tu sad ]
83. Exp: mhm
Exp: mhm
84. Ivan: class two:: (.) no during

the last class (.)on fridays class
two attends mathematics course
(.) wrong

Ivan: prvo dva:: (.) ne petkom
prvo dva ima (.) poslednji ca:s
matematiku (.) netacno

85. Exp: mhm (.) how do you [know ]
Exp: mhm (.) kako [znate]

86. Petar: [that is] MATHEMATICS
((points at the paper)) (.) they
attend (.) on fridays mathematics
course 1is during the 1last class
((looks at Ivan))

Petar: [to jel MATEMATIKA
((pokazuje prstom na papir)) (.)
imaju (.) petkom je matematika
poslednji ca::s ((gleda u Ivana))

87. Ivan: ((looks at the paper)) (1.0)
((smiles)) right ((looks at the

Exp))
Ivan: ((gleda u papir)) (1.0)
((osmehne se)) tacno ((pogleda u
Exp))

During the conversation with the experi-
menter Petar realized that previously they made a
mistake. He is supporting his new answer by refer-
ring to the text — saying what is written and pointing
at the proper place in the table (line 86).

Having in mind the question we have already
posed in the introduction about the effectiveness of
symmetrical peer interaction at the ages before the
process of decentration is over, it is very important
to emphasize that in this case children started from
two wrong answers on the task and finished with the
right one. However, it is also relevant that this in-
sight is not the result of the joint work, sharing ide-
as and co-construction of arguments within interac-
tion, as it is described in studies with older children
(Schwarz et al., 2000). In this dialogue, the correct
answer is the result of an individual insight during
the dialogue with researcher, based on a metacogni-
tive question How do you know?. On the other hand,
the other child was sensitive to the argument pro-
vided by the partner and accepted the proposed an-
Swer.

Excerpt 2

This conversation is the only example of the
use of two-sided argumentation that we have found
in the corpus of data — one child uses an argument
to support his own point of view, but also contra-
dicts to other’s opinion by the use of a counter-argu-
ment. Although this is not rare at the older ages, it
seems that is still not common for seven years olds.
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Find the thief among the pictures.

THE THIEF

Three children saw the thief who stole the book from the shop.

The first child saw that the thief has moustaches. The second child saw that the thief has
glasses, and the third one saw that the thief is balding.

Circle the letter bellow the picture of thief.

Participants: Dule (boy, 8 years, 2 months),
Marko (boy, 7 years, 11 months), experimenter
(Exp).

According to pre-test results, both boys were
categorized as middle level readers. During the in-
dividual work on this task, Dule solved the task and
Marko did not.

Here we present the complete conversation
around the task.

1. Dule: ® (0.5) you are going to read
((looks at Marko))
Dule: © (0.5) a ti ces da citas
((gleda u Marka))

2. Marko: ok ((nods))
Marko: dobro ((klima glavom))

3. Dule: let’s (.) read
Dule: ajde (.) da citas

4. Marko: three children saw the thief
who s (.) s stole the book from
the shop (.) the first child saw ®
(.) that the thief has moustaches
(1.0) the second child saw that the
thief has glasses and the third one
saw that the thief (.) is b (.) al
(.) ding (.) find the thief among

the pictures (.) circle the letter
before the picture of thief

Marko: troje dece je videlo lopova

koji je u (.) u ukrao knjigu iz
prodavnice (.) prvo dete je videlo
8 (.) da lopov 1ima brkove (1.0)
drugo dete je videlo da lopov nosi
naocare a trece dete je videlo da 1
je lopov (.) pb (.) brbo (.) béelav
(.) pronadi lopova na slici (.)
zaokruzi slovo ispred slike lopova
Dule: ((circles the answer g)) here
it is (1.5) we have circled (.) now
the next ((starts turning the next
page, but Marko stops him))

Dule: ((zaokruZuje odgovor pod g))
eto ga (1.5) zaokruzili smo (.) sad
drugo ((krece da okrene stranu))

. Marko: it is (.) there are two more

(.) read
Marko: to ti je (.) Imaju jos dva
procitaj
Dule: m?
Dule: m?

. Marko: three children saw [the

thief]
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10.

11.

12.

13.

14.

15.

le6.

17.

74

Marko: troje troje dece je videlo
[lopoval]

Dule: [well yes ] I know (.) I read
it ((turns the page)) [I was doing
it ]

Dule: [da pa ] znam (.) procito sam

((okrece stranu)) [to sam ja radio]
Marko: [but you have everything]
you have everything (.) all of this
that I told you ((turns the page
back)) this you (.) look

Marko: [pa sve moras ] sve moras
(.) ovo sve Sto sam ti rekao ((okrece
nazad stranu)) ovo si (.) gle

Dule: what
Dule: Sta
Marko: and thi:s ((points at the

picture a)) and this
the picture v))

Marko: i o:vog ((pokazuje rukom na
papir)) i ovo kako se zove ((pokazuje
rukom na papir))

((points at

Dule: [well I know]
Dule: [pa znam]
Marko: [and him ] (.) her and these

two ((having in mind the picture
Dule has already circled as well as
other two which he proposed to be
circled))
Marko: [1
dvojicu

njega] (.) nju i njih
((misli na sliku koju je
Dule ve¢ zaokruzZzio 1 druge dve
koje, prema njegovom misljenju,
treba takode da budu zaokruzene))
Dule: yes (.) well ye::s

Dule: da (.) pa da::

Marko: well circle these ((referring
to pictures a and v))
Marko: pa te =zaokruzi
slike a 1 v))

Dule: this one does not have the
moustaches ((points at the paper))
this one has the glasses ((points
at the paper)) this one is balding
((points at the paper))

Dule: ovaj nema brkove ((pokazuje na
sliku)) ovaj ima naocare ((pokazuje

((misli na

na sliku)) ovaj je c¢elav ((pokazuje
na sliku))

18. Marko: ((looking what Dule is
pointing at)) well he said (1.0) ®
Marko: ((gleda sSta Dule pokazuje))
pa rekao je (1.0) O

19. Dule: well this one is ((points at
the paper))
Dule: pa ovaj je ((pokazuje na
sliku))

20. Marko: the second child saw that

the thief has glasses
Marko: drugo dete je videlo da lopov
nosi naocare

21. Dule: well this one has glasses
(0.5) and this one has glasses and
the thir third and the second child
saw that he has mous|[taches]
Dule: pa ovaj nosi naocare (0.5)
i ovaj nosi naocare a tr a drugo
de a drugo dete je videlo da 1ima

brk[ove]
22 . Marko: [yes 1]
Marko: [da ]

23.Dule: this with moustaches and this
one without

Dule: ovaj sa brkovima a ovaj bez
24 . Marko: ((turns the page; smiles))
Marko: ((okrecée stranicu; osmehuje
se))

Firstly, this is the only excerpt in which two-
sided argumentation is used among seven-year-olds.
Then, this conversation is specific because one child
managed to adjust his actions to the other child’s
needs. As we can see in the transcript, Dule circled
one picture without any discussion with the partner
and wanted to move to the next task (turn 5). Af-
ter the other child expressed a disagreement (turn
6) and said that apart from that one they should
circle two more pictures (turns 10, 12, 14 and 16),
Dule offers both argument as a support of his pre-
vious choice and counter-arguments by which he
showed that the two additional pictures mentioned
by Marko do not fit with the description given in the
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text (turns 17, 21 and 23). Looking at each of Dule’s
turns, he was building an elaboration of his stand-
point gradually, as he was invited by the partner to
do so. This is in line with the idea that argumenta-
tion is a dialogical process of co-construction, rath-
er than a result of the interaction itself (Kuhn et al.,
1997; Arcidiacono & Perret-Clermont, 2009, 2010).
However, it is expected that this kind of interven-
tion is rare at the age of seven due to the lack of cog-
nitive and social competencies necessary for taking
into consideration the perspective of others (Piag-
et, 1995; Muller Mirza et al., 2009). Yet, this excerpt
shows that in some occasions seven-year-olds can
co-construct arguments within interaction as well as
that the use of counter-argument can lead towards
the change of the other’s opinion.

Excerpt 3

This example is particularly relevant from the
perspective of argumentation use as it shows how
argumentation can lead not only toward the accept-
ance of some points of view, but also toward the
change of the way the joint activity is performed.

In the case of this excerpt, the task children
were solving together was the same as the task pre-
sented in the first excerpt.

Participants: Milan (boy, 7 years, 3 months),
Jovan (boy, 7 years, 5 months), experimenter (Exp).

According to pre-test results both children
were categorised as a low level readers. During the
individual phase, Jovan managed to solve the task
correctly, but Milan did not.

1. Milan: ((looks at the exp)) I know
it by heart
Milan: ((gleda u exp)) znam napamet
2. Exp: mhm (.) well explain to jovan

agree together
Exp: mhm (.) pa objasni
dogovorite se zajedno

3. Milan: ((looks at the paper)) [this
ye:s]

jovanu

10.

11.

12.

13.

14.

Milan: ((gleda u papir)) [ovo pod
da:]
Jovan: [wait wait] it is not yes
Jovan: [cekaj cekaj] (.) nije pod
da

. Milan: yes yes yes no (1.0) this is
yes
Milan: da da da ne (1.0) ovo je da
Jovan: it is not
Jovan: nije

. Milan: ((circles))
Milan: ((zaokruzuje))
Jovan: ((reads the task very

quietly)) ( )

Jovan: ((veoma tiho se cCuje da cCita
zadatak)) ( )

Milan: 1let’s this ((points at the
next task))

Milan: ajd ovo ((pokazuje na sledec¢i
zadatak))

Jovan: ((whispers)) during the sec
second class attends the Serbian
language course ((looks at the
table; points at the table)) (6.0)
e: (.) but this is ri::ght (.)
because you see that they attend the
serbian language course ((points at
the table)) during the second class
Jovan: ((Sapatom)) ima dr drugi cas
srpski ((gleda u tabelu, pokazuje
prstom na tabelu)) (6.0) e: (.) pa
ovo je tacno:: (.) posto vidis da
je drugi cas ((pokazuje prstom na
tabelu)) srpski jezik

Milan: ((looks at the paper;
smiles)) ah ((affirmative))
Milan: ((gleda u papir; osmehuje

se)) ah ((potvrdno))

Jovan: this is right

Jovan: ovo je tacno

Milan: ((erases the answer which
he has written before))
Milan: ((brise odgovor
prethodno napisao))
Jovan: only this wrong ((points at
the paper)) that is right (.) right

koji je
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and (.) circle that (1.0) circle

that

Jovan: samo ovo netacno ((pokazuje

na papir)) to je tacno (.) tacno i

(.) to zaokruzi (1.0) to zaokruzi
15.Milan: ((circles)) and this?

Milan: ((zaokruzZuje)) a ovo?

16. Jovan: ((looks at the table)) this
(.) this i:s (1.0) this is right
Jovan: ((gleda u tabelu)) ovo (.)
ovo je: (1.0) ovo je tacno

17.Milan: ((circles))
Milan: ((zaokruzuje))

The dialogue starts with the expression of two
different points of view — firstly Milan gives his opin-
ion (turns 3 and 5) and then Jovan rejects it (turns 4
and 6). However, Milan decides to circle the answer
in accordance with his opinion, without discussing
it with the partner (turn 7). By doing it he shows
that he does not intend to discuss about the answer
on this task with the other child. Additionally, he ex-
pressed the intention to move to the next task (turn
9), again showing that from his perspective the solv-
ing of this task is over. However, Jovan continues to
follow his own idea — he reads the table, finds the
proper information and uses it as a support of his
standpoint (turn 10). What is especially interesting
about this excerpt is that by offering the argument in
support of his standpoint, Jovan manages not only
to persuade the peer to accept his clam, but also to
position himself as a relevant partner in the conver-
sation whose opinion should be taken into account.
This change is visible from turns 7, 9, 15 and 17 -
firstly Milan circles the answer without consulting
the partner and tries to move to the next task and,
after Jovan’s elaboration including argumentation,
he asks him for the opinion about the other answers
within the same task and follows his suggestion.

Discussion and conclusions

The aim of the presented analysis was to shed
the light on the way seven-year-olds produce and

understand argumentation while working togeth-
er. The relevance of this topic ensues from several
conclusions of previous studies. From one side, ar-
gumentative dialogues are considered as inevitable
from the perspective of learning through joint prob-
lem solving (Mercer, 2000; Fernandez et al., 2001;
Mercer & Littleton, 2007; Schwarz & Linchevski,
2007; Schwarz et al., 2008; Howe, 2010; Littleton
& Mercer, 2010). Studies revealed that argumenta-
tive dialogues offer more opportunities for learning
than other types of dialogues (such as disputation-
al or cumulative — Mercer, 2000) with more robust
developmental changes (Schwarz et al., 2000; Aster-
han & Schwarz, 2009). On the other side, looking
at the developmental preconditions necessary to en-
gage in argumentative discussion and sustain it (so-
cial and cognitive decentration; generalisation abil-
ity), one can question if seven-year-olds could con-
struct argumentation when they are not supported
by the context, i.e. when they cannot rely on contex-
tual factors (such as when they participate in spon-
taneous, everyday conversation, cf. Muller Mirza et
al., 2009). In other words, although we know that
children start enrolling in argumentative discus-
sions early in their lives, much before the age of sev-
en (Arcidiacono & Bova, 2013; Pontecorvo & Arci-
diacono, 2014), data from experimental research in
the educational context show that the use of argu-
mentation at this age still is not stable and depends
on contextual factors (Muller Mirza et al., 2009).

From the analysed corpus of data we have ob-
served that in some cases seven-year-olds use argu-
mentation as a conversational tool when they are
faced with the difference in opinions during a joint
work. In addition, they appear sensitive to argumen-
tation, thus they react on arguments offered by the
partner, wherein we have observed two different ef-
fects of argumentation use: (1) the acceptance of the
standpoint supported by the argument; (2) the change
in the way the joint activity is unfolding (from indi-
vidual to joint work). Although very rare, the second
effect shows that seven-year-olds recognize argumen-
tation as a powerful tool which they use as an indi-
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cator that the partners’ opinion should be taken into
account and as an incentive for rethinking the task
solution. Also, it reveals that, in their view, there is
a potential benefit of collaboration comparing to in-
dividual work. Another indicator of the way seven-
year-olds understand the role of argumentation is the
fact that argumentation always appears as a result of
expressed difference in opinions. In our sample, there
are no examples in which a child claims something
and immediately offers an argument to support the
claim. Although from the perspective of pragma-di-
alectical theory approach to argumentation (Zaref-
sky, 1995; van Eemeren et al., 1996) argumentation
appears as a result of the need to justify a standpoint,
which actually happens when we are faced with a dif-
ference of opinions, it is not the only reason to use ar-
gumentation. Analysing the interaction among old-
er children (ten-year-olds) we have found examples
in which they express the claim together with an ar-
gument that supports it, even before partner express-
es doubt or contradicts to it (Budevac, 2013). There-
fore, this regularity found in the corpus of data of sev-
en-year-olds interaction can be taken as an indicator
of the difficulty to anticipate that the other child can
have a different point of view (Piaget, 1995). In conti-
nuity with this, we have not found examples in which
both children express standpoints and arguments in
support to it. We have found always the same pattern,
namely that when one child provides an argument for
the standpoint it is accepted by the other (even if it is
not always correct). The fact that in all cases we pre-
sented the “joint work” starts by circling the answer
that a child finds appropriate, without discussing it
with the partner, can be taken as an additional sign
of the difficulty to take the position of the other (Pia-
get, 1995). This is related to another finding regarding
argumentation use — seven-year-olds usually do not
manage to offer two-sided argumentation while talk-
ing about the task solutions. We have found only one
example in which a child showed the ability to decen-
trate and to present to a partner why the proposed
answer was not correct and at the same time why the
one he proposed should be accepted.

Although our findings show that develop-
mental preconditions necessary for engagement in
argumentative dialogues are not completely fulfilled
at the age of seven, it is very important to organize
joint work through peer interaction also with chil-
dren of that age. Even if learning process through
this kind of activity could be to some extend inter-
rupted or delayed, we can say that it opens the pos-
sibility for children to gain experience necessary for
the joint work. This kind of practice should be tak-
en as an important preparatory step for the future
learning through peer interaction. In addition, to
some extent it also provides opportunities for chil-
dren to build a new understanding of the task solu-
tion. Also, as they are still facing difficulties in coor-
dinating different perspectives, offering argumenta-
tion pro and contra some standpoints and collabo-
rating with a peer it is important to provide some
scaffolding (Wood et al., 1976) in order to sustain
their joint work and increase the developmental po-
tential of this kind of activity. This scaffolding can
be provided directly by the teacher who could inter-
vene in situations when he/she perceives that chil-
dren cannot take into account some important as-
pects of a task or others’ points of view. In addition,
as building a collaboration and sharing thoughts
with a partner before the decision about the proper
answer appear as particularly demanding at this age,
teachers should provide some additional guiding
about the “rules” of the joint work and try to secure
its unfolding. In other words, we suggest that joint
work at this age, although it does not fully support
learning of the content aimed by the tasks, offers
other educationally relevant benefits. Namely, it cre-
ates the space for the children to gradually appropri-
ate skills necessary for the collaborative work which
are still not fully developed at the age of seven (such
as coordinating one’s own activity with the partner’,
taking into account other’s point of view, negotiat-
ing about possible solutions of the task), thus it can
serve as some kind of a scaffolding during the pre-
paratory steps for the future learning through peer
interaction.
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Appendix 1: Transcription symbols

[ the point of overlap onset

] the point at which two overlapping utterances end

= there is no break or gap between the end of a prior and the start of a next piece of talk
(0.0) pause length (in seconds)

(.) very short pause (1/10 seconds)

: prolonging of sound

__stressed syllable, part of the work or the whole word

() non-transcribing segment of talk

(()) comments added by the transcriber in order to clarify some elements of the situation
O hesitation of the speaker

XXX the part of the talk that refers to children’s reading of the task (in English translation)
XXX parts of the talk said by the high tone

ap Hesena Byhesan

Yunreckn dakynret, Yauepsuter y beorpany, Cpbuja

ap Anexcanpap baynan

Onermpeme 3a ncuxonorujy, Punosopcku paxynrer, Yausepsurer y beorpany, Cpbuja

VYiora apryMeHTanuje y pazyMeBaky NPOYUTAHOT TEKCTA
KPO3 3ajeJHHYKH Paj ceIMOroUIIbaKa

IIpema oxpehemy of Kojer y oBoM pafy MO/IasuMO, apryMeHTallMja je AujanoliKa akKTMBHOCT TOKOM
Koje TapTHepyu HacToje Aa yBehajy mmm ymame IpuXBaT/bMBOCT M3HETMX cTaHOBUINTA. OHa IofpasyMeBa
Jla Y9eCHUIM y MHTePaKIUj1, KPO3 IPOIieC IPperoBapama, yCIoCTaB/bajy crienuduiHe Bese nsMmehy nsHeTnx
ujeja ¥ pasIMYMTUX M3BOpA 3Hama, Texkehm Tako fma ybese caroBopHMKa y To fia ofpeheHo cTaHOBMIITE
npuxBate U ofbare. PesynTaTy Husa MCTpakBama Koja Cy ce 6aBuIa yuemheM U Pa3BojeM KpOo3 BPUIHAUKy
VHTEPAKIINjy OKa3asM Cy /ia je jeflaH off I/TaBHMX haKTopa off Kojer 3aBycu fia u he Kpos sajefHIIKM paji fohn
710 pa3Boja HOBMX 3HaKa 1/M/IM KOMIIETEHI[Vja YIIPaBo TO fa /iu he ce y4eCHUIIM YIyCTUTU Y apTyMeHTaTUBHN
pujanor unu He. Huje, makie, JOBO/BHO [ja ce TOKOM 3aje[IHNYKe aKTMBHOCTY M3HECY PAa3IMYUTa MUII/bEIbA,
Beh je HeomxofHO fla ce O HMMa JVUCKYTYyje U la Cé Ha OCHOBY Baj/baHe apryMeHTalije JoHece 3aK/byJakK O
TOMe /la /I HeKO Off M3HeTHX CTAHOBMUINTA Tpeba mpuxBaTuTy Wn He. VcTpaxnBama cy, Takobe, mokasama
Zia moctoje 6pojuu akTOpy Off KOjUX 3aBVCK Jja /i1 he ce apryMeHTaIja OjaBUTH Y MCKa3MMa CarOBOPHIUKA
m he ofyryka 6MTH loHeTa Ha HEKM IPYTM HauMH (Ha IpyMep, jep je jeHo fleTe JOMMHAHTHO). I1pu Tome,
nMajyhu y Bupy pasBojHe Ipemyc/oBe KOju MOpajy OMTM MCIyHeH! Kako OM JeTe MOITIO afieKBaTHO fia
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y4ecTBYje Y apTyMeHTaTUBHOM Aujaory (ClocOOHOCT KOTHUTMBHE U COLMjaHe [eljeHTpalje, ClIoCOOHOCT
reHepasm3anuje), Halasy UCTPAXKMBakbha IOKA3Yjy [ja je apryMeHTAaTVBHO MUIL/bekbe Ha Y3pacTy Off ITeT 10 CeflaM
roAJHA HeCTAOW/THO U [1a 3aBUCH Off HM3a KOHTeKCTyanHux ¢pakropa. Vimajyhn y Buay sHadaj aprymeHTanmje 3a
yuere I pa3Boj KPO3 BPLIIbAYKy MHTEPAKIIN]y, OBY Pe3y/lITaTy OTBapajy NUTambe NeI0TBOPHOCTY CUMETPUYHE
MHTepaKlMje Ha paHUjM y3pacTiMa (IIpe Hero LITO je Impollec felleHTparyje 3aspiueH). Hagosesyjyhu ce Ha
IPETXONHO UCTPAKMBAKE, KPO3 KOje CMO BUJEIN JJa Ce apTyMeHTalllja CIIOHTAHO I10jaBJbyje y AMjano3nma
CefIMOTOIMIITbaKa JOK PellaBajy 3ajaTKe KOjU ICIIUTY]y pasyMeBaibe IPOYUTAHOT TEKCTA, y OBOM MICTPasKMBakby
HaM je I[Wb Ia ieTa/bHO aHAMM3MPAMO apTyMeHTAIVjy 13 TUX IMjajora, KaKo 0MICMO pa3yMesy Ha KOju HadMH
CeMOTOAVIIbALN KOPUCTe U pasyMejy aprymeHTanyjy. [Tomasehn of mmper xopryca noparaka (4eTpueceT
IeT CeKBEHI[Y IMjajiora), y aHa/IM3Y je YIIIO IeCeT CEKBEHIIN Y KOjUMa je pas/nKa y MOYeTHUM CTAaHOBUIITIMA
paspelieHa HaBolemeM apryMeHara Of CTpaHe jefHOT Wy 00a jereTa.

Pesynraru cy nokasanu /ja Ha OBOM y3pacTy apryMeHTalija MOXKe UMaTy ABa pasnnunta edekra: (1)
IpUXBaTame CTAHOBMUINTA KOje je apryMeHTOM IOTKpPEIUbeHO; (2) IIpOMeHa y HauMHY Ha KOju ce 3ajefHIYKa
aKTMBHOCT ofByja (of MHAMBUAYA/THOT paja Ka capaimy). Jako BeoMa pefak, fpyrn edekaT ykasyje fa
CeMOTOAVILIIIbAIIM IIPEIIO3Hajy apryMeHTalijy Kao I0Kasare/b a MUIUbelbe IapTHepa Tpeba yseTn y 063mp
IPUINKOM JOHOIeHa OfimyKe. Y CKIafy ca TUM je JPyTM NojaTak /10 Kojer CMO JIOLIIM — apryMeHTaluja ce
Y aHa/IM3MPAHUM JIMja/lo3Ma YBeK II0jaB/byje HAKOH CyodaBamba ca PasnMuuTUM MullbereM. Hema, makre,
npuMepa y KojuMa ieTe MU3HOCH MUII/berbe 1 OffMaX Ia IOTKpPeIbyje apryMeHTIMa, IITO je C/Iy4aj Y A1janosuma
crapuje mere. OBaj pesynTaT je y carlaCHOCTM Ca CasHamMMa Jla Jella OBOT y3pacTa MMajy Telkohy pa
aHTUIUINPAjy TO [ia APYTO JieTe MOXKe MIMaTH pasNuIuToO MUII/berbe off HbuxoBor. C TUM y Be3u, aHa/Iu3a je
NI0OKa3ajIa Jla CeIMOTOAMIIbAIM TOTOBO YOIIIITe He M3HOCe KOHTpaapryMeHTe 3a MapTHEPOBO CTAaHOBUIITE,
Beh CKOpO MCK/bYUMBO apryMeHTe KOjIM OTKPEIUbYjy CBOje CTAHOBMIITE (jefHOCTpaHa apryMeHTalLuja).

Mako Hanmasy ykasyjy Ha TO fla y4eibe KpO3 BpIIIbadKy MHTEPAKIMjy Ha OBOM Y3pacTy jolI YBEK HMje
CacBMM JIeTTOTBOPHO YC/Ie]l HeVICITYeHOCTI MOTPeOHNX (COIVjaTHNUX VI KOTHUTYBHIUX) Pa3BOjHNX IIPENyC/I0Ba
KOJI CeMOTOAVIIIbAKa, 13 HBIX TaKohe caemy ha je ¥ Ha OBOM y3pacTy Ba)KHO OPTaHM30BATH ydeHe Kpo3
3ajemHNYKN paj. JpyrMM pedmma, Mako oBaj OONMMK paja He MOfp)KaBa y MOTIYHOCTH y4eme cafpskaja Ha
KOje ce 3afjalli OJHOCe, HUXOBO 3ajeHNYKO pelllaBalbe MO)XKe MMAaT! Apyre edeKTe KOjyu Cy 3HAYajHM M3
IepCIeKTNBe y4yema 1 pasBoja. KOHKpeTHO, ydeme Kpo3 BpIIHBAUKy MHTepakuujy omoryhaBa geny na
IIOCTETIEHO OBJIaflaBajy BEIUTMHAMa KOje Cy HEOIXOJHE 32 y4ere KPO3 3ajeJHMYKY aKTMBHOCT, a jOI YBeK
HIICY y TIOTIYHOCTY pasBujeHe (IIONYT KOOPAMHNUCAmba CONCTBEHE aKTMBHOCTM Ca aKTMBHOIINY BpIIMbaKa,
caryieflaBama Tyber IIefnInTa, BeIITHA IIperoBapama).

Kmyune peuu: aprymeHTanyja, CMMeTpMYHa BpIIbayka MHTEPaKIINja, y9erbe KPO3 MHTepaKILNjy, YUTambe.

82



Teaching Innovations, 2015, Volume 28, Issue 3, pp. 83-98

UDC 37.043.2:316.72

81°246.2

Paper received: August 18" 2015
Paper accepted: September 22™2015

Sheila Padiglia, MA
HEP-BEJUNE, Switzerland

Original Paper

Francesco Arcidiacono, PhD
HEP-BEJUNE, Switzerland

A narrative format design to improve
language acquisition through social
interaction

Abstract: In this paper we present a research design devoted to create opportunities of learning and de-
velopment through social interaction. The study is part of a EU project called SOFT (School and family together
for the immigrant children integration) that aims to favor linguistic and social integration of children through
language learning activities that connect families and schools.

Cultural and linguistic diversities are considered as elements promoting learning and cooperation
among different social actors: children, teachers, parents, researchers and schools. In the present paper, we will
discuss two aspects: 1) how the pedagogical design named « Narrative format » can establish a peculiar social
interaction in the classroom and how, in a developmental perspective, it offers a real opportunity of cognitive
and social skills improvement; 2) how social interactions between school and families help teachers, pupils and
parents to develop an awareness of their roles and a strengthen their collaboration.

We have involved 15 teachers and 169 children (aged 3-7 years old) of three classes of primary schools
and two kindergarten classes in Switzerland, proposing a design that provides pedagogical materials and activi-
ties devoted to teach/learn English and German language. The main questions of our study are the following:
How teachers implement the pedagogical design in order to involve children in activities based on an unknown
language? How does the narrative format help children learn to speak the new language and to enable the
integration between teachers, children and parents? The results of our study show that the design we have
implemented can create conditions that facilitate and imitate the natural (informal, discursive) acquisition of
languages.

Key words: narrative format, multilingualism, social inclusion, school-family interactions

DOI:10.5937/inovacije1503083P

Introduction and development through social interaction has
been implemented within an educational context.
This paper aims to illustrate how a research The study we will present is part of a EU project that

design devoted to create opportunities of learning

1 Sheila.Padiglia@hep-bejune.ch

has been conducted in order to favor the linguistic
and social inclusion of children through language
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learning activities that connect families and schools.
Our interest in these activities that are usually ac-
complished through social interactions relies on the
idea that cultural and linguistic diversities are use-
ful elements to promote learning and cooperation
among different social actors in schools: children,
teachers, parents, and researchers.

In the present paper, we will focus on two as-
pects of our research design: 1) how the pedagogical
design named «narrative format» can establish a pe-
culiar social interaction in the classroom and how, in
a developmental perspective, it offers a real oppor-
tunity of cognitive and social skills improvement;
and 2) how social interactions bridging school and
families help teachers, pupils and parents to devel-
op an awareness of their roles in processes of social-
ization and strengthen their collaboration towards
social inclusion. Through the presentation and the
discussion of the educational setting we have imple-
mented, we intend to answer the following research
questions: How teachers implement the pedagogi-
cal design in order to involve children in activities
based on an unknown language? How does the nar-
rative format help children learning to speak a new
language and enables the integration between teach-
ers, pupils and parents?

In the first part of the paper we will briefly
present the framework within which our project has
been conceived and developed. Afterwards, the main
elements of our research will be described, with a
specific focus on the different steps that the design
implied within the educational settings of our study.
Finally, some elements of reflection emerging from
the results will be offered in the last section of the
paper, in order to highlight to what extent the design
we have implemented can create conditions that fa-
cilitate the natural acquisition of language.

A theoretical framework for the narrative format
design

Our focus on the linguistic integration of
children through social interactions, based on the
language acquisition through activities that connect
families and schools, is related to the political and
societal context in which our project has been de-
veloped. In fact, in Switzerland the relevance of so-
cial inclusion issues remains current and very im-
portant, because the Swiss context is progressive-
ly confronted with an increasing heterogeneity in
terms of cultures and languages spoken in schools.
We consider language as a mean of social inclusion
in this complex situation within primary contexts of
education (such as schools and families), and as a
possible way towards the establishment of effective
and inclusive social practices. In order to define a
synthetic framework, but broad enough to under-
stand the nature of the project that is presented, we
will refer to some key concepts that constitute use-
ful frames to define the context of our research and
its assumptions.

The first element we intend to present is con-
nected to the integrative aim of different education-
al activities in schools that are more and more con-
fronted to new societal forms shaped by movements
of immigration. In our view, the social inclusion can
be achieved through the creation of situations of so-
cial interactions throughout daily life. Different forms
of interaction are at the core of the process by which
people can regulate activities in formal and informal
contexts: more specifically, throughout language and
dialogue, the ability to interact can become a prod-
uct of this discursive process of co-construction and
integration. This approach is inspired by the work of
Piaget (1926) and Vygotskij (1934), and is useful in
the perspective of understanding the dimensions of
thought’s processes, and to study the conditions that
allow interactions to promote apprenticeships. Social
interactions are not considered as external elements
or as composite variables that affect cognitive devel-
opment and learning: rather, they are a set of indi-
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vidual and collective dimensions related to language,
communication, people’s intentions, goals, social rep-
resentations and results of the dynamics in which
adults and children interact.

A second element of our presentation con-
cerns the idea that learning is always learning in con-
text, based on the modalities through which cogni-
tion and acquisition of knowledge are formed with-
in social interactions. The sociocultural perspective
(Wertsch, 1985; Rogoft, 1990; Valsiner, 1995; Ponte-
corvo & Arcidiacono, 2010, 2014) is very useful in
this endeavour, because the primary contexts of in-
teraction (e.g., families and schools) are considered
to be the proper frameworks to offer opportunities
to children (and adults) to enhance learning, crit-
ical attitudes and socialization processes (Resnick,
Pontecorvo & Siljo, 1997; Arcidiacono, 2013). Lan-
guage thus becomes a procedure of thought used in
different activities and in multiple contexts: more
particularly, language socialization (Ochs & Schi-
effelin, 1984; Schieffelin & Ochs, 1986) is assumed
as a process that never ends (Ochs, 1990), because
each interaction is, in a potential way, an experience
of socialization, of becoming member of a commu-
nity, and an opportunity of creation and sharing of
meanings (Bruner, 1983).

The third element refers to the notion of in-
tersubjectivity that has been adopted in several ap-
proaches and that can be referred to a variety of
objects of study. In our case, intersubjectivity con-
cerns a co-construction of shared meanings (Brun-
er, 1998) done by the participants during different
social activities. The possibility that intersubjectiv-
ity between people occurs is related to the possibil-
ity to create a shared space, to assume the overcom-
ing from the own private world to the assumptions
of the other’s universe. This way of creating rela-
tionships between people could promote social in-
clusion and the establishment of socialization pro-
cesses in educational contexts. In particular, the ac-
tivity of teaching and learning in classroom can be
considered in terms of «events because of their inter-

actional nature and their sequential organization, in
which talking shifts from party to party as the event
unfolds and as a hierarchic structure marked by re-
current behavioural configurations» (Arcidiacono &
Gastaldi, 2011, p. 2).

The above-mentioned approach and the key-
elements included in the first part of this paper con-
stitute the framework within which the project we
have implemented is based. In our idea, it is rele-
vant to highlight that our interest is not exclusive-
ly based on the level of linguistic integration of na-
tive and immigrant children through the learning of
a new language (including the language of the host
country). On the contrary, we assume that learning
languages, including those spoken by migrant chil-
dren at home, and sharing experiences at school and
family are both relevant elements. They have to be
taken into account in the implementation of an ed-
ucational research design devoted to the promotion
of integrative practices in different settings. For this
reason, we will introduce and present the project we
have conducted to favor the linguistic and social in-
clusion of children through language learning activ-
ities that specifically connect families and schools.

SOFT: A project connecting schools and families

The project “School and family together for
the integration of immigrant children”, called SOFT?,
has been conceived by an interdisciplinary research
team, starting from a common interest in language
teaching/learning in multicultural contexts. Among
the questions raised by the project and on which we
will return later on (with details on its implemen-
tation in Western Switzerland), a key point that we
will discuss in this paper is the central question of

2 Projectn®531208-LLP-2012-1T-KA2-KA2MP - grant agree-
ment: 4479-2012, Executive Agency of the European Commis-
sion for Education, Audiovisual and Culture, «<European Union
Lifelong Learning» program. We are grateful to the European
Commission for the financial support and to the participant
schools and families for their engagement. The present paper
and its content remain under the responsibility of the authors.
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the specific connection between schools and fami-
lies. This aspect is particularly relevant in terms of
social interaction practices that can sustain the pro-
cesses of learning and teaching, because it involves
all the actors participating in the primary contexts
of education, such as families and schools.

The research project includes different enti-
ties coming from five different European countries
(Italy, Germany, UK, Spain and Switzerland)?® work-
ing together in order to develop pedagogical activi-
ties related to a double perspective: firstly, the fact
that a constructive relationship between school and
family potentially produces benefits for both adults
and children; secondly, that previous research expe-
riences (e.g., the projects Socrates Lingua “The Ad-
ventures of Hocus and Lotus”, 1997-2000; “The Di-

3 The first partner is the University of Rome “Sapienza” (Ita-
ly), leading the network of participants and conducting the re-
search at pre-school and primary level. The activities are per-
formed in collaboration with the research team of the Univer-
sity of Rome 3 (Italy), that is in charge to investigate the influ-
ence of prejudices and stereotypes in the integration process of
children from immigrant backgrounds and to analyze the rela-
tions between schools and families. A third partner is the Dino-
croc International Training Institute in Rome (Italy) that deals
with the production and publication of the necessary pedagogi-
cal equipment used in the project, as well as the organization of
training courses about the narrative format for teachers of dif-
ferent degrees. The Kommunalen Integrationszentren in Essen
(Germany) is the partner in charge to create designs and op-
portunities of collaboration for native and migrant children and
their families. They provide training and mentoring activities
as part of a working network including children, adolescents,
families, teachers, speech therapists and political authorities. In
Spain, the monitoring of the project is guaranteed by the Es-
cuela de Negocios y Administracion de Empresas in Barcelona,
a training institution specialized in language issues, administra-
tive management and new technologies. From a scientific point
of view, the project relies on the contributions of the research
team based at the University of Edinburgh (Scotland), with a
specific focus on the development of bilingualism and, in the
Swiss context, on the activities guaranteed by the University of
Teacher Education BEJUNE in Biel/Bienne. Our research team
acts as Swiss partner within the project, ensuring the develop-
ment and the promotion of research around the topics of cultur-
al and linguistic heterogeneity, social representations and prac-
tices of teaching/learning processes in kindergarten and prima-
ry schools.

nocrocs grow up’, 2001-2004; “Let’s become a bilin-
gual family”, 2010-2012) have empirically shown the
benefits of learning a new language through specific
educational programs. For this reason, the project
we are presenting here uses a pedagogical program
inspired by the narrative model format (for further
details, cf. the project website: www.softintegration.
eu) in order to promote the social inclusion of im-
migrant and native children in different countries.
Training proposed to the participant teachers and a
series of activities connecting families and schools
are relevant part of the pedagogical design of the
SOFT project, and will be presented in the following
part of this paper.

Multilingualism: The narrative format as a
pedagogical tool based on social interactions

Switzerland is a multilingual country. Four
national languages co-exist and determine a partic-
ular context characterized by heterogeneity, diver-
sity and multiple linguistic and cultural resources.
Owning two or more languages is then usual and
important not only because it gives to children the
opportunity to understand cultures or sub-cultures
within the same country, but also because bilingual-
ism and multilingualism bring cognitive advantag-
es, early acquisition of words, structures and sounds
of languages. In fact, children that are immersed
in bilingual or multilingual contexts often learn to
read before others and they usually find easier to
learn additional languages (Bialystok, 1986). Bilin-
gual children are also able to be more attentive, less
distracted by irrelevant information, and they can
more easily move from one task to another. Many of
these benefits were found in adults who have grown
up as bilingual. Indeed, the effects of bilingualism
and multilingualism have a significant impact on
the mental capacities of individuals from childhood
until adulthood (Sorace, 2007), for example in terms
of mental flexibility (Ghimenton, 2014). The aim of
this paper is not to discuss the notions of bilingual-
ism and multilingualism (the reader can refer to a
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large literature on the topic: for a synthetic review,
cf. Arcidiacono, 2014; for other sources, cf. Wein-
reich, 1968; Mackey, 2000; Grosjean, 2013). The ob-
jective is to present a pedagogical tool (namely, the
narrative format) that has been conceived and used
as a model of teaching/learning languages with chil-
dren. Some elements of the implementation of this
model in the Swiss context will also follow in the
next sections of the paper.

The narrative format is a psycholinguistic
model of language education for children in kinder-
garten, primary school and nursery. The label has
been created by Taeschner (2005), clearly inspired
by the fundamental work of Bruner on the notion of
format (Bruner, 1998): “The acquisition of language
begins before the child issued its first lexical-gram-
matical speech. It begins when the mother and the
child create a predictable interaction format that can
serve as a microcosm for communication and the
creation of a shared reality. Transactions that occur
in such formats are the ‘input’ from which the child
can master the grammar, how to refer and mean,
and how to achieve his intentions by communicat-
ing” (pp. 128-129, our translation). These notions of
“predictable interaction” and creation of a shared re-
ality constitute the core of our interest.

The model of teaching/learning languag-
es through the narrative format was developed
through the careful study of the natural process of
acquiring two languages at home. It includes a se-
ries of educational strategies, activities and materials
that create the appropriate conditions for learning
a new language (Taeschner, 2002, 2003; Taeschner
et al., 2008; Pirchio et al., 2014). Indeed, teaching a
language is not easy, especially if one does not ap-
ply an effective method. Many families whose par-
ents speak different languages are in trouble, despite
the fact that they have a perfect knowledge of the
language to be taught. Facilitating the learning of
two (or more) languages is a constant of the narra-
tive format, such as to establish effective and posi-
tive communication in relation to each other (peer,

adult, caregiver). In this sense, the format is not only
a tool to teach/learn languages, but it is a way to fa-
cilitate good emotional relationships and communi-
cative acts among participants during social interac-
tions within and outside the classroom.

The narrative format model has so far been
successfully tested in more than 120 schools and is
currently used by more than 4000 teachers across
Europe. Four fundamental concepts are sustaining
the narrative format approach:

e the principle of the narrative form of the
thought that assumes that learning a for-
eign language is possible in a way that is
analogous to the process of the first lan-
guage acquisition. This implies the value
of repetitive experiences, shared by the
child with others (specifically, the adults),
the use of storytelling, with the support of
gestures and mimic allowing the meaning
of words and phrases to be learnt through
active work;

e the principle of good communication im-
plying that an emotional bond among the
conversational partners is essential to learn
to speak. Establishing a relationship of af-
fection and complicity is a key to motivate
interlocutors and to improve their desire to
communicate;

e the principle of using a language per situ-
ation (bilingualism) assumes that choosing
and keeping a common language of con-
versation (e.g. English for French speak-
ing people) is the condition for avoiding
communication in the everyday local lan-
guage and for sharing the chosen foreign
language during joint activities;

e the principle of linguistic progression re-
fers to the fact that the development of
the vocabulary and language acquisition
increases through a variety of experiences
that are elaborated within different narra-
tive formats.
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A specific design to use the narrative format

In order to use the narrative format (and its
principles) in the classroom, we have developed a
design consisting of a set of pedagogical material
combined with different activities including chil-
dren and adults.

In our research, we have involved 15 teach-
ers and 169 children (aged three to seven years) of
three classes of primary schools and two kinder-
garten classes in the Western part of Switzerland
(French speaking cantons), proposing activities de-
voted to teach/learn English and German languag-
es. Three main steps have been devoted to the im-
plementation of the design: a first one dedicated to a
specific teachers’ training; a second step developing
educational activities in the classroom; and a third
one including joined activities with the families. We
will present the pedagogical material conceived and
these steps in the following part of the paper.

The pedagogical material

Our design is conceived around the adven-
tures of Hocus and Lotus, two invented characters
who teach languages to the participant children.
Hocus and Lotus (see figure 1 below) have been cre-
ated within the project in order to apply the narra-
tive format in the context of children’s activities at
school and at home.

Fig. 1: Hocus and Lotus

The two protagonists of the stories are not
people, but animals rather extravagant, designed
with physical characteristics with which children
can easily identify to. The pedagogical design is
based on movies concerning the adventures of Ho-
cus and Locus. These stories were written according
to the demands of the teachers who previously ex-
perienced them in their classes. The adventures re-
fer to the typical children’ lives, everyday contexts
and situations of real experiences, such as the iden-
tification of friends to play with, situations of shar-
ing toys, discovering places, organizing new activi-
ties, and so on. The stories are organized in differ-
ent episodes representing various adventures of Ho-
cus and Lotus. Music and songs complete dialogues
during the story-telling or movies. The texts of di-
alogues and monologues have been specifically de-
veloped to promote the process of language acquisi-
tion through repetition and to easily identify the re-
lationship between images and spoken words.

According to the school grade levels foreseen
in the project, a different set of educational materials
has been made available to participants (teachers,
children and families). The set of pedagogical tools
(cf. figure 2) consist of a series of DVD including six
episodes of “The Adventures of Hocus and Lotus”
(the length of each episode is about 5 minutes) and
six booklets with pictures and texts, according to the
story of each episode. Books were offered to teach-
ers, children and families and are written in five dif-
ferent languages (English, German, French, Italian
and Spanish). Each participant received a CD with
the songs of the different episodes, a small book with
the texts of each song, a t-shirt and a bag with the
characters of the story. Moreover, a guide presenting
the goals of the project, the main principles of the
narrative format, as well as examples of activities to
be performed at school and at home have been of-
fered to each participant. Guides were available in
fifteen different languages (according to the nation-
alities of participant children) in order to be read-
able for immigrant parents. In addition, each teach-
er received a DVD and a book for his/her training
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in narrative format. Teachers, in collaboration with
the research team, settled the use of the pedagogi-
cal material in classrooms. Then, children were free
to use the same material at home, involving parents
and siblings during their time outside school. The
different episodes, music and stories were conceived
in order to promote the acquisition of the selected
language through the verbal repetition and the vis-
ualization of the stories, and to stimulate the use of
the material inside and outside the classroom.

The Hocus and Lotus SING ALONGs

<aid: catch me!
B‘g;ym. if you can'
You can't catch met

Ha ha hal You can't catch me!
1give up, Bye bye . ¥ walking,
&hmmqm,nmsmmm- | who looked There was
. someone who'
| How nice, nice €Yes, Tice Spats, nice taill
Lotus was in the park, Los was a dinocroc too,
she saw Hocus. She 3i:

I'm picking some
| Me too, me too!
Look over there,

Fig. 2: The set of pedagogical material,
DVD, CD and books.

Hecus - [ etus

Step 1. Teachers’ training

Various sessions of training divided within
thematic modules were organised with the partici-
pant teachers in order to introduce the main princi-
ples of the narrative format. Some of the topics of the
training included items concerning interculturality,
plurilingualism and school-families relations. Fur-
thermore, specific DVDs devoted to the training, for
different school degrees, were offered to the teachers
in order to allow them to train themselves at home.
The DVD explained and illustrated each narrative
formats, through videos in which actors were play-
ing each format (see Figure 3). Further explanations
were given to teachers by the trainers (members of
the research team) in order to highlight the impor-
tance of gestures and mimics which can differ from
one language to another.

Fig. 3: DVD content with training activities
for teachers
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Step 2. The Narrative format with children in the
classroom and at home

After the training, teachers were ready to per-
form the narrative format with their pupils. As ac-
counted through semi-directive interviews, teach-
ers were very interested in trying this format in
their classrooms, wondering if children would “play
the game” and questioning themselves on whether
the project would “enter” in home activities. Ob-
servations in the classrooms and post-activity in-
terviews showed that pupils and teachers very well
performed the “practical” part of the project. As the
main idea of learning languages is based on the crea-
tion and reproduction of practices of good commu-
nication based on intersubjectivity and motivation
to speak with others, the interactions of the narra-
tive format take place through the establishment of
spaces of communication where “routines” (intend-
ed as shared experiences) are performed. This type
of activities allows each participant to play different
roles of the various characters of the story, notably
through the listening and acting out activities pre-
sented by the pedagogical material. The language of
the stories is grounded in simple grammar and pre-
sents themes that are familiar to the children, most-
ly based on contexts of their everyday lives. During
the narrative format, children learn the stories by re-
peating it with the teachers, by acting out the epi-
sodes and singing. This way to learn words, gestures
and mimics through simple formats of 5 minutes
each has been elaborated according to the following
six steps: 1. The opening format, a way to move from
the real world of the mother tongue to the imaginary
world of the adventures of Hocus and Lotus using a
new language; 2. The acting out of the story, a per-
formance of the episode orally told by the teacher,
and integrated by gestures and mimics; 3. The mu-
sical, the moment in which children are singing the
story, repeating the vocabulary and the expressions
used in the acting out; 4. The reading activity per-
formed using the books that illustrate the stories; 5.
The cartoon, watched together in order to recall the

story; 6. The return to the real life, a final step that
indicates to children that they are back from the im-
aginary world of the new language to the real world
of the mother tongue.

According to our pedagogical design, chil-
dren are requested to take the material at home
and to freely repeat the formats alone or with other
members of their family (e.g., singing or listening
the music, watching the DVDs with parents or sib-
lings, reading the book, etc.). The audio data collect-
ed during interviews with parents showed that they
were really engaged in using the pedagogical mate-
rial at home.

Step 3. Teachers-parents shared activities

A further level of our pedagogical design
concerns the joint activities between families and
schools that were organized by inviting parents
and siblings at school. These meetings were organ-
ised twice in the school-year, and quite all invited
parents were present. During these occasions, par-
ents, children and teachers were working together
around different subjects, such as intercultural ed-
ucation, mutual knowledge, and multilingualism as
a resource for the society. According to the heter-
ogeneous composition of the participant classroom
and families, these activities have constituted inval-
uable opportunities to share different cultural and
linguistic realities among adults and children. The
engagement of all the actors involved in the pro-
ject has made possible the organization of differ-
ent activities at school (e.g., such as shows, games,
picnics, activities of painting, etc.). These moments
also were a space of sharing intercultural experienc-
es based on opinions and testimonies on the project
lines and on teaching/learning languages. Some par-
ents were happy to use these moments as opportu-
nities to share their own story of learner or agent of
language transmission at home.

90



A narrative format design to improve language acquisition through social interaction

The implementation of the pedagogical design

As said above, we have involved 15 teachers
and 169 children (aged three to seven years) of three
classes of primary schools and two kindergarten
classes in the Western part of Switzerland (French
speaking cantons). We have collected qualitative
data, mainly through interviews (audio-recorded
in step 1 and step 2) and observations (ethnograph-
ic notes and videos in step 2 and 3). Unlike other
countries involved in the SOFT project, Switzerland
has by its multilingual policy structure and migra-
tion flows a long reflection on language issues (for-
eign languages, L2), and not only on national lan-
guages (L1). Notably, the political decisions taken
during the last two years for L1 and L2 in school in
the French-speaking and German-speaking cantons
make these language issues a public relevant topic.
It is known that for any project, the time of the im-
plementation becomes a time of negotiations and
adaptations not always planned, even more when
it comes to implement the same project in differ-
ent realities (Padiglia, 2008). Concerning the SOFT
project, the material and its use has been adapted
to the peculiar context of the Swiss classrooms. Fur-
thermore, even if Swiss teachers are mostly already
struggling since several years with reflections on the
use and learning of L2 and are often already inte-
grated in scientific projects (e.g., the linguistic im-
mersion projects), the SOFT project had the partic-
ularity to extend the reflection to other languages,
not only those advised by the cantons. This aspect
was particularly important to show that learning a
foreign language enables and facilitates the learn-
ing process of the mother tongue. As already said,
the reality of Swiss French-speaking classes asked
for adjustments of our pedagogical design. In fact,
the formats were originally meant for small group,
but in Switzerland teachers were mostly alone with
the whole classes of twenty or more students. De-
spite this basic difficulty, the classroom’s observa-
tions showed that pupils could gladly participate to
the narrative format not only by repeating the dia-

logues and monologues of the stories, but also an-
ticipating them.

At the beginning of the project, teachers
shared their concerns about the implementation of
the design in their classrooms (step 1), wondering if
children and parents would really get involved. For
example, a teacher of primary school, during an ini-
tial interview with the researchers, declared the fol-
lowing: “I will be happy if all the children get in the
active part with the language which is the most diffi-
cult thing in a classroom of more than twenty pupils.
Another aspect is about the fact that it should go into
the families, that it should take a larger dimension”

In the implementation of the pedagogical de-
sign, an interesting aspect to be highlighted is the
fact that teachers not only wanted to apply the for-
mats, but they really get involved in the implemen-
tation process, trying to find new modalities and
create better conditions for social inclusion of a
large set of children. In that sense, teachers of pri-
mary school developed a new way of performing the
format: the leading of the story was not only done by
the teacher, but “advanced” pupils were also invited
to teach - by reading and performing the narrative
format - young children of other classrooms. As ef-
fect, the young children immediately were involved
in participating to the format activity, although they
were not yet familiar with the Hocus and Lotus sto-
ries. During different recorded sessions in the class-
room, pupils were free to give their opinion on the
activities they led, showing a good comprehension
of the modalities in which the stories were set: for
example, a child of primary school expresses as fol-
lows his way to intend what means learning a for-
eign language: “eh its normal they (the characters
of the stories) repeat because it’s like that learning is
working”

A relevant aspect in the implementation of
the pedagogical design within the Swiss context
concerns the benefits of parental involvement. As
children received the material at home, it was pos-
sible to share it with their family. This has been an
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important way to appropriate spaces that bridged
schools and families, because parents and children
could then be “immersed” in the pedagogical sce-
nario usually created in the classroom, re-activating
it outside the school. An example are the new mo-
dalities of repeating the format in informal environ-
ments such as during car trips or at dinnertime. A
mother of a child of primary school declared the fol-
lowing: “We (she and her daughter) were in the car
and I have thought, I could have recorded this! [...] In
the evening at table when my daughter has begun to
repeat her sentences (about Hocus and Lotus stories)
I have recorded it... We can also hear the cat and some
other noises (laugh)” Through these practices, social
interactions within and outside the school become
factors to promote integrative practices and the de-
velopment of new linguistic skills. In fact, the de-
velopment of children’s welfare and learning do not
depend exclusively on individual factors and per-
sonal characteristics, but also on the quality of the
contexts in which they live and interact. In turn, the
children’s settings of life (school, family, peer group)
are not independent from each other, rather they in-

fluence each other. The quality of these influences,
the relationships between the various environments
have an impact on the quality of children’s learning
and development.

The parental involvement in children’s school
experiences is a part of this educational process
based on the partnership between the school and
the family. These aspects are in line with evidences
on children’s well-being and growth that have been
produced by research in the field of psychology. The
relations that take place at school between parents
and teachers are then recognized as most responsi-
ble elements for the education of children (Padiglia
& Arcidiacono, 2015).

Teaching a new language can be a bond of
discussion between parents and teachers were ev-
eryone can share his/her own feelings and concerns.
A mother of a child of primary school declared: “the
teacher was surprised... in a positive way... about
the evolution of some children. At the beginning of
the school year she (the teacher) said: “oh dear it will
be difficult for some children”... but some children

Name of the People Material needed Goal of the activity
activity involved
Guessing which | - Teachers |- Abag To involve parents in a dynamic
character of H&L | - Children | - A mirror play with children and teachers
we are (a frog?) - Parents - H&L characters (a | trying to find which character of
frog, a duck...) H&L they are

and answers “No, I'm not a frog”...

(of the format 1 story).

Operational description of the activity: The activity is performed in two times:

1) After having performed the 15t Format in which every character of the story has been
presented, the teacher gives to every child a toy representing a Hocus’ friend: the
frog, the duck, etc... To the children having a duck she can ask: “are you a frog?”
And the child answers, “No, I'm not a frog”...

2) In a second time, the teacher hides one of the character (so he/she tells) in a bag
and ask the children to go and ask the parents to look in the bag and answer the
question “are you a frog?” or “are you a duck?”...the parent checks what is in the bag

3) At the end the teacher shows what was in the bag and the children discover a mirror
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surprised her in a good way at the end of the shool
year, they were not in diffficulty with German at all.”

A fundamental opportunity of social inclu-
sion was the possibility to organize meetings with
parents, children and teachers. During these occa-
sions, parents were involved in co-organizing, with
teachers and children, different activities in class-
room. In the table below there is an example of ac-
tivity created by teachers, children and parents dur-
ing a meeting. The activity concerns the capacity to
ask and answer (in a selected language) questions
about characters (frog, duck, etc.) that are in differ-
ent bags.

Several studies have shown how the involve-
ment of parents in school living has beneficial effects
on children’s success (Epstein et al. 1997). The key
components of the partnership between school and
family are based on the capacity to share and negoti-
ate rules, to balance educational styles and attitudes,
and to participate in the school-family experiences
in various forms (such as sharing choices and de-
cisions, through dialogues, active participation and
capacity to recognize and to value other’s contribu-
tion).

Among the objectives of the SOFT project,
shared activities between teachers, parents and chil-
dren are the key elements to build a common space
of socialization and integration. As lesson learned
by this implementation, we will strive for transmis-
sion in time and we already have available teachers
to integrate the education model proposed by the
SOFT project as part of their school activities there-
after.

Discussion and conclusion

As presented in the theoretical framework,
the SOFT project relied on three core elements: inte-
gration through social interaction; learning in con-
text; and intersubjectivity. Language learning, as it
has been conceived in this project, shows how the
narrative formats only live through social interac-

tions, creating close social links in the classroom
(through peer interactions or adult-child interac-
tions), at home (with parents and/or siblings) and
in home-school activities enabling shared spaces to
foster social inclusion. As the pedagogical material
we have implemented sustained these different types
of social interaction, our design enabled to develop
good communication practices and strengthen so-
cial relationships among participants. For example,
children participating to the project have developed
a stronger sense of alteration and intercultural dif-
ferences, becoming, on the one hand, proud of their
own origin and mother tongue (e.g., through di-
rect questions to other pupils, such as “Are you Ital-
ian? Me too!”), and, on the other hand, developing
a stronger interest in classmates own language (e.g.,
“How do we say friend in Turkish?”). Furthermore,
the opportunities to strengthen the connection be-
tween families and schools have provided beneficial
spaces for dialogue, also enabling the unity and po-
tential improvement of the self-esteem of families,
of their own identity and uniqueness, here consid-
ered as a positive resource by parents and by the
school actors. In fact, some families coming from
a minority ground often advise their own children
not to speak the mother tongue, thinking that it
could (negatively) interfere with the acquisition of
the language of the host country. This shared space
with families offered a concrete possibility to sustain
their own language transmission, to share it with
other parents, children and teachers, and to reflect
on their own way of thinking about it. For exam-
ple, a mother declared, during a meeting between
teachers and parents, the following: “I have learned
new languages only by the written and visual way, but
they (children) learn by listening... and all that they
can hear, its incredible! (...) We (the parents) have
the reflex to think that for learning a new language we
have to do written activities, but they (children) un-
derstand everything and they don’t even know how to
read! Incredible! So that’s cool!”

Last but not least, teachers have developed a
more effective sense of comprehension of different
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issues concerning integration. Notably, the creation
of meeting opportunities relying on language issues
has open a new way of thinking the relationships
with the parents, including them closely in the teach-
ing/learning scenarios. The project also showed how
learning is effectively only learning in context. In the
design we used, every partner was taking advantag-
es of different learning contexts, schools, families or
in boundary-crossing these contexts and situations,
creating “shared-spaces” as in school-families meet-
ings or teacher-training activities. Every partner was
developing learning skills that rely on these contexts
and opportunities of mutual enrichment. The SOFT
project finally showed how language learning re-
lies on the capacity to create a common space where
the co-construction of a shared meaning can arise,
an intersubjective space which relies notably on the
principle of good communication, postulating that
the creation of an emotional bond among the con-
versational partners is essential to learn to speak a
new language.

Besides what has been presented above, we
would like to highlight few additional elements of
pedagogical reflection. As seen, the SOFT project
was aimed at providing benefits to all the various ac-
tors involved. In this sense, children using the peda-
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mcp. lllnna ITagnpa

YHuBep3nuTeT 3a 00pa3oBambe HACTaBHMKA KaHTOHA bepH, Jypa n Hojurarer, IlIBajinapcka

ap PpaHyecko ApungujakoHO

YHuUBep3uTeT 3a 06pa3oBame HacTaBHMKa kKaHTOHA bepH, Jypa n Hojmarer, I1IBajuapcka

®opma Hapalyje OCMULIbeHA pafy 60/ber ycBajamba je3NKa Kpo3 COIMjaTHy MHTePaKIjy

Y oBOM pajiy IpecTaB/baMo MCTPaXKMBame Koje je mocBeheno ocmunbaBamwy MoryhHOCTH 3a yueme
U pasBoj Kpo3 conujanHy nHTepakuujy. OBa cryguja npencraspa geo EU mpojexra nop Hasusom CODT
(School and family together for the immigrant children integration), a nma 3a b 6aB/bere TMHIBUCTUIKOM
U COLMjaTHOM MHK/TY3UjOM Jlelle KPO3 aKTMBHOCTU Yy BE3) Ca yYeHeM CTPAHOT je3NKa, KOjuMa ce IOBe3Yjy
HOPOJIMIiE Y HIKOJIE.

Kynrypre u NUHIBUCTMYKE PasIMYUTOCTU Ce€ CMATpajy €leMEeHTMMa KOju IIPOMOBMUIY y4eme U
capa/iiby Mehy pasInunTuM y4eCHUIIMMA Y COLIMja/THOj KOMYHVKAIVjU: TeIIOM, HaCTaBHUI[MA, POVTE/bIMA,
VICTpaKMBAYMMa ¥ IIKOTaMa. 3ampaBo, My o6pahamo makmy Ha 06pa3oBHe aKTUBHOCTY KOje ce OCTBapyjy
KpO3 COLMja/IHy MHTEPAKUMjy U Y KOjUMA KYATYPHE U IMHIBUCTIYKE PaSHOMKOCTY IIPENCTaB/bajy KOPUCHE
e/lleMeHTe KOjJi IPOMOBUIIY YUere ¥ capaiiby Mebhy pasmmunTuM y4ecHUIMMA Y COLMjaTHOj KOMYHUKAIIVjIL.

Y oBoM papy hemo aHa/mm3upary Ba acleKTa Halllel NCTPaKMBama: 1) Kako IeJaroliKo NCTPaXKBatbe
II0J], Ha3UBOM ,,(popMa Hapauuje“ Mo>Ke a CTBOPY HEOOUUHY COLMjaTHY MHTEPAKIVjy Y YIMOHUIIM U KaKO Y
Pa3BOjHO] IEPCIEeKTVBY HYAM IpaBy MOTYRHOCT 3a 1mo0o/bllambe KOTHUTVBHUX U COLMja/THUX BEIITHHA; 2)
KaKo COLlMjaTHA MHTepaKIuja nu3Meby 1kose u mopoamija moMaske HaCTaBHUIVIMA, YYCHUIVIMA M POJUTE/bYIMA
IIa pasBUjy CBECT O CBOjMM y/IoTaMa U Jja [10jadajy capajiby ca Colja/IHOM MHKIY3MjoM? Kpos npeseHTanujy
00pa3soBHOT OKpYyXKela, a KacHUje M AMCKYCHjy O TOMe, Hallla HaMepa je fia aMo Ofrosope Ha ciefieha
VICTPa)XXMBAYKa MUTalba: KAKO HACTABHUIIM CIIPOBOJiE IEfJarolIKO VICTPAXXKMBabe pajiyl YK/bydMBama Jele y
aKTMBHOCTM Ha CTPAHOM je3MKy; Kako (hopMa Hapaluje IoMake el /ja Hayde ia TOBOPe HOBY je3VK U KaKO
oMmoryhaBa MHTerpanmujy HaCTaBHUKA, y4€HMKA U pOAUTe/ba?

Hamr doxkyc je Ha IMHIBUCTMYKOj MHTErpalyju Jielle KPO3 COLVjalHy MHTEPAKLMjy Koja ce 3aCHMBA
Ha YCBajalby jesMKa KpO3 aKTMBHOCTHM KOje IIOBe3Yyjy IOpOAMIle M IIKOJE, a Y Be3U Cy ca HNONUTUYKUM U
IOPYLITBEHVM KOHTEKCTOM Yy KOjeM je M pasBMjeH Hall npojekar. IIMrama Koja ce T4y pereBaHTHOCTU
colujajHe MHKIy3uje cy BeoMma akryenHa y IlIBajuapckoj, jep ce IlIBajuapcka HENMPEeKMIHO Cyo4yaBa ca CBe
Behom xereporeHomhy KynTypa u jeauka Koju ce roBope y IIKO/IaMa. Je3UK ce cMaTpa CpPefiCTBOM COLijaHe
VHKJTy3Uje y OBOj C/I0)KEHOj CUTYallMju Y OKBYPY OCHOBHMX KOHTEKCTa 0Opa3oBama (Kao MITO Cy LIKO/Ie U
HopofMLie) M Kao MOTyhy HauMH Koju BOAM 3aCHMBambY e(eKTHe VM MHKTy3MBHE coliujanHe mpakce. CMaTpaMo
71a je pefieBaHTHO HAIJIACUTH Jja HAlll MHTEpeC HYje MCK/bY4MBO 3aCHOBAH Ha HUBOY jesn4Ke MHTerpalyje fele
YIjU je TO MaTepIby je3VK U Jielle MUMUTPaHaTa Kpo3 yuerbe HOBOT jesuka (yk/byuyjyhu je3auk sem/be fomahnHa).
HanpoTus, mpeTnocraB/baMo Jja ¥ IIKO/IA 1 Kyha IpeficTaB/bajy pelieBaHTe elleMeHTe 3a Yuere Y MaTepmer I
CTPAHOT je3UKa 3a Jlelly MUTPaHTe.

ITpojekar CODT je 3amoyeo MHTEPAMCUUIUIMHAPHM MCTPAXMBAYKY TUM, a IO/a3Ha Tadyka je O6ma
3ajeJHNYKO MHTEpecoBame 3a ydeme U IoyyaBambe jesuKa y MYITUKYITypalHOM KOHTeKcTy. IIpojexar je
IIOKPEHYO MHOTa IINTamba, a [eHTPa/IHa M Tamba Y IVIABHY IIPeMeT Cy OHM KOjy ce TU4Y OffiHoca u3Meby mkore
u nopopuiie. OBaj acNeKT je HApOYMTO pelieBaHTaH y CMUCTY COLMja/THe MHTEPaKIMje Koja ofip>KaBa Ipollec
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yderba U [I0y4YaBama, jep YK/bydyje CBe M3BPIINOLie KOjU YIeCTBYjY Y KOHTEKCTY OCHOBHOT 00pa3oBaba, Kao LITO
cy nopopuue u mkose. LInp oBor paia Huje AMCKYTOBambe O CXBaTamMMa OV/IMHIBU3MA U MY/ITWIVHTBU3MA,
Beh mpezcTaBpame neparoiike GpopMe Hapalyje Koja je 3arodera U Koja KOPUCTY MOJeN yiermha/IoydaBamba
jesuka ca menoM. Jla 6ucmo kopuctuwan ¢popmy Hapauuje (M HeHe IPUHIUIIE) Y YYMOHMIY, Pa3BIIN CMO
IIPOjeKaT KOju Ce CacTOju Off CeTa IefJaroliKIX MaTepujana Koju ce KOMOMHY)Y ca pa3nuIuTUM MaTepujaanma,
ay TO CY YK/bYYeHU 1 fiella ¥ Oapac/i. Y OBy CTYAUjY je OM/IO yK/bydeHO IIeTHAeCT HaCTaBHMKA 1 CTO LIe3/ieceT
IeBeTOpoO fielle (y3pacTa o TPM [0 CefjaM FOiMHA), U3 IBa pa3pefia OCHOBHe IIIKOJIE 1 iBe TPYyIIe 13 OOaHMIITa
y lIBajuapckoj, a aKTMBHOCTH Cy ce THUIiajie y4era/Iloy4aBama eHITIeCKOT 11 HEeMauKor je3MKa. Tpu riaBHa
Kopaka cy 61a mocseheHa MMIIeMeHTAIVj 1 IIPOjeKaTa: IpBY je mocBeheH moce6HOj 06y1iM HACTaBHUKA; IPYTH
KOpaK pasBUjamby 00pa3OBHMX aKTMBHOCTY Y YIMOHUIIM, @ Tpehy 3ajefHMYKMM aKTMBHOCTUMA IOPOAUIIE U
mkorte. Cakynmmim cMO KBaJIUTAaTUBHE TIOfaTKe, YIIABHOM IIPEKO MHTepBjya (ayamno-cHumIm y paszama 1 u 2)
U ocMarpame (eTHorpadCcK 3aImcy 1 BUe0-CHUMIM y KopauyMma 2 1 3).

PesynTaty oBor mcTpakmBama IOKa3yjy fa IpojeKaT KOju CMO MMIUIEMEHTUPAIM MOXKe Jila CTBOPU
yCTIOBe KOjU MOMaXy ¥ MIMUTUPAjy IPUPOAHY cpefuHy (HedopMaaHy, AUCKYP3MBHY) 3a yCBajame je3uKa.
[Tocmarpama y yYMOHMIV Cy TIOKa3aja fla yYeHULM y4ecTBYjy Y ¢popMu Hapamuje, He caMo IOHaB/bajyhu
pasmMynTe AUjazore ¥ MOHOJNIOTe HeKuX npuya Beh 1 akTuBHO yuecTByjyhm. [Jobpe cTpaHe MMIIeMeHTaIyje
TIe/JaTOIIKOT IIPOjeKTa y MIBajIlapCKOM KOHTEKCTY 00yXBaTajy U YK/by4MBambe poauTesba. JKMBOTHO OKpykeme
Jielle Kao IITO Cy IIKO/IA, MOPOANIIA U BPIIbauKa IPyIa HICY He3aBJCHE jefjHa Off pyre, Beh nmajy ytuiaja
jenHa Ha npyry. KBanuTeT oBUX yTHIjaja 1 ofHOCK U3Mely pasmmunTux oKpysKemwa UMajy yTHiaja Ha KBaIUTeT
ydema fielle U Ha pa3Boj. PomuTe/bcko yK/byunBame y IIKOICKY )KMBOT Jielie je leo 00pa3oBHOT Ipoljeca, Koju
Ce 3aCHUBA Ha IIAPTHEPCTBY U3Meby Iikose u nmopopuie.

Konauno, MoryhHOCTHM KOje 4MHe CHaOKHUjUM Be3y M3Mely IOpopuIia 1 LIKO/IA Cy CTBOPUIIE IIPOCTOP
3a amjasnor, omoryhaBajyhm jemMHCTBO M HOTEeHIMjaMHO MOOOJBIIAE CAaMOINOY3/alba IIOPOANIIA, HIIXOBOT
UJIEHTUTeTA M jeAMHCTBA, KOje ce OBJle CMAaTpajy MO3UTMBHUM (AKTOPOM U IOPOAUIIA M YYeCHUKa y
IIKOJIOBalby. 3allpaBo, HeKe IOpOoANIle Koje IOTUYY M3 MAambMHCKUX IOIy/Iallja YecTO CaBeTYjy Aely Jja He
rOBOpe MaTepHUM je3VKOM, Muciehu ja To MoyXke MMaTy HeTaTUBHY YTHUIIAj HA yCBajambe je3nKa 3eM/be Y K0joj
xuBe. OBO ce OfHOCK ¥ Ha MTOPOJuIle KOjiMa je moHyheHa MOTyhHOCT cy3zpKaBama Off MaTeper je3lKa Ha
KojeM 611 pasroBapaim ca [pyTM POJUTE/bYIMA, NeIlOM VM HACTaBHUILIMIMA.

Kmwyune peuu: HapatuBHY (HOpPMaT, BUIIIEje3MIHOCT, COLIMjaTHA MHKITY3Y]ja, MHTepaKIuja n3Mehy mxore
U IIOpOAMIIE.
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Challenges, obstacles and outcomes of
applying inquiry method in primary
school mathematics: example of an

experienced teacher

Abstract: This paper analyses the attempts of an experienced mathematics teacher to apply principles of
inquiry based teaching in her practice upon receiving training on the topic. Results of the analysis of teacher’s
practices based on her reflective accounts, lesson plan forms and observations of videotaped lessons show that
the teacher devotes very little time to non-instructional activities, while instructional ones are in line with ac-
tivities presumed to be part of the inquiry approach. With respect to the particular Components of Inquiry dif-
ference between the two observed lessons was found for the Explain phase of the lesson, although both Explore
and Explain phases were consistently coded as higher level order (e.g. students were focused on problem solving,
combining and constructing new ideas). The process was also followed by appropriate discursive patterns. Re-
sults are discussed in the light of the training received and possible improvements to be made.

Key words: mathematics, inquiry based learning, teacher.

Introduction

For the past two decades, there has been a
clear push toward instructional practices that facili-
tate the active role of students in the process of learn-
ing along with their critical, deep order and diver-
gent thinking. Although the model of inquiry essen-
tially refers to science education (Rocard, Cserme-
ly, Jorde, Lenzen, Walberg-Henriksson & Hemmo,
2007) extensive efforts have been made to develop
and confer inquiry to the mathematics domain (Ar-

1 jradisic@ipi.ac.rs

2 sjosic@ipi.ac.rs

tigue & Baptist, 2012). As to mathematics per se it
has been acknowledged that for students to excel in
the world nowadays they must be equipped to solve
complex problems instead of just memorizing al-
gorithms, definitions and directly applying knowl-
edge that was gained (Friedman, 2005). The same
notion is supported by Programme for Internation-
al Student Assessment (PISA) and Trends in Inter-
national Mathematics and Science Study (TIMSS)
data. Despite the fact our students obtain higher
than average results in the latter these also suggest
our students struggling the most when it comes to
those tasks that acquire thinking outside-of-the-box
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(Gasi¢-Pavisi¢ & Stankovié, 2012; Pavlovié-Babié &
Baucal, 2013).

The focus of the present study is to examine
inquiry practices in mathematics of one experienced
teacher in an urban school setting. We intend to ex-
plore whether the amount of time spent on various
components of inquiry, the order that these compo-
nents are presented to students and discursive pat-
terns behind it can relate to the cognitive level at
which students are expected to work and learn. The
teacher’s reflective accounts will also be taken into
account, as to assess the way teachers perceives own
practice in an attempt to apply the inquiry method.

Theoretical background

In one form or another learning always in-
volves knowledge construction irrespective of the
domain in which is taking place. Thus it is of the es-
sence to explore which kind of instructional practic-
es are likely to promote such knowledge construc-
tion. When one observes mathematics as a domain,
often mathematics is perceived as a set of formulae
to be applied to a list of problems. Such a “miscon-
ception” is largely developed thanks to the way in
which mathematics is often taught (i.e. teacher dem-
onstrating a method of calculation and students sub-
sequently repeating it without reflection) (Artigue &
Baptist, 2012). It is not surprising that for the past
two decades we have been dealing with delibera-
tive attempts to introduce more active teaching and
learning methods in mathematics, along with a clear
understanding of what makes some teachers more
effective in introducing such practices than the oth-
ers.

Inquiry based teaching in mathematics is
among those approaches that focus on providing
students with an active setting in which they are no
longer passive recipients and consumers of knowl-
edge. Rather, with the help of the teacher, they learn
how to understand the concepts of mathematics,
and not the mere mechanics of how to solve a cer-

tain problem. The teacher is there to provide each
student with essential scaffolding based on the stu-
dents’ interest, readiness and ability, while students
question, explore, observe, discover, assume, ex-
plain, and prove mathematical concepts, which
forces them to think critically and analytically in
the realm of mathematics (Tomlinson & McTighe,
2003). In Cobbs description of inquiry in mathe-
matics, the classroom ideal would be the one posi-
tioning the teacher and students “acting in and elab-
orating a taken-as-shared mathematical reality in the
course of their ongoing negotiations of mathematical
meanings” (Cobb & Yackel, 1998, p. 163).

At the same time, inquiry based teaching
does resonate with the values elicited in the prob-
lem-solving tradition (Polya, 1945), the Realistic
Mathematics Education (Freudenthal, 1973), the
Theory of Didactical Situations (Brousseau, 1997),
the socio-cultural approaches and the idea of com-
munity of practice (Lave & Wenger, 1991) or the di-
alogical perspective (Bakhtin, 1981). To a certain
degree, each of these approaches to mathematics
education has something in common with the in-
quiry-based perspective, but each tends to shape its
proposed values in its own particular way (Artigue,
Dilon, Harlen & Lena, 2012).

Inquiry as a pedagogy is primarily associ-
ated with John Dewey (Dewey, 1938). In his opin-
ion inquiry as a method offers the possibility for the
everyday experiences to reinforce students’ natu-
ral thinking, rather than attempting to restructure
thinking on the basis of subject-specific knowledge.
In his understanding, inquiry naturally happens in
the context of ordinary-life experiences’, whilst sub-
ject knowledge serves only as a site for forming in-
quiry skills. However ‘school context’ inquiry is not
necessarily like this. It does not have to start with
everyday experiences. In mathematics, for example,
a spur to inquiry can be a mathematical statement or
an equation. If it is set just above the current knowl-
edge of students, it can spark interest and question-
ing and encourage them to rise above themselves.
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Although students are in such a case somehow dis-
placed from their own comfort zones and ‘provoked’
in a Piagetian manner (Piaget, 1969; Piaget & In-
helder, 1978), it also allows them to perform in the
zone where they can be challenged to think critically
without being overwhelmed (Vygotsky, 1978). Scaf-
folding, one of the key elements of inquiry based
learning, makes the learning more manageable for
students by altering difficult and complex tasks in
modes that make these tasks accessible, within the
student’s zone of proximal development (Vygotsky,
1978; Rogoft, 1990). Simultaneously an important
feature of scaffolding is that it supports students’
learning of both how to do the task, as well as why
the task should be done following particular pro-
cedures. The latter is sometimes of key importance
precisely for the domain of mathematics (Hmelo-
Silver, 2006). Again irrespective of the domain, scaf-
folding facilitates problematizing important aspects
of students’ work in order to force them to engage
with key disciplinary frameworks and strategies
(Reiser, 2004).

The findings of several studies indicate that
the application of an inquiry based approach in
teaching has a positive impact on student achieve-
ment and motivation (e.g. GLEF, 2001; Hmelo-Sil-
ver, Duncan & Chinn, 2007). The method is also
found to contribute to the development of creativ-
ity and independence of students as they become
directly responsible for the outcome at the end of
the process (Kithne, 1995). This equally applies to
those students who need additional support in their
daily classroom activities. Over the last couple of
years, several large European projects were aiming
to promote inquiry-based learning in mathematics
classes (e.g. the Fibonacci project, PRIMAS - Pro-
moting Inquiry in Mathematics and Science Ed-
ucation). As some of the survey reports indicate,
inquiry-based learning has not found its way into
daily teaching practice (PRIMAS, 2011). Teachers’
doubts about inquiry relate to several issues such as
the fact that inquiry, with its focus on everyday ex-
periences and inductive learning, is not envisioned

as a genuine pedagogy for mathematics and some
classroom level restraints on inquiry are commonly
found (i.e. curriculum boundaries, students’ lack of
skills, classroom management issues).

However, in order for the meaningful inquiry
to take place and to bring students investigations to
a point of deep understanding regarding a key con-
cept in the discipline, teachers need to be equipped
to facilitate such investigations and to be able to an-
alyse how to shape own practice in future inquiry
endeavours.

Only a particular instructional move will
help students to analyse instead of recall, to justify
as an alternative to define, and to formulate instead
of listing. In line with this, researchers and teacher
trainers have developed theory-driven and empir-
ically based design strategies for integrating effec-
tive scaffolding strategies to inquiry based learning
(Hmelo-Silver, 2006; Quintana, Reiser, Davis, Kra-
jcik, Fretz, Duncan, Kuza, Edelson & Soloway, 2004;
Reiser, Tabak, Sandoval, Smith, Steinmuller, & Leo-
ne, 2001); yet in-service programs designed for dis-
seminating inquiry-based teaching have been eval-
uated as producing varying results with regard to
teachers’ effective practices and further professional
development (Nelson, 2009). Oliveira (2010) states
how many short-term professional development
programs provide incomplete information and fail
to facilitate teachers” deeper understanding of class-
room inquiries at the level originally intended. Ol-
iveira further stresses the dynamic view of class-
room inquiries and the need to take into account
prior beliefs and practices of each teacher involved
in such programmes along with their reflections on
the process.

Most currently-used inquiry instructional
models use a four component model (Eisenkraft,
2003; Bybee, Taylor, Gardner, Scotter, Powell, West-
brook & Landes, 2006; Marshall et al., 2009; Marshal
& Horton, 2011), including: the engage phase (i.e.
misconceptions and prior knowledge are exposed);
the explore phase (i.e. learners actively investigate
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scientific concepts); the explain phase (i.e. prior
knowledge is combined with the ongoing learning
process as to generate conceptual understanding);
and the extend phase (i.e. learning is deepened and
applied to new situations), often observed as an ad-
dition of the engaging and exploring stages. During
all of these phases, students are expected to actively
engage and make sense of the data they have gath-
ered. The teacher is there to probe, question, and
help draw the pieces together. Having in mind this
framework, we intend to answer the following ques-
tions: (1) how does the order of instruction narrate
to the time spent to explore and explain the compo-
nents of the inquiry process? (2) how does the order
of instruction organized by the teacher relate to the
cognitive level displayed by students? “explain” and
“explore” phases will be central to our inquiry. and
(3) which discursive patterns are played during the
“explain” stage performed by the students? All ques-
tions will be observed from the stand point of teach-
er practices and how these are shaped as to address
the needs of students.

Methodology

The paper is part of a five year project ti-
tled “From stimulating initiative, cooperation and
creation in education to new roles and identities in
society*?, realized by the Institute for Educational re-
search. The project is taking place in an elementary
school in Belgrade (Serbia) where a new model of
teaching and learning has been implemented by fo-
cusing on promotion and fostering creativity, initia-
tive and cooperation in the classroom. The so called
“Trefoil” platform has been thoroughly described in
several publications (Sefer & Sevkusi¢, 2012; Sefer
& Radisi¢, 2012; Komlenovi¢ & Sefer, 2013; Sefer,
Stankovi¢, Deri¢ & Dzinovié, 2015).

As part of the third year of the Project, the
entire teaching staff in the above-mentioned school

3 Grant number 179034, Ministry of Education, Science and
Technological Development

received one year of training covering topics related
to fostering creativity, cooperation and initiative in
the classroom. After each instructional session, the
teachers had two weeks to apply the concepts after
which these were discussed in focus groups gather-
ing teachers of the same subject. As part of the fol-
low up activities, each teacher prepared a lesson
plan with reflections on how he/she perceived the
activities during the lesson. Some of the performed
lessons were also videotaped upon receiving an ap-
proval by the teacher. Prior to implementation of
training sessions, two lessons of all the school teach-
ing staff were observed by two researchers.

Sample

The current research is a case study on prac-
tices of one experienced mathematics teacher and
her attempts to apply inquiry based teaching in the
two classes she was teaching. Both classes included
6™ grade students (aged 12-13) and are taught the
topic of congruence of triangles. In teacher’s ac-
counts both classes are typical (N=20) with one dis-
tinction that in one of them she is the class teacher.

Lesson plan

The teacher’s lesson plan indicates the activi-
ties to be performed in groups. Each group received
prompts as indicated below. The groups are hetero-
geneous with respect to school performance, com-
posed of 3-4 students.. At the beginning of the les-
son the teacher planned to use a Power Point pres-
entation to introduce the topic, to give instruction
to each group and to follow their work. The instruc-
tion for the students was to find as many ways pos-
sible to construct the same triangle as in the prompt
they received. Each group has to check whether the
constructed triangle is compatible to the original
one. Each group has to present their own work and
to discuss the solution, as well as the difficulties they
had to overcome in the process. Criteria for rank-
ing the group work included accuracy of the solu-
tion, the number of triangles constructed in differ-
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ent ways, the active participation of all students —
the level of cooperation on the basis of monitoring
activities. The highest rank mistake was considered
to be construction of a triangle, which is not com-
patible with the one given in the prompt.

Figure 1. Example of a teacher prompt

The teacher also needed to provide the re-
searchers with a short narrative on her perception of
both lessons, what she considered to be exception-
ally good, what kind of difficulties she encountered,
and whether the lesson realization differed with ref-
erence to the initial lesson plan.

Videotaping procedures

Two lessons were videotaped, one per class.
In both classes, the teacher applied the same teach-
ing unit. In this way we were able to capture the
teacher’s practices and to record possible differences
with respect to the provided instruction. Record-
ing was done using two cameras inside the class-
room. One camera followed the teacher, while the
other followed the interaction among students with-
in the classroom. Ethical guidelines were fully fol-
lowed during the recording and for each child par-
ents’ consents were obtained. After the videotaping
was conducted, a semi-structured “post lesson video
stimulated interview” was planned with the teacher,
but due to technical difficulties (i.e. teacher’s una-
vailability) these data are not available.

Instrument

Both classroom recordings were observed
using the Electronic Quality of Inquiry Protocol
(EQUIP; Marshall, Horton, Smart, & Llewellyn,

Figure 2. Inquiry and Student Thinking — Part of a descriptive section describing order of instruction

Non-instructional

explanation, teacher
seen as both giver
of knowledge

and facilitator,
beginning of class
warm-ups

process as much as
the product, teacher
facilitates learning
and students
activity at all stages,
including the
explanation phase

Construct time Pre-inquiry Developing Proficient inquiry Exemplary inquiry
measured (Level 0) (Level 1) inquiry (Level 2) (Level 3) (Level 4)
administrative teacher-centred, |teacher- centred largely student- student- centred,
tasks, handing passive students, | with some active centred, focuson | students are active
back/collecting prescriptive, engagement students as active | in constructing and
papers, general didactic of students, learners, inquiries | understanding the
announcements, discourse prescriptive though |are guided and content, rich teacher-
time away from pattern, no not entirely, mostly |include students’ student and student-
instruction inquiry attempt | didactic with some |input, discourse student dialogues,
open-ended includes teacher
Order of discussions, teacher |discussions that facilitates learning
Instruction dominates the emphasize the in effective ways

to encourage

students’ learning

and conceptual
development,
assumptions and
misconceptions are
challenged by students
and teacher
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2008; Marshall, Horton, & White, 2009). The in-
strument was designed to measure the quantity and
quality of inquiry instruction being implemented
and provided an adequate validity (Marshall, Smart,
& Horton, 2010). EQUIP measures 6 indicators at
five-minute intervals (Activity, Organisation, Stu-
dents attention to the Lesson, Cognitive, Inquiry

Instruction and Assessment) and then 19 indica-
tors at the conclusion of the observation. The latter
addresses four major constructs: Instruction, Dis-
course, Assessment, and Curriculum. For the ana-
lytical purposes of this paper, the Order of Instruc-
tion indicator under the Instruction construct was

Figure 3. Explanation of codes used to assess quality of inquiry (Marshall et al., 2008; Marshall, Horton, ¢

White, 2009).

Cognitive Level—displayed by students

Components of Inquiry—facilitated by teacher

0. Other-e.g., classroom disruption, non-instructional
portion of lesson, administrative activity

0. Non-inquiry: activities with the purpose of skill
automation; rote memorization of facts;

drill and practice; checking answers on homework, quizzes,
or classwork with little or no explanation

1. Receipt of knowledge

1. Engage: typically situated at the beginning of the lesson;
assessing student prior knowledge and misconceptions;
stimulating student interest

2. Lower order (recall, remember, understand) and/or
activities focused on completion exercises, computation

2. Explore: students investigate a new idea or concept

3. Apply (demonstrate, modify, compare) and/or activities
focused on problem solving

concept

3. Explain: teacher or students making sense of an idea or

interpret)

4. Analyse/Evaluate (evidence, verify, analyse, justify,

4. Extend: students apply ideas to a new contextual setting
or investigate concepts in greater depth

5. Create (combine, construct, develop, formulate)

Figure 4. Explanation of codes used to assess discourse construct

(Marshall et al., 2008; Marshall, Horton, ¢& White, 2009).

rarely followed-up with
further probing

response with further
low-level probe

engaging probe that
required student to

justify reasoning or
evidence

Construct Pre-inquiry Developing Proficient inquiry Exemplary inquiry
Measured (Level 1) inquiry (Level 2) (Level 3) (Level 4)
Communication Communication was Communication was Communication was Communication
Pattern controlled and directed | typically controlled often conversational was consistently
by teacher and followed | and directed by teacher | with some student conversational with
a didactic pattern with occasional input | questions guiding the |student questions
from other students; discussion often guiding the
mostly didactic pattern discussion
Classroom Teacher accepted Teacher or another Teacher or another Teacher consistently
Interactions answers, correcting student occasionally student often followed- |and effectively
when necessary, but followed-up student up response with facilitated rich

classroom dialogue
where evidence,
assumptions, and
reasoning were
challenged by teacher
or other students
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used (see Figure 2) to track the progression of the
instruction, followed by the Discourse construct.

As for the indicators measured at five-minute
intervals, two were central to this study: Cognitive
Level of students and Component of Inquiry (see Fig-
ure 3). Following the coding a rough percent of time
dedicated to each category (e.g., Explore, Explain)
for both of the indicators was calculated*.

Discourse construct was observed focusing
on two out of five possible segments. These included
communication patterns and classroom interaction
pattern. Taking into account the overall organiza-
tion of the lessons, the questioning levels, the com-
plexity of the questions and the questioning ecology
were excluded from the analysis (Figure 4).

Results

In both classes the organisation of the lesson
unfolds in the same manner. The teacher introduces
the prompts, the students spend some time work-
ing in groups, and then results are presented to the
whole class. However, while the length of the lesson
in one of the classes is proportional to the usual in-
structional time in Serbia — 45 minutes, in the other
the lesson is prolonged to 60 minutes. The teacher
organizes the lessons between giving a whole class
instruction and working in small groups. Both les-
sons were systematically coded as ‘80% or more of
the students are attending to the lesson’ (i.e. most stu-
dents are taking notes or looking at the teacher dur-
ing lecture, writing on the worksheet, most students
have volunteering ideas during a discussion and are
engaged in small group discussions even without
the presence of the teacher). In her post-lesson re-
flective accounts the teacher declares she was satis-
fied by the level of collaboration within the groups
and that she noticed just a few disagreements be-

4 Observations were also coded for the Activity, Organization,
Students’ attention to the Lesson and Assessment order. We will
briefly mention it in the results’ section.

tween them. She also informs that the way the les-
son unfolded was fully in line with her lesson plan.

As for the time spent on different components
for the order of instruction construct no differences in
absolute time (counted in minutes) were found be-
tween the videotaped lessons and the non-instruc-
tional and pre-inquiry time (figure 5). Small differ-
ences are visible if we account for the proportion of
time devoted to these components in reference to
the full length of the lesson (45 minutes, class A; and
60 minutes, class B). Differences in both share of
time and actual time devoted exist for the compo-
nents developing inquiry and proficient-exemplary
inquiry activities. Developing inquiry received more
attention in class A, while proficient-exemplary in-
quiry activities received substantially more time in
class B.

When the instruction provided opportuni-
ties for students to engage and explore concepts they
were prompted with, a full explanation followed.
Again, when students were involved in the expla-
nation part of the lesson, these received a proficient
rating or above (cf. indicators, levels 3 and/or 4, Fig-
ure 2). In both of the lessons the same observations
were made and consistency in teacher practices was
noted.

Following these observations, the differences
between the two class groups on the percent of time
devoted to different Components of Inquiry and on
the Cognitive Level displayed by students were inves-
tigated as to deepen our understanding of the prac-
tices perceived on the videotaped lessons. No differ-
ences were noted between the two lessons (based on
Components of Inquiry) regarding the time allocated
for the Engage and Explore portions of the lesson,
if we observe the actual time devoted to these ac-
tivities. The time ratio in respect to the full length of
the lesson does differ, but this can be attributed to
the differences in the lesson length (45 vs. 60 min-
utes). The largest difference between the two ob-
served lessons may be found in respect to the expla-
nation portion of the lesson, 33% vs. 57% of the les-
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Figure 5. Percent of time allocated to different instructional components
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pre-inquiry

W non instructional
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son time devoted to the activity (15 vs. 34 minutes).
More time for the explanation phase was given to
the students of the class B, despite the fact they have
dealt with the same lesson topic and that the actu-
al number of students does not differ between these
two classes. Having in mind that this is the part of
the lesson during which students are expected to ac-
tively engage in making sense of the concepts they
have investigated, time allocation is equally as im-
portant as well as how that time is spent and man-
aged by the teacher.

Cognitive Activity of Students allows for a
deeper analysis of the latter aspect. The aspect was

coded for all students within the class, at five-min-
ute intervals. In both lessons less than 5% of the total
lesson time was coded for cognitive level 0 referring
to classroom disruption, non-instructional portion
of lesson and/or administrative activity. All these
speak in favour of teacher keeping track of time and
how that time is used. As for the parts of the lesson
devoted to engage phase (figure 6), they were con-
sistently coded for lower levels of cognitive codes,
such as recall and remember information (e.g. pro-
cedures related to transmitting lines and angles).
However all these could be clearly situated only at
the beginning of the lesson when the teacher is de-
voted to facilitating engagement of her students.

Figure 6. Percent of time allocated to different components of inquiry

CLASS B

CLASS A

M Explain
M Explore
Engage

H Non-inquiry

40 50 60
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Nevertheless, already during the explo-
ration parts of the videotaped lesson (i.e. stu-
dents investigating a new idea or concept), ac-
tivities were consistently coded in both classes
as higher level order during which it was visi-
ble that students were focused on problem solv-
ing and combining and constructing new ideas,
while the teacher was facilitating their activity.
During that time the teacher was also monitor-
ing and assessing students’ progress. She was
circulating around the class, probing for under-
standing and commenting as appropriate.

Higher level cognitive codes remained dur-
ing the explain phase along with teacher’s clear em-
phasis on students providing evidences, and to verify
and justify own results. Several aspects of this part of
the lesson were interesting for the focus of this study.
In both lessons students were unaware of the actu-
al time they would have for presenting their results.
Even when they started exploring the concepts, no
information of the given time was announced, but
rather 2 minutes prior presentation teacher was an-
nouncing how much time they had left. From these
actions it was clear the teacher was keeping track of
time, but if we have in mind that part of the teach-
er’s instruction related to the number of produced
solutions, saying out loud how much time one has
in disposal is for both the students and the teacher a
useful one. For students this allows for planning of
the activity within the given time constraints, while
the teacher actually may be more effective in track-
ing how well students organize own activities.

In class B, 57% of lesson time was devoted to
the Explain phase. This allowed for the groups not to
be interrupted and to speak freely and without time
constraints, on how they have investigated given
concepts and which evidences they can provide to
show that the solution they have found is the correct
one. At the same time, this also allowed the teacher
more time to deal with possible mistakes and mis-
conception which may have risen in the process. We

present part of the presentation given by a group in
the row, during the lesson in class B (Excerpt 1).

Excerpt 1. Example of students’ presentations (class B)
1. Student 1: >ok here is the first
idea< (.)°we haven’t fi:nished the
second one-°
evo ovako ovo Jje prva ideja (.)
odrugu nismo za:vrSilie
2. Teacher: not to me
sa:mo NE me:ni

3. Student 1: this 1is the angle
(.) triangle (.) we were looking for
ovo je ugao (.) trougao (.) koji smo
trazili

[Turns omitted]

5. Student 1: so (.) we have

transferred this 1line (.)that is
(.) we transferred a line here (.)
an arbitrary
o:vako (.) sa:da smo prvo preneli
ovu duz (.)to je (.) Jednu duzinu
smo preneli ovde (.) proizvoljnu

6. Student 2: I mean we dra:w an
arbitrary line (.) and we have
measured it ((shows the prompt))
and we have tra:nsfe:rred it
mislim na:cr:tali smo proizvoljnu

polupravu (.)1 izmerili ovu pravu ((
pokazuje na crtez)) (.)1 pre:ne:li
Jje
7. Teacher: >in< sho:rty (.)
we have transferred a side of the
train:gle (.) period:
>ukratko< re:cenot (.) preneli smo
jednu stranicu tro:ugla (.) tackar
8. Student 1: then Marija

transferred this o:ne angle (.) from
he:re and another from he:re (.) so
we e:xte:nd the 1li:nes and Jju:st
(.) and the inte:rsection point we
called a T ((a boy raises his hand))
and this right where the two: met
(.) we marked the thi:rd angle (.)
and we have proved it by overlapping
the triangle against the 1li:ght
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Ondaje Marija prenela ovaj Jje:dan

ugaot (.) oda:vde I drugi oda:vde
(.)pa smo pro:du:zi:li kra:ke 1
sa:mo (.) tacku pre:seka smo nazvali
tacka T ((decak podiZe ruku)) (.)
I onda tu gde su nam se srele te
dve: kad su se pre:sekle (.) tu smo
izna¢ili tre:é¢i ugao (.) 1 to smo
dokazali tako Sto kada preklopimo
na sve:tlosti budu jednake

[Turns omitted]

9.

10.

11.

12.

13.

108

Student 1: >no no< we have this
another idea we were not able to
finish () (.) if we had just improved
it a little bit (.) these 1i:de:as
(.) as we all had i:de:as

>nije nije< imamo tu drugu ideju
koju nismo uspeli da zavrSimo () (.)
malo da smo je samo usa:vrsili (.)

te i:de:je (.) Jer smo svi imali
i:de:je
Teacher: what was the

be:ginning idea here?

a sta je po:cCetna tu 1:dej:ar?
Student 1: we had a pro:blem in
the first how to transfer the line
(.) to fi:znd a way (.) then the
other idea wa:s to dra:w a normal
line (.) so: we didn’t make it to
the end (.) if we agreed among
ourselves (.) we have this angle
i:mali smo pro:blem da pro:nademo
na:¢in u prvom kako da prenesemo
liniju (.) onda druga ideja Jjeste
bi:la da povu:emo normalu (.)

o:vaj to nismo Jjos sti:gli (.)da
smo se do:g:ovorili (.) tu imamo
taj ugao

Student 2: triangle

trougao

Student 1: triangle yes (.)
then we wanted here to pull (.)
li:ke this a norma:1 line (.) and
then here would normally be a 90°
angle (.) and the:n (.) then we

could wuse this si:de which has
these adja:cent angles (.) we could
use 1t as the ce:ntreli:ne (.) and
now a:ctually=

trougao da (.) onda smo ovde hteli
da povu:cemo (.) o:vako jednu
norma:lu (.)onda bi ovde normalno
bio prav ugao (.) 1 sa:d (.) onda
smo ovu stra:nicu na koju su ovi
uglovi na:legli (.) mogli smo da
koristimo kao sime:tra:lu (.) 1

sada u:stvari=

14. Teacher: =>wait wait<
centreline by? (.) a:hat a:ngle:s
=>Cekaj cekaj< simetrala cega? (.)
a:hat uglo:va:

15. Student 1: yes and now (.) and
here we put the divider (.)and here
we ma:ke a bow (.) and then Jjust
tra:nsfer symmetrically here (.)
and then when we connect we ge:t
actua:1lly these two e:qua:l (.) and
we could prove it by overlapping it
against the light on the wi:ndow
da 1 sa:da(.) 1 ovde stavimo Sestar
(.) 1 tuna:pra:vimo lu:k (.) i onda
samo pre:nesemo sSimetricno o:vde
(.) 1 onda kada spojimo do:bijemo
ustva:ri ta dva je:dna:kat (.) a to
bismo mogli da dokaZemo tako Sto
bismo prislonili papir na pro:zor

In the excerpt, student 1 takes over the pres-
entation while the second one monitors her word-
ing. Enough time was given to them to explain what
they have done and also to include the second idea
they formulated with in the ongoing explanation.
However, in the way they organize their wording,
one can also capture who actually took part in the
process of discovering possible solutions. In this
case, this was a joint endeavour as the students not
only systematically use the ‘we’ positioning, but also
inform their audience when a specific move is the
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contribution of a particular group member - “then
Marija transferred this o:ne angle from here and an-
other from here so we e:xte:nd the lines and just (.)
and the intersection point we called a T”.

These exchanges, at the level of existing com-
munication patterns even when the conversation is
somewhat directed by the teacher, were systemati-
cally coded at levels 3 and 4 - proficient and exem-
plary inquiry. The exchanges take conversational, di-
alectical mode with students guiding the discussion,
most of the time. From an interactional point of
view, teacher or students often followed-up the re-
sponse with engaging probe that required students
to justify reasoning or evidence.

In case of the class A, where the lesson takes
the usual 45 minutes and only 15 minutes in all
is given to all groups to present and explain their
findings, higher cognitive levels have remained, al-
though the exchange is more teacher-directed, thus
changing to some level of existing interactional and
communicational patterns. The time slot given to
each group was much more restricted by the teacher,
which raises the question how is then teacher able to
address all the groups’ misconceptions.

The teacher herself informs in her reflective
accounts that she was pleased with how the lessons
unfolded and that all students succeeded in resolv-
ing the assigned tasks. In her own view, each group
provided at least one way concerning how to con-
struct a triangle congruent to the given one. Some
groups managed to perform all the three basic con-
structions of a triangle (the three side solution, two
sides and the included angle solution and the two
angles and included side solution). In her accounts
she does not refer to the actual differences between
the classes as to how much time they were then giv-
en to explain own results.

During the next lesson an individual as-
sessment of all students was performed. The teacher
concluded that all of them mastered the three-sid-
ed solution, whilst two sides and the included an-
gle, as well as the two angles and included side so-

lutions were still problematic for six students with-
in the two classes. In the teacher’s experience, this
teaching unit has been a difficult one when done in
a formal way during which she usually explains each
of the four theorems. Only in the case of the two
angles and the non-included side solution, which is
not considered an intuitive solution per se, students
did not offer the solution during the observed lesson
but many were tempted to find it especially when at
the end of the lesson; the teacher did say that there
was one additional solution to the task which did
not appear during the students’ presentation. The
teacher perceived these succeeding attempts as the
direct effect of enhanced motivation and the process
during which students independently come up with
solutions to the given problems.

There were several specific notes on the ob-
served lessons the researchers received from the
teacher. A particularly positive one was the fact that
one group of students came up with a correct, but
unusual solution. They applied their knowledge
from last year and transferred the given symmet-
ric triangle in relation to an axis of symmetry. Thus,
they got a congruent triangle because, as the teach-
er noted, “it is known that the axisymmetric trian-
gles are congruent because they have all the same el-
ements.” The teacher perceived it as an exception-
ally creative solution. She also noted that students
would usually cut with scissors all the triangles they
constructed and then “measure” whether these are
the same or not. This was the first time they have
thought to overlap the triangles against the light on
the classroom window in order to check own solu-
tions.

The difficulty the teacher refers to relates to
the aspect of timing. She was aware that students
had insufficient time to come up with several so-
lutions to the given problems (Explore phase), and
that, at the same moment, little time was given to
analyse all the students’ ideas and answers (Explain
phase). However, she does not specifically tackle
why she has prolonged only the lesson of the class B
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and not of the class A, and whether the actual infor-
mation given to the students on how much time ex-
actly they have for each step of the process would re-
duce the stress exhibited by some students. The only
remark that was formulated concerning the Engage
part of the lesson. The teacher declared that in the
next attempts she will try to decrease time for this
part of the lesson, as well as to increase the Explore
section. Although the engaging portion of the lesson
(Engage phase) was used for the students to recall
some important aspects and procedures they need
to incorporate while finding the solution, she be-
lieves that students would encounter them even on
their own and this would even enhance the elicited
creative aspects of the inquiry process.

Discussion and conclusions

The focus of this study was on examining of
inquiry practices in mathematics through the obser-
vation of an experienced teacher in an urban school
setting. More particularly, we explored the amount
of time spent on various components of inquiry, the
order of presentation of these components, the stu-
dents’ discursive patterns behind it and the relation
to the cognitive students’ level while performing the
activities in the light of the instruction provided by
the teacher.

The analysis has shown that the teacher de-
votes very little time to non-instructional activities,
while no differences were found with respect to the
pre-inquiry portion of the lesson between the two
classes. Differences were found for the components
developing inquiry (more time in class A) and profi-
cient-exemplary inquiry activities (more time in the
class B). With respect to the particular Components
of Inquiry, no differences were found in the two
classes concerning the time allocated for the Engage
and Explore portions of the lesson. The largest dif-
ference between the two observed lessons was found
for the Explain phase of the lesson, 33% vs. 57% of
the lesson time devoted to the activity (minutes 15

vs. 34 minutes), for the benefit of the students of the
class B. At the same time, in both lessons less than
5% of the total lesson time was coded for cognitive
level 0, referring to classroom disruption, non-in-
structional portion of the lesson and/or administra-
tive activities. Sections of the lesson devoted to the
Engage part were consistently coded for lower levels
of cognitive codes, such as the recall and the remem-
ber information. During the Explore activities of the
lesson (i.e. students investigating a new idea or con-
cept), activities were consistently coded as higher
level order during which it was observed that stu-
dents were focused on problem solving, combining
and constructing new ideas. Higher cognitive levels
remained during the Explain phase as well.

Having in mind that among the goals of the
professional development training programme,
which all teachers in the school received, was to im-
prove the quantity and quality of inquiry-based in-
struction implemented in the school across various
subjects, the analysis showed that when instruc-
tional time included students’ explorations, these
were consistently associated to high Cognitive Level
thinking and learning. This finding was the same re-
gardless of the class involved. In both lessons there
were very little low Cognitive Level forms of learn-
ing.

Despite the differences we found in the length
of the Explain portion of the lesson, these seemed
not to affect the Cognitive Level of students, despite
this may have been expected. At the same time it
should be noted that we have dealt here with a case
study, while results of Marshal and Horton (2011)
which included a larger sample of observed lessons,
point exactly to that - a larger difference in the high-
er Cognitive Level skills such as verify, justify, devel-
op, and formulate when more time was devoted to
student exploration. However, what was noted even
by the teacher in his study was the notion that little
time was given for all of the phases and that when
only one third of the lesson is given for the Explain
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phase alone, this may decrease opportunities for all
the students’ misconceptions to be tackled.

The teacher also reports to be satisfied with
how the group work took place and the way students
within each group have taken responsibility for the
construction of knowledge. Even at the level of
wording used to describe this process in the Explain
phase, students would actually emphasise how they
have shared the activities. Thus, although the teach-
er was there to monitor the process and scaffold
the work when necessary, scaffolding was also vis-
ible at the peer-to-peer level. Again all these aspects
contributed to the exchange to take a conversation-
al, dialectical mode between students and students
and the teacher. In particular stages, students were
guiding the discussion most of the time, whereas the
teacher or another student often followed-up the re-
sponse with engaging probe that required student to
justify reasoning or evidence, which is very much in
line with the Cobb’s description of inquiry in math-
ematics ideal (Cobb & Yackel, 1998).

Despite the fact this was a qualitatively orient-
ed study, we may underline a consistent relationship
between the Order of Instruction that the teacher has
used and the Cognitive Level at which students were
engaged. When students were given an opportuni-
ty to explore the concepts prior to an explanation,
they thought about the content and concepts more
deeply. At the same time, they provided with a new
solution to the given problem which they probably
would not have reached if the lesson was organized
in a more formal way (e.g. congruency of axisym-
metric triangles, overlapping the triangles against
the light on the classroom window to check for con-
gruency). The teacher also informed that she was
pleased with the level of acquired knowledge after
the observed lessons. All these were in line with the
previous findings related to application of inquiry
based approach in teaching and its positive impact
on student achievement and motivation (GLEF
2001; Hmelo-Silver, Duncan & Chinn, 2007), and
development of creativity and independence of stu-

dents (Kithne, 1995). Thus if creativity and critical
thinking are the instructional goals, these results
propose that teachers should deliberately provide
opportunities for students to develop the ideas for
themselves.

From the perspective of the professional de-
velopment provided for the teachers it is important
for them to receive a quality instruction on how
to involve particular instructional moves in their
own teaching, and also to receive feedback on the
way they perceived the lesson did unfold (Oliveira,
2010). As per the teacher accounts in our case the
time component was seen as an important obsta-
cle in realising the lesson, while she also perceived
some students to be under stress regarding whether
they will complete the task on time. The teacher per-
ceived not having sufficient time within the 45 min-
utes slot to possibly tackle all the students’ miscon-
ceptions. One of the possible solutions offered for
the time constraint issue, as the teacher suggested,
is to decrease the engaging phase during the lesson.

However, as providers of professional devel-
opment courses, we also received an important mes-
sage when topic of time is included in the equation of
how to conduct a quality instruction founded in in-
quiry approach. For the teacher trainers this means
not only to train teachers on how to perform specific
instructional moves, but also how to perform these
within the time slots available to them, such as the 45
minutes lesson time. It is of equal importance to nur-
ture open space for discovery within the class at the
sheer level of establishing basic ground rules for ac-
tivities to be performed. This means that for each step
the teacher has planned to guide during the lesson
time constraints need to be known by the students
(e.g. you have 10 minutes to explore the prompts). In
this way clear flow is maintained while lessening the
stress students may experience due to the fact they do
not know how much time they still have for solving
the problems or exploring new solutions.

Our results are based on a limited sample that
is only a case study of an experienced mathematics
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teacher in an urban elementary school with whom
the researchers had been working during the previ-
ous school year. The overall goal was to improve the
quantity and quality of the inquiry-based instruc-
tion being facilitated in the school through vari-
ous subjects. Thus, it is to be explored whether cur-
rent results hold true for other grade levels and sub-
ject areas, as well as the teachers who have not been
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VHCTUTYT 3a Iefjarouka MCTpaxnpama, beorpay, Cpbuja

Mcp. CmupaHa Jourmh

JHCTUTYT 3a Iefarouka MCTpaxnsama, beorpay, Cpbuja

I/ISaSOBI/I, NMpENpEKE M NCXOAV IPUMEHE CTPAKMBAYKOT IPUCTYIIA Yy
HacCcTaB! MaT€EMAaTHUKE 'y OCHOBHOj IITKO/IN — MIPUMEP UCKYCHOTI HACTAaBHIKA

Y mporekie iBe feneHuje BEIMKY 3Ha4Yaj IPUAT je IpaKcaMa IoydyaBarba Koje IIPOMOBUILY aKTUBHY
Y/ZIOTy y4YEHMKA y TIPOLECy y4uera, Te€ Pa3Bojy KPUTUYKOT U IMBEPT€HTHOT MUIL/bEIba Y HACTABHOM IIPOIIECY.
Vako je mcCTpa>KMBauKy IPUCTYII Yy HACTaBy NIOTEKAO M3 HACTaBe IPUPOJNHMX HayKa, TOKOM IIPETXO[HOT
IIepUofia YIMIbeHY Cy 3HAa4ajHU HAIloOpM fla My ce Hahe IpyuMeHa U y HacTaBM MaTeMaTnke. Y (OKyCy OBOT
pajia je MICIUTUBaIbe IPAKCH HACTAaBHMKA TOKOM IIPMMeHE MCTPaKMBa4yKoOT MPUCTYIIA Y HACTaB/ MaTeMaTHKe
y jefHOj OCHOBHOj IIKoMM. VicnmuTuBanyu cMoO Ja /M ce BpeMe IIPOBEIEHO TOKOM PaslIMYUTHUX KOpaka y
VICTPXMBAYKOM pafly (IpeAcTaB/beHNX Yy4eHMIMMA) M 00pacy JYCKypca TOKOM IIpOIieca MCTPAKMBamba
MOTYy JIOBECTM y Be3y ca KOTHMTMBHOM aKTMBAllMjOM yYeHMKAa Ha 4aCcOBMMa MaTeMaTHKe y IBa Ofie/berba y
KOj/Ma HacTaBHUIJA IIpefiaje, Te KaKO HACTABHUK OIa)ka COICTBEHY IIPAKCY Kafla IpUMelbyje 0Baj IPUCTYII
y pazy. 3a morpebe OBOT MCTpa’KMBamba CHYM/bEHA CY [Ba Yaca MaTeMaTHKe Y IBa Ofje/berba IIeCTOT paspefa.
HacraBHa jenunn1ia 6ua je ucra y 06a ogebema. [InaHom yaca npepsubeH je pag y rpynama, a MHCTPYKIIMjOM
ce TMOApa3yMeBajo [a y4eHUIM MpoHaby INTO BuIlle HayMHA [jla KOHCTPYMINY TPOYrao IpeMa 3a/jaTUM
IapaMeTpyMa, CBOjy KOHCTPYKIIM)Y yIIOpeZie ca OPUTMHATHUM TPOYIJIOM KOju €y fobumm y nuctuhy 3a pap,
¥ [la, Ha KPajy, CBaKa IpyIa IpefCTaBy CBOja pellema, y3 00pasIoxeme KaKo Cy M3BPIUMIN KOHCTPYKIN)Y
U JIOKa3amM TOAyAapHOCT Tpoyrnosa. Ob6a vaca aHanmmsupaHa cy momohy ,Electronic Quality of Inquiry
Protocol® (EQUIP), xpeupaHor ma mpaty KBaJuTeT M KBAaHTUTET MHCTPYKIMje 3a BpeMe MCTPaKMBAYKOT
paga. VIHCTpyMeHT Mepy IIecT [uMeH3Mja (aKTMBHOCTH, OpraHM3alujy, NaKiby YYeHUKA, KOTHUIY,
VHCTPYKLUjy ¥ TIPOLIEHY), a HAKOH II0CMaTpama je Moryhe ommcaty 4ac ca IpeKo [AeBeTHaeCT MHAMKATOpa
Koju ce pacriopel)yjy y 4eTupy KOHCTPYKTa — MHCTPYKIMja, AUCKYPC, IPOIleHa ¥ KypUKyrIyM. VIHAMKaTOpHN
TOK MHCTpyKUUje (KOTHUTUMBHM HUBO ¥ KOMIIOHEHTE MCTPaXMBAYKOI pajia) U AUCKYPC (KOMYHUKAIVIOHU
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obpaciy ¥ MHTepaKIyja Ha 4acy) KopuirheHnu cy 3a npaheme HanpeTka TOKOM dacoa. Kazia je peu o mozeny
IOy4YaBamwa y IPYMEHN MCTPKMBAYKOT pajia y HACTaByU, KopuiIheH je MO YeTUpy KOMIIOHEHTe: YK/bYIL,
UCTpaxu, objacHu u mpoumpu (engage, explore, explain i extend), ca pokycom Ha ipse Tpu KomnoHeHTe. OBaj
MOJie/I CafipXKaH je U Y IPUMEeHheHOM OIICEePBAaLVIOHOM IIPOTOKOJTY.

AHanusa je ykasasa ja HACTaBHUIIA IIOCBehyje N3y3eTHO Ma/lo BpeMeHa TOKOM Yaca aKTMBHOCTIIMA KOju
HeMajy Bese ca IloyJaBarmeM (Ha IpuMep, aiMUHICTpanyja), Te a je Hajsehu neo yaca nocsehen akTMBHOCTHMA
KOje IMPEKTHO YK/bY4yjy yYeHMKa Y IpOolLieC yuema. Y OJHOCY Ha pedepeHTHM OKBUP NPUMEEHNX KopaKa
TOKOM MCTPaKMBAYKOT pajia, HUCY npoHaheHe pasimyke usMehy ofie/bera y moriefly KOMIOHEHTH YK/bYYM U
ucrpaxu. Hajseha pasnmka yodeHa je TokoMm ¢ase yaca ob6jacuu. JIok je 33% yaca moceheHo 0BOj aKTMBHOCTH
Yy jelHOM ofie/bemby, 4ak 57% BpeMeHa mocseheHo je 1cToj y ;pyrom ozerberby. KoMnoneHTe ncTpaku 1 06jacHn
Cy KOHTMHYMPAHO OlielbMBaHe BMCOKO CIIpaM HMBOA OIlaKeHe KOTHUTMBHE aKTuBauuje. To 3HauM ga cy
YYEeHMIIM aKTUBHO MCTPa>KMBaIN CONICTBEHE UJieje U KOHLIEIITe U NPY>Ka/lu jacHa 0bjalllberba, yTeMe/beHa Ha
IpyMepuMa KaKo Cy Kao IpyIa TOLUIM 4o ofpelheHor pemera. AHamM3a KOMYHMKAIMjCKMX oOpasalia Ha 4acy
nojip>kaBa 0Baj Hajas. HacrapHuIla M3BelTaBa Jja je 3a/l0BO/bHA HAYMHOM Ha KOjy CY YYEHULM YI4eCTBOBA/IN
y 4acy, Kpeupasu 3ajeHMYKO pasyMeBalbe, ajIl ¥ CTeYEHMM 3HatbeM CIIPaM LiM/beBa CaMe HacTaBHe jeHMIIe
(moxynapHOCT TPOYI/IOBA).

Jla/ba aHamM3a pe3ynTaTa cTaB/beHa je y QyHKIM)y yHanpehema mporeca npodecrnoHa HOr ycaBpIlIaBamba
KpO3 Koje je HacTaBHMUIIA NIPOIIIIA 3ajefHO ca Ko/eraMa U3 LIKOJIe Y K0joj pajy, ¢ 0031poM Ha TO fia je OBaj
paj fieo jeTHOroAMIIIbEr Ipolieca 00yJaBama HACTABHUKA Y MCTOj IIKO/N, A KOje je crpoBoayo VIHCTuTyT 3a
nefaronka UCTpaKuBama 13 beorpajja. AHanmusa 1ojefMHMX IIpaKCK HAaCTaBHMKA, Kajla je KOHKPETHO ped
O NIPMMEHN UCTPAXMBAYKOL pajia y HACTABM, YKasasa je Ha MoTpeby yHampehemwa moMeHnyTor nmporpama 3a
HaCTaBHIKe Y IIOI7Iefly IJXOBOT Jja/beT 00y4yaBamba Kako Jia pyKoBOJie BpDeMEHOM Ha 4acy (OKBUP Off YeTpaeceT
¥ IIeT MMHYTA) ¥ oMoryhe KBa/IMTEeTHO OfIBUjalbe CBUX KOMIIOHEHTY MCTPAXMBAYKOT Pajia, a HAPOYNUTO OHOT
Jiena KOji ce OfHOCK Ha o0jalliberba yYeHNKa.

K/byblHe pequ: MaTeMaTHMKa, UCTPpaXKMBAYKN IIPUCTYII Y HACTaBY, HACTaBHUK.
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From innovative teacher education

to creative pedagogical designs

Abstract: This contribution is about the design of innovative teaching practices. Innovation is fostered by
a focus on creative tasks for school pupils, and supported by teacher education courses. Two examples of teacher
education practice are presented, both requiring from student teachers to produce innovative pedagogical de-
signs. A pedagogical design is defined by a specific set of tasks, by a social setting and by a sequence. The first
example requires pedagogical designs offering a thinking space to learners, while the second example is based

on an iterative research methodology (PIO).

The discussion of these two examples stresses two features of these practices, that can be considered
supporting creativity and agency in classroom activities: the anticipation and confrontation between prediction
and observation, and the articultion of collective and solitary moments of work in specific sequences. Future
research could investigate the potential support the various combinations of collective and solitary moments of
activity offer to creativity. These combinations can be designed for teaching practices to fit specific pedagogical
and learning objectives, and can be evaluated through micro-design research.

Key words: creativity, collaboration, innovation, pedagogical design, teacher education.

Introduction

In this paper, we examine the potential for
encouraging innovative school practices through
pedagogical design, building on a few elements from
the literature on creativity. Teachers are invited to
design lessons for their pupils in elementary or sec-
ondary schools which focus on creative tasks. Still,
the teachers” activity consisting in designing their

1 alaric.kohler@hep-bejune.ch

teaching is also a creative task which can be used in
teacher education for encouraging innovative teach-
ing practices. To differentiate the design by teachers
for school, college or high-school, and the courses
designed by teacher educators for teacher education,
pedagogical design will be reserved to the former. We
will illustrate the potential for innovation with two
teacher education practices inviting teachers to elab-
orate and put into practice innovative pedagogical
designs including creative school tasks.
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The first section of the paper defines briefly
creativity and innovation, and stresses the impor-
tance of creativity for future school practices. The
next section examines the articulation between in-
novation and design, and sketches the potential of
pedagogical and teacher education designs for new
practices in teaching. The third section is dedicat-
ed to the presentation of two teacher education de-
signs illustrating the potential for innovative teach-
ing practices. The fourth and last section is a critical
discussion of both designs presented in the paper,
stressing a few relevant elements for fostering crea-
tive involvment of students or pupils.

Creativity for innovative teaching practices

What can be considered innovative in teach-
ing? Recent educational changes in various coun-
tries have associated pedagogical innovations with
cross-curricular competencies, such as social and
communicative skills, meta-cognitive skills, reason-
ing and creative thinking. The new cross-curricular
competencies are developed simultaneously to do-
main-specific knowledge and skills. For instance, a
pupil writing a new text, drawing a picture, compos-
ing music, or solving a problem has the opportuni-
ty to learn domain-specific content and to develop
cross-curricular competencies. Given that the gen-
eral cross-curricular competencies such as “creative
thinking” are rarely the main focus of teaching prac-
tices at school, teaching practice focusing on cross-
curricular competencies can be considered innova-
tive. Indeed, innovation can be defined as new ideas,
products or practices by an individual or group
within a specific social system (Rogers & Shoemak-
er, 1971). The fact that teaching practices focusing
on cross-curricular competencies are often consid-
ered a challenge for pupils, teachers, teacher educa-
tors and researchers, leads us to consider the devel-
opment of such teaching practices an innovation.

Among the various cross-curricular com-
petencies, we will focus in this paper on creative

thinking, or creativity. The definition of creativi-
ty is relative to a specific field or context (Amabile,
1993/1996; Gardner, 2001; Mayer, 1999), which de-
termines what is novel and relevant. Yet, creativi-
ty also refers to a psychological process, related to
play, imagination, fantasy, feelings and emotions,
meaning making and the use of symbols (Vygotsky,
1925/1971; John-Steiner et al., 2010). In addition to
the individual psychological approach to creativi-
ty, various creative practices can be investigated as
collective, as part of collaborative, communicative,
and cultural practices. Inspired from previous stud-
ies (Miell & Littleton, 2008; Moran & John-Stein-
er, 2004; Sawyer, 2008), we will discuss more spe-
cifically the link between collaboration and creativ-
ity (Giglio, 2014). Collaborative tasks often involve
the production of new ideas. These new ideas can
be considered learning gains, or considered only
as a production (Giglio & Perret-Clermont, 2010).
Teachers can attempt to design their lessons in a way
that learners confront their ideas in a creative way.
Yet, teachers need to design the pupil’s tasks spe-
cifically to foster both creativity and learning (Vy-
gotsky, 1925/1971; 1930/2004; 1931/1994). Research
on the socio-cognitive conflict shows that such situ-
ations of confrontation of ideas among peers can be
beneficial for learning, under certain specific condi-
tions (Perret-Clermont, 1980; Doise & Mugny, 1981;
Littleton & Howe, 2010), and even when none of the
peers have succeeded in the task individually before
the interaction (Schwarz et al., 2008).

Developing innovative teaching practices within
teacher education

How can we foster innovation by teachers, in
particular in the objective of developing cross-cur-
ricular competencies such as creativity and collab-
oration? Focusing pedagogical designs on creativi-
ty is obviously not sufficient to bring innovation in
teaching practices. The systematic program of re-
search about the social psychology of creativity by
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Simonton (1997) shows the potential influences of
history, culture, society, and biographic conditions
on creative production. The intention governing a
design can be forgotten, ignored or misunderstood
by teachers and pupils when performing the actu-
al activities, revealing a gap between the pedagogi-
cal intentions and the practices (Berman et al., 1991;
Giglio et al., 2014). There are various ways to foster
innovation. Cros (1996) distinguishes between in-
novation as education and reform, stating that in-
novation emerges bottom-up from practitioners,
while reform is generally imposed by authorities
and governments, leading to a well-known resis-
tance and transformation of the initial intentions.
Our approach to innovation is educational: It con-
sists in offering opportunities to student teachers?
for designing and putting into practice new ways of
teaching, based on their own choices and preferenc-
es.

The long-term objective of this approach is to
offer creative workplaces which can become inno-
vative workforces involving multi-levels collabora-
tions (employee-employers, practitioner-researcher,
...). It is an approach leaning towards social change
based on the individual practitioners’ creativity
which can be used in educational and institutional
organizations (Amabile, 1993/1996), which might
be expected not to lead to the gap we men-
tionned above between the pedagogical inten-
tions and the actual new practices. The desired
social change is a reciprocal influence between cre-
ative experiment in teacher education and teach-
ing experience within school and workplaces situa-
tions, which is dialogically impacting the historical
and socio-cultural evolution of professional practice
in teaching and teacher education. From this per-
spective we consider it possible to contribute to in-
novation in teaching with practices in teacher edu-
cation focusing on creative pedagogical design (Gi-

2 Student teachers refers here to students attending courses and
seminars at a teacher education university and simultaneously
being supervised during teaching practice at local schools whe-
re they are trainees.

glio, 2014). In order to develop a dialogue between
professional traditions and specific innovations, in-
viting the individual teachers to participate in defin-
ing the content of the innovative practices as well as
to engage in their own creative thinking. The focus
on pedagogical designs for innovation is an opera-
tional choice of this approach to social change be-
cause they can become boundary objects (Kohler et
al., 2015), if they are collaboratively elaborated and
considered relevant to the work practice by the var-
ious participants. Pedagogical designs can support
innovative teaching because they can function as
half-baked objects (Kohler et al., 2015) into which
researchers, teacher educators, teachers and pupils
engage their creativity when taking it up and modi-
fying it.

In order to offer a space and some resources to
student teachers for developing innovative pedagog-
ical designs, we have set teacher education courses
or workshops requiring student teachers to elabo-
rate and/or adapt pedagogical designs. The peda-
gogical designs elaborated by the student teachers
should, in turn, offer opportunities for school pupils
to engage into creative school task.

Two examples of teacher education practice
fostering innovation by student teachers

A few theoretical elements have been pre-
sented which have inspired the work on pedagogi-
cal designs and the focus on creativity. We will now
present two examples of teacher education practice
made for offering space and resources to student
teachers to develop innovative pedagogical designs
based on creativity. For each example of practice we
will describe the tasks proposed to the students by
the teacher educator, the settings and the sequence.
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First example: Developing pedagogical design
offering a thinking space

The teacher education practice presented here
is inspired by Perret-Clermont’s work on the no-
tion of thinking space (Perret-Clermont, 1991, 2001;
Psaltis et al., 2015) and was elaborated in 2013 for
student teachers, working in the capacity of train-
ees in secondary schools, college or high-schools/
vocational schools. It is briefly presented below and
followed by one example of the educational design
elaborated by the students.

The course was spread over a full academic
year and consisted of nine sessions, 3 hours each,
with 15 to 20 student teachers from various do-
mains (French, geography, history, arts, science...).
The main task is to elaborate a pedagogical design
offering a thinking space (Mehmeti & Perret-Cler-
mont, 2015). Briefly, it means that the pedagogical
design should aim at having school pupils engaging
into genuine reasoning, learning or creative think-
ing. Student teachers were totally free to design their
own experimental lesson, both for the domain-spe-
cific content, tasks and the pedagogical setting, and
were explicitly invited to be creative and innova-
tive, and to avoid the mere repetition of well-known
school practices.

In order to provide student teachers with the
intentions of such a pedagogical design, and with re-
sources to create one, the first phase of the course
consisted in frontal teaching from the teacher ed-
ucator, reading assignments, collaborative analysis
of school materials and tasks, dialogues and plenary
discussions. The following themes were more spe-
cifically studied’, as resources for designing a think-
ing space:

e the distinction between teaching and learn-
ing (Tiberghien, 1997), notably for students
to distinguish between their pedagogical in-

3 'The concepts and theories taught to the students are not pre-
sented here as it would be too long for the present paper. The
references are provided for more information.

tentions and the effective learning gains of
pupils;

o the issue of co-constructing an inter-sub-
jectivity (Grossen, 1988, 1999) between the
teacher and the pupils;

e the importance of the construction of the
milieu (Brousseau, 1998/2004) for learners
to engage into creative thinkingvarious
strategies learners can adopt in order to fulfil
the tasks they received from the teacher,
while avoiding the hard cognitive work
required for learning (Perrenoud, 1994);

e the notion of decontextualisation (Perret-
Clermont et al., 1982) to conceptualize the
transformation of knowledge due to its
transposition into school practices.

Additionally, student teachers were provid-
ed with a procedure adapted from the didactic en-
gineering (Artigue, 1990), to support the design and
the self-evaluation of their lesson. The procedure
consists in four steps, briefly presented below:

1. the preliminary analysis of the context, to
which the pedagogical design is addressed,
including known issue and challenges for
the chosen teaching content;

2. the a priori analysis of the pedagogical de-
sign, which includes the description of the
pedagogical design alongside with reasons
supporting the designer’s choices, in terms
of teaching objectives, expected learning
gains, and so on;

3. the experimentation of the pedagogical de-
sign, i.e. the experience of putting it into
practice;

4. the a posteriori analysis which consists in
a discussion of the expectation and choic-
es described in the a priori analysis, in con-
trast with the experimentation of the peda-
gogical design and any feed-back from the
participants.

At the end of this first phase, student teach-
ers had produced a description of an educational de-
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sign for a 45 minutes lesson in their own teaching
domain, including descriptions about their expect-
ed outcome.

During the second phase, the student teach-
ers put into practice the lesson they designed in a
role-playing activity with the other students and
the teacher educator, who were playing the role of
school or college pupils. The interpretation of the
pupils is supported by a customized choice of two
learner’s strategies defined on a character sheet,
which confronts the pedagogical design to various
classical strategies leading pupils to disengage from
the activity.

The teacher educator took the role of a teach-
er and put into practice a first lesson, in order to
provide an opportunity for students to practice their
pupils’ role a first time. The lesson designed by the
teacher educator was provided as an example of a
pedagogical design offering a thinking space., and
was based on research results discussing how to in-
troduce argumentation in science teaching (Leitao,
2000 ; Osborne et al., 2001 ; Schwarz et al., 2003 ;
Muller Mirza & Perret-Clermont, 2009). However,
this example was not provided as a model for stu-
dents to imitate, nor as a recommendation to in-
clude argumentation in their pedagogical designs.

After the practice, student teachers received
extensive feedback about their lesson based on their
experience as pupils, and on their suggestions, cri-
tique and comments regarding the given example,
and their thoughts from a teacher’s and teacher ed-
ucator’s point of view. Drawing from this feedback,
student teachers had to submit a report for the eval-
uation of the course, where they provided a synthet-
ic evaluation of the pedagogical design and recom-
mendations for improving it.

We will now present a brief description of a
pedagogical design elaborated by a student teacher
during this course. This design is intended for a class
in biology at college or high-school.

e The teacher sets the class in groups of 3-4
pupils and provides each group with a large

blank paper sheet, a map of the Galapagos
islands and many cards with a picture of a
bird and a few lines on various species (on
which island it is often found, where it nests,
what it eats, the difference of colors between
male and female, ...). The given task expects
the pupils to classify the various species of
birds according to criteria freely chosen by
the pupils. The classification can be done on
the blank sheet, and should represent a tree-
diagram built with a selected criterion for
each bifurcation, and with only two branch-
es at each level.

e  When ready, each group presents the clas-
sification of the various birds and oraly de-
fends their work justifying the choice of cri-
teria, and the level at which the criteria has
been used. After all the presentations, a dis-
cussion is engaged identifying which group
has the best solution. This discussion, as
well as the rest of the activity is truly open
and the teacher does not bring a final “cor-
rect” solution. As the final part of the peda-
gogical design, the teacher presents various
solutions from biologists to the very same
task, reproducing scientists’ models of these
particular bird species at a given time in the
history of science. The attention of the pu-
pils is drawn on the specificities of each clas-
sification, and not on the supposed-to-be
correct and final answer. The method used
in 21st century biology with genetic analy-
sis, is brought into the pupils spontaneous
discussion about their work and results.

After trying the pedagogical design in the
role-play, the student teachers adapted minor ele-
ments of the design (the number of pupils per group,
the time left for each phase, some oral instructions)
in order for them to use it with a class at college or
high-school, a year later.
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Second example: The Predicting, Implementing
and Observing method (PIO) for developing
pedagogical designs

The second example of teacher education
practice presented below, is based on a method
called “PIO: Predicting, Implementing and Observ-
ing” (Giglio & Perret-Clermont, 2012; Giglio, 2015).
This method was elaborated within the broader ob-
jective to take advantage of the articulation of re-
search and practice in the context of teacher educa-
tion, following recent studies in social psychology of
cognitive development (Perret-Clermont, Caruga-
ti & Oates, 2004), and Activity Theory (Engestrom,
1987; Engestrom et al., 1999; Damsa & Ludvigsen,
2011). According to Giglio (2014) when student
teachers alternate roles, between practitioner and
researcher, it can be beneficial for their professional
development and, in particular, it can help them to
engage in creating new pedagogical designs.

Creating a new pedagogical design requires
from student teachers to anticipate their actions,
consider how their roles are changing depending
on the setting and tasks, to reflect on the cross-cur-
ricular competencies required in the governmental
curriculum, to evaluate the pedagogical relationship
and to decide how it can help to introduce creative
teaching, new tools, etc. PIO combines research
methodology, innovative teaching, and professional
procedures based on anticipation of what will hap-
pen in natural and complex environments. The in-
novative aspect is supported by the process of con-
frontation between predictions and observations in
PIO, and by the instruction to student teachers to
prepare a pedagogical design including a creative
task in a small group setting.

In this teacher education course, student
teachers had to develop pedagogical designs with
the PIO method. The PIO method uses an itera-
tive research methodology: the school practice is
filmed and analyzed a first time in order to improve
the pedagogical design for a subsequent trial, and

so on*. This iterative process allows student teachers
to gradually consolidate their skills by alternating a
researcher and practitioner standpoint. Before each
trial, student teachers had to imagine the implemen-
tation of the pedagogical design in a real school en-
vironment and make predictions about how the de-
sign would run in practice, for instance attempting
to predict the reactions of their pupils. These pre-
dictions were written and later compared to the re-
sult of the observations and analysis made on the re-
corded practice.

The PIO method was used in this course to
provide student teachers with a specific procedure
to scaffold the task of creating a new pedagogical
design. In this sense, the PIO method targets four
main objectives:

e To provide teachers students with oppor-
tunities to create an innovative pedagogical
design while in pre-service education, and
collaborate in its making; to elaborated and
improve a pedagogical design focused on
pupils’ creativity or creative thinking;

e To lead student teachers to confront their
own predictions about the pedagogical de-
sign, with the observations made on the ef-
fective teaching they conducted ;

e To contribute to scientific research investi-
gating teaching-learning processes in cre-
ative learning settings.

The use of PIO method for the elaboration
and improvement of pedagogical designs is docu-
mented in a few studies (Giglio & Perret-Clermont,
2009, 2012), the results of which we briefly present
in the next paragraph.

Firstly, teachers consider it possible to focus
their teaching on a creative task for pupils, yet they
recognize it is complex and sometimes requires re-
organizing the classroom. Secondly, some teach-

4 This procedure has some elements in common with the de-
sign experiment methodology (Brown, 1992), yet here the itera-
tive process is not used to discuss research hypotheses but rath-
er to improve the teaching design.
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ers stress the difficulty in welcoming the unexpect-
ed and to be led by the students™ creative process-
es. Some teachers admit to not being able to refrain
from making or creating instead of their pupils.
Thirdly, teachers are in general positively surprised
that pupils did not encounter the difficulties they ex-
pected with certain tasks.

A few guidelines to foster creative pedagogical
designs in teacher education

The pedagogical designs made by student
teachers during these two examples of practice in
teacher education can constitute an interesting way
to initiate innovative forms of teaching in primary
or secondary schools. Simultaneously making such
pedagogical designs may be considered an innova-
tive form of teacher education. Yet, there are only
two examples among many other possibilities which
leads us to raise an important question: What is fos-
tering creativity in the two examples proposed ear-
lier in the paper? The next section tries to contribute
to answer this question with a few comments.

We have presented two proposals for teacher
education, both focusing on the same creative task,
which is to elaborate pedagogical designs based on
new teaching ideas aiming at innovative teaching
practice. The pedagogical designs elaborated by stu-
dent teachers in these cases are also expected to fo-
cus on a creative task for pupils, at any grade. We
will now put an emphasis on two specific features
which seem to us particularly important for foster-
ing creativity, agency and learning, namely:

1. the process of anticipation;

2. the articulation of collective and solitary
moments of work during the creative activ-
ity , resulting from the tasks planned in the
design.

Innovating by anticipation, prediction and
observation

In both teacher education examples of prac-
tice, the psychological process of anticipating a
teaching practice by creating a pedagogical design
plays an important role for student teachers to en-
gage into a creative process. The procedure support-
ing the design is both similar and different in the
two cases. Yet, both PIO and the adapted didactic
engineering require from students to anticipate the
practice involved in their own pedagogical design.
While PIO requires precise predictions and research
data to confront the predictions with observations,
the adapted didactic engineering used in the first ex-
ample focuses on the justification of the engineer-
ing choices, based on the analysis of the particular
school context, the knowledge-to-be-taught, the
tasks, social setting, etc. There is nevertheless also
a process of anticipating the teaching practice, and
a confrontation to observations, although these are
mainly based on the experience of the lesson and
on the participants’ feedback and production
during the lesson, rather than on video recorded
data as in PIO.

More specifically to PIO is the iterative pro-
cess of confronting predictions and observations,
which is considered by Giglio and Perret-Clermont
(2012) as motivating changes in the teaching prac-
tice at three different levels:

e At level 1, because it changes the interac-
tions between the teacher and pupils dur-
ing the class;

e Atlevel 2, because it changes the interaction
between the university of teacher education
where a pedagogical design is elaborated,
predicted and observed, and the school in
which student teachers are putting the ped-
agogical design into practice;

e At level 3, because it changes the represen-
tation of the interaction between research
and practice, notably in the way student
teachers can take an intermediate position
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between the position of practitioner, of de-
signer and the position of researcher.

Articulating collective and solitary moments

An important question for teachers when de-
signing a lesson is the following: How to foster in-
teractions between teacher and pupils and between
pupils? In order to define a panel of social situa-
tions, “collective moments” can be distinguished
from “solitary moments’, the latter referring to sit-
uations where interactions between individuals are
reduced to a minimum during an activity (Boisson-
nade, 2011). There are social and individual psycho-
logical processes both in collective and solitary mo-
ments. Hence, it is useful to make a clear distinc-
tion between the social setting (collective and soli-
tary moments) and the unit of analysis adopted by
the researcher (social or individual). This distinc-
tion enables us to distinguish solitary and collec-
tive moments in a pedagogical design in a similar
way to pre-/post-test experimental paradigm, such
as the one used for the socio-cognitive conflict theo-
ry (Perret-Clermont, 1980). For instance, pre-/post-
test experimental design often set an initial and a
final solitary moment, with diverse collective mo-
ments inbetween. Solitary moments are situated at
one side of an interactional continuum, stretching
from less interactive moments to more interactive
moments. Solitary moments of work should be dis-
tinguished from self-regulation, which is also an im-
portant process during collective moments, as we
can observe in group work intertwined mutual reg-
ulations and self-regulations.

This distinction between solitary and collec-
tive moments can also help to better comprehend
teachers’ perspective and field experience. Indeed,
teachers often hesitate to set group work, mention-
ing various difficulties like time constraints, diffi-
culties to manage peer interactions in groups of pu-
pils, or the lack of relevant activities (Gillies & Boyle,
2010). Moreover, even in good conditions for coop-

erative or collaborative interactions, several studies
point out poor learning gains, for instance when pu-
pils have no opportunity to discover the tasks indi-
vidually and to explore it with their individual com-
petencies and knowledge (e.g. Murphy & Messer,
2000) or when certain social regulations and influ-
ences occur, like overconfidence or imitation (e.g.
Levin & Druyan, 1993; Puncochar & Fox, 2004).

In the first example of teacher education
practice, the main phases are thought to imply in-
teractions between a teacher educator and student
teachers. Hence, the preliminary phase should help
students to define the problem and understand the
educator’s intent, but also to regulate common un-
derstanding and appropriation of ideas. It is also the
case in the second phase, which is more collabora-
tive. Indeed role-playing activity is precisely a col-
laborative task that cannot be done solitary. It is
then not just hoping to entice socio-cognitive dy-
namics among pupils, but directly implying peer in-
teractions from the task assignment. At a higher lev-
el, these collaborative interactions enhance partici-
pation and involvement of students in a trial to re-
define the teacher’s role as genuine and innovative
rather than normative and reproductive. Social in-
teractions create the potential for deep changes in
the individual representations. In this sense, collab-
oration can also be considered of educational val-
ue, i.e. as a directing force organizing the inter-indi-
vidual actions and interactions in situation, opening
possibilities for the students to think about their fu-
ture profession as collaborative creation rather than
as isolated pedagogical action.

In the second pedagogical design, several in-
teractional levels are implemented including teach-
ers and pupils, but also researchers and students.
The interactions are thought to provoke a creative
effort and commitment of student teachers in or-
der to develop their own creative pedagogical de-
sign with pupils. The predictions and observations
of a pedagogical design could be realized by one stu-
dent as well as a small group or a whole classroom:
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here, collaboration is not defining a kind of activity.
But it is important to remember that predicting is
not a purely rational activity, made of logical opera-
tions. It is a complex activity based also on percep-
tions, intuitions, feelings, imagination, combination
and differentiation of past experiences, all of which
are difficult to focus and share in a common discus-
sion. Hence, it can be important to plan variations
in the social setting of this task, and distinguish mo-
ments where student teachers make their own pre-
dictions separately, and moments where they pre-
dict in groups. The psychological means could be
diverse, relatively to the actual social situation. In a
rather different field (physics education), Boisson-
nade (2011) observed that a combination of mo-
ments, first “solitary”, second “dyadic”, and third
“solitary” again, was a more efficient sequence to
support predictions of 10 y. o. children. Concerning
the second example of teacher education practice,
we propose to develop it with a sequence alternating
solitary with collective moments of work.

A proposal for further research

The distinction between collective and soli-
tary moments in a pedagogical design motivates a
more detailed analysis of the so-called social interac-
tions. Indeed, social interactions are, at a finer level
of analysis, made of micro-moments of joined atten-
tion and actions, interposed with micro-moments of
self-driven attention and individual actions (short
intervals where interactions are suspended, where
each students think on their own, echoing the pre-
vious words, anticipating the next interactions or
actions, and connecting themselves with their own
past experiences and feelings, defining their person-
al positions about the problem, maybe writing notes
on a sheet of paper in order to focus on and re-en-

gage a joined attention to the discourse or activity).
On the other hand, some solitary moments are so-
cially oriented: The prediction of the pupils’ behav-
iour in response to a pedagogical design includes
the anticipation of social interactions and draws on
previous collective moments of work. Hence, what
could be considered frontal teaching and non-inter-
active, because the teacher is the only one actually
producing a discourse, may also be considered a col-
laborative activity as regard to the social processes
(interpreting sentences, imagining the educator’s in-
tentions,...) that are concomitant to the individual
processes (attention, memorizing, ...),and as regard
to the co-regulation of the co-construction of mutu-
al understanding by the whole class.

This discussion illustrates a potential new
area for research, investigating the use and combi-
nation of solitary and collective moments in peda-
gogical design and practice. Moments of solitary ac-
tivity can be planned to foster the appropriation of a
thinking space, to improve a pedagogical design or to
choose a personal stance on the problem in the cur-
rent temporal and material constraints, while the in-
terposed collective moments provide a social mean-
ing, a shared orientation of the activity, and useful
feed-back to reflect on the personal appropriation
and stance. The articulation of these various mo-
ments can be the focus of further research, investi-
gating how specific pedagogical designs support pu-
pils’ creativity and agency at the level of micro-de-
sign.

Future research could investigate the poten-
tial support to creativity offered by the various com-
binations of collective and solitary moments of ac-
tivity. These combinations can be designed for the
teaching practice to fit specific pedagogical and
learning objectives, and can be evaluated through
micro-design research.
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Mmcp. Amapuk Konep

YHuUBep3uTeT 3a 06pa3oBame HacTaBHMKA KaHTOHA bepH, Jypa n Hojmarern, IIIBajuapcka

ap Pomen boaconap

YHuBep3nTeT 3a 00pasoBame HaCTaBHMKA KaHTOHA bepH, Jypa n Hojurarern, IlIBajnapcka

ap Mapceno huso

YHuUBep3uTeT 3a 06pa3oBame HaCTaBHMKA kKaHTOHA bepH, Jypa n Hojmarern, I1IBajuapcka
Op MHOBaTHBHOT 00pa3oBaba HACTABHMKA 0 KPeaTHMBHIX MeJarolIKNX IpojeKara

Cxopanrme 06pa3oBHe IPOMEHE y pasIMINTIIM 3eM/baMa Cy IoBe3asie Iefjaronike MHOBaIje ca Kpoc-
KYPUKY/TapHUM KOMIIETeHIVjaMa, Kao IITO Cy COIMjajHe ¥ KOMYHMKATHBHE BelITHHE, MeTaKOTHUTVBHE
BEIITIHE, PE30HOBabe 1 KPeaTHBHO pasMuinbabe. OBe KOMIETEHIMje Cy PeTKO ITTaBHM (POKYC MOydaBamba
y IIKOIM, IITO HAC HaBOAM fla y3MeMO y 003Mp CBaKy BPCTY IIOy4aBama Koje ce CMaTpa ,/IHOBAaTHBHIM .
3anpaBo, ,,JHOBaIMja“ MOXe J1a ce AeIHMIIIe Kao HOBE Ujjeje, TPOM3BOIM VIV IIPaKca IOjelNHIA MU TPYIIe Y
OKBHPY 1oce6bHor conujanHor cucrema (Rogers & Shoemaker, 1971). Mebhy pasmruntiim Kpoc-KypuKyIapHIM
KOMIIeTeHIIjaMa, y OBOM pafy heMo ce ycpepcpenuTi Ha ,,KpeaTBHO MUIbee WIN Ha ,Pa3MUIUbabe".
YcpencpehuBame Ha Iefarolke IpojeKTe y Besy ca KpeaTMBHOIINy OYNMITIETHO HMje JOBO/BHO Ja 61 ce
VIHOBAIMje yBeJie y TIPOIleC IToyJyaBama. Y TOKy n3Boherma IIaHNpaHNX aKTVBHOCTY HACTAaBHNUIV U YIeHUIIN
Mory fa 3abopase, 3aHeMape VJIM TIOTPEIIHO IPOTyMade HaMepy ca KojoM ce Boay Ipojekar. O6pasoBame
HAaCTaBHUKA je JOMeH IIpaKce IZie IOCToju morpeba ja ce ycmocraBu pujamor usmeby mpodecnmonanne
Tpajuuje u vHOBanuje. [Ja 6u ce JOIPIMHEIO yCIIOCTaB/balby OBOT IMjajiora, y OBOM Pajiy Cy IpeCTaB/beHa 1Ba
npyMepa Ipakce 06pasoBarma HACTABHIUKA Jja OV ce HAIIPaBYO MPOCTOP M IIOJ/IOTA 33 YYEHMKe VI HACTaBHUKe
Ta pasBMjajy MHOBAaTUBHE II€JJarOlIKe IIPOjeKTe, 3aCHOBaHe Ha KpeaTMBHOCTH. Ilearomky npojexkTn Koje cy
Pa3BIUIN YYEHNIV M HACTABHMIIV MOTY 3ay3BpaT Jla IIOHY/e YYeHNIIMMa MOTYRHOCT 3a TocpefjoBabe, capaby
Yl KpeaTVBHOCT.

IIpBM 4acoBM ImpaKce y4mTeba CacTojalIy ce U3 U3PaJie ,IeJarOUIKOT IIPOjeKTa KOju HyU IIPOCTOp 3a
pasmuibame” (Mehmeti & Perret-Clermont, 2015). Tpe6aso je ga ctygenTn, 6ygyhn HacTaBHUIN, OCMUCTIIIE
Yac KpO3 aKTMBHOCT UTIpe y/Iora ca IPYTMM CTYAEHTUMa ¥ IPo(ecopoM TaKO Jja CBM MMajy y/Iore IIKOICKOT
Wi (aKy/ITeTCKOr y4eHMKa (CTymeHTa). JIrpa yimora moppkaHa je CIleLMjaTHO HAIlpaB/beHUM U360poM
[IBe Y4YeHMIKe CTpaTeruje, feMHMUCAHe NTUCTOM KapakTepa, a Koje CYIpPOTCTaB/bajy IeJaroliKy IpojeKaTr
PasIMYNTIM KITACUYHUM CTpaTernjama, HaBoziehu cTygeHTe 1a ce McKk/byde n3 akTMBHOCTH. [Toce mpakTMYHOT
paja, CTyeHTH, OfHOCHO Oyayhy HacTaBHMLIN, OOMjanu Cy HOBpaTHY MH(OPMAIIN]y O IIearOLIKOM IIPOjeKTY,
0a3ypaHOM Ha UCKYCTBY y4eCHIUKA KaO YICHUKA, U Ha BVIXOB IPEJJIOT, KPUTUKE I KOMEHTape Kao HaCTaBHUKA
U elyKaTopa HacTaBHUKA.

Ha gpyrom mpaxtuyHoM peny kopuinheHa je MeToponoruja ucrpaxmsama ,PIO: Predicting, Imple-
menting and Observing® - ,IIpenBubame, nmmnementanuja u oncepsanyja“ (Giglio & Perret-Clermont,
2012; Giglio, 2015). CrymenTn, 6ynyhu HacTaBHUIIM, MOpanyu Cy fa pasBUjy HENAroLIKy IpojeKkaT Impema
MICTPaXXMBAYKOj MeTofo/oruju, npeasubajyhn xaxo he y mpakcn fja ce ogsuja mpojekar, yrpahyjyhu ray peansno
IIKOJICKO OKpPY>Kelbe U CHMMajyhy mojiaTke 3a aHanmm3y, Kao IITO Cy BUJE0-3aIIMCH OffpYKAHOT Jaca. AHamn3sa
je caummeHa paay mo6ospllIama MefaroKor MpojeKTa 3a CIUTUBambe Koje creay. OBaj Impoliec MoHaB/babha
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je omoryhasao cryzeHTMa, OyAyhyM HacTaBHUIIMMA, [ja IOCTEIIEHO KOHCOMAY]Y CBOje BelITuHe O6uBajyhu
HAV3MEHNMYHO U ICTPAXMBAYN U IIPAKTUIAPIL.

IIITa cMo Hay4ywIu M3 OBa ABa mpuMepa? Moxxemo /i fia popMynnieMo cMepHuIie Koje he mokpeHy T
KpeaTuBHe IIefjarolKe IpojekTe y o6pa3oBamy HacTaBHUKA? Y 06a clydaja Impakce, ICUXOIOMIKMU IIPOLeC
IpUXBaTama [0y4aBama, JOK Ce OCMUIIUbaBa UIPa, IMa BeoMa OMTHY Y/IOTY M 3a IIOKpeTame KpeaTMBHOT
pasMuIbama 1 OCpefoBamba 1 IPYINKOM IT000/blIaBamba IefarolKyX mpojekara. [IpyimkoM A1cKyToBama
0 OBa JIBa IIpefiyiora 0 06pa3oBamy HaCTAaBHMKA, TaKODe HarmaaBaMo nocebHe ,,KOJIEKTUBHE 11 ,,cCaMOCTaTHe
MoMeHTe. Ha mpumep, y IpBOM fieTy, caMOCTa/THM 3a/JaTak ce CaCTOju Off IPUXBaTaba OKPY>Kera Y YUMOHUIN
¥ TIOfIp)KaBa Ta KOJIEKTMBHA UTPa TI0 y/loraMa. Y APYroM ey, CAMOCTaTHU MOMEHTH npefBubarma yueHndke
peakiyje Ha IpojeKaT Cy KacHuje OMIM CYNpPOTCTaB/beHU KOJNEKTMBHO] JVICKYCHUjJ Y Be3U ca IPOjeKTOM.
»KOMeKTUBHM U ,,cCAMOCTA/IHM MOMEHTHI  MOTY Jia Ce IIPMXBaTe Kao eJIeMEHTV MMUKPO/V3ajHa, KOjuMa MOTy
Jla ce HaIIpaBe pas3In4yynTe KOMOMHAIVje KaKo O ce IIoAp>Kaia KpeaTUBHOCT 1 ITOCPefiOBabe YICHMKA, TO jeCT
eMKacCHOCT Koja MOXe Jia ce IIPOLIeH! TOKOM JIa/bUX UCTPAXKVBalba.

K/byHHe peuu: KpeaTBHO MUII/bEHE, KOTIEKTUBHI MOMEHT, CAMOCTAa/TH MOMEHT.
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Promoting learning and development

of students through argumentative interactions.
A study of the teacher’s questions in the
learning contexts of higher education

Abstract: This study sets out to investigate how learning and development of students through social
interaction in the classroom can be pursued by the teacher in the learning contexts of higher education. The aim
of this study is to compare the types of teachers’ questions to their students used at undergraduate and graduate
levels during argumentative disciplinary discussions in the classroom. The data corpus is constituted by 16 vid-
eo-recorded lessons of two courses — one at undergraduate level and one at graduate level - in Developmental
Psychology. The two courses were selected according to the following criteria: i) similar number of students, ii)
similar disciplinary domain, iii) both courses are taught by the same teacher in English language. The analyti-
cal approach adopted for the analysis relies on a qualitative methodology based on the pragma-dialectical ideal
model of a critical discussion. The findings of this study indicate that at the undergraduate level the teacher
asks questions that can favour a large discussion with and among students around general topics relating to
Developmental Psychology. At the graduate level the teacher asks questions that refer to specific aspects of a
certain theory. However, both at undergraduate and graduate level the students are expected to provide the
reasons at the basis of their own opinions by advancing arguments that have to refer to scientific theories. The
results of this study bring to light the crucial role played by the teacher in promoting learning and development
of students, by favouring the beginning of argumentative discussions with and among them on topics relating
to the discipline taught in the course.

Key words: Argumentation; Higher Education; Qualitative Research; Student-Teacher Interaction;
Teacher’s Questions.

Introduction

A clear goal of the actual reform move-
ment in science education in EU is to encourage
the growth of the argumentative skills of students

1 A.Bova@uu.nl

through teaching practices that foster and facilitate
argumentative discussions in the classroom.

Since argumentation and discourse are
central to the work of scientists, their role in sci-
ence teacher education is relevant since teachers
need to emulate and facilitate both in their class-
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rooms. In addition, both contribute to a pedagogi-

cally relevant socio-cultural framework for learn-

ing and can precipitate the active constructivism
which can help students take ownership over their

learning. (Eurydice', 2011, p.105)

In line with this new, strong focus within ed-
ucational policy, the research on argumentation in
science education has been intensified considerably,
attracting growing attention “as a linguistic, logical,
dialogical, and psychological process that sustains
or provokes reasoning and learning” (Muller Mirza
& Perret-Clermont, 2009, p.1). From primary school
to the academic context, students encounter issues
and positions that need to be developed, defended or
evaluated (Buty & Plantin, 2008; Erduran & Jiménez-
Aleixandre, 2007; Lopez-Facal et al., 2015; Schwarz,
2009). Argumentation enables students to engage
in knowledge construction, shifting the focus from
rote memorization of notions and theories to a com-
plex scientific practice in which they construct and
justify knowledge claims (Kelly & Chen, 1999; San-
doval & Reiser, 2004). However, in contrast to argu-
mentation in informal settings such as family meal-
times (Bova & Arcidiacono 2014, 2015), argumenta-
tion in the learning contexts rarely occurs spontane-
ously. The argumentative disciplinary discussions in
the classroom are to be explicitly promoted through
teaching strategies that support student-to-student
and student-to-teacher interactions (Hogan & Magli-
enti, 2001; Simon et al., 2006; Zohar & Nemet, 2002).
Accordingly, the role of the teacher is crucial to foster
students’ engagement in argumentation.

The present study intends to provide a fur-
ther contribution to the recent literature on argu-
mentation in the learning contexts of higher edu-
cation. It specifically centers on the teacher’s ques-
tions to their students during argumentative disci-
plinary discussions in the classroom, i.e., task-relat-
ed discussions concerning the discipline taught in
the course. In line with other scholars (Kuhn, 1991;
Voss & van Dyke, 2001), I refer to an individual ar-
gument as a product and to the argumentative dis-
cussion as a process, the latter being implicit in the

former. That being said, it is not a goal of the present
study to make an assessment of the argumentative
discussions occurring in the classroom between stu-
dents and teacher, i.e. deciding whether or not the
arguments advanced respect logical criteria. Rather,
the goal is to compare the types of questions asked
by the teacher to undergraduate and graduate stu-
dents during argumentative disciplinary discussions
in the classroom.

The data corpus on which the present study is
based is composed of sixteen video-recorded sepa-
rate lessons of one Bachelor’s degree and one Mas-
ter’s degree course. In order to focus on the teach-
er’s questions, the object of investigation will be the
argumentative discussions between students and
teacher, as well as among students, occurring during
their ordinary lessons, rather than an ad hoc setting
created to favor the beginning of argumentative dis-
cussions. The analytical approach for the identifica-
tion of the argumentative discussions is the pragma-
dialectical ideal model of a critical discussion (van
Eemeren & Grootendorst, 2004). This model pro-
poses an ideal definition of argumentation devel-
oped according to the standard of reasonableness:
an argumentative discussion starts when the speak-
er advances his/her standpoint, and the listener casts
doubts upon it, or directly attacks the standpoint.
Accordingly, confrontation, in which disagreement
regarding a certain standpoint is externalized in a
discursive exchange or anticipated by the speaker, is
a necessary condition for an argumentative discus-
sion to occur. This model particularly fits this study,
and more generally, the study of argumentative in-
teractions occurring in ordinary contexts, because it
provides specific criteria in order to select and iden-
tify the argumentative discussions.

The present paper is structured as follows: in
Section 2, a concise review of the most relevant lit-
erature on argumentation in learning contexts of
higher education will be presented. In Section 3, the
methodology on which the present study is based
will be described. The results of the analysis are dis-
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cussed in Section 4, followed by the Section 5, which
summarizes the main findings and comments on
their limitations and strengths.

Argumentation studies in learning contexts
of higher education

Over recent years, several studies have been
devoted to examine the conditions which can fa-
vor or disfavor the creation of effective argumenta-
tive activities at a primary and middle school lev-
el (Baker, 2002; Duschl & Osborne, 2002; Jiménez-
Aleixandre, 2007; Sadler, 2006), to establish which
criteria must be included in assessing the argumen-
tative skills of pupils and students (Anderson et al.,
1997; Garcia-Mila & Andersen, 2007; Muller Mir-
za et al., 2009), and how to further improve these
skills (Kuhn & Udell, 2003; Nussbaum & Schraw,
2007; Schwarz & Linchevski, 2007; Zohar & Nemet,
2002). Despite fewer in number, the works focused
on the learning contexts of higher education too
have brought to light relevant insights in the fields
of education and argumentation theory.

Opverall, the results of these studies indicate
that in the learning contexts of higher education the
role of the teacher is essential for engaging students
in argumentation (McNeill & Krajcik, 2009), by fa-
voring argumentative debates in the classroom and
enhancing students’ motivation (Chin & Osborne,
2010), and helping them detect and resolve errors
(Schwarz et al., 2000). A series of other studies have
shown that engagement in constructing arguments
enhances students’ knowledge by promoting con-
ceptual change (e.g., Nussbaum & Sinatra, 2003; Wi-
ley & Voss, 1999), and that the engagement in ar-
gumentative small- or large-group discussions im-
proves conceptual understanding (e.g., Alexopou-
lou & Driver, 1996; Andrews, 2009; Mason, 2001).
The role of argumentation in the academic context
is also currently stressed by a growing literature
that emphasizes the problem of constructing stu-
dents’ knowledge taking into account their level of

knowledge of the topic under consideration (Driv-
er et al., 2000; Jiménez-Aleixandre et al., 2000; Kelly
& Takao, 2002; Macagno & Konstantinidou, 2013;
Osborne, 2005; Sampson & Clark, 2008). In this re-
gard, it has been documented that previous knowl-
edge in the domain is a significant predictor of com-
prehension of the arguments advanced within a sci-
entific text (e.g., Alexander et al.,, 1994; Means &
Voss, 1996).

The two major points highlighted by the pre-
vious studies on argumentation in the learning con-
texts of higher education, i.e., the crucial role played
by the teacher for engaging students in argumenta-
tion and the importance of taking into account the
students’ level of knowledge of the discipline taught
in the course, lead us to focus on two fundamen-
tal questions from an educational and learning per-
spective: (i) “How do the teachers promote and
manage argumentation with and among students in
classes of different levels?”. And (ii) “Do they adapt
their teaching style to their students’ level of knowl-
edge of the discipline taught in the course?”. In order
to answer these questions, the present study focuses
on the teacher’s questions to their students during
argumentative disciplinary discussions in the class-
room, i.e., task-related discussions concerning the
discipline taught in the course, with the aim to com-
pare the types of questions asked at undergraduate
level and at graduate level.

The choice to center the present investigation
on the teacher’s questions to the students stems from
the crucial role played by questions in triggering ar-
gumentative discussions, as amply demonstrated in
the literature on argumentation in different spheres
of activities. For example, in a study on the argu-
mentative practices in the family context, Bova and
Arcidiacono (2013) have shown that the why-ques-
tions asked by children to their parents have not only
an explanatory function, i.e., asking for an explana-
tion of the reasons at the basis of a fact or event, but
also an argumentative function. According to the
authors, this type of question challenges parents to
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justify their rules and prescriptions, which remain
frequently implicit or based on rules not initially
known by or previously made explicit to children.
Similar results were also found by Chouinard et al.
(2007) and Frazier et al. (2009). In a similar vein,
Chin and Osborne (2010), in a study focused on
the verbal interactions among students aged 12-14
years during group discussions concerning scientif-
ic topics, showed that the most significant contribu-
tions of students” questions is their potential in scaf-
folding students’ argument construction by eliciting
the epistemic features of explanations with requests
for “data’, “evidence’, and “counter-arguments”. Ac-
cording to these authors, students’ questions serve
as triggers to enable argumentative and epistemic
moves, such as concessions, challenges and coun-
ter-challenges, which subsequently led to the con-
struction of more elaborate explanations and justi-
fications, as well as to changes in the standpoints of
members who modified their initial conceptions.

Thus far, the attention of educationists and
psychologists has been mainly devoted to investi-
gate the questions asked by children and students.
Shifting the focus from students’ questions to teach-
er’s questions during argumentative disciplinary
discussions in the classroom, the present study in-
tends to provide a further contribution to the recent
literature on argumentation in the learning contexts
of higher education. In the next sections of the pa-
per I will present the research design, as well as the
main results of the study.

Methodology

Data Corpus

The data corpus is composed of sixteen vid-
eo-recorded separate lessons (constituting about 24
hours of video data) of one Bachelor’s degree (sub-
corpus 1) and one Master’s degree course (sub-cor-
pus 2). The length of each recording varies from 84
to 98 minutes. The two courses have been selected
according to the following criteria: i) similar num-

ber of students (about 15 students); ii) similar disci-
plinary domain (both courses considered handle are
in the area of developmental psychology); iii) both
courses are taught by the same teacher in English
language.

Sub-corpus 1 consists of 8 video-recorded
lessons of the third year elective course “Adolescent
Development: Research, Policy, and Practice” of the
Bachelor’s degree at the University College of Utre-
cht (UCU). The sub-corpus 1 is constituted by 14
students, 4 boys and 10 girls. All the students at the
time of data collection were in their early 20s (M =
21.80; SD = 1.80). There was no significance differ-
ence of age between boys (M = 21.89; SD = 2.66) and
girls (M = 21.74; SD = 1.20).

Sub-corpus 2 consists of 8 video-recorded les-
sons of the first year elective course “Human devel-
opment and developmental psychopathology” of
the Master’s degree program Development and So-
cialization in Childhood and Adolescence (DASCA)
at the Utrecht University (UU). The sub-corpus 2 is
constituted by 16 students, who were all girls. Most
of the students at the time of data collection were in
their early 20s (M = 23.00; SD = 1.60).

Students’ level of knowledge of the discipline

Before starting the first lesson of the course
(December 2013), both undergraduate and graduate
students were asked by their teacher (i) to rate in a
scale from 1 (none) to 9 (excellent) their own ability
to communicate in English language, (ii) if they had
already took an academic course in Developmental
Psychology, and (iii) to rate in a scale from 1 (none)
to 9 (excellent) the level of their previous knowledge
in Developmental Psychology, i.e., before taking the
course (see Appendix A). As for the ability to com-
municate in English language, in a scale from 1 to
9 the average score of the undergraduate students,
according to their own perception, was M = 8.28,
while the average score of the graduate students was
slightly lower M = 7.56. The most part of the stu-
dents did already take an academic course in Devel-
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opmental Psychology, both undergraduate (Yes N=
12; No N= 2) and graduate level (Yes N= 15; No N=
1). As for the level of their previous knowledge of
the discipline taught in the course, in a scale from 1
to 9 the average score of the undergraduate students,
according to their own perception, was slightly low-
er (M = 6.35) than graduate students (M = 7.25).

Detailed information on the information ob-

tained from the questionnaire are presented below,
in Table 1:

Bachelor Master

Students’ own perception of
their ability to communicate
in English - in a scale from 1
(none) to 9 (excellent)
Students who already took

a course in Developmental

8.28 7.56

YesN =12 |Yes N =15

Psychology NoN=2 |NoN=1
Students’ own perception

of their knowledge in

Developmental Psychology 6.35 795

before the beginning of the
course - in a scale from 1
(none) to 9 (excellent)

Table 1. Information obtained from the questionnaire
administered to bachelor and master students

Transcription Procedures and Ethical Issues

All lessons have been transcribed in their to-
tality with the CHILDES standard transcription sys-
tem (CHAT) (MacWhinney, 2000), with some mod-
ifications introduced to enhance readability (see Ap-
pendix), and revised by two researchers until a high
level of consent (agreement rate = 90%) has been
reached. All turns have been numbered progressive-
ly within the discussion sequence, and participants
are identified by role for the teacher (e.g., TEACH)
and by role, number, and gender for student (e.g.,
STUIM, STU2F, STU3E etc.).

The ethical framework that guides this re-
search includes informed consent from the partici-

pants, anonymity and confidentiality. All participants
were approached by means of an information sheet
outlining in clear language the general purpose of the
study and providing information about how the video
data would be used. Consent letters have been written
in accordance with Dutch Association of Psycholo-
gists (NIP) and American Psychological Association
(APA) guidelines, specifically, the format outlined
in the fifth edition of the Publication Manual of the
American Psychological Association (APA, 2009). In
line with the ethical framework guiding the research,
the students were assured that their anonymity would
be maintained at all stages of the study. Transcriptions
and video-recorded material have been treated in the
strictest confidence and seen only by researchers.

Analytical Approach

The ideal model of a critical discussion

The analytical approach adopted for the anal-
ysis is the pragma-dialectical ideal model of a criti-
cal discussion (van Eemeren & Grootendorst, 2004).
This approach considers that argumentative speech
acts are not performed in a social vacuum, but be-
tween two or more parties who are having a disa-
greement and interact with each other in an attempt
to resolve this disagreement. The pragma-dialec-
tical ideal model of a critical discussion spells out
four stages that are necessary for a dialectical reso-
lution of differences of opinion between a protago-
nist that advances and sustains a standpoint and an
antagonist that assesses it critically: at the confronta-
tion stage, it is established that there is a dispute. A
standpoint is advanced and questioned; at the open-
ing stage, the decision is made to attempt to resolve
the dispute by means of a regulated argumentative
discussion. One party takes the role of protagonist,
and the other party takes the role of antagonist; at
the argumentation stage, the protagonist defends
his/her standpoint and the antagonist elicits fur-
ther argumentation from him/her if he/she has fur-
ther doubts; at the concluding stage, it is established
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whether the dispute has been resolved on account of
the standpoint or the doubt concerning the stand-
point having been retracted.

In the present study, the ideal model of a crit-
ical discussion is assumed as a grid for the analysis
since it provides the criteria for the selection of the
argumentative discussions.

Selection of argumentative discussions

For the present study, only the discussions
that fulfill two of the following three criteria, one be-
tween i.a and i.b and always the ii., have been con-
sidered as an argumentative discussion:
ia at least one standpoint concerning an issue

related to the discipline taught in the course
put forth by one or more students is questioned
— either by means of a clear disagreement or
by means of a doubt - by the teacher or by (at
least) one classmate.

i.b at least one standpoint concerning an issue
related to the discipline taught in the course put
forth by the teacher is questioned - either by
means of a clear disagreement or by means of a
doubt - by one or more students.

ii. at least one student advances at least one
argument either in favor of or against the
standpoint being questioned.

Identification of the types of questions

The argumentation data for each session were
obtained by reviewing both the video recording and
the corresponding transcript. For the scope of the

present study, all the questions asked by the teach-
er to their students during the argumentative disci-
plinary discussions in the classroom were selected
(N= 272). Once identified, the questions asked by
the teacher were distinguished according to the fol-
lowing criteria:

- the question refers to broad topics in
the field of Developmental Psychology
(hereafter, BROAD QUESTION), e.g. What
are the main reasons leading to episodes of
bullying among adolescents?

- the question refers to a specific theory or
to a certain aspect of a theory in the field
of Developmental Psychology (hereafter,
SPECIFIC QUESTION), e.g. Which
developmental processes can be studied by
each of the seven models described by Graber
and Brooks-Gunn and how?

Results

In the corpus, N= 94 argumentative discus-
sions, N= 59 at graduate level and N= 35 at un-
dergraduate level, were found. The total number
of questions asked by the teacher to their students
during the argumentative disciplinary discussions
in the classroom was N= 272. The analysis of the
questions asked by the teacher to their undergradu-
ate students involved N= 35 argumentative discus-
sions for a total number of N= 121 questions, while
the analysis of the questions asked by the teacher to
their graduate students involved N= 59 argumenta-
tive discussions for a total number of N= 161 ques-
tions (see Table 2).

Bachelor | Master | TOTAL

Number of argumentative discussions 35 59 94
Arguments put forth by students 75 167 242
Average number of arguments advanced during an argumentative discussion 3.26 3.88 3.66
Teacher’s questions to their students during the argumentative disciplinary

. . . 121 161 282
discussions in the classroom
Average number of teacher’s questions to their students during the argumentative

1 . . . 3.45 2.72 2.89
disciplinary discussions in the classroom

Table 2. Contributions of students and teacher in argumentative discussions in the classroom
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In order to present the results of this study,
a selection of excerpts of talk-in-interaction repre-
sentative of the results obtained from the larger set
of analyses conducted on the whole corpus of teach-
er’s questions will be presented.

Analysis of the teacher’s questions

The findings show that in large part the teach-
er asked questions that can favor a large discus-
sion with and among students around general top-
ics relating to Developmental Psychology (BROAD
QUESTIONY) to her undergraduate students (N=
87; 72%). The following excerpt presents a clear il-
lustration of the use of this type of question by the
teacher.

Excerpt 1
Lesson 3. Min. 38:12. Participants: teacher
(TEACH), students (STU2F; STU14M).

1. *TEACH: according to the cultural
approach, all the values, what is
right or what is wrong is cultural
specific, they depends on culture
[...] what do you think about this?

2. *STUl4M: yes, is right. otherwise
slavery wouldn’ t have been permitted

3. *TEACH: yes, good point

4. *STU14M: at a certain time at a
certain place, it was possible

5. *TEACH: right

6. %pau: 2.0 sec

7. *STU2F: not everything, though

8. *TEACH: what?

9. *STU2F: not everything is

acceptable. there is not a mother
that would accept to kill her son.
it is not culture it is the nature
of human beings

[..]
In this example we can observe how the
teacher asked a BROAD QUESTION (line 1, in Ital-
ic in the excerpt: “what do you think about this?”)

to her undergraduate students in order to favour
the beginning of a discussions among them around
a general topic related to Developmental Psycholo-
gy, i.e., the cultural approach and its implications.
With this question, the teacher favours a large dis-
cussion in the classroom since the students are not
requested to have a detailed knowledge of the cul-
tural approach to participate in this discussion. Not
by chance, subsequently we can see that the students
actually engage in an argumentative discussion. The
student STU2F put forth an argument (line 9) to op-
pose another argument (line 2 and line 4) previously
advanced by one of her classmate (STU14M).

In the corpus, the teacher asked only in few
occasions SPECIFIC QUESTIONS to her under-
graduate students (N= 34; 28%). These questions
were typically asked by the teacher when the argu-
mentative discussion was started and the students
had already advanced their opposite standpoints.
The goal of these questions was, in fact, not to fa-
vour the beginning of a new discussion among stu-
dents but rather the continuation of a pre-existing
discussion.

Similarly to what was observed with regard
to the undergraduate students, the BROAD QUES-
TIONS (N= 65; 40%) were in most cases asked by
the teacher to graduate students to favor the begin-
ning of a new discussion among them. On the oth-
er hand, differently from what was observed for un-
dergraduate students the findings indicate that more
than half of the times the teacher asked SPECIF-
IC QUESTIONS to her graduate students (N= 96;
60%). The following excerpt presents a clear illustra-
tion of the use of this type of question by the teacher.

Excerpt 2

Lesson 6. Min. 32:15. Participants: teacher
(TEACH), student (STU7F; STU14F).
1. *TEACH: we talked about the risk of

drug abuse, drinking, unprotected
sex
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2. *STU7F: it is a risky development
phase

3. *STUl4F: sure, there are many
risk behaviours in this phase
((adolescence))

4. *TEACH:what are the most important
processes that according to
Steinberg and Morris explain the
fact that many risk behaviors tend
to peak in adolescence?

5. *STUT7F: they say that most teens know
plenty about the dangers of risk-
taking behaviors 1like drinking,
smoking, and taking drugs, but they
ignore on purpose what they have
learned

6. *STU1l4F: this is not true, it is
the influence of peers. Steinberg
and Morris said that the presence
of peers increased risk taking by
50% in adolescence

7. *TEACH: why do their presence ((of
peers) increase risk taking in
adolescence?

8. *STUl4F: when they are not around
peers, adolescents are much better
at controlling impulsive or risky
behaviors

[..]

In example 2, the topic of the discussion be-
tween teacher and students is “risk behaviours in
adolescence” In line 3, (in Italic in the excerpt) the
teacher asks a SPECIFIC QUESTION to her stu-
dents related to one of the best-known grand theo-
ries of adolescent development, namely, the theory
of adolescent development and psychological func-
tioning proposed by Laurence Steinberg and Aman-
da S. Morris (Steinberg & Morris, 2001). In this case,
the teacher’s question favours the beginning of an
argumentative discussion initially between two stu-
dents who clearly have to different opinions, STU7F
and STU14E and that will involve also other stu-
dents afterwards. In line 7 the teacher asks a why-

question to her student (STU14F). With this ques-
tion, the teacher is asking her student to advance ar-
guments in support of the assertion she previously
made in line 6. In line 8, the student replies to the
teacher by advancing an argument in support of her
previous assertion. This discussion on the effects of
family relationships on the adolescent development
will continue involving also other students after-
wards.

Discussion

In order to provide a further contribution to
the study of argumentative practices in the learning
contexts, this study set out to investigate the teach-
er’s questions to their students during argumenta-
tive disciplinary discussions in the classroom, i.e.,
task-related argumentative discussions concerning
the discipline taught in the course, with the aim to
compare the types of questions used at undergradu-
ate and graduate levels. The results of this study in-
dicate that at the undergraduate level the teacher
in most cases asks questions that can favor a large
discussion with and among students, and they are
not focused on limited, specific aspects of a theory.
Rather, the teacher’s questions aim to favor a discus-
sion around a more general topic related to the dis-
cipline taught in the course, i.e., Developmental Psy-
chology (BROAD QUESTIONS). On the contrary,
we have seen that at the graduate level the teacher
in most cases asks questions that refer to specific as-
pects of a certain theory (SPECIFIC QUESTIONS).

Among the many reasons than can at differ-
ent degrees explain the differences in the types of
questions used by the teacher at undergraduate and
graduate level, I will focus on one aspect that I think
might contribute to clarify the reasons underly-
ing these results. I refer to the actual knowledge by
students of the discipline taught in the course, i.e.,
Developmental Psychology. Despite undergradu-
ate and graduate students - according to their own
perception - claim to have a similar knowledge in
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Developmental Psychology (graduate students M=
7.25 vs. graduate students M= 6.35), in line with the
results obtained by previous studies (e.g., Kelly &
Takao, 2002; Means & Voss, 1996; Osborne, 2005)
the observations of the topics treated during the les-
sons, of the student-teacher and student to student
interactions suggest that the younger students had
an actual knowledge of the discipline much lower
than younger students, even more than what was
claimed in the answers to the questionnaire. In most
cases, in fact, the arguments used by the undergrad-
uate students referred to a well-known theory, how-
ever avoiding to mention the correct term of the sci-
entific notion they refer to. In the corpus, I observed
that the knowledge in Developmental Psychology of
the graduate students was more detailed compared
to graduate students. For example, in the excerpt 2
we have seen that the graduate students were able to
advance arguments that refer to well-specific aspects
of a scientific theory, i.e., the theory of adolescent
development by Steinberg and Morris, to support
their own standpoints. Moreover, the graduate stu-
dents were also able to engage in argumentative dis-
cussions relating to the different theories that treat
limited aspects of a certain topic discussed during
the lessons.

The creation by teacher of situations in which
it makes sense for students to freely engage with one
another’s ideas is a clear-cut example of how stu-
dents have a chance to learn from disciplinary ar-
gumentative discussions (e.g., important theories,
laws, models, or concepts). How do these results re-
late to actual crucial questions involving learning
and argumentation? From a learning perspective,
the results of this study bring to light the crucial im-
portance of a teachers’ training aimed at making
teachers aware of the role of questions in promoting
effective argumentation among students. The learn-
ing benefit for students resides in being active par-
ticipant in the argumentative process of construc-
tion of new knowledge, and not only listeners (Bak-
er, 2009). The literature has already demonstrated
that discussing about a certain topic is more effec-

tive than only listening it (e.g., Chin & Osborne,
2010; Nussbaum & Sinatra, 2003; Schwarz et al,,
2000; Wiley & Voss, 1999). In agreement with oth-
er scholars (Ford, 2008; Kuhn, 1993; Newton et al,,
1999), if students are not empowered to criticize the
ideas being discussed then they must accept the ide-
as that sound plausible and/or are held by the indi-
vidual with the most clout. From an argumentative
perspective, this study shows how the contextualiza-
tion of argumentation (van Eemeren, 2010, 2011)
is fundamental in the study of school contexts. The
use of argumentation theories and analytical mod-
els cannot consider the context as given: it is need-
ed to focus the investigation on the interactions be-
tween teachers and students in the classroom in or-
der to properly analyse the argumentative dynamics
occurring in the classroom. In particular, the argu-
mentative roles (see van Eemeren & Grootendorst,
2004, pp.59-62), e.g. protagonist/antagonist, played
by the teacher and the students and the interperson-
al and institutional constraints (van Eemeren, 2011)
on the argumentative interactions in the classroom
imposed by the school contexts are two aspects that
certainly still need further detailed investigations.

Even though the present study provides new
insights of the argumentative interactions between
students and teacher in the learning contexts of
higher education, I need to address several limita-
tions. A first limitation involves the presence of a
video camera in the classroom. Although it is pos-
sible that the presence of a video camera may have
influenced student behavior, it is difficult to predict
in which direction. Informal observation, however,
suggested that students in both conditions were very
attentive and were highly engaged as they worked. A
second limitation involves the limited number of re-
cordings that, on the one hand, have favored a more
careful analysis but, on the other hand, did not al-
low certain quantifications such as the correlation
between categories. A larger database would prob-
ably permit more quantitatively reliable data for cer-
tain statistical relationships. Using a natural setting
does not automatically solve the problem of obtain-
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ing optimal data. Nevertheless, the interactions be- investigation of the argumentative dynamics in the
tween students and teacher in the learning contexts classroom within an emic perspective.
of higher education are an invaluable source for the
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Appendix

Transcription conventions
* indicates the speaker’s turn
[...] not-transcribed segment of talking
, continuing intonation

falling intonation

prolonging of sounds

? rising intonation
! exclamatory intonation

Y%pau: pause of 2.5 sec
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ap Autonno bosa

Opcex 3a ICUXOMOTNjy, YHUBEP3UTET Y Y TpeXTy, Xo/maHAM]ja

IIpomoBucCame yuema 1 pa3Boja CTyieHaTa KpO3 apryMeHTOBaHY MHTepaKIjy
- CTyAMja MUTamkba HACTABHMKA Y KOHTEKCTY Y4ema Y OKBMPY BUCOKOT 00pa3oBama

AprymeHTOBaHa JYICKycHja oMoryhaBa CTyfieHTIMA Ia Ce aHTaXYyjy Y KOHCTPYyCalby 3Hama, Jja IoMepe
boKyc ca pyTMHCKOI MeMOpJcama YMIbEHNIIA VM TeOpyja Ha CI0XKEeHY Hay4HY IPaKCy KOjoM KOHCTPYUILIY U
OIpaBJlaBajy 3aXTeBe 3Hama. JHave, 3a pas/IuKy Off apryMeHTOBaHe AMCKycuje Y HeOPMaTHOM OKPY>KemY,
Kao IITO je OKyIUbalbe MOPOJNIie 3a BpeMe 00poKa, apryMeHTOBaHa IUCKYCHja Y KOHTEKCTY yderba ce PeTKO
OflBMja CIIOHTAHO. APIyMEHTOBaHe JMUCKYCUje KOje ce TMYy HayYHUX JUCUIUIMHA Yy YYMOHMIM, TO jecT
IVICKyCHje KOje ce OHOCe Ha 3a/jaTKe Ha Yacy y Be3V ca Hay4HOM JVICHUIUIMHOM Tpeba Jja ce eKCIUIMIIMTHO
IIPOMOBUIITY KPO3 CTpaTeruje y4erma Koje Mofip)KaBajy MHTepakuujy usMeby cTyneHara n mHTepakumjy nsmehy
CTyfieHaTa 1 HacTaBHMKA. CXOHO TOMe, y/Iora HaCTaBHMKA je I7IaBHA y IM/bY TIOACTHUIIaba ydyemha cTyfeHTa
Y apryMeHTOBaHO] AUCKYCHj.

OsBa cTyamja MMa 3a IM/b fla CBOjUM pe3y/lITaTHMa JoIpyuHece nocrtojehoj nurepatypm Koja ce Tude
apryMeHTOBaHe JIVICKyClje Y KOHTEKCTY y4uema y BMCOKOM obpasoBamy. OHa ce mocebHO ycpencpebyje Ha
nyTama Kojy ynyhyjy HacTaBHUIM CBOjUM CTY[IeHTHMA Y TOKY apryMeTOBaHe AUCKYCHUje Y Be3U ca HayYHUM
AUCUMIDIMHAMA Y pa3peny paau ynopebuBama CBMX muTama Koja IIOCTaB/bajy HACTABHMUIM HA OCHOBHUM U
JUIIJIOMCKMM HUBOMMA CTyAiupamba. Kopryc moyaTaka ce cacToju off IIeCHaeCT CHMM/bEHUX YacoBa JIBa Kypca
— jellHOT Ha OCHOBHMM CTYy[UjaMa, a JPYTror Ha OUIUVIOMCKUM CTYAMjaMa, a TUYY ce pa3BOjHe IICUXOJIOTHje.
JIBa xypca cy msabpana mpema cnefiehum xputepujymuma: 1) cnmmyan 6poj cTyfeHara; 2) CIMYaH IOMEH
Hay4yHe AMCUUIUIVHE; 3) 06a Kypca [Ap>KM UCTYM HACTaBHMK HA E€HIVIECKOM je3VKY. AHa/JIMTUYKA IPUCTYII
uieHTNUKAIMjU apTyMeHTOBaHe AVICKycuje je Iparma-AnjajieKTUIKy Maean Mojena KpUTUYKe AUCKYCHje.
OBaj Mozien IpeficTaB/ba UieanHy AedMHNIN]Y apryMeHTaluje Koja ce pasByIa IIpeMa JIOTMYHOM CTaH/ap/y:
apryMeHTOBaHa JMCKyCHja MOYMIbe Kajla TOBOPHMK pasBMja CBOjeé MMIbEIbe, a CIylIajall, CyMiba WIN
AVPEKTHO Hallajia CTaBOBe ToBOpHMKa. CXOHO ToMe, KOHPPOHTAIN]ja, IO KOjoj ce Hec/larame Koje ce Tude
oppebhene Tauke riepuIITa pasBuja y AUCKYP3UBHOj pa3MeHU MM KOjy TOBOPHMK IIPUXBATA, jeCTe HEOIXOaH
YCJIOB Jla Ce pa3BMja apTyMeHTOBaHa JUCKYCHja.

Pesynratu oBe cTyamje yKasyjy Ha UMIEHUILY /1a, HA HUBOY OCHOBHMX CTYAMja, HACTaBHUK y BehymHn
CTy4ajeBa IOCTaB/ba MUTamba Koja JOBOZIE /10 IIMPOKe AMcKycuje Mehy cTymeHTnMa, a Koja Hucy ycpencpebhena
Ha orpaHNyeHe, ITocebHe acmeKkTe Teopuje. IIpe muTama HacTaBHMKA UMajy 3a IWb Ja 3aJpKe AMCKYCHjy OKO
OIIITHjMX NUTamba KOja ce TMIY ofpeheHe HayIHe AUCIUIIINHE, KAO0 IITO je, Ha IpuMep, pa3BojHa IICUXOJIOTHja
(nmnrTama mWMpoKor crekTpa). HampoTns, Ha HUBOY AMIUIOMCKUX CTyAMja, HACTaBHMK y BehmHM cirydajeBa
IIOCTaB/ba MUTamba KOja ce OffHOCe Ha mocebHe acrekTe ofpehene reopmje (cnenudnyna nmurama). [maBHN
pasJIor Koju MOXKe 1a JoIIpyHece 06jalllibaBakby OBMX Pe3y/ITaTa je IPaBo 3Hakbe CTy[AeHaTa y Be3y ca HayYHOM
IVICUMIUIVHOM KOja ce Ipoyd4aBa Ha KYpcCy, TO jecT ca pa3BojHOM IcuxonorujoM. Omnceppanyja Tema Koje ce
06pabyyjy TOkOM 4acoBa, a IIITO ce yoyaBa y MHTEPAKIju, YKasyje Ja Cy Mabu CTyieHT! IMa/Ii Mabe 3Haba O
TEOPMjCKUM AMICIMIUINHAMA Koje Cy ce obpahuBane. Y Behunnm cydajeBa, apryMeHTH Koje KOPUCTe CTYAEHTI
Ha OCHOBHUM CTYy/MjaMa Ce OJHOCe Ha IO3HaTe Teopuje, a n3berapajy fa ymorpebe IpaBu TEPMMH HaydHe
ujeje Ha Kojy ce ogHoce. C ipyre cTpaHe, CTYAEHTH JUIUIOMIM Cy 6mmu y MoryhHOCTM [ #ajy apryMeHTe
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KOjJI Ce OffHOCe Ha ITocebHe acleKTe HayuHe TeopHje, Kao I la ce yK/byde Y apryMeHTOBaHe AJCKycHje Koje ce
OJHOCE Ha pas/uM4uTe TEOPMje KOje Cy MMajie OrpaHMYeHe aclIeKTe TeMa O KOjuMa Ce JUCKYTOBaJIO Y TOKY Yaca.

VI3 nepcrieKTuBe yuema, pe3yaTaTy OBe CTyAMje 6allajy CBeT/I0 Ha HajBaXKHMje aclieKTe IIpogeCHOHaTHOT
ycaBplllaBamba HaCTaBHMKA KoOje VIMaAjy 3a IM/b [ja HACTaBHMUIM Oyly CBECHM yJIOre NMUTalba y IPOMOBNCAEY
edexTuBHe aprymenTanuje Mehy crynenTrma. JJoOpoOUT yuera 3a CTyIeHTe &K y TOMe fia y apTYMEeHTOBAaHOM
Ipoliecy KOHCTPYKIMje HOBOT 3Hama OyAy aKTYBHM YYeCHNIY, a He caMo cryinaonn. HactaBHuim kpenpajy
CHUTYyallMje Koje MOACTUYY CTYeHTe Jla ce YIIyCTe Y apTyMeHTOBaHy paclipaBy, U1 TO IIpeficTaB/ba IpUMep KaKo
CTYIEHTU MOTY Jia y4e 3 apryMEeHTOBaHNX AMUCKYCHja ofpeheHnx HayyHMX AUCHVIUIMHA (Ha IpYMep, BaKHe
Teopuje, 3aKOHY, MOJIe/IM VI KOHIIeNTH). VI3 mepcriekTBe apryMeHTOBaHe IUCKYCHje, OBa CTY/Mja TIoKasyje
KaKO KOHTEKCTYa/IM3alija apryMeHTa IpefiCTaB/ba OCHOBY 3a CTYAMjy Y IIKOJICKOM KOHTEKCTY. YIoTpeba
apryMeHTallMiOHe Teopyje M aHAIMTUYKMX MOJielia He MOXKe J1a y3Me y 003Mp JjaTy KOHTEKCT: IIOTPebHO je
la ce yCpelcpeny Ha MHTepakiujy u3Mey HacTaBHMKA M CTYHEHTA y YYMOHUIM pajy HOApoOHe aHanm3e
apryMeHTallOHe IMHAMUKE KOja ce OfBMja Y YYMOHMNIIN.

Kmyune peuu: AprymeHTanmja, BMCOKO 0OpasoBaibe, KBaIUTAaTMBHA UCTPAXNBaMa, MHTEPaKLuja
u3Mehy HacTaBHUKA U CTYJeHATa, IUTamba HACTABHUKA.
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Abstract: It has been well established by educational research that social interactions play a role in
learning and development. In this paper, we draw on recent advances in a sociocultural perspective in psychol-
ogy that have showed the dialogical dimension of learning, and allowed to consider social interactions as a
matrix for its development rather than a variable merely “influencing” psychological processes.

In educational contexts, argumentative interaction is often considered as a potential means to learn.
However, in some cases, the results of argumentative activities do not reach the learning gains expected by the
teachers: the students engage in an irenic confrontation trying “to win”, or face difficulties in elaborating coun-
ter-arguments and contents which allow an effective epistemic exploration of the topic under discussion. One
of the main difficulties for the interlocutors seems “to agree to disagree” and to develop the topic with relevant
information. This paper, drawing on a sociocultural perspective on argumentation, has two main objectives: the
first is to explain the theoretical outlines of a pedagogical design implemented in a university course in social
psychology. This design was conceived in order to lead the students intending to explore a complex question to
enter into an epistemic discussion. The second aim is to present and discuss the results of the analysis of the
argumentative discussions developed by the students. Did they agree to disagree? How did they manage disa-
greements? Did their disagreements lead them to an epistemic exploration? The data are made up of 11 chat
sessions in which 35 students participated in small groups of 3 or 4. The analysis focuses firstly on the structure
of the sessions and secondly on the argumentative moves. The results show that the students co-construct a so-
cial frame in which the disagreements can be expressed and the “deep” exploration of the topic can be developed
in a cooperative framework. This finding is discussed by examining the role of the general meaning of such a
setting in an academic context.
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Introduction

In the context of education, research high-
lighting the central role of social interactions - and
in particular argumentation - in development and
learning has induced concrete pedagogical practic-
es. For example, in the new curriculum for primary
school in the French-speaking part of Switzerland,
the wording “debate” appears many times in the text.
It is associated with three main meanings: debate is
considered as an object of teaching and learning in
itself (as in French lessons when the students are fa-
miliarized with argumentative skills, for instance),
as a means that allows developing new knowledge
and a scientific posture (as in mathematics, sciences
and social sciences), but also as a means promoting
collaboration among students in order to contrib-
ute to “respectful social relationships” (http://www.
plandetudes.ch/). Social interactions, group discus-
sions and debates have became relatively familiar
practices in classrooms. However, today, some criti-
cisms emerge: the actual benefit of group work in
terms of learning is more difficult to observe than
anticipated and the difficulty of assessing learning
gains is tackled. Some researchers in sociology even
claim that teaching practices based on debate and
group discussions can paradoxically promote social
inequalities for the most vulnerable students (Bon-
néry, 2015).

Taking a sociocultural perspective on argu-
mentation, some authors shed light on the cultural
and communicational dimension of argumentation
that cannot be reduced to a system of formal proce-
dures but is situated in a relational and institution-
al setting (Muller Mirza, Perret-Clermont, Tartas &
Iannaccone, 2008). Argumentation is framed by the
activity in which individuals are involved and the
way they provide a meaning to this activity. Moreo-
ver, from a conversational perspective, the interloc-
utors in an argumentative discussion seem to face a
double difficulty that Traverso (2001) calls a “contra-
dictory pressure”: the “pressure of the relationship’,
that generally in a conversation leads to a preference

for agreement and the avoidance of disagreement,
and the “pressure of the content’, i.e. to remain con-
sistent and develop the topic under discussion.

In this paper, we will present and discuss a
pedagogical design which intended to lead the par-
ticipants to “agree to disagree” and to explore a com-
plex question in an epistemic way. This question was
taken from a debate in social psychology related to
the experience of Jane Elliott about discrimination
(this experience, aiming at letting the students expe-
rience discrimination, has been criticized for ethi-
cal reasons). The pedagogical design we will exam-
ine aimed at developing knowledge about discrimi-
nation and its psychosocial processes by means of a
“role-play” in which the students played the role of
psychologists who were asked to help social workers
facing racial violence among their own students. In
the first section of the paper we will refer to studies
on social interactions adopting a sociocultural and
dialogical perspective that claim that social interac-
tions cannot be seen as a simple variables that “influ-
ence” learning processes. In the second section, we
will develop the idea that argumentation is a cultur-
al activity with its own cognitive but also relation-
al, affective and communicative specificities. In the
third section, we will present the theoretical outlines
of the pedagogical design implemented in a univer-
sity course in social psychology. After a presentation
of the methodological tools we used to analyze our
data, made up of 11 chat sessions in which 35 stu-
dents participated in small groups of 3 or 4, we will
discuss the results of the analysis of the argumenta-
tive discussions developed by the students. Did they
agree to disagree? How did they manage the disa-
greements? Did their disagreements lead them to
an epistemic exploration? The analysis focuses first-
ly on the structure of the sessions and secondly on
the argumentative moves. By examining a specific
design and explaining its theoretical background,
we hope to contribute to the reflection both on the
complexity of interactional processes in knowledge
construction and on the conditions of its dynamics.
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A Sociocultural and Dialogical Perspective on
Interactions and Learning

In the field of research on social interactions,
we could distinguish two main strands of studies:
one focusing on social interactions as factors of cog-
nitive change, and another considering social rela-
tionships as an integral part of human development,
in which language is a central cultural artifact for
cognitive and social development (Baucal, Arcidiac-
ono, & Budevac, 2011). In this paper, we adopt the
second strand, which we shall call a “sociocultural
and dialogical” perspective on social interactions,
that considers the interaction as the unit of analysis
in which learning is elaborated within complex dy-
namics, entailing the active participation of the in-
dividuals in meaning-making processes, and postu-
lating a central role for the heuristic negotiation of
disagreements.

Some scholars who studied the role of social
interactions for cognitive development, and in par-
ticular socio-cognitive conflicts, in the late 70s and
in the 80s (Doise, Mugny, & Perret-Clermont, 1975;
Perret-Clermont, 1980), later on shed light on the
interpretative processes pertaining to the dynam-
ic of the interaction. Adopting a sociocultural ap-
proach, in continuity with authors such as Vygot-
sky, Mead or Bakhtin, these researchers focused
on the dialogical relations of cognitive, relational,
affective and institutional dimensions of learning
(Grossen, 2009; Muller Mirza & Perret-Clermont,
2009; Muller Mirza, 2014; Perret-Clermont & Nico-
let, 2001; Pramling & Siljo, 2014; Schubauer-Leoni,
Perret-Clermont, & Grossen, 1992; Tartas, Baucal,
& Perret-Clermont, 2010). In this perspective, social
interaction is seen not only as part of human life but
also as the engine which drives an individual’s psy-
chological development (Psaltis, Gillepsie, & Perret-
Clermont, 2015). Their research then showed that
the relational dimension is not an external variable
but the locus in which the interlocutors are engaged
in meaning-making processes. The participants re-
fer to symbolic and material elements pertaining to

the micro-context of the situation and also to past
experiences and future situations in which they im-
agine being involved (Bruner, 1990; Grossen, 2009).
For the purpose of this paper, let us focus on some
main ideas drawn from this theoretical perspective.

If interactions are at the core of psychological
development, a “factorial” definition of their role is
not sufficient to understand the dynamics of think-
ing. In contrast, a dialogical definition of interac-
tion leads to focusing no longer on the individual,
but on the relationship between ego and alter (con-
ceived as individuals but also as different facets of
the self) (Grossen, 2014; Markova, 2007; Wertsch,
1991). Some studies show for example that the re-
sponses of a child in a test situation are the results of
processes of communication between an adult and a
child in which both are engaged in an interpretative
work aiming at defining the meaning(s) of the situ-
ation and the task (Grossen, 2009). The object of in-
quiry for researchers is not (only) the product of the
interaction but the dialogical processes developing
during the interaction, with a particular interest in
the perspective of the actors and the way they confer
meanings on the situation.

Another lesson provided by some of these
studies is the idea that tensions, hiatus and conflicts
are part of any interaction. Social interactions en-
tail agreements and disagreements (Matusov, 1996),
and disagreement is neither nuisance nor obstacle,
but on the contrary an essential ingredient of the
dialogue. Studies in the field of the socio-cognitive
conflict in social psychology of development showed
that the confrontation of perspectives, and especial-
ly its resolution on a higher plane, can lead children
to look for new information, explanation and coor-
dination of the points of view even before the formal
operation stage, under certain conditions (Perret-
Clermont, 1980). However, the positive effect of a
socio-cognitive conflict on development seems con-
ditioned by the mode of regulation of the conflict:
the “epistemic conflict regulation” mode, focusing
on the correctness or validity of knowledge, seems
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more beneficial than a “relational conflict regula-
tion” mode, centered on the relative statuses of the
partners (Butera, Darnon, & Mugny, 2011). Open-
ing the scope of a factorial analysis of socio-cogni-
tive conflicts, some researchers pointed out the fact
that the situation of socio-cognitive conflict is itself
a social situation in which contextual, institutional
and identity dimensions are embedded (Baucal, Ar-
cidiacono, & Budjevac, 2013; Grossen, 2009; Muller
Mirza, Baucal, Perret-Clermont, & Marro, 2003;
Psaltis & Duveen, 2007; Tartas et al., 2010). The way
the subjects carry out the task and give responses to
their interlocutors is the result of psychosocial pro-
cesses. This research leads today to studies that focus
on the dialogical relationships or tensions that arise
between different voices: those pertaining to the
here-and-now of discourse as well as those pertain-
ing to the there-and-then of discourse which echoes
the voices of absent third parties (Grossen & Salazar
Orvig, 2011; Zittoun & Grossen, 2013).

In this perspective, language plays an im-
portant role. It is the means for providing informa-
tion to the other but also and mainly, in Vygotski-
an words, where intermental processes are trans-
formed into intramental processes (Littleton & Mer-
cer, 2013; Mercer, 2000; Vygotsky, 1988). Language
however is not the only semiotic psychological tool.
Objects and, in the context of school, books, manu-
als, black and white boards, software, etc., are parts
of the symbolic and material systems of mediation
that play an important role in teaching and learning
(Cole, 1999; Moro & Muller Mirza, 2014; Sgrensen,
2009).

These considerations lead educational schol-
ars to suggest that argumentation, as a social, cogni-
tive and dialogical activity, which develops in social
interaction characterized by a disagreement, when
there is a “discursive confrontation during which
antagonistic responses are provided to a ‘question™
(Plantin, 19964, p. 11, my translation), might facili-
tate learning, thinking or, more broadly, the explo-
ration of an object of knowledge. Researchers have

showed that argumentation in educational contexts
can lead to the construction of new knowledge, fos-
ter the elaboration of agency by the learner and help
students to enter into a scientific culture (Baker,
2004; Muller Mirza & Buty, 2015).

Argumentation as a Cultural Activity

Pedagogical activities that aim at teaching and
learning topics by means of debate and argumenta-
tion might lead, however, to interactional dynamics
that were not anticipated by the teachers: in some
cases, the students may engage in an irenic confron-
tation trying “to win” at all cost; in other cases they
face difficulties in elaborating counter-arguments
and contents to allow an effective epistemic explo-
ration of the topic under discussion. Here again a
factorial or linear perspective on argumentation in
learning is not sufficient.

Many hypotheses have been developed in or-
der to understand the challenges of argumentation
in learning (Andriessen & Schwarz, 2009). Argu-
mentation involves various epistemic and relational
abilities: taking a stance towards a content (which
is situated in a broader debate), providing reasons
(referring not only to the personal goal but also to
shared knowledge), using linguistic tools, managing
arguments pro and contra, etc. Conversationalists
and developmental psychologists suggest other pos-
sibilities as well. They help us understand that ar-
gumentation is a cultural practice that is situated in
specific contexts and governed by implicit rules, and
a cognitive activity that a child develops. Voss and
Van Dyke (2001) observe that young children have
personal experience in conflict situations very ear-
ly in life. Even though they are unable to verbalize
the nature of argument structures, they engage ac-
tively in argumentative discussions, using justifica-
tion and negotiation strategies. However, the knowl-
edge and the experience they have of a specific top-
ic will differ and this knowledge can explain some
difficulties faced by young children in responding
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to researchers who, in trying to evaluate their “ar-
gumentative skills”, ask them to develop arguments
and counter-arguments about complex topics such
as capital punishment or why people should return
to prison: “Whether or not a person is able to per-
form reasonably in an argumentative situation de-
pends on context, which includes the argument’s
contents” (Voss & Van Dyke, 2001, p. 103). Other
scholars who study conversation in everyday con-
texts stress the contextual and identity dimensions
of argumentation. Along this line Pontecorvo, Arci-
diacono and their colleagues analyze argumentation
in family contexts and during family dinners in par-
ticular. They show how the context of production, as
a secure and familiar setting for exploration, plays
an important role in socialization of children (Arci-
diacono, 2009). By arguing with significant others,
in personally meaningful situations, children learn
not only how to argue, how to use language to com-
municate and think, but also social rules (how to be-
have, how to ask and respond to whom, what are
the accepted codes, etc.), and finally what it means
to be and become members of a group (Pontecor-
vo, Fasulo, & Sterponi, 2001; Stein & Albro, 2001).
If argumentative sequences can be observed in fam-
ily contexts or in other conversational genres such
as political debates, it seems however that situations
in which the participants discuss critically (van Ee-
meren & Grootendorst, 2004), develop a “question”
(Plantin, 1996b), elaborate the disagreement, ex-
plore different positions in a heuristic way, are rela-
tively rare. This operation indeed, in everyday con-
versation, is submitted to what Traverso (1999), a
sociolinguist, calls a “contradictory pressure” be-
tween, on the one hand, the “pressure of the rela-
tionship” and, on the other, the “pressure of the con-
tent”. Let us develop this idea further.

Conversational analysts have shown that one
of the best attested patterns is the preference for
agreement in the second turn of an adjacency pair.
It means that when a person makes an assertion or
performs another conversational action, a response
that is to be taken as agreeing will typically be im-

mediate, while a response to be taken as disagree-
ing will be prefaced or delayed (Myers, 2004; Sacks,
1987). Pomerantz (1984) sheds light on the tenden-
cy to systematically minimize the disagreement by
means of modalisators or of a particular organiza-
tion of the turns to speak characterized by hesita-
tion, pauses or partial agreement. This is related to
the notion of figuration or face management de-
veloped by Goffman (1974) and others (Brown &
Levinson, 1987). When a divergence is expressed,
interlocutors try to preserve their face by minimal-
izing the threat.

However, participants in a dialogue not only
engage in this “face work” but also have to deal with
another pressure: that of being “consistent’, i.e. to
develop and contribute to the content of the discus-
sion. These two pressures function as a double con-
straint for the participants who have to both show
their consistency and manage the face work.

Argumentation is therefore “embodied” in
actual communicative practices, oriented towards
certain goals, towards other participants (be they
present or physically absent in the situation), and to-
wards specific topics. Argumentation cannot there-
fore be reduced to a system of formal procedures
(Nonnon, 2015; Santos & Leitdo Santos, 1999). It is
framed by the activity in which individuals are in-
volved, the rules of the conversation, their role ex-
pectations, and their definition(s) of the situa-
tion. Conceiving argumentation in this perspective
means a methodological shift of focus: the unit of
analysis is no longer the structure of the discourse,
nor the individuals (their competences and skills,
their cognitive level of development, etc.), but the
“activity” of argumentation involving meaning-
making processes.

Argumentation to Learn: the Ingredients
for “Argumentative Designs”

The “argumentative” practices used in class-
rooms aiming at learning a specific topic (for instance
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in mathematics) are often oriented towards argumen-
tative skills (giving reasons, supporting evidence, etc.)
in situations in which all the participants are already
convinced or expect to be convinced, and conform to
what is expected of them following a classical didac-
tical contract (Schwarz & Baker, 2015). However, ar-
gumentative activities rarely lead to a “co-construc-
tion of meaning’”. In order to overcome this difficulty,
some scholars have made heuristic suggestions. Let
us here examine the studies of Neil Mercer and his
colleagues in particular.

Drawing from the Vygotskian statement of
the interdependency of social interaction, language
and development, they observe that in teaching and
learning settings, the most productive discursive
patterns are those in which the disagreement is not
only made explicit but also explored in a joint activ-
ity (Littleton & Mercer, 2012, 2013; Mercer & We-
gerif, 1999; Rojas-Drummond, 2009). This type of
discourse is called “exploratory talk” and is defined
in the following terms: “Exploratory talk is that in
which partners engage critically but constructively
with each other’s ideas. Statements and suggestions
are offered for joint consideration. These may be
challenged and counter-challenged, but challenges
are justified and alternative hypotheses are offered.
Partners all actively participate and opinions are
sought and considered before decisions are jointly
made” (Mercer, 2004, p. 146). It means that explor-
atory talks are characterized by the fact that agree-
ment is postponed, disagreements are expressed and
justified, the validity of the statement is an object of
discussion, any disagreement is introduced in a co-
operative frame and therefore submitted to a nego-
tiation procedure (Mercer, 2000). These authors also
insist on the fact that this type of talk should be the
result of teaching and reflexive activity on the func-
tioning of communication with students. Teachers
therefore play an important role by presenting, ex-
plaining and discussing the conversational rules -
the “ground rules” - that will support exploratory
talk. In this perspective, the heuristic and collabora-
tive exploration of the disagreement appears central.

Studying Argumentative Design in Practice

These theoretical notions can be used as a
basis for the design of argumentative settings. This
is the idea that I would like to develop now by dis-
cussing a concrete example (Muller Mirza, 2015). At
the University of Lausanne I give a lecture in socio-
cultural psychology on thinking and learning with
Master students in psychology. The lecture is taught
during a semester (14 lessons of 1 hour and a half
a week). Two main topics are developed: the first
on dialogue and argumentation in diverse everyday
contexts, and in particular in school, and the second
on intergroup relationships with a focus on social
categorization and discrimination. In order to get
an opportunity to practice argumentation in learn-
ing and to explore a complex topic, the students are
invited to attend different activities as part of the
course validation process. The main goal is to tackle
the topic of social discrimination and its psychoso-
cial processes by means of a “role-play” in which the
students play the role of psychologists who are asked
to help social workers facing racial violence among
their own students. The social workers are deemed
to be interested in getting information about dis-
crimination and racism from the scientific literature
in social psychology, and some advice about activi-
ties which could help them to reduce the violence
among their students. They also ask the “experts”
whether Jane Elliott’s experiment could be useful for
this purpose. This experiment, well known in social
psychology, is called “blue eyes-brown eyes”, and
was designed by a teacher, Jane Elliott: one morn-
ing, the class of third graders are told by their teach-
er that blue-eyed people are smarter and better than
brown-eyed people, and the next day, she reverses
the exercise, promoting brown eyes as better than
blue eyes®. Jane Elliott conceived this exercise and
tested it with her pupils just the day after Martin Lu-
ther King Jr was assassinated in 1968. This exercise

2 Frontline “A Class Divided” (1985)
<http ://www.pbs.org/wgbh/pages/frontline/video/flv/generic.
html 2s=frol02s42cq66&continuous=1>.
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has been at the core of a debate in literature: Jane
Elliott and others were convinced by the power of
the emotional experience of taking alternatively the
role of the discriminator and the discriminated in
order to reduce the risk of discrimination in society;
other researchers, on the contrary, mainly on ethical
grounds, expressed their reluctance to make chil-
dren feel such strong emotions.

In this perspective, the master students are
invited to participate in three main tasks:

1) To prepare for a meeting in which they are
supposed to speak as “experts” of psychosocial pro-
cesses in intergroup relationships. The students in
small groups of 3-4 participants have to read papers
and books about categorization and discrimination
in social psychology, and to organize the discussion;

2) To discuss argumentatively about Jane El-
liott’s experiment. In order to sustain the discus-
sion among the students, the role-play is organ-
ized around discursive roles: one participant has to
take the role of “pro” and another the role of “con-
tra” the idea of using Jane Elliott’s exercise in this
context. A third participant takes the role of the dis-
cussion moderator. This discussion is mediated by a
chat program that allows to record the interaction in
writing and therefore to come back to it if necessary;

3) To draw up a collective report at the end
of the discussion, in which they describe the psy-
chosocial processes at stake in intergroup commu-
nication and “respond” to the social workers about
the contributions and limits of Jane Elliott’s experi-
ence. They conclude, individually, with a general re-
flection about what they learned from this exercise,
from their student’s perspective.

The design of this exercise integrated some el-
ements learned from the theory about argumenta-
tion in educational settings: in order to facilitate the
heuristic elaboration of disagreement and sustain
the development of exploratory talk, the role-play
was meant to lead students to express and examine
different perspectives about the “question”; the con-
ceptual preparation with the help of scientific litera-

ture was meant to provide them with contents they
could refer to during the argumentative setting in
order to develop and elaborate the question more
deeply; the chat was meant to mediate the discus-
sion in order to allow them the reflexive stance pro-
vided by writing, and facilitate the face work.

Method

Participants

The corpus is made up of 11 chat sessions
written by the 35 students attending the course.
Each session (that lasted 90 minutes on average)
was mediated by a chat tool integrated into a Moo-
dle platform. During the sessions, each participant
worked with his or her computer. They had to log
in and their name appeared on a window shared by
all the students: everybody could then write and see
the text of the others in a synchronous way. Each in-
tervention - a “turn-taking” -was automatically as-
sociated with the name of the interlocutor and the
time. The 11 texts total 29,927 words; i.e. an average
of 2,720 words and 90 turn-takings per group.

Let us recall that each group was made up of
three or four participants: one played the role of a
“Proponent” (in favor of Jane Elliott’s exercise), an-
other of an “Opponent” (contra Elliot’s exercise) and
a third of a Mediator (the moderator of the chat dis-
cussion). In some groups, a fourth student took the
role of a second moderator or of a social worker who
participated in the discussion. The instruction for
each group was the following: They had to organize
a work session among them as “psychologists” in or-
der to both reflect on and mobilize knowledge about
a complex topic, and to respond to social workers
facing problems of racial violence.

Data Analysis

The analysis of these data has been carried
out in two main steps:
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1) In order to have a better view of the struc-
ture of each session, each of these has been divided
into discursive sequences. Chat discussions were ob-
served as structured around three main sequences:
an “opening phase”, a “phase of development”, and
a “concluding phase”. This step aimed at identifying
how the students organized their discussion but also
at examining how the “question” was thematized;

2) The second step aimed at examining one of
the main elements of an exploratory talk which in-
terested us particularly, i.e. whether and how disa-
greements were expressed and how they were nego-
tiated in the interactional moves. In this perspective,
the analysis has been done by means of a schema
elaborated on the basis of the suggestions made by
Traverso (1999) and Leitdo (2001), aiming at ana-
lyzing the “negotiation of the disagreement” in ar-
gumentation (see also Muller Mirza, Tartas, et al.
2007). The schema is made of three main elements:

- Al (argument 1): A proposition and its
justification, made by the Proponent
(for ex.: “Speaking for myself, I
believe that shedding light on
the factors of discrimination
will allow to develop tolerance
and open-mindedness®” [Pour
ma part je suis d’avis que la
mise en évidence des facteurs
qui sont a 1’origine de la
discrimination va permettre
de développer la tolérance et
1l’ouverture aux autres].

- CAl (counter-argument 1): Disagreement
on Al or on one element of Al (for ex.
“The method used by J. Elliott
(..) would be considered as a
very violent and radical one

3 The extracts are translated from French to English. The orig-
inal text in French appears in square brackets without any or-
thographical modification. The names of the students are pseu-
donyms. Before the activity, the students were told that it was
part of the validation of the course and that the teacher would
read their text. After validation, they were asked if they agreed
that their texts could be used in the framework of a research
project.

by the authors of the website
Mrax.be” [La méthode employée
par J. Elliott serait (..) jugée
trés violente et radicale comme
le rapportent les auteurs du
site web Mrax.be)).

- R (response): Agreement on Al, on
CAl, disagreement on Al, on CAl,
or alternative (for ex.: “to work on
prejudice and/or stereotypes
actually seems a very relevant
idea to me. However, they
must be handled carefully”
[Travailler sur les préjugés
et/ou les stéréotypes me semble
effectivement étre une idée
pertinente. Cependant, il faut
les traiter avec prudence”).

For this analysis, it was important to take the
content of the discussion into account. I then ex-
amined the “dimensions of the debate” to which
the participants referred when justifying or attack-
ing the argument of the other. The main dimensions
identified are the following:

1) The scientific validity of Jane Elliott’s ex-
ercise

2) The ethical dimension of the exercise

3) The emotional pressure felt by the partici-
pants

4) The characteristics of the population at
stake

5) The feasibility of the exercise

6) The issue of intimate experiencing of rac-
ism and discrimination.

Results and Interpretation

The structure of the sessions

Analysis shows that all 11 chat discussions are
organized around three discursive sequences of var-
ious lengths: an opening phase, a phase of develop-
ment and a phase of conclusion.
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Opening phase

The analysis of the opening phase shows
that it includes different discursive actions through
which the participants negotiate and co-construct
three main issues together: 1) a relational issue (the
participants recall and state the reasons underlying
their work and the role each of them should play);
2) the general context of the “question” they have to
discuss; 3) the terms of the “question” itself. Let us
discuss some examples extracted from the chat dis-
cussions.

1) The relational issue

Here are two examples. Mary and Melanie,
who play the role of moderators in their respective
group, open the meeting.

Extract 1

Mary Hello, thank you for being here.
Before starting the discussion,
I would like to recall our objec-
tive and the request which has
brought us together today

Bonjour, je vous remercie d’étre
présentes ici. Avant de commenc-
er notre discussion, je souhait-
erai faire un petit récapitu-
latif de notre objectif et de la
demande qui nous réunis ici

Extract 2

Mel We received a request to help
them with this situation. The
social workers also wish to get
an account of the state of the
art on this topic. This is what
we are meeting to discuss.

Une demande nous a été adressée
de leur part, afin de leur venir
en aide dans cette situation.
Les éducateurs du foyer désirent
également avoir un compte-rendu
de 1’état des connaissances dis-
ponibles a ce sujet. Ainsi, nous
nous sommes réunies fin d’en dis-

cuter (DAA3).

What do Mary and Mel “do” in these extracts?
They settle what is expected from their meeting: to
help the social workers to solve a problem, to pro-
vide them with an account of the scientific knowl-
edge on the topic. In making this reminder they de-
fine the purpose and role underlying their meeting.
They also define their own discursive identity and
attribute specific roles and functions to the others.

2) The context of the “question”

In this opening phase, the participants, some-
times in a joint activity, provide information about
the context of the problem they have to discuss, as
one can see in the following example.

Extract 3

1. Ann The demand originates from
a shelter for teenagers from 15-17
yo with host family difficulties

La demande émane d’un foyer ac-
cueil pour adolescents entre 15-17
ans avec des difficultés familiales
d’acceuil

2. Rose The persons, all male,
spend the whole week in the shelter
and come back home at the week-end

Les 1individu, tous masculins, pas-—
sent leur semaine au foyer et rent-
rent chez eux les week-ends

They eat all together and share
collective activities

Ils mangent ensemble et ont des
activités communes

On several occasions the social
workers have observed a psy-
chological and physical bully-
ing between two groups of young
people, made up respectively of
people from North Africa, and of
a majority of Caucasian people.

A plusieurs reprises, les éduca-
teurs ont constaté un harcélemet
psychique et physique entre deux
groupes de jeunes, constitués
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d’une part de personnes d’origine
maghrébine pour les uns et ma-
joritarement d’individus cauca-
siens pour le second groupe

In this extract 3, Ann (who plays the role of
the Opponent) but mainly Rose, the Mediator of the
discussion, together explain the context of the re-
quest: where does the request come from and what
is the specific problem faced by the social workers.

3) The formulation of the problem itself

The participants accomplish another discur-
sive task in this opening phase: to provide further
information related to the problem they, as experts,
will have to discuss. In the next example, Estella puts
the “question” into words and uses the formulation
“whether... or” typical of the introduction of a con-
troversial topic.

Extract 4

Estella The social workers were in-
terested in the study con-
ducted by Jane Elliott and
in other designs as well.
They would 1like to know
whether or not it is pos-
sible and relevant to per-
form an experiment in the
framework of their insti-
tution, or to receive sug-
gestions about other meth-
ods to be implemented

Les éducateurs s’étant in-
téressés a 1’étude menée
par Jane Elliott ainsi
qu’a d’autres dispositifs,
souhaiteraient savoir s’il
possible voire pertinent
de mener une expérience au
sein de leur institution
ou recevoir des proposi-
tions de méthodes a met-
tre place

These examples show that the participants

spend some time before entering into the discussion
itself in order to “frame” the situation. They seem to

construct and provide elements allowing them to re-
spond to the question of “What is it that’s going on
there?” that people ask generally when engaging in a
new situation (Goftman, 1974). They select specific
elements that will contribute to how they interpret
the task to be performed. This process of framing, as
we can see here, is the result of the participants’ col-
lective activity. Interestingly, what is explained and
defined relates not only to the content of the “prob-
lem” (bullying and discrimination between groups
of young people in a shelter) but also to the nature of
their own relationships in the role-play. By the nu-
merous uses of the pronoun “we”, contrasted with
the “they” associated with the social workers, and by
formulations such as “this is why we are all here to-
day”, the relationship is settled and defined around
the idea of collaboration.

Phase of development

The second phase is the longer. It is made up
of numerous arguments, counter-arguments, ref-
utations, explanations, examples, quotations from
texts, etc. which develop the “question” about the le-
gitimacy of Jane Elliott’s exercise as a possible solu-
tion to the problem of the social workers. In the sec-
tion “Argumentative moves’, we shall come back to
the analysis of the dynamics evolving in this phase.

Concluding phase

From session to session, the concluding phase
can be very short (one turn-taking) or longer. Gen-
erally we can observe the same two dimensions that
were thematized in the opening phase: a focus on
the content (the participants, in general the Mod-
erator, synthesized the main points of the discus-
sion) and a focus on the relationship (the partici-
pants thank each other and say goodbye).

Here is an example illustrating the way one
participant takes time to recall systematically (“first-
ly”, “secondly”..) and argumentatively (“it has its
benefits but...”) the main ideas developed by the

group during the session.
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Extract 5
Marilyn Unfortunately, it is time
to conclude the meeting. I
would 1like to draw up a
summary of the main points
we tackled in order to
transmit them to the so-
cial workers. Firstly, the
fact that J. Elliott’s ex-
perience does not seem
without risk. This design
has its benefits (..) but it
does not seem adapted to
the context of the shel-
ter and could provoke more
differentiation and vio-
lence (..). Secondly the
design suggested by Aron-
son...

Malheureusement il est
temps d’achever la séance.
J’aimerai donc résumer les
éléments importants  que
nous avons abordés afin de
pouvolir les transmettre aux
éducateurs. Premiéerement
le fait que 1’expérience
de J. Elliott ne semble pas
sans risque. Ce dispositif
a des avantages (vécu de
la discrimination, diminu-
tion des stéréotypes) mais
elle ne semble pas adap-
tée au contexte du foyer
et pourrait créer plus de
différence et de violence
(...). Deuxiemement le dis-
positif proposé par Aron-
son...

Extract 6 shows a typical example of an ex-
plicit focus on the relationship. The words used by
the three participants in an articulated way indicate
a definition in positive terms of the way they worked
together (rich discussion; valuable cooperation: rep-
etition of mutual thanks, with pleasure...).

Extract 6

1. Jess: Yes, indeed, we’ll talk
about this point during
our next meeting. As we
are coming to the end of
this rich discussion for
today, I thank you for
your valuable cooperation

Tout & fait, nous en par-
lerons lors d’une prochaine
séance. Pour aujourd’hui,
nous arrivons au terme de
cette riche discussion et
je vous remercie pour vO-
tre précieuse collabora-
tion

2. Emy: Thank you

merci a vous!

3. John: It was a pleasure

Ce fut un plaisir

4. Paula: With pleasure, see you

c’était avec plaisir, a
bientot
This closing phase appears then as a sequence
in which the participants synthesize what has been
said during the discussion (suggestion of scenarios
for example) but also, in term of faces, as a sequence
in which the participants “repair” a possible threat
to the relationship due to an argumentative phase
entailing agreements and disagreements.

This first analysis of the structure of the ses-
sions sheds light on the way the sequence of elabo-
ration of the “question” - the phase of development
— is actually framed by the participants: it is jointly
prepared in the introduction on the double dimen-
sion of the content and the relationship. The open-
ing phase aims at defining the situation in terms of
the content that will be the subject of the discussion,
but also in terms of how to reach the objective to-
gether: the focus in general is put on an idea of col-
laboration rather than of confrontation. The session
is also concluded on these two dimensions by focus-
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ing on a synthesis of the content of the discussion
and compensation of the possible negative effects of
the argumentative phase.

The phase of development will probably make
visible the intricacy of this double dimension. Let us
analyze the argumentative moves in this: How are
disagreements - if any — made explicit and negotiat-
ed? Do we observe some features of what Neil Mer-
cer and his colleagues call an exploratory talk?

Argumentative moves

The chat sessions of the student groups show
a relatively vivid discussion on the topic of Jane El-
liot’s exercise and its legitimacy. This discussion is
characterized by arguments in favor and counter-ar-
guments formulated by the Proponents and the Op-
ponents, referring to the different main dimensions
of the debate in terms of contents: the scientific va-
lidity of Jane Elliott’s exercise, its ethical dimension,
the emotional pressure it means for the children, the
characteristics of the population at stake (age, gen-
der, etc.), the feasibility of the exercise (time avail-
able, skills of the teachers, etc.) and the importance
of experiencing racism and discrimination in order
to avoid their negative impact. This general obser-
vation firstly means that the participants did not use
the conversational pattern of preference for agree-
ment in the second turn. Rather they expressed their
disagreements. These disagreements were not only
expressed but justified, the students offering rea-
sons of their own to back up statements or propos-
als, through exchanges chained into coherent lines
of enquiry rather than left stranded and disconnect-
ed (Mercer, 2004).

At this point, three observations can be made.

Firstly, the “chains of lines of enquiry” are
made up of several encapsulated sets of Argument-
Counter-Argument and Response (A-CA-R): one
pattern of A-CA-R generally opens a new pattern of
A-CA-R.

Let us discuss an example. During a chat ses-
sion, Viviana (the Proponent) claims that Elliott’s
exercise could be a relevant method to be used by
the social workers as it has been tested by research-
ers. She refers to Stewart, Laduke, Bracht, Sweet and
Gamarel’s study (2003) that showed that the distress
of the children was balanced by the fact that the par-
ticipants were pleased with the experiment and by
changes in attitude towards cultural diversity. Sebas-
tian (the Opponent) counter-argues to Viviana by
saying that Elliott’s exercise is too emotionally load-
ed, and suggests the use of other activities. Viviana
continues and concedes that the students are under
pressure, but states (it is precisely the argumentative
strategy she uses in her statement) that Stewart’s re-
sults show that Elliott’s exercise is efficient.

Extract 7

If we take Stewart’s ex-
periment seriously, stu-
dents report pressure and
distress during the expe-
rience, but finally they
mostly express satisfac-
tion about their partici-

Viviana

pation
Si on s’appuie sur
1’expérience de Stew-

art, les étudiants rap-
portent une grande pres-
sion et de la détresse du-
rant 1’expérience, mais au
final, la plupart sont con-
tents d’avoir participé].
Viviana therefore opposes a counter-argu-
ment to Sebastian’s counter-argument: the fact that
not only the students themselves “express satisfac-
tion”, but also that Elliott’s experiment has been sci-
entifically tested (unlike the activities suggested by
Sebastian).

An interesting discussion on the notion of

“validity” then develops between Sebastian and Viv-
iana.
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Extract 8*

1l Viviana: (..) Elliott’s experi-
ence has an advantage:
it has been tested and
validated by research-
ers

2 Sebastian: Yes of course. However,
these authors do not
come out of the blue
and have “tested” their
own activities if not
objectively, at least
live. They interpreted
positive responses from
the teenagers. Validi-
ty does not guarantee
everything in the human
sciences

I am not sure I under-

stand how validity does

not guarantee every-
thing in the human sci-
ences?

4 Sebastian: Numbers can be made to
say anything. I do not
mean to put into ques-
tion Stewart’s exper-
iment, but one cannot
legitimize everything
through science! We are
talking about teenag-
ers and human beings ;
I +think that it is
clearly more important
to take their feelings
into account and to
place emphasis on posi-
tive experiences. With
this “pedagogical kit”,
various activities are
related to prejudice
and stereotypes. Once
again, I think that it
is a safe alternative,
even though it is not
scientifically proven.

3 Viviana:

4 The original text in French can be found in Appendix 1

5 Viviana: Coming back to wvalid-
ity, I perfectly agree
that numbers are not the
only way to get to the
truth. However, I re-
main convinced that the
fact that Elliott’s ex-
periment and its long-
term effects have been
experimentally vali-
dated seem to indicate
its efficiency.

Thank you for these ar-
guments. In my under-
standing, it does seem
to me that you do not
agree on a crucial
point. In Elliott’s ex-
periment, insight is
gained by experiencing
discrimination in one’s
own flesh.. ?!

6 Paolo:

In the first turn-taking of this extract, Vivi-
ana claims (A) that Elliott’s experiment is relevant,
as it has been tested scientifically. She refers to Stew-
art’s paper that she quoted earlier. Defending the
cons position, Sebastian’s rebuttal (CA) focuses on
the notion of “scientific validity” suggested in Vivi-
anas argument. In this perspective, in turn-takings
2 and 4, he makes two points: firstly, he claims that
researchers are engaged in an interpretative activi-
ty (“they interpreted...”) and that they could miss
some important information (“they interpreted pos-
itive responses...”) — meaning that they have could
miss “negative responses”. He grounds his claim by
saying that the researchers in their study were ana-
lyzing the design they had themselves set up (“these
authors do not come out of the blue... and have test-
ed their own activities”). This point can then ques-
tion the “scientific” validity of the work quoted by
Viviana in order to ground her position. Secondly
he suggests that the meaning of “validity” itself can-
not be limited to a single frame, that of science in
general, but should be related to the context of its
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production: in this case, as he said, “human scienc-
es” In so doing, he seems implicitly to oppose two
worlds. On one side a world of “human beings” and
“feelings”, and on the other, a world of numbers - the
world of science. Sebastian insists on the fact that
in their specific situation, “it is more important to
take feelings into account” [implying “than num-
bers”], therefore eliminating the argument of scien-
tific validity used by Viviana. However, Viviana, in
5, concedes on a point (there is no universal validity
of numbers), but it does not mean that the Stewart’s
study does not show a crucial point in Viviana’ eyes:
the long-term efficiency of the experiment. With
Paolo’s utterance (in 5), another chain of discussion
opens on the issue of the subjective experience.

The second observation is that these chains of
A-CA-R are often made possible by the help of the
participant who acts as the moderator. The moder-
ator takes several discursive actions that permit to
elaborate the question more deeply and go beyond
the initial disagreement, which could otherwise
mean the end of the discussion. The moderator syn-
thesizes the arguments made earlier and points one
element of disagreement in particular. He also, as
in the next extract, re-opens the debate when a first
agreement appears between the Proponent and the
Opponent.

Extract 7

Paolo It seems then that you both agree
on the relevance of this experi-
ment. But does it not, in a par-
adoxical way, have negative ef-
fects on the children?

I1 semble donc que tous les deux
vous étes d’accord sur la per-
tinence de cet expérience, mais
est-ce que cela ne pourralt pas
provoquer, de facon paradoxale,
des effets négatives sur les en-
fants].

He or she can ask a question of clarification.

Extract 8

Nic OK.. “skeptical”.. but how does the
difference in age matter?

D”accord...”sceptique”...mais
quelle différence 174ge peut-elle
faire?

Extract 9

Jane Your discourse is clear but how
do you intend implementing this in
practice?

Tes propos sont clairs, mais com-
ment penses-tu mettre cela en
place concretement?

Interestingly, in taking such actions s/he al-
lows avoiding an “agreement on the disagreement”
which could also mean the end of the question’s ex-
ploration.

However, we can also observe that the partici-
pants, Opponents and Proponents, sometimes play
the role generally devoted to the Mediator, by ar-
ticulating, verifying their understanding with ques-
tions such as “Do we agree?”, expressing explicitly
when they agree or disagree (“I agree with you, but
on that point.., or “I understand your point..., or
“you said that but other experiences show that...”).
They therefore make the disagreement explicit in a
way that does not disqualify the interlocutors but
highlights the importance of “thinking together”.

It happened several times that an agreement
on a disagreement opened the door for the elabora-
tion of an alternative, like in a sequence (extract 12)
in which the Opponent and the Proponent agree on
the fact that Jane Elliott’s exercise is not feasible in
the context of a shelter, for ethical and organization-
al reasons, and together explore the idea of using El-
liott’s video and other exercises.

Extract 10

1. Jenny Yes, you are right. Espe-
cially as the personali-
ty of the teacher plays a
central role. I think that
not anyone could play this
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role and have such an im-
pact. Let us look then for
another design to be set
up...

Ouili, vous avez raison. Sur-—
tout que la personnalité
de 1’enseignante joue un
réle déterminant. Je pense
que n’importe qui ne pour-
rait pas jouer ce rdle et
avoir un tel impact. Donc
cherchons plutét un au-
tre dispositif a mettre en
place...

OK. I have an idea! We could
suggest an outreach ses-
sion by watching the vid-
eo of Jane Elliott’'s ex-
periment. In doing so, it
would allow a first aware-
ness..

2. Kim

OK. J’ai wune 1idée! Nous
pourrions proposer une Sé-
ance de sensibilisation
en visionnant la vidéo de
1’expérience de Jane EIl1-
liott. De ce fait, cela
permettrait une premiéere
prise de conscience...

3. Jenny Yes, but it would also be a
good idea to suggest other
outreach workshops in or-
der to keep this awareness
vivid

Ouil, mais a ce moment la il
serait bien aussi de pro-
poser d’autres ateliers de
sensibilisation pour main-
tenir cette prise de con-

science

The third observation is related to the role
of concession. In all the 11 chat sessions written by
the students, we can observe an important occur-
rence of the form “yes, but”, generally prefacing the

expression of disagreement. The word “but” appears
in the fourth position of the most used words (of
3 letters and more) in the 11 texts. A deeper anal-
ysis of 5 chat sessions (377 turns of speaking and
15’995 words) shows that “but” and “however” (in
French: mais, néanmoins, toutefois) appear together
83 times (that represents 0.51% of the weighted per-
centage, calculated with Nvivo10) when introducing
a counter-suggestion or a concession. In general, the
“yes, but” is used by the Opponent (37%) but also
the Proponent (33%) and the Moderator (20%) or
by other participants (10%).

The word “but” has numerous functions in dis-
course. Generally it is meant to avoid a direct con-
frontation. However, in the chat sessions, other func-
tions can be mentioned such as the introduction of a
counter-argumentation or of a doubt that allows the
participants to come back to a specific element of the
discussion. Sometimes, the concession is integrated
in the argument itself (as seen in extract 7), making
counter-argumentation more difficult.

If we observe that out of the 11 groups’ chat
sessions, 7 conclude by not suggesting the use of
Jane Elliott’s exercise and 4 suggest using Jane Elli-
ott’s exercise — or only its video and subject to spe-
cific training, a debriefing and/or coordination with
other exercises - we can make the hypothesis that
the “yes, but” has major argumentative force.

Conclusion

They are many ways to consider the role of
social interactions in development and learning. If
we agree to simplify the epistemological and meth-
odological diversity of research in this field, we
could distinguish two main strands of studies: one
strand focusing on the social interactions as factors
of cognitive change, and another considering social
relationships as an integral part of human develop-
ment, in which language is a central cultural artifact
for cognitive and social development. In this paper
we adopted this “sociocultural and dialogical” per-
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spective on social interactions that considers that
the unit of analysis is the interaction as a whole, in
which learning is elaborated within complex dy-
namics entailing the active participation of the indi-
viduals in meaning-making processes. In an educa-
tional context, a dialogical approach to social inter-
actions entails two main assumptions among others:
firstly, the idea that teaching and learning through
social interactions can generate unexpected results,
like producing irenic behaviors or passivity by the
students, and secondly, the idea that disagreements
and tensions are not only part of any interaction but
can also be ingredients in knowledge construction.

With this (paradoxical) point of departure, in
this paper, I presented a pedagogical design in which
the participants were invited to discuss a complex
topic in social psychology in an argumentative way.
The results of the analysis of the discussions, written
by master students in psychology during chat ses-
sions, show that the double constraint attested in lit-
erature, related to the preference for agreement and
the pressure to be consistent, appears less strong than
in everyday conversations: the students not only ex-
press their disagreements but also explore them in a
cooperative framework by submitting them to a ne-
gotiation procedure, using argumentative strategies
and knowledge contents. The general pattern of the
discussions could then be put in parallel with explor-
atory talks, as defined by Mercer. The other interest-
ing point is that the students seem involved in an im-
portant discursive and collaborative work at two lev-
els: at the level of the content (concepts, studies in so-
cial psychology and experiments are called upon in
order to back up or refute an argument) and at the
level of the relationship (strategies of face manage-
ment — prefacing, repair, modalisators... — definition
of the respective roles, verification of a mutual agree-
ment, etc. are important part of the discussion).

These promising findings may be explained
(and put into perspective, tempered also) by vari-
ous features. The sequencialized design that provides
time to read and search for information about the

topic under discussion before entering the argumen-
tative phase; the format of role-play of the setting that
permits a certain distance and freedom to express
oneself; the mediation by the chat software that, de-
spite some technical issues, may open space for a re-
flexive posture. We also have to take into consider-
ation the institutional frame of the experiment: the
participants are students (between 25-30 years on av-
erage) and not children, quite familiar with academic
writing. The fact that the exercise is part of an assess-
ment could also explain the relative richness of the
productions. Another point is that this activity could
be associated with a professional setting for the par-
ticipants who are engaged in training in psychology:
they had to take on the role of experts in psychology,
in a situation which could look close to a profession-
al context of their future position. A student wrote in
her personal account, at the end of the exercise:

With the chat exercise and the
drawing up of the report we faced
in vivo situations that, in my
opinion, brought us close to
‘field reality’ (..). The problems
we faced (the different languag-
es, use of the software, phys-
ical distance and collaborative
writing) are realities that one
can meet in parasocial profes-
sions. The setting was not so ar-
tificial after all.

L’exercice du babillard et de la
retranscription du rapport nous
ont confrontés a des situations in
vivo qui s’approchent a mon sens
de la ‘réalité du terrain’ trop
souvent occultée (..). Les soucis
que nous avons eu (différence de
langue, utilisation de la plate-
forme informatique, éloignement
et rédaction en collaboration)
sont des réalités que chacun peut
rencontrer dans 1’exercice d’une
profession parasociale. La situa-

160



Can we Learn through Disagreements? A Sociocultural Perspective on Argumentative Interactions ...

tion artificielle ne 1’était en fin
de compte pas tant que ¢a.

Further analyses are needed in order to better
understand the complex articulation between so-
cial interactions and learning. Of course the refer-
ence to (sometimes complacent) discourses of the
participants is not enough to evaluate learning ben-
efits of a pedagogical setting. Methodological tools
should therefore be developed at different levels and
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Appendix

Extract 7 (original text in French)

1 Viviana:

2 Sebastian:

3 Viviana:

4 Sebastian:

5 Viviana:

6 Paolo:

(..) L’avantage de 1l’expérience d’Elliott, c’est qu’elle a été tes-

tée et valider par des chercheurs
Oui bien-sir. Néanmoins, ces auteurs ne sortent pas de nulle part

et ont “testé”, si ce n’est pas objectivement au moins en direct,
leurs activités. Ils y ont vu des réponses favorables des adoles-

cents. La validité n’est pas garante de tout en sciences humaines.
Je ne suis pas slUre de bien comprendre en quoi la validité n’est

pas garante de tout en sciences humaine?
On fait dire n’importe quoi aux chiffres. Je ne veut pas remettre

en doute 1l’expérience de Stewart, mais on ne peut pas tout légi-
timer par la science!! On parle d’adolescents et d’étres humains,
je pense qu’il est clairement plus important de prendre en compte
leurs ressentis et de se focaliser sur des expériences positives.
Par ce kit, plusieurs activités sont relatives aux préjugés et aux
stéréotypes. Je pense toujours que c’est une bonne alternative,

méme si elle n’a pas été prouvée scientifiquement
Pour rebondir sur la validité, je concoit parfaitement que les

chiffres ne sont pas seuls porteurs de vérité. Néanmoins, je reste
persuadée que le fait que l’expérience d’Elliott et ses effets a
long terme ont été validés expérimentalement semble néanmoins in-

diquer que cette expérience est efficace. (..)
Merci pour ces arguments. En tout cas i1l me semble de comprendre

que vous n’étes pas d’accord sur un point crucial de 1l’expérience
d’Elliott. En effet, dans son expérience, le fait de vivre sur
la propre peau l’expérience de discrimination est la source de
“17insight”. Il s’agit d’une souffrance et d’une anxiété construc-
tives. Dans cette logique, il semblerait que les activités propo-
sées par Marc s’arrétent peut-étre a un niveau trop superficiel.
Est-ce que vous pouvez developper cet argument?
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ap Haranu Munep Mupsa

Yuusepsuret y Jlosanu, llIBajnapcka

Moskemo i a y94nmMo Kpo3 Hecrnmaramwe? COMOKYITYpHO Bubemwe
apryMeHTAaTHMBHUX MHTEPAKIja Y MEIarolIKOM OKPY>KelYy Y BUCOKOM 00pa3oBamby

ToxoM mcTpaxkmBama y 06pa3oBaiy jacHO je YOUeHO Jja COLMjalHa MHTepaKIUja Urpa BeoMa OUTHY
yJIOTy IpPWINKOM y4Yema 1 pasBoja. Y OBOM pajy ce 0aBMMO CKOPALIBVM HAIPETKOM COLMOKYITYpHe
IepCIeKTYBe Y IICHXOJIOTHj! KOja je II0Kasasa [Yja/IoIKy JUMEeH31jy y4ema 1 oMoryhmia fa ce yame y 063mp
collMja/iHa MHTEPAaKLMja Kao MaTpULA 3a Pa3Boj, a He IICUXOJIOIIKN IIPOLeC KOju je IIPOMEH/bUB U KOjI jeiBa
uma ,ytunaja“ (Baucal, Arcidiacono & Budevac, 2011; Grossen, 2009; Psaltis, Gillepsie, & Perret-Clermont,
2015).

Y 06pa30oBHOM KOHTEKCTY, apI'yMeHTAaTVBHA MIHTEPAKIIMja Ce y31Ma Kao IIOTEHI[MjaTHO CPeICTBO yuema.
Maypia y HeKMM ciIydajeBUMa pe3y/ITaTy apryMEeHTAaTMBHUX aKTMBHOCTY He IIOCTIDKY LM/beBe yderma Koje
OYeKYjy HaCTaBHMUI: YYSHUI ce KOHPPOHTUPAjy U IOKYIIaBajy Aa ,lobeme” 1im jja ce cyode ca Temkohama
IPWIVKOM pa3BMjarba KOHTpaapryMeHTa ¥ Cafip>kaja Koju JOIylITa epeKTHO eNMCTEeMOIONIKO UCTPaKIBambe
TeMe y OKBUPY AMCKycCHje. JefHa Ofi IIaBHMX IOTemKoha carOBOpHMKA je ,Clarame ca HeclarameM U
pasBMjame TeMe ca peleBaHTHMM MHoOpMalujamMa. Y3umajyhm y o063up COLMOKYITYPHY NEPCIeKTUBY Y
Be3) Ca apryMEHTAaljoM, HeKM ayTOpy Cy OalyIM CBETIO Ha KYITYPHY ¥ KOMYHUKAIMOHY AVIMEH3Wjy
apryMeHTanje, Koja He MOXKe Jla ce CBefie Ha cucTeM GpopMaIHMX Ipolefypa, Beh je cMelmTeHa y peanyoHo
Y MTHCTUTYIIVOHATTHO OKpyXemwe (Muller Mirza, Perret-Clermont, Tartas & Iannaccone, 2008). AprymenTarnyja
je YOKBMpeHa aKTMBHOCTMMA Y KOje Cy YK/by4eHM IOjefMHIM J HauMH Ha Koju oHM o6e3bebyjy campikaj
Hekoj akTuBHOCTH. IlITaBuIIe, 13 IepcreKTBe KOHBep3allje, CATOBOPHUIIM Y apTyMEHTaTUBHOj AVCKYCUjU
ce, M3I7Iefja, CyouaBajy ca AyIIMM Temkohama koje Tpasepco (Traverso, 2001) HasuBa ,KOHTPafIMKTOPHUM
IPUTUCKOM : ,,IPUTUCKOM OJHOCA“, apryMeHTalllja, YOIIIITe Y pasroBOpy, BOAM 10 CIarama 1 usberaBama
Hecyarama 1 ,,IIPUTUCKA CafipyKaja‘, TO jeCT OCTaje KOH3UCTEHTHA, I pa3Buja ce TeMa y TOKY AMCKycuje.

Y oBOM papny mpefcTaB/baMo U JUCKYTYjeMO O MearOIIKOM IIPOjeKTY KOjU je MMao 3a Wb Jja HABOIY
Y4YeCHIMKe JIa ,,Ce CIXY VN He CTIaAXY 1 Jla UCTPake KOMIUIEKCHA IUTama Ha eMMCTeMOJIOIIKY HaulH, TOKOM
Kypca ncuxonoruje Ha dpaxynrery. OBo nuTame je y3eTo u3 gebaTe u3 colyjanHe MCUXONOTMje M OFHOCH Ce Ha
uckyctso Ileju Ennor y Be3n ca guckpumuHaiujom (0Bo MCKYCTBO, KOje je OMOTYhIIO CTy/ileHTHMa Jja ICKYyce
AVMCKPUMUHALIN}Y, KPUTUKOBAHO je M3 eTUYKMX pasora). L{np megaromkor npojekra 610 je pasBujame 3Hamba
Y CBECTM O JVICKPUMMHALV)Y U HeHOM IICHXOCOLMjaTHOM IIPOLeCY Y3 MOMON CpecTBa ,urpa 1o ymorama‘, y
K0jOj Cy CTYI€HTU UT'PAJIM y/IOTe IICUXO0JIOTa, KOjU CY 3aMOJbe€HM Jja IIOMAXKy COLMjaTHUM PAJHUIIIMA CYyOUYEeHUM
ca pacHUM HacubeM Meby cTyseHTMMa. Y pBOM fiey paja 6aBMMO ce CTyAMjaMa COLMjaTHe MHTepaKIuje
KOja IpUXBaTa COLMOKYITYPHY UM AMja/IOLIKy MEPCIEeKTUBY Koja TBPAY Ha COLMjaTHe MHTEPaKIuje He MOTY
Ia ce BUJie Kao jefHOCTaBHe Bapujabie Koje ,MMajy yTUIaja“ Ha IpoleC yuewa. Y JPyroM fAery pasBujaMo
uzejy fa je apryMeHTauuja KyJATYypHAa aKTMBHOCT Ca KOTHUTUMBHUM M PeTalMOHUM, aQeKTUBHUM M1
KOMYHMKATVBHUM ocobeHOcTMA. Y TpeheMm Jieny mpencTaB/baMo TeopMjcKe OKBMpE TIefJaTONIKOT MPOjeKTa
KOjU je MMIUIEMEHTHPAH Y YHUBEP3UTETCKU KyPC COLMjaTHe IICUXO/IOTHje.

ITocme mpeseHTanuje METOMOMOUIKUX CPEICTaBa KOja CMO KOPUCTUIN 33 aHAJM3y HAIIMX ITOJATaKa,
caulibeHy Off jelaHaecT cecija y KOjuMa je y4eCTBOBAJIO TPUJeCeT IeT CTYAeHaTa, pacrnopeheHux y rpyme
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II0 TpOje WIM YEeTBOPO, MMUCKYTOBaaM CMO O pe3yITaTuMa aHajau3e apryMeHTOBaHEe OUCKYyCuje KOjy cy
pasBuwm cryfeHTun. [la mn ce oHm cmaxy uam He cnaxy? Kako mogHoce Hecnmarame? Jla 1 uX Hecnarame
BOJIM Y €NMCTEMOJIONIKO MCTpaKuBame? AHamm3a ce ycpencpelyje mpe cBera Ha CTPYKTypy cecrja, a OHJa
Ha apryMeHTOBaHEe IOTe3€, METOMONOIKMAM CPeJCTBOM, Kao LITO je OHO Koje ¢y passuau Hum Mepcep n
Kortere (uctpaxupauku pasroBop) u Cenma Jlentao (Selma Leitao 2000). Pesynraru mokasyjy fga cTyfeHTH
KOKOHCTPYMIIY COIMja/THM OKBMP Yy KOjeM Hec/arame MOXKe Jia ce M3pasy U ,AyOOKO™ MICTpaKMBarmbe TeMe
MoXe Jia ce pasBuje. OBaj Ha/las ce aHa/MM3Mpa UCIIMTUBAbEM yJIOTe OIIITEr 3HaYaja Kao IITO jeé OKPYXKeme y
aKaJIeMCKOM KOHTEKCTY.

Victintyjyhm cienudunyan gusaju n objaurmaajyhu Teopujcko mopexso, Hagamo ce ja hemo gonpuxern
0Jlpa3y ¥ KOMIUIEKCHOCTY TIPOLieca MHTepaKLyje M KOHCTPYKLUj! YCIIOBA IbeHe JMHAMMKe. BaXHOCT pa3Boja
apryMeHTOBAHMX BENITHHA Of CTPaHe CTY/ieHaTa, Koje ce offHoce Ha ofipeheno nmpodecrnonamHo noke, Takohe
ce HaIJIalllaBa.

Kmyune peuu: CONVOKYITYpHY IPUCTYI, yuere, apryMeHTal[yja, Hec/larame, JU3ajH.
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Abstract: The purpose of this study was to find out how are the quality of student-teacher interac-
tion and teachers’ practices related with school achievement during the primary education. A sample of 366
students attending 4" and 7" grades from Belgrade primary schools participated in the study. We developed
a questionnaire measuring seven dimensions of student-teacher attachment (Proximity seeking, Separation
protest, Particularity, Safe haven, Secure base, Open communication, and Closeness), and six dimensions of
teacher practices (Strict, Leadership, Instructional support, Helping/friendly, Conflict, and Dissatisfaction). The
parallel versions of questionnaire, for class teacher in 4" grade, and Math teacher in 7" grade were developed.
Based on exploratory factor analysis these dimensions were reduced on fewer number of factors. As educational
outcomes, we measured students attitude towards school and learning and school marks. Factors Attachment
to teacher, Instructional support, Positive emotional relationship with students, students” Positive attitudes
towards school and learning and school marks were taken for structural equation modeling, for each grade
separately. Results show that Attachment to teacher affects students Attitudes towards school and learning in
both grades and school marks just in 4" grade. In 4" grade, quality of Instructional support and teachers’ Posi-
tive relationship with students have effect on students’ Attachment and directly, on school marks and students’
Attitudes towards school and learning, respectively. In 7" grade, quality of teachers’ Instructional support has
effect on Math marks, while teachers’ Positive emotional relation with students affects students’ Attachment and
Math marks. Results are discussed in the light of the attachment to teacher and the quality of student-teacher
socio-emotional interaction as factors that foster teaching and learning.

Key words: attachment to teacher, instructional support, school achievement.

Developmental theory and researches pro-
vide strong support for the idea that it is the daily
interactions that children have with adults and peers
that drive learning and development (Bronfenbren-

1 Kkkrstic@f.bg.ac.rs

ner & Morris, 1998). Typically, educational research-
es are focused on the cognitive aspects of learning
and student-teacher interaction. Increasing num-
ber of studies has indicated that children’s well-be-
ing in the school and the emotional quality of teach-
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er-student interactions are fundamental for school
adjustment, learning and achievements (Baker et
al., 2003; Catalano et al., 2004; Pekrun, 2005; Sakiz
et al., 2012; Wubbels & Brekelmans, 2005). In this
research we study the importance of teacher-child
emotional relationship from perspective of the at-
tachment theory.

In spite of different conceptualization, there
is a growing convergence in the literature about the
importance of emotional and relational constructs
such as children’s sense of relatedness (Connell,
1990), belongingness (Goodenow, 1993a), school
bonding (Catalano et al., 2004), emotional and in-
structional support (Hamre et al., 2013), education-
al emotions (Pekrun, 2000; 2005), positive teacher—
child relationship (Howes & Hamilton, 1992; Pianta,
1999) or student-teacher attachment (Bergin & Ber-
gin, 2009) as contributors to school success. Positive
teacher-child relationships provide children with
the emotional security necessary to engage fully in
learning activities and scaffold the development of
key social, behavioral, and self-regulatory compe-
tencies needed in the school environment (Pianta,
1999). Despite its importance, there is little research
examining the nature or significance of teacher-stu-
dent relationships during the elementary school pe-
riod (Baker, 2006).

In this paper we analyze effects of teacher-
students socio-emotional interaction from the per-
spective of Attachment theory. First, we briefly re-
view the concept of attachment. Then we analyze
the relationship between attachment to parents and
school achievements. Finally, we discuss a student-
teacher attachment relationship. In the methodol-
ogy, we describe in details present study. Then we
present results and discuss their implications for ed-
ucational practice and research.

Attachment

Many studies of teacher—child relationship
quality have their roots in attachment theory. At-
tachment is a system of behaviors aimed at estab-
lishing and maintaining closeness and contact with
an adult figure who is sensible and responsive to the
child needs (Bowlby, 1958). Attachment theorists
posit that when significant adults provide emotional
support and a predictable, consistent, and safe en-
vironment, children become more self-reliant and
are able to take risks as they explore and learn be-
cause they know that an adult will be there to help
them (Bowlby, 1969). Studies have shown that se-
curely attached children have better early cognitive
development because of activation and maintenance
of exploration, curiosity and early learning through
new experience (Thompson, 2008; Weinfield et al.,
2008). When children feel safe and comfortable,
complementary exploratory systems, which encour-
age them to explore, are activated. Attachment fig-
ure will serve as “secure base” from which a child
can explore the environment. On the other hand,
when children are anxious, distressed or frightened,
their attachment systems are activated enforcing
them to seek for nearness and closeness with their
attachment figures (O’Connor & McCartney, 2007).

All children will establish attachment rela-
tionships with an adult who take care of them, but
the quality of attachment varies, depending on the
quality of adult-child interaction. According to at-
tachment theorists, four attachment types can be
identified: secure, insecure/avoidant, insecure/re-
sistant and insecure/disorganized or controlling
(Main & Cassidy, 1988; Moss & St-Laurent, 2001).

Attachment relationship influences school
adjustment and achievement in two ways: through
attachment to parents and through attachment to
teachers.
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Attachment to parents
and school success

Large body of studies has shown that secure
attachment to parents is linked to cognitive skills
and school success (e.g., Van IJzendoorn, Dijkstra,
& Bus, 1995; De Ruiter & Van IJzendoorn, 1993).
Securely attached children at age 7 achieved high-
er school grades than insecure children through-
out primary and secondary school, after control-
ling for IQ and prior grades (Jacobsen, Edelstein,
& Hofmann, 1994; Jacobsen & Hofmann, 1997). In
another study, it has been found that securely at-
tached children have higher math performance at
age 16 than their insecure peers (Teo et al., 1996).
Researches indicate that secure children have more
advanced cognitive skills, including ability, intelli-
gence, memory, and reasoning than insecure chil-
dren (Spieker, et al., 2003; Van IJzendoorn, Sagi, &
Lambermon, 1992) and higher scores on communi-
cation, cognitive engagement, and mastery motiva-
tion (Moss & St-Laurent, 2001).

In recents studies attachment patterns have
been found to predict developmental quotient
(Spieker, et al., 2003) and IQ, especially verbal IQ
(van IJjzendoorn & Van Vliet-Visser, 1988; Stieve-
nart et al., 2011; O’Connor & McCartney, 2007) and
academic achievement (Jacobsen & Hofmann, 1997;
Moss & St-Laurent, 2001).

In sum, attachment studies suggest that se-
cure children tend to have higher verbal ability,
math ability, reading comprehension, and overall
academic achievement, and exhibit more curiosity
than insecurely attached children (Granot & May-
seless 2001; Pianta & Harbers, 1996; Weinfield et
al.,1999). In high school, insecure students, com-
pared to secure students, were more poorly pre-
pared for exams, did not concentrate as well, feared
failure, sought less help from teachers, and gave less
priority to studies (Larose et al., 2005).

Based on empirical findings, attachment the-

orists have developed hypotheses to explain associa-
tions between attachment and cognitive skills. Spe-

cifically, they assume that secure children engage
in more exploration, demonstrate better test-tak-
ing skills, receive higher quality maternal instruc-
tion and have more supportive social relationships
than insecure children (Van IJzendoorn et al., 1995;
O’Connor & McCartney, 2007).

Student-teacher attachment relationship

Attachment has two functions relevant to
classrooms: attachment provides feelings of securi-
ty, so that children can explore freely; and attach-
ment forms the basis for socializing children (Ber-
gin & Bergin, 2009). It might be argued that chil-
dren may use their teacher as a “secure base” for
exploring and learning (Bretherton, 1985), for the
same sort of emotional security that characterizes
the sensitive and responsive parenting (Goosen &
Van Ijzendoorn, 1990; Howes, Phillipsen, & Peisner-
Feinberg, 2000). Similar to parent-child relation-
ships, teacher-child relationships appear to serve a
regulatory function with regard to children’s social
and emotional development (Greenberg, Speltz, &
Deklyen, 1993; Pianta, 1999; Murray & Greenberg,
2000) and therefore have the potential to exert a
positive or negative influence on children’s ability to
succeed in school.

On the other hand, while they are attach-
ment-like, not all teacher-student relationships
should be characterized as attachment, because they
have some, but not all, of the characteristics and ful-
fill some of the functions of an attachment relation-
ship (Bergin & Bergin, 2009).

Several authors have used concepts from lit-
erature on parent-child attachment to define quali-
ties or dimensions of the teacher-child relationship:
i.e., secure, avoidant, resistant/ambivalent (Howes
& Hamilton, 1993); optimal, deprived, disengaged,
confused, and average (Lynch & Cicchetti, 1992);
and alternatively, closeness, dependency, and con-
flict/anger (Pianta, Steinberg, & Rollins, 1995).

Decades of study have shown that the qual-
ity of student-teacher relationships , especially en-
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couraging and positive interactions, can have an im-
pact on children’s learning, social competences and
school adaptation (Howes, Hamilton, & Matheson,
1994; Howes & Matheson, 1992; Pianta, Steinberg,
& Rollins, 1995; Egeland & Hiester, 1995; Howes &
Smith, 1995; Howes, et al., 1990).

Positive teacher-student relationships acts as
protective factors for children’s social and academ-
ic development (Baker, 2006; Pianta et al., 1997;
Valiente, et al., 2008) and can be as important as a
high quality educational program (Pianta & LaParo,
2003). Positive or “secure” teacher-student relation-
ships are those perceived by teachers to be high in
closeness and low in conflict and dependency. They
are marked by respect and caring, with children
seeing their teachers as sources of security (Pian-
ta, 1999; Rudasill & Rimm-Kaufman, 2009). Teach-
er-student relationship quality predicted academ-
ic indicators of school success during the primary
school. Researchers found out that girls experienced
more closeness and less conflict with their teachers
than did boys; and that closeness decrease during
the later years of primary school (Baker, 2006).

In elementary school, distinction is made be-
tween secure and dependent teacher-student rela-
tionships. A secure teacher-student relationship
is “characterized by trust, feeling in tune with the
student, and perceptions that the student feels safe
with the teacher, the student would seek help, and
the teacher could console the student” (Pianta &
Nimetz 1991, p. 384). A dependent relationship (or
resistant, Howes & Ritchie, 1999) is characterized by
teacher perceptions that the student is “constantly
seeking help or reassurance and reacting negative-
ly to separation from the teacher” (Pianta & Nimetz
1991, p. 385).

Evidence suggests that students with warm
and sensitive teacher tend to have greater growth in
math and reading ability (Pianta et al. 2008), higher
scores on achievement tests, more positive attitudes
toward school and more engagement in the class-
room (Birch & Ladd, 1997; Hamre & Pianta, 2001).

In contrast, children who have conflicted relation-
ships with teachers tend to like school less, experi-
ence less self-direction, and show lower levels of co-
operation in classroom activities. In sum, empirical
studies suggest that secure teacher-student relation-
ships predict greater knowledge, higher test scores,
greater academic motivation, than insecure teach-
er-student relationships (Bergin & Bergin, 2009).

The antecedents of secure teacher-student re-
lationships are very similar to antecedents of secure
parent—child attachment. Students are more likely to
develop secure relationships when teachers are in-
volved with, sensitive toward, have frequent posi-
tive interactions with children (Howes & Hamilton
1992a), hold high expectations for students (Davis,
2003), and support students autonomy during class-
room assignments (Gurland & Grolnick, 2003).

Another also important concept in classroom
environment research is school bonding or belong-
ingness (Goodenow, 1993b; Sakiz et al., 2012). This
concept refers to a sense of belonging at school and
commitment to academic goals promoted in the
school (Bergin & Bergin, 2009; Catalano et al., 2004).
Students’ sense of belonging involves close relation-
ships with peers and teachers, a commitment to suc-
ceed in school, participation in extracurricular ac-
tivities. School bonding is similar to attachment in
the way that it makes children feel secure and val-
ued, allowing them to take intellectual and social
challenges and explore new ideas. Empirical studies
suggest that school bonding is linked to higher aca-
demic achievements (Hawkins et al., 2001; March-
ant et al., 2001; Battin-Pearson et al., 2000), less de-
linquent behaviors (O’Donnell et al., 1995; Simons-
Morton et al.,, 1999), less participation in school
bullying or violence (Cunningham, 2007) and rare
dropout (Hawkins et al., 2001). School bonding and
positive attitudes towards school and learning, can
also be seen as an important educational outcome,
beside cognitive outcomes like knowledge, skills
and competencies, especially from a life long learn-
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ing perspective (Gutman & Schoon, 2013; Rychen &
Salganik, 2003).

Study rational and aims

In research on emotions in education, what
prevail are researches addressing single emotions
(like test anxiety) (e.g., Zeidner, 1988), or emo-
tions of teacher or emotions of students, and their
function and impact on cognitive processes, teach-
ing and learning (e.g., Ashby, Isen, & Turken, 1999).
More relational approaches are lacking: approach-
es that will consider emotional relationship between
teacher and students as an aspect of psychosocial
environment for teaching and learning.

On the other hand, numerous researches are
focused on the dynamics of student-teacher instruc-
tional/pedagogical interactions and how students
learn through that interaction. A new direction in
contemporary educational studies are qualitative re-
searches focused on the process of student-teacher
interaction and specific acts of students and teach-
ers in that interaction. What these researches lack
is perspective on more general emotional relation-
ship between students and teacher. This emotional
relationship is relatively stable and enduring factor
affecting not only the dynamics of student-teacher
relationship and interaction, but also the process of
teaching and learning.

The main purpose of this study was to find
out how emotional quality of interaction, specifical-
ly teacher-student attachment, and characteristics
of teachers’ practices are related with two important
educational outcomes during the primary educa-
tion: school achievements and students’ positive re-
lationship towards school and learning.

Method

This study was focused on students’ interac-
tion with and attachment to teachers at the end of
IV and VII grade of a primary school. In the Ser-

bian educational system, during the first four years
in primary school, children have one class teacher
and from V to VIII grade they have different subject
teachers. Taking into consideration that Math is one
of the key subject in the curriculum, and that previ-
ous studies shown that Math class provoke more stu-
dents’ anxiety (Radisi¢ & Baucal, 2012; Videnovi¢ &
Radisi¢, 2011) this study was focused on students’
interaction with class teacher in IV grade and with
Math teacher in VII grade.

Sample

The questionnaire was administered to a
sample of 366 students from five Belgrade primary
schools.

Table 1. Number of students according to gender and
grade

Grade
Gender 4 7 Total
Female 95 91 186
Male 92 88 180
Total 187 179 366
Instrument

There are several instruments assessing dif-
ferent aspects of teacher-student social-emotional
relationship and interaction in the classroom. Based
on the literature review, for the purpose of this re-
search, we developed a self-reporting questionnaire
designed to assess students’ perception of teacher
behavior in the classroom and of quality of teachers’
interaction with their students. Items were adapted
from several related scales:

1) The Questionnaire on Teacher Interaction
(QTI) (Wubbels & Brekelmans, 1998;
Wubbels & Levy, 1993; Lourdusamy & Swe
Khine, 2001).

2) The Classroom Assessment Scoring System
(CLASS; Pianta, LaParo & Hamre, 2008)

3) The Student Teacher Relationship Scale
(STRS; Pianta & Nimetz, 1991)

171



Ksenija Krstic

4) The  Components of  Attachment
Questionnaire (CAQ; Parish, 2000; Parish
& Eagle, 2003)

This new questionnaire encompasses follow-
ing dimensions:

1) The Attachment to teacher scale is modi-
fied the Components of Attachment Questionnaire
(Parish, 2000) to measures the degree to which a
student perceives her/his teacher as an attachment
figure. We used five dimensions of the CAQ:

1.1) Proximity seeking (4 items)
measures student’s need to be near and close to the
teacher (e.g. Sometimes I miss my teacher when she is
not around).

1.2) Particularity (2 items) meas-
ures degree to which a student perceives his/her
teacher as a unique, special and irreplaceable figure
(e.g. My teacher is more important to me than most
other people are).

1.3) Separation protest (3 items)
measures degree to which student feels anxious or
distress upon separation from teacher as attachment
figure (e.g. I feel anxious when our teacher is away).

1.4) Safe haven (7 items) measures
degree to which student perceives his/her teacher as
a figure to whom she/he can return for comfort and
safety when upset in the school (e.g. The teacher is
available when I need her).

1.5) Secure base (4 items) measures
degree to which student perceives his/her teacher as
a secure base for exploration in the school (e.g. My
teacher helps me to explore new ideas).

Beside these, two dimensions complementary
to attachment were added:

1.6) The Closeness —(4 items, from
STRS) measures degree to which a student experi-
ences affection, warmth and open communication
with a teacher (e.g. I openly share my feelings and ex-
periences with the teacher).

1.7) The Open communication (5
items) developed for this research to measure de-

gree to which student perceive that his/her com-
munication with the teacher is open and trusty, that
teacher is available and shows understanding (e.g.
When I talk to a teacher, I see that she carefully listens
and understands me).

As antecedents of secure teacher-student re-
lationship, several characteristics of teachers prac-
tices were measured:

1) The Leadership (QTI) measures degree to
which a student perceives his/her teacher
as a person who notices what is happening,
leads, organizes, sets tasks, structures the
classroom situation, explains, holds the
attention (e.g. This teacher knows everything
that goes on in the classroom).

2) Thelnstructional Support (10 items; CLASS,
TIMSS, PISA) measures degree to which
student perceives pedagogical support that
teacher provides to them and perceives
teacher’s feedback as focused on expanding
learning and understanding ( e.g. When I
answer in the class, teacher explains what
was good and what was wrong).

3) The Strict (3 items; QTI) describes teacher
who is demanding, who checks, judges,
maintains silence, is strict and sets rules
and norms (e.g. The teacher is severe when
marking papers).

4) The Helping and Friendly (QTI) describes
teacher who assists, behaves in a friendly or
considerate manner, is able to make a joke
(e.g. The teacher helps us with our work).

5) The Conflict (5 items; STRS) measures
degree to which a student perceives her or
his relationship with a teacher as a negative
and conflictual (e.g. Teacher and I always
seem to be struggling with each other).

6) The Dissatisfied (QTI) describes teacher
who wait for silence, considers pros and
cons, keeps quite, shows dissatisfaction,
looks glum, questions, criticizes (e.g. The
teacher thinks that we don’t know anything).
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The parallel versions of the questionnaire,
for class teacher and math teacher were made.

Younger students responded on a three-
point Lickert scale to indicate agreement with each
statement (Incorrect, Don’t know, and Correct)
while older student responded on the five-point
Lickert scale (from Totally incorrect to Totally
correct).

As a measure of students” achievements, two
educational outcomes were measured:

1) The school marks: Because students in 4™
grade get all marks from one class teacher,
in order to obtain a greater variability of
marks, a composite measure was made
based on their marks in Math, Serbian
language and final mark at the end of the
previous school year. For students in 7®
grade only Math mark was used.

2) The positive attitude towards school and
learning (Popovi¢ Citi¢, 2012): this subscale
encompasses 7 items that measure: Students’
dedication to school and school obligations
(I try to achieve as better grades in school);
School bonding ( I'm happy to spend time
in school); Participation in school activities
(I participate in school sections, additional
classes or other extracurricular activities
in school); Respect of the school norms (I
respect the school rules); Positive attitudes
towards learning (Things I learn in school
are important and useful).

Data on reliability of all subscales are shown
in Table 2. As we can see, except two, the rest of the
subscales have moderate to high reliability. Due to
the low reliability of subscales Strict and Leadership,
they were excluded from further analysis.

Table 2. Reliability of subscales for 4" and 7" grade
sample

Cronbach’s Alpha
4" grade | 7" grade

Attachment to teacher 919 .930
Positive attitudes towards school and | .650 .723
learning

Strict .324 318
Leadership .361 .543
Instructional support .601 719
Positive emotional relationship with .548 .555
students

Procedure

After the students’ agreement to participate
in this research was obtained, the questionnaire
was administered to all students during the class.
Completion of questionnaire lasted less than 45
minutes in both 4™ and 7™ grades.

Results

The current study focused on the relations
among dimensions of students’ attachment to teach-
er, and students’ perception of teachers’ behaviors
and interaction on one side, and on the other side,
students’ school achievements, measured through
school marks and students’ positive attitude towards
school and learning. Separate analyses were done
for student from 4™ and 7* grade. Considering a
large number of dimensions, in order to determine
relationship between these dimensions, several EFA
were done.

Structure of relationship between
attachment dimensions

The EFA for seven dimensions of attachment
to teacher has shown that these dimensions togeth-
er make one factor in both age groups, as it was hy-
pothesized based on conceptual meaning of these
dimensions. Using principal component analysis
one factor with eigenvalue larger than one was ex-
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tracted explaining 64% of variance in 4™ grade (ei-
genvalue=4.47) and 65% of variance in 7" grade (ei-
genvalue=4.56). This factor is called Attachment to
teacher and its structure is shown in Table 3.

and who exhibits satisfaction with his/her relation-
ship with students.

Table 4. Component matrix of factor Positive
emotional relationship with students

Table 3. Component matrix of the first factor of
seven attachment dimensions

Dimension Component 1 | Component 1
4 grade 7" grade
Safe haven .870 .897
Secure base .857 .866
Proximity seeking .826 .807
Closeness .804 .870
Open communication 793 795
Particularity 720 671
Separation protest 711 716

Students who have high scores on this factor,
perceive their teacher as a figure which can comfort
them, to whom they can return if they are distressed
in school, and also who is secure base for explora-
tion and learning in classroom environment. They
seek for nearness and closeness with the teacher,
have open communication with her/him, and are
dissatisfied when teacher is not around.

Structure of relationship between dimensions
of teachers’ practices

Second analysis on the dimensions of stu-
dents’ perception of teachers’ practices, has shown
that dimension Instructional support stands as an
independent variable, while dimensions Helping
and friendly, Dissatisfied and Conflict make one
factor, which explains 68% of variance in 4™ grade
(eigenvalue=2.028) and 72% of variance in 7" grade
(eigenvalue=2.159).

Based on the meaning of these dimensions,
this factor is called Positive emotional relationship
with students (Table 4).

The Positive emotional relationship factor de-
scribes students’ perception of their teacher as help-
ful and friendly, with whom they have rare conflicts

Dimensions Component 1 Component 1

4™ orade 7% grade
Conflict -.864 -.873
Dissatisfied -.814 -.841
Helping and 786 .830
Friendly

Relationship between attachment
to teacher, school achievements
and teachers’ practices

The current study focused on the relations
among primary school students’ Attachment to
teacher, students’ perceptions of teachers” behaviors
and interactions assessed by Instructional support
and Positive emotional relationship with students’ di-
mensions, and students school marks and Positive
attitude towards school and learning. The relations
among these variables were tested using structural
equation modeling (SEM) (Byrne, 2001).

In the theoretical model we hypothesized
that students’ Attachment to teacher will influence
his/her school marks and Positive attitude towards
school and learning. Besides that, we assumed that
students’ perception of teachers practices assessed
through dimensions Instructional support, and Pos-
itive emotional relationship with student will affect
students’ attachment to teacher and, independently
students marks and Positive attitude towards school
and learning. This model is shown in Figure 1.
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Positive attitude
towards schaeol
and leaming

Aftachment to
teacher

Schocl marks

Pesitive emotional
relationship with
students

Instructional support

Figure 1: Theoretical model of assumed relationships between dimensions

The SEM model (4" grade)

SEM analysis shows that this theoretical
model fits to empirically obtained data (x*(3) =.991,
p =.803, x*/df = .330, RMR =.026, GFI = .998, RM-
SEA = .000) allowing us to analyze individual rela-
tions within the model.

As it can be seen from the Figure 2 not all
theoretically assumed relationships between varia-
bles are statistically significant. Dimension Instruc-
tional support does not have direct effect on posi-
tive attitudes towards school; and dimension Posi-
tive emotional relationship has no effect on school
marks. Model in Figure 2 depicts just statistically

significant relationships between variables (param-
eters are shown in Table 10).

As we can see, Attachment to teacher in 4™
grade, has a direct effect on both measures: stu-
dents’ school marks and Positive attitudes towards
school and learning. Students in the 4™ grade who
have warm, close and secure relationship with their
teacher have better school achievements as well as
they perceive school as something useful and inter-
esting, and themselves as more dedicated to school.
On the other hand, students will have more positive
and secure relationships with a teacher if a teach-
er has more positive emotional relationship towards

Table 10. Standardized regression coefficients of the model for 4" grade

. Standardized .\ .
Relation . . Critical ratio p
regression coefficients

Attachment to teacher  ----- > Positive att1tudes. towards 111 4810 .000

school and learning
Attachment to teacher — ----- > School marks 619 4.126 .000
Instructional support  ----- > Attachment to teacher 297 4.692 .000
Instructional support ~ ----- > School marks 404 2.691 .007
P031t.1ve el?louonal ----- > Attachment to teacher 420 6.646 .000
relationship
P051t.1ve er.notlonal _____ N Positive attltudes' towards 12 5315 000
relationship school and learning
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Figure 2: Parameters of the model of relations between students attachment to teacher, dimensions
of teacher behavior and students school achievements in 4" grade (standardized regression coefficients)

students and offers them more instructional sup-
port.

Teachers’ positive emotional relationship to-
wards students and a quality of instructional support
have also a direct influence on students’ positive atti-
tudes towards school and school marks, respective-
ly, beside their indirect effect through the students’
attachment to teacher. If a teacher has more posi-
tive emotional relationships with students, students
will have more positive attitudes towards school and
learning. But this positive emotional relationship
will have no influence on students’ marks. If teacher
gives more instructional support and higher quality
of feedback to students, they will have better school
marks, but it will not influence their attitudes to-
wards school.

Model in Figure 2 also shows that dimensions
of teacher behavior are correlated. Dimension Pos-
itive emotional relationship is correlated with In-
structional support. Teachers who have more posi-
tive emotional relationships with students will give
more instructional support.

The SEM model (7" grade)

The same theoretical model of relations be-
tween variables was applied on data from 7 grade
students. This theoretical model fits to empirically
obtained data on older sample, which means that
this model can reproduce matrix of covariances of
tasted variables (x*(6) = 6.372, p = .383, y?/df =
1.062, RMR = .050, GFI = .986, RMSEA = .019).

Model obtained for 7 grade sample data also
has theoretically assumed relationships between
variables that are not statistically significant. Attach-
ment to Math teacher has no effect on Math marks,
Instructional support does not affect neither At-
tachment to teacher and Positive attitudes towards
school. Dimension Positive emotional relationship
with students have no effect on Positive attitudes to-
wards school.

Model in Figure 3 depicts just statistically sig-
nificant relationships between variables. Values of
statistically significant parameters of the model for
7" grade are shown in Table 11.
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Table 11: Standardized regression coefficients of the model for 7" grade

Standardized
Relation regression | Critical ratio p
coeflicients
Positi ttitudes t d
Attachment to teacher ~— ----- > osttive attit es' owards 331 6.270 .000
school and learning
Instructional support ~ ----- > Math marks .303 4211 .000
Positive emotional
veemotionat > Math marks 370 5.134 000
relationship
Positive emotional
I,N . onal > Attachment to teacher .554 8.870 .000
relationship
Positive attitude
towards school
and leaming Paositive emotional
e relationship with
, students

43

Attachment to
teacher

Instructional support

School marks

Figure 3: Parameters of the model of relations between students attachment to teacher, dimensions of teacher behavior and
students school achievements in 7" grade (standardized regression coefficients)
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Attachment to Math teacher in 7" grade
has a direct effect only on a students’ Positive
attitudes towards school and learning, but not on
students’ Math marks. An emotional relationship
with a teacher will have effect on general emotional
attitude towards school, but will not affect school
achievements.

On the other hand, students will develop at-
tachment relationship with Math teacher if they per-
ceive him/her as helpful, friendly and satisfied.

On this age level, Math marks are under the
influence of two dimensions of teachers’ behavior:
teachers’ Positive emotional relationship with stu-
dents and quality of Instructional support. Students
in 7™ grade will have better Math marks if a teacher
is giving more or better instructional support, and
she/he is helping and friendly, satisfied and has rare
conflicts with students.

Model in Figure 3 shows that there is no re-
lations among dimensions of teacher behavior. Ac-
cording to seventh grade students, teachers’ positive
emotional relationship with students have no rela-
tion with the quality of teachers’ instructional sup-
port.

Interpretation and discussion

The goal of this study was to analyze direct
and indirect relations between teachers’ behaviors
and practices, student-teacher attachment relation-
ship and educational outcomes. The findings extend
our understanding of relationships between the stu-
dent-teacher attachment and students school marks
and attitudes towards school and learning in pri-
mary school. Results show that attachment to class
teacher in 4" grade has influence on both school
marks and attitudes towards school, while, in 7%
grade, attachment to Math teacher has influence just
on students’ attitudes towards school and learning
and not on the Math marks.

The findings about effect of the attachment to
teacher on school marks in 4" grade suggest that,

in warm, supportive, “secure” environment students
achieve better school results. This finding is in con-
cordance with findings from other researches indi-
cating that secure teacher-student relation support
learning and exploration in school, as the relation
of the same quality with parents does (Hamre et al.,
2013; Krstic, 2012; Bergin & Bergin, 2009; Pianta
et al., 2008). If students perceive their teacher as a
warm, sensitive, responsive, supporting, if they feel
secure and valued, that can encourage them to take
on intellectual and social challenges, to explore new
ideas and to learn.

The findings also suggest that there are some
age differences in effect of student-teacher attach-
ment. Math marks in 7% grade are not under the in-
fluence of students” attachment with Math teacher.
Students will have better Math marks if Math teach-
er has just positive emotional relation with them. So,
in 7" grade, math teacher does not have to be an at-
tachment figure for students, to comfort and to be
a secure base for them, but just to be helpful and
friendly, satisfied and non-conflictual. This finding
is in concordance with results of earlier studies sug-
gesting that association between the teacher-stu-
dent relationship and cognitive outcomes is not as
consistent as association between that relationship
and emotional outcomes (motivation, positive at-
titudes) (Wubbels & Brekelmans, 2005). Howev-
er, this finding can also reflect key developmental
changes typical for the transition from the middle
childhood to the adolescence. For first four years of
primary school, students have one class teacher for
all subjects. In the same time, they still have a need
for a stable, warm and sensitive adult figure. A class
teacher can serve as a “parent” in the school and if a
class teacher is warm and sensitive, student will de-
velop attachment relationship. From 5" grade, stu-
dents have different teachers for every subject. Sub-
ject teacher spend less time with particular students
and develop different relation with them, less warm
and sensitive. Besides that, students in 7" grade, be-
ing adolescents, have a less need for attachment fig-
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ure than younger students. In that age they seek for
peer attachments. In their relation with teachers,
they make more differentiation between emotional
relations and pedagogical support from teachers. So,
the quality of instructional support and quality of
feedback from teacher affect their marks, but emo-
tional relation with teachers affects only general at-
titudes towards school.

Our findings show that the positive and se-
cure relation with teacher, affects not only school
marks, but also affects development of positive at-
titudes towards school and learning. Students’ posi-
tive attitudes towards school and learning, as an im-
portant educational outcome, is under the influence
of students’ attachment to teacher on both ages. On
younger age, these positive attitudes are also affect-
ed by teachers’ positive emotional relationship with
students, while on older age, there is no such effect. If
younger students have positive and secure relation-
ship with their teacher, if they feel safe to explore and
learn, that will affect their overall perception and ex-
perience with a school. This finding supports Cor-
nelius-White (2007) claim, that most students who
dislike school do so primarily because they dislike
their teacher. This is also important because, sever-
al studies have linked school bonding to academic
achievement (Hawkins, et al., 2001; Marchant et al.,
2001; Battin-Pearson et al., 2000). Children who feel
a sense of attachment to school and who develop a
commitment to succeed in school are more success-
ful academically.

As the antecedents of student-teacher attach-
ment, this study has highlight positive emotional re-
lationship with students on both ages. On younger
age, instructional support also affect students’ at-
tachment with teacher, while in 7" grade, quality
of teachers’ instructional support has no influence
on students’ emotional relation with a teacher. Ear-
lier studies have pointed out teacher characteristics
such as caring, interest in, respectful encouraging,
fair as associated with several positive educational
outcomes: school achievement and attitudes (Bak-

er et al., 2003), increased self-esteem (Reddy et al.,
2003); academic achievement (Goodenow, 1993a);
academic effort (Wentzel, 1997); classroom engage-
ment (Tucker et al., 2002); school motivation (Stipek
et al., 1998). Several studies reported that students
prefer teachers who care and hold high academic ex-
pectations (Muller, Katz, & Dance, 1999; Murdock,
1999; Davis, 2003; Sakiz et al., 2012). These teacher
characteristics may improve the psychological cli-
mate of the classroom and increase the feeling of
safety, which encourage students’ classroom engage-
ment and learning. In a meta-analysis on 119 stud-
ies, Cornelius-White (2007) found a moderate cor-
relation across several person-centered teacher vari-
ables (such as empathy, warmth, encouraging) and
student achievement and attitudes. Another meta-
analysis of classroom climate, found that a common
attributes that optimize student learning are goal
directedness, positive interpersonal relations, and
social support (Hattie, 2009). So, we can conclude
that student-teacher attachment will develop when
a teacher has a positive emotional relationship with
students: when he/she is helpful, friendly, satisfied
and non-conflictual.

One more important characteristic of teach-
ers practices that influence students’ achievements
and quality of relationship with the teacher is in-
structional support. A quality of teachers’ instruc-
tional support-pedagogical support and quality
of teachers’ feedback, has direct influence on both
school marks in 4" grade and Math marks in 7"
grade. Hamre and her colleagues also found that
teachers’ instructional support predict students’ ac-
ademic functioning and engagement in classroom
activities (Hamre et al., 2013). In 4" grade, instruc-
tional support has also important effect on student-
teacher attachment.

At the end, based on these findings we can
conclude that in the 4™ grade secure student-teacher
attachment affects both measured educational out-
comes, school marks and positive attitudes towards
school and learning. Students will develop secure at-
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tachment to teacher if a teacher has a positive emo-
tional relationship with students and gives them a
high-quality instructional support. In 7" grade, stu-
dents do not need an attachment figure to have good
Math marks. At this level, attachment to teacher will
affect students’ positive attitudes towards school and
learning. Math marks in 7 grade depend on teach-
ers’ instructional support and positive emotional re-
lationship with students.

The positive relations between attachment
to teacher and students educational outcomes found
in this study provide evidence for the importance
of developing positive emotional relationship in
a classroom and creating warm, sensitive and
supporting learning environment in schools. This
study suggests that more attention should be paid
on emotional relationships between students
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Opepeme 3a ncuxonorujy, Punosopcku paxynret, Yausepaurer y beorpany, Cpbuja
Be3aHOCT y4eHMKa U HACTABHUKA Kao (pakTop MIKOICKOT mocturuyha

TpapnionamHa cTpyja UCTpaKuBama y IICUXONOTUj1 0b6pasoBama (HOKyCHpaHa je Ha M3ydaBambe
KOTHMTVMBHIX acIleKaTa y4uerba, HacTaBe J MHTepaKIuje yueHNKa 1 HactaBHuKa. Ce Behy 6poj ncTpakupama
yKasyje 1a Cy COLIIOeMOLIMOHATHO JOOPOCTabe yIeHNKa Y IITIKO/IV VI KBa/IUTET MHTePaKIVje yYeHNK-HaCTaBHIK
CYIITMHCKM 3HA4YajHU 3a IpuIarohaparme MIKOMY, y4ere M IIKOJICKO mocTurHyhe. Y oBoM pamy 6aBumo ce
3HayajeM COIMOEMOLMOHAIHOT OJHOCA YYEHMKA M HACTAaBHMKA U3 IIePCIEKTHBE Teopuje Be3nBama. OCHOBHA
ujieja OBOT MCTPaXKVBakba jecTe /la Be3aHOCT y4eHNKa 3a HACTAaBHMKA, KA0 OCHOBA HIXOBE COIMOEMOLIOHATHE
MHTEPaKIMje, MOYXKe TIOCIIEIINTH y4Yerhe U PasBoj.

Benmuku 6poj mcTpakmBama je MOKa3ao fa IofpKaBajyha m Torla MHTepaknuja ca HaCTaBHUKOM
MO>Ke MMaTyl yTUIIAj Ha y4ere, COLMja/lHe KoMIleTeH1uje 1 npuitarohasame mkonu. HactaBHUK MOXke 6MTH
»CUTYpHa 6a3a“ 3a MCTpaXXMBatbe U yuele y MIKOIM, PY>Kajyhy UCTy eMOLMOHAIHY CUTYPHOCT U HOJPIIKY
KOje KapaKTepUIIy ¥ CEH3UTUBHO U PECIIOH3MBHO poinTe/bcTBO. CTyaMje Cy oKasaje a CUTypHa BE3aHOCT 3a
poanTe/be MMa 3HaYajHe MMIUIMKAIVje 32 Pa3Boj KOTHUTUBHUX CIOCOOHOCTH, 60/bY IIKOICKY IIpyIarohenocT,
BUIIIA IIKOJICKA TTocTurHyha, pasBujennje counjaaae KomneTeHuuje. Ha cmMyaH Ha4MH ¥ CUTYPHA Be3aHOCT
3a HaCTAaBHMKA IIOBE3aHA je Ca BUIINMM IIKOJICKUM IOCTUTHYheM, MO3UTUBHMjUM CTaBOBMMA IIpeMa LIKOMN,
BehuM 3amarameM u ydyemheM y akTMBHOCTMMA Ha 4acy U pebuM noHas/bameM paspefa.

Y ncTpakuBamuMa 0 Y1031 eMolija y 00pa3oBamwy JOMIHNPAjy UCTPAXKIBaba Koja Cy POKycHpaHa
Ha 3Hayaj IIOjeAMHNUX eMolyja (Ha IpyMep, VCINTHA aHKCMO3HOCT) WIM Ha yYeHWYKe V/IM HaCTaBHUYKe
eMolVje ¥ BMUXOBY (YHKLNUjy ¥ YTHULAj Ha KOTHUTMBHE IIpoOllece, HACTaBy U ydeme. VIcTpaxuBamwa Koja
ce 6aBe MHTEepaKUMjOM Hajuenrhe MCIIUTYjy MefarolIKy VMHTEPAKIMjy HACTABHUKA M YYEHUKA U HauMHEe Ha
KOje YYeHUIM CTHYY 3Hamba U BEIITVHEe TOKOM Te MHTepakiuje. HoBy cTpyjy ncrpaxxusama y o6pasoBamwy
4yHe CTyAuje Koje ce 6aBe MUKpPOAHA/IN30M IIpOIleca MHTEPaKIyje U CIenyUYHIM ITOCTYIIIMA YIeHNKa
1 HacTaBHUKA. OHO IITO HeJOCTaje Cy MCTpaKuBama (HOKyCHpaHa Ha eMOIMOHA/IHY OfHOC ¥ IHTePaKINjy
ydYeHMKa ¥ HaCTaBHUKA. Taj eMOLMOHAIHN OffHOC je peaTMBHO CTa0WIaH 1 TpajaH (GaKkTop KOju yTude He
CaMo Ha JUHAMMKY OffHOCA J MHTepaKIlMja y4YeHNKa ¥ HaCTaBHYKa Beh 1 Ha Ipoljec HacTaBe I y4yema.

OcHOBHI IM/b OBOI' UCTPpaXXVBabha jeCTe fa YTBpAM KaKO Cy €éMOLVOHa/JIHN KBaJIUTET I/IHTepaKHI/IjC
HacCTaBHMKa 1 YY€HMKa, CHeIlI/I(i)I/I‘-IHI/I OJHOC B€3aHOCTU M KapaKTEPUCTNKE HACTaBHNYKE IIpaKCe IIOBE3aHM Ca
JBa Ba>KHa 06pa30BHa NCXOoa: MIKOJICKYM YCIIEXOM U IIO3UTUBHUM OJHOCOM YU€HMKA IIpE€Ma IIKO/IN I YICIbY.
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Papje ycMepeH Ha MCTpaXMBambe y9eHMIKE MHTEPAKIVje M BE3aHOCTH 32 YIUTE/bUIY Ha KPajy 4€TBPTOT,
OJfHOCHO HAaCTaBHMKA MaTeMaTuKe Ha KPajy CeIMOT pa3pefia OCHOBHe IIKoIe. VIcTpaxuBameM je oO6yxsaheHo
TPUCTA IIe3JieceT IIeCT YYeHNKa U3 MeT 0eorpajicCkuX OCHOBHMX IIKO/MA. 3a IMoTpede OBOT MCTPaKMBamba
YIUTHMK je KOHCTPYUCAH afIaliTalljoM HEKOIMKO II0CTOjehnx ckama KojuMa ce Mepe pasjamdnTe AMMeEHsMje
OJfHOCa yYeHMK—HACTABHVK. YIIMTHUKOM Cy obyxBahene cnefiehe mymeHsuje: fyMeHsMje COLMOEMOIVIOHATHOT
OJfHOCA HaCTaBHMKA J yYEHMKA — TpaKeme O1m3nHe, MOCeOHOCT, IPOTeCT 300T 0iBajarba, yTOUNIITE, CUTYPHA
6asa (muMeH3Nuje BE3aHOCTH), OTBOPEHa KOMYHMKaIMja M ONMICKOCT; AMMEH3Mje HAacTaBHMYKE IIpaKce —
TIeflaromika MoypIIKa, Boh)CTBO, 3aXTeBHOCT, IIOMON/ ITPUjaTe/bCKI OFHOC, 3a/J0BO/BCTBO, KOHPMUKTHOCT. Kao
Mepy 06pasOBHOT IIOCTUTHYha y3emm cMO y4eHWYKM MO3UTHBAH OFHOC IIpeMa IIKOIN ¥ y4Yery U OlieHe M3
CPIICKOT je3MKa, MaTEMAaTHKE U IPOCEYHY OLIEHY Ha KPajy IIPETXONHOT pa3pefa.

AHanu3a TOY3[JaHOCTM CKaja II0Kas3ajaa je fa JiBe CKaje (3aXTeBHOCT M BODCTBO) MMajy HUCKY
TI0Y3/[aHOCT, 300T 4era Cy MCK/bydeHe U3 a/bux aHamn3a. PakTopckoM aHamm3oM yTBpheHo je aa ce aumeHsnje
COLIOEMOLIMOHATHOT OJHOCA TPYNNUIIY OKO jefHOT (akTopa KOju je HasBaH BE3aHOCT 3a HACTABHMKA.
JlvMeH3Mje HacTaBHMYKe IpaKce: HOMON/ IpujaTe/bcKu OHOC, 3a/J0BO/BCTBO U KOH(IMKTHOCT Takobhe unHe
jeman ¢axTop, HasBaH NMO3UTMBAH eMOLVOHAHY ORHOC Ipema ydeHuima. OBe [UMeH3uje, y3 JUMeH3Nje
TIefjaroliKa MOAPIIKa U MO3UTHBAH OfHOC IpeMa KO/ U y4ewY, U LIKOJICKe OljeHe Ouie cy ocHoBa 3a SEM
aHaymm3y (structural equation modeling) Ha mogysopIMa yuyeHnKa YeTBPTOT 1 CEIMOT paspefia.

Y TeopujcKoM MOfiely IPETIIOCTAaB/bEHO je Ja BE3aHOCT 3a HAaCTaBHMKA yTHYe Ha IIKOJICKE OLeHe U
MO3UTHBAH OfIHOC ITPeMa KON U YYEeIbY, a la HACTABHMYKA IIeJarolIKa IOJpLIKa ¥ II03UTUBAH €MOLOHAIHA
OfIHOC ca yYeHMI[MIMa YTy Ha Be3aHOCT 3a HACTABHUKA, aJI) U JVPEKTHO Ha 06a 06pazoBHa nocturayha. SEM
aHa/m3oM yTBpheHo je fja, Ha 06a y3pacTa, TEOPMjCKM MOJIeTT OfirOBapa eMIIMPUjCKU H00VjeHNM HOfaLuMa,
a/i 1 fla IoCToje Bese Mehy Bapujabnama/ayuMeH3njaMa Koje HUCY 3HaYajHe.

Ha y3opky y4eHuka 4eTBpTOr paspesia yrBpheHo je ja Be3aHOCT 3a yIMTe/bUILY yTIUYe U Ha TIO3UTHUBAH
OJIHOC TIpeMa IIKOJIM U Y4ery U Ha IIKO/ICKe olieHe. C Ipyre CTpaHe, Be3aHOCT 3a YYUTE/bUILY 3aBYUCH Off 00e
IVIMeH3Mje HaCTaBHUYKe IpaKce — Off IMefjarolliKe IOAPILIKe UM MO3UTUBHOT €MOIVIOHATHOT OJHOCA IIpeMa
ydeHnnuma. VicroppeMeHo, Mefarouika MofipiiKa yTude ¥ OMPEKTHO Ha IIKOJCKe OLleHe, 0K IO3UTUBAH
€MOIL[MOHA/IHM OfIHOC Ca yYeHMIIVIMa YTUYe Ha BJUXOB OIIITY O[HOC IIpeMa MIKOIU U ydewy. OcuM Tora, oBe
IBe IMMeH3Mje HaCTaBHMUKe IpaKce Cy II0Be3aHe, IITO 3HA4M [la YYeHMI OIIaXKajy fa YYMTe/bUIla Koja UMa
MO3UTUBHUjY €MOLMOHA/IHYA OJHOC Ca IbJIMa Jaje ¥ KBaTUTEeTHM]jy IeJarolIKy MO PILIKY.

Ha yspacry yueHMKa ceMOr paspefia Be3aHOCT 3a HACTaBHMKA MaTeMaTyKe yTU4e CaMO Ha ITI03UTVBAH
OJIHOC YYeHMKa [TpeMa LIIKOJIV M YUeY, /I He 1 Ha OLieHe I3 MaTeMaTyKe. BesaHOCT 3a HACTaBHMKa MaTeMaTKe
3aBUCU CAMO Off HACTABHMYKOT IIO3UTVBHOT €MOLMOHATHOT OHOCA IIpeMa YYeHUIIMMa, He 1 Off KBajIuTeTa
IefjarolKe MOApIIKe Kojy mpyxa. Ha olileHe 13 MareMaryke yTU4y M KBaIUTET MEJAroliKe IMOAPIIKe KOjy
HACTABHIUK NIPY>Ka, a/Ii U TIO3UTUBAH eMOLMOHATHI OfHOC IIpeMa yueHunyma. OcuM Tora, Ha OBOM Y3pacTy
HeMma Melyco6He Bese n3Meby oBe 1Be nyMeH3Mje HaCTaBHIYKe IIpaKce.

Ha ocHOBY 0BMX pe3ynTaTa, MOXKe Ce 3aK/bYYMTH Ja Ha 06a y3pacTa IOCTOjU Be3aHOCT y4eHMKaA 3a
YUIMUTE/BUITY, OHOCHO HACTAaBHMKA MaTeMaTMKe M [l Ta Be3aHOCT yTWYe Ha jeflaH o 0OpasOBHMX VCXOJa,
IIO3UTUBAH OJJHOC IIpeMa 1Ko/ 1 ydery. Ha mmaheM yspacty yunrepniia je BakHa Kao Qurypa BesaHOCTH
¥ TOIIA0, CUTYpaH, IOAP)KaBajyhyu OfHOC ca YYUTE/BUIIOM INOBO/GHO YTHMYe ¥ Ha IIKOJICKO mocTurHyhe
MepeHO OlleHaMa y4eHMKa. YUeHUIyM he pasBUTH CUTYPHY Be3aHOCT 3a YUMTE/BMIlY KOja MMa HO3UTUBAH
€MOIIMOHA/THI OTHOC Ca YYeHUIMMA, IITO 3HAYM JIA je IPUjaTe/bCKU PACIIONOXKEHa, TOMayKe UM, 3aJJl0BOJbHA je
CBOjUM YYEHWIIMMA J PETKO je ca BIMa y CyKoOY; ¥ MICTOBPEMEHO TIpy>Ka KBA/IMTETHY MeIaTONIKY MO/PIIKY
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u ¢unbex. Ha crapujem yspacTy, Be3aHOCT 3a HaCTaBHMKA MaTeMaTuke nMahe yTuIlaj caMo Ha reHepaaHN
IIO3UTHBAH OJIHOC TIpeMa IIKO/MN U y4uemy. Ha oBOM y3pacTy yueHMIM MMajy Mame noTpeba, amm, uMajyhn
y BUZly Jla C€ pajii O IPeJMETHOM HACTaBHUKY, M Malbe IPUIMKA Jla PasBUjy OJHOC BE3AHOCTHU Ca jeJHUM
npenMeTHNM HacTaBHMKOM. OHO 1mTO onpebyje HBIXOB ycIex 13 MaTeMaTHKe, Cy MO3UTUBAH eMOIVIOHATHI
OJIHOC HaCTaBHUKA U KBA/INTET IIEJJarOIIKe MOJPILKE.

YTnijaj Be3aHOCTH 32 HACTaBHNMKA Ha 0Opa3oBHe UCXOJe, YTBpheH y 0BOM UCTpaKVBamy, yKasyje Ha
3HA4aj YCIIOCTaB/balba IIO3UTUBHOT eMOLMOHATHOT OJJHOCA Y YYMOHMIIN 1 pa3BMjatba TOMJIOT, CEH3UTUBHOT U
nopp>xaBajyher okpyKema 3a yuerbe y IIKOJI.

Kmyune peuu: Be3saHOCT 3a HACTAaBHMKA, INENArolllka IIOAPIIKA, eMOLMOHAJHN OFHOC, 0OpasoBHA
nocturayha.
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Abstract: The aim of this article is to show how a differently organized testing procedure can lead to a
better understanding of intellectual capacity in children who live or work in the streets. The study presented in
it tried to answer the following questions: 1) Does the achievement of children from the Drop-in center improve
significantly on a nonverbal intelligence test when solved together with the experimenter? 2) Which type of scaf-
folding is most effective for children’s task solving - affective-motivational, visual cognitive or verbal cognitive?
3) Which features of the asymmetric interactions enable children to find a solution to the tasks that they previ-
ously failed to solve? The sample consisted of 30 children from the Belgrade Drop-in center. Initially, the Kohs
block design test was administered independently to children, and if they failed to solve it, the experimenter
would provide scaffolding gradually, as listed above. The results showed that the children’s achievement was very
low when doing the test independently, but improved significantly when solving the tasks in interaction. Accord-
ing to cluster analysis four groups of children were identified which served as basis for the qualitative analysis.
The conversational analysis between the children and the experimenter showed what proved to be the most
significant difference between the groups, which is the function of affective-motivational help with task solving.
It also demonstrated that the affective-motivational aid was a part of every successful interaction, but usually
needed to be combined with its cognitive variants. As these results suggest, the standardized testing procedures
need to be adapted so as to make sure that the children understand the demands of the tasks and that they are
motivated and supported to reach the goal of the interaction. Only then can we obtain more valid information
about the cognitive capacities of the children from the Drop-in center.
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Introduction

Cognitive assessment tests are commonly
standardized on a population of children that make
up the majority and the middle class in a given en-
vironment (Tovilovi¢ & Baucal, 2007; Maltby et al.,
2007). They consist of a determined number of pre-
defined correct answers and their aim is to gather
information about the child’s current achievement.
Due to these characteristics, such testing procedures
result in an unfair stratification based on gender,
race, socioeconomic status and cultural differences
(Tovilovi¢ & Baucal, 2007). Children coming from
minority cultures and disadvantaged communities
and children less familiar with the test language are
often unacquainted with those predefined answers,
since they do not share the experience of the ma-
jority-culture children (Tovilovi¢ & Baucal, 2007).
Therefore, the adequate assessment of marginalized
children’s achievement represents a major challenge.

Due to the need for increased validity of cog-
nitive assessments, an alternative method called dy-
namic assessment was developed. The dynamic as-
sessment measures learning processes directly dur-
ing the testing procedure instead of doing it indi-
rectly, based on the results of the past learning ex-
periences (Sternberg, 2002; Sternberg, 2005). The
main goal of this method is to gather information
not only on the current, but also on the child’s po-
tential achievement (Haywood & Lidz, 2007), while
its main role is to detect the specific barriers to an
individual’s effective learning, as well as the ways
in which these barriers can be overcome (Tzuriel,
2000; Haywood & Lidz, 2007).

Dynamic assessment is based on socio-cul-
tural theories and the notion of the zone of prox-
imal development (ZPD) introduced by Vygotsky
(1977). The information about the respondent’s abil-
ities obtained by standard testing procedures repre-
sents the current level of the their achievement, or in
other words - what the child can do independently
(zone of actual development — ZAD). Dynamic as-
sessment, on the other hand, reveals what the child

can achieve with the help of a more competent part-
ner. It therefore involves a more competent partner
who encourages the child to solve the tasks he failed
to solve independently by suggesting correct strate-
gies. Specifically, the more competent person applies
scaffolding - a type of support that allows the child
to solve the problem by focusing only on those ele-
ments of the task he is able to solve with the skills it
already possesses, while the more competent part-
ner controls the components of the task that exceed
the child’s current abilities (Wood et al., 1976). Thus
provided aid enables the child to solve the task by
acting within its zone of proximal development (Vy-
gotsky, 1977). Scaffolding can be applied in different
ways: by simplifying the task, motivating the child,
focusing the child’s attention to certain aspects of
the task, putting the task in a context more familiar
to the child, using language that is understandable
to children or by using technical tools to make vari-
ous activities easier. An example of this type of scaf-
folding can be providing a tutor that solves the task
(Wood et al.,, 1976), or a tutor focusing the child’s
attention to the structure of the task while constant-
ly providing feedback on the current performance
(Fernandez et al., 2001).

It is considered that dynamic assessment can
help overcome the obstacles that arise in a test de-
signed without taking into account the cultural
characteristics of the marginalized children’s socio-
cultural context (Tovilovi¢ & Baucal, 2007). These
obstacles are being overcome more easily with the
help of dynamic assessment since it provides mar-
ginalized children with a better understanding of
the demands they are facing during the course of
cognitive assessment.

Socio-cultural theories suggest that learn-
ing and development in children within various do-
mains (cognitive, social, emotional, etc.) are influ-
enced by their socio-cultural environment and the
expectations of their community about the roles
that its members are supposed to take in the life of
that community. Different communities have dif-
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ferent socialization goals and make different cog-
nitive demands on children (Fuller & Garcia Coll,
2010) which could explain the difference between
acquired competencies and word meanings in chil-
dren from marginalized groups and those in chil-
dren from the majority of the population.

Studies show that dynamic assessment usu-
ally enables marginalized children to improve their
achievement significantly by allowing them to solve
tasks in asymmetrical interaction (hereinafter: AI).
A study by Stenberg and Grigorenko (Sternberg &
Grigorenko, 2002) analyzed test approaches based
on the notion of the zone of proximal development
and showed that children from culturally and edu-
cationally deprived environments improved signifi-
cantly when solving tasks in Al compared to their
achievement when solving tasks independently.
Similar data were obtained in a research involving
preschoolers with low TIP1 test achievement since
they also improved significantly during dynam-
ic assessment (Lukovi¢, 2011; Lukovié et al., 2013).
Its analysis showed that the preschoolers involved
in the research came from poor families and com-
munities, that they were not enrolled in a preschool
program and that their parents did not have the ca-
pacity to provide conditions which would meet de-
velopmental needs of their children.

A study conducted in Netherlands compared
the achievement of children from the majority of the
population with that of children coming from ethnic
minorities, both belonging to the same age group
(7-9 years old). It compared their achievement on
a seriation test and their improvement after the dy-
namic assessment (Resing et al., 2009). The results
showed that the children from the majority of the
population were more successful when solving the
task independently, that both groups improved their
achievement as a result of graduated scaffolding, but
that the children from ethnic minorities significant-
ly improved their achievement compared to their
pre-test one (Resing et al., 2009).

A study conducted in Australia (Chaffey et
al., 2003) tried to find a better method of identify-
ing gifted Aboriginal children, since they usually
underperformed on standardized tests regardless
of their abilities. Aboriginal students were tested
with Raven’s Progressive Matrices in order to deter-
mine whether dynamic assessment was an adequate
method of identifying gifted children. On average,
the children’s pre-test achievement was significant-
ly below the average for their age group. After the
dynamic testing however, the children in the ex-
perimental group showed significant improvement
in solving the tasks compared to the results of their
initial attempt, but also to the ones in the control
group. The authors concluded that dynamic assess-
ment gave them a more valid insight into the devel-
opment, the abilities and the giftedness of the Abo-
riginal children (Chaffey et al., 2003).

As the described studies show, children who
come from different cultures or from deprived envi-
ronments show significantly higher levels of achieve-
ment when engaged in cognitive task solving within
AT than when solving tasks independently. Howev-
er, these studies have not explored the content of the
interaction and the support necessary for allowing
marginalized children to express the potentials that
they fail to express independently.

Scope of the study

The scope of this study was to analyze how
a differently organized test situation, or more pre-
cisely dynamic assessment, may provide a better un-
derstanding of the intellectual capacities in a specit-
ic group of marginalized children. It focuses on the
children from the Belgrade Drop-in center for chil-
dren living or working in the streets. In particular,
it tried to give an answer to the following questions:

e Does the achievement of children from the
Drop-in center improve significantly on
a nonverbal intelligence test when solved
together with the experimenter? The as-
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sumption that the respondents will im-
prove significantly in cooperation with the
experimenter is based on the findings that
children from socially disadvantaged back-
grounds often have a wide ZPD (Chaffey
et al., 2003; Sternberg & Grigorenko, 2002;
Resing et al. 2009; Lukovi¢, 2011; Lukovi¢
etal.,, 2013).

e What types of scaffolding influences chil-
dren most effectively when solving the
tasks that they fail to solve independently?
Given that the findings of a study (Baucal,
2003) focused on children from the major-
ity of the population showed that affective-
motivational scaffolding has proved as suf-
ficient for a significant number of children
to solve the tasks that they previously failed
to solve within a standard testing proce-
dure, it seemed useful to explore whether
the children from the Drop-in center
would improve their achievement signifi-
cantly with the same type of scaffolding.

e Because we do not have any findings about
this population it would be interesting to
see which features of the asymmetric in-
teraction allows children to find a solution
to the tasks that they fail to solve indepen-
dently?

Method

Sample

The sample consisted of 30 children, 16 girls
and 14 boys, from 10 to 14 years old (M = 11.4, SD
= 1.4). All of the children used the services of the
Belgrade Drop-in center for children who live and/
or work in the streets. They lived in informal settle-
ments, came from large families affected by extreme
poverty and declared themselves as members of
the Roma community. The children’s families sup-
ported themselves by collecting secondary raw ma-
terials, by working in the flea market, or by work-

ing part-time physical labor jobs. All of the children
participating in the study worked on the streets (oc-
casionally or regularly), or had done so until recent-
ly. Their activities consisted of helping their families
in the above mentioned activities or begging. These
children were exposed to many risks and to specific
challenges that encouraged them to develop differ-
ent competencies from the ones “typical” for a child
of their age. Most of them suffered from educational
deprivation to some extent.

The participants were diverse in terms of
educational status - two girls completed an adult
education program and a total of thirteen children
went to school regularly at the time. Out of those
thirteen only seven were enrolled in a regular ele-
mentary school, while the rest of them were enrolled
in schools for adult education. The remaining fifteen
children did not attend school at all, or attended it
irregularly and ten out of these fifteen have not com-
pleted the first grade at the time.

Instrument

The instrument used for measuring children’s
intellectual capacities was the Kohs block design test
— a subtest from the Revised Wechsler Intelligence
Scale for Children (Biro, 1987). This instrument has
been chosen because it is a non-verbal test and it is
therefore assumed to be less influenced by the chil-
dren’s specific socio-cultural experiences (a “culture
free” test - Aptekar 1989, Biro et al., 2006). It was im-
portant to administer precisely such a test consider-
ing that the population of children we chose as our
sample and the ones from the majority of the pop-
ulation differed in mother tongue and in cultural
background.

The Kohs block design test requires that the
respondents replicate patterns displayed on two-di-
mensional models by using different colour blocks.
It consists of four demonstrations and eight tasks.
The first five tasks are solved with four blocks, and
the last three with nine blocks. The tasks are ar-
ranged by complexity, from simpler to the more
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complex ones and the original procedure requires a
limited time frame for completion of each task.

Procedure

Based on the findings of the pilot study and
for the purpose of this study the following chang-
es were made in the testing procedure of the Kohs
block design test:

o The testing began with the first demonstra-
tion, regardless of the participants” age, so
as to enable them to familiarize themselves
with the test, understand the task solving
principles and gain confidence by solving
easier examples.

e Considering that the children manifested
signs of distress when facing the time limi-
tation for task completion, it was removed
from the procedure. The experimenter
would display the next task when it became
apparent that the child has applied all the
strategies that it could think of, without
producing the required result.

During the testing procedure the evaluation
of the child’s responses was done instantly by the
experimenter, and if the child failed to solve two
consecutive tasks, the experimenter would stop the
standard testing procedure and display the unsolved
tasks again but this time providing scaffolding to the
child. The affective-motivational scaffolding would
be provided first — the experimenter would ask the
child to think again about the possible solution and
encourage it by expressing confidence in its abilities
to succeed. If this kind of scaffolding did not help
the child solve the task, the experimenter would
move on to the first step of the cognitive scaffold-
ing. This time the child would be presented with the
same pattern to be replicated, but with borders of
the blocks drawn on the pattern. If this kind of scaf-
folding did not help the child either, the experiment-
er would move on to the second step of the cognitive
scaffolding which consisted in a verbal explanation
of the strategy that was previously suggested visu-

ally. The experimenter would then provide a higher
level of scaffolding for each task if it became appar-
ent that the child has applied all the strategies that
it could think of using the available scaffolding, and
still failed to solve the task. After performing the
above mentioned intervention, the experimenter
would present another task that the child previously
failed to solve and provide scaffolding for it as previ-
ously described. If the child failed to solve two con-
secutive tasks despite the scaffolding provided by
the experimenter, the procedure would be stopped.

The cognitive scaffolding was provided in a
pre-defined manner - the first step (visual aid) was
meant to help the child understand that the pattern
should be broken down into units (blocks) and then
reconstructed by manipulating those units so that
they replicate the pattern. The second step (verbal
aid) had the task of suggesting the same strategy,
only verbally.

With the children’s permission and their par-
ents consent the testing procedure was recorded
with a video camera and it lasted around 19 min-
utes on average. Subjects solved most of the tasks
within the time limitations given in the test guide-
lines. An interesting finding however, is the signifi-
cant difference in the time it took for the same re-
spondents to solve different tasks, regardless of their
difficulty. A possible explanation might be found in
the problems with maintaining attention that some
of the children encountered while performing the
tasks. The recorded material is transcribed accord-
ing to the Jefferson system of transcription (Jefter-
son, 2004) and its symbols are explained in the Ap-
pendix 1.

RESULTS

Quantitative analysis

Children’s individual baseline achievement

The average number of individually solved
tasks was the following: M = 0.83, SD = 1.41 (in the
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value range of 0 - 8). Twenty respondents failed to
solve any of the tasks in the test (Graph 1) and none
of the participants managed to solve the entire test.

In order to be able to compare the achieve-
ment in children from the sample with the average
achievement in children from the majority of the
population that belong to the same age group, it was
necessary to consider the standardized test scores.
Average score of our sample was M = 2.46; SD = 2.20
(in the value range 1-19), while the average achieve-
ment of children from the majority of the popula-
tion is in the range of 8-12 points (Biro, 1987). This
data shows that the children in our sample achieved
a lower average score than the one in the sample
used for the test standardization.

25
20 |
15
10 |
5 -
o | | |
00 ‘ 100 | 2.00

tasks

No. of children who solved the

3.00 4.00 5.00

No. of Kohs block design test items solved
independently

Graph 1 - Distribution of the test scores when children
solved tasks independently

Children’s achievement with scaffolding

As we can see from the Table 1, children
solved additional 0.53 tasks on average when pro-
vided with affective-motivational scaffolding, while
they solved one additional task on average with vis-
ual type of cognitive scaffolding, and additional 0.96

tasks more on average with the highest level of scaf-
folding.

The improvement accomplished after each
type of scaffolding, that we see in the Table 1, is not
statistically significant. Overall however, the chil-
dren solved about 2.5 additional tasks within the AI
(about 31% of the entire test) after being provided
with all types of scaffolding, which is three times
higher than their independent achievement and
therefore it represents a statistically significant dif-
ference t (29) = - 5.73 ; p =.00.

After being provided with different types of
scaffolding, 20% of the children in the sample solved
the entire test and a total of 77% of them managed to
improve the overall achievement within the Al

In addition, we wanted to analyze if the re-
spondents’ average achievement within Al managed
to reach the one in children from the majority of the
population. One third of the children from our sam-
ple achieved a score of 10.7 points on average, which
corresponds to 104 IQ points, while one of the girls
even achieved an above-average score of 14 points,
an equivalent to 129 IQ points!

Qualitative analysis

Qualitative analysis of AI was used to explain
the ways in which children found solutions to the
tasks after being provided with scaffolding. The ba-
sis of the qualitative analysis was the hierarchical
cluster analysis (Ward’s method with squared Eu-
clidean Distance as a measure of distance or simi-
larity was applied) which divided the children into 4
groups based on the similarity of their achievements

Table 1. Achievement of children when solving tasks independently and with different kinds of scaffolding

Independent solving | Affective -motiva-
tional scaffolding

Ist level of cognitive | 2nd level of cognitive
scaffolding scaffolding

M of solved tasks 0.83

+0.53 (SD=.89)

+1.00 (SD=1.70) +0.96 (SD=1.29)

M of solved tasks
independently+scaffolding

1.36 2,36 3.32
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and improvements within the interaction. Conver-
sation analysis of each cluster helped determine that
the groups of children differ in the way they use af-
fective-motivational scaffolding in the interaction
with the experimenter.

First cluster - children who improved with all
three types of scaffolding

First cluster consisted of children (N = 7) with
a better achievement in solving tasks independently
compared to the other groups. They also improved
significantly when provided with any of the three
types of scaffolding. These are the children with a
relatively high ZAD, relatively low abilities that
manifest only upon the encouragement and support
of a more competent partner (in the form of motiva-
tional scaffolding) and a high ZPD, considering the
significant improvement they displayed in the inter-
action.

These children were provided with the mo-
tivational scaffolding mostly in order to reduce the
insecurity they showed during independent testing.
The more competent partner motivated the children
to keep working on the solution by confirming to
them regularly that they made the right step towards
the solution and by reassuring them that they had
the ability to master the task.

The section below represents a part of a con-
versation that took place between the experimenter
and a girl named Marijana? (14). It illustrates the part
where the experimenter is providing the child with
the affective-motivational scaffolding and therefore
the way in which the children from this group used
this type of aid to improve their achievement.

2 The names of all the children mentioned in the study are not
real and have been replaced in order to protect the anonymity of
the participants.

Excerpt 1

1. Exp.: and now this picture? (1.0)
also [with all of these blocks]
(2.0)

a sada ova slicica? (1.0) isto od
[svih ovih kockica] (2.0)

2. Marijana: [oh::: teacher 1
[iju::: nastavnice]

3. Exp.: c’'mon try (2.0) try see
how you’ve solved nicely all of it
so far (6.0)
ajde probaj (2.0) pokuSaj vidis kako
si sve fino resila do sada (6.0)

4. Marijana: this is really hard
ovo je stvarno tesko

5. Exp.: hm?
m?

6. Marijana: this is really hard
(1.0)

ovo je stvarno tesko (1.0)

7. Exp.: well right c’mon try (.)
it’s not a big deal (1.0) you did
all of it m: arranged them right
(.) first six of them (2.0) [you
understand all of it well]
pa dobro ajde pokusaj (.) nije to
nista strasno (1.0) sve si se m:
lepo slozila (.) svih prvih Sest
ovih (2.0) [sve ti to lepo razumes]

8. Marijana: [well it’s really
hard] (4.0) ((arranging blocks))

[pa stvarno tesko ] (4.0) ((slaze
kocke) )

9. Exp.: mhm

mhm

10. Marijana: hm?
hm?

11. Exp.: good (.) 1let’s move on?
(2.0)

dobro (.) ajmo dalje? (2.0)
12. Marijana: is it like this (2.0)
jel ovako (2.0)
13. Exp.: you are looking for this
picture (1.0) so you are looking for
a way to make it like this (25.0)
trazis ovu slic¢icu (1.0) znaci gleda$s
kako da napravis ovo Sto je (25.0)
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14. Marijana: ((turns blocks,

moves them around, but makes no
progress in terms of completing the
pattern)) i don’t know if it’s like
this (6.0) ((still turns and moves
the blocks around, forms a part of
the pattern))
((okrece kocke, premesta ih, ali
ne napreduje u formiranju figure))
ne znam Jjel tako (6.0) ((i dalje
okrecde 1 premesta kocke, formira
jedan deo trazene figure))

15. Exp.: mhm (6.0)
mhm (6.0)

16. Marijana: no (23.0) ((takes the
blocks one by one and checks every
side to see if it fits in the
reproduced part of the pattern))
it’s not 1like this (9.0) it’s not
like this right (1.0)
ne (23.0) ((uzima po jednu kocku 1
isprobava svaku stranicu da 1i se
uklapa u sloZeni deo figure)) nije
ovako (9.0) nije ovo ovako jel tako
(1.0)

17. Exp.: here look at the picture and
it should look the same (44.0)
evo gledas na slici pa treba da ti
ispadne tako isto (44.0)

18. Marijana: ((takes the blocks one

by one and checks which one fits in
the reproduced part of the pattern))
ah:: wait no (3.0) i did this good
((looks at the experimenter for
confirmation))
((uzima po jednu kocku i isprobava
koja stranica se uklapa u slozeni
deo figure)) ja::o cekaj ne (3.0)
ovo sam dobro uradila ((pogledom
trazi potvrdu od ispitivaca))

19. Exp.: mhm you see it looks the same
as in the picture yes
mhm vidis da je kao 1 na slicici da

20.Marijana: this is already:
(1.0) this angle right (2.0) ha-?
ovo je vecd: (1.0) ovaj cosak jel
tako (2.0) a-?

21 .Exp.: come on you look (3.0) how it
should be done from there on (37.0)
hajde gledas (3.0) kako bi to
trebalo dalje (37.0)

22 .Marijana: ((apparently without a

clear plan, she takes blocks one by
one and checks every side to see if
it fits into the reproduced part of
the pattern))oh man (6.0) i don’t
know which one goes here (2.0) i
don’t know[how ]
((naizgled bez jasne ideje
isprobava razlidite strane kocaka
kako se uklapaju u deo figure koji
je slozZila))au je (6.0) ne znam Sta
ide (2.0) ne znam [kako]

23. Exp.: well you started off great
there is not much left come o:n(9.0)
pa odlic¢no si pocela nije ti jos
puno ostalo a:jde (9.0)

We can see from the Excerpt 1 that the girl
was expressing insecurity from the very beginning,
arguing that the task was hard (turns 2, 4, 6 and 8)
before she even tried to solve it. She attempted to
solve the task only after the experimenter expressed
his confidence in her ability to master the task by
pointing out the fact that she solved all of the previ-
ous ones successfully (turn 7). Also, for the most part
of the conversation the girl was asking for the exper-
imenter’s confirmation about the accuracy of the re-
produced part of the pattern, which can be seen in
turns 10, 12, 16, 18, 20. The experimenter kept re-
ferring her to her own judgment and the compari-
son between the reproduced pattern and the one on
the model (turns 13, 17, 19, 21). In turn 22 Marijana
says openly that she doesn’t know how to solve the
task, but when she receives the necessary positive
evaluation of her answer by the experimenter (turn
23), she makes progress in the task completion.

Based on the analysis of the interaction be-
tween Marijana and the experimenter, we may con-
clude that the motivational scaffolding served as a
“support system” for the girl throughout the tasks
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solving process — she arrived to the solution step by
step, by asking confirmation for her competencies
from the experimenter and by checking with him
the accuracy of every step in the process.

Second cluster - children who didn’t manage
to improve with scaffolding

The second cluster consisted of children (N
= 11) with low achievement when solving tasks on
their own, that barely improved when provided
with any kind of scaffolding. Therefore, these chil-
dren have alow ZAD, low abilities that may be man-
ifested with the encouragement by a more compe-
tent partner (in the form of motivational scaffold-
ing), and also a low ZPD because they did not man-
age to improve even when provided with the cogni-
tive scaffolding.

These children were provided with motiva-
tional scaffolding mostly in order to confirm the ac-
curacy of each step they made towards the solution
and maintain their motivation throughout the task
solving process. They had difficulty understand-
ing the tasks, the strategies suggested by the experi-
menter, and the context of the assessment process.
Therefore, a confirmation of their answers’ accuracy
was perhaps the only way for them to check whether
they are doing what they were asked by the experi-
menter.

The Excerpt 2 contains a transcript of the
conversation that took place while providing verbal
type of cognitive scaffolding to a girl named Katari-
na (11) for the easiest task in the test. She, like most
of the children in this cluster, managed to slightly
improve her achievement only with the combina-
tion of cognitive and affective-motivational scaf-
folding.

Excerpt 2

1. Exp.: so you look at each of
those blocks (1.0) and find a side
like this one and place it (.) then
like this one and place it (.) then

like this one and this one and place
it? (.) and like this one and place
it. ((points with finger each of the
marked sides on the model, and then
each block)) (2.0) that’s the way
you put blocks

znaci gledas svaku ovu (1.0) i nades
takvu stranicu 1 stavis (.) pa
nades ovako pa stavis (.) pa ovako
pa stavis? (.) 1 ovako pa stavis.
((svaku obelezenu stranicu na modelu
pokazuje prstom pa zatim pokazuje
na po jednu kocku)) (2.0) sve tako
stavljas kockice

2. Katarina: ( (observes and turns
blocks, Jjoins two together)) 1like
this=
((posmatra 1 okrece kocke, spaja
dve)) ovako=

3. Exp.: =mhm good (5.0)
=mhm dobro (5.0)

4. Katarina: ((turns one Dblock
and puts it in the right place))
like this
((okrece jednu kocku i stavlja je na
pravo mesto)) ovako

5. Exp.: ((nodes)) yes great (1.0)
and (2.0) the last one(4.0)

((klima glavom)) jeste odlic¢no (1.0)
i (2.0) ova poslednja (4.0)

6. Katarina: ((turns the last
block and puts it in the right
place))

((okreée poslednju kocku 1 stavlja
je na mesto))

7. Exp.: well done kac¢a (1.0) you
see (.) great (.) good?
bravo kaca (1.0) evo vidis (.)
odlicno (.) dobro?

The Excerpt 2 shows us that an explanation of
the strategy and a visual presentation on the model
itself together with a non-verbal explanation of the
model’s connection to the blocks (turn 1) were the
methods that helped the girl understand and apply
the presented strategy (turn 2). However, due to the
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fact that Katarina wasn’t certain whether she under-
stood the task’s requests, she needed a constant con-
firmation that she was on the right path, and there-
fore she continued to check the accuracy of every
answer with the experimenter (turns 2 and 4).

Third cluster - children who improved
with cognitive scaffolding

The third group of children (N = 3) singled
out by cluster analysis managed to improve only
when provided with the cognitive scaffolding - they
had a low initial achievement, did not improve with
the motivational scaffolding, but improved signifi-
cantly with both types of cognitive scaffolding. It
seems that this group of children has a low ZAD,
low abilities that are manifested when the child is
encouraged (in the form of motivational scaffold-
ing) and a high ZPD.

Using conversation analysis, we concluded
that the motivational scaffolding in this group fo-
cused on maintaining the children’s attention and
structuring the process of task solving. However, on
its own, it was not enough for children to improve
their achievement because of their initial wrong ap-
proach to the task.

The Excerpt 3 represents a conversation con-
ducted while providing visual type of cognitive scaf-
folding to Marko (10). It illustrates how the children
from this cluster used motivational scaffolding to
improve their achievement.

Excerpt 3

1. Exp.: all right? (1.0) and if we
now display (2.0) this picture? (.)
instead of this one?= ((moves the
card with the pattern and places a
card containing the wvisual type of
cognitive scaffolding in front of
Marko))
dobro? (1.0) a ako sad damo (2.0) ovu
slicicu? (.) umesto ove?= ((sklanja
karticu s modelom i stavlja ispred

10.

11.

12.

13.

. Marko:

. Marko:

. Marko:

Marka karticu koja sadrzi vizuelnu
kognitivnu pomoc))
=no no leave them both
=ne ne pusti obadve tu
Exp.: ((smiling)) well [ok that
] is the same thing, there is just
with one extra thing drawn
((osmehuje se)) pa [dobro to] ti je
to isto samo je dodatno ovo nacrtano
[doesn’ t matter]=
[nema veze]=
Exp.: =c’mon how would you do
it if you had this? (1.0) does it
then help you find which blocks you
[should]
=ajde pogledaj kako bi to ovde
kad imas ovo? (1.0) da 1i ti onda
pomaze da razmislis koje kockice tu
[treba]

. Marko:[i know] teacher=

[znam ] nastavnice=

Exp.: =c’mon try (1.0)

=ajde da probas (1.0)

((arranges blocks one by
one in an orderly manner)) like
this (3.0)

((reda jednu po jednu kocku redom))
ovo vako (3.0)

Exp.: good? (1.0) and where do
these other two go (3.0)

dobro? (1.0) i kako idu ove druge
dve (3.0)
Marko: ((puts one more block in

place))
((stavlja jos jednu kocku na pravo
mesto))

Exp.: like that (.) great? and
how will the last one go (3.0)
tako (.) odlicno? I poslednja kako
ce (3.0)
Marko:
place))
((stavlja poslednju kocku na pravo
mesto))
Exp.:
are enough blocks (.)

((puts the last block in

well done you see there
mhm? (1.0)
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excellent (1.0)
right?

bravo eto vidis da ima (.) mhm?
(1.0) super (1.0) odlicno (1.0)
dobro?

great (1.0) all

The previous passage showed us that the boy
did not improve when provided with visual type of
cognitive scaffolding because in turn 2 he asked the
experimenter to leave both cards on the table - the
one with the pattern and the other with borders of the
blocks drawn on the pattern. The explanation which
the experimenter then provided (turn 3), that the pat-
terns on the cards are the same, and that the second
card contains only an additional drawing encouraged
the boy to focus on the additional drawing and real-
ize that he needed to think of the pattern as a set of 4
blocks. This kind of conclusion was drawn due to the
boy’s confirmation in turn 6 that he understood how
the task should be approached, and because shortly
after he began to look for the appropriate sides of the
blocks and reproduced the pattern accurately (turn
8). In turn 8 the boy asked for confirmation, and once
the examiner had given it to him, he was motivated
to continue (turn 9). A similar dynamic continued
to play out in subsequent turns (10, 11 and 12), until
Marko made an exact reproduction of the pattern. In
turn 13 the experimenter pointed out to the boy that
he was indeed given all the necessary blocks to repro-
duce the pattern because of the boy’s previous claim
that both blocks were necessary for solving the same
task when he was provided with solely motivational
scaffolding.

The conversation analysis showed that the
motivational scaffolding had a purpose of encour-
aging a careful observation and analysis of the visu-
ally suggested strategy. It also provided the boy with
the necessary support to continue working on the
solution confirming that he was adequately using
the suggested strategy. In addition, this form of scaf-
folding partially structured the task solving process
by motivating Marko to move on to the next step
(“Good, and where do these other two go?”).

Fourth cluster - children who improved only
with the highest level of scaffolding

Fourth group of children (N = 9) managed
to improve their achievement only when provided
with the highest level of scaffolding - they had an
extremely low initial achievement and significantly
improved only with the verbal type of cognitive scaf-
folding. These children have a very low ZAD, low
abilities that are manifested only with encourage-
ment within AI (in the form of motivational scaf-
folding) and a relatively wide ZPD because most of
them significantly improve their achievement when
provided with scaffolding compared to their initial
attempt of solving the tasks independently.

The motivational scaffolding provided to this
group of children was mostly focused on motivat-
ing them to continue to work on the solution and
on directing their attention to the details, because
they had difficulty understanding the goal of the
task which was to reproduce the displayed pattern
and not just to place blocks next to each other with a
particular side facing up.

The Excerpt 4 represents the conversation
that took place between the experimenter and Jas-
na (12) while providing her with the highest lev-
el of scaffolding. It illustrates the manner in which
the children from this cluster used the motivational
scaffolding in interaction with the experimenter.

Excerpt 4

l. Exp.: mhm so check carefully
if every one of these is placed
exactly as you placed them (1.0)
each of these sides (.) 1like the
one here, on the blocks ((points
with a finger to the marked sides
of the blocks on the pattern, and
then to the blocks in front of the
participant)) (18.0)
mhm znaci svaka ova lepo proveris da
1i je potpuno isto namesStena kao kod
tebe (1.0) svaka ova stranica (.)
kao jedna ovde na kockicama ((prstom
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pokazuje na obelezene stranice na
modelu, pa na ispitanicine kocke))

(18.0)
2. Jasna: here
evo
3. Exp.: hm? let’s check this one

to see if it is [is it ] placed
properly ((points on one marked
side of the block on the pattern ))
hm? ajde da proverimo ova da vidimo
kako je ona [jel ona kako]
treba namesStena ((pokazuje na jednu
obelezenu stranicu na modelu))

4. Jasna:
[here it i:s] (2.0)
[evo je tu: ] (2.0)

5. Exp.: [hm] ?
[hm] ?

6. Jasna: [m:]well it’s the same
[m:]pa ista

7. ExXp.: all right, this side?

dobro ova stranica?

8. Jasna: here (2.0) ah:: no. ((takes
the block whose orientation was
wrong and tries to rotate it to find
the right orientation))
evo (2.0) a:: ne. ((uzima kocku ¢ija
je orijentacija pogresna 1 pokusava
da je okrene pravilno))

9. Exp.: aha (.) what should be done
here (2.0)
aha (.) Sta treba da se napravi
(2.0)

10. Jasna: 1like this
block properly)) (1.0)
tako ((stavlja kocku na
mesto)) (1.0)

11. Exp.: like tha::t(.) we:1ll done
(.) you see that it’s all good now
ta::ko (.) bra:vo (.) vidis da je
sad sve dobro

((places the

pravo

In the Excerpt 4 we saw that the suggested
strategy was made clearer to Jasna by connecting
the particular sides marked on the pattern to their
appearance on the blocks (turn 1) in order for her to
understand the requirements of the task - it wasn’t

enough to turn the blocks with the right side up, but
she also had to rotate them correctly so as to repro-
duce the right pattern. The experimenter then tried
to structure the task solving process (turn 3) by sug-
gesting to Jasna to check each of the marked sides on
the pattern against the corresponding sides on the
blocks in order for her to notice the difference, and
this strategy led to the desired result (turn 8).

The conversation analysis showed that the
Jasna’s initial understanding of the task was only to
some extent correct (because she observed the dis-
played model as a set of 4 elements), as she did not
realize that the purpose of the elements was to cre-
ate a certain pattern. The motivational scaffolding
in this group focused on motivating the children
to continue to work on a solution and on directing
their attention to details so that they would realize
it is necessary to compare the pattern’s reproduced
part with the one on the model.

Discussion

The participants have achieved a significant-
ly lower score when solving tasks independently
compared to the norms determined through the in-
strument’s standardization within the majority of
the population. This finding did not come as a sur-
prise, given that the evaluation of the participants’
achievement was done based on standards that are
not entirely adequate for them. Considering the ex-
periences specific to the children from the Drop-
in center, who are living in a different culture and
in poverty, it is safe to assume that they have devel-
oped competencies relevant to such living condi-
tions (Biro et al., 2006). Therefore, they possess less
incentives for developing skills assessed by the test
as opposed to the children from the majority of the
population. Also, given that the half of the children
dropped out of school or attend it irregularly, they
are likely to have had fewer opportunities to devel-
op competencies for successful test solving such as
problem-solving skills or maintaining focus (Biro et
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al., 2006). The assessed children haven't had the op-
portunity to develop these skills at home either, be-
cause of their unfavorable living conditions.

However, the analysis of the children’sachieve-
ment after solving tasks within the AI showed dif-
ferent results. They made a significant improvement
and achieved on average a result that was three times
higher than the one from their first independent at-
tempt. This kind of finding was also expected and in
line with the previous studies on the improvement
of children from disadvantaged backgrounds within
AT (Sternberg & Grigorenko, 2002; Lukovi¢, 2011;
Lukovi¢ etal., 2013; Chaffey etal., 2003). In addition,
the quantitative analysis did not single out one type
of scaffolding that had the most significant influence
on the children’s improvement. It showed that only
once all types of scaffolding were provided, the im-
provement was significant. On the other hand, dur-
ing the qualitative analysis, motivational scaffolding
revealed to be an integral part of almost every suc-
cessful interaction, but usually in combination with
cognitive scaffolding. Motivational scaffolding had
an important role in problem-solving process in all
groups of children, but its role was somewhat dif-
ferent for each group. In other words, these findings
suggest that motivational and cognitive aspects of
social interaction may have different relations and
roles between them. They also highlight the impor-
tance of including different combinations of motiva-
tional and cognitive scaffolding when working with
marginalized children allowing them that way to de-
velop more easily within their own potential.

For some children, the motivational scaffold-
ing had a role in helping them overcome their in-
securities and providing them with further support
throughout the task solving process. They received a
confirmation from the experimenter when they re-
produced a part of the pattern correctly and when
they chose the right task solving strategy. Additional-
ly, it served as a reminder to children that they should
carefully check their answers. The described method
was also used in combination with cognitive types of

scaffolding. This group of children has not had difhi-
culties understanding the tasks and proposed strate-
gies, and often already had the necessary competen-
cies for solving them, but they were just not mani-
fested when the children tried to solve the tasks inde-
pendently. This kind of relation between motivational
and cognitive scaffolding gave results in children who
had the highest educational status in the sample.

However, some children needed a different
kind of support. In their case, the motivational scaf-
folding was mostly focused on verifying the accura-
cy of the steps made in the task solving process and
maintaining their motivation to solve the task. Due
to the fact that these children were confused by the
task demands, the motivational scaffolding was a way
for them to find out if they were headed in the right
direction. These were the children with the lowest
educational status in the sample, and it seemed that
their lack of understanding of the tasks and the task
solving principles was due to their lack of experience
with similar problems. Since the testing situation rep-
resented a relatively unfamiliar situation for them,
whose meaning and goal they had difficulty under-
standing, one of the main objectives of motivational
scaffolding with them was maintaining their motiva-
tion to continue working on the task’s solution.

There were some children that needed help pri-
marily in maintaining attention and structuring the
task solving process. In this case, only the visual type
of cognitive scaffolding showed as effective. These
children also had difficulty understanding the tasks
and requirements that were placed on them. Howev-
er, quickly after being provided with the visual type of
cognitive scaffolding they realized the right task solv-
ing strategy and applied it. After failing to implement
the same strategy in the following tasks based on their
previous experience, these children quickly realized
that they needed cognitive scaffolding and asked for
it while being provided with motivational scaffold-
ing. It is also possible that these children realized that
task solving was easier with cognitive scaffolding and
therefore were not able to make a greater cognitive ef-
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fort and solve the tasks without it due to their lack of
attention and focus. The fact that they lack focus is
additionally confirmed by the role that the motiva-
tional scaffolding had for them - it was directed to-
wards motivating them to continue the task solving
process and turning their focus on the key aspects of
the displayed pattern.

Finally, some children required motivation-
al scaffolding in the form of motivation for mov-
ing forward towards the solution. They also need-
ed to have their attention drawn to the details and
directed towards comparing the reproduced part of
the pattern with the displayed model. Once provid-
ed with that kind of scaffolding in combination with
the verbal type of cognitive scaffolding, they were
able to achieve the goal of the interaction. These
children also have a low educational status, so it is
not surprising that they also had difficulty under-
standing the assessment situation. However, they
had a clear idea of how to group the blocks, the only
thing they failed to realize is that the blocks should
be grouped into a pattern, not just put together with
the right side up. We can therefore assume that this
kind of reasoning is also a consequence of the chil-
dren’s lack of experience with similar materials and
problems, and that is why they failed to understand
the part of the meaning which was “implied” (that
the displayed pattern should be reproduced).

Conclusion

As shown in the results, the children from the
Drop-in center achieve low scores in standard test-
ing procedures, regardless of their actual cognitive
abilities. Practitioners who work with such margin-
alized groups of children should bare this in mind
and carefully draw conclusions about their abilities
when performing this kind of assessment.

Also, our findings have confirmed that chil-
dren improve their achievement significantly within

Al but that it is impossible to single out one type of
scaffolding that enables them to do so. It is necessary
to combine different types of scaffolding in order for
children to improve. Although motivational scaf-
folding proved to be a vital part of all interactions
that resulted in success, it usually had to be com-
bined with cognitive types of scaffolding. In addi-
tion, children used it in different ways and also dif-
ferent ways of combining motivational and cogni-
tive scaffolding produced results with different chil-
dren. Therefore, in order to obtain more accurate in-
formation about the cognitive capacities of margin-
alized children, it is necessary to adapt the standard-
ized testing procedures so as to make sure that the
children understand the demands of the tasks and
that they possess the necessary motivation and sup-
port to achieve the goal of the interaction.

These conclusions stress the importance of
providing motivational scaffolding to marginalized
children during cognitive assessment and teach-
ing. Even when presented with the problem solving
strategy, there is a possibility that these children do
not reach the goal unless an adjusted kind of moti-
vational scaffolding is included in the presentation.
This approach can be applied to the children from
the Drop-in center by providing them with the nec-
essary support for developing their cognitive abili-
ties through the work of pedagogical assistants who
would be in charge of this task.

A careful analysis of the participants’ achieve-
ment, improvement and background information
led us to the conclusion that the children who at-
tend school regularly and show a greater independ-
ent achievement, also show a greater ability for im-
provement with a more competent partner. How-
ever, the question that remains unanswered by this
study is what type of scaffolding would enable im-
provement of the children who rarely have the op-
portunity to interact with the tasks and materials
similar to those in the cognitive assessment tests.
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APPENDIX

Appendix 1 - Symbols used in transcription (Jefferson, 2004)

[ Marks the start of turn overlap

] Marks where turn overlap ends

= Marks concatenation of two turns

(.) Marks a pause of about 1/10 of a second

(1.0) Marks a pause whose length is marked in seconds
. Marks intonation declining

? Marks intonation increase

((abc)) Marks additional descriptions of the transcriber
_ Marks an accentuated syllable or part of a word

: Marks an extended voice
Appendix 2 - Cluster analysis - dendrogram

Dendrogram using Ward Linkage
Rescaled Distance Cluster Combine

1] ) 10 15 20 25
| Il 1 1 1
erdjank T —|
incira 13
sinan 27 —J
fjurim 10
miroslay 20
silvana 2
sanela 30 | —
manuela 17
giltene 11
mehmet 19 —I -
dino 5
prvoskay 2
sandra 23
senada 24 —I
. afrodita 1 _I
clavid 3
erdjann
ljubica 18 J |—
rukija b
haijrije 12
diulijana
salvadore 22 |
erdisan
dibran 4
liuljieta 16 —I
maradona 1
sevdija 25 |
kristiian 14
lionita 28 —I
andrijana 2
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Mcp. Jenena Heguh

JTabopaTopuja 3a pasBojHy ncuxonorujy, dunosodckn dakynrer, Yausepsurer y beorpany, Cpbuja

Mcp. Cmupana Journmh

JMHCTUTYT 3a Iefarouka MCTpaxnsama, beorpay, Cpbuja

ap Anexcangap bayman

Opememe 3a ncuxonorujy, Punosodpcku dakynrer, Yausepsuret y beorpany, Cpbuja

Virora acuMeTpuuHe MHTEPAKI[Hje Y MPOLeHN
HeBepOaTHNX ciocoOHOCTH Aene u3 CBpaTninTa

KoranrtyusHa npolieHa fielie 13 MapriHa/JIN30BaHNX CPeMHA 4eCTO je OTeXaHa 300r Ky/ITYpOIOMKIX
pasnmKa Koje ce jaBbajy m3Mel)y HOpMMpaHOr M MCIMTMBAHOT y30pKa, 3aTMM 300T IIpenpeKka Koje HOCU
HI3aK COI[MO€KOHOMCKM CTaTyC MCIMTHUBaHe Jelle, HbIUX0Ba efyKaTMBHA JEePUBUPAHOCT, alM M je3MIKUX
Oapujepa Koje ce jaB/bajy NPWIMKOM TeCcTMpama. YIpaBo paju norpebe fga ce noseha mHOpMaTMBHOCT
KOTHUTMBHUX IIPOLIeHa U KO Jielle 13 MaprHa/IN30BaHNX CPeiiHa, Pa3BU/IO ce AMHAMMIYKO IIpOliebIBabe,
Koje TIofpasyMeBa 1o0ujambe NHPpOpMaIMja 0 aKTyeTHOM, /1) 1 O IOTeHIVIja/IHOM IOCTUTHYhy #eTeTa.

Y 0BOM MCTpa)KMBamby XKe/len MO fia 60/be pasyMeMO MHTeNeKTyaTHe KallalTeTe U CelnuIHoCTI
KOpMCHMKa 6eorpagckor CBpaTHIITa 32 flelly Koja K1Be WM pajie Ha ymuuu. KoHKpeTHo, Imb ncTpakupama
0110 je ycMepeH Ka Tpakemwy ofrosopa Ha cinefieha nurama: 1) [la mu ce mocturnyhe fene ns CpaTuiura Ha
HeBepOa/THOM TeCTy MHTe/IUTeHIMje 3HauajHo noBehaBa Kajja ra pelraBajy y aCMUMeTPUYHO] MHTEPaKIjI ca
ucnmtusadey; 2) Koja Bpcra momohn je Hajuenrhe 6mna norpe6Ha menm fa ypasie 3aiaTke Koje HICY MOIJIN
CaMOCTa/IHO — aeKTMBHO-MOTMBAIMOHA TToMOoh, Bu3yeTHa My BepbaHa BapujaHTa KOTHUTYBHE oMoh; 3)
Ha koju HaumH cy fierja y OKBMpY AaTHX IOMONM [I0IIIa 10 Pelllerba 3a Koja IPEeTXO/{HO HICY MIMaJla HeOIIXOHe
KOTHUTUBHE CTPYKTYype VIV HIUCY yCIlena fla uX ynorpebe fa 61 gomua o penrerma?

Y uctpaxkmupamy je y4ecTBOBAlO TPUAECETOPO felle, KopucHMKa CBpaTHUINTAa 3a Jely KOju >KUBE Y
HepOpMa/THUM Hace/bUMa, IOTUYY M3 MHOTOWIAHNX, €KCTPEMHO CHPOMAIIHVX ITOPOAVIIA U U3jalllibaBajy ce
Kao IPUIIAJHNLIM pOMCKe 3ajenHuie. Hajehn 6poj mux ofmnKyje BaCIUTHO-eAyKaTHBHA JIeIPUBYPAHOCT.

HesepbanHe KOTHUTMBHE CIIOCOOHOCTH Jielie MepeHe cy TectoM Kocose komke — cynrectom y PEBMICK
TecTy. 3ajjaTak CBaKoT jieTeTa 6110 je ja IpBO MOKYIIa CAMOCTAIHO Jja CKJIOIM KOL[Ke U TeK Y C/TyJajy HeycIexa
UCIIUTHBAY je IIPY»ao MpBO adeKTUBHO-MOTUBAIMOHY IOMOh — Cyrepucao je leTeTy ga pasMuC/I IOHOBO I
Xpabpuo ra TMMe Ja OH Bepyje [ja ieTe CUTYPHO MOXKe Ja Pelly Taj 3aJaTak. YKOIMKO Y3 0Baj HUBO OMOhnM
ieTe He O yCIleio [ja peln 3afaTak, UCIIUTUBAY je Ipeasio Ha IPBU KOpaK KOTHUTUBHOT HUBOA Iomohu
(BM3yenmHa KOTHUTUBHA IToMoh), Y KOM ce [leTeTy [jaBao MOJe/I Ca MICIIPTaHNM IpaHMIjaMa KoLjaka. AKO HI Y3
0Baj HMBO ITOMONM leTe He OU yCIIesIo f1a peln 3aiaTak, MCIUTUBAY je IPe/Iasuo Ha APYry KOpaK KOTHUTUBHOT
H1BOa momohn, Koju je obyxBarao BepbOamHO IpefCTaB/balbe CTpaTeruje Koja je NMPEeTXORHO BU3YETHO
cyrepucana. HakoH oBor HuBoa IIoMohy NCIIMTYBAY je IIpenasyo Ha ciefiehy 3aaTak Koju eTe Huje YCIeNHO
PEINIO y CaMOCTATHOM TIOKYIIajy. CBa MCIIMTHBAaa Cy CHMMAaHA BIJIE0-KaMepOM, Y3 IIPETXOTHO offoOpemmbe
CBaKOr JIETeTA U CaI/TACHOCT POJIUTETDA.
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Tlo6ujeHn pe3ynTaTy IOKa3yjy fja Cy y OKBUPY CAMOCTA/THOT PelllaBamba Jella IOCTI3a/Ia 3Ha4ajHO HIKe
CKOPOB€ Y OJHOCY Ha HOpMe KOje Cy HacTajle Ha OCHOBY CTaH[IapAu3alyje MHCTPYMEHTA Y OIILITOj IOy /IaLjut.
OBaj Hama3 je 04YeKMBaH, ¢ 003MPOM Ha TO Jja Cy IMOCTUTHYha fielje IpollehBaHa Ha OCHOBY HOpPMAaTUBHE
Tpylie KOja Huje pedpepeHTHa 3a MCIMUTUBAHY monyaanyjy. MehyTuM, ucnurusana fierja cy y aCMeTPUYHOj
VIHTEPAKIVj} NOKa3ajna 3Ha4yajHO HampesioBame. Ha OCHOBY [06MjeHNX KBaHTMTATVBHUX IOfjaTaKa HMUCMO
6umm y MoryhHOCTH f1a M3[BOjUMO jefHy IToMoh Koja je HajBuIIe JOIPUHENTA HANIPETKY, ail HaM je y TOMe
IIOMOIIa KBa/IMTAaTUBHA aHa/lIN3a MHTepaKUyja MCOuTUBada u fene. Kao monasHa ocHoBa 3a KBa/JIMTaTUBHY
aHa/MM3y MOCTYXXM/IA HaM je KJacTep aHa/lm3a, KOjoM Cy usfiBojeHe deTupu rpyne jene. Opa aHanmmsa je
II0Ka3asa Jia je apeKTVBHO-MOTHBAIVIOHA IIOMOh 61171 cacTaBHU JIeo CBaKe yCIIellIHe MHTePaKIuje, C TUM IITO
Cy ce K/IacTepy pas/MKOBa/IM IpeMa TOMe KOjy je GYHKIVjy uMana apeKTMBHO-MOTMBAIOHA oMoh mpu
pelraBamy TecTa y aCMMeTPUYHO] MHTEPAKLIVjI.

JobujeHn pe3yaTaTyi Cyrepuily ia je 3a fobujare TauHyje nHbopMalje 0 KOTHUTYBHYM KallaluTe TMMa
merte CBpaTHIITAa HEOIXOZHO HAIYCTUTM OKBMpe CTaHJApAHE TECTOBHE IpolieAype Kako 6u uM Ouma
o6esbehena moryhHocT 3a 60/pe pasymeBame 3axTeBa KOju Cy Ipef] HbUMa, Ka0 ¥ MOTMBAIVja ¥ MOAPIIKA
HEOIIXOJHM 33 IIOCTU3albe IIM/ba MHTePAKINje.

beyuﬂepetm: aena ns CBpaTI/II_LITa, Kocoge KO K€, aCIMETpUIHa I/IHTepaKHI/Ija, TeCTUpambe KOTHUTBHUX
CHOCO6HOCTI/I, AVHaAMMNYKO TECTUPAILE.
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Crpyune
nHpopManmje

KOPHCHE BEb JIOKALINJE

VucturyT 3a ncuxonorujy
http://www.f.bg.ac.rs/instituti/IPS/

WMHcTUTYT 3a NCHUXONOTHjy je
HayyHa jepuuuna @unosodckor da-
kynreta y beorpany. basu ce dpynna-
MEHTA/THMM U TIPYMEEeHNM MCTpa-
XKMBabUMa U3 00/1aCTU IICUXOTIOTHje,
Kao 1 pasBojeM Hay4yHOr Kajjpa Perry-
6muke Cpbuje. OcHoBanm cy ra 1961.
roguHe VsBpmHO Behe HP Cpouje,
dunosodcko-ucropujckn  paxyn-
teT M Mepuuyucku ¢dakynrer y bBe-
orpany. IIpsu gupexrop VMHcTuTyTa
6uo je npodecop np Huxomna Pot, a
npsu npencefnnk Casera VHcTUTy-
ta npodecop ap bopucnas CreBaHo-
Buh.

IIpunuxkom ocHuBamwa VHCTH-
TyTa Ipef, Hbera Cy IOCTaB/beHa /1Ba
3a/jaTKa: a pajy Ha MCTPAXUBamby
U pellaBamy Ipobnema y obrmactu
NICUXOJIOTYje M Ja IIOMOTHE CTPYd-
HO ¥ Hay4YHO yCaBplIaBalbe HAYIHOT
MIOAM/IATKA, OFHOCHO OPraHU30Bambe
HacTabe Tpeher cTemena. Mapa y ca-
MOj OpraHM3alMjy HaCTaBe HUje -
PEKTHO y4ecTBOBao, VIHCTUTYT je mo-
Morao BenukoMm 6pojy 6ymyhmx ma-
IMCTapa U JOKTOpa HaykKa jja U3Bely
CBOja MCTpakuBama 1 oy o Heo-
IIXOJIHMX IOfjaTaKa 3a cBojy Tesy. [a-
Hac je TEelIKO 3aMJC/IUTY Pas3Boj ICH-

xonoruje y Cpbuju 6es MucturyTa 3a
TIICUXOJIOTHUjY, ¢ 063MPOM Ha Be3y Koja
nocroju maMeby crpydHor u Hayy-
HOT pasBoja BehnHe sHauajHUX MMe-
Ha y 00J1acTU IICHXOJIOTHUje Ha OBOM
IIPOCTOPY, C jefiHe, ¥ pasBoja U paja
VucTuryTa 3a ICUXONOTHjy, C Apyre
cTpaHe. VIHCTUTYT je m3gaBay u 4a-
conmca Ilcuxonouwka uciipaxusarea.
[TocebaH fieo M3gaBavKe JeMaTHOCTH
4yHe ¥ 300PHUIIM Ca HayYHMX CKYIIO-
Ba 4nju je VlHCTUTYT 61O OpraHu3sa-
TOp MM CyOPTaHM3aTOpP.

Jpymrreo ncuxonora Cp6uje
http://www.dps.org.rs/pocetna

IpywrBo ncuxonora Cpouje je
1992. roguHe ocHoBano lleHTap 3a
IIpUMEBEHY ICUXOMOTUjY Kao caMoc-
TamHo Ipenysehe 3a mcTpaxkmBau-
KO-pa3BOjHe yciyre, rpapuyko-us-
JaBayKy [eIaTHOCT ¥ KOMepljas-
He nocnoBe. Ienrtap ce 6asm: 1) V3-
TaBayKkoM JenaTHomhy: ypoeHmI,
IPUPYYHMIM M Apyra IICUXOJIOIIKA
nmnTeparypa; 2) Vspajom n gucrpu-
OyLIMjoM ICUXO/IOMIKMX MEPHUX MH-

CTpyMeHaTa: TeCTOBa CIIOCOOHOCTH,
MHBEHTapa JIMYHOCTI 1 TecT-amapa-
Ta, Kao u mpatehe cTpyuHe /muTepa-
Type; 3) OpraHusaumjoM ceMuHapa:
CTPYYHUX ycaBplIaBama 1 o0Oyda-
Bama 13 PasMMIUTUX OOTAcTH NpuU-
MembeHe IICUXO/IOruje, 3a IICUXO/IoTe
u tpeha nmuia (MeHayepy, FUpPEKTO-
pu, BacmuTady, negarosn); 4) Ilpo-
decnonannom cenexuujom; 5) Op-
TaHM3AIMjOM HAyYHOCTPYYHOT CKY-
mma ncuxonora Cpbuje; 6) Opranusa-
LMjOM MCTPaXKMBadyKUX IIpOjeKaTa;
7) IlpubaspameM U FUCTPUOYLIMjOM
HayYHOCTPYYHUX uH(OpManMja U
IPYTUM HOCTOBUMA KOjU CY Off VIHTe-
peca 3a ICUXOJIOTe I IMPY jaBHOCT.

R  FOVOCUA IZDANA CPP- NASKUPU U NOVOM SA0U

Zelite vise

Izvestaj sa Skupstine
PRIVENJENU N
yors PSHOLOGLIU NA

" SAIMU KNJIGA 2015,

ConujanHa ncuxomnoruja
http://www.socialpsychology.org/

Ha crpanumama Hajpehe 6ase
[ofjaTaKa Ha MHTEPHETY U3 COL[UjasI-
He ncuxonoruje (Social Psychology
Network) Hamasu ce npeko jefgaHaect
XI/bajia XUIEPBe3a Koje BOje 10 3Ha-
YajHIX JIOKallyja U3 OBe 00/IacTI.
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w Social Psychology Network

Maintained by Scott Plous, Wesleyan University

Partner Sites Welcome to Social Psychology Network, one of the
oc iety for Perscnality

il Paychoogy largest Internet sites devoted to psychological
research and teaching.

Quick Search | Advanced Search

JpCyi—

3 Researeh Randomizer
[ ———
[ER I —

(&9 JosChemo.rg

Mysej nucropuje Hayke
http://www.mhs.ox.ac.uk/about/

Mysej ucropuje Hayke y Oxc-
¢dopny mocenyje 3Ha4ajHy Beb-/10Ka-
uujy. IIporpamcke aktuBHOCTM My-
3eja peanmayjy ce Kpo3 MoOHorpadcke
U TeMaTcKe M37I0KOe, MUKITyce Ipe-
IaBama U3 pasHMX OONacTM Hayke,
MPOMOIMje KibUra U YacoIuca, KOH-
IiepTe, mpupehuBame OKPYIINX CTO-
JIOBA ¥ IIPOjeKIje HayYHOIIOIy/Iap-
Hux ¢uiMosa. V3 mperiegHor Me-
HIja OBe JIOKaIlMje MOKeMO JToOuTH
nHpopManyje o npencrojehum po-
rabajuma, moceTUTV MpeXKHe U30XK-
Oe, 6ase, apXMBUPAHY KOTEKLIU)y M-
3€jCKMX OM/ITeHa, Kao 1 6ubMoTeKy

Ca IIpEeKO ocaM Xmbaja ClIMKa.

Yaconuc IIpumervena iicuxonoiuja
http://psihologija.ff.uns.ac.rs/
primenjena/

Ha paToj nokauuju Hanmasu ce
HayyHM yaconuc Ilpumervena iicu-
xonoiuja. Yacommc wmspaje Opcex
3a ncuxonorujy dunosodekor da-
KynreTa Yausepsutera y Hosom
Cany.

~RIMENJEN =V “E
SIHOLOGIJ = n

JpymTBO NcTpakusaya y
o6pasoBamy y Cpouju
http://www.dios.edu.rs/

Yopyxeme [pymrBo ucTpa-
XyBava y obpasoBawy y Cpbuju je
ITOOPOBO/BHO, HEBNAJVHO U HeI-
podutHo yapyxemwe. OCHOBU LB
JIpymTBa je ma HoBeXXe MCTPaXKyBa-
4e y obmactu obpasoBama y Cpouju
U TOJCTaKHe YCIIeNIHY Hay4HOMC-
TPa)XMBAUKy Capajiby YHyTap OBe
obmactu. Takobe, OpymrBo he ax-
TMBHO PaJMTV Ha IOBE3MBakby UIa-
HoBa [IpymTBa ca MmebyHapomHuMm
opraHmsanyjama y obmactu obpa-
30Bamba, Y3 TOACTUIIAE paja U ca-
pamme mcrpaxmBada u3 Cpbuje ca
Ko/erama 113 o67actu o6pasopama y
€BPOIICKUM 1 MeDhyHapogHUM KpyTo-
BuMa. Llwms JJpymTsa je u fa akTUB-
HO TIOBe3yje MCTpaKuBayde y 06/1acTu
obpasosamwa y Cpbuju ca kpeatopu-
Ma 06pasoBHe MOJNUTHUKE VM TIOACTU-

4e€ capaamy pain AEI0TBOPHOI Of-
JIy4d1iBamba.

DRUSTVO ISTRAZIVACA

Mpexxa Henrapa 3a 06pasoBHe
IIOJIMTUKE
http://www.edupolicy.net/

Mpexa 1eHTapa 3a obpa-
soBHe monutuke (eHr. Network of
Education Policy Centers —-NEPC)
jecte MelyHapOSHO HEBIAAVHO VA-
pyXeme opraHusanyja nocsehenmx

pasBojy 06pasoBHMX TOMNUTHKA. Mu-
cuja NEPC-a je ojauaBame n0KaaHe
U peruoHajiHe eKclepTuse y QyHK-
Vi TTapTULUIIATOPHE M UCTPAXKNU-
Ba4yKM yTeMe/beHe 00pa3oBHe MOJIN-
THKe ¥ TIPOMOIMja BPETHOCTU OT-
BOPEHOT JIPYIITBa y 06pa3oBamy Ha
mehynapognom musoy. NEPC je oc-
HoBaH 2006. roguHe Kao dpopmanHa
MpeKa IleHTapa 3a 06pa3oBHe HOJIN-
THKe, /I je 3aIIpaBo 3aII0veo ca pa-
nom panuje. NEPC je nacrao op He-
dopmanHe rpyIme /byaM Koju cy fie-
TUIU 33jefHNYKe BPEJHOCTYU yTe-
MeJ/beHe Y yBepemwy ja je 00pa3os-
Ha IIpOMeHa K/byd CBaKe JIPyIITBEHe
mpoMeHe u 3anor 6ojpe O6yayhHOCTH
3a cBe. Mpexa je oTazia eBoIynpana
Kpo3 6pojHe pasBojHe dase y mpo-
LIeCy Kojy capgpxu pedriekcujy, pac-
IpaBy, KOMYHUKaLMjy, [eloBame,
ycIiexe U OHeKaJ, Heycnexe. Mpesxa
TPEHYTHO ¥IMa y YIaHCTBY /iBajieceT
TPU MHCTUTYIVMje U3 IIeCHAecT 3e-
Masba, Mehy kojuma je 1 Cpbuja, kao
U 4eTUpPY MHAUBMAYanHa yiaHa. Ha
cajry Mpexe MOXXeMO ce YIO3HaTh
Ca aKTYeTHUMM IIPOjeKTHMa, aKTUB-
HOCTHMMA ¥ 3HAYajHUM ITyOnuKanuja-
Ma, KOje MOXKeMO TIPEy3eTH y efleK-
TPOHCKOM OOJIMKY.

QR

W MEMOCES  PROICTS  PURLICATIONS  ACTIVITIES  CONTACT

ABOUT NEPC

guess guess bas
probably corre’
edu-cator

profession:

ITentap 3a 06pa3oBHe MOMNTUKE
http://www.cep.edu.rs/

Llenrap 3a 06pa3oBHe MOMUTH-
ke (LIOII) je He3aBMCHM MYNTUVIC-
UUIUVIMHAPHY VCTPAXMBAYKY L{eH-
Tap KOjU HPY)Ka CTPYUHY IOIPLIKY
[IOHOCHOLIIMA OJIYKa M MpaKTUda-
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puMa y pas3Bojy, IPMMEHU U eBay-
aluju HONMTUKA y obmacty obpa-
3oBama. [Iputom, IIOII cranno Ha-
CTOjM Jia TIPeIIO3Ha U YKa)ke Ha 0b/Ia-
CTM KOjUMa, KaKO JJOHOCHOLM OJL/Ty-
Ka, TAKO U Hay4YHa 3ajefHuIa tpeba
zIa ce 6aBe, IPUTOM CHAXKHO Ce 3aJIa-
xyhu sa nadopmrcame 06pasoBHIX
MO/IUTHUKA M IIPAKCU JJOKAsMMa IIPo-
U3BeJEHNX KPO3 paj y APYILITBEHIM
HaykaMa. OCHM CTaJIHO 3aII0C/IeHNX,
LOII uma u BeNMKYy Mpexy capaj-
HMKa 13 Pas3IMuUTHUX JeI0oBa Peru-
OHa I LIMpe.

=P Centar za obrazovne politike -

o @ o

B (X<
Eb; k'*»!E

=
PSS

Yaconuc Mciupancusarwe pa3soja
geue Ha paHom y3paciny
http://ecr.sagepub.com/

Yacomc Hcimpaxusare pas-
80ja geue Ha panom yspaciiiy (eHL.
Journal of early childhood research)
MMa 1ocebaH 3Hadaj 3a UCTPaKMBa-
4e, Kpearope 0Opa3OBHE IOINTH-
Ke 1 IpakTudape Koju ce 6aBe pas-
BOjeM fielie ¥ BaCIMTHOOOPa3OBHNIM
pajom.

@SAGE journals Q ©) st

early childhood
'€ FCrl

early
childhood
research

IIpi4ajmo o Tome
http://www.pricajmootome.rs/

IMpojexar ,,IIpuyajmo o ToMe*
6aBu ce mpyXXameM OecrlaTHe HCHU-
XOJIOlIKe TTOMOhM CTyAeHTHMa Kpo3
mpexxHo (eHr. online) mcuxomom-
KO CaBeTOBame, IyTeM e/leKTPOH-
CKe TIOIITe, CKymoBa u ¢opyma. Ha
CajTy CTYHEHTM MOIy A0OUTM IO-
MOh of mcmxorepameyTa pasmMum-
TUX TepanyjCKUX IpaBana. Y OKBU-
Py IpojeKkTa IUIaHMpaHa je OpraHMu-
3alija Husa 0OpasOBHIUX IIpeflaBamba
ca pasIMYUTUM TeMaMa 13 0671acTu
MEHTA/IHOT 37ipaB/ba KOje MMajy 3a
Wb pasbujame mpefpacysa o Tpa-
XKewy Icuxonolke momohu, pas-
Oujame mpenpacyia o Kopuirhemwy
MHTepHeTa, MHPOPMIUCabe CTYAeHTa
o moryhHocTuma ymorpebe caspe-
MEHUX CpeficTaBa KOMYHMKaluje 3a
3aIITUTY U yHampeherme cBor 3zpa-
BJba I, HAjBOXHI]E, IOJU3aIbe HIBOA
CBeCTMU CTyZeHaTa O 3HAa4ajy U Hauu-
HVMa Opure o MEHTalHOM 37paBJby.
ITpojexaT peannsyje HeBlIagyuHA Op-
ranmsanuja ,IIpomena®

i BB
O TOME

 ONAIA |0 SAVETOWNA | ZMWITE SAVETOVAN | SAVETIG! | PERIOLOIE TEME | ALERA | FORI | D03/ KONTART

Bpurancka 6uémorexa
http://www.bl.uk/

bpurancka 6ubmmoTeka capp-
XKV TPUHAECT MUIVIOHA KIbUTA, TIpe-
KO JIEBETCTO JIBajleceT XWbaja dYa-
comyca ¥ HOBUHA, ali U TPEKO TPU
MIWINOHA 3By4YyHMX 3ammca. OBaj
JIMHK CBaKaKo Tpeba IOfjaTy y ICTY
oMu/beHMX nokanuja. CurypHo here
mpoHahy HemTo INTO fjocaj HUCTE
Mor/ fia HaheTe HM Ha jefHOM fIpy-

rom Mecty. Bubnmorexa pacrosmaxe
ca IIpeKo JIeBeT MIIMOHA YWIaHaKa U3
IIPEKO ABajieceT XM/bajia YacoIuca.

[® Crossroads of
Curiosity Installation

AMepnYKa ICHXOTONIKA
aconyjanuja
http://www.apa.org/

AMepyyka TICMXOJIOIIKA aco-
nujanyja je Bopeha Hay4yHa u mpo-
(decroHamHa IICUXOJIOIIKA OpPTaHMU-
sanuja y CAJl. Thena ocHoBHa Mu-
cuja je fa IpUMMEHM 3Harba U3 IICUXO0-
JIOrMje KaKko Ou ce yHaIIpesuo XUBOT
TBY M.

J AMERICAN PSYCHOLOGICAL ASSOCIATION Qe v

EBponcka denmepamija
TICUXONOUIKIX acoLyjanyja
http://www.efpa.eu/

EBpormcka degeparija mcuxo-
JIOWIKKX aconujanyja (eHr. European
Federation of Psychologists” Associa-
tions — EFPA) jecte Boneha denepa-
LJja HaIVOHAJIHMUX IICUXONIOIIKMX
aconyjannja. Ona 06e36ebyje do-
PYM 3a eBPOIICKY Capajiiby Ha MO/bI-
Ma akKafjeMcKe OOyKe, ICHXOJIOLIKE
[paKce ¥ MCTpaxyBarba. TpeHyTHO
je TpuUjeceT M LIECT €BPOICKUX 3e-
Masba y ynaHcTBy EFPA, n mpepicTa-
B/bajy X OKO TPUCTA XM/bafia IICUXO0-
nora. Ipymrso mcuxonora Cpbuje
IIPUM/bEHO je Y pefloBe oBe EBporic-
ke depeparje 2007. rogune y Ipa-
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ry. OpraHusanyja 3emMaba-WIaHNUIA
ce 6aBu mpomonuujoMm 1 yHampebu-

BameM IICUXO/Ioruje Kao mpodecuje
U Kao Hay4yHe JUCLUIJIMHE, y HpU-
MeHeHMM 00/1acTMMa, Ca HAIZTaCKOM
Ha 00YIIM M MCTpaKMBambyMa IOBe-
3aHMX Ca TUM O0JIaCTMMA y MPaKCHL.
IIcuxonosu y 3sem/baMa-dIaHuIIAMa
Cy, KaKo IpaKTU4Yapy, TaKO U aKa-
[€MCKY TICUXOJIO3Y ¥ UCTPAXKUBAIML.

Jeman on unmesa Penepannje je no-
Be3UBame IIpaKce U VICTPAKMBAbA ¥
IICUXO/IOTMjH, KA0 U CTBapame MH-
TerpaTVBHE ICUXOJIOLIKE JIVCLIU-
IUIKHE.

gp Mupocnasa Puctiiuh

Yuuremmcku pakynret, beorpan
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Innovations
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GENERAL INFORMATION

Teaching Innovations is a scientific periodical issued by the Teacher Education Faculty, University of
Belgrade. It includes theoretical and systematic review papers and original research papers related to sciences
and scientific disciplines dealing with the teaching process at all levels of pedagogical and educational work
with the aim of its improvement and modernisation. Teaching Innovations is intended to provide support to
researchers, and inspiration to practitioners to find optimal solutions and eflicient strategies for introducing
innovations in pre-school, primary, secondary and tertiary education, including life-long learning.

The periodical is issued quarterly.

PAPER SUBMISSION GUIDELINES

The following categories of scientific papers are published in the Teaching Innovations periodical:

1. Original scientific paper (reporting previously unpublished results of the author’s original research
based on the IMRAD (Introduction, Methods, Results and Discussion) scientific method scheme);

2. Systematic review (presenting original, detailed and critical review of the issue under study including
the author’s personal contribution, proved by self-citation);

3. Short scientific paper (original scientific paper which summarises the results of one’s original research
work or work that is still in progress);

4. Review paper (the known findings and results of original research are presented with the aim of
spreading information and knowledge as well as their application in praxis).

Apart from scientific and review papers, the Teaching Innovations periodical publishes translations
of papers, informative reviews and general reviews (of books, computer programmes, educational software,
scientific events, etc.), as well as profession-related information.

Manuscripts should be sent by e-mail and are not returned. The electronic address of the editorial board
is: inovacije@uf.bg.ac.rs. Papers can be submitted in Serbian, English, Russian or French. Papers positively
assessed by the reviewers will be published in the Periodical in the language in which they were written. The
authors who want their paper to be published in a foreign language (English, Russian or French), must have it
translated into the language of their choice.




All papers are anonymously reviewed by two component reviewers. The author is obliged to inform
the editorial board in writing about any changes made in the text (number of the page which includes the
changes with all the changes highlighted) according to the reviewers’ comments and recommendations.
Upon that, the decision regarding publication is made, which the author is informed of within three months.

The paper submitted for publication should conform with the Teaching Innovations style sheet in order
to be taken into consideration for reviewing. Papers which do not comply with the outlined style sheet will
be returned to the author (authors) for revision.

STYLE SHEET

1. Font. The paper should be written in Microsoft Word, font Times New Roman size 12. Paragraphs:
font — Normal, spacing - 1.5, the first line automatically indented. (Col 1)

2. Volume. The full volume of systematic reviews and original research articles is up to 16 pages (36 000
characters); short scientific papers, critiques, polemics and discussions, as well as review papers or translated
papers up to 8 pages (about 15 000 characters); and event reports and short reviews up to 2 - 3 pages (about
3800-5600 characters). The editor has the right to accept longer papers if the research requirements are such.

3. General information about the authors. Name, middle name (initial only) and surname are given in
the heading, affiliation in the line below. The third line should include home address or Institution address and
the birth year (the birth year is not published, but it is used for paper classification at the National library of
Serbia). The author’s name should be accompanied with a footnote stating the author’s e-mail address. If there
are several authors, only one (preferably the first author’s) address should be provided. If the paper is based
on a doctoral thesis, the footnote should include the title of the thesis, place and faculty where the viva took
place. Papers resulting from research projects should include the project title and registry number, the funding
organisation and institution of its application. Position: left.

4. Title of the paper. Three lines below the name. Font: Times New Roman, 12, bold; position: centre.

5. Summary. It can be 150-300 words long, and should be given at the beginning of the paper, one
line below the title. It should state the aim of the paper, applied research methods, the most significant results
and conclusions. The editorial board provides translation of the summaries into English or translation of
extended summaries from other languages into Serbian. The editorial board does not provide translations of
full papers into foreign languages.

6. Key words. They are stated below the summary. There should be up to five words in italics, in standard
letters, separated by a comma (with a full stop behind the last one).

7. The text body. Papers should be written concisely, in a comprehensible style and in a logical order. Asa
rule, it includes the introductory part with a clearly stated aim or the main problem of the paper, description of
methodology, presentation and discussion of the results, and a conclusion with suggestions for further research
Or praxis.

8. References in the text. Literature used is referred to in brackets and included in the body of the
text, not in a footnote. Surnames of foreign authors used in the text body are quoted in the original form or
are phonetically transcribed in Serbian, accompanied by the original in brackets with the year of publishing



included. For example: Mejer (Meyer, 1987). If the paper was written by two authors, surnames of both are
stated; in the case of more than two authors, the surname of the first author is stated, followed by “et al.*

9. Citations. No matter how long, the citation should be followed by a reference to the page number.

10.Tables, graphs, schemas, pictures. Tables and graphs should be in Word or a similar compatible
programme. Each table, graph or schema must be comprehensible without reading the text, i.e. it must be
marked with an ordinal number, title and caption (not longer than one line) and the legend (explanation of
marks, codes and abbreviations). Pictures should be prepared in the electronic form in the 300dpi resolution
and jpg format. Tables, graphs, schemas and pictures should be inserted in proper places in the text. Showing
the same data in table and graph formats is unacceptable. Illustrations taken from other sources (books,
journals) must be quoted with the source. Apart from that, a written consent from the copyright owner should
be obtained and submitted to the editorial office.

11. Statistical analysis results. Results of statistical interpretations should be presented in the following
way: F=25.35, df=1,9, p< . 001 or F(1,9)=25,35, p< .001 (as common in the statistics of pedagogical and
psychological research).

12. Footnotes and abbreviations. Not allowed, except in special cases.

13. List of references. The end of the text should be followed by a list of references quoted in the text, in
alphabetical order and in the following way:

BOOK

Sahlberg, P. (2011). Finnish Lessons. What can the world learn from educational change in Finland? New
York: Teacher College Press, Teachers College, Columbia University.

PAPER IN A PERIODICAL

Haslam, A. A., Jetten, J., Postmes, T. and Haslam, C. (2009). Social Identity, Health and Well-Being: An
Emerging Agenda for Applied Psychology. Applied Psychology, 58 (1), 1-23.

CHAPTER IN A BOOK or REVIEW IN A BOOK OF PROCEEDINGS

Zgaga, P, Devjak, T., Vogring, J. and Repac I. (2001). National report - Slovenia. In: Zgaga, P. (ed.). The
Prospect of Teacher Education in South-east Europe (527-570). Ljubljana: University of Ljubljana, Faculty of
Education.

WEB DOCUMENTS

Kallestad, J. and Olweus, D. (2003). Predicting Teachers and Schools Implementation of the Olweus
Bullying Prevention Program: A Multilevel Study. Prevention and Treatment, Vol. 6, No. 2. Retrieved May 18,
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paper.
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which the papers were published. If several cited papers were written by the same author and published in the
same year, references should be marked by letters next to the year of issuance, for example 1999a, 1999b... Citing
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Muopanyje
y HaCTaBU

iR

Yacomuc MHosayuje y Haciiaéy HAYIHN je aCOINC KOjU M37aje YUnTe/bcKy (aKynTeT YHUBEP3UTETA Y
Beorpany. ¥ meMy ob6jaB/byjeMo Teopujcke, IpeIiefiHe M OPUIMHATHE VICTPXXMBAUKe pajjoBe 13 HayKa U Ha-
YYHUX AUCLUIUIMHA KOje TPeTMpajy HaCTaBHM IIPOlieC Ha CBYM HUBOMMA BAacIMTama ¥ 00pa3oBama y IU/bY
BeroBor yHanpebemwa un Monepunsanyje. Lws je na Muosayuje Oyay moppiika MCTpaKMBadlMa, a MHCIIMpa-
IMja IpaKTUYapyMa y IpOHaIaKemby ONTUMATHUX pellera 1 eQUKaCHUX CTpaTeruja 3a yBohemwe MHOBaIMja y
HACTaBM Off PEJIIKO/ICKOT BaCIUTaha IIPEKO OCHOBHOIIKOJICKE, CPENOLIKO/ICKE ¥ YHUBEP3UTETCKE HACTaBe
JI0 IIeTIOXMBOTHOT 06pasoBamba.

Yacommc usnasnu YETUPU IIyTa TOANIIHE.

YIIYVITCTBO AYTOPVMA

Y waconucy JMHosayuje y Haciiaéu 06jaB/byjeMO Hay4He WIaHKe KOji IpUIajiajy crnegehnm kareropujama:

1. M3BOpHM HAay4HU WIaHAK (Y KOMe Ce M3HOCe IIPETXOZHO HeobjaB/beHN pe3y/ITaTl CONCTBEHNX UCTpa-
X1Bama HayuHUM MeTofoM npema memyu IMRAD (Introduction, Methods, Results and Discussion));

2. IIperefHY Hay4YH! WIAHAK (paj] KOju Cafip>Ky OPUTMHAJIAH, IeTa/baH M KPUTUYKY IIPUKA3 MCTPaXKN-
BAYyKOT Ipo6IeMa y KoMe je ayTop 0CTBapuo ofpeheH JOnprHOC, BU/bMB Ha OCHOBY ayTOLIMTATA);

3. KpaTK! Hay4YHM YWIaHAK (M3BOPHM HayYHM WIAHAK KOjU CaXKMMa pe3y/TaTe M3BOPHOT MICTPAXKMBAYKOT
JieTTa VM fiena Koje je joIl y TOKY);

4. cTpy4HM WiaHaK (y KOMe ce CaoIlIITaBajy MO3HaTa Ca3Hamba I Pe3y/NTaTy U3BOPHUX MCTPAKMBAIbA, Ca
HaMepoM IINpemna MHPOPMAIJja I Ca3Haba, Kao U HUX0Be IPUMEeHe Y IPaKCH).

OcuM Hay4dHMX U CTPYYHUX PafiOBa, Y Yacomucy VMHosayuje y Haciiasu o6jaB/byjeMo IpeBefieHe pajio-
Be, NH(OpPMATIBHE IPUIOTe ¥ IpyKase (KIBUIa, padyHapCKUX IporpaMa, 06pa3oBHIX cOPTBepa, HAYIHUX JI0-
rabaja 1 fip.), kao u cTpyuHe nadopmaryje.

Pykommcu ce mra/py eeKTpoHCKOM momrToM M He Bpahajy ce. EnexTpoHcka ampeca pemakiuje je:
inovacije@uf.bg.ac.rs. AyTopyu Mory mociatu pagoBe Ha CPIICKOM, €HITIECKOM, PYCKOM MM GpPaHITyCKOM je3u-
Ky. CBM pajjoBM Koju 106Mjy HO3UTUBHe pelieH3nuje 61he 06jaB/beHM y 4acoIUCy Ha je3UKy Ha KOM CY HaIlu-
caHN. YKOJIVIKO ayTOpM XKene fa paji Oyzie 06jaB/beH y 4acomucy Ha CTPAHOM je3MKY (EHITIeCKOM, PYCKOM WIN
(bpaHIyCKOM), HEOTIXO/IHO je fla ra IIpeBefly Ha je3nK Koju Cy ofabpar.

CBM pafioBI Ce aHOHMMHO pelleH3Mpajy Off CTPaHe Ba KOMIIETEHTHA pelieH3eHTa. AyTop je iy>KaH Ja 'y
nucMeHoj popmu perakifujy ymosHa ca CBUM M3MeHaMa Koje je HAUMHUO Y TeKCTY (6poj CTpaHuIle Ha KOjoj
ce Ha/la3y M3MeHA U O3HaYaBamhe MeCTa Ha KOMe je IpOMeHa U3BPIIeHa), Y CKIafly ca mpuMen6amMa 1 mpe-



nopykama peneHsenara. Hakon Tora, ypehusauku on6op foHoCr omnyky o o6jaspusamy. O ToMe o6aBernTa-
Ba ayTopa y POKY Off TPU Mecelia.

Pap mpunoxkeH 3a o6jaB/prBame Tpeba fa Oyzie mpuIpeM/beH IpeMa CTaHapAyMa Jaconuca JMHosayuje
y Haciliasu Kako 61 6110 YK/bydYeH y IpoLenypy peleHsupama. Heoprosapajyhe npunpembenn pykonucn
6uhe Bpahenn aytopy (ogH. ayropuma) Ha fopapy.

CTAHIOAPIV 3A IIPUIIPEMY PATTA

®onT. Pay Tpeba a Oyze HammcaH y TeKcT npouecopy Microsoft Word, portom Times New Roman, Be-
mnunHe 12 Tavaka. [Taparpadu: pont — Normal, mpopep — 1.5, mpBu pex — yBydeH ayromarcku (Col 1).

O6um. IIpernefHy u NCTpaXKMBAYKM PAIOBU MOTY OMTH LY>KMHE IO jeflHOT ayTOpcKor Tabaka (16 cTpa-
Ha, 0KO 36.000 3HaKOBa), KPaTKy HAyYHU WIAHLIM, KPUTHUKE, TIOJIEMIUKE U OCBPTH, KaO U CTPYYHU U TIpeBeleHN
panoBu o 8 crpaHa (oko 15.000 3HaKOBa); M3BeEIITAj1 ¥ IpUKasu 1o 2—-3 crpaHe (mpubmmkHO 3800-5600 3Ha-
KOBa). YpelHUK 3afip>kaBa MPaBo Jja 00jaBy 0OMMHUje pafoBe Kajia M3pakaBambe Hay4YHOT CafpiKaja 3axTeBa
Behm mpocrop.

Omury nogamy o ayropuma. Vime, cpeirbe CI0BO U Ipe3yMe ayTopa HaBOAM Ce Y IPBOM Pefly, a y clie-
neheM ce aje MHCTUTYIMja y KOjoj pamy. Vicmon Tora Tpeba HaBeCTM afipecy CTAaHOBamba MMM MHCTUTYLjE Y
KO0joj je ayTop 3aIoc/ieH U roayHy pobemwa (roguHa pobhema ce He 06jaBibyje, amu ce KOPUCTI IPUINKOM KIa-
cndukanuje pagosa y Hapoproj 6ubmoreny Cp6buje). Ilosunmja: left. Ilopen cBor nmena ayTop momaje dyc-
HOTY, Y 4MjeM CafipXKajy Ha JHY CTpaHMIIIe HABOAY CBOjy €/IEKTPOHCKY afipecy. AKO je ayTopa Bullle, Tpeba gaTu
CaMo aJipecy jefHOI, OOMYHO IPBOL. YKOIMKO pajj MOTHYe U3 JOKTOPCKe AMcepTanyje, y GycCHOTH y3 HAac/lIOB
Tpeba Ia CTOjM 1 Ha3MB Te3e, MeCTO U PaKy/ITeT Ha KojeM je onOparmeHa. 3a pajjoBe KOjy NOTUYY U3 UCTPaXKu-
BAUKMX IIpojeKaTa Tpeba HaBeCT Has3uB 1 Opoj pojekTa, GUHAHCHUjepa M MHCTUTYLM)Y Y KOjoj ce peanusyje.

Hacnos papga. Tpu pena ucniog nmena. ®@out: Times New Roman, 12, bold; mosunuja: center.

Pesume. Moxxe 6utu myxmue 150-300 peun, Hamas3y ce Ha IOYETKY pajia, jelaH pef VICIIOH HAac/lIoBa.
Cagpxy UWb pajia, IpMMelbeHe MeTOfle MCTpaKMBalba, HajsHauajHUje pe3yaTaTe U 3aK/bydke. Pemakmuja
o6e36elyje mpeBoheme pe3nmea Ha eHITIECKH je3UMK WM NpeBoheme MpolnpeHnx pesnmea ca Jpyrux je-
3MKa Ha CPIICKH je3uK. Penaknyja He 06e36ehyje mpeBoy pajioBa y LieIMHM Ha CTpaHe je3NKe.

Kbyune peun. HaBope ce n3a pesumea. Tpeba a ux Oyze [0 IeT, Iy ce UTATUK CTAHAAPSHNUM CJIO-
BUIMa U OfIBOjeHe CY 3ape30oM (13a IoC/Iefbe CTOjU Ta4yKa).

OcHoBHH TeKcT. PajjoBe Tpeba mucaTu je3srpoBUTO, pasyM/BUBUM CTWIOM M JIOTMYKUM pefoM. OH, o
IpaBWIY, YK/bydyje YBOLHM [ieo, KOju ce 3aBplIaBa ofpehemeM 1mpa mim nmpobneMa pajia, Onmuc MeTOH0/O-
ruje, IpMUKa3 JOOUjeHNX pe3y/nTara, AUCKYCHjy pe3yaTaTa I 3aK/by4aK ca IIpernopyKama 3a fla/ba MCTPaKMBarba
VIV 3a TIPAKCY.

Pedepenne y Tekcry. CBe pedepeHLie Ha CPIICKOM je3VIKY Y CIIMCKY IUTepaType 1 Y 3aTpajiaMa y TEKCTY HaBOfie
ce IATMHUILIOM, 6e3 063Mpa Ha BpCTy KopyiheHOT IicMa y TEKCTY U IMCMa Ha KOMe Cy IITaMIIaHy KopuitheHu 1sBopu
— kmpure 1 yacomicy. Ha nuteparypy ce ynyhyje y sarpagu y caMoM Tekcty, a He y pycHOTH. VIMeHa cTpaHux
ayTopa y TeKCTY Ce HaBOJje Y CPIICKOj TpaHCcKpunuuju (mpema onpendama y Baxxehem IlpaBomucy), a 3aTum ce 'y
3arpaji HaBOfle M3BOPHO, Y3 TOAMHY mybnukoBama paga. [Ipumep: Mejep (Meyer, 1987). Kapa moctoje aBa
ayTopa pajia, HaBOJie ce IIpe3uMeHa 00a, JOK ce y cry4dajy Beher 6poja ayropa HaBoayu npe3ume IpBor u ckpahe-
HIIIA »,i sar.“ YKOJIMKO je ped 0 pajly Ha CPIICKOM, I/ et al.“ yKonmko je ped o pagy Ha CTpaHOM je3MKY.

IIurarn. Caky nuTar, 6e3 063upa Ha Ly>KuHY, Tpeba fa npatu pedepenua ca 6pojem crpane. [Ipumep:
(Meyer, 1987: 38).



Ta6erne, rpadukonn, cxeme, cmmke. Tpeba na 6yny caunmwenu y Word-y mnm HeKoM lbeMy KOMITaTHOWI-
HOM mnporpamy. Tabene u3 cTaTucTMykmx makera Tpeba ,npebauntny Word. Caka Tabena, cxema, C/IMKa u
CBaKM IpaMKOH MOpajy OUTHU pasyM/bUBU 1 Oe3 UMTama TEKCTa, OfJHOCHO, MOPajy MMaTK pefHM 6poj, Hac/lIoB
(TmperusaH, He AY>KI Off jeHOT pefa) U jereHay (objalmera 03HaKa, mdapa u ckpahenna). Cnuke Tpebda
IPUIPEMUTH y eeKTPOHCKOj popmu ca pesonyuujoM of 300dpi u y popmary jpg. Tabene, cxeme, cimke u rpa-
¢dukonu Tpebda na O6yny pacnopehenu Ha ogrosapajyha mecra y tekcry. IIpukasuBame ncTux nogaraka rabe-
JlapHO 1 rpaduuKM Huje IPUXBAT/bUBO. 3a WIYCTpalLyje Ipey3eTe U3 APYTUX M3BOpa (KIUTa, YacoIca) ayTop
je my>kaH fia ynytu Ha usBop. Ocum Tora, moTpeOHO je Aa npubaBy 1 JOCTaBU PefaKLji MICMEHO Ofo0perbe
BJIACHMKA Ay TOPCKYX IIpaBa.

Pesynratu craructimuke obpane. Tpeba na 6yny fatu Ha cnegehm Haunn: F=25.35, df=1,9, p<.001 wmn
F(1,9)=25,35, p<.001 (xako je yo614ajeHo y CTaTUCTHUIIN TIeATONIKIX 1 IICUXOMOMKIX UCTPAKNBAHa).

®ycHote u ckpahennue. Hucy 103Bo/beHe, OCHM y M3y3€THUM C/Ty4ajeBUMa.

Cnucak mureparype. Ha kpajy Tekcra y ckinany ca AITA (AMepuyka mcuxosomika aconmjanmja) Tpeda

IPWIOKNTY CIMCAK JIMTepaType Ha KOjy ce ayTop 1mo3nuBao y pafy. PedepeHie ce HaBoje abeLileTHUM peoM
10 Ipe3VMeHuMa ayropa Ha cnefehn Haunh:
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Y cnucky nmuteparype HaBofe ce caMo pedepeHile Ha Koje ce ayTop TO3MBa WIH KOje je aHaIM3upao
Y HIperiegHoM YIaHKY.

Kaga ce mcty ayTop HaBOo;M Bulle IIyTa, IOLITYyje Ce PeJOCIel TOAMHA y KOjuMa Cy PpajoBu
nmy6/IMKOoBaHM. YKOIUKO ce HaBopu Behy 6poj pajjoBa uctor ayropa My0IMKOBaHMUX Y MICTOj TOAVHM, PajjOBU
Tpeba ma Oymy o3HaYeHN C/IOBMMA Y3 FOAVHY U3fama HIp. 1999a, 19996... Haohemwe HeobjaB/peHNX pagoBa
HIj€ ITOXKE/bHO.
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