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Abstract

This article examines the literature associatedh wsbcial constructivism. It discusses whether docia
constructivism succeeds in reconciling individuabwition with social teaching and learning practicAfter
reviewing the meaning of individual cognition anacigl constructivism, two views —Piaget and VWggtsk
accounting for learning from social constructiypstrspectives including the differences and sintiegibetween
them are argued. This paper also reviews some rogsdhat is conducted from a social constructivist
perspective.
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1. Introduction

Since the philosophy of mathematics is a main epistogical concern in learning and teaching (ErnE390),
there is an argument about the need for an alternative to the traditional absolutist philosophies (Ernest, 1990;
Ernest, 1993; Confrey, 1990), which propose that the knowledge occurs outside the moindhe knower
(Jaworski, 1994). Thus, constructivism, which ighaory of learning claiming that knowledge is buoit
constructed actively, (Fox, 2001) has become onth®fmain research paradigms in mathematics educati
(Ernest, 1996; Confrey, 1990). Constructivists are mainly influenced by Jean Piaget who is regarded to be one of
the most significant early supporters of a consivist approach to comprehending learning and foom the
individual is the essential part in meaning-makibgrman, 1996). According to Piaget, knowledgehaf world

is not found, but made (Bruner, 1997).

From the constructivist point of view, learningcisnsidered as the process of mental constructicretly the
individual adds new information onto a constructedierstanding and knowledge (Pritchard, 2009). f@gnf
(1990) describes constructivism "a theory aboutlithés of human knowledge, a belief that all knedde is
necessarily a product of our own cognitive acts”1(@8). She argues that the world cannot be appdeke
directly in the objectivist’s sense; individual’s understanding is constructed by way of their experiences.

Although there is a general belief about the eristeof various types of constructivism, both radiaad

otherwise, the main emphasis has been on the tddica by Ernst von Glasersfeld, which focuses ba t
individual aspects of learning (Ernest, 1993). @a basis of Piaget's ‘cognitive adaptation’, voraggrsfeld
presents the two principles of ‘radical’ construisim (Jaworski, 1994).

* "Knowledge is not passively received but actively built up by the cognizing subject;

e The function of cognition is adaptive and serves ¢inganization of the experiential world, not the
discovery of ontological reality."

(von Glasersfeld, 1989, page 182)

He pointed out that the first principle would beetficial in the absence of the influence of theosel principle.
Therefore, acknowledgment of just the first priteijs regarded as ‘trivial constructivism’. Howeytre second
principle as well as first one is necessary forigald constructivism (Jaworski, 1994). Since radical
constructivism emphasizes the individual primarthis approach has been criticized for its disrégafr the
socid dimension (Ernest 1993; Lerman 1994). Given this, the question of ‘how to reconcile the private
knowledge, skills, learning, and conceptual dewvelept of the individual with the social nature ohsol
mathematics and its context, influences and tegthsénidentified as ‘a fundamental problem faced thg
psychology of mathematics education’ by Ernest §)998.62). Therefore, a social constructivist pbiphy of
mathematics could be seen to address this prollawofski, 1994).

In this paper, whether social constructivism sudser reconciling individual cognition with socigaching and
learning practices will be discussed. Firstly, theaning of individual cognition and social constitism will
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be explained. Secondly, the differences and siitidarbetween the two types of social construativeccording
to Piaget's way and Wgotsky’s way will be argu@&thirdly, theoretical considerations will be disceidsThen,
some research reviewed will be examined from aasgoinstructivist perspective and brought to a tmion.

2. Individual Cognition

Within the psychology or philosophy, cognitive pesses are basically defined as being intrinsichim t
autonomous problem solving ability of stimuli frahe direct surroundings. Thus, cognition requiriag inner,
situation-independent environment’ (p.39) is esaénd mental content and the relationship betwewmtal
content and outside world. To define cognition aaty, it can be regarded as the reasoning proddasdér,
1999). In addition to this, the cognitive revolutias a reaction to behaviourism can give the bdwdichition of
cognition. In the late 1950s and early 60s, it vamdized that behaviourism neglected the innergeeof mind
(Gardenfors, Johansson, 2005) and there were oeadbietween individual’s inputs and outputs (Hardee9).
Individuals’ reactions were associated with thaternal states rather than just ‘direct, mechantealse-effect
chains’ (Harder, 1999, p.40).

3. Social Constructivism

Voss et al. (1995) stated that the ‘sociocultueafotution’ has been recognized in the recent decAgesuch a
revolution, the emphasis on learning is not onlytigh social interaction but also in out-of-schoohtexts
(p-174). It is argued that people cannot comprehieadndividual cognitive development in the absent the
social context in which the individual grows up (@énfors, Johansson, 2005). In Maturana’s (1978)sio
“Knowledge implies interaction, and we cannot sbeip of our domain of interactions, which is clos&éé live,

therefore, in a domain of subject-dependent knogéeand subject-dependent reality... We literally trehe

world in which we live by living it.” (pp. 17-18)

Social constructivism is a philosophical stancechtaccepts that both social interaction and indigidneaning
making play pivotal and crucial parts in the learning of mathematics (Ernest, 1994; Ernest, 1998). Social
constructivists, thus, consider the process of kngvas the essence of social interaction that l¢adsgher
levels of reasoning and learning (O’Connor, 1988paddition, the acquisition of intellectual skiltsregarded as
an active process involving others (Jones, Bradeje, 2002; von Glasersfeld, 1989). From the social
constructivist point of view, culture and contexias an essential role in understanding in orderotwstruct
knowledge through this understanding (Derry, 1999).

Learning, in particular the learning of mathematics considered as a social construction by social
constructivists. This is not only because the orifimathematics is social or cultural but alsojttstification of
mathematical knowledge rests on its ‘quasi-emgirisis (Ernest, 1991). However, the fact thatehis a lack

of consensus about the term ‘social constructivesnivell as its theoretical bases and assumptiopainted out

by Ernest (1994). According to Ernest (1990), aiadomonstructivist epistemology is developed frame two
principles of radical constructivism from von Glesfeld, which are aforementioned. In addition test, in
order to elaborate the epistemological basis ofab@onstructivism, Ernest (1990) extended theseciples
with the added presumptions of the existence absaad physical reality.

* “the personal theories which result from the orgation of the experiential world must ‘fit' the
constraints imposed by physical and social reality;

» they achieve this by a cycle of theory-predictiestifailure-accommodatiommew theory;

» this gives rise to socially agreed thies of the world and social patterns and rules of language use;

* Mathematics is the theory of form and structure #nses within language.”

By the same token, Taylor and Campbell-Williams9@P(as cited in Jaworski 1994) propose anothercipie

extending the principles of radical constructivisiis principle acknowledges that knowledge is twmsed

socially by the virtue of its discussion and mediatwith others. In addition, it is stressed ttaiduage plays
the pivotal role in learning and the learner is sidared as an interactive co-constructor of knogded
According to Jaworski (1994), ‘the essence of domiastructivism is recognition of the power ofdrdction

and negotiation influencing individual constructidntersubjective or ‘taken-as-shared’ knowledge ba seen
as a product of such interaction where participaetsm to agree on certain interpretations repredehtough
discourse and non-verbal communication.’ (p.211).
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In the next section, the differences and similesitbetween the two types of social constructivisooeding to
Piaget's way and Wgotsky’s way will be put forward

4. ViewsAccounting For Learning from Social Constructivist Per spectives

Wgotsky and Piaget proposed different mechanismsa¢count for learning from social constructivist
perspectives; from the former perspective, the social life is of paramount importance, whereas from the latter
perspective, the individual is of paramount impoce

4.1 Piaget’s Approach

Piaget's constructivist perspective is based oricagdconstructivism, focusing on the individual odtyye
processes, combining with social interaction. Aligb it accepts the social aspects of classroomeiciien, it is
the individual aspects of knowledge constructionwdnch it is focused (Ernest, 1994; Rogoff 1990; Wertsch
1985). However, Piaget (1970) said that “...theradslonger any need to choose between the primacieof
social or that of the intellect: collective intadteis the social equilibrium resulting from thedntlay of the
operations that enter into all cooperation” (p.114)

It is Piaget's belief that children’s actions idatéon to their external world cause learning ahal there is no
place for teaching in this state (Jaworski, 1994) independent work of the individual as well gaaity on

each other’s view is also emphasized in Piagegsrhin terms of inter-subjectivity (Rogoff, 199%). addition,

according to Piaget, social interaction, in disauss between children holding different views, ighty likely

to create cognitive conflict, which helps individleacognitive growth thereby re-establishing eduilim

(Palincsar, 1998). From this point of view, diffeteperspectives which could contradict with theivnopre-

existing perspectives can be seen through suckdbdiscussions, therefore, giving rise to dis-kopation,

which, in turn, leads the individual to resolve ttiéference thereby reorganizing and rebuilding ritgns

(Tudge, Rogoff, 1999). Piaget stated (1985) thaegluilibrium forces the subject to go beyond higent state
and strike out in new directions” (p.10, cited ialiRscar 1998). From this perspective, intellectimlelopment
is an active process of dis-equilibration and reddiration thereby continuing reconstruction ofckviedge
(DeVries, 1997). Furthermore, it is Piaget's sugigesthat in order to make the social interactionstreffective,
equals’ cooperation is necessary, resulting in gehgnsion of each other’s aspects with reciprosftgheir

different thoughts (Rogoff, 1999).

4.1 VWgotsky's Approach

Wgotsky’s way to the relationship between sociadl andividual processes contrasts with Piaget'a imnumber
of essential ways. First of all, Vgotsky prioréit social and linguistic influences on learning anelaning-
making and stated that “The social dimension ofscausness is primary in time and in fact. The\ilial
dimension of consciousness is derivative and seghd\VWgotsky 1978, p.30). From this point of view
“thought (cognition) must not be reduced to a sttibjely psychological process” (Davydov, 1988, p.difed in
Cobb, 1994).

According to Wgotsky, social interaction througarficipation in a number of joint activities andemalization
of the influences of collective working providesieers with intellectual development and the adtijoiis of
knowledge of the culture and the world, if they are guided by a more skilled peer or adult (Rogoff, 1999); the
interaction between children and their caregivéws,instance (Palincsar, 1998). In order to accdontthis
social and participatory learning with a teachemure informed peer, the concept of the zone okipral
development (ZPD) was developed by Vygotsky (1978g described that as “the distance between thalac
developmental level as determined through indepanpi®blem solving and the level of potential depehent
as determined through problem solving under aditfance or in collaboration with more capable pegrsS36).
According to Bruner (1997), “The ZPD is where pes@gand intersubjectivity enter the Wgotskyiantpie.”
(p.131). Lerman (2000) also defined the ZPD asnstrument to examining individuals’ contributiors the
learning setting as well as the role of intersutdyey in scaffolding participants.

Furthermore, semiotic mediation plays an essep8al in co-construction of knowledge (John-Steindaan,
1996). According to Wgotsky, social and individdahctioning is mediated by semiotic mechanism-signd
psychological dols (Wertsch, 1991). By semiotic Vygotsky (1981) means : “language; various systems of
counting; mnemonic techniques; algebraic symbol systems; works of art; writing; schemes, diagrams, maps and
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mechanical drawings; all sorts of conventional signs and so on” (p.137). Internalization of these semioticsistss
autonomous problem solving processes as well aprtbgress of knowledge co-construction (Palinst888).
Most members of the sociocultural thought commurditcept the significance of semiotic mediation, in
particular language, in thinking and the develophodérronsciousness (John-Steiner&Mahn, 1996).

Language has a crucial part to play in mental fionatg and conveying the cultural heritage of theups, such
as ethnicity and gender, in whiche individual is born into and brought up (Lerman, 1996; Lerman, 2001).
From this perspective, in addition to languagetural context by the virtue of the use of langueyaecessary
for cognitive development in Wgotsky’s theory (Bar, 1997). Since language and knowledge are pstirex
and on the external plane, internalization of the meanings and culture is necessary; namely individuals cannot
originate them. Hence, the essence of the Wgatstheory is internalization (Lerman, 2000). In alg/'s
words: “Every function in the child’s cultural ddepment appears twice: first, on the social leaakl later, on
the individual level; first, between people (interpsychological), and then inside (intrapsychological) . . . All the
higher functions originate as actual relations leemvhuman individuals.” (Wgotsky, 1978, p. 57)

Given the different ways of Piaget and \Wgotsky amling social interaction in individual cognitive
development, there are various viewpoints of caiestrism and the social dimension of work in therature of
mathematics education. Thus, it is a matter of telfBome believe that these two ways are complement
incommensurable, while others say that these are contradictory (Lerman, 2000; Ernest 1994). In the next section,
some theoretical considerations will be discussed.

5. Theoretical Consider ations

The integration of social interactions into constivism is supported by a number of writers. A groof
researchers, Cobb, Wood and Yackel, for instancguea that these theories are complementary. These
researchers (1992) provided an explanatory framewfmr social interactions drawing attention to
complementarity of acculturation and cognitive aspe'When we talk of students’ constructive attbs we are
emphasizing the cognitive aspect of mathematicalniag. It then becomes apparent that we need to
complement the discussion by noting that learningl$o a process of acculturation.’ (Cadtbal, 1992, p.28)
Cobb (1994) also stated that mathematical learshmguld be considered as a process in which knowlégig
constructed by an individual actively as well apracess of acculturation into the mathematical fimes. He
asserts that it is how to integrate these two patses in mathematics education that is a fundsahéssue
instead of debating between them. Cobb and Yad8fq) conducted a classroom based research prajett,
developed an outlined interpretive framework for analysing classrooms; this showed that the two perspectives
were complementary.

Ernest (1991) and Bauersfeld (1992) also arguedttfer complementarity of social aspects and indiaidu
cognition; they emphasise social convention and the role of the social dimension in individual cognition
respectively. However, Bruner (1997) suggested,e“Tho perspectives grow from different world viethat
generate different pedagogical strategies, difteresearch paradigms, perhaps even different epidtgies....
Better each go their own way.” (p. 135).

Sfard (1998) has proposed that these theories r@mimensurable, not incompatible. Since each offers
something in contrast to the other, each of them is necessary; namely there is not just one correct theory.
According to her, one is highly likely to exist #Hte same time with the other in peace. She stdiad t
“...theoretical exclusivity and didactic single-mirmiiteess can be trusted to make even the best of tashala
ideas fail.” (p.11). Thus, she suggested that i& imixture of them that would draw advantage frdrase
theories, while avoiding the disadvantages of each.

Nevertheless, Confrey (1995) argued that thergpatential incompabilities between the two theowadtidews.
It is Confrey’s consideration that it is difficuth reconcile the two theories. Her emphasis is tiratindividual
constructivist perspective is crucial. In the aleseaf it, the diversity of individual constructignshich have a
pivotal role in the learning process, is lost fraocess. In Confrey’'s words, an “exclusive reliarmse
‘mathematizing’ as ‘the interactive constitutionao$ocial practice’ could lead social constructivésearchers to
overlook much of what Piaget demonstrated and tiergstimate or under-investigate the strength aretsity
of individual students’ constructive processes”ritey, 1995, p.219). Thus, she argued that Vgdsskeories
are inadequate to explain the creativity of theviidial which is an obvious weak point. She, theref put
Piaget's ideas into Wgotsky’s to correct that wealint. On the contrary, Rogoff (1990) describessél as a
supporter of Wgotsky, that the integration of sbdnteraction into Piaget’s individualistic appobacannot
achieve Wgotsky’s view that it is crucial to corapend cognition within social context.
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In Lerman’s 1996 and 2000 articles, he argued tthege theories are contradictory. Thus, combinimg with

the other would create incoherence. Lerman (1986 that, ‘attempts to incorporate intersubijétstiinto

radical constructivism make it an incoherent thégpy148). In contrast, Steffe and Thompson (20@€3erted
as a reply to Lerman that it is interaction ratthem intersubjectivity that was an intrinsic comeonin radical
constructivism from the very beginning. As supgorttheir statement, they emphasized that von Gééald is
interested in comprehending ‘the nature of humanmanication and language’ (p.194). However, it igri@r's
(1997) view that Piaget's theory is lacking in nstebjectivity. Tudge and Rogoff (1999) also argtieat “social
influences on development are not central to Pagetory” (p.34) and explain their view that Pitig@pproach
was to “focus on the individual as the unit of gs&” in contrast with VWgotsky’s focus on “socidtivity” as
the unit of analysis (p.30).

According to Lerman (2000), due to the fact thadsth theories have completely different origins, sbeial

dimension should not be integrated into radicalstrctivism. He also stressed that Piagetian aditah
constructivist approaches cannot give an accounwhgf and how children fail. However, Solomon’s (899
explanation for the failure is “cognitive immatyribn the part of the child, inadequate teachinghenpart of the
teacher” (p.377).

Having discussed various viewpoints of construstiviand the social dimension of work in the literatof
mathematics education, some of the empirical rebemviewed will now be examined in order to analiisw
social interactions promote individual cognitiondatearning and enhance our understanding of social
constructivist perspectives on teaching and legrnin

6. Research Review

From the social constructivist perspective, intespaal interactions in the course of classroomudision and
discourse are considered as important tools fordéaeelopment of individual cognition. Cobb et ab$B),
conducting a project for a year-long teaching expent in one second grade classroom, investighieaxtent
to which children engaged in inquiry mathematicewlthey worked together in both small group andleho
class settings. Their initial view focused on thdividual as they stated that “social interacticasva catalyst for
autonomous individual cognitive development” (p,22)t changing the path of theoretical commitmanbugh
their study, they then articulated that “mathenadtactivity can be viewed as intrinsically socialthat what
counts as a problem and as a resolution has neenasipects” (p.93). However, they tend not to milee
individual secondary “...we are attempting to avaity tendency that subordinates the individuahto gocial
and loses sight of the reflexive relation betwdenttvo.” (Cobb et al., 1993, p.96)

Cobb et al. assert that there are numerous wayich individual learning can be developed throsglial
context. A significant stress of their researclriswhich mathematical meanings are negotiated atoligy by
the teacher and students and the negotiation @budiise norms and “sociomathematical norms”, invgyvi
collectively doing mathematics in the classroom, achieved collectively.

By the same token, Jaworski's (1994) initial vievasathat of a radical constructivist focusing onivitiial
knowledge construction. However, she expresseatszrvation in the classrooms in terms of studéedshing
from a social constructivist perspective after femognition of different views of the social aspettlassroom
learning. As a result of the research conductedawyorski (1994), which focused on both individuadl social
aspects, she asserted that individual studentstrgarion of meaning was promoted substantiallyth®y social
dimension. “It manifested itself in language, disg® and physical action within the classroom wallthe
activities initiated by the teachers, the group kvand discussion, and general emphasis on a siygantd
respectful classroom ethos.” (p.211). Accordingh&s, social interaction and mediation provided ldsthed
conventions that could be considered as knowledgging from discussion between students, namely
‘intersubjective’ knowledge (p.209). She pointed the difference between radical and social corstrigm,
that although the impact of social interaction ndividual cognition is not excluded by the radicahstructivist
approach, the fact that knowledge occurs outsidérttiividual is excluded.

She pointed out classroom discourse in a lessorivemiors that fostered individuals to verbalise thei
knowledge; through this discourse, individuals negotiated their ideas and perceptions. Although it can be seen
from a radical constructivist view that each indival has their own understanding autonomouslyhtraand
students discussed and negotiated their percepfionghe shared meaning and developed a common
understanding. “As the discourse progressed, dassmeanings developed (interpsychologically) armanf
these students developed their personal meaninga (isychologically)” (p.210). Thus, it appearecher that

the meaning in the classroom was as a consequérstial interaction. She concluded that “Therense@o
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doubt that the discourse and its language werdifurad in students’ development of meaning.” (p.20fhis is
related to Wgotsky’s suggestion that individualdarstanding improves by the virtue of language social
interaction.

The pivotal role that the teacher plays in creatinggassroom atmosphere that encourages pupésito through
engagement with the mathematical tasks in classsosas demonstrated in the research of Goos (2004his
two-year study of the inquiry into the senior yeafssecondary school children, the researcher cagtsome
positive examples that teachers make efforts teease pupils’ participation and to initiate thertoithe use of
mathematical tools and conventions in a communitynquiry in order to improve pupils’ learning. lthis
analysis, ‘scaffolding’, * peer collaboration’, anthe interweaving of spontaneous and theoreticaicepts’
(p.282) were delineated for a teacher and pupilsréate ZPDs. In order to assign mathematics krayelen
cultural context, such ways emphasise the teachelesin helping pupils in a Grade 12 and a Gratlelass.
Although the teacher’s attempts for students’ imeatent in mathematical tasks critically and autooosty
were resisted by some students, the teacher’sigosivas that of facilitator, inducting students oint
mathematical activities as well as orchestratingent action.

Lampert (1990) considers her own classroom adaitif teaching mathematics where she has hachidicagt
part to play in classroom discourse. She assunaddhanging students' ideas about what it meaksadov and

do mathematics was in part a matter of creatingcéabsituation...” (p.58). Thus, she took part isalissions
not as a settler of a dispute but as a knowingigigant thereby sharing the responsibility of matladical
judgement as a community of mathematical intellestsblished in the classroom. She draws her peirgpef
classroom discourse primarily on mathematics assaipgline. Consequently, her emphasis is mostlythomn
interaction between students and teachers whikentahbout mathematics and doing it. FurthermoxiCet al.
(1997) analysed reflective discourse in first adgralassroom for a year-long teaching experimeriidimg on

the positive effects of discourse in the classroom the mathematical development of participants and
contributors which is complementary to Lampert'algsis as the researchers stated.

Taylor and Cox (1997) have also focused on théabkaspects of the learning of mathematics. Theydooted a
study with fourth graders; in addition to a classroom control, there were two peer interaction clusters, a socially
assisted learning grouping following reciprocalctdag and a modeling grouping, namely a basic fafm
cooperative learning. The quiz results obtainednteoi out that both peer interaction groups were emor
competent in solving complicated mathematical protd than the control group, however, children ie th
socially assisted learning environment were supddahe children of the modelling environment. IRefive
questioning, scaffolding, and shared ownership weesl in the socially assisted learning group ahffly from
the modelling group. According to researchers, deelhning is succesful by virtue of shared owngrghat
promotes the negotiation of meaning through worldtigtogether, the externalization of thoughts uithg
wrong answers and the coming to an agreement dsawehe transfer of regulations from the adultthe
children. They concluded that ‘Keeping in mindtthaath is not just numbers, but a meaningful, $peiad
cultural domain is the first step toward reachinig targer goal.’ (p.223)

Mercer and Sams (2006) conducted a study to irgegstiteachers’ roles in assisting children to dgvéheir use
of language as a tool for effective reasoning ctilkely, thereby improving individual learning and
mathematical understanding during mathematicavigie in primary schools in Year 5. This study dtwed an
intervention teaching programme called “Thinkingg&ther” that included both group-based peer group
activities and teacher guidance. The findings & study indicated that collaborative activitiesbled students
to construct answers for themselves through tadk rteinforced the result of the research of Yaeltedl. (1991).
The evidence of Mercer and Sams’s research alsoaited that it is the teacher that has a cruci#d o
children’s use of language while workingn mathematical tasks and reasoning; and that talk-based group
activity can help the development of individualsatimematical reasoning, understanding and problduimgo
Empirical data in this work also supported the \gligian perspective which asserts that languageehaster-
mental activity, namely social interaction has sed@omental impact on intra-mental activity, namielgividual
thinking. Thus, there is an indication from Meregrd Sams’s study that “if teachers provide childnéth an
explicit, practical introduction to the use of lalagie for collective reasoning, then children Idaetter ways of
thinking collectively and better ways of thinkintpae.” (p.525)

However, social interaction was analysed in theiexrof children’s’ fraction learning in computeiiaro-worlds
by Steffe and Tzur (1994) and they found that ticdacial interaction between students contributetearning.
Thus, the suggestion of the researchers was th#ftematics educators should constitute communication
mathematically with children as well as among themd create autonomous mathematical activity inesttsd
while interacting with others. In addition, theyosiid create learning positions in which the genenabf
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perturbations that appeared to contribute to tlhenlag are essential. Furthermore, Sfard and Ki€pad1)
examined interactions between two 13-year-old Begening algebra in two months in order to undecsténe
mathematics learning through social interactioneyllcomprehended that ‘the merits of learning-bigita
cannot be taken for granted” (p.70). Accordinghese researchers, the collaboration between theta@nts
appeared to be not helpful because the communichgoveen them was ineffective. However, they dtthat
“...based on theoretical arguments and ample evaldrom other research, we still believe in theadiit
potential of talking mathematics.” (p.71).

7. Conclusion

There is a tendency to believe that a radical coastist perspective disregards, or at least uredaborates,
social interaction and the position of languagecognitive development (Lerman, 1994). Hence, social
constructivism is gaining ground with some researshin the psychology of mathematics educationras a
alternative view to radicalo@structivism; the relationship between social interaction and cognitive development
from a social constructivist perspective has besd pttention to by educators.

Having examined the ways in which two influentiaorists have conceptualized these relations, trereome
differences between their theoretical positionstigalarly the role of social interaction in indidal cognition.

According to Wgotsky, more skilled peers or adyilay a crucial role in the development of indivédiu
cognition, and such development is promoted by ecatjpn in the individual's zone of proximal devafoent.

Piaget considered that, although development doeildssisted by interaction between peers insteadufs by
the virtue of resulting in ‘cognitive conflict’, dividuals are working alone to construct knowledg®ugh the
physical, logical, and mathematical material ofithveorld (Tudge and Winterhoff, 1999). However, fdient

perspectives of certain writers make the situatebatable. Many of them, such as Cobb, Ernest, r8fald,

have made efforts to integrate social interactido constructivism to reconcile individual cognitiavith social

aspects of teaching and learning.

Having reviewed the research literature from socaaistructivist perspectives in the previous segtibcould
be summarised that since discourse is the paramuaditational instrument for cognitive developméatm
social constructivists’ perspectives, studies catetl of interactions through classroom activitiesd a
discussions generally contribute to the developn@ntearning and understanding. However, the forin o
discourse produced is essential to the benefits; interpretive discourses tend to constitute more substantial learning
gains. As researchers examined teachers’ involvemendividuals’ learning, it was found that teach have a
pivotal role in fostering such learning through femding, the use of language and participatingciassroom
discourse as well as identifying constitutive asp@é teaching such as providing mathematical conioation.
Thus it could be concluded that although there tntial for the ineffectiveness of communicattbrough
social interaction and therefore less contributionlearning than expected, learning mathematicsarin
interactive way is generally supportive to indivédiicognition as many research empirical and themlet
evidence confirmed (see Lampert 1990; Goos, 2004; Cobb et al. 1993; Mercer and Sams 2006).
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