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Abstract. The main goal of the study is to define dialogue dimensions in order to
describe the interaction within peer dyads and potentially connect them with formal
operations development in the less competent participants. Its significance is related
to rare investigations of this subject in the context of formal operations development
and to practical implications regarding peer involvement in education process. The
sample included 316 students aged 12 and 14. The research had an experimental
design: pre-test, intervention and post-test. In the pre-test and the post-test phases
students solved the formal operations test BLOT. According to the pre-test results, 47
dyads were formed where less and more competent students jointly solved tasks from
BLOT. Their dialogues were coded by 14 dimensions operationalized for this pur-
pose. Correlations between the dialogue dimensions indicate clearly distinguished
positive and negative interaction patterns. There are no connections between dia-
logue dimensions and progress of less competent adolescents on BLOT in the entire
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sample, but several are found in the subsamples. Arguments exchange seems to be
the most encouraging dialogue feature regarding formal operations development,
particularly in older students. This confirms relevant research data and the expecta-
tions about peers’ constructive role in fostering cognitive development.

Key words: asymmetrical peer interaction, dimensions of dialogue, formal operations.

Introduction

One of the main critics of formal operations in Piaget’s theory refers to its low
incidence in adolescence, even in adulthood (Cole & Cole, 1993; Normandeay,
Larivee, Roulin & Langeot, 1992; Peel, 1971; Shayer, Kiichemann & Wylam,
1992). Many authors (Bond 1978-1979, 1995; Lourenco & Machado, 1996;
Montangero, 1991) impugn this critique, but Kuhn (1979) argues that educa-
tion nevertheless should support formal operations development. Webb (2001)
emphasizes peers should have the central place in promoting formal opera-
tions at school because they are excellent models for new skills development.
They provide more understandable explanations than adults hence less com-
petent students could gain from the interaction with more competent peers,
who can also advance by developing better ideas conceptualization. However,
there are not many studies of peer interaction in the context of formal op-
erations development. According to Piaget (1941/1999, 1950/1999, 1960/1999)
peers are crucial for logic development. Cooperation characterizes their rela-
tions because, unlike child-adult relationship, their affairs presuppose social
symmetry. Cooperation supports logical thinking because it is based on a
common scale of reference where partners share similar notion meanings,
feel obligation to conserve their positions in a discussion and establish reci-
procity through coordination of their points of view (Piaget, 1941/1999).

Piaget never tested peer interaction effects, but his followers created a
rich corpus of empirical data building a new perspective on this phenomenon.
Their studies are divided into three periods (De Abreu, 2000; Perret-Cler-
mont, 1993; Psaltis, 2005a, 2005b). The first generation examined socio-cog-
nitive conflict, a joint engagement of subjects with different perspectives on
the same task. Although numerous studies revealed its productive influence,
it is concluded that certain preconditions were necessary for such effect (Per-
ret-Clermont, 1980; Psaltis, 2005a). Peers’ awareness of different positions
and attempt to coordinate them are crucial (Perret-Clermont, 1980). The sec-
ond generation was more oriented towards the interaction process than its
effects. No symmetry in peer relation was found, as Piaget assumed. On the
contrary, representations and expectations of different asymmetries between
peers (related to gender, academic reputation, social class) exceeded their
cognitive asymmetry and influenced interaction outcomes (De Abreu, 2000;
Perret-Clermont, 1980; Psaltis, 2005a; Schubauer-Leoni & Grossen, 1993).
The third generation integrates findings of previous studies thoroughly exam-
ining peer dialogue.



25 Assymmetrical Peer Interaction and Formal Operational Development

Vygotsky’s followers were focused on cognitive asymmetry of adult-
child interaction. They further developed the zone of proximal development
concept (ZPD) specifying adult mediation tools. Wertsch defined notions
such as negotiation of meaning, joint construction of meaning and division
of responsibilities. More precisely, within a joint activity adult takes upon
themselves functions not fully developed in a child and lets it embrace the
functions it is capable of, while supervising and guiding the child (Wertsch,
McNamee, McLane & Budwig, 1980; Wertsch, 1991). Wood (Wood & Wood,
1996) introduced scaffolding metaphor where adult assists by setting goals
and providing activity goals reminders. Researches of peer interaction ap-
peared later within this approach. The discoveries regarding ZPD influenced
those studies supplying them with relevant concepts network. Since language
is treated as the powerful mediating tool many investigations were focused
on detailed analysis of peer communication. Considering school as a learning
context Mercer and associates examined the role of different types of peer
conversation in the classroom in knowledge construction (Rojas-Drummond
& Mercer, 2003; Mercer & Littleton, 2007).

The problem

This work deals with the role of asymmetrical peer interaction in formal op-
erations development. Dyads formed of students with different competences
regarding formal operational thinking have been investigated. The main goal
is to operationalize relevant dialogue dimensions to describe peer interactions
and relate them to interaction effects on the formal operations development
in the less competent students. Interaction qualities originated from theoreti-
cal assumptions and research results within two discussed approaches were
classified into two main categories regarding the expected outcomes: positive
supporting cognitive development and negative disabling such effect.

When it comes to positive peer interaction qualities Piaget (1941/199)
emphasized cooperation as a form of peer arguments interchange which
provokes cognitive conflict leading to formal operations development. The
first generation studies defined and empirically examined the socio-cognitive
conflict. Psaltis (2005a) brought up the distinction between a shared and non-
shared cognitive conflict. A shared conflict implies a situation where partners
register a disagreement while openly supporting their views, which results in
a conflict. 4 non-shared conflict exists when one participant does not exter-
nalize his resistance or doubt and publicly agrees with the partner thus creat-
ing a wrong impression that all participants share the same representation of
reality, which Psaltis calls a fake intersubjectivity. Hence the findings show
the importance of partners’ active role and arguments exchange for a fruitful
interaction (Perret-Clermont, 2004; Psaltis, 2005a). Predominantly interested
in the dialogue, the authors of the third generation (Dimant & Bearison, 1991;
Leman, 2002; Psaltis & Duveen, 2006, 2007) discovered its productive char-
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acteristics: a shared socio-cognitive conflict, a change of perspective as a re-
sult of the interaction with a more competent partner (a-ha moment), partner’s
explanation of an offered judgment, asking each other questions.

Although Vygotsky (1977) does not specify adults’ behaviour resulting
in cognitive change within ZPD, he mentions participants’ active involve-
ment in the interaction, asking questions and adjustment of adult’s assist-
ance at the child’s cognitive level. His followers made significant progress
in adults’ mediation operalization. Forman (Forman & Larreamendy-Jones,
1995) uses Wertsch’s notion of the division of responsibilities in the context
of peer interaction and emphasizes its productive role. Many authors (For-
man & Larreamendy-Jones, 1995; Kumpulainen & Kartinen, 2003; Tudge,
Winterhoff & Hogan, 1996; Tudge & Rogoff, 1999; Shamir & Tzuriel, 2004)
found that negotiation of meaning and joint construction of meaning, also
introduced by Wertsch, make peer interaction constructive. Similar to Piage-
tian authors, Tudge (Tudge et al., 1996) states that the competence difference
between peers is not sufficient for effective interaction. The crucial factor is
shared understanding which can be reached if more competent partner justi-
fies his claims, if his behaviour is consistent (continuity of correct reasoning)
and if partner understands his explanations. Finnish authors (Kumpulainen
& Kartinen, 2003) point out interaction dimensions on communication level
(providing relevant information, asking and answering questions, answer
Justification, thinking aloud) and social level (cooperation between peers,
making effort towards joint construction of meaning) related to productive
interaction. Similarly, Mercer found that exploratory talk (active listening,
asking questions, arguments exchange) between peers in the classroom has a
positive influence on the knowledge construction (Mercer & Littleton, 2007,
Rojas-Drummond & Mercer, 2003).

Negative interaction qualities were not considered by Piaget and Vygot-
sky. Questioning Piaget’s view of peer interaction as an ideal form of reci-
procity, his followers found that its effects depend on peer roles and status
influencing the nature of their relation, but also on representations related
to broader context (De Abreu, 2000; Psaltis, 2005a; Psaltis & Duveen, 2006,
2007; Schubauer-Leoni & Grossen, 1993). It is discovered that social mark-
ing may have a negative impact on the interaction producing domination,
submissiveness, withdrawal, disputation, imposition of the opinion and other
behaviour forms which jeopardize collaboration. Vygothskian authors do not
explicitly discuss the factors that change interaction in the way that Piagetians
suggested. However, interpreting findings related to absence of the interac-
tion impact they specify related features: giving opinion without explanation,
unresolved difference of opinion, domination, aim to quickly reach a joint
solution without exchanging arguments.

Presented theoretical foundations and empirical data are deemed a solid
ground for conceptualization of relevant interaction dimensions to be dis-
cussed in the next section.
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The Method

The sample was convenient and consisted of 316 students from 3 primary
schools in Belgrade. It included 2 subsamples: younger primary school stu-
dents, 6 classes from grade 6 (152 students, aged 12) and older primary school
students, 6 classes from grade 8 (164 students, aged 14).

The research had an experimental design: pre-test, intervention and post-
test. In the pre-test and the post-test phase students solved the test of formal
operations BLOT. According to the pre-test results, 47 dyads were formed (21
in the younger and 26 in the older subsample), including less competent and
more competent students of the same sex. Competence difference across dy-
ads was approximately the same (around 1.5 logits), which is accomplished by
Rasch analysis. During the intervention phase dyads solved 5 tasks from the
parallel version of BLOT. They received instructions from an experimenter to
solve tasks together and agree on the correct solution. All dyads were video-
taped. The tasks were chosen according to the principle that all tasks in the
pre-test were correctly solved by a more competent student and incorrectly
by a less competent one. The first control group consisted of students match-
ing the less competent dyad members according to pre-test results who did
nothing during the intervention. The second control group is not particularly
relevant for this study. It consisted of students also matching less competent
dyad members regarding pre-test score, who individually solved 5 tasks from
the parallel version corresponding to 5 tasks incorrectly solved in pre-test
(more details regarding research design see Stepanovi¢, 2012). A month af-
ter the intervention, the post-test took place. It is important to mention that
less competent members of dyads and the second control group progressed
significantly (around 0.8 logits) unlike the first control group and their more
competent partners (see Stepanovic, 2012).

Two instruments were used: BLOT and the interaction dimensions list
created to code peer dialogues. Bond’s Logical Operations Test (BLOT) is
a multiple choice test covering all formal operations described by Inhelder
and Piaget (1958), with good metric characteristics (Bond, 1978-1979, 1989,
1995). It was translated into Serbian and showed good measurement features
(Stepanovi¢, 2004). Tasks which students solved in the intervention phase
were taken from the parallel version of BLOT constructed in a separate re-
search (Stepanovi¢ Ili¢, Baucal & Bond, 2012).

The list of dialogue dimensions includes 14 dimensions:

(1) Answer explanation (E) — provided by the more competent dyad
member. This dimension shows decentration ability and cooperation
considered by Piaget (Piaget, 1941/1999). Research within socio-cul-
tural approach also suggest significance of argumentation (Mercer
& Littleton, 2007; Tudge et al., 1996).

(2) Shared socio-cognitive conflict (SSC) — dyad members give differ-
ent solutions (the more competent one provides correct solution).
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According to Piagetians, conflict of different perspectives is crucial
for a positive outcome of interaction (Pere-Klermon, 2004; Psaltis,
2005a). Tudge’s (Tudge et al., 1996) concept of shared understanding
has a similar meaning.

Guidance (G) — by the more competent peer who focuses partner’s
attention on the relevant task aspects, asks questions, provides expla-
nations, checks partner’s task comprehension, monitors his reason-
ing. This dimension clearly originates from Vygotskyan paradigm
and presupposes mediation of less competent adolescent’s activity
by his more competent peer.

Arguments exchange (AE) — through joint problem solution. This
dimension implies active and productive involvement of both par-
ticipants. This is one of the crucial aspects of ZPD notion (Baucal,
2003; Tudge et al., 1996). Opinions exchange is essential for build-
ing intersubjectivity which is an important characteristic of fruitful
interaction recognized by both approaches.

Aha moment (Aha) — the less competent peer understands partner’s
argumentation, accepts it and verbalizes his new perspective of the
task as a monologue or as a feedback for the partner. Psaltis (Psaltis,
2005a, 2005b; Psaltis & Duveen, 2006, 2007) refers to this dimen-
sion as an explicit recognition when the less competent participant
comprehends the problem from a new perspective and explicates
that.

Inconsistent behavior (IB) — of the more competent participant not
manifesting higher abilities consistently: gives incorrect solution,
has doubts or agrees with a wrong solution suggested by his peer.
This dimension is emphasized by Vygotskian authors, particularly
Tudge (Tudge et al., 1996), but it is also recognized by Piagetians
(Pere-Klermon, 2004).

Domination (D) — one student imposes the solution or obstructs part-
ner to voice his opinion. Domination implies cooperation absence
caused by intrusive behaviour of one participant. This dimension
was mentioned as obstructive by authors of the second and third gen-
eration within Piaget’s approach.

Leaving the initiative to the partner (L) — solving the task and sug-
gesting the solution is left to the partner. This dimension indicates
passivity of one participant who leaves all decisions to the partner.
Submissiveness (S) — acceptance of peer’s answer without provided
justification. Submissiveness differs from the previous dimension
because one participant is not passive during task solving, but at the
end he accepts partner’s solution despite the absence of his explana-
tion. Authors of the second and third generation state that this di-
mension often goes with the domination of the other peer.
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(10) Contradicting (C) — one student contradicts the proposals and ex-
planations of his peer without making suggestions. Similarly to the
Domination, this dimension implies unwillingness of one participant
for dialogue. This characteristic of peer conversations is mentioned
by Piaget (1923/2002).

(11) Lack of interest (LI) — for task solving in one or both partners. Part-
ners talk about something irrelevant. If one partner is not interested he
looks aside and does not respond to partner’s attempts to involve him
in conversation. This dimension shows unwillingness of one or both
participants for task solving and consequently lack of cooperation.

(12) Individual problem solving (I) — participants think of the task indi-
vidually and ascertain at the end that they chose the same solution.
According to Jovanovi¢ and Baucal (2007) this dimension shows a
lack of cooperation because peers solve the problem individually.

(13) The less competent participant solves task by himself (LBH). During
the intervention it was observed that some less competent students
manage to solve task quickly and independently. It is important to reg-
ister those cases because they do not represent the interaction effect.

(14) Reverse socio-cognitive conflict (RSC) — the less competent peer
proposes the correct solution while his partner chooses a wrong one.
This situation, like previous dimension, was also noticed during the
intervention.

The first 5 dimensions are considered positive regarding the potential interac-
tion influence on the less competent students. Accordingly, dimensions 6—12
are negative and the remaining two dimensions (13, 14) actually are not a
product of the interaction.

The coding was performed by two observers independently (one author
of the study and trained PhD student) who watched dialogues and read dia-
logue transcripts. The raters registered dialogue dimensions appearing in all
five dialogues in each dyad. Although we had 47 dyads, dialogue coding was
realized for 45 because 2 dyads were so silent that transcription was impossi-
ble. Since dyads solved 5 BLOT tasks each of 5 dialogues per dyad was coded
by 14 dialogue dimensions. Therefore, if we take into account one dyad, each
of 14 dimensions might be registered by the raters from 0 (did not show in
dialogues) to 5 times (showed in all 5 dialogues). Inter-rater agreement was
satisfied (Cohen’s kappa 0.78).
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Results
Table 1 shows the dialogue dimensions frequency from the perspective of one dyad.

Table I: Frequencies of dialogue dimensions

Average Minimal Maximal
. . . Standard
Dimensions of peer dialogues  frequency I frequency  frequency
deviation

per dyad per dyad per dyad
Answer explanation (E) 1.56 1.35 0 5
Inconsistent behaviour (IB) 1.43 1.11 0 4
Submissiveness (S) 1.11 1.31 0 5
Shared socio-cognitive
conflict (SCC) 105 135 0 >
Domination (D) 0.83 1.27 0 1
Less competent participant
solves problem by himself 0.79 0.81 0 3
(LBH)
Arguments exchange (AE) 0.52 0.92 0 4
Guidance (G) 050 0.83 0 4
Individualism (I) 0.45 0.80 0 3
Leaving initiative to the 0.40 0.86 0 3
partner (L)
A-ha moment (Aha) 0.26 0.44 0 1
Reverse socio-cognitive
conflict (RSC) 0.19 0.40 0 !
Lack of interest (LI) 0.07 0.46 0 3
Contradicting (C) 0 0 0 0

The most frequent dimensions of peer dialogues are: Answer explanation,
Inconsistent behaviour, Submissiveness of the less competent participant
mostly and Shared socio-cognitive conflict. They are present in every dia-
logue within some dyads and absent from the conversation in other dyads
which suggests huge difference among dyads. It is also indicated by large
standard deviations. Domination, mostly of the more competent participants,
is relatively frequent as well as the situation where less competent participants
manage to solve tasks by themselves (LBH) which is not surprising since
tasks were selected so that one in 5 was in their zone of actual development
and other 4 were in ZPD. Guidance and Arguments exchange are relatively
rare. Contradicting did not occur, and Lack of interest is almost absent.
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Correlations between dialogue dimensions (Table 2) are quite logical and pro-
vide insight into specific interaction patterns. Answer Explanation is posi-
tively related to other positive dialogue features Shared socio-cognitive con-
flict, Guidance and Aha moment experienced by the less competent student.
Negative correlations of this dimension with Submissiveness and LBH are
expected since one presupposes acceptance of an unexplained solution by the
less competent student and the other his capability to solve the task individu-
ally. A negative relationship with RSC is also understandable because in this
situation partners’ roles are inverted and the answer explanation by the more
competent peer is unlikely. A positive connection between Shared socio-cog-
nitive conflict and Guidance implies that the more competent students were
sensitive towards their peer and mediated his reasoning when he proposed a
wrong answer. Besides, SSC negatively correlate with Inconsistent behaviour
which is normal since it presupposes correct reasoning of the more competent
student. Negative relationship between Guidance and Submissiveness implies
that good collaboration assumes engagement of both partners. Thus, the me-
diation effort by the more competent student should not be accomplished with
a passive reaction of his peer. Arguments exchange positively correlates with
Aha and negatively with Submissiveness. These relationships also indicate
that productive interaction has to be based on cooperation. There are some
expected relations among negative dimensions: /B positively correlates with
RSC as well as Domination with Submissiveness and Lack of interest. The
first correlation describes an interaction pattern where the more competent
student does not manifest his capacities, and the other two represent unpro-
ductive interaction patterns caused by dominant behaviour of one participant,
mostly the more competent one.

Frequency of dialogue dimensions are correlated with the score differ-
ence between post-test and pre-test of the less competent peers. The aim is
to discover if these dimensions can be potentially related to progress in for-
mal operations development. Dialogue dimensions are correlated with the
progress of the less competent students in ZPD as well as with the number of
correctly solved tasks during the intervention.

There is no dialogue dimension related to the progress of the less com-
petent peers on the post-test or with the progress in ZPD. However, some
dialogue dimensions correlate with the number of successfully solved tasks
in collaboration. Dyads where the more competent peer explained his an-
swers solved more tasks than dyads where such behaviour was absent (r=0.37,
p<0.05). Dyads where a socio-cognitive conflict was obvious were more suc-
cessful than those where it was not (r=0.32, p<0.05). A strong negative cor-
relation appeared between /B and the number of solved tasks during the inter-
vention (r =-0.74, p<0.01).

In the younger subsample AE is positively related to the progress on
BLOT (r=0.461, p<0.05). Correlations with other dialogue dimensions are not
found. As in the entire sample, a strong negative correlation (r=-0.83, p<0.01)
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exists between the number of solved tasks and /B. In the older subsample Sub-
missiveness is negatively related to the progress on BLOT (r=-0.44, p<0.05),
while AF positively correlates with the progress of the less competent peer in
ZPD (r=0.55, p<0.01). The number of correctly solved tasks in collaboration
positively correlates with AE (r=0.44, p<0.05) and negatively with /B (r=-
0.650, p<0.01). These relationships are also found in the entire sample.

Discussion

The aim of the research was to define dialogue dimensions in order to de-
scribe asymmetrical peer interaction and potentially relate them with cogni-
tive change regarding formal operations development in the less competent
students. Among 14 operationalized dimensions the most salient are answer
argumentation by the more competent peer and shared socio-cognitive con-
flict, which are usually connected with a productive interaction. The most
noticeable negative dimensions are inconsistent behaviour of the more com-
petent students and submissiveness, mostly of the less competent peers. The
first one implies an unstable formal operations structure in the more compe-
tent students which make them unconstructive partners unlikely to support
the cognitive change in the peer. Submissiveness means that interaction is
jeopardized on the social level of communication since one participant is not
ready to make an effort towards joint construction of meaning (Kumpulainen
& Kartinen, 2003). The frequencies of dialogue dimensions are relatively low,
but very high standard deviations indicate huge differences between dyads.
Comparison with data of Jovanovi¢ and Baucal (2007), who used analogous
dimensions, shows that argumentation, guidance and submissiveness are less
frequent than in their study, while domination and leaving initiative to the
partner have similar frequency.

Correlation analysis among dialogue dimensions outlines several inter-
action patterns. A shared socio-cognitive conflict seems to encourage the
more competent adolescents to provide explanations and guide their peers.
This is in accordance with findings that an obvious conflict inspires the more
competent peer to motivate the partner for joint work (Pere-Klermon, 2004;
Psaltis, 2005a). This also shows that the more competent student is sensitive
to his peer’s needs and ready to give assistance (Garton & Prat, 2001; Kovac-
Cerovi¢, 1998; Tudge, 1992; Tudge & Rogoff, 1999). Providing explanation
by the more competent peers and arguments exchange is accompanied with
new insights into their partners which can be related to the significance of
the argumentative discourse for Vygotskyans (Mercer & Littleton, 2007; Ro-
jas-Drummond ez al., 2003; Rojas-Drummond & Mercer, 2003; Tudge et al.,
1996) and to Piaget’s considerations of cooperation (1941/1999, 1950/1999).
Psaltis (Psaltis, 2005a, 2005b; Psaltis & Duveen, 2006) argues that explicit
recognition in less competent students is one of the most important character-
istics of productive dialogues. Domination is paired with submissiveness as
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registered by Piagetians, but also with the other peer’s lack of interest. These
patterns imply the absence of reciprocity and joint activity. The values of
obtained correlations between dialogue dimensions suggest no overlapping
between them which indicates that they describe different dialogue qualities.
There are no connections between dialogue dimensions and progress of
the less competent adolescents on BLOT test in the entire sample. The rela-
tion is not found either with progress on the tasks within their ZPD. This is
surprising since dialogue dimensions are operationalized in accordance with
theoretical assumptions and empirical data of the relevant research. Still, some
dialogue dimensions are related to the success in joint tasks solving. When the
more competent peer explained the answers more tasks were solved. Dyads
with inconsistent behaviour of the more competent partner solved fewer tasks
than those where he acted in accordance with his abilities. Within subsamples
several dialogue dimensions are related to the progress of the less competent
adolescents on the BLOT. Younger less competent peers progressed more if
they exchanged arguments with their partners. This is in accordance with the
significance of Piaget’s cooperation concept for logic development and with
findings of Vygotskyan authors regarding the productive role of argumenta-
tion. In the older subsample, submissive students accepting unexplained an-
swers of the more competent peer progressed less than those who did not
manifest such behaviour. This interaction pattern actually includes two fea-
tures of unsuccessful dialogue: absence of ability for decentration in more
competent student and insufficient engagement of his peer. Submissiveness
can be treated as a personality trait but Piagetian researches show that it could
be a reflection of the way participants define the situation of joint problem
solving. Status, roles and the social relationship between peers as well as their
representations of the broader context in which the interaction occurs, influ-
ence the course and outcomes of collaboration (De Abreu, 2000; Pere-Kler-
mon, 2004; Schubauer-Leoni & Grossen, 1993). Older less competent peers
progress more on the formal operations test, even in ZPD, when argument
exchange was present in dialogues. This finding is very important since it
suggests construction of new abilities. It confirms again the significance of
active involvement of both participants and joint construction of meaning.

Conclusion

Operationalization of dialogue dimensions was successful regarding their
usage in the description of different interaction patterns. The positive and
negative patterns are obviously distinguished and in accordance with relevant
studies. The relations between several dialogue dimensions and the progress
of the less competent dyad members are found on the level of subsamples.
They confirmed the data from both leading approaches about the crucial role
of constructive engagement of both peers and the position coordination in the
dialogue for a productive interaction. Moreover, the relevance of argument
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exchange for the progress on formal operations test in younger and especially
in older students, where it is related to progress in ZPD, validate Piaget’s as-
sumptions about the importance of peers’ cooperation for the development of
formal operations. The construction of new abilities in older adolescents as a
result of peer interaction may be related to researches regarding formal opera-
tions (Danner & Day, 1977, Kuhn, 1979; Stone & Day, 1978) which indicate
that this form of thinking has to be developed to a certain extent in order for
particular factors to be effective in its encouragement. The finding regard-
ing the significance of argumentation in peer dialogue supports Kuhn’s and
Webb’s thesis about the necessity of peer engagement in education process for
the formal operations development. Besides, Mercer’s researches show that
exploratory talk in the classroom, based on argument exchange, unequivo-
cally leads to knowledge construction. In that context, a negative impact of
submissiveness should also be considered, since our results in the older sam-
ple demonstrate that social asymmetry between peers can be a disturbing
factor for cognitive development stimulation. For that reason teachers have
to be sensitive and reflect on it thoughtfully in everyday practice, as Piaget’s
followers pointed out.

The absence of the relation between dialogue dimensions and the progress
of the less competent students on the formal operations test in the entire sam-
ple suggests that the sample should be enlarged and the list of dimensions
considered again and consequently revised. When observed together with the
data regarding large differences in the presence of dimensions in dialogues
among dyads, this finding in our opinion primarily indicates that a macro
analysis of peer interaction should be combined with a micro analysis as sug-
gested by some authors (Kumpulainen & Kartinen, 2003; Psaltis & Duveen,
2006; Wegerif & Mercer, 1997). Although macro analysis enables quantifica-
tion and generalization of results, it reduces the dialogue to the presence of di-
mensions and blurs its complexity. Micro analysis has its own disadvantages
but it enables one to fully understand peer dialogue which is very important
for teachers and their educational goals.
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Npana Crenanosuh Miuh, Anexcannap bayman u Jenena [emuh
ACUMETPUYHA UHTEPAKIINJA 1 PA3BOJ ®OPMAJIHUX OITEPALINJA:
AHAJIU3A JUMEH3UIJA JIUJAJIOTA
Ancmpaxm

[{usb vcTpakuBama MpejacTaBiba JeuHucamhe AUMEH3Uja Jujaiora KojuMa Ou ce
olycala BpIIkbaYKa MHTEPAKIMja U BbUXOBO EBEHTYAJIHO MOBE3UBAKE Ca PABOjeM
(dbopManHUX orepalfja KOJ 4YJaHOBa IUjaja HUXKUX KoMmreTeHinuja. OBa Tema je
PETKO HCTpa)KMBaHa y KOHTEKCTY pa3Boja (opmanHux onepauuja. [lpakrnane nm-
IITMKAIMje Be3aHe Cy 3a YJIOTy BpPIIbaKa U3 0/1eJbCHha Y MOACTUIAY KOTHUTHBHOT
pasBoja. Y3opak unHu 316 yuenuka, y3pacra 12 u 14 roguna. {u3aju cryauje 6uo je
eKCIepUMEHTATHU U CacTojao ce o 3 (ase: mpe-TecT, HHTEPBEHIIHja U ITOCT-TECT.
VY npe-TecT ¥ MOCT-TeCcT (a3 YUCHHIU Cy PeIIaBain TecT POPMATHHUX OIepaluja
BLOT. Ha ocHoBy pe3ynraTa npe-tecta popmupano je 47 nujana, y OKBHPY KOJUX
Cy YYCHHK KOjU MMa BHIIE U YUEHUK KOjH NMa HUXKE KOMIETECHINje TOKOM (a3e HH-
TepBeHITHje 3ajeqHo perraBann 3anatke BLOT tecra. tbuxoBu nujanosu cy Kogupa-
HE ToMohy 14 nruMeH3Hja, onepanoHaIn30BaHuX 3a MoTpede oBe cTynuje. Kopena-
nuje n3mely nuMeH3nja qujanaora ykasyjy Ha IOCTOjame MO3UTHBHUX M HETaTUBHUX
obap3ana uHTepakuuje. Ha HUBOy mesor y3opka HUCY yTBpheHe Be3e NTUMEH3Hja
JMjajiora ca HalpeJ0BambeM YUCHHKa HHKUX KOMIIETEHIIM]a Ha MTOCT-TECTY, aJlu Cy
yCTaHOBJbEHE HEKE Be3e Hal)eHe Ha moxy30puumMa. 3a pa3Boj popMaIHUX Olepalyja
HajTIOICTHIIAjHUjy AUMCH3H]Y Hjaliora MPeICTaBlba pa3MeHa apryMeHaTa, moce0Ho
KaJa Cy y NUTamy CTapuju yudeHHIH. Pe3yaTaru cy y CKilaay ca pelIeBaHTHUM HC-
TpaKMBamkUMa, Kao U Ca OUCKHUBAKBUMa y MOIJIey KOHCTPYKTHBHE YJIOTe BPIIHAKA
y MOACTHUIaby KOTHUTHBHOT pa3Boja TOKOM 00pa30BHOT IIpoLeca.

Kmwyune peuu: acuMeTpUYHA BpIIkavyKa UHTEPAKIU]ja, JUMCH3H]E nujajiora, Gop-
MallHe oneparuje.
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Wana CrenanoBuy Minnu, Anexcanap baynan u Enena [lemmu
ACCUMETPUYHOE B3AMMOJIEMCTBUE
1 PA3BUTUE ®OPMAJIbHBIX JIEMCTBUIA:
AHAJIN3 COCTABJIAIOIINX JUAJIOTA
Pe3zome

Llenb HACTOSIETO MCCIIEN0BAHUS — ONPEACTUTD COCTABISAIONINE HAIIOTa, KOTOPbI-
MH MOXKHO OIIHCAaThb BSaHMOHeﬁCTBHe CBEPCTHUKOB W BBIABJICHHUE UX BO3MO>KHOU
CBSI3U C paBUTHEM (OPMalbHBIX NEHCTBUI y WICHOB JMaJl KOMIIETECHIIMH Oosee
HHU3KOro ypoBHs. JlaHHas TeMa PEeIKO HCCle/IoBajach B KOHTEKCTE Pa3BUTUS Qop-
MaJbHBIX AeHCTBHUH. [IpakTHUEeCKHE MMITMKAIINU CBS3aHbI C POJIBIO OHOKIIACCHH-
KOB B MOOILIPEHHUH KOTHUTHBHOTO pa3BUTHA. YHCIO HCHIBITyEeMBIX cOCTaBMIO 316
ygamuxcs B Bo3pacte 12 u 14 ner. MccaenoBanne nMeno SKCIIEpUMEHTATBHBIN Xa-
pakTep. OHO COCTOSIIO M3 TPEX ITAIOB: MPEABAPUTEILHOIO TECTa, HHTEPBEHIIMUN
W mocneaytomero Tecra. Ha stanax nmpeaBapuTeNbHOTO M MOCIEIYIONEro TeCTH-
poBaHus ydwamiyecs pemagn tect ¢popManbHbiX aeiicreuii BLOT. Ha ocHoBanuu
Pe3yIbTaTOB MPEABAPUTEIHHOTO TeCTa OBIIO YCTAHOBIICHO 47 1Mual, B paMKax Ko-
TOPBIX y4amuecs ¢ 0oyiee BBICOKMMHU 1 y4daIIuecs: ¢ 6onee HU3KMMH KOMIIETEHITH-
MU Ha 3Tarie HHTEPBEHIIMM COBMECTHO permain 3ajaun Tecta BLOT. Ux auanoru
6I)IJ'II/I KOAWPOBAHBI TP IOMOIITH 14 COCTaBJIAIOMINX, OMICPAIIMOHATIN30BaHbIX OJIsA
HYXJl JaHHOTO HcciapenoBaHus. Koppemsiuu MexJy COCTaBISIOUIMMH JHalo-
ra yKa3bplBalOT Ha CYIIECTBOBaHHE IOJOXXKHUTEIbHBIX U OTPULATEIBHBIX 00pa3IoB
B3amMosieiicTBus. Ha ypoBHE Bcero kopiryca He OBIITH BBISIBICHBI CBSI3U H3MEPEHHUN
JMajiora ¢ TPOABIIKCHHUEM ydallnxcs ¢ 0osiee HU3KUMH KOMMIETECHIIUSMH Ha T10C-
JEIYIOLIEM TECTE, OIHAKO, BBISIBJICHBI HEKOTOPBIE CBSI3U, IPUCYIIHE OMPEACICHHBIM
yacTsaM Kopmyca. J{us pa3Butus (GopMalbHBIX JEHCTBUI Hanbolee Moolparomei
COCTaBJISIIOIIEH JTnasora siBIsieTcs 0OMEH apryMEeHTaMU, B YACTHOCTH y Y4aluXcs
CTapIuero Bo3pacra. Pe3ynbraTsl COOCTBETCTBYIOT PEIICBAaHTHBIM HCCIIEIOBAHUSIM,
a TaK)Ke OKUIAHUSM B CBSA3H C KOHCTPYKTHBHOHN POJIBIO OHOJIACCHUKOB B TIOOIIpE-
HUW KOTHUTHUBHOTO Pa3BUTHS B X0/1¢ 00pa30BaTEIBHOTO IPOLECCa.

Kniouesvie cnoéa: acCUMETPUYHOE B3aUMOACHCTBHE CBEPCTHUKOB, COCTABIISIFOIINE
nauasora, (hopMasibHbIe ISHCTBHUS.



