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_ . ABSTRACT
This paper discusses the role of Coeniti ; -

mathematics. A case study : ‘ognitive conflict in teaching and learning of
other options (o .rm;n :; {j-‘- "*’_r“’””‘“ and path- dependent logic was used to caplore

g _w”-f o 1.f e "_"r it Fi nto gain for the students, Piaget principles of developmient
;_ cognin ; '; ff':”f{-'i'-. m;l;:ruhmnn. accommodation and equilibrium were adopted It was

R Fi ] 1- i - TFr

.d'(ﬂ'l‘l ;r I.rl'. H‘Hnu f .h( wrong fo separate emotional reaclions I’ﬁ--nm the cogmfiive
side {_3.?' u?mfu_*.:. .‘m_t_:_f.;:‘snlm were made that if learners were found to be in a state af
mn_.f?frl._ it is the job of the teacher to resolve the conflict in a suitable and
apprnpnalrfrarhlng~ learning situation.

INTRODUCTION

The attainment of the objectives of teaching and learning mathematics in Nigeria requires
a teacher who uscs leamner- centered teaching approaches as leaming 15 actively involved
leaming intcraction. lence, the challenge befare a2 mathemalics
teacher is how to bring about meaningful teaching that will enpender meaningful learming
(Novak, 2012). In so doing, the teacher needs to take into consideration the lcarmner’s
prior knowledge, which anchors the new knowledge (Limm, 2001). This prior knowledge

could be origin of the student’s copnitive conflict leading to misconceplions.
a leamer encounters input from the environment and

Knowledge is constructed when 2 -

incorporates the new cxpericnces 10 his or her cxmllng schcmcs :11-.::! mental stn_mlur-:

(Piaget, 1977). When this new assimilated mi‘nnnallmn conflicts w.n.h the prf.wmus!r}f

formed mental structures, the result is called discquilibrium or cognitive coniiichgine

state of disequilibnium motivates the 1E‘:1IT'IL‘I‘t riu 5'::': 1'1';'{“11::’::;“;1' ;E:E ;?ffi‘;:lhﬁ.rc;ﬂnﬂm
i - nesymplion that lcamors W num.

2pproach to teaching 1s hascd on this assump Nt approach to a mathematics i

A common challenge faced by the cognitive con ’ : .
that qudc:lghnl'llgn Epﬂsscs . contradictory understanding” (from 2 it jontipSiin g

view) without feeling the intcllcetual need 1o address lhchtnCﬂpmslcn;ms in |h.;_-if
understanding {}:a,kis&(fhcnnfﬂ 2008). In other u.:urds_. when IE;nr.r.!::"a.l-::és_a::rn :]::ng?il,m.
students in mathemnatical situations where some of their ﬂ;ti!mg l::ﬂ; - lng‘ aey i
idea or a topic no longer hold, students oficn do not scc the |r:;pc N ce (t::;;-:._‘u:_ssr:lﬂ tg
engage in a process of modifying their undcn_undmgsl:n rr::.];\:m c:l::i?um;zu rscian‘
they tend 10 tract the contradictions 35 cxceptions. Such ma ica presen

duning teaching and

25

Scanned with CamScanner



| mmnﬂl Conference

.. which may of may not develop 10 @ cognitive
ol W

a potcntial confli

ity [or .
o he maximum

an
i students. _ i
conflict for and Regions activ

| the chords ity: Find a way of predicting !
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Table 1: Wa : of Predictin Maxim

TPoints T
(Regions || |2

1ts thinking that paticrns observed will

This activity is usually used to challenge studet
as in geometry. The pattermn

always hold truc and that pattems cin be used to prool

ohserved will not hold true forn > 3. .
The assumption that leamers will seck equilibrium when they are put in situation of

disequilibrium is not often the case. In the apove activity, instead of being challenged,
<tudents could just accept the fact that the patterns stops after n = 5 and not try to think of
a more general rule to cover all cascs. As a teaching approach, the usc of cognitive

conflict has a lot of potential but it needs more than simply using the appropriate task to

create the conflict,

The Notion of *pivotal counter cxamples®

Mathematical problems present an opportunity for a potential contlict, which may or may
not develop to a cognitive conflict for students. At what point can mathematical
inctructions transform a potential conflict into a cognitive conflict for students?

A way to address this Is 1o strategically incorporate into instructional sequences
collections of pivotal counter examples (Zazkis&ChemolT, 2008), A counter :.'-v.'un lc1s
Pi\'{}[ﬂl for a student if it creates @ urning points in the students’ cognitive cr::c. tt- . :-'t .
is, if it creates 2 dissonance in the students incorrect or incu:nph:!:: urld{:r[:.'l_undp lr.m, Fm
particular topic or idca or if it helps develop a potenual conflict into a cogniti .l.“%‘h p: ﬂ
for the students. Although a counter examples 15 a mathematical = Lr.“ 3 {.nlnﬂu.,l
counter example is a pedagogical concept, concept, a pivotal

example can only be anticipated and recogni:
: _ gnized as such i :
the instructional sequence to which 1t belongs, prigiAkcnthe wnpiementation of

A counterexample is a special kind of
cxample that di

C;nuntchr:xamplcs are helpful because they ,-I;ak,_‘ it isproves a
5 L i 1 -
'Mrﬁ htl ;Fa:mln conjectures, ?r |dl:_:ls are false. For example, consid e
Fow E 2 gles arc scalenc. * Again, it would be very time S ider the preposition,

proposition is true. There are infinite number of right tri an;fc‘;“::]ng to trz and prm,-?

at can be drawn |

statement or prepositi
; . position.
easicr for mathematicians to quickly
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all possibilitics are 1o he ]
] Congy
w_:.slr:*d. “.c only need one ‘-‘ﬂunT:u:d' So any efort to try and prove all cases would be
ln@glf With two 45 degree an |3Tumpk' however, 1o prove this false. Consuder a right
This triangle would pe a Enunlcrgc:‘ " Would have two cqual bases making it isoscelcs.
e,

The distinction belwee
notion of pivotal count
counterexamples thay 4
are dismissed by the g

n the Mathemayie
T example oy,
"€ presented 1
udents ang oy, tr

al notion of counter example and pedagopical
s 3 useful theoretical (ool to explain why some
tudents with the intent lo create cognitive conflict
“ated as exeeptions,
Cognitive conMNict g5 an |
Conflict happens when 1wo Pereeptions
cach other cannoy find ARTCCmeny 'ilmti.'n
different with the teacher’s answer.
Piaget, onc of the inflyem; .

al psycholopy i i in princi |
development of Cormity . £y theorists, described three main principles in

‘¢ domain: assimilatj i ilibrati
(2 e i ation, accommodation and cquilibration.

Nstructional Stratepy

Arguments or ideas which are at variance with
IS may cncounter conflict when their answer is

I Assimilation means the process of putting new cxperiences into cxisting mental
structure. Childzen develop cagnitive structure 10 kelp them make sense of their
world. And when they are challenged with new expericnce, they will put the
experience into their structure as they have already developed.

2. Accommodation refers 1o the process of revising existing mental scheme with

new expericnces., Nt happen when children cncounter a new experience and it does

rot fit with the previous structure, Therefore, they must develop their new
structures in response 1o new expericnces.

3. Equilibrauon address the process of understanding the world while cncountering
new experience and conflicts. Children attempt to fit their existing structure with
the conflict in order to reach equilibrium,

The cquilibratton in piagets theory refers to the -:ngnjtij.*::- conflict (Lee, et al,
2003). Students have their own prio knowledge as an existing structure or 5Ichm1c.
Then, they have to deal with a new concept wh!ch 1s partly or totally different
with their own scheme. Therefore, as a I11._tm;1nl being who has r}ccds o rod%ce the
conflict, they attempt to find the cquilibnum in oder to fit their scheme with the

new concept.

. i i ingful cognitive
. scribed some variables that could induce a meaning
lea_n {Elﬂ;ﬂ ld}l‘ iﬁ;ed the variables into three parts namely; (i) variables related to
;:unf:c:'_” ifa:iablc related 1o the social content and (iii) variables related to the
caner (i

teacher. Table 2 capture these variables in details.

27

Scanned with CamScanner



0% of September 2016 Annuol National Conference §- M

TS:NbIE 2. variables that might induce a meaningful cognitive conflict
=21 | Categorics | Varianbles i
——CRor s — ]

Related 10 the learner 1 P'rior knu_n'l;::_ni._gc
Motivation and interest

Fpistemological belicfs.

Reasoning abilitics
Values arc attitudes to learming

L.camning stratcgics
|

Role of peers
Teacher — learner relationship
Motivation and interest ey
Level of training
Teaching stratcgics
Domain  specific  subject Matier
knowlcdge

Values and attitudes towards leaching

L ]
e * [Epistemological belicfs.
o — ]

Lastly, 1

+ -imon (200 i "

c”"l‘ﬁ'm knml.'Iedgl:. ﬁl}iﬁ?ﬁnbm_mﬂﬂltwc conflict paradigms as (a) Idenlifying studens’

obtain (he G kanI.d ematics teacher can achicve this by giving pre-test in order

(b) Confromjn, “C&¢ and to look for the misconceptions of students °
E students with contradictory information: L

(c) Evalyay;

£ Ing the de

In studenys, & fhe degree of change as a post-test to see the extent of conceptual cha
nge

2. | Relaed =
Clated 10 the social
context

Related to the teacher

.

L]

.

.

.

e ]
°

°

.

[ ]

.

CONCLUSION

ﬂ ": .

occurrence of conflict §
nilict :
sensitive teacher oy qfn 1?!: mtndlnf' the leamer wi)] be apparent i )
dull ook in the A I. tmplest manifestations are confusion *H': immediately 10 a
eyes. It w o Slon, annoyanee, fe; :

cognitive side ﬂr}mmi:uur:i hu. wrong ln_ separate these -:rnulmn:':zl rCL I.-"-dl'. or just a
disequilibrium, 1! £ ey are all signs of the sage of t fia s s
an unsuitab] ml" ticy may help 2 good teacher 1o realize the natyre mf‘ brain. In terms of
"t ¢ line of thought, or even g path- dependen; doc. ¢ 01 mental obstruction,
Job of the teacher 1o resolve the conflict in a suitabl ciston making, Then it is the
approach. ¢ and appropriate teaching- leaming

However, by being sensitive to the possible conflicts jn the mj
n

find a practical way of understanding cognitive conflicts jn the | il learncr, we may
cle

aming mathematics.

RECOMMENDATIONS
1. Mathematics teachers should be more practicall
psychu!ugicgl development of leaming mathematics Yﬁ‘-‘-‘}{ﬂscd 1o stgdu_:qts
teacher training programmes (c.g. NCE, NTI, cte.), Specially at the initial
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2. More practical effons :
) . cilons s req
innovative teaching approach ;I.I:I:]:d of the curriculum planners to ensure that
as

Stralegy is included jp the curricy)y Piaget Cognitive conflict as an Instructional
m.
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