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ihsrract:- The parpose of this study ~The Bovpanet of Van Mieles”

Cocometric “Maodel on ihe pedagezical  Abilities ol Nigeria
Centificate in b ducation Mathematics Sudents in Niger “tate
Nigeria  iv oan intersention programme  arented  fow ards
Mathenmativs |gacher rroparatin aml professional iles g bapmicnt
m colleges of education. Sivty subjects (30 male amd A0 femnle)
were both purposinels amd vamdomiy sampled from twa collepes
of education. Two instruments were weed for the siuds, g
Ceometrs Nchiesement Test (AT ) and Laromelin 1tu:iliu1:
Practice Vssevament with relishilits coeMicients ¢ = 0,72 and 0,75
respeciinels. Ahoul MW Junior Seenmdary Schoal students mere
imvobed, Twao nnll by potheses were formulated and 1- test was
waed 1o analvee the data. The study revealed that sigmificant
difference evints between NCF 1 mathematios stadents wiih
geometre pedagogical  Allines  and  those  withour, A,
signiliant difference exists in Copomelm perfirmsnee between
J5% I stadents tanght by fhe Faperimental greup aml ¢ onirol
groap. It i recommended that there should be an ineresved
emphasiv on contimual traiming of % F mathematies students o
ceometry pedagoss even alter graduation 1o keep them abiresst
of the currents research in geometry teaching and learning
practices,

Kevwords: Van Hicles' Geometric model, pedagngical Abilities
and Mathematics,

L INTRODUCTION

he approach and methods used in teaching and learning of

mathematics in general and geometry in particular have
comtinued 10 generate interest amoeng  mathematicians and
mathematics educmtors in recent years. This i1 because the
approaches and methods have a huge impact on how much
students learn in the classroom as well as an the quality of the
lcarning that take place. Also, it is believed that, appropriate
teaching  mothods  can improve  students”  lesel  of
understanding and help them master mathematical pringiples
ind procedures. The methods vwed  alwo mluenee  how
students engate in and enjos learning Which also impacts on
how much and how well they learn This as the reason why
van Hieles' Geometne Model stand- om unigue today . The
model developed by o Duch Mathematicians Lducators in
e late 505 wos wsed 1o find out why many secondany school
studenmts have difficulty with the higher order cognitive
processes i leanmung geometry and why teachers [ind it

difficult 1w rench They theorized thot students who have
trouble i gevnneny were taueht wt higher Yan Hiele level
The theory also offers o
remed iation o throwgh (he sequence of level in a 1"!-.':“11'."
LT

than r|'||.,'1. werg ||,',1q|: foor

Despite the fact that Geometry is given its appropriate place in
mathematics curriculum and that in Nigeria its usefulness is
obvious throuch its inclusion in both priman and secondary
schools matkematics curriculum, pupils and students at both
primary and secondary  levels continue 1 show  poor
performance In hoth teacher and standardized examinations,
(WARC & NFCOL 1995, 1996, 2000, 2003), W hy? Mlany
reasens have been advance for this vt stale of students”
perlormance i mathematics in general and geometry in
particilar, Some researchers reported  hat subject matter
Incompetence is a contiibutg factors. Lnal, 2005 Benjamin
anid Agwagah, 2006) (hers like Tshakw (20033, Tahir {20063
attrituted this consistent poor performance in mathematics by
the students 1o muthematics teacher” slack of necessary shills
and cempetence in both comtent and deliv ery

Hence, findings have consistently shows thar, mathematics
teachers div not hane the hpowledge of mathematics eapected
as A pre- regusite o elfective teuching In other words,
apprepnate knowledue for specific knowledge as in pedagogy
15 sad 1o be Lching by mathematics teachers as rightly
observed by Oudili 0 200000 apd Ohakwe (2006 who repeorted
that. despite the call 1o use approaches such as discovery,
cooperative activives. individunl problem solving and other
methods, mathematios 1eachers skill follow tradinonal pattem
of teaching In the same vain, Unal (2006) said ane possible
explanation why students are failing in geometny is that,
mathematics teachwrs’ are Faling w prosade their students
with ..'I]'\pl‘hpri;lh.' lq:urmrl.-:- u”mﬂun.]ll.:{ in Eesimetrsy Alao
Fajemidepha (198495 and from researchers 13 yean expenience
m college of education and 9 vears in the university, a cursory
fowrk ol pithematios education showed that gevmetry is not
cphasized. Ina related development, 1t s a common beliel
that. of a mathematics teacher knows mathematics very well,
he she can teach it very well But rescarch evidence by Unal
(2005) showed that. knowing mathematics is only an aspect of
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nathematics teaching There arc other hnowledpe necessary
for the mathematics teaching and learming thm goes with
chject matters such as the know ledge of studemt cogmition
and knowledie of teaching. In other words, teachers have not
understood  The  essential  characteristics  of - mathematies
(precisely as in geometry iy term of precision, ubiquity of
fogical reasoming and its coherence nation) couple with
geomelny teaching which as very specitic mathematical
requirement, but Nigeria cernficate i education (NCEY
mathematics curriculum tends w0 show nothing about such
requirement. Hence, it could be argued that for eflective
learing 1o tack place. there must be an eflective teaching.

Therefore, for mathematics teaching to be effective there must
be an eflective mathematics teacher who must be competent
in both subject mazer teentent) knowledze and knowledge of
mathematical presentation This is because mathematics s a
compasition of a larze set of hghly related abstruction and
researchers such as (Ortens 9925 Tajemideeba, (1998) anl
Atebe, (2008) opined that 1T teachers do not know how o
translate these abstractions e torms thiat enables the learner
to translate mathematics to what they already know, they will
not learn. Indeed Atehe (2008) buttressed this and  said
mathematics teachers” competence has been closely linked
their level of geometry understanding.

Also. Lassu (1982) cned in Adetola (1989) and Fajemidagba
(1989} reported that mathematics basics level of geomelry
understanding is low. Specinically. Fajemidaghal 1989) and
Ohakwe (2006) reported that NCE students of mathematics do
not possess  adeguate hnowledge of geometry and its
pedagogy  hence the teaching wid Teaming  geometry s
seriowshy  deficient.  Also another area of concern fur
mathematics teachme which requires urgent imervention s
the ability of NCL mathematics students to be conversant with
in the hnowledee of students pupils cognitions. This
weakness could be link 1o mathematics teachers” preparation.
Research evidency shows that the mathematics teachers
preparation with specific form on developing a structure ol
pedagogical conent in mathematics in our colleges of
educamion are prossly nadequatedlshaku. 013 Odilis 2006
and Talur. 2008) Indeed, it said that, Learmning is based on
what happens in the classroom and not only what students to
because leaching  envirenment 1s important {or learning.
psychologists and Lducationst helieved that leaming inake
sense only when learer can mike sense of the world and are
ahle to discover essential relationship through imteraction with
appropriate  environment. lor example, Pollard, Collins,
Manduch. Singo, Swatlicld, Warisand Warmichd 2006) opined
that, teaching strategy should be approprimte for the context,
ape and development stage of the learners.

Therefore. Van Hicles” peometric model can serve as a guide
10 the mathematics teacher in the geometry aspects of the
mathematics curriculum. lence mathematics teacher with
knowledge of Van Hicle's Geometric model can

). Provide appropriate lesson  structure and  other

apparatus :

Devise activities and appropriate experienve 1o the

Jearner so that understanding would grow  from

within, .

1. The maodel provides awareness 10 mathemalics
teacher in the sense of descripive copnitive
developmem in geometry and provide [frame work

lor teaching peometry,

[ 2]

Thercfore. it is against this background that this study intends
1 use Van Hicle's geometric model on pedazozical abilities
of Nigeria Centificate in Fducation Mathematics Students.

Sttentent of the Prablem

The picture emerging  from rescarch experts shows that
audents have difticaliy in salving mathermatics problem
especially  those  that  reguire mental manipulation, re-
arraneement of clements with a visual stimulus pattern just as
many teachers have problem teaching that arca The West
African Dxamination  Coungil (WAERC)  and ~ational
Examination Council (NECO), chiel examiners  repont
(1095190, 2000, 2005) revealed that students had problem
with geometric branch of mathematics and such problem have
heen traced 1o lack of essential knowledge ol construction
rubries.. According o report cited above. students find i
difficult 10 accurately measure. construct, draw and even
rearmange objecls. which are processes involved in geametry

Geomelrs is mainly concerned with the study of solid shapes,
their properties. classifications and construction ol 2 and 3
dimensional objects. Geomeny is one arca that utilizes
visualization in s applications ¢specially i problem solving

The ability to view an object or form visual imagery is

necessary for communicating ideas to others and enhances

thought pattern, Instructional communication s a crucial

aspect of  classroom  nctivities,  The  more  effeetive

communication is. the better the chances that leaming will

tahe place.

tihjecrives of the sindv

e main objective of the study was 1o determme the Tmpact
of Van Hicle's Geometric Maodel on Pedagopical Ahilities of
Nigeria Certificate in Bducation Mathematics Students, The
specific objectives are:

1. To determine the Tmpact of Van Hiele™s Geometric
AModel on NCE muthematics Studemts Pedagogical
Abilities i teaching peomelry.

2. To find- out of the NCE mathematics students with
knowledpe of Van Hieles” Geometric model will
improve the Junior Secondary  School  Students
Performance in peometry.

Research Ouestion

To assess the quality of NCE  mathematics  students
Pedagogical Abilities in geometry teaching, the following
research questions were raised.
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I 1s there any differense an the Tmpact of Geemetnie
Pedapemcal Abilines of the NCE 1T mathemanies
with the knowledge of Van Hieles” Geometnig model
and those without”

Y What is the difference in Jumioe Secondary Schoal
Sradents’ Performance i geometrs when taughy by
SOE 1 mathemanics studerts swath knowledze of Yan
Hicles” Geometrie miadel and thoee withiow!

wearvh Inpotheses

I There is no significamt diffetence In ceomeme
Pedapopical Abilitv of the NUE 11 mathematios
students  with the hnowledee of Van
Geometrie model and those withou

There s no sigmficant dillgrence between Junuy
Secondary  Schoul  Studemts’  pertarmances i
geometiy attnbuted 1o SULE T mathemates Studenis

Geometnic  Pedagogical bnowledze (van Hicles'
Geometng Moedely.

Fhigles,

L)

renficance of the sty

hus study will contnbute W the development of knowledge in
e following ways,

1 Prowwde research based information on Migenan
“Certificae  m Fducation  mathemancs

Pedagogical Ablity i Geometny

Enable mathematics Teachers hrowledge on Van

Hicle" Geometne  model  to

sudents

L)

provade  remedial
asustance w0 Junier secondan school students in
grometry 1o enhance peometny learming

I AETHODOLOGY

Rescarch design wsed for thas study s Quasi- experimental
Specifically, Statie Group comparison design was used in the
study. The rescarcher ensured that the groups were cquivalent
in all relevant aspects and they only differed in | aposure @
rearment (Traming m Van Hieles” Geometric modeld This is
because, the two groups received exposed 10 the samg MAT
14 comtent in the NCE mathematics curticulum ( Basic
concepts in  mathematics ) which was supenvised and
monitored by the same apehy I~ TF i bovth iy 1he |.'|l...l1i1}' of
students intahe and implementation of mnimum standard
curriculum in all collepes of Fducation in Nigera The
dependent variable (Geometsic Pedagogical Abaliry ), for the
Experimental and  Comtrol  Groups  were  compared 10
determine the effect of the treatiment  The  peomelry
achievement of Junior Sccondary 11 Students taughe by the
Experimental Group was compared with that of similar clan,

Junioe Secondary School 1T Swdents taught by the Control
Efoup

-"'"“"'lﬂmg and Ngmpling fechnugue

A two slage _l.ﬂmp“"g r“'":fd”‘" was used for thes n.1'|||.1:. Fira
3 purposive random sampling was used w0 obtam the twenty
(20} subjects from Federal College of | ducntion, kontagon

Purposive sampling was wsed Based on the ko ledye :‘!I‘IIJ.
experience of this group by the rescarcher 1 hat s, they Serve
all of the rescarchies’ critersa, (Al 2006 The reason Wik that
only twenty students (20) were gqualified 1o go tor Ieaching
privtice duri“g T UMD sessiion, and most |1'|"|[""r|-"“t}- the
audy invelved observing the NCE T mathematics students 1n
thewr respective place (School) of teaching practice. Al 1he
sevoiid stage, o random sl procedurne was adopied using
simple balloting 1o arrive at forty {40, M 18, F 22) NCE
mathematics students lrom Collepe of Fducation, Minna. Also
a corresponding random sample of 30 junior secondary school
students were used in every elass observed

Frstrueenc miraitteont

Taar instruments constructed by the rescarcher were used for
collecting data foe the sty Ome is an achievement test on
geomiiny (GAL, A deseloped by the researcher baved on
gumor secondary mathematics curriculum. While the second
instrument s a rating scale, Geometry Teaching Prachice
Assesamenl (GTIA)

The instruments were salidated by lectorers ol mathematics
Depanment in the Colleges of Lducation and tee experts m
mathematics Education unit of Sownce BEducation. Federal
Umversiy of Technology . Minna, A rehabubity coctlivent of
0,72 and 078 were obnained for Cometry Achies et test
and Geometry Feaching Pracuce Assessment respestively

HE DATA COLLECTION AN ANALYSIS

L. The mstrements were personally sdmmstered by the
researcher with the help of two rescarch nssistants
who are  acadenmic stll im0 the  Mathematics
Drepurtivemt in the colleves of education mvolved in
he studs.

2

The datn colleowed were analvzed using  mean,
stonidard devianen and 1- 1esL

Fabte 1 Sizan, Standard Dy of | apenmentol angd Contred Gre o

Viittable h ] Mean (X sl
Laperamertal Caoup E] AT 5742
Ui Ligosup 11 LR 2180

Fahle | presents the mean and standard deviations of NCLE 11

mathematics  swdems  with knowledge  of ceomelriy

pedagogical abilities (Expenmental group) amd those without
{Contral prowpy The experimental growup had o mean score of
377 and standard deviation of 5712 while the contral group
had a mcon score 0f 48 B3 and standard deviation of 2,149

Table 2 Mean, Staraland Devicion of stslem by (e | spetoental sl antrol

Eluiips
Vanble N Mean i X) s
Stwdonits Liight b Taperimierinal Gaowp 140 T &4
Sileinls L,\I_I!:'II_."I :_Urllllllllh\...ﬂ 1. n 2 Tus

_@
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able 2 presents the mean and wandard deviation of Junior
econdan Gehpol Stdents aught by the I aperimental ol

aptrod Giroup res pectively ‘
l‘m: filings  from this study indicate that the o N

pathematics apdents  with kowledee  »l geomeins
Pedaeogical ahilities 1V an Plieles” Lieometing Madel) perform
h-ur-r than these without A Junier Sevombary Sehool
apdents taught 1Y e | aperimental group perform better

than those in the Contrel group

H-,;nlih'tu
difference  in peometne

mathematics stidents W ith
model amd those

Hio: There 15 R0 significant

pc.i.:pupt:l abilimes of the N
the Anomledee of van Hieles” Gieomeine
withou! L= test was used to test the by pothesis

ol ST 1 atherulao Spudents

Tahle } Sumean of fha et Arabuals
wlowtely ol

Lapvan gl Pedagopual "-'I-|||1|¢~.|'L'u-|1l.~|.-lr-. L eptimetnig
| xpenmazital and L Rl B

____————-___— - - -
L1 I
L] lﬂl“‘ LY lran 1 W "
A (LY vl
Expormesial R LI L ST il TELLI
Coniral Ldmg SR LLL s §4u

" appuafwcan at e~ 0 0%

The result from table 3 shows that the 1- value is significant al
P = 0000 level, thus, hypothesis 1 was rejected. This mean
that, there exists 4 significant dillerence between NCE 1
mathematics  students with knowledge of Van Hieles'
Geometric  Model (Geometric Pedagopical  Abilivies) ani
those without

Hypothesis 2

Ho. There is o significant  dillerence between
Secondary  Schowl 1l Swdents  performanee in o geometry
attributed (0 NCE T mathematics studems with Ciepmetric
Pedagowical Abilities {Van Hieles™ Geometne Modeld, = test
was used 1o test the hypothesis

Junion

Table 4 Summan of the 1- test Analvus ol | apwromernt i wend Comtiwl g
Gudents Morforane m ooty

‘.mw Mean n sIi i- I
iX) yalur
Fxperimental (iroup o 1T gy A9 ey OOUIG
23 748

Camtyod (i 150

.‘IFI&:J at e nind

Table 4 presents a summary of the means.
and 1- 1es1 showing students performance in peomelry when
faught by the NCE [l mathematics students i Geometric
pedagogical ahilines (Van Ilieles” Gemmelnn Model) amd
those without ‘This resull was signiticant ot I* 0,00 1 This,
|!-}rl1!h=ii¢ 1 wm rejected. This means that there exists
significant  difference between those taught by the
Laperimental Group and those raught by the Control group

standard deviations

ovalion in Social Stience {URISS) |Volume m, !

R
ssue VI, July 2019]1SSN 2454-6186

AND CON LAUSION

cant differences

" ISCUSSION

The resull of this study showed that signifi i
pedapowical ahilities of the NCL |
s The study alse dhowed that, geometric
{ the NCL I mathematics students
ents perfi rmance 1N

eadsl i peemelnic
mathematics stdent
$-wd.1.u|-1_.li-..ll alilmies o
influenced pumar cecondary school stud _
v e can then deduce from the study that, students

amelry performance 18 largels Jetermined
students geomelnc F-:-.!I.igugn:nl

pevimett
mprecment o e
by the N I 1 mathematics

ahilinies

I heretisne. providing mathemabics teachers with wraming on

van Theles” Gieametnic model 18 o betier frervention
arented  towand tcacher  preparation and

ravaranine
pwl-;-xluu.ul derehproeit
(Van Hhilgle, 1980 Cihakwe
0081 that tiallicmabics 1o
teaching- learming process

peachers can foomulates appropr
help stmdents imahe orderly progress Consequent!y, this will

erable e e teadh spomelry betler at juniar sgeondary
wchool Teve] atier graduation [ hiv in turn cnhance students
understanding ol geometry

v COMMIE SDATIONS

I his Hnding 1son consonance with
216y, 1nal, A, and Alche,
arl u[ the

her preparation 1> @ P
|'sn:|un:d

anal thost adeyuatels
ate learminz experiences 10

From the Tindings and conclusion reached inn this study, the

[ollowing recommicpidations were mde

I The focus ul mathematics  teacher gducation
preparation it coolleves of education level should be
directed towands briduing the wap between theory
and pricctice i the specific content subject matter
with peiigogical content arcd [his is to enable them
imprrov e elassrien practice nfter praduation.

3y inilar hind of study be carried out at preparatorn
ctaee with the university undereraduates and distance
learming mpthematics teachier cducation programme
feg, N 1T and Upen Lniiversity)
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