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I. INTRODUCTION

he term geometry was derived from (wo Greck words

‘geo” meaning ‘carth’ and ‘metry’ meaning ‘mcasurc’
Geometry as a concept involves visual representation of data,
for example charts, solid and plane shapes. It 15 a branch of
mathematics that deals with the study of shapes, size and the

property of space According to Russel (2014), the study of
vides the learner with many foundational skills
thinking skills of logic, deductive

reasontng, analytic reasoning and problem solving. He added
that, It helps a child in development of acesthetics around his
as inductive rcasoning skills. Despite the
importance of geometry, it remains one aspect of mathematics
that students have perpetually failed in external and internal
examinations as it reflects 1n the foregoing results of West
African  Examinauon  Council  (WAEC) and National
fxamination Council (NECO)  According to Royati, Ahmad
and Rohani (2010), the process of learning geometry Is a
complex and daunting cogniive exercisc 10 the students; 1t 1s
therefore perunent that Mathematics educators examlm,: the
opportunities of new technologies 1n other to enhance their
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effect on their achievement In Makurdi Metropo

State
Geogebra Instructional

mathematics softwarc

www geogebra.com. It works on a
system platforms and was created In 2002 by Markus

IHohenwarter and a tcam of programmers for the tcaching and
learning of mathematics from muddle school through college
(o university level (Hohen lHohenwarter & Lavicza,

warter,
2010) After the creation 0 ity of

f Geogebra at the Universt
Salzburg, Austria, a lot of rescarch has been carried out on it
in Asia, Europe '

and Amenca. Specifically, tcachers 1n
Malaysia, Austria, Germany and North Korea started using
Geogebra for teaching concepts 1n mathe

matics after 1t was
published on the internet 1n 2002 (Hohenwarter et al. 2008)
The following rescarch questions werce raiscd to guide the

using Mat

¢, open-source
nloaded from

wide spectrum of operating

Package Is an innovauy
hat can be freely dow

study,

1. What arc the mean achievement scores of Sccondary
School Students’ taught Geometry using GIP and

cr:posnory method in Makurdi Mectropolis?
2 What are the mean achievement scores of male and
female secondary school students’ in the GIP method

group?
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folfowingt nullhy potheses were formulated for the

“h'
sy and were tested at 0 05 level of sipmificance

1o, Phere s no sigmificant difference betwee

secondary school students' mean achieveme ‘ll
seores o Geomelry o the GIP and c\rpxmlo:n
methad groups i Makurdr Metropolis ” !

1O, There s no significant difference between
male and female secondary school students' mear
achievement scores in Geometry i the GIP mcll](lu;
group in Makurdi Metropolis

II. METHODOLOGY

The design of the study was quasi-experimental design of
pretest-post test non equivalent control group The .snmpylc of
the study was 205 students The expenmental group was
taught using Geogebra Instructional package while the contral
group was taught using the expository method The instrument

{ lese ]
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evemnent Testl GAT)
ment and
ont was
rmula

for collection of data was Geometry Achi
which was validated by experts i test and measure
Mathematics Fducation The rehability of the Insirume
091 and t was determined wing Kuder-Richardson fo

2| The data collected at the end of the rescarch was analysed
and standard deviation 10

using descriptive statistics of mean ted
answer research questions while the hy potheses were 16316
using analysis of covanance

111 RESULTS
Presentation of results 1s based on research questions ashed

and hypotheses formulated
Rescarch question one

What 1s the Mcan Achicvemen
Geometry using GIP and Exposilory me

mctropohs?

{ Score of students taught
thod wn Makurd

Table | Mcan and Standard deviation of students in GIF and Dxpestery methad Group
PRETES yOST TEST
Graups N TEST I MEAN GAIN
7 SD 7 SD
GIr 87 1564 487 6270 409 a0
Expository (14 17.07 450 460) 419 25 94

The result presented i Table | indicates that the students
using GIP had a mean score of 1564 witha
4 87 in the pretest Achicvement Scores

and a mean score of 62 70 with a standard deviation of 8.09 1n
the post test Achievement Scores leading to a mean gain of
4706 the students taught Geometry using Expository method

had a mean score of 17 07 with a standard deviation of 4.80 1n
s and a mean score of 4603

the pretest Achievement Score .
with a standard deviation of 8.19 1n the post test Achievement
Scores, leading to a mean gain of 28.96

taught Geomeltry
standard deviation of

The result shows that the students taught Geomelry using GIp
scored higher than those Laught with Expository method
lHowever, hypothesis one will be tested o determine 1f this

finding 1s significant.

Hypothesis One

There 1s no significant difference between Secondary School
Students mean Achievement Scores in Geometry in the GIP
and Expository method groups in Makurdi mctropolis

Table 2 ANCOVA test of students taught Geometry in GIP and Expozitery method groups
Source lw:qll::::‘m of Dr Mean square ¥ Sig.
Corrected model 13916 203* 2 6958 1012 104319 0 000
Interceplt 47115 049 | 47135 069 06 671 0000
Pretest 4039 I 4659 070 8 7.‘)2
Groups 13692323 | 13692 323 20$ 282 01000
Error 13473 436 202 66 700
Total 605569 000 205
Corrected lotal 27389 619 204

COVA result on mcan achicvement
and the Expository mcthod groups
The valuc under groups shows that P = 000 < 005 This
means that the null hypothesis 15 not accepted This implics
(hat the students taught Geometry using GIP achieved higher
hose taught Geometry using Expository methods

Table 2 shows the AN
ccores between the GIP

than !

p—

\.,,,-.q,v.r.f.l_r.mternannal.org

Research question nvo

\t\l':ial 1s the mean Achievement Scores of male and female
students taught  Geometry with GeoGebra instructional
package in Makurdi metropolis?
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m
mwrmtronal Jou
Tadle 3 Meaan and Strdard devigte
devistion of rale wnd foma'e siadets in GIP Grogp
/ L —
i ] PRETLS] ~ e
. d -
Group Gepder N i FOST TEST MEAN GAIN
— = L 5D 7 5D
ak 42 5 ;
GIP Femat 5 5353 5 38 9 26 67! 17
cmale 4
1742 531 7124 £ K9 33 82
The result presented n Table 3 indicates that the male  The result shows that the female students scored dwhlll“l
e aught Geomen. “‘ll:l GeoGebra  insinucuional higher than the male students [Howeser, hypothests (WO e
n score of 15 55 with a standard deviation b tested to determine 1f this finding 1 significant

ackage had a mea
of § 38 1n the pretest Achievement Score and a mean score of

59 26 with a standard deviation of 6 71 1n the post test
Achievement Score, leading to a mean gain of 5371 The
female students taught Geometry with GeoGebra instructional

ckage had a mean score of 1742 with a standard deviation
of 5 31 1n the pretest Achievement Scores and a mean score of
71 24 with a standard deviation § 89 in the post Achievement
Scores. leading to a mean gam of 533 82

Ihpothesis Two
cmale

¢ between male und |
n

There 15 na significant diflerens o gexjoed
Secondary School Students mean achievement -

Geometry i the GIP method group

Tabled: ANCOVA TEST OF MALE AND FEMALE STUDENTS [N THE GIP MITHOD GROUT
Source Type 111 sum of DI Mean square ¥ Prome -
squares
Corrected model 53 835 2 46918 0741 0480
Intercept 38936063 1 38936 063 615013 oceo
Pretest 8440 | K450 o133 n71s
Gender 73 815 1 7)1 815 1 166 0243
Error 5317931 X} 63309
Total 435219000 §7
Corrected ol 5411 816 86

{ the male and female

ment scores in Geomnelry In the GIP
lable shows that the Puwe under
the null hypothesis 15 accepted

This means that, there 15 1o significant difference between
male and female  Sccondary School Students  mean
achicvement scorcs 10 Geometry i the GIP method group
This implies that both male and female students improved on
their achievement 11 geomelry when taught using GeoGebra

instructional package
|V DISCUSSION
J i » Secondary
: t presented 1 T able | shows that the
?t:o:;s;:ud‘:ms taught Geometry with GeoGebra nstructional
p;cu;haﬂc had a higher mean achievement scores  than the
[~
' it Geomelry UsIng the Expository method This
saderis S5 ment score between the two

flerence 1N the mean achicve
g;nlup' was cstablished 10 be statisucally sigmificant 1n

hypothesis one 1N Table 2

This finding indicales that the GeoGebra instructional packagc
enhanced the achicvement of Sccondary School Students in
more than the Expository method The findings of

ree with the findings of Zengin and Kuluca (2012)

Table 4 shows the ANCOVA result o

student mean achieve

method group  The
gcndcrf0283>005 Hence,

(ycomelry

who carried out a study to determune the effect of GeoGebra on
students achievement in ‘Trnigonometry 10 Turkey and found
that the stedents taught tngonometry with GeoGebra achieved
hugher than those taught with the traditional method

the result indicates that both the male and
entry behavior before the
The mean achicvements of

From Table 3,
female students had a simular

commencement of the treatment
male and female students in Geometry in the post test were

69 26 and 71 24 respectively This result shows that the malc
student had a mean gain of 53 71 while the female studcnts had
a mean gan of $3 82 Even though the female students have
higher scores in the mean achicvement, the mean difference
was not statistically significant as 1t 1s shown 1n hypothesis two
(2) in Tablc 4

This finding shows that GeoGebra instructional package 1s not
gender bias in terms of improving students’ achievement 1n
Geometry This finding 1s 1in agreement with Gamban, Falode
and Adcgbenro (2014) who camied out a study on the
cffecuveness of Computer  Animation and Geometry
instructional model on Mathematics achievement and retention
on Junior Secondary School Students in Minna, Nigena and
found that, there was no significant difference reported in the
post test performance scores of male and female students

(s study ag
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V' CONCLUSION

conclusions were made based on the findings of

model on mathemasa schsevemenl  @nc
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| The findings of this stud)_ provide an empincal (2008) Trackmg and learmmg calcelus itk free dvmam
SUPPOn that the ﬂud) of Gcﬂmclr) using GlIp muthemzticy sofmeare Geolrebra Papet l,c_.,ﬁAJ al e 11h
improves students Achiesement much more than the ;_m«.-: oral Congess on Mathematieal [dss0n L mter 1T
Expository vuvo Leee. Menco
COTE:;U(IO?I lnl':llu\:, It 1 pertinent fo note 1n [3] Meheriwaner. ) Hohemwane, o oand laviem 7 (2010
1. the achiesement of students 1n Fozhuating &ificutny tevels of dyrzmie gro=eTy Saare tols W0
Geometry could  be Sl{'mﬁcaml) mlPl’U\Cd i entance teschery profess ! development [rtermanomzl t nar il
Mathematics educ 5 CX Sor Techmology in \athemalics { daarion 17N 1270
h 2 Calofs ¢Xa o . .
naw technologies such mine the opportunitics of [1] Kepn € and Calubom S (2011) The eftect of Jearmsi ) e Ty
‘a d gics sucn as GeoGebra instructional Iopics ¢f Tth grade in priman | Jaasticn with Sy rTE yrirmest :
PI"lC gc an approprmtcly utlized them n the sicctpad prometny Sottware 10 sacess and (etenhon Il Turkish
glassoom Orbine Jowrral of Educazonal Peclr Moy (2000 131118
4 o g » O, , oo he Lflect of
3 The study empincally shows that both male and [5) Royws. A S Abmad B 0 s ham AT tghieming
i ! r . sadrovinsdd " L {prhemal o h en I y
female students can achieve high in Geometry 1f the Coondmatr  Grometry  Learmng Inemat ol Contererce 0N
appropriate medium of instruction 15 applied w the Marrematics [ ducation Research 3010 (ICMIR 2010) [nstitute (o
classroom. Most lmm)mml)-_ the findings of this "h”lf\ﬂ’-lhs.\lPr‘.(y;h faculty of 1 ducstional Srudies Universm
4 - A !
study revealed that technology 1s capable of helping (6] L:.“, b F,'ml:.,,'“ What 13 Gromeny? Hetrseved  from
students 1o grasp Mathematics content better and o math sbout com/od grometry/awky e bem - on 1
could bridge the gender gap i terms of students’ Movember 2018
achievement (1) Zergn Y & Kulua 1 @01 Ahe clie! of dynam
Muthermatics Software propzbia on student achsevement in leachmig
af tngumometry Procedia -Socal d Behavioral Scenaes TEERE
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