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ABSTRACT

This paper examines the reasons o and how sty of geometry can serve as @ 1 tih.h .
for the improvement of mathematics teachmg and learning. 1t explores how It 15 an
agent toward attainment of the seven g srids agendi specifically the paper ""r_r_'”j"'_d
that the study of geometry provides necessary skill and abilities needed -’?r"' ”.” Nigera
populace for a meaningful and productive life mn the modern world of science and
technology. It also highlighted some identified problems teaching and h'urmm:.-'tf
school eeometry and sugeested some  geometry Teaching and learmmng strafe Ries
were discussed  such as integration of historical and culmral assels of pusts
geometnies ideals/thonglis in classroom lessons, demonstrating the understanding
and meaningfulness of geometry, developing the learners intuition by drawing
meaning and imagination from models 1o concrete object through carcfully teacher
planned and implemented lesson structure which should be gender sensitive. The
paper concluded by emphasizing the central role of the teacher as a facilitator whitle
the learner move from active participation o Diever,  Fmally  useful
recommendations were made.

1.0 Introduction

For muny years now the factors that alfect and promote effective teaching and
learming of mathematics have contimucd to receive  allention Irﬂrr; the
mathematics educators and psychologist, Odili (2006) and Ornon (1992). Also,
available literatures suggest that issues such as mathematies  teacher
preparation, teachers methods of teaching, avanlabihities of teachinge matenals
new technologies and lesson structures etc as 1t relates 1o mathematics u.-.'r;.:
researched and reported on. In additon, research suggest that all these have
impact on the students leamning, Swalford et 2l (1997).

However, the recognition attached to mathematics cannot be over cmphasized
This 1s due to the fact that mathematics provides the laws, the formulas imd.:h::.
theorems that empower the scientific and technological developments, Mus:
(2006). Therefore, the need for improvement in the teaching und le: e Im.;
mathematics based on the ulimate human right o quality |If'.4.: o c;.Jrru.n; +u
obtaned from developments in science and technolooy .‘,h,uw”*““")”"'m
buttressed this and said, “"We live 1n an ape Dt’:“‘- :f:w' ; “gu (2007)
interdependence and competition, both of which affect éd:,d“-"g gl-?lml
changes in competition are creating an increase demand for La:"in .ﬂsum:'
techmically competent individuals. No segment of iuinan 'llflI\-'i[leLi i t!‘::n i]'";-;
b ¥ s ¢

“untouched by the result ol scienutic thoo B! -h-mgﬂ ' ;
L In sCience
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Proceed,

4.0

technology of which m
Prospects of many
stubstantial nvestment

i:ll_'lcm;up:!. 15 the pivol have dictated the dcvclupmcnl:l'l
Rations. Consequently, countries which have made
have been able 10 SIEH:II:::L::I|W strutegically managed science and technology
quality of life of their po ul } rase their matenal u..-clrur: m.“' invaniably the
Education 10 leulci 'I.:‘.'IT ':Lf-'_..'lhm 1< the goal of hc\-cn_l’mnl :'i[.tl'ndr-'.I using
populace. Hence the -‘-c::ir;-h :_;“Heluml functional education 1o |!n: I‘r;u:r::n
attamment of Seven Poing ,-.,t rmeans o improve mathematics fedc hing for the
paper will focus on the “‘ genda has become very necessary. Therefore, this
unifving lhl‘|11|;1 5 :IL Ecometry aspect, ‘-\Ii‘11l;.'|l serves among other things as a
dl:\'cln[;m T @ the entire: mathematics cumculum: and as a tool for
£ students” skills in logical and deductive reasoning,

Nature Of Geometry

aties which involves the study of spati
rrhnnmh,m (position, shape and size). Its study s carned ol through
observations, constructions and descniption of shapes and location of points in
1 or 2 or 3 dimensional spaces.

From this, it can be deduce that study of peometry provides skills in visual,
verbal, drawing, logical and applied These are necessary shills and abilities
needed by all for & meaningful and productive life in the modem world of
science and informaton technology, Indeed, these gr:nlnvtru:ul skills should be
sufficient for our students so that they can function successfully as informed
consumers, as concemed citizen and as competent  members of their
communities. Hence, geometry by 1ls nalure and mherent structure IS
important and indispensable branch ol muthematics which needs 1o be

properly taught by the mathemanics teat her.

Reasons for Teaching Geometry in Secondary Schools.
1. Geomelry 15 an aid for commumcation example we speak and wnite 1n
| vocabulanes such as point, line, angle, parallel etc

"-:El._'UI'I]L‘{”-'*:i
lications to real life contexts such a

2 Geomelry has impostance app
measturement around our homies.
3 Geometry has important application 1o many topics in matheinn

example Anthmetic, Algebra, and statistical concepts where =iving

geomelne interpretation. |
4 Geometry provides a valuable mathematical background fo- lunther

education example in UK itis a prerequisite for university ent Lice.
ometry is part of cultural hentage of community.

- Cic | . |

6 Geometry  provides 4 context for developing studemts’  logical
reasomng skills. .

i) Geometry enhances the development of students’ spaual perception

and understanding.

metry Teaching and Learning
ctures emerging from research reports shows that students have
;jﬁll:E E;h n -suh'ing mathematics problems especially those that require mental
ficulty

- lation, rearrangement of elements with visual sumuli — pattemn. Just as
mdﬂ;F‘:“‘hm‘é problems reaching that area. In particular, WAEC examiners’
teachers N

Lessons Learnt in Geo
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1s have problems with

aled that stuen aced to lack of
¥ report (2005, 2000, 1 ics and sih problems T s ciled above revealed
' thematie A veele Repert® )
pn:-mrh;u: .1r|1.'.4 qurn.:f cometry at lower fevels: R Idrll“" construct, and even
s e . " e s

essenhial n 1:H‘ﬂ [|"|t;-"tl|“ (o pccurately me 'N'mlulli and abihiies necded inp, . o

:h:ﬂ m.hll-;:f : -,-.mi.lv udents suffers of skt = .
o arrange ohjecls = VTR

the study of geometry.
= s, due 10 the low level of

leve _ el
fack of teaching and I::.;m!"g
t Impﬁ,\-muliun of teaching

edee aboul the Fﬂ-:ﬂ:l'}-{ﬂug:},' of
Ic.:n of the hasic |mnu|ﬂch and
OCESS mlnpln! by lhf_“-‘ilt:hcr
ol hclwng the

v and secondary

cachers and the
o knowledge of

In many schools both at pnmar
peometry knowledge of many {
matenals and teachers” lack ¢ e
matenals m geometry, teachers Jow kne 3
leaming peometry pupils/students have no ;
: X ihind
knowledge at their level. The [}Tli..ul' [t‘.il'.hm_d Fmﬁ.l’mpilﬁ s
based on lectunng and memonZing hy studentsi|
understanding of basic geomelry.
e : we able to
The students/pupils tend to leam by heart geomelry lessons and be ahle t

rac ! ind ol black
reproduce what is read or wntten by mathematics lL.ILh:.rs. :l }Hl}ill‘h“m S
« teacher deseribes the box, bul DE/sitc 4 i
borx method, where the teacher desc L s

understand what is inside. (Camara, 2006). To attmin the 5 S
today more than ever, the pupil/students should be educated by the

mathematics teacher in away lo understand what is inside the black box. This
is apphicable 10 all levels of educanon. For example, Fajermdagba (1987)
reported that, the teaching of geometry at secondary schoal level requires that
mathematics teachers are well equipped to deliver. But a look at the
mathematics education programme in Nigerian universities and Colleges of
Educuation showed that geometry 1s not emphasized. It 1s certainly true that
mathematics teachers cannot deliver what is not emphasized. Invanably,
poorly trained mathematics teachers will no doubt produce poorly motivated
mathematics students with low  mathematics achievement. And negative
atutude towards mathematics, by reason, this syndrome is carmied over to
geometry. Ohakwe (2006).

5.0  Suggested Strategies to Improve the Teaching of Geometry,

5.1  The Historical Reflections

In the hand of well prepared mathematics reac
and secondary levels becomes not onl yim
leamning. This is because geometry
his is E Y15 a good preparati iSLor ;
understanding immediate environmeny cgpL[:_-ju[;] Eltr:r:-n ﬂrhmc.mcu} reflections to
Egyptians. The immediate environment is by ’ mm_lhc tme of Greeks to
uTIc'ljt ahnlunds In peometnc form, Ley v.u:e‘ d~mi :~.‘|1.:1_cc_ w,': live in the
C.} l_n ers in three trunks and (iles elc, 1 .cmﬂcs - Soims, whea's:
Eg}nua_“s used geometry 1o reshape s 11?;” e years, Grecks and
influcnced economic activities and 5 €. belief and concerns and
metry as i ; articule '

geomelr) a vehicle to enhance deductive @ rUcular, Greeks perceived
oy the e e j
Egyptians usc their study of geometry ; - -Ssomingfthinking.  While the
! O boundaries in the over
werful methog (1 3 construction of pyramid
Al these v b tlemine perimeter, area

e with a view 10 quality

her peometry lessons at the primary
poriant but also raises their curiosity in

Mers can
ﬁlﬂmplel
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life IMpProveme .

Munduruk,, “'*I'l""‘- :LT:II“”}' Balakar (2006), repoited an indigenous group culled
Amaron '“"FIL‘N.“hnhl:“ solated sillages in several Brashian states i the
other peometney) <ha ‘«. t; m‘n words in Illf:lr language for square, rectungle or any
COMPasses, no maps Iﬁl'“_”“'_"'i“ circles. They had no measunng insiruments or
upstream and downstream 'Irt‘mﬁ for dm:tl'lmnx but are limited 1o sunnsc, sunscl,
bevond five, iy I.L Munduruki’s Linguage has few words for numbers
CONSIStEntly. Yer researe '-“. and many and even these wonds are I".ﬂ used
: scarches sugpest that, they appear 1o understand principles of
z ncan children do and in some cases as well as Amencan
revealed that ::‘1:':1':] ol l:'lrl- !'f_'lw.xngulmr- to test the understunding ol geomelry
while Munduraks . !”:" I's childien score the sume as Amencan chuldren 64
Here, it could be ;l-L " EH scored 835 compared with 84% [or the Amencan adults.
; ' deduced that

geomelry as well js Ame
adulis. Also,

the idea that an understanding of peometry may be a universal quality of
the human mind. This date back as far back as the ime of Plato

Balakar (2006) swd. people leamn things after all just by living in the
world. However, the arpument rased by this. 15 “we do not know whether
this core knowledge is present very carly on young subjects or 1o what
extent 11as leamed The witers concluded by saying that, Munduruks's do
interact with - 3-D objects,  mampulate and  navigate  the complex
environment. Therefore, it can be deduced from this namanions that, a
major lesson 1n geometry is the need for imtegrating cultural assets in order
to enhance etfectiveness. The teacher has to facilitate the integration of hfe
experiences and positive values m handling geometry lessons Acquiring
these values by the learners would lead to community development and
qualitative  societal transformations as the only language and culture
common to all studies. (Kurumneh, 2000). Thereby leading to achieving the

Seven Point Agenda

-

Understanding the Meaningfulness of Geomelry

Understanding the meanmngfulness of geometry in relation to everyday life and
to the m;m.r'..h.ﬂl-:u:_-us facing the society 1s @ crucial dimension of any
effective teaching and  learming. Providing @ meamnglul expenence of
deductive reasoning for students. 1f peometry help improve the quality of life,
uided by the mathematics teacher how 1t 1s possible. The
ranslator of the curnculum and who must have
mastered the curriculum content should put at the hack of s tn_iml Ih.'l_l every
ametry addressed at least, a specific developmental issue cither ot
al level. Research suggests that the more topics are meaninglul
to the leamer, the more ¢ffective is the Ienrmng and the motivated are the
leamers. Butler €t gl (19700, For example, three villages are 10 be connected to
national Grid. where should the power |=I;|n! he located in :'u_lﬂur tir use the least
amount of high voltage cable that will feed clectnenty to the three

owns/villages.

learners should be ¢
mathematics leacher as

topic 1N £¢
local or nation
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ices of a triangle, ABC, then this
minimum sum of distances to all 3

distances from an arbitrary pomt P,
hen sum these distances and

If the three towns are represented by the ‘fi;ﬁ
th

prohlem can be solved by finding 2 ant Wi
towns/villages Students can measure the three
and the vertices A, B, C of the tnangle. They can t . _
move I ground to find location with mimimum sum When such point 15 obtained,
students can make conjecturcs concerning relations among PP and the three

vertices. Many students conjectures have been to sec if any of the known trizngle
centres satisfy the mummum sum requirement (c.g. 11 centre, centroid or ¢ircum

centre). Some of these may appear (o work for certain trianales, but not for others,
ents will notice that the angles formed by pont P and cach

Eventually, some stud
came. Measurements would indicate that they

pair of the vertices appear to be the

are close to 120°, Varnious construction methods arise.

1 Construct an equilateral tnangle on 2 sides of the triangle ABC and then
construct the circum circles of this equilateral triangle. Where the circum
circle intersects will subtend 1207 with each side of the tnangle.

Fig. 1

Question: why this point provides the minimum sum of distiance to each vertex
of the tnangle formed by the 3 townsfvillages?

The question s challenging that students will be eager and willing to find out.
However, the most satisfying explanatory is one that makes use nFlhe fact that
the shortest distance between two points is along a straight path between the
two points.

']};hc ?M\'c argument appears logical and inform as well as explanatory. It
therefore comes as a surpnse 10 most students to learn that the power plant
should be built in the centre of town B, rather than at P

Developing Students Intuitive Skill

[ntuition is regarded as a skill to see clear] A -
: : : . y geometric figures and solids,
creating and manipulating them in the mind to solve pruhlgn:ms. Fujita et al
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I'his umit draws attention to the aspects of developing students intuition using
practical and intuitive approach.

Introduction

Objectives:

At the end of this unit you should be able to:

1. Developmentally introduce new plane figures,
2. Sumulate students spatial imagination

Presentation | _ -
1 The introduction of students imagination skills 15 to ask students to
imaeine 4 tnangle in their mind. |

Neal, using concrete model of triangle, students were asked to find

[

relational posiuons ic sides elc.

Stage 11:

Jsked to manipulate them in their mind.

- odent could be ;
i, blujl.nl'. Luu:‘Id 4 asked 10 (urm-over figures (reflections) o move new
2, Students €0

figures.

Stage 111

' t
sudents could i
1. S have imagined in 1

he following new

ked to draw ale the possible combinations of
+ s - )

e & heir minds. Students should be able 1o
figures fig. 2 (plane figures) as a
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jnation then followed

Summary < with the imagi

| winner inon” of the
The teaching ol peometry which start nts 1o credtd nner o

and asking students
with models (concrete) and asking *

< (fig 2) above makes
possible combinations of such fipures as 1N the Bges

W ately tasking
. This 1s appropnd
students be aware of thinking about plane ﬁgumh-l.lllcncr, there 15 the need for

il :
to the student 1t became qualitative and funclll‘ can faster participaton and
mathematics teacher 1o prepare achivities that anproach calls for a possible
raised interest among the learners. Therefore this «II"I; ductive approaches of
blend of expenmental intwition (mental) and d¢

e ]cx‘t‘]ﬁ.
geometry lessons at pnmary and secondary school

Conclusion be able 1o come-up with a
Through these activitics studics nhnuld. T from all possible
diagram/figures  of new plane geometrical figure
construchon of tnangles

Students have 10 manipulate them in their heads - :nmrfl al :l;rﬁ:l::::]g}
students’ spatial imagination. Students have 1o lum-over FLMESI-T fig
when they try 1o make new figures. This led them 1o think about planc figures
in apul:l:.'ThI.‘nugh the activity, they may be able to imagine all l.'UI‘J'l'|1II'I"I.11IUI'15
of figures (geometrical shapes) and manipulate such activities In their mind.
Research suggests that learning process should be active 10 allow r_enrnt:rs.
participation. In paruicipating they leam more. Hence, drawing meaning and
imagining promote active lezming of geometry. Hence there 1s the need for
mathematics teacher to prepare activities that can foster participation and
raised interest among the leamners. It contributes to make learming of peometry
interesung 1o the pupils/students. Hence the teaching of peometry which start
with models then to concrete and i1s appropriately tasking to the students
becomes qualitative and functional.

Lesson Structure and Gender Sensitive

Rescarch suggests that teaching methods and how 1cachers structure their
lessons o develop geometnical reasoning are related in terms of students
learming. Jones, Fupita and Ding (2004). Consequently, it has implication on
students achievement in geometry. Trends lntﬂm:11;1:nu1 Mathematies and
Science Study (TIMSS) supgest that two predominantly teachine methods
accounting for nearly class time on yvergee int::mum;n'slh' appc: Lt be
teacher lecture (23%) and teacher puided Lprm:nce f“‘I‘]. ,“-'tr[;;t:;u;m:: v
- ® i

students say that discussing homew :
g ork and working inde .
frequent activities mn class, Also, 8 independently are also

it w; v .
features of mathematics lessons wﬂ;:;?ﬂ:f";?:igln T]MS'.’? that general
E0% of lesson tme 1s devated 1o solving ““ﬂht:m;m.;m Eﬂl:’:lﬂh for example,
organized to include some public-glags work and u—‘;dFrn lems. Lessons were
T,,,_..p,-,rk. mosl mdm_du:ﬂ but with some involvine “mmc private students
include some review of previous conlent g !-'.E.:l|m-'f Eroups. M.mt lessons
mmmﬁ Teachers across the counties reporyeq by T;l:::';mu sypramil. S
ey g o 1y P 2101 o) T e o
concem, especially given its rol N e of considerable international

ein deyve
cloping studengs® powers of reasoning.
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Literature shows
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ool and are unahle to

distinguish bepwee
L cn ||.'Ir|"|“
arpument, venfication png . hematical reyq,
: M " r aj
things are hikely 1o inf] ool Jones Fuging [T:“}”! Rt [cxpisnst O,
. 3 Uenee » LA T TR .
structured. These iclude nee the Ways m wheh in F“h"““ S e o}
L oexaminations, cumenlon ‘|I “;”MF e
Lo lesthowiks, rescarch in

learming and teach;
> achin ol che
invanahly | ' b L!‘-"JL'Icrhilr ol eac
Ao A t'““"m: on e cach arca of muthematics, ete. and

! ' that les WV lene
:l':::::i“'::: t:-]::r:m " Beometry i ;:;:I::‘I:LTII:'F:.IHIPM structure their lessons.
i = why routine proced el from those in number and
the wnlers, Therefore 1o Improve th ures for geomelry lesson as observed by
for the mathematics leachers 1o ]-1. N w;wh"”:' of peometry there is the need
features and discermible 1.;|r'|.'|hul Llwlnll II]_"" lessons based on shared general
should be introduced, the m.h . l:l _}mm“""‘ should include how new content
presentabion (ie. the inie “:'I"“: dcross mathemanical problems and within
mathematical components l:_n: duon,  both impheit and  explicit, of the
and home work n Elu'.r,. ,‘::“IT““ lesson), regarding individual student work
angles, altermative illl‘,?h..‘.f- H;-11|L||1l:c:’:,l.:'-|:,|| I;f Ia.'p:mn structure on corresponding
gles. See Appendix

:t:l::I I.IIInlllilulj::.‘u:::g:?:fu: !L';tulmur needs to be sensitive. This is due 1o the fact
-an be active with dynamic participation of only a proportion
of the students. Especially, when pirls were not carried along, or victims of
stereotypes, the learming is not effective 1o them. Also if the activities selected
are not 1o their anterests, there will be no active participation. Literature
suggest that, female participation in Science, Technology and Mathematics 1s
low. Oheke, 1986; Ehuri and Windopo, 2000; Camnara, 2006). This imbalunce
needs 1o be addressed. Henee peometry teaching can he improved, if geomelry
learning taking place be gender sensiive, Thereby reducing the gender gap in
hoth enrollment and active participation in Science Technology and
Mathematics  cducation as reported  In above mentoncd  hiteratures,
Consequently, this led to attaining the visions of Seven Points Agenda.

60  Conclusion and Recommendations
In conclusion, the teaching of geomel
study such as visual, drawing. I::g@u
gcm;wlr:.- provides are In::.:cs..r.nry Hlilf:'ti
populace for @ meaningful and producti

_ rovement
: chnology. Hence 115 1MpHE = j o
- tu:rr}‘ ':-:mc]c for the attainment of Seven Point Agenda. In particular
preparite

[ i i : ] : [ [ [:ll"..i]ll.lr ..|11||
C al T |¢ ﬂr I‘I:‘Hllhl:l‘l'l.l

5 v l-1 - |;|nt t{‘ “rhlcrc, ]ILﬂcv. Ihf(-.ul."‘h hl.‘l“'f"l :

qanding  the meaning fulness ﬂf_ IF.'{‘”"“?"!- developing
reflections understanding and pender sensitivity would serve as
lesson 5

students’ intuition, caching and the learners hecome meaningful and
means Lo improve geomelry : » recommendations were made:

, & the following \
prmhlﬂi\"-'? i||d|w.r.luﬂ|5- Therefor ‘0 calleges of education and umversities
. Mathematics I

cacher prepar: .ontents and its pedagogy
musl cmphlﬂ’“ .’

|d have a paradigm shift from
3. the serving malhcr!n;_l ve 2 prsdign i o
teacher-lecture 1€ teac

he mathematics teancher should be a
T T |c:ll11fr-
to achieving .

arti 1
¢ pmlmm.lﬂikﬁ that would effectively develop

designing "% o4

mﬂzltnr:::.l i::aginuunn gkills n geometry
sludc

ry with emphasis on skills inherent in s
| thinking and apphed which study of
and ahilities needed by all Nigerian
ve Iife in the modem world of science
in teaching and learning can Serve as a
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