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Abstract

The study examines the effects of school type on viswal perceprion of geometric shapes and
performance in geomeiry i junior secondary school students, A total of 3706M=186, F=1 84) were
drawn randomiy from 13 jumor secondary schools in Minna con stitute the sample for the study.
Two validated instruments were used in the study. The geometric perception from the environment
(GPE) and Test of Geometric Achievement (TGA) with reliabiliy for co-cfficient of 0.60 and 0.67
respectively, were used 1o generate dara The scores of GPE and TGA according o school npe
were analvzed nsing mean, standard deviation and F-test. Two hypotheses were raised in the study.
Findines from the studv indicated that significance difference exist i viswal perception of
geometric shapes and performance in Geometry. Girls in pure Girls school performed better than
boys in bov's schoal and mixed school. Recommendations were made based on the findings.

Introduction:
The need for mathematical knowledge continues to receive altention in today’s modem

world of science and information technology. This is because of its inherent usage in every aspecl
of our development. It 1s a basic requirement for day to day accomplishmert of man's social
cconomic and technological needs. Such importance justified its inclusion in the school curricula as
subject in primary and secondary school levels of our education system Adetula (1989) buttressed
this point when he stated that Mathematical competence is very vital for meaningful and productive
lile. However, it is not enough for an mdividual 10 have mathematics knowledee but Mathematics
power is what is needed to succeed n life.

Mathematical power according to Donna et al (1997) is the ability to feel comfortable in
using Mathematics knowledge 10 solve real-lile problems, Despite the importance of Mathematics
to man and society at lurge, research reports continue to indicate that students performance 1s
worsening as years go by K urumeh (2006}, Harbor - Peters and 1ji (2005). Fajemidaghba (1992) and
Adegboye (1991), The decline in students’ performance in Mathemates could have far reaching
eftects on the nation's goal of attaming science Technology and Mathematics (STM) by the year
2020.

Muany reasons have been adduced for poor performance of students in Mathemanes. These
include, the leamer, teachers, society, environmental fuctors and instructional strategies employed
by the Teachers, Akinsola (1984) as cited in Hassan (2001). The Chief examiner's report (2003)
stressed that students had problems in geometric area of Mathematics and such problems have heen
traced 1o lack of visualization and spatial shills, Development of these shills by the learner nuis
tabe place through the use of two or more combinations ol the senses (touch, hear, seeing. eloh
According 1o the available licrature. students find it ditticult 1o accurately measure, consirisl.
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draw and even re-armange objects. These are processed imvolved in study of geometry. Indeed,
Mathematics and spatial shills are related and both are correlate of science Achievement. Awoniyi
(2001) stated that differences in spatial abiliy acconnted Ton variation m educational pursuin and
achievement in Mathematics tasks. Visvahzation shills allow human to diseriminate and interpret
the visible action, objects and or symbuols, that they encounter in their environment similarly, it aids
wstruction of past visual experience. Hence the presence of visual elements in today’s
increase as the mtegration of images and visual presentation in tex
on and computer interface, It was also reported
Mariam (1993 as cited v Inchwe and

active reeol
teaching and learmmg 15 on the
books, instructional manuals. classtoom presentati
that Anstotle said without Tmage thinking 1s impossible.
Hassan (2000} asserted that. enjoyment of nature and the world around us 18 a tuncuon ol our
perceptional shills and visual perception is the pnmary medium through which human beings come
in 1o contact with environment and 80% of our perceptions are visual. Stnlarly, the quality of the
experiences that provide the child with direct contact with his environment not only provide his
perception ability but serves as the first signal receive in traiing cognitive function such as
classification. seriation, categorization ete which e the fundamentals in studying mathematics in
general and geometry in particular. Geometry, the study ol space and spatial relationship 1s an
important and essential branch ol Mathematics curticulum at wll grades levels. The abiliy w apply
geometric concepls is hife skill used in many occupations. The study of geomelry provides the
learner with a vehicle for enhancing logical reasoning and deductive thinking for modehng abstract
problems. For example, men has pondered about the universe and stars contwined ioie It was the
use of geometry that helped man develop workine model ol our solars system, cllipse and that path
of motion of the planes about the sun.

The study of geometry helps o develop the mind in determining differences especially at
early stages of our hife as m games where children are made 1o place different shapes (squares,
rectangles. circles etc) in the nght posttions or slots. These hielp the toddlers to mahe deductions
that expand their mund and are the firstexposure (o Mathematics.

However, as important as geometry is 1o men, society and nation building, students
continue 1o record poor performance in schools swalford et al (1997), Fajemidgba (1992). Inekwe
(1990) WAEC chief examiner’s report, 2005: J000- 1996 and 1995.

According to Benjamuin (2000) and Shaaha i 1093), Schools found in our sociztizs where
the formal learning of Mathemuatics started ure categorized in to three (3) namely; the single school
(boys or girls) and mixed schools (boys and girls). The single schools could be boys only while the
mixed schools is made up ol boys and pirls. The rationales Tor this categonzation acconding to
shaba (1995) and Benjamin (2006) cannot be unconnected with the issues o monal decadenee,
ty o the learner’'s community. But most impoerantly, gender
sult of increasing awareness of
women who torm more

enrollment explosion and proxin
issues has assumed an important dimension in recent times s are
the moral implications of the dangers inherent in the marginahzation of
than half of the world population.

Research on gender and gender related issues are inconclusive, Onyewadume (1998)
found gender related dilterence in academic Mathematics performance. Alfa (2007 reported that
most researchers found boys performing better than girls especially in high order knowledge: 4 few
others found girls out perfurming boys while others established no sigmticant differences
especially during carly education. Also Benson (1997) repor ted that the largest differences between
boys and girls achievement lie on the affective doman that is atitude.
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Statement nnhchl‘n:}ﬂ';::dm chow that there is inconsistency as to the nature, extent and sourges
Gender hased ST >

b performances of boys and virls in Mathemaiics. With this inconsistence
e - ¢ e I - . , e o= o
of the dlrltr:‘ﬂ}{"_ll_" g n,!|¢||-.m1l11”"""'"| Maw s ubserved, more empirical researches are needed (o
cndines and significant L ot e ey
!mdm-p- he existence of pender differences in the LL1_~:\r e Genmetrid
sk ki rs on gender and visual perception and performance in jeamelry seem g
gt . [ Limprm't"l srudents performance in geometry. It is against this
i w . “ ur { L L 5 -1 " ;
4 r-rn:nmﬂgl dlnlf‘mlldj‘ was initioted to investigaie the effects of school type on visyyj
hackeround that the sl HIENED VGRS
ptri:i;pli,nn on geamelric shapes and performance i geamelry.

ypotheses: o g
At The following hypotheses were formulated and tested at the 0.05 level of significant,

Ho, There is no sienificant difference in the mean scores of boys schools, girls schools and
mixed schools in the test on visual pereeption of Geometric shapes.

HO;  There is no significant difference in the mean scores of hoys” schools, girls' schools and
mixed schools in the test on Geometric performance.
Objective of the Study:

The primary objectives of the study were to investigate thie effects of school type on visual
perception of geometric shapes.

1. Compare the meen performance of boys-girls and mixed schools in visual perception of
geomelric shapes.

2. Determine the e{T=:1s of school types on performance in geometry,

Methodology:
Research design used for the study is a survey type.

Sumple and Sampling

The population for the stud students in the state
owned schools in Minna metropolis,

: . with an enrollment ulation ol 3961
studen's. (Niger State Ministry of Education, Statistics Section, 2000). i

[t is from this population that 370 Junior se
cted for the study, The distribution of sample by

Y consists of all junior secondary I
These are 13 schanls

» condary school students were randomly

sex and school type is shown in table, |.

Table 1: Distribution of sample by sex and school types.

School Type Male Female Total

_Boys only i3] 0

_Girls only 0 (4 o

e 122 120 ———
14
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Instrumeniation

! Tu-n-nmmmfm'.s. the (ummc!r.lu r'f'r.wmi"" from the enrolment Tes (GPE) adopted from
Inekwe, (1995) and Test of Geometric Achievemen; (TGA) constructed hy the rescarcher we
used For the study, ’ &

The tests were validated by seasoned mathematics  educators. Test ol Geometric
perception from the enrolment consists of 14 items. It aimed at investigatine students ahility 1o
perceive geometry from the naiurally endowed geometric surroundings, Each items has 1. n_*qru]:nes
that could be seen from the immediate environment. Each respondent was to identify HII.I.| n:.nmc ﬂn::
3 geometric concepls perceived. While test of Geometric Achievement consists of Iwo sectinns A
and B. Section A contains 2 table with § Feometric shapes. (Square, rectansle, parallelogram
Rhombus and Trapezium) of which respondent, were 10 supply YES or NDrin five spaces fm:
geometric properties possessed or otherwise by cuch of these geometrics shape. While section B
consist of 18 items (multiple choice) having 4 options for each item with one correct answer,

The same scoring system used by Inckwe (1993) was adopted in the test of Geometric
perception from the environmem (GPE). Thus three point were awarded for each item answered
correctly up to a maximum of 42 points, Also for the purpose of this study, a *1" was given 1o each
correct response in table of section *A’ on the Test of Geometric Achievement (TGA) up 10 a
Maximum of 25 and a *1" for correct responses is questions on section ‘B’ up to a Maximum of 18,
Therefore, the maximum score in Test of Geomeltric Achievement (TGA) is (25 + 18 =43, Total
score corrected o percentage for the purpose of analysis.

Reliability coefficients of (.60 and 0.67 were obtained for GPE and TGA respectively
using lest-retest method after 2 weeks interval.

Data Collection and Analysis

The tests were personaiiy admmistered o 370 students by the researcher with the
assistance of Mathematics Teachers in the sampled schools. The twn tests lasted for 3 hours with
30 minutes break in between. The i2st parers were marked and scored accordingly. The scores of
the students were converted to & =nd used 1o data analysis,

Results and discussion
The data collected were analyzed using mean, standard deviation and F- Test.

Table 1A. Mean, Standurd Deviation on GUE and TGA for school type.

School Type N Means (x) S.D
Boys 04 | 13.06 047
Girls (4 | 15.23 3.27
Mixed 212 | 13.15 6.10

The finding from this results indicated that girls schools pertormed betier than lw-ul_h the
boy's and mixed school. The S0y and mixed sehools mizan scores were almost the same |‘_“1L"_]g -
the 1able above. This shoveee that jumor secondary school students dittered 'Ill.lh':'lf visual
pereeption skills and ability of scometnie shapes depend o the schoul types. _Bu;..-p. in pure m:xllc
and mixed schools performed below the virls in pure girls o ool while the !wr!t_nr|1mllcu* u_l' girls !n
mixed school was below that of virl in pure girls school ‘The observed .ullgmlwum lx-rmrmum.lcl
among the boys and eirls shows that girls in an environment on l!ll.'lf OWn |x'rlil.l_rrll'| “':~5
academically. The findings agree with those of earlier researchers who posit that gender ifference
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yor always in favour of hoys. Also, that the differential
lifference in mathematics is possibly attributable
nts stay (Adeleke 2007 and Onyewadume 1998).

< Carformance were neither as marked 1
:rrl{f&rmnmr observed as a result of gender
exclusively to the communily in which the stude

Hypotheses

HO,  There is no significance difference in the mean scores of bays school, girls school and

mixed schools in the test of visual perception of Geomelric shapes.
F-Test was used to test the hypothesis.

Table 2 b Results of F-Test on students visual perception of Geometric shapes by school type.

Source of Variation Sum of Square (58) DI Ms | Feal Feril
Between groups  within | 233.92 2367 | 11696 | 3.50% | 3.02
groups 12272.58 38.44

| 12500.50 269 ]

*Significant at x = (1.03

Table 2b reveals the performance of students in visual perception of Geometric shapes
according to the school type. The F-test comparison of the mean scores revealed that, there were
significant difference in the performance of students in the mean scores n the different schools. On
that hasis the Null hypothesis is rejected

HO, There is no significant difference in the mean scores of bovs school; eirls school and
mixed schools in the test on geometric achievement. F-test was used to analyse HO,

Table 2¢: Results of F-test on students Geometric Achievement by school Lype.

Swurce of Sum of Square (55) Dr Ms Feal Ferit
Variation
Between groups 622069 2 311.35
o 1120w 3.02
Within groups 1019158 36.7 271.77
Total 10814.27 364

_=Significant at x = 0.05

Table 2¢ reveals the performance of students in the test of Geam
school type. The F-test comparison of mean scores showed that the
mean scores according to school types. With
hypothesis is rejected.

“ine Achievement according 1o
. re s significant difference in the
Feal (11.21)> Ferit (3.02) a x =0.05 hence HO,

Discussion and Canclusion

, The result of this study shows that significant dif(
perception of Geometric shapes and school Iype
Achievement and schoo| Lypes among e |'1|r||inr
This seems 1o agree with some resyly fdines o

erence existin the students test of visual
and there is a significant difference in Geomelric
secondary school students in Minna Mﬂru'imli:i.
Grill and Judith (1994) that separating boys and
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irls for Mathematics improves girls' teacher attitudes towards mathemati -

this to Mathematics teacher is that separating boys and girls durin -E iematics. The implication of
the girls visual perception ahility in Geometry, l~'ull|L'|‘:|1nfu |g.,ilitlmi‘;:f instruction improves
reporting that there are no gender dilferences in achievement ;.1 ;,.my. :'.] ”]j ntiressec this by
are some arcas i which females excel and some m w hich males ﬂ‘;cgl uil-hl;m s subjects, but there
response beuer than males in language shill, spatial memuory, rn:r:..‘-:plu:ﬂ shfl IIhF ayerage female
This Impl?cd that there is the need for Mathematics eachers 10 cuminur.: r:u:: Jnd e
increase girls interest and performance in mathematics and geometry in uniu{.;q.hm_m:] for ways to
g t:t.'n:n lt;pm;:;stl priority n cll;ls:-rmm teaching of mathematics. Sadker a1rd saul L:: '{;r[l]ﬂé!::u::;s;
this and said that, many Educator’s believe that students hav labinian

lcach_inlg. these prgl’crrml styles will inerease educational sLH.':.'lu::f..Plr:vﬁ:l::il::;:'leﬂlt::ii:r:: Ii? '?“d -
SUrprsing that girls school out performed boys school only or mixed school The ;'H :ﬂl;"
environments and culture might have contributed for this change in girls pcrfnrrnum;e. e

anmmunclulinns

1. The importance -:_rl' this finding lies in the statement that. Mathematics teachers should be
careful not to limit giris potential in mathematics by using gender bias praclices.
Therefore. the teaching of geomelry through visualization helps in raising girls interest

and attitudes towards mathematics performance.

should employ geometry tacks

L The curriculum planners/developers, text books wrilers
that can encourage/moiivate girls to pursuc the study of geomelry through visualization
process.
3. Parents should enrich the eirls experience through visualization with tasks that are varied
gisition of visual abilities, such as in

and challenging in geometn which help in the acy

domestics work at home.

4. The selection, plannoing and imph:mgnmtion of geometry lessons by the mathematics
teacher should be adequately and app! opriately imegrated considering the school type and

cultural background of the learner.

effect of school type 00 visual
ided by 1he result of the study indicate that it is
and gender differences can play in
d in this swdy
heround of the

Conclusion |
The intention of this paper has heen to investgate the
hapes. Evidence prov
eacher 1o notee (he role school 1ype
his/her students. The differential perfor

d as a result ol classroom enyironment an

perception ol gcnmcuiu 5
important for the g¢0 melry
geometry performance ol
could possibly be explaine
leamers

mance abserve
dJ cultural bac
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