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Abstract i '
The study examined the Effects of Problem Salvin;;'l Slmt;gy 0"\‘}"“.’,{;;"’3,:? :;ﬁz Z'Z‘:"; ::Zl:;id fal
ind Female Pupils with Low Cognitive Skills in Niger late, Wigerid. b , S
‘Hypor‘h.:su guufcd the study Pretest— Posttest randomized group design (Fraenkel & Wallen, 2008)

adopted for the study. Six (6) Local Government Arcas (LGAs) “‘C;l'” anda’mly :—l’;;; Lnd /{;’:ﬂh :ﬁf u};oal of
nwenty five (25) LG As in Niger State through raffle drawn?elhod. The larg{c I;OI FP Y y was -
all the primary six pupils in Niger State while the sampl.cu:e\vas rwo hun ’f{ '0" ff’{ Y! ( ’)P’ :;d’yﬂx

pupils. This was randomly sclected from twelve (12) primary Jclgools that were .mylp c ﬁ'"' "'t’ study from
the six (6) Local Governmnent Areas used for the study. Six (6) primary scht')ol-' (rwo from each Local Gavt.
Arca) were randomly assigned to experimental group and the rc-mmnlng six (6) fo control _

respectively. Experimental group was taught Mathematics concepl using Problem Solving Strategy while
the control group was taught the same concepts using conventional teaching mc{hwl. Instrument used for
the data collection was Mathematics Achievement Test (MAT) comprised of 20-item structured questions
which was developed by the researcher according to an approved table of specification using three
themes under 9-Year Basic Education Curriculum. The instrument was pilot tested using test retest
method and r value of 0.86 vas obtained. The study reveals that cognitive achievement scores of male
pupils are higher than those female peers. [tis therefore recommended that Mathematics teachers should
adopt Problem Solving Strategy to teach at both primary and secondary levels of our educational system

Key Words: Achievement, Cognitive Skills, Problem Solving and Strategy.

Introduction .
A recurming theme among educators, especally science educators, and the socicty at large (Ezenwa,
2005), the concept of “Gender™ has attracted the attention of many rescarchers. There is increasing
rescarch ¢fTort on empowerment or disempowerment of leamers. Also in the Nigerian education syste
classrooms arc composed of boys and girls and leamers of different academic ability level Hence effi
of problem solving strategy on boys and girls with difterent ability levels aimed at finding out which
gcndcr‘will benefit more than ll.lc other through problem solving strategy, The study was an attemp! i€
determine whether gender were impontant variables in pupils' academic achievement.

Objective of the Study

To determine the Effect of Problem Solving Stratepy on A ati : .
Female Low Cognitive Skills pupils. . ey on Mathematics Achicvement Among Male
Research Question

Is there any disparity in the cognitive Achiey

it s cment of Male and F
taught Mathematics with Problem Solv fale and Fem

: 0 . . , oo |l
ing Strategy? ale pupils with Low Cognitive s !

Rescarch Hypotheses
H,: There is no significant differenc

. ;e g ¢ between s
I'emale pupils with Low Cognitiv the mean Cognitiy

‘111¢ > \ 1eve v " A\ln!c 1)
¢ Skillstaugh Mathematics wig), p ¢ Achicvement scores of !

roblem Solving Strategy.
Methodology

Rescarch Design

The research plan that was ado
pted for th e
design (Fraenkel and Wallen, 2008). The (cis:sllug_,L:]} el iy

. Posttest randomized equivalent 8
¢stablishes caus :
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1 dependent vanables of " -
dent and dep e of the study). The experimental group and control calcgory were
o< Prf-c.\nmuu 10n and post-examination. Ii\pcnmcnhlc-,mg(,r') b ) d fory werce
f  oyablemsale ' alc s was subjected to expenumental
_yropulation uulizing problem selving stritepy and control category was l1u"htJ tilizing venti I
, method The experimental designis as shown in Table | aught utilizing conventiona

~chan
(o

(I

!' )

A

rsble! Rescarch Design Layout
i —— ]
Group® Pre-test Ireatment Posttest
. v 4 - -
E\pcnmcnlul Group 0 X, .
Control Group O, N -

/-

Koy
00, =pre-test for the two groups
00 =posticst for thetwo groups

- ireatment using problem solving strategy

\
N = control method (conventional method)
Thes research work was concerned with the under listed varying factors or veriables: Input factor, control

fs0r and ourput factor. The input or stimulus factor or varable in this research work is the Problem

Solving Strategy.

iy

~tor or variable is the Achicvement of postiest of the pupils exposed to the problem

Tte response f2
as made of pupils' performance (scores) in the test, Problem

slving stralegy leaching method. This w
$siving Mathematics Achievement Test (PSMAT).

Population

Tke terpet population for stu
(3.046) pnmary schools in th
choice of primary six pupils 15
thetezching of Mathematics fromp

pils (80,829) inthree thousand and sixty six
liree senatorial zone of Niger State. The
into JSS1 and they havebeen exposed to

dy was the entire primary Six pu
= 25 Local Government Areas in't
based on the preparation for entry
rimary onc Lo primiry five.

Table2 Distribution of Primary Six Pupils in the three Senatorial zones by Gender
Senatonal zone M . Total
Niger South (NS) 13.626 £,840 22,466
Niger East (NE) 18,942 16,984 35,926
Niger North (NN) 13,938 8,499 22437
34,323 §0,829

Toul 46506 3
\cation (N SUBERB), 2014

Sl"*v SN ¢
“=ee: Niger State Universal Basic Edt

ccted fromthe pool of twenty five (25).GAs

S
'mple and Sampling Techniques
4 the sampled LGAwercused forthe study.

¢

|-‘ : (6) Local Government Areas (LGAS) ¥
“Viger State. This was done through rafflec

Dhe &

:: :‘fmp!c for this study compn

Ju‘i‘(?dwd and fifty (1,250) pu

very overnment Areas selected

e Mment Areas (LGAs). One sch
"ol eategory

cre randomly scl
iraw methodan
pupils out of one thousand

d from twelve (12) primary schoals from six (6)
hools werc chosen from eachofthe six Local
{ category while the second school acted as

sed two hundred and forty (240) primary six
pils. This wis selected If
for study. Two pnmary st
ool served as the treatmen

Ive (12) primary schools chosen for the

I“'H - ‘ e we
“17(20) pupils were randomly selected from cachoftl
403
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study. However, the study is focused on a special group of pupils who arc ol low cagnitive skill g
result of this; the group was identified from their third tenn primary five promouoml c;afnlnnxgon .
Any pupil that scored below 50%5 in Mathematics is considered a pupil with low cognitive skill NE
2013).
ntificd from their primary five thi
were selected through ara
haols that were used as cof

All the pupils in this category in primary six (0) were ide ‘
promotional examination. It was from this group that twenty (20) pupils
draw to form the expenimental group. Similar exercise was carm cdoulinsc

for the study.

Table 3Sample Size for the Study

Zone Totul Number of Lacal ~Number of Local .\uml::lrczlf:‘:h al
Government Arcas Government Arcas sclected

NS 2 :

D 4

NE 2 ;

NN 8 2

Total 25 6 12
Research Iostruments ) ] !

and (2) Test instruments. Treatm

The instruments used for this study are (1) Treatment instruments
instruments are problem solving stratcgy and conventional teaching mct
control groups respectively. Test instruments is 20-items structured questions w

and posttest on both cxperimental and control groups.

hod used on expenmental
hich werc used as p

Test Instrument _
The tool utilized for gathenng rescarch data for study was Mathematics Achicvement Test (MAT).

MAT comprised of a 20-item structured questions which was developed by the researchers according
an zpproved table of specification using three themes under 9-Year Basic Education Curmiculum whig
include Number and Numeration, Basic Operation and Algebraic Processes. The specification table s
revealed below:

Table4Table of Specification for the 20 Item Questions

Levels Rememberin - Understandin - Applyin ~ Analyzin ~ Synthesi  Creatio

g 2 I g S n

Fraction 2 ] 1 . | |

Multiplicatio | 1 | ] ) -

n

Division 1 | 1 | -

Word | ] | | | ;

problem

Total 5 3 4 3 2 2

By authors

This data collection tool was utilized to solicit for data from thet :
test as well as posticest. reatment and control categories as pre

Validity of the Instrument (Test Questions)
The content appropnateness of Mathemat :
Y Ies Achievement g
pﬂcdagé&ﬁ.rtjulxamalxa lf::lchcrs and test and mmsurm;?:l(hiAT‘) was donc by experts in thefil
1cy cerihed that the MAT has content \nlidilyonly 20 Va“dmc";l:loh\llgtf State ministry of edl
-d1lems werc utilized for the st

Labtancing Science and Technology Education n .
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1 Used

pility © "
g o ascenauin the consistency of the Mathemar
ot 10 mandomly selected p - 1atics Achicvemen - :
P st " hd primary six pupils in Chanc! nt Test (MAT), o trial test was
"':":\;:1 of the campled l_o_unl Government Areas for the rea| :""Ci iaga Primary School, Bosso which s
ot ‘rmgnpofl-lda)s. e twotests were marked and th udy Atest - retest method was adopted
°‘¢L’f( foment Correlation (PPMC) and a reliabils iC»I‘CUU.'SCu”.llcdimllﬂndl_'flcdU)I.nr Pearson
" . [l 4 ! - r

e~ bkacwnjmglonrulcsu;:gc_sml by Frankel and \)"-lll,( cx of 0.86 was obraincd w luch is rated

Vullen (2005) that a reliability should be 0.70 o

& by bl ghet.
de of Data Collection
| g -t methods wercus . ,
I d:;;;‘l‘l solving strategy sfgjr:;n:lt Slud) Problem SO'Ving S"EHCL')' and Con'.'cmicuwl teaching
\LTUOI group. The rescarchers \'Llsi(lmdcml‘:m;lcmal group, while conventional mettiod was u’;‘i
el Tl ) LIlEC ACH00 and administered the teaching 7 .
s S L i o e, Tt
" peal® ; o the pupils to ascert: 1 .
.3. 1adge 18 mathematcal. The actual trcalmcmp -p "o jsccﬂ.nn the ntiz] status of pupils’ A%
! - c,(pd‘imcnlal rfinwiis 1BEEEIES commenced after the pretest and Jast for three (3)
s Tb cda;Con\'cmimgﬁ: ﬂ-\thanIcm-Sol'nng Strategy Teaching (PSST) while the
eaching Method (CTM). After completion of the expeniment,

ol group was13£8
twas givento the two groups as postiest.

Ty Lducation l“,‘ (1] [3 Ortaber, (Y RF77 4
J-' lH’ na , 4

=Pt

\[etbod of Data Analysis
e ??oclrigmuurc:;la obl:un~cd ﬁ_'om the study was processed using statistical tools- ANOVA. For
e of accuracy of data processing, version 20.0 of Statistical Package for Social Sciences Wwas

~tezed for proccsmg statistical data.

of Experimental and Control Groups

pretest Results
T»determune the equivalence of pupils w ith low cognitive skills intreatment as well as control categories
;;;Fucg scores of the two calegone were computed and analyzed using ANOVA1s presented i: Tubh;
1§ ANOVA of the pretest results of experimental ard control groups
Addition of df Average Square Fa Sig.
Squares
Baween Categories  13.000 | 15.000 209 6487
Witin Groups 17051.250 238 71.644
ol 17066.250 239

5 cot statistically relevant a1 0.05 alphalevel.

Table § displayed the ANOVA of pre-examination scores of experim

l?;i'xl:.non of the 1able 8 shows that 0.648 P, .., 15 greater than 0.05 4

= was no statistically releve (he two groups atp

’\'“‘P‘é were equivalent and compar? nt was administere
e no effects of intervening vanables.

ental and contro! categorics. An
Ipha status (P>0.05). Thercfore,
1 dispanty between retest, This implies that the two
ble before treatme 4. Tins also means that there

1 scares of male and female pupils

i
x;,.{::‘: 1s no sigmificant difference betwee
cognitive skills taught Mathematics W

chievemen

n the mean 2
|ving stralcgy-

ith problcm 0!
crimental Grou

Female in the Ex
Mean Squart

.
I

yh]
w"\ of Posttest Scores of \Male and
Sum of Squarcs df ’
"*'.m.f,c?G“’”PS 235294 1 235.294
X 6266.667 119

N,
Tificam a10.05 level

4.603 034

Bt
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crefore, the hypothesis
achicvement scores of gy
ving strategy.

evel (P<0.05). Th
cen the mean
h pmblcm 50

Table 6 shows that Py, (0.034) is less than 0.05 alpha |

rejected. This means that there was significant difference betw

and female pupils with low cogmtive skills taught Mathematics wit
and female low cogniy

Terence in the nchievement among male

Research Question: Is there any dif
problem solving strategy?

skills pupils taught mathematics with
.(pcn'mcmal Group

Table 7 Mean cognitive achievement Scch _
Group N Pretest I’usllcil’__,,‘\igﬂl—ggi',‘,,—-fo—v—c—m—n-w gain
Male 78 18.53 63.92 45.39

1.22

- b

( 44.17 —
15.83 60.00 Te1s 63.92 and that of female pupils 60 00 [ wag

fmalcpup
d in their postiesl. However, the maley

pvement as observe ‘ ! :
ad mean gain scores of 4417, The overal)
| group. The figure revealed that problem

¢ skills in Mathematics more

Female 42 .
Table 7 revealed that the mean posttest scorco
observed that male and female pupils had impr
had the higher mean gitn scores of 45.39 whilc the female h

mean painof 1.22 s in favour of malc pupils in the €x penmenta .
- g . i ; ¥ v
solving strategty improved the achicvement of malc pupils with low cogniti

than female pupils.

Figure 1 isa schematic presentation of the mean gain scores of male and female pupils arc computed and

presented.

70

00
50 -

40 -
m Male

30 -~
| female

Mean Scores

20 -

10

Pretest Posttest Mean Gain

Fig. I Mean Gainby Gender

Results and Discussion
This segment shows the oul i
s segm putof several statistical 100ls utili i

lentative intellivent vaes Ve altools utilized in the study nde feed back to 1

Mathematics acﬁxcx'ml;ll:;:szjlfon]l.lll‘llLd 0 examine the influence of Pm)b:gzm‘\)lldk'ﬁul‘:,h; \l\”l LI

and ANOVA were used for”“‘c":f fllm'lcnnd female pupils with low cognilive skillss'k :“LG ;‘tml L\1 an

i e T Tt nalyees The results were summarized at dil-“l‘m-cmlnlx;1 e e s

nentandthese results were discussed imhccon:c.\%:\t':h ﬁ;l ll;' ;

X ¢ ding»

Discussionof Results
The research findings of thi
' : this study are dj -
influence of problem solyi y are discussed in this |
- . ving str; 1S section under difle spectsdealing with
infnce ol probiene Nigci’st,:zc-ﬁ’ on Mathematies achicvm]gd:r different aspectsdealing w1t
worded tentative intelligent guu; . f‘]L rescarch information gathe :d among male and female lov
ses formulated for (he pu . red was utihized to test a ncl_-mncl}
Enhancing Sclence and Trrhna"ﬂﬂ)"duxnlionl Ress of tlns Slu“)’- Results of the prch:'A
n
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both categonies were fi .

o that pupils 10 = ¢ found 10 be equal in relav oy 2
"‘-’.‘;‘jlccbcforctrtmmcnl commenced as rey CAIC{]HI'I.XIHCCS(‘ b relative to their nitial (previous)
_-‘,.‘,‘ & .

v

- Y ics achiea
ot nfluence o8 mi;z*:{n*}lﬁ"j’l“-l‘“l‘% achicvement of pupils has been described as a global
o cﬂ’“,“r"" i aeicd globalinterests (Ajai and Imoko, 2015) Saritasand Akdemnir (2009)
-d that of the ‘numcmu‘s factors or constructs which have long heen leamed as determinants of
PN ncs COpULIVG attainment, gender issues on Mathematics co
\ 1y by rescarch scholars. Paden and Dereshiwsky (20

5

il : :

_—,-:-.ﬁ‘ n Mathematics achievements and aunbuted this
e . -

- .
] .‘Zd"m

2dings oflhtSIUSj}'
J . ozcome of this rescarch reveals that the mean co

e

M
fmtive atlainment are leamed most

07) and Omenka (2010) noted gender
lo the kind of instructional modality adopted

gnitive attainment scores of male pupils are

—crlly e than those of their female peers. This implies unarguably that problem solving strategy
{’,_’ oo Mathematics achievement of both sexes, but with much more effcct with malg pupils.
prodle Solving Strategy can promote pupils “lg]i_()rdcrﬂainking (HOT) that can lead to innovation in
reemology and dwindling in Economy of the nation and become problem solvers to the socicty and
—smon at large

Conclasion

T work showed that p.'oblc:'n solving strategy enhanced Mathematics achievement of low cognitive
popils 10 tke three zones of Niger State and this has been altributed 1o the pupil-centered approach
—chved In the application of the method. The study also revealed that problem solving strategy has
=proved the zchievement of male pupils much better than their female counterparts, and the former are
soresesiive 1o the effect of the method adopted for this study than the latter group.

Recommendation
\z==zmanics teachers should adopt problem solving strategy to teach pupils and stedents particularly in

o pnmary schools 1n Niger State and beyond as it is pupils’ fnendly, learner centered and effective.
Hz=ze ncanleadtodiscovery.
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