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ABSTRACT

The study is carried out to investigate the impact of problem solving
approach on senior secondary school students’ achievement in
mathematics. The study is carried out in Owerri North local government
area of Imo State. Based on the objectives of the study two research
guestions and two hypotheses guided the study. Quasi-experimental
research method was applied in carrying out the study employing the
pre-test post-test control type. A sample of 155 students was sel ected for
the study from two purposively selected schools. A 25 item researcher
made objective test question entitled * Mathematics Achievement Test”
(MAT) with reliability co-efficient of 0.73 determined through Kuder-
Richardson method (KR20) was used in data collection. The data were
analysed using mean and standard deviation to answer research
guestions while the hypotheses were tested using t-test statistical tool.
Theresult of the study reveal s that problem solving approach of teaching
mathematics enhanced students achievement. Based on the findings, it is
recommended that appropriate problem solving approach should be
applied by mathematics teachers in teaching so as to enhance students
achievement in the subject.

Keywords: Problem solving, students’ achievement, mathematics,
approach.

INTRODUCTION
Mathematics, undoubtedly, isthe pillar of all sciences, and the scientific and
technological attainment of any nation soldy revolvesaround themathematical base
of that nation. According to Ogwuche and Kurumeh (2011), mathematicsisthe
backboneof science and technol ogy and no nation can hopeto achieve any measure
of scientific and technol ogical advancement without proper foundation in school
mathematics. Okereke (2006) statesthat mathematicsisthe science of thingsthat
haveapattern of regularity and logica order andfinding and exploring theregularity.
Mathematicsisthefoundation of science and technology and thefunctiona role of
mathematicsto science and technology ismultifarious, that no areas of science,
technology and business enterprise escape itsapplication. Irrespective of therich
importance of mathematics, it isobserved that it isone of the most poorly taught,
widely hated and abysmally understood subjectsin secondary schools. Ale (2003),
Obodo, (2004), and Ifamuyiwa (2007) variously note that despite theimportant

Journal of Research in Education and Society, Vol. 6 No. 1, April 2015 27
ISSN: 2141-6753



roleof mathematics, it still remainsoneof the subjectsinwhich many studentsat all
levelsof theschool system persstently perform very poorly. Okereke (2006), further
attributed students' poor performance to factors such asthe society view that
mathematics is difficult, shortage of qualified teachers, lack of mathematics
laboratory and lack of attractiveness and novelty in teaching method. Most
mathemati csteacherstill adopt the unpopul ar and unproductivetraditional methods
of teaching mathematicswhich isteacher centred than students centred. Ogwuche
and Kurumeh (2011) note that most teachers adopt the conventiona approachin
theteaching of mathematics. The approach focuses onwhat isbeing taught and as
such, itisateacher or subject centered approach. Thissituation has continued to
diminish theachievement of studentsin mathematicsand assuch, endangered the
scientific and technological quest of the nation Nigeria. Theneed to repositionthe
achievement of studentsin mathematicsrequiresthat attention should begivento
student-centred approaches such asthe problem-solving approach.

Obodo (2004) notes that problem solving technique comprises the
identification and choosing of mathematical problemswhich grow out of the
experiencesof individua students, placing these problemsbeforethe studentsand
guiding themintheir classin solving the mathematical problem asagroup. These
techniques encourage studentsto arrange and clarify factsor dataaswell asallow
studentsto learn from their successand failures, sinceit permitsthe studentsto
participateintheir learning. In the problem based |earning modd, the studentsturn
from passvelistenersof information rece versto active, free salf-learner and problem
solvers. It dso shiftstheemphas sof educationa programsfromteschingtolearning.
It enablesthe studentsto learn new knowledge by facing the problemsto be solved
instead of feeling bored. Thetechnique affects positively certain other attributes
such asproblem solving, informeati on acquisition and informeation sharing with others,
group works, and communication etc. Thebasisand foremost aim of thislearning
approachisacquisition of such information which isbased onfacts(Yuzhi, 2003
and Mangle, 2008). According to Chris(2005), problem solving, in any academic
area, involves being presented with asituation that requiresaresolution. Being a
problem solver requiresan ability to come up with meansto resol ve the situation
fully. The ultimate goal of any problem solving approach istoimprove students
performanceat solving problemscorrectly. Learning to solve problemistheprincipa
reason for studying mathematics (Nekang, 2013). Stannic and Kilpatrick (1988)
opinethat mathemati csissynonymouswith problem solving (doing word problems,
cresting patterns, interpreting figures, devel oping geometric constructions, pulling
theories and so on). Thespecific goa sof problems-solvingin mathematicsareto:
i Improve students' willingness to try problems and improve their

perseverance when solving mathematical problems.

[ Improving students’ self-conceptswith respect to the abilitiesto solve
mathematical problems.
i M ake students aware of the mathematica problem solving Strategies.
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v Make studentsaware of the va ue of approaching mathematical problems
inasystematic manner

Y Make studentsaware that many problemsin mathemeaticscan besolvedin
morethan oneway.

M Improve students’ abilities to select appropriate solution strategiesin
methematics

Vi Improvestudents' abilitiestoimplement solution strategiesin mathematics
accurately.

Vil Improve students’ abilitiesto get more correct answersto problemin
methematics
According to Gallagher, Stephen, Sher and Workman (1999), in aproblem

based |earning environment, studentsact as professiona sand are confronted with
problems that require clearly defining well-structured problems, developing
hypotheses, assessing, analysing, utilising datafrom different sources, revisnginitia
hypothes sasthedatacollected devel oping and justifying solutionsbased on evidence
and reasoning. Grouws and Cebulla (2000) note that teaching that incorporates
studentsiniti ative sol ution methods canincrease sudents|earning, especialy when
combined with opportunitiesfor students' interaction and discussion.

Student achievement and understanding are significantly improved when
teachersareawareof how studentscongtruct knowledgearefamiliar withtheintuitive
solution methodsthat studentsusewhen they solve problems. Structuringingtruction
around carefully chosen problems allowing studentsto interact when solving
problems, and then providing opportunitiesfor themto sharetheir solution methods
result inincreased achievement on problem solving measures (Grouwsand Cebulla,
2000). Based ontheforegoing, it becomes necessary to investigate the efficiency
of problem solving approach on students' achievement in mathematics.

Consdering thedwindling nature of students' achievement in animportant
subject likemathematics, it becomes pertinent for teachersand researchersto source
for strategiesthat will sure-up students achievement intheareaand preparethem
for thefuture. Therefore, the main purpose of thisstudy isto determinetheimpact
of problem-solving approach on secondary school students’ achievement in
mathemeatics. Specificaly, thestudy amsat determining:

1. Whether students taught mathematical concept using problem solving
approachwill differ intheir achievement when compared with thosetaught
withthetraditional approach.

2. The achievement difference between male and femal e students taught
mathematical concept using problem solving approach.

Thefollowing research questionsguided thestudy:

1. What isthe differencein mean achievement scores of senior secondary
school one (SS1) studentstaught mathematical concept using problem
solving approach and those taught using thetraditiona approach?

2. To what extent does maleand femal e senior secondary school one(SS1)
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sudentstaught mathematical concept using problem solving gpproach differ
intheir mean achievement scores?

Thefollowing hypotheses guided the studly,

H,l:  Thereisnosignificant difference between the mean achievement scoresof
senior secondary school one (SS 1) studentstaught mathematics concept
using problem solving approach and those taught using the traditional
approach.

H2:  Thereisnosgnificant difference between the post-test mean achievement
scores of male and femal e senior secondary school one (SS 1) students
taught mathematical concept using problem solving approach.

METHOD

Thisstudy isaquasi-experimental research design adopting the pre-test, post-test
non- equivaent control typeto determinetheimpact of problem solving approach
on senior secondary school one (SS1) students' achievement in mathematics. The
population consst of al senior secondary one (SS1) studentsin Owerri northlocal
Government of Imo state. A sampleof 155 studentsconsisting of 81 femaleand 74
malefrom two coeducationa secondary schoolspurposively sdlected from Owerri
North Loca Government areaof |mo State participated in the study. The control
group was made up of 83 students (40 fema e and 43 ma es) whilethe experimental
group was made up of 72 students (41 femalesand 31 males).

Theinstrument used for data collection was a 25 item multiple choice
questionnaireentitled “MathematicsAchievement Tet” (M AT) congtructed by the
researcher and drawn from Senior Secondary School one (SS1) mathematics
curriculum. Thetest instrument wasvalidated by three (3) mathemati cseducation
and two measurement and eval uation experts, their inputs were considered in
restructuring theinstrument. Theinstrument had reliability coefficient of 0.73
determined using Kuder-Richardson method (KR,). Thismethod was considered
appropriatefor the study. Inadministrating treatment, both groupswere pre-tested
asto ensurethat, they are of the same cognitive background.

Afterwards, theexperimenta group wastaught mathematics concept (word
problemsin agebra) by atrained research ass stant using lesson plan drawn through
problem solving gpproach. The studentswerealowed to solve problemsin group,
discusswith each other, and use different Strategiesto surmount problem situations.
They weredlowed to pose problemsand proffer solutionsto them and compare
solution srategieswithinthemsdves They interacted with theteacher whendifficulties
wereencountered. Whilethe control group, wastaught by their regular mathematics
teacher using thetraditiona “tak-and-chak” approach. Thetreatment period lasted
for four weeks after which apost-test was administered on both groupsusing the
re-arranged version of MAT. Thetext instrument was marked over 100%. The
datagenerated was analyzed using mean and standard deviation to answer the
research questions, whileANCOVA statigtical tool wasused to test the hypotheses
at 0.05levd of significance.
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RESULTSAND DISCUSSION

Table 1 showsthat the experimenta group had amean gain of 19.56 after trestment
whilethe difference of 17.40 existed between the two groupsin favour of the
experimental group. Table 2 showsthat mal e students had mean achievement of
52.74whiletheir female counterpartshad mean of 48.27. Also, amean achievement
difference of 4.47 exists between them in favour of the male students. Table 3
above showsthat p < 0.05 in the method row also, f-value of 71.257 isgreater
thanthecritical valueat 0.05 level of significance. Thisimpliesthat asignificant
differenceexist between the mean achievement scoresof gudentstaught mathemetics
concept using problem solving approach and those taught traditionally. Based on
theresult, the null hypothesisthat thereisno significant difference between the
mean achievement scores of studentstaught mathematical concept using problem
solving approach and those taught using thetraditional approach isrejected.

Table 3 also showsthat, p=0.05 onthe sex row and the cal culated f-value
of 2.630islessthanthecritica valueat 0.05level of significance. Thisimpliesthat
no significant difference exists between maleand fema e mean achievement scores
inthe experimental group. Based on theresult, the null hypothesisthat thereisno
sgnificant difference between the post test mean achievement scoresof maleand
femalestudents’ taught mathematical conceptsusing problem solving approachis
upheld. Theresult of the study revea sthat amean achievement differenceexisted
between senior secondary school one (SS1) studentstaught mathemati cs concept
using problem solving approach and those taught using thetraditional approach.
Thiswasfound to betatistically significant and in agreement with thefindings of
Riasat, Hukamad, Agilaand Anawr (2010); Ogwuche and Kurumeh (2011), which
showed that, sudentstaught mathemati csthrough problem solving method achieved
better than thosetaught by traditional method.

Also the study showed that, the mean gain in achievement between male
and fema e senior secondary school one (SS1) studentstaught mathemati csthrough
problem solving approach was not statistically significant. Thisimplied that the
achievement gap between maleand femal e tudentsin mathematicswasdragticaly
reduced by the approach. Thisresult isin tandemwith thework of Ogwuche and
Kurumeh (2011) and Nekang (2013), who varioudy report no sgnificant difference
inthe achievement of male and femal e studentsin mathematics dueto problem
solving methods.

CONCLUSIONAND RECOMMENDATIONS

Thisstudy wascarried out to investigate theimpact of problem solving approach
on secondary school students' achievement in mathematics. Theresult of thestudy
reveals that problem solving approach improved students achievement in
mathematics and reducesthe gap in mathemati cs achievement between male and
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femal e students. Based on thefindingsof thisstudy it isrecommended that:

I. Matheméti csteachersshould gpply the problem solving gpproachinteaching

mathematicsasto enhance students' problem solving skills.

. Seminarsand in-services program should be organized by government,
mathematics association education boards to train teachers on the

pedagogical approach.

il Mathemati cs curriculum planners should incorporate the problem solving
approach of teaching into the curriculum asto enforceitsapplicationin

teaching and learning of mathematicsin secondary schools.

Table1: Summary of students achievements

Group Test N Mean SD Mean Gain
EXPT Post-test i 5006 913

Pre-test 2 3050 870 1956
CONTROL Post-test 83 R 833

Pre-test 3 060 914 216

Source: Quasi-experimentation, 2014

Table 2: Summary of male and femal e post-test achievement

Gende N Mean SD DiffinMean
Mae 3 5274 862

447
Femde 4 4827 907

Source: Quasi-experimentation, 2014

Table 3: Summary of ANCOVA analysisof students achievement

Source Typelll sum of Mean Square F Sig
of squares

Corrected model 6313.644 4 1578411 18058 .000

Intercept 12455429 1 12455429 142499 000

Pretest 141.085 1 141.085 1614 147

Method 6228.385 1 6228.385 71.257 .000

Sex 229.889 1 229.889 2.630 .107

Method* sex 6.126 1 6.125 070 N

Error 13111.027 150 87.407

Total 225668.000 15

Correctedtotal  19424.671 1

Source: Quasi-experimentation, 2014
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