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ABSTRACT

The purpose of this study is to investigate the effect of using metacognitive
instructional strategy on Mathematical achievement and retention. The
experimental group are trained and instructed to improve their metacognitive
skills while the students in the control group received no treatment but taught by
the traditional method in their normal lessons. The study adopts a quasi-
experimental design with a target population of all secondary school studentsin
Ikere local government area of Ekiti state, Nigeria. The sample consists of four
secondary schools that are in grade A. Intact classes are used in order to avoid
disruption of school activities. The experimental group which consists of 158
students (75 males and 83 femal es) were trained and instructed to improve their
metacognitive skills. The studentsin the control group (142 students of which 68
aremaleand 74 arefemale). All studentsinvolved in the study were pre, post and
retentively tested with forty items of the Secondary Mathematics Achievement
test (SMAT). The results indicate that students in the metacognitive treatment
group significantly improved in both post and retentive tests. It is recommended
among others that mathematics teachers should encourage their students on the
use of metacognitiveinstructional strategy in order to improvetheir performance
in Mathematics.

Keywords: Metacognition, metacognitive instructional strategy, retentive ability

and Mathematics achievement.
INTRODUCTION

Mathematicsisone of the core subjectsin Nigeriasecondary schools. The subject hasan
important roleto play in meeting our societal needsand requirements. It can betakenasa
meansfor developing students’ creativity asthe deductive structure of Mathematicsis
flexible enough to providefor different waysof organizing the content, that is, fromthe
wholeto thepart or from the part to thewhole. Despiteall effortsto improve students

performancein Mathemeatics, it hasbeen observed that the educational systemisto agreat
extent not achieving its’ predetermine goal sand objectivesboth in public and private
secondary school examinations. Therefore, thestrategiesfor learning should be overhaul

to enable studentsimproveon their performance. The study through theuse of checklist
which hasdirect link with the conceptsto be learnt focused on encouraging studentsto
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organizeinformationinaway that iscompatiblewith their understanding of thelessonin
order to help them learn Mathemati cs better. Mathematics playsacentral rolein all facets
of modern human endeavors.Theimportance of Mathematicsin the modern society is
overwhel ming and must be emphasized. Any seriousand virile nation, according to I ori
(2003) encouragesits citizensto learn and use mathematics and thereby cultivate the
mathemati csculture, whoseinherent ingredient includethe ability tothink logically, tobe
objectiveandto beableto classify things. However, despitetheimportant contribution of
meathemati csto nation building asstated above, mathematicsistill been dread by secondary
school students. Some students consi der mathemeti ciansto be specia people. They believe
mathematicsishighly structured and abstract and abstract in nature, that itsstudy requires
someintellectual talents. Obodo (1991) thereafter observesthat mathematicsisnot as
bad or difficult asit islabeled by some students, but that students sometimes prefer doing
other difficult thingsthan attending M athemati csclassbecause of their hatred for the subject
whichinvariably leadsto student’slow performancein the subject.

It has been observed by some scholarsasAkinsola (2002) and Okurumeh (2003)
that students' achievement in Mathematicsislow because mathematics studentsare not
acquiring theskillsand understanding they needed to participate effectively intheculture,
economic, political and scientific environment later in future. Also K olawoleand Popoola
(2009) and Adaramola(2012) at different times highlighted some contributing factorsto
students under-achievement in mathematicsto include among others; large class sizes,
anxiety, lack of preparation among candidates, poor understanding of mathematica language
by both teachers and students, overloaded mathematics content, stereotype teaching
method, inadequate number of qualified mathematics teachers, poor Mathematics
background and poor mathemati cs classroom environment. Someresearchers such as
Popoola(2008), Olawumi (2015) and Olagunju (2001) are of the opinion that students
centered strategieswhichinvolvealot of activitieswherethelearner can construct and
engageontheir own knowledge and understanding rather than teacher’ s center will enhance
learning and favorableachievement. Further sudiessuch as Cullen (2013), Popoola (2009)
and Adetula (2005) show that teaching methods and strategies employed by teachers
during lessonsare mainly thetraditional and passive onethat cannot make apositive
impact on theteaching of Mathematicsby thelearners. Mathematicswhich appearsto be
thebase of al science subjectsdemands systematic and interesting methodsthat will gear
upthelearners. It therefore, impliesthat the old teacher center method may not be ableto
meet the need of thetwenty first century teaching and learning process.

Thinkingingenera and cregtivity to be preciseasapattern of thinking arenecessary
for thiscurrent age because of thevariant problemsweencounter daily. Intoday’ seducationd
system, theinternet had shifted from teachers centered | earning process and focuson
students. Students should betrained in away that enable them to know what to do, to
think, to establish new connections, to be aware of their own learning processand come
up with solutionsto any problem when necessary. One of the strongest contributionsto
suchlearninginmathematica problem solving activity will betheintegration of metacognitive
instructional strategy into the educational process. Hence, thisstudy addressesthe effect
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of metacognitiveinstructiona strategy on mathematicsachievement and retention among

secondary school studentsin Ekiti State, Nigeria. Thefollowing research hypotheseswere

formulated to guide the study.

H,21:  Thereisnosgnificant difference between the pre-test achievements mean scores
of students exposed to metacognitiveinstructiona strategy and those exposed to
thetraditional teacher’ s centered method.

H,2:  Thereisnosignificant difference between the post-test achievements mean scores

of students exposed to metacognitiveinstructiona strategy and those exposed to
thetraditional teacher’scentered method.

H.3; Thereisnosignificant difference between the post-test achievements mean scores

of maleand femal e students exposed to metacognitiveingtructiona strategy and
those exposed to thetraditional teacher’s centered method.

H4:  Thereisnosignificant difference between the retentive-test achievements mean

scoresof sudentsexposed to metacognitiveingructiona strategy and thoseexposed
to thetraditional teacher’s centered method.

M etacognitivelnstructional Strategies

Thesestrategiesrefer to the consciousmonitoring of one' scognitive strategiesto achieve
specific goals, for examplewhen learnersask themsel ves questions about thework and
then observe how well they answer these questions (Flavell, 1981). Olawumi (2015)
viewsmetacognitive strategies asthe decisions|earnersmake before, during and after the
processof learning. High metacognitive ability positively influenced students problem-
solving performance. The high-metacognitive students advantagein problem-solving
performancewas|inked to increased hypothetic-deductive reasoning and prioritization of
drategies. Thehigh-metacognitive sudentsdemondgtrated efficient and effectiveinformation
processing by correctly monitoring right and wrong answers.

Pintrich (2002) arguesthat novicesneed to have arepertoire of different general
strategiesfor learning and thinking to master new or challenging tasks. Metacognitive
instructionwoul d enabl e studentsto perform better and learn moreintheclassroom. This
instruction needsto betaught explicitly by embedding it within content-driven lessonsin
different subject areas. Explicit metacognitiveinstruction helps students connect the
strategiesto other knowledgethey may already have. According to Ozsoy and Ataman
(2009), metacognitivetraining through self —questioning induces studentsto self-regul ate
their learning. The metacognitive questioning encourages students to activate prior
knowledge, analyze information, reconceptualize the problem space by integrating
information into acoherent representation and self-monitor their progressby evaluating
and correcting their mistakes. The various metacognitive strategies which aimed at
developing learners: metacognition (Costa, 1984; Blakey and Spence, 1990) are stated
asfollows:

Planning strategy: At the start of alearning activity, teachers should make learners
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awareof srategies, rulesand stepsin problem solving. Timerestrictions, goalsand ground
rules connected to thelearning activity should be made explicit and internalized by the
learners. Consequently, learnerswill keep themin mind during thelearning activity and
assesstheir performanceagaingt them. During thelearning activity, teacherscan encourage
learnersto sharetheir progress, their cognitive proceduresand their viewsof their conduct.
Asaresult, learnerswill become more aware of their own behaviour and teacherswill be
abletoidentify problem areasinthelearners thinking (Costa, 1984). Whenlearningis
planned by someoneelsg, itisdifficult for learnersto become self-directed (Blakey and
Spence, 1990).

Generating questions: Blakey and Spence (1990) state that learners should ask
themselveswhat they know and what they do not know at the beginning of aresearch
activity. Astheresearch activity progresses, their initial statementsabout their knowledge
of theresearch activity will beverified, clarified and expanded. Ratner (1991) viewsthe
questioning of agiveninformation and assumptionsasavita agpect of intelligence: Learners
should pose questionsfor themsal ves before and during thereading of learning material
and pauseregularly to determinewhether they understand the concept; if they canlink it
with prior knowledge; if other examplescan be given; andif they canrelatethemain
concept to other concepts. Here, Muijsand Reynolds (2005) arguethat the connection of
prior knowledge and new concepts should take place during thelesson and not only when
anew concept isintroduced. Thisintegration of prior knowledge and new concepts,
according to Ornstein and Hunkins (1998) enablesthelearner to understand the unified
andinterconnected nature of knowledge, whilea so facilitating profound understanding of
subject matter (Blank, 2005).

Choosing consciously; Teachersshould guidelearnersto exploretheresultsof their
choicesbeforeand during thedecision process. Therefore, learnerswill beabletorecognize
underlying rel ationships between their decisions, their actionsand the results of their
decisions. Non-judgmental feedback to learners about the consequences of their actions
and choiceswhich promotes self-awareness (Costa, 1984), and it enablesthelearnersto
learnfromtheir mistakes.

Setting and pursuing goals. Artzt and Armour-Thomas (1998) define goals as
“expectations about the intellectual, social and emotional outcomesfor studentsasa
conseguenceof their classroom experiences’. Learnerswho are salf- regulating striveto
attain aself-formulated goa while self-regulated behaviour can be adapted with changing
circumstances (Diaz, Neal and Amaya, 1990).

Evaluating theway of thinking and acting: Metacognition can be enhanced if teachers
guidelearnersto evaluate thelearning activity according to at | east two sets of criteria
(Costa, 1984). Initidly, evduative criteriacould bejointly developed with thelearnersto
support themin assessing their own thinking. Asan example, learnerscould beasked to
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assessthelearning activity by stating hel pful and hindering aspectsand their likesand
dislikesof thelearning activity. Accordingly, learners keep the criteriain mind when
classfying their opinionsabout thelearning activity and they motivatethe reasonsfor those
opinions(Costa, 1984). Guided self-evaluation can beintroduced by checklistsfocusing
onthinking processesand self-eva uation will increasingly be applied moreindependently
(Blakey and Spence, 1990).

| dentifying thedifficulty: Costa(1984) advisesteachersto discouragethe use of phrases
like*l can't”;“l amtoodowto...” or “I don't know how to...” Rather, learnersshould
identify theresources, skillsand information required to attain thelearning outcome. Asa
result, learners are assisted to distinguish between their current knowledge and the
knowledgethey need. They also have more convictionin seeking theright strategy for
solving theproblem.

Paraphrasing, elaborating and reflecting learners' ideas: Teachers should support
learnerstorestate, trand ate, compare and paraphrase other learners’ ideas. Consequently,
learnerswill bebetter listenersto other learners' thinking and aso to their own thinking
(Costa, 1984). Theteacher can, for example, respond: “What you are explaining to us
is...”;“l understand that you aresuggesting thefollowing...” Carpenter and Lehrer (1999)
assert that the ability to arti cul ate one' sideasrequires profound understanding of significant
aspectsand concepts. They view the ability to reflect asaprerequisitefor articulation and
that articul ation requirestheidentification of theessenceand critica eementsof anactivity.

Clarifyinglearners terminology: Learnersregularly usevagueterminology whenmaking
vauejudgments, for example“ Thequestionisnot fair” or “ Thequestionistoo difficult”.
Teachersshould e ucidate these val uejudgments, for example“Why isthe question not
fair?’ or“Why isthequestiontoo difficult?’ (Costa, 1984).

Problem-solving activities: In problem solving, existing knowledgeisapplied to an
unfamiliar Situation to gain new knowledge (Killen, 2000). Problem solving activitiesare
ideal opportunitiesto enhance metacognitive strategies, asgood problem solversare
generaly self-awarethinkers. Learnerswith superior metacognitive abilitiesare better
problem solvers. Theability to andyzetheir problem solving strategiesand reflect on their
thinking reved sthelearners metacognitive skills (Blakey and Spence, 1990; Panaoura,
Philippou and Christou, 2003).

After the problem-solving process, teachers should encouragelearnersto clarify
their courseof action, instead of merdly correcting thelearner (Costa, 1984). Killen (2000)
statesthat non-cognitive aspects, like learners debilitating beliefs about the nature of
mathemati csand about themsalves, could have apositive or negative effect on cognitive
and metacognitive processesinvolvedin problem solving. When thewholeclassworkson
aproblem, theteacher, instead of steering thelearnersto theanswer, hel psthelearnersto
takefull advantage of those aspectsthat they have produced. During thisprocessof guiding
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thelearners, theteacher will ask questionslike: “ Areyoudl convinced that you understand
the Problem?’ and “Which of the suggestionsto solvethe problem should weattempt firt,
andwhy?” After theclasshasworked on the problem for about five minutes, theteacher
could ask themwhether the processisgoingwell, and if not, to reassessthestrategy. If the
classdecidesto rgject that strategy, theteacher could ask whether anything helpful could
berecovered fromtheir effort. When asol ution isreached, theteacher reviewsthewhole
problem-solving process and indicateswherethe classwent wrong initialy. Teachersaso
lead the classin finding alternative solutionsto the problem. Inthisregard, Muijsand
Reynolds(2005) list reflection asoneof theelementsof constructivist teaching Srategies.
They describereflection, akey learning moment, asthe comparing of sol utions between
learners. They also regard reflection asthe process|earnersengagein when they think
about problem-solving strategiesand their effectiveness.

Schoenfeld (1987) considerswhol e class problem solving as promoting self-
regulation, becausetheteacher’sroleasamoderator compelslearnersto focuson control
decisions made by themselves, and not by the teacher. Another aspect of whole class
problem solving that Schoenfeld discussesisthe opportunity it affordsto pose problems
that evokebeliefsabout mathematics. An exampleismentioned of the belief that problems
can besolvedrelatively quickly if the subject matter iswell understood. To challengethis
belief, aproblem isassigned that would probably take the class afew days, or even
weeks, to solve. Hisaim with small group problem solving isto providelearnerswitha
rangeof problem-solving strategies(heurigtics), and thentotrainthemto usethose strategies
effectivey. Whenlearnersareonly taught about heuristicsand then havetowork on problems
at home, theteacher isnot present in themidst of problem solving when his’her input could
have promoted theuse of self-regulation kills, for example, theteacher informsthelearners
that they are going to be asked the foll owing three questionswhenever they work ona
problem: “What exactly areyou doing?’; “Why areyou doingit?’; and “How doesit help
you?’. Gradudly, it becomesametter of practicefor thelearnersto sart asking thequestions
themsdalves, thereby improving their problem-solving skillsand operation onametacognitive
leve.

Thinking aloud: Teachers should promote the habit of thinking aloud when learners
solve problems (Costa, 1984). Talking about their thinking will help learnersto identify
their thinking skills (Blake and Spence, 1990) Muijsand Reynolds (2005) usetheterm
“articulation” to describelearners expression of their own thoughtsand ideas. They
recommend that |earners should discuss complex tasksand present their ideasto fellow
learners. They furthermore suggest that group work could bevery effectivein promoting
articulation. Inthisregard, Blakey and Spence (1990) mention paired problem solving,
where onelearner describes his/her thinking processeswhilehis/her partner hel pshim/her
to clarify histhinking by listening and asking questions. A main aspect of Vygotsky's
developmental theory isthat children start using language not only to communicate, but
asotoregulatether activitiesby guiding, planning and monitoring (Diaz, Nedl andAmaya
1990). Three consequencesfor salf-regulation through the use of |anguage can beidentified.
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Firstly, children organizeand restructuretheir perceptionsintermsof their goas. Secondly,
children’sactionsarelessimpulsiveasthey alow themto act reflectively according totheir
gods. Findly, languagenot only enableschildrento regulatetheir way of perceiving stimuli,
but also to regulate their behaviour. Camp, Bloom, Hebert and VVan Doornick (1977)
develop aprogram called Think Aloud to improve self-control . Children aretaught to use
thefollowing four questionswhen solving problems: “What ismy problem?’; “How canl
doit?’;“AmI usingmy plan?’ and“How did | do” ?

Journal-keeping: Keeping apersona diary throughout alearning experiencefacilitates
the creation and expression of thoughtsand actions. L earners make notes of ambiguities,
incong stencies, mistakes, ingghts, and waysto correct their mistakes. Preliminary insgghts
can becompared with changesin thoseing ghtsasmoreinformationisgathered or obtained
through feedback from assessment (Costa, 1984; Blake and Spence, 1990).

Cooperativelearning: Cooperativelearning createsthe opportunity for learnersto work
together insmall groupsto enhancelearning. It entails more than group work, asgroup
work iscons dered asamodification of whole-classdiscussion. In cooperativelearning,
theteacher givesindirect guidance asthe group workstogether to achieve specificlearning
outcomes (Killen, 2000). Cooperative learning may promote awareness of learners
personal thinking and of others' thinking. When learnersact as“tutors’, the process of
planning what they are going to teach, lead to independent |earning and clarifying the
learning materia (Blakey and Spence, 1990).

Modeling: Modeling occurs when teachers demonstrate the processes involved in
performing adifficult task, or when teacherstell learners about their thinking and the
motivation for selecting certain strategieswhen solving problems (Muijsand Reynolds,
2005). Modding and discussion enhancelearners' thinking and talking about their own
thinking (Blakey and Spence, 1990). Schoenfeld (1987) refersto theimportance for
teachers of not always presenting the finished, neat presentation of theanswerson the
board, but to sometimesmodel the problems and working through the problem step by
step. Consequently, the processesyielding the correct answer (for examplefal sestarts,
recoveriesfromfal se startsand interesting insights) are exposed and the chief purpose of
the modeling approach is achieved, namely the centering of learners’ awareness on
metacognitive behaviours. Costa (1984) suggeststhat modeling could bethe most effective
drategy used to enhance metacognition among learnersbecausethey learn best by imitating
adults. Teacherswill, by thinking aoud throughout planning and problem-solving activities,
demongtratetheir thinking processes. Van der Walt and Maree (2007) find that mathemetics
teachers employed question-posing strategies and think-aloud model s, but that they did
not sufficiently promotetheimplementation and practice of these strategiesamong learners.

Schraw (1998) suggeststhe use of an instructional strategy called regulatory
checklist to improve student’ sregul ation of cognition whileattending to instruction and
problem solving. Theregulatory checklist isconsidered ametacognitive sirategy because
it functionsto help learnerskeep acontinuous check ontheir progress. Thequestionsare
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designed to help studentsclarify the problem and accesstheir existing knowledge and
drategieswhen relevant. Thechecklistincluded questionsgrouped into three metacognitive
categories. Planning, monitoring, and evauating

Planning: What isthe problem?What am | trying to do here? What do | know about the
problem sofar?What informationisgiventome?How canthishdp me?What ismy plan?
I sthere another way to do this? What would happen if ....?What should | do next?

Monitoring: Am1 using my strategy?Do | need adifferent strategy? Hasmy god changed?
What ismy goal now?Am | ontheright track? Am | getting closer tomy goa ?

Evaluating: What worked?What didn’t work?What would | do differently next time?
With the above self-impose questions, learnerseventually learn and study alone,
without the advantage of an external prompter.

METHOD

Thedesignfor thisstudy was quas-experimentd , apre-test post-test non-equiva ent control
group research design. Thefour co-educational public secondary schoolsof averageage
of 15yearsused exist asintact groups. Theindependent variable wasthe teaching method
while students' achievement is the dependent variable likewise age and gender was
extraneousvariables. Thedesignusedis:

Experimenta group: 0, X 0, 0

Control group: 0OC X2 0D, 02

Where: OA, OC represent pre-test

0B, OD represent post-test

01, 02 represent delayed post-test

X1  representstrestment through metacognitiveingtructiona strategy

X2  representstrestment through traditional teacher's centered method
The popul ation was made up of Senior Secondary School Two studentsin Ikerelocal
government areain Ekiti State, Nigeria. Purposive sampling techniquewasused to select
six schoolsin grade A, for the study and they were then assigned randomly into an
experimental group and control group. The four schools chosen werethosethat have
between 25 and 35 students each in their senior secondary school two (SSSII) classes.
Thus a sample of three hundred (300) SSSII students (143 male and 157 female)
participated inthe study. Theexperimental group which consistsof 158 students (75 male
and 83 female) weretrained and instructed to improve their metacognitive skills. The
studentsin the control group (142 studentsof which 68 aremaeand 74 arefemale) only
received traditional teacher’scenter method.

Theresearcher devel oped and used a40-items multiple-choi ce objective question
in Secondary M athemati csA chievement Test (SMAT) with onekey and threedistractors.
The SMAT wasbased on the six level of cognitive domain. Theinstrument used was
validated by two lecturersfrom the Department of Mathematics, College of Education,
Ikere-Ekiti, who are expertsin measurement and eval uation, administered it onasample
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of thirty-five(35) co-educational senior secondary school two studentsdifferent fromthe
group for the study but in the samelocal government and of the same demographicsin
term of ageand classlevel. A reliability coefficient of 0.87 wasrecorded using theKuder-
Richardson (formula21) method. The same questionswerere-arranged and administered
tothe sameset of studentsto measuretheir ability to retain knowledge over along period.

Theresearcher made use of direct Mathematicsteacher in thefour schoolsduring
the processof executing the strategy, sinceintact classeswererandomly assigned for the
study. Theexperimental group wastaught using metacognitiveingructiona strategy while
the control group wastaught using the traditional teacher's centered lesson plan. The
studentsinvolved were pre-tested before the strategieswere used. On the other hand, the
post-test was conducted after thetreatmentswhile the retentive test was conducted after
six weeksinterval. The hypothesesweretested using t-test statistical tool, where

_ Xe _Xc

ta =
R O SR R S
n,+n,—2 n, n,

Xe ISthemean of experimenta group.

x. I1sthemean of control group.

N, isthenumber of experimenta group.
n. isthenumber of control group.

S? isthevariance of experimental group.

S? isthevarianceof control group.

Thet-test of significant was used to compute the magnitudes of the mean achievement
scorefor possible comparisons of experimental and control group on the pre-test, post-
test and retentive-test for possibletest of sgnificant differenceat significant level of 0.05.

RESULTSAND DISCUSSION

Theresultsintable 1 show that the pre-test mean score of studentsin the experimental
group wasnot significantly different from that of the studentsin the control group. This
indicatesthat thetwo groups used inthestudy exhibited comparable characteristics. Hence,
they enter theinstruction experiment on equa strength. Thisisaconfirmationthat if any
observable significant differenceis seen in the post-test mean scores of thetwo groups
then such differencewould not beattributed to chance but the effect of interventionwhich
isthemetacognitiveingructiond strategy. Therefore, thehypothes sthat thereisno Sgnificant
difference between the pre-test achievements mean scores of students exposed to the
metacognitiveinstructiona strategy and those exposed to thetraditiond teacher'scentered
method isrejected.
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Table 2 reveal sthe magnitude of the post-test mean achievement scores of the students
exposed to the two treatment conditions. With apost-test mean achievement score of
35.64, the students exposed to metacognitiveinstructional strategy outperformed their
counterparts exposed to traditional teacher’s centered method whose post-test mean
achievement scorewas 28.73. The outcomethusreved ed that the experimenta group has
the greater potency at effecting students' achievement in Mathematics. Hence, the
acceptance of the hypothesiswhich statesthat thereisno significant difference between
the pogt-test achievementsmean scoresof sudentsexposed to themetacognitiveingructiona
strategy and those exposed to the traditional teacher’ s centered method.

Theresultsintable 3 revea no significant main effect of treatment and gender on
thestudents' post-test achievement scores. Thisoutcome showsno significant variation
between the sampled male and femal e students’ achievement in Mathematics. Similarly,
result of control group revealsno significant differenceinthe sampled maleand female
students’ achievement in Mathematics. Thus, showsthereisno significant effect of both
treatmentsand gender onthestudents achievementin Mathemeatics. Hence, thehypothes's
that thereisno significant difference between the post-test achievements mean scores of
maleand femal e tudentsexposed to metacognitiveingructiona sirategy and thoseexposed
tothetraditional teacher’s centered method i saccepted.

Theresultsintable4 show that therewasas gnificant differencein theachievement
of studentstaught using metacognitiveinstructional and traditional teacher’scenteredin
favour of metacognitiveingtructiond strategy. Thisindicatesthat the mean retention scores
of the studentsexposed to metacognitiveinstruction differed significantly from the mean
retention scores of the studentsexposed to traditional teacher’scentered treatment. Inlieu
of this, thenull hypothes swhich statesthat thereisno significant difference between the
retentive-test achievements mean scores of sudentsexposed to metacognitiveinstructiona
strategy and those exposed to thetraditional teacher’s centered method isrejected.

The study was carried out to determine the effectiveness of metacognitive
instructional strategy on student’s achievement and retention in mathematics. The study
showsthat there was significance difference between the performance mean scores of
students exposed to metacognitiveinstructiona strategy and those not so exposed. This
indicatesthat enhanced metacognitive strategy have significant influence on students
achievement in mathematics. The study finds no significant difference between the
achievement of maeand fema e studentsin mathematicswhen metacognitiveingtructiona
strategy wasused asmeansof ingtruction. Thus, imply that thereisno gender inequdity in
theuseof thestrategy if properly handled. Thisresultisin consonancewith the submission
of Olawumi (2015), Cullen (2013) and Adaramola(2012).

Table1: Summary of T-test difference between students pre-test achievement Scores
Group N Mean SD DF T, T_  Result

Experimentd 158 1453 1.32 298 0.15 196 Not-ggnificant
Control 142 1456 1.34

Source: Quasi-experiment, 2015
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Table2: Summary of T-test difference between students post-test achievement Scores
Group N Mean SD DF T, T  Result

Experimentd 158 35.64 2.67 298 2339 1.96 Sgnificat

Control 142 28.73 242

Source: Quasi-experiment, 2015

Table3: Summary of T-test for differencein the mean performance scoresof Maeand

Femal e students based on thetwo methods after treatment
Mehod Gender N Mean SD DF Ta T Result

Metacognitive Mae 75 HO1L 1% 1%6 039 196 Not-significant
(Experimentd) Femae 83 3489 189

Traditional Male 2896 1@ 140 052 196 Not-significant
(Contral) Femde 74 2013 1A

Source: Quasi-experiment, 2015

Table4: Differenceinthede ayed test achievement scoresof Studentsexposed to different
treatment conditions

Group N Mean SD DF T, T  Result
Experimentd 158 36.68 256 298 27.31 1.96 Sgnificat

Control 142 2843 267

Source: Quasi-experiment, 2015

CONCLUSIONAND RECOMMENDATIONS

Themajor am of thisstudy wasto assessthe effect of metacognitiveinstructiona strategy
on mathemati csachievement and retention among secondary school studentsin Ekiti State,
Nigeria Thefindingssuggest that students generally become successful whenthey are
awareof what they needtodo and doit best. It helpsthemto reflect on their thoughtsand
activitiesabout the problem solving processin mathematics. From thefindingsof this
research, if studentsweretaught using metacognitiveinstruction, they will perform better
and retain knowledgelearnt over along period of time. To capit all, the study addsto
knowledgeregarding the effectivenessin promoting students' achievement in mathematics.

Thefindingsof thisstudy have obviousimplicationsfor mathematicsclassroom. It
has provided empirical evidencein respect to the efficacy of metacognitiveinstructional
drategy inteaching of mathematics. Sincemean achievement wasobserved to begatisticaly
sgnificant, thereisthe need for mathemati csteachersto adopt metacognitiveinstructional
strategy to teach conceptsand topicsin mathematicslessons.

Inthisstudy, theuseof metacognitiveingructiona strategy had been proven effective
inpromoting udents mathemati csachievement and retention; mathematicsteachersshould
hel p the studentsto become aware of al that metacognitiveinstruction entail asanew way
for thinking about thinking in learning processes. Mathematics teachers should be
encouraged to adopt the strategy in their mathematics classroom teaching. Authors of
mathemati cstextbooks should lay emphasison theuse of the strategy.
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