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ABSTRACT

This study investigates the influence of metacognitive evaluation strategy in
reducing the level of test anxiety among |ow achieving secondary school students
in mathematics. A quasi experimental design involving pretest posttest control
group is adopted for the study. Smple random sampling technique is used in
selecting two schools out of ten schools in the study area. Samples of twenty
students out of those identified with low achievement in mathematics are used to
serve as treatment and control groups. The treatment group is exposed to six
weeks training of metacognitive evaluation strategy while the control group did
not receive any treatment. The instrument used is Westside Test Anxiety Scale.
The hypothesis formulated for the study is tested using independent t-test. The
findings of the study reveal that significant difference exist between the treatment
group that received metacognitive evaluation strategy training and the control
group that received no treatment, the difference is in favour of the treatment
group. Sgnificant difference also exist in the effect of metacognitive evaluation
strategy in reducing test anxiety among male and femal e low achieving secondary
school students in mathematics. It is recommended that school counselors and
teachers should be exposed to metacognitive evaluation strategy in order to
enhance the test anxiety of secondary school students in mathematics.

Keywords: Metacognition, evaluation strategy, low achieving, test anxiety,
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INTRODUCTION

Helping studentslearn by themsalvesisamong the main objectivesof education. Students
who are ableto learn independently havethe ability tolearnin severa different ways.
Thus, itisimportant to put into consideration thelevelsof students' self control. Students
who show ahighlevel of metacognitive skillsperformsbetter in examsand completework
moreefficiently. They are self regulated learnerswho modify learning Strategiesand skills
based ontheir awareness of effectiveness. Studentswithahighlevel of metacognitive
knowledge and skill identify blocksto learning asearly aspossibleand changes strategies
to ensure goal attainment (Swanson, 1990). Metacognitive strategies are designed to
monitor cognitive progress. M etacognitive strategies are ordered processes used to control
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one'sown cognitive activitiesand to ensure that acognitivegoal (for example, solvinga
math problem, writing an effective sentence, understanding reading material) have been
met. A person with good metacognitive skills and awareness uses these processesto
oversee hisown learning process, plan and monitor ongoing cognitiveactivities, and to
compare cognitive outcomeswithinternal or externa standards. Flavell (1979) indicates
that asingle strategy can beinvoked for either cognitive or metacognitive purposesandto
movetoward goalsin the cognitive or metacognitive domains. He gave the exampl e of
asking onesdlf questionsat theend of alearning unit withtheaim of improving knowledge
of the content, or to monitor comprehens on and assessment of the new knowledge.

Strategy variablesareinterlocked with one'sgoalsor objectivesin thelearning
process(Havell, 1987). Itisimportant to distinguish between cognitive sirategies, such as
summing acolumn of numbers, and metacognitive strategies, such aseva uating whether
the correct answer hasbeen obtained. Flavell (1987) also proposes numerous questions
and possi ble explanationsrelating to the devel opment of metacognition. He proposesthat
theemergenceinthechild, awareness of theflow of time, and specifically avareness of
futuretime could support the ability to form metacognitive goals. Another change that
occursduring childhood development isthe sense of the self asan activeagentinone’'s
own experiences. Asearly as1987, Flavell was actively encouraging the devel opment of
metacognition in school children; in school sthere are abundant opportunitiesto develop
metacognitive knowledge about persons, tasks, and strategies.

Evauation strategy involvesalearner’ seva uation of learning processasawhole.
Theindividud, through using eva uation Strategies, assessesefficiency duringlearning process
and the product that isattained (Flavell 1987). Evaluation also refersto appraising the
productsand aregulatory processof one'slearning (Schraw and Moshman, 1995). Typical
examplesincludereevaluating one' sgoa sand conclusions. A number of studiesindicate
that metacognitiveknowledgeand regulatory skillssuch asplanning arerdated to eval uation.
With respect to text revisions, for example, Bereiter and Scardamalia (1987, cited in
Schraw and Mashman, 1995) found that poor writerswerelessablethan good writersto
adopt thereader’s perspective and had more difficulty “ diagnosing” text problemsand
correcting them. These differenceswere attributed to the use of different mental model sof
writing. Good writersusewhat Bereiter and Scardamaia(1987) refer to asthe knowledge
transforming” model. In contrast, poor writersused a“ knowledge-telling” model.

Test anxiety is worry, restless or agitated distress that results from tests of
performanceor academic ability. It affectseveryone; from athletes, to sudents, to executives
whether itistriggered by an upcoming speech, animpending athletic competition, atest of
curriculum mastery, acollege entrance exam, or acritical businessdecision. Test anxiety
can either enhance performance or hinder it, depending on whether thetriggering event
requiresphysica or intellectual performance (Sakind, 2008). Unliketrait anxiety, which
causesworry and distress over an extended period of time, test anxiety isakind of state
anxiety that happens only when oneisin aspecific situation requiring performance or
evaluation (Salkind, 2008). Another way of explaining test anxiety isto consider it asan
interactional or transactional process. Bandura (1982) cited in Salkind (2008) say that
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test anxiety developsinasocia context. Hedescribesreci proca determinism asthe congtant
interaction of factorsthat are personal characterigtics, behavioursthat happeninreaction
to the behaviours of others, and behavioursthat happenin reactionto situations. This
interaction of peoplewith different personalities, the different wayspeoplereact, and the
different situationsinwhich they find themsel ves causeswhat they think, feel, ordoin
reaction. Therefore, individual behavioursare seen asnot being so muchindividual as
being determined within, and in part by, the environment. In other words, oneway to
consider test anxiety might beto seeit asan interactive processthat takesplace during the
test situation (Salkind, 2008). One must understand how personality, behavioural
characteristics, Situations, and backgroundsinteract during atest situation to understand
the problemsthat test anxiety causesfor individuasintest performance. Behaviour patterns
that devel opintheinteractionsthat occur inafamily play aroleintheformation, growth,
and continuation of anindividua’sanxiety. Likewise, behaviour patternsthat developin
school affect the devel opment, growth, and continuation of test anxiety for students; and
0, it followsthat behaviour patternsthat devel op in workplaces affect the perpetuation of
test anxiety in adults (Salkind, 2008).

Severd authorsuse severa teaching methodsto improve students’ level of test
anxiety inseverd subjects. Maryam, Ali and Akbar (2012) investigatetheeffect of indruction
of metacognitive knowledge on academic stress. They used quas experimenta with pretest
and post test. 37 femalefirst grade students (19 subjectsin experimental group and 18
subjectsin control group) were randomly sel ected using multi-stage cluster sampling.
M easurement devi ce used was academi ¢ stressquestionnaireand metacognitive knowledge
strategies were instructed to subjects during 8 sessions. The data were analyzed by
descriptive statisticsand multi-covariance and covariance. Theresultsshow that instruction
of metacognitiveknowledge have significant effect on reduce of academic stress.

Furthermore, inastudy by Takallou (2010), two tests(Test of EnglishasaForeign
Languge (TOEFL) and areading comprehension test) and Strategy Inventory for Language
Learning (SILL) wereadministered to 93 maleand femae EFL learnersinfour phases. At
thefirst phase, TOEFL wasadministered to al the students both to homogeni ze students
regarding language proficiency and to validate the reading comprehension test. At the
second phase, SILL wasadmini stered to two experimenta and one control groupshbefore
strategy instruction. SILL assessesthefrequency with whichthe subjectsuseavariety of
techniquesfor foreignlanguagelearning. At thethird phase, two experimenta groupsreceived
five sessionsof instruction on metacognitive strategies, one on planning and the other on
self-monitoring Strategy based on the Cognitive A cademic Language L earning Approach
(CALLA). Both experimental and control groupsworked on authentic and inauthentic
texts (somearticlesfrom Readers Digest and Reading Skillfully [11). At thefourth phase,
after completion of instruction, the reading comprehension test and SILL questionnaire
were administered to al groups. Dataanalysisreveal ed that two experimental groups
whichreceivedingtructionon‘ planning’ and ‘ self-monitoring’ outperformed the control
group onthereading comprehensontest. Ngwoke, Ossa and Obikwelu (2013) investigate
theinfluence of study skillson test anxiety level sof senior secondary school students. Two
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research questions and two null hypotheses guided the study. A structured study skills
inventory (SSI) consisting of 29 items, atest anxiety scale (TAS) consisting of 32items
developed by the researchers and validated were administered to 400 senior secondary
school classll1 students (200 boysand 200 girls) in Nsukka Education Zone of Enugu
State, Nigeria. The data collected were presented using mean scores and standard
deviations. Thet-test statisticswas used to test the null hypotheses at 0.05 probability
level. Findingsindicated that study skillshad no significant influence on students' test-
anxiety levels; students' test-anxiety levelsweresignificantly influenced by gender; the
femal e students showed higher test-anxiety than their mal e counterparts.

The subject mathemati cs creates an unusual fear inthe minds of studentsdueto
the preconceived ideathat it isdifficult, coupled with thefailurestheir predecessors
continuously experiencein assignments, testsand exams. Now, thisfear and failurein
meathematicshasto dowith test anxiety. Test anxiety isacombination of cognitive, emaotiond
and physiologica componentswhich may interferewith aperson’sconcentration, planning,
and academic performance. Test anxiety isoneof thecrucia issuesthat affect studentsat
al levelsof education, thereby hindering their performanceinal aspectsof their academic
activities. Student at astate of test anxiety findsit difficult to concentrate, retrieve, recall,
or think over what he haslearned, and therefore becomeinternally disturbed, whichis
likely to bethe cause of hisfailure. Itisinlight of thisthat theresearcher investigated the
effectsof metacognitive eva uation strategy in reducing test anxiety among low achieving
secondary school studentsin mathematicsin Katsinametropolis. Thefollowing research
hypotheseswereformulated to guidethe study, thus:

1 Thereisno significant differenceintheleve of test anxiety between thetreatment
and control group after thetreatment of metacognitive eval uation strategy.

2. Thereisno sgnificant differenceintheeffect of metacognitive eva uation strategy
inreducing test anxiety among male and femal e secondary school studentsin
mathematics.

METHOD

Thisstudy employs pre-test, post-test quasi experimental design ininvestigating the
effectiveness of metacognitive eval uation strategy in reducing test anxiety among low
achieving secondary school studentsin mathematicsin Katsinametropolis. Thedesign
involveone (1) treatment group and one (1) control group, inwhich both groupsreceived
apre-test of Westside Test Anxiety Scale, wheret-test results showsthat thetwo groups
are homogenous at the beginning of theresearch. L ater, thetreatment group received a
trestment of metacognitiveeva uation srategy. After theexperimenta sessions, both groups
received apost-test in order to determinethe effect of metacognitive eval uation strategy
training that the treatment groupsreceived ontheir levelsof test anxiety. Themean scores
of the post-test of thetreatment group and the control group werecompared. Thepopulation
of this study comprised 2374 students of Government Day Secondary School Kofar
Yandakaand KatsinaCollege, Katsina(KCK Senior), as obtained from Katsina State
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Ministry of Education. Out of thisnumber 20 studentswere selected and assigned tothe
treatment group and control group. The selection wasthrough simplerandom sampling
techniques. Westside Test Anxiety Scale was used for thisstudy. It isastandardized
instrument adopted from Richard (2004). Theinstrument hasten (10) itemswhichare
designed toidentify studentswith anxiety impai rmentswho could benefit from an anxiety
reductionintervention. Thescaeitemscover salf-assessed anxiety impa rment and cognitions
which canimpair performance. Theinstrument hasafive point scale, from extremely or
always true to not at all or never true. To ascertain the validity of the instrument,
professionalsinthefield of Educational Psychology inAhmadu Bello University, Zaria
validated theinstrument and found it appropriatefor usein thistype of study. In order to
establishthereliability for Westside Test Anxiety Scale, apilot testing was conducted at
GobarauAcademy, Katsina, wherefifty (50) respondentsfill theinstrument. Standard
Cronbach Alphawasused to establish thereliability of theinstrument. A retest after two
weeksinterval was conducted in the same school with the same studentsin order to
ascertain theinternal consistency of theinstruments. Theresult of the anaysisshows
Cronbach’sAlphavaueof .761 and are-test value of .756. Thesix weekstraining sessons
that was given to thetreatment group isasfollows

Session 1: Theresearchersexplaintheimportance of thisstudy and itsefficiency, aswell
astheapplication of variousmetacognitive strategies, and then ageneral discussion about
the metacognition was conducted. Asgenera discussionsweregoing on, training sessions
began, inwhich theresearcher discusses about cognition and metacognition, their strategies
and al so some strategiesabout studying. Thissession servesasanintroduction.

Session 2: During this session the samplesin the group receives explanations about the
importance and definition of metacognitive eva uation strategy.

Session 3: During thissession, theresearchersdiscussthefesturesof evaluation stirategy
to group, thereby explainingin detail stheway of implementation of the strategy.

Session 4: During this session, the researchers presented adopted standardized model
for evaluation strategy. Thishashel ped the samplesin having aguide towardsdesigning
their own models. Thereafter, the researchers gave an assignment to the groupsto design
amodel and bring back next session.

Session 5: During thissession, theresearchersfixed atest and then ask the group members
todesignamodd base ontheir experience of the strategy training they receivedin order to
preparefor thetest that isscheduled to hold next session.

Session 6: During thissession, mathematicsteacher from theschool assistingiven atest
question based on what the students were taught during theterm, thetest was conducted
to thegroup. Thereafter, the session ends.

Thenull hypothesisfor the study wastested at 0.05 level of significanceusingthe
mean, standard deviation and t-test statistics.
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RESULTSAND DISCUSSION

Theanaysisontable 1 showsthat the p-valueof 0.007 islessthan thea phavaueof 0.05,
whilecaculated t-valueis3.036 a df = 18. Thismeansthat thereisasgnificant difference
between thelow achieving secondary school studentsin mathematicsin the treatment
group and that of the control group. It alsoimpliesthat the metacognitive eva uation strategy
iseffectivein reducing test anxiety among low achieving secondary school studentsin
mathematics. Thereforethenull hypothes swhich atesthat thereisno sgnificant difference
inthemean Test Anxiety between students exposed to M etacognitive Eval uation strategy
and thosein control group ishereby rejected. The analysison table 2 showsthat the p-
valueof 0.001 islessthanthe aphavaueof 0.05, whilecalculated t-valueis4.025 at df =
18. Thismeansthat thereisasignificant differenceintheleve of test anxiety betweenmale
and femaelow achieving secondary school studentsin mathematics. It asoimpliesthat
fema e studentshave moretest anxiety than male students. Thereforethe null hypothesis
which statesthat thereisno significant differencein the effect of metacognitiveevauation
strategy in reducing test anxiety among male and femal e secondary school studentsin
mathematicsishereby rejected.

Thefindingsof thisstudy show that thereisasignificant difference betweenthe
levelsof test anxiety of studentsin thetreatment group of evaluation strategy and that of
the control group. Thefinding reveal that the cal culated p-val ue (0.007) islower than 0.05
level of significance and their cal culated t-values (3.036) isa so higher than thecritical t
(1.96). Hence, theresult made usto reject the null hypothesis. Thismeansthat thereis
sgnificant difference between theexperimenta group of eva uation and that of the control
groupintheir levelsof test anxiety, after the treatment of metacognitive strategiesto the
group of evaluation strategy. Therefore, metacognitive eva uation Strategy have effect on
test anxiety among low achieving secondary school studentsin mathematicsin the sense
that it hasreduced thelevels of test anxiety of the studentsthat werein the treatment
group, thereby leaving the control group with highlevel of test anxiety. Thefinding of this
study agreeswiththefindingsof Maryam, Ali and Akbar (2012) who investigate the effect
of instruction of metacognitive knowledge on academic stress. They found that
metacognitivesrategy training hasasgnificant effect onthelistening performanceof sudents
Furthermore, the findings of this study are also supported by the findings of Takallou
(2010) wheretwo experimenta groupsrece ved fivesess onsof ingtruction on metacognitive
drategies, oneon planning and the other on salf-monitoring Strategy based onthe Cognitive
AcademicLanguageLearningApproach (CALLA). Hisfindingswerethat two experimenta
groupswhichreceivedinstruction on‘planning’ and * salf-monitoring’ outperformed the
control group onthereading comprehension test.

Thefinding onthetest of hypothes stwo showed thet thereisasgnificant difference
inthelevd of test anxiety among maeand fema elow achieving secondary school students
inmathematics. Thefinding reveal sthat the cal culated p-va ue (0.001) islower than 0.05
level of significanceand their calculated t-vaue (4.025) isalso higher than critical t (1.96).
Hence, thenull hypothesiswasrejected. Thismeansthat metacognitive eva uation Srategy
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ismoreeffectivein reducing male students' level of test anxiety than that of thefemale
student thereby leaving thefemale studentswith high level of test anxiety. Thisfinding
conformsto that of Ngwoke, Ossai and Obikwelu (2013) who investigatetheinfluence of
study skillsontest anxiety level sof senior secondary school sudents. Ther findingsindicated
that study skillshad no significant influenceon students' test-anxiety levels, sudents’ test-
anxiety levelsweresgnificantly influenced by gender; thefema e students showed higher
test-anxiety thantheir male counterparts.

Table 1: Independent t-test Setisticsdifferencein themean Test Anxi ety between students
exposed to M etacognitive Eval uation strategy and thosein control group

VariableGroup N Mean dd.dev std.err df t-cal P Sign
Test Anxiety Treatment 10 26.8000 3.99444 1.26315 18 3.036  0.007
Control 10 31.3000 2.45176 .77531
P< 0.05

Table2: Independent t-test statisticsdifferencein thelevel of test anxiety between male
and fema elow achieving secondary school studentsin mathematics

VariableGender N Mean 4dd.dev std.err o t-cal P Sign
Test Anxiety Mae 10 27.9000 2.76687 .87496 18 4.025  0.001
Female 10 31.8000 1.31657 .41633
P< 0.05

CONCLUSIONAND RECOMMENDATIONS

Thisstudy wascarried out with themain objective of eva uating influence of metacognitive
eva uation strategy in reducing test anxiety among low achieving secondary school students
inmathematicsin KatsnaMetropolis, Nigeria. Thefindingsof the study reveal that the
metacognitiveeva uation strategy iseffectiveinreducing test anxiety among low achieving
secondary school gudentsin mathemetics. Thestudy concludesthat metacognitiveevauetion
drategy trainingiseffectivein reducing thelevel of test anxiety among secondary school
studentsin Katsinametropolis. The study a so concludesthat femal e studentshave more
test anxiety than male students. In view of the above discovery, thiswork recommends
that school counsel orsand teacher should be exposed to metacognitive eva uation strategy
trainingin order to enhance and reducetheleve of test anxiety of low achieving secondary
school studentsin mathematics and other subjects. Male and femal e students should be
given equd opportunity to participatein thetraining of metacognitive monitoring strategy
so asto enhancetheir level of test anxiety in mathematics.

Appendix |
Westside Test Anxiety Scale
School name:
Student name:
Serial No: Date:

Direction: Rate how true each of thefollowing is of you, from extremely or alwaystrue, to not at all
or never true. Usethefollowing 5 point scale. After reading each statement, circlethe number (1, 2, 3,
4, or 5) that applies to you using the scale provided. Please note that there are no right or wrong
answers to the statements in this inventory.
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. 5 means extremely highly or alwaystrue
. 4 means high or usually true
. 3 means moderately or sometimestrue
. 2 means slightly or seldom true
. 1 means not at all or never true
1. The closer | am to a major exam, the harder

it is for me to concentrate on the material 1 2 3 4 5
2. When | study, | worry that | will not

remember the material on the exam. 1 2 3 4 5
3. During important exams, | think that | am

doing awful or that | may fail. 1 2 3 4 5
4. | lose focus on important exams, and | cannot

remember material that | knew before the exam 1 2 3 4 5
5. | finally remember the answer to exam questions

after the exam is already over. 1 2 3 4 5
6. | worry so much before a major exam that | am too

worn out to do my best on the exam 1 2 3 4 5
7. | feel out of sorts or not realy myself when

| take important exams. 1 2 3 4 5
8. | find that my mind sometimes wanders when

| am taking important exams. 1 2 3 4 5
9.  After an exam, | worry about whether | did well enough. 1 2 3 4 5
10. | struggle with writing assignments, or avoid them as long

as | can. | feel that whatever | do will not be good enough. 1 2 3 4 5

Source: Adopted from Richard (2004).

Output showingtheTest of Hypotheses

Hypothesisone
Group Statistics
Group N Mean Std. Deviation Std. Error Mean
Post-test of Test Anxiety Evaluation 10 26.8000 3.99444 1.26315
Control 10 31.3000 2.45176 77531

Independent Samples Test
Levene's Test for

Equality of Variances t-test for Equality of Means
F Sg. t df Sg. Mean Std. Error 95% Confidence Interval
(2-tailed) Difference Difference of the Difference
Lower Upper
Post-test of Equal variances
Test Anxiety — assumed 1.040 321 3.036 18 .007 -4.50000 1.48212 -7.61381  -1.38619
Equal variances
not assumed -3.036 14.938 .008 -4.50000 1.48212 -7.66019
-1.33981
Hypothesistwo
Group Statistics
Gender N Mean Std. Deviation Std. Error Mean
Post-test of Test Anxiety Male 10 27.9000 2.76687 .87496
Female 10 31.8000 1.31656 .41633
I ndependent SamplesTest
Levene's Test for
Equality of Variances t-test for Equality of Means
F Sg. t df Sg. Mean Std. Error 95% Confidence Interval
(2-tailed) Difference  Difference of the Difference
Lower Upper
Post-test of Equal variances
Test Anxiety — assumed 3905 .064 4.025 18 .001 -3.90000 .96896 -5.93572 -1.86428
Equal variances -4.025 12.877 .001 -3.90000 .96896 -5.99536 -1.80464
not assumed
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