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ABSTRACT

This study adopted the quasi-experimental research design to examine the effect
of instruction in metacognitive self assessment strategy on senior secondary
school students Chemistry self-efficacy and achievement. It also explored the
interaction effect of instruction in metacognitive self assessment strategy and
gender in Chemistry self-efficacy and achievement. The study was guided by five
research questions and four hypotheses. A non-equivalent control group pretest
and posttest design involving one treatment and one control group was adopted.
Atotal of 192 Senior Secondary |1 students from Port Harcourt Education zone
were used for the study. The Self Assessment Instructional Programme (SAIP)
was developed, validated and used for the study. Three instruments: Chemistry
Achievement Test (CAT), Self Assessment Scale (SAS) and Chemistry Self-efficacy
Scale (CSS) were adopted, validated and used for data collection. The results
suggested that instruction in the metacognitive self assessment strategy improved
the students' chemistry achievement and self-efficacy. The study also revealed
that both male and femal e students benefited from the self assessment instruction
and as such both gender can explore the skills in self assessment to enhance
their Chemistry self achievement and sel f-efficacy. Therefore, classroomteachers
should be equipped with self assessment strategy skills so that in the teaching
learning process, they would be able to transfer these skills to the students who
need them to pursue their learning purposefully and independently.

Keywords: Metacognitive, self assessment strategy, senior secondary school
students, self-efficacy and achievement.

INTRODUCTION
Chemistry isone of the major branches of science. There are various applications of
Chemigtry inhomeor industry. Thereisan increasing impact of growing knowledgeinthe
subject of chemistry on our social and economiclife. A poor chemistry foundation at the
secondary school level will jeopardize any future effort to enhance achievement inthe
subject. Thestudy of chemistry at the secondary school level helpsstudentsin devel oping
basic skills, knowledge and competencerequired for problem solving intheir environment.
According to Ohodo (2005), chemistry contributesto theattainment of theaimsof education
and specifically helpsindividualsto devel op effective process skills, critical thinking and
competenciesrequired for dealing with observation, classification, measurement, counting
numbers, recording, communication, prediction, hypothesis, inference, experimentation,
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interpretation of data, research, controlling variableand generdization among many others.
Atthesecondary level, thefoundation of chemistry educationislaid asthey aretaught the
underlying principles. The poor achievement of learnersin chemistry hasbeen varioudy
explained. According to Usman and Memeh (2007), the factorsthat negatively affect
chemistry achievement include students background problems; students lack of interest
and/or negative attitude towards chemistry; teacher rel ated factorslike poor teaching
preparations, inadequate quaified chemistry teachers, inadequate instructiona materials
and gpplication of poor teaching methods. In Nigeria, effortsare being madeby researchers,
government and nongovernmental organizationsto improve cognitive, affectiveand
psychomotor outcomesin chemistry. For instance, agood number of research efforts
have been madeto diagnose the problems associated with the teaching and learning of
chemistry in order to proffer solution that leadsto better achievement. Recommendations
have been made regarding theteaching methods, instructiona materials, homeand school
related environmental factorsthat could enhance achievement in chemistiry.

However, asevidenceavailableindicates, achievement inchemidiry at thesecondary
school remainslow and unimpressive. Thefederal government of Nigeriaisnot left outin
thiseffort to revamp interest in the study of science, especially chemistry and improve
achievement in the subject. Chemistry teachersmainly adopt instructional strategiesthat
aremainly teacher directed and do not encourage deeper studentsinvolvement and self-
regulation (Zimmerman, 1990). Sl f-regul ated learnersare salf-propel led and independent
learners, who possessre evant skillswhich enhancetheir ability to construct knowledge,
assumeresponghility for their ownlearning and redizesthat learning isapersond experience
that requires active and dedi cated participation (Peters, 2000 and Kuiper, 2002). This
perception of therole of thelearnersin thelearning processis changing the views of
educationd researchersontheroleof theteacher inthelearning process. Instead of viewing
teaching asteacher exposition followed by students practice, effective teaching may be
achieved by integrating aself-regulating Srategy such asmetacognitive salf-assessmentin
the process. The constructivists approach to learning locates understanding within the
learners, not with theteachers. Itisthelearnerswho must |earn and therefore must take
the responsibility for learning. According to Kuiper (2002), learning is based on an
appropriate self-reflection which leadsto meaningful knowledge construction.

Trendsin research in somewestern countriestend to suggest that metacognitive
self-assessment strategy enhances learners' self-regulated behaviour and academic
achievement. Metacognitive self-assessment isasd f- monitoring approachinwhichlearners
get involved in the assessment of their own progress and deficienciesin the process of
learning (Rivers, 2001). Aslearnersmonitor their learning abilities, they learnto check
their responses and become conscious of certain errors or answers that do not make
sense. Schunk (1996) opinesthat metacognitive self-assessment issimply judging the
quality of one'swork. It isaprocess of assessing the quality of work done based on
evidenceand explicit criteria. Thissuggeststhat salf-assessmentisgod oriented. Toachieve
thedesired goa will requiretheactiveinvolvement of thelearnersin the processand the
development of skills. Research findings have suggested that | earnerswho possessrelevant
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skillsin metacognitive self-assessment and are aware of these skillsaremore strategicin
pursuing learning and achieve better result intheir academic endeavour (Kuiper, 2002;
Rivers, 2001). Whenlearnersare exposed to the skillsof self-assessment of their progress,
they achieve more. AsBandura(1997) and Schunk (1996) have observed, positive self-
assessment encourages studentsto set higher goalsand commit more persona resources
to learning thetask. However, negative self-assessment ariseswhen learnersembrace
goa sthat conflictswith learning or select goasthat are unredlistic or adopt strategiesthat
areineffectiveor exert low effort. Rivers(2001) observesthat when skillsin metacognitive
drategiesareacquired, they become potentialy powerful stimulantsto higher achievement.

Literaturesreviewed indicatethat most of thestudiesthat investigated the efficacy
of self assessment are foreign to Nigerian culture and most of them werein English
comprehension, proseand reading. Thiscreated the need to design astudy to determine
theextent ingructionin metacognitive saf assessment strategy would enhancethe Chemistry
achievement of senior secondary school students. Self-assessment has been associated
withindividua learners perceived self-efficacy. L earnerswho are exposed to metacognitive
self-assessment skills have been suggested to persist more on difficult tasks, be more
confident about their ability and take greater responsibility for their learning tasks(Dal ey,
2002; Kuiper, 2002). Self-efficacy hasbeen described asaset of belief anindividual has
about his/her abilities or capabilitiesin specific performance domain (Bandura, 1994).
Individuals self-efficacy belief influences choice of task, theamount of effort expended
and level of persistencein the sel ected task. Thuslearnerswho possessarepertoire of
learning skillsaremorelikely to be efficient learnerswith high self-efficacy. Successful
learners seemto control and direct their thinking process, ask themsel ves questions and
try to organizetheir thought. They havelearnt how to go about their learning and possess
relevant cognitive strategiesthey can apply asnecessary. Onthecontrary, low self-efficacy
belief isassociated with conditions of |earned hel plessness, aseverely debilitating belief
that one hasno control over oneslearning (Pajaresand Miller, 1994).

In spite of efforts by educational researchersto improve school achievement
especially in Chemistry, less attention hasbeen paid to the affective component of the
learner such astheir perceived sdlf- efficacy. Thisstudy therefore sought to determinethe
extent the acquisition of metacognitive self assessment skillscould affect the Chemistry
self-efficacy of senior secondary school studentsin Rivers State. Studies on gender
differencesin Chemistry’ ssuccessachievement have continued to yield incong stent results
(Usmanand Memeh. 2007). Theresultsof somestudiesindicatethat maestudentsachieve
significantly better than girls(Kador, 2001; Usman and Ubah, 2007 whereas some other
studiesreveal no significant differencein the achievement of thetwo genders (L oota,
2001). Wherethese differencesexist between boysand girls, it hasusualy been attributed
to unequal exposure of malesand femal esto experiencesrelevant to Chemistry learning.
Thisisoccasioned by thetraditional cultural attitude towardsthe femal e gender which
redirictsthem from activitiescons dered masculine (Okeke, 1990). Thisdifferenceinculturd
atitudetowardsma esand fema esin accessto environmental stimulationshasbeen reported
toinfluencetheir self- efficacy infavour of the boys (Eze and Agboma, 2008). Thisstudy
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therefore sought to examinetheextent exposureto metacognitive self assessment strategy
interact with gender to affect senior secondary school students Chemistry self-efficacy
and achievement. Thefindingsof thisstudy will be beneficial to educatorsin designing
ingtructiond strategiesthat will helplay asolid foundation for Chemistry at the secondary
level of education. To guidethe study, thefollowing hypotheseswere formulated and
tested at 0.05 level of significance.

1 Thereisno significant differenceinthe mean Chemistry achievement scoresof
students exposed to metacognitive salf assessment strategy and those not exposed
asmeasured by their mean scoreson CAT

2. Thereisnosgnificant interaction effect of ingtructionin metacognitive s f assessment
strategy and gender on students achievement in Chemistry

3. Thereisno sgnificant differencein themean saif-efficacy scoresof sudentsexposed
to metacognitive self assessment strategy and those not exposed as measured by
their mean scoreson Self- efficacy scale (SES)

4. Thereisnosgnificant interaction effect of ingtructionin metacognitive s f assessment
strategy and gender on students Chemistry self-efficacy.

METHOD

Thedesign adopted for thisstudy was quasi-experimental . Specifically, the study wasa
pre-test and posttest non-equival ent control group designinvolving onetreatment and one
control group. Infact classeswere used for the study in order not to disrupt administrative
arrangement of the school. Thisbecame necessary asthe study |asted for eight weeks.
The population of the study comprised of al the Senior Secondary two (SS11) studentsin
Port Harcourt education zone. The participantsin this study comprised of 192 SS1i
students drawn from the study area. Thisis made up of 91 boys and 101 girls. Their
averageageis0.4 years. To composethe samplefor the study, the researcher adopted a
multi-stage sampling technique. First, two loca government areaswererandomly sampled
through atossof the coin. In each local government area, two secondary schoolswith at
least two streamsof SSI1 studentswererandomly selected.

The secondary schoolsin each of theloca government areaswerethenrandomly
assigned astreatment and control schools. In each school, oneintact classwasrandomly
sampled to participatein the study. Treatment wasimplemented only in the treatment
schoolswhere the students were instructed in the skillsfor using metacognitive self
assessment srategy in solving mathematica problems. Thiswasindependent of thenormdl
Chemistry classesby theregular classroom teachers. The studentsin the control group
hadtheir norma Chemidiry classeswiththe r regular classteacherswhowereonly requested
to encourage the studentsto be seriousin studying Chemistry for better achievement.
Threeresearchinstrumentswere devel oped for datacollection. They are;

1 Chemigtry Achievement Test (CAT)
2. Self-Assessment Scale (SAS)
3. Chemistry Self-efficacy Scae (CSS)
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Chemistry Achievement Test isateacher made achievement test constructed by a
panel of qualified and experienced teachers and under the supervision of two specidists
eachin Chemistry education, measurement and eval uation. Ten questionswere generated
based on the sel ected Chemistry contentsthat the studentsweretaught inthe second term
of 2008/09 session. Thetest wasnot amultiple choi cetype sincetheemphasiswasonthe
process of working out theanswer. Thetest itemswere generated based on thetest blue
print devel oped and face validated by the two speciaistsin Chemistry education and two
othersin measurement and val uation. Thiswasdoneto ensurethe content validity of the
achievement test. Thetest items generated were again given to the same specialiststo
ensurethelr suitability intermsof appropriatenessof language and clarity, and theleve of
the students. Each test item hasamaximum scoreof 5marks. The highest scoreobtainable
fromthetestis50.

The CAT wastrial tested on 18 SS 2 studentsin Obio/Akpor Local Government
Area. The scoreobtained from the test was used to determinethereliability of thetest.
Sincethetest wasnot dichotomously scored, theinternal consistency reliability estimate
was determined using Cronbach Alphamethod. Theobtained reliability estimateis0.92.
Aninter-rater reliability was determined using Kendall's co-efficient of concordance
procedure. Thiswasdone using the scores of threedifferent scorerswho used avalidated
marking schemeasaguide. Theobtained Kendall's co-efficient of concordance estimate
is0.94. Thisshowsahigh positive relationship among the scores given by the different
scorers. Sincethe same CAT wasused aspretest and posttest, thetest wasre-administered
after two weeksand atest retest analysiswas conducted to determinethe stability of CAT
over time. Pearson correl ation method was adopted and atest retest reliability estimate
of .93 wasobtained. The Self-Assessment Scale (SAS) instrument was designed to assess
theextent Sudents possessthe sal f-assessment skillsrel evant for Chemigtry problem solving.
Itisafive point likert rating scale which rangesfrom very high extent (VHE=5), High
extent (HE =4), Moderate extent (ME = 3), Low extent (LE=2) toNot at all (NAA =1).

The items of the scale were generated based on review of literature and the
researchers personal experiences. The scale hastwo parts. Part A relatesto the personal
dataof the subjectswhereas part B sought for information on the self-assessment skillsthe
students possessand apply inlearning Chemistry. Theinstrument required the subjectsto
self-report on the extent they usethe skillsin the process of solving Chemistry problem.
The SASwasfacevalidated by subjecting it to peer review. Two educationa psychologists
and one measurement expert reviewed theitemsto ensure appropriatenessand clarity. It
wasthereafter trial tested to further determineits appropriateness and suitability and to
test thereliability. The Cronbach Alphamethod was adopted to determinetheinternal
consgtency of theitems. Theinternal consistency reliability estimate of 0.86 was obtained.
In order to determinethe stability of SAS over timetheinstrument wasre-administered
after two weeks and the data.obtained were correl ated with the earlier datausing Pearson
product moment correl ation method. Thetest retest reliability estimate of 0.79 wasobtained.

Chemistry Sdf-Efficacy Scae(CSS) insrument wasdevel oped by theresearchers
and used in measuring the perceived Chemistry self-efficacy of the students. Itisafour
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point rating scal e with the responses option ranging from Strongly Agree (SA=4), Agree
(A=3), Disagree (D=2) to Strongly Disagree (SD=1). Negativeitems statementswere
reverse scored. Theinstrument hastwo parts. Part A sought for personal information of
therespondentswhereaspart B sought for information relating to the salf-efficacy belief of
therespondents on Chemistry learning and problem solving. Thisinstrument was peer
reviewed by presenting it to two educational psychol ogistsand onein measurement and
evauation. It wastria tested and the dataobtained used intesting theinternal consistency
reliability estimate. Thiswasdone using Cronhach Alphaprocedureand thereliability
estimate obtained is0.84. Theinstrument was also tested for stability asit was used for
pretest and posttest. The data obtained through are-administration of theinstrument after
two weekswere correl ated with the dataobtained earlier using Pearson Product Moment
Correlation method and the stability estimate of 0.82 obtained.

Beforethe commencement of trestment, the SAS, CSSand CAT wereadministered
inthisorder after alesson periodinterval. Thesewereadministered by theregular classroom
teachersin both the treatment and control schools. In thetreatment schools, one of the
researchers who had good background in secondary Chemistry posed as a guidance
counselor and implemented thetreatment using avalidated self-assessment instructional
programme (SAIP). Thetrestment wasindependent of thenorma Chemistry classesthough
illustrationswere drawn from Chemistry content that were not part of the schemeof work
for the second term of 2010/2011 session. Theresearchers made use of availablefree
periodson thetimetablefor instructionin the self-assessment Strategy. Thetreatment was
designedtolast for eight weekswith one session per week. Each session lasted for 35
minutes. Thosein the control group had their normal Chemistry classes; however, their
teacherswererequested to encourage them to beworking hard in Chemistry. The SAIP
emphasized skillsthat will enablethe studentsto set |earning goal sand to assessevery step
they take asthey work towardsthegoal . Using SAIP, theinstructor guided those students
to use the metacognitive self-assessment strategy as they work through a Chemistry
problem. Theinstructor model sthe process and engagesthe studentsinthe practice of the
skills. Elaborative feedbackswere given and theinstructor evaluated every stageinthe
process. At the end of the treatment, the classteachersadministered the SAS, the CSS
and the CAT to the studentsin both treatment and control group to obtainthe post trestment
data. Thiswasdonetwo weeksafter treatment.

Thedatagenerated were collated, organized and anadlyzed using mean and standard
deviationinorder to answer theresearch questionsand atwo way anaysisof covariance
for testing the hypotheses. The homogeneity of regression assumption that underliesthe
useof ANCOVA wastested for inthisstudy. It wasassumed inthisstudy that thedifference
between the popul ation regression coefficient of the treatment and control group isnot
sgnificant (P<.05). Thiswasconfirmed astheobserved f vauefor the population regresson
coefficient for the treatment and control groupsare 1.94 and 1.65 for MAT and SAS
respectively. Theseweresignificant at .18 and .27 respectively and therefore not significant
at .05levels, In order to determinethe extent of students metacognitive self assessment
acquistion and salf-efficacy beforeand after treatment, thefollowing decisionruleswere
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applied. Mean rating between theranges of 0.50-1.49, 1.50-2.49, 2.50-3.49, 3.5-4.49
and 4.50-5.00 wereinterpreted asnot at al, low extent, moderate extent, high extent and
very high extent respectively. Also, mean rating within theranges of 20- 29.9, 30-49.9,
50-69.9 70-80 wereinterpreted asstrongly disagree, disagree, agree and strongly agree
respectively. Theresultsof thestudy are presented on tables.

RESULTSAND DISCUSSION

Results on table 1 show the pretest posttest mean ratings on the extent of
metacognitive self assessment skillsacquigtion of the secondary sudentsin thetreatment
and control groups. The studentsin thetreatment group had pretest mean rating of 1.46
withastandard deviation of .48 and aposttest meanrating of 4.42 withastandard deviation
of .85. Theposttest mean rating indicatethat the extent of acquisition of theskillswashigh.
Thisisaso shown by the pretest posttest mean gain of 2.96. Studentsin the control group
had a pretest mean rating of 1.07 with astandard deviation of .68 and aposttest mean
rating of 1.38 with astandard deviation of .78. The pretest posttest mean gain was0.31.
Thesedatashow that the extent of acquisition of metacognitive self assessment skillswas
low for thecontrol group. Thelow standard deviationsfor thetreatment group and control
group show that their ratings clustered closdaly around the mean.

Dataontable 2 indicate that the studentsin the treatment groups had a pretest
mean score of 14.96 with astandard deviation of 2.80 and posttest mean score of 43.43
with astandard deviation of 3.48. Their pretest posttest mean gain scoreis28.57. The
studentsin the control group had apretest mean score of 15.60 with astandard deviation
of 3.58 and aposttest mean score of 24.22 with standard deviation of 3.10. Thelr pretest
posttest mean gain scoreis8.62. Theseresultsindicatethat the studentsin thetreatment
group benefited from the sl f assessment skillsinstruction as can be observed from their
higher posttest achievement scoresinthe Chemistry achievement test.

Resultsontable 3indicate the posttest Chemistry mean scoresof maeandfemae
students. Malesin thetreatment group had aposttest mean score of 43.44 with amean
gain score of 3.94, whereasthefemal esin the group had a posttest mean score of 43.42
withamean gain scoreof 3.10. Themaesin the control group had aposttest mean score
of 24.98 with amean gain score of 3.52 whereasthefemal esin the group had amean of
23.45withamean gain scoreof 2.38. Theresultsshow that both malesand femalesinthe
treatment group outperformed the malesand femaesin the control group inthe Chemistry
achievement test.

Resultson table4 show that the studentsin thetreatment group had pretest mean
self- efficacy score of 52.01 with astandard deviation of 11.05 and posttest mean self-
efficacy scoreof 76.89 with astandard deviation of 12.96. For thosein the control group,
they had apretest mean self-efficacy score of 48.38 with standard deviation of 3.78 and
aposttest mean score of 47.81 with standard deviation of 4.02. Thestudentsinthetreatment
group had a pretest and posttest mean gain score of 24.88 indicating enhanced self-
efficacy probably dueto thetreatment received whereasthosein the control group had
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pretest- posttest mean loss of -.57 suggesting adight deterioration in their self-efficacy.
Resultsontable 5 show the posttest self- efficacy mean ratingsof malesandfemaesinthe
treatment and control groups. Malesin the trestment group had the posttest mean ratings
of 77.33 with amean gain score of 13.17 whereas males in the control group had a
posttest mean of 47.06 with amean gain score of 3.50. Femalesin the treatment group
had a posttest mean of 76.56 with amean gain score of 12.91 whereasthefemalesinthe
control group had aposttest mean of 48.58 with amean gain score of 4.40. Theseresults
imply that both malesand fema esin thetreatment group experienced high self- efficacy at
posttest stage whereas both malesand femalesin the control group experienced lower
self-efficacy at the posttest stage.

Dataontable6indicatethat treetment asmain factor hasasignificant effect onthe
students' Chemistry achievement. Thisis shown by the obtained f-value of 1621.857
whichissignificant at .000 and also significant at 0.05 levels. The null hypothesisof no
significant differencein the mean achievement scores of the studentsin thetreatment and
control group isthereforergjected. In other words, thereissignificant differenceinthe
mean scores of the studentsin thetwo experimental groupsasaresult of ingtructionin salf
assessment skills. Thetable also indicatesthat theinteraction effect of instructionin
metacognitive salf assessment skillsarenot significant. Thisisshown by caculated f-vaue
of 1.939whichissignificant at .165 level sand thereforenot significant at 0.05levels. The
null hypothesisof no significant interaction effect of ingtructionin salf assessment skillsand
gender on students Chemistry achievement istherefore upheld. Thissuggeststhat the
effect of treatment on the students achievement did not depend significantly onthegender
of thestudents.

Resultsontable 7 reved that trestment asmain factor produced asignificant effect
onthe students Chemistry self-efficacy. Thisisindicated by the cal cul ated f-val ue of
902.238 whichissignificant at .000 and also significant at 0.05 levels. Thisimpliesthat
indructionin self assessment skillssignificantly enhanced the Chemidiry salf-efficacy of the
students. Consequently, the null hypothesisof no significant differencein the Chemistry
s f-efficacy of thosein thetreatment and control groupisrejected. An dternate hypothesis
of asignificant differencein the Chemistry self-efficacy of thetwo groupsistherefore,
accepted. Table 7 further showed that thereisno significant interaction effect of treatment
and gender onthe students Chemistry self-efficacy. Thisisbecausethe calculated f-value
of 1.419whichissgnificant at .235levesisnot significant a 0.05levels. Thenull hypothesis
of no sgnificant interaction effect of treatment and gender on the students Chemistry self-
efficacy isthereforeacoepted. Thissuggeststhat theeffect of thetreatment did not significantly
depend on the gender of the students.

Theresultsof thisstudy have shownthat ingtructionin metacognitive self assessment
srategy enhanced the achievementsof the studentsin Chemistry. Dataontable 6 indicate
that the students exposed to instruction in self assessment skills performed significantly
better inthe Chemistry achievement test than thosein the control group. Thenon significant
effect of theinteraction of theinstruction in self assessment strategy and gender further
shows that acquisition of the skillsin self assessment skills accounted for the better
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achievement of thosein thetreatment group. Thefindingsof thisstudy support thefindings
of related earlier studies by Kuiper (2002), Schunk (1991) and Rivers (2001). Their
findingssuggest that good |earnersengagein the process of assessing the quality of their
work based on evidenceand set criteria. They get involved in active self- appraisalsand
management of their thoughts. Asthey monitor their own learning, they learnto check their
own responses and become aware of errorsor answersthat do not fit. Acquisition of the
self assessment skills could have permitted the studentsto gain control of their learning
activitiesand weretherefore ableto | earn the processesin Chemistry problem solving.
Resultson table 6 a so show that gender isnot asignificant factor inthestudents Chemistry
achievement. Thisfinding contradictssomeearlier studies.

For instance, Eze and Agboma (2008), Usman and Uba (2007) who observed a
sgnificant differencein Chemistry achievement based on gender. However, thefindingsof
the study by Nbina and Obomanu (2011) support thenon significant differencein Chemistry
achievement reported in thisstudy. The acquisition of self assessment strategy by both
malesand fema esin thetreatment group could have removed gender rel ated disadvantage
inChemidiry learning. Theseskillsin self assessment encourage sell-regulated learning and
could havemotivated both gender to actively participatein the Chemistry learning process.
Thefindingsof thestudy showed that theinteraction effect of instructionin self assessment
skillsand gender on students mean achievement scoresin Chemistry wasnot significant.
Thefindingssupported theresultsof asimilar study by Eze (2003). In the study, Ezefound
no significant interaction effect between instruction in el aborativeinterrogation strategy
and gender. Inthisstudy, thefindingsindicate that both gender benefited almost equally
fromthe self assessment instruction. Thisimpliesthat the contribution of gender to the
effect of treatment on the dependent measureswas not significant.

Further findings show that instructionin metacognitive salf assessment strategy has
asgnificant effect on the Chemistry self-efficacy of the secondary school studentsinvolved
inthestudy. The studentsin thetrestment group who recelved ingtruction in salf assessment
dtrategy had asignificantly higher Chemistry sdlf-efficacy than thosein the control group.
Thefindingsof thisstudy may beexplainedinlinewith the study of Zimmernam (1990,
2000), Pajeresand Miller (1994) who observed that |earning skillsacquisition enhances
self-regulated learning behaviour whichin turn ensuresmotivation and confidenceasa
learner engagesin learning tasks. The confidenceto approach learning in anindependent
manner which promotesthe belief in one'sability to executeagiven task may invariably
lead to enhanced salf-efficacy. It hasbeen noted that | earnerswho possess arepertoire of
effectivelearning skillsare morelikely to be efficient learnerswho devel op high self-
efficacy. Theinstruction in self assessment could have been thereason for the higher self-
efficacy demonstrated by thosein thetreatment condition. Also, thefindingsreveal that
gender had no significant influence onthe Chemistry self-efficacy of the secondary school
students. The non significant difference on the Chemistry self-efficacy of themalesand
females especially in the treatment group would be attributed to the effectiveness of
ingructionin salf assessment strategy which possibly equipped themwithrelevant learning
skillsthat makes|earning of Chemistry gppedling. Whentherdevant skillsweremastered,
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itispossiblethat the male and femal e students saw Chemistry asasubject that can be
learnt through systematic and sustained effort. Theinteraction effect of instructionin self
assessment and gender on the Chemistry self-efficacy of the studentswas not significant.
Thissupported theresults of asimilar study by Eze (2003) which found no significant
interaction effect between learning strategy instruction and gender on perceived salf-efficacy.
Thefindingsof thisstudy showed that both mal esand femal esbenefited from the strategy
instruction. Inthisstudy asevident on table 7, the contribution of thetwo gendersonthe
effect of the self assessment instruction on the students Chemistry self efficacy wasnot
sgnificant.
CONCLUSION AND RECOMMENDATIONS

Theresultsof thisstudy show that instruction in metacognitive self assessment strategy
significantly improved the secondary school students achievement in Chemistry and
sgnificantly enhanced their slf-€fficacy. Thissuggeststhe need for teechersto equip senior
secondary school studentswith relevant self assessment skillseffectivefor Chemistry
learning. Such skillswhich have been observed to enhance confidencein task execution
also improvetheir self-efficacy and keep them focused and concentrated on agiven
mathemeatical task. Theresult of thestudy further indicated that the differenceinthemean
achievement in Chemistry scores and the mean achievement in self-efficacy Chemistry
scoresof maleand femal e students exposed to the self assessment skillsinstructionwere
not significant. Theseindicate that both male and femal e students benefited from the self
assessment instruction and as such both gender can explorethe skillsin self assessment to
enhancether Chemistry achievement and sdlf-efficacy. Classsroomteachersshould therefore
be equi pped with self assessment strategy so that in theteaching learning process, they
would be ableto transfer these skillsto the studentswho need them to pursuetheir own
learning purposefully and independently. Thiswill help the studentswho aredeficientin
someareasof Chemistry to acquirethe necessary skillsneeded for efficient and effective
learning of the subject.

Table 1. Mean Pretest and Posttest scores of treatment and control groups on SAS

Groups Pretest Posttest Mean gain score
Treatment Mean 1.46 4.42 2.96

N 97 97

Std. Deviation 48 .85
Control Mean 1.07 1.38 0.31

N 97

Std. Deviation .68 .78
Table 2: Pretest, Posttest means Chemistry scores of treatment and control groups
Groups Pretest Posttest Mean gain score
Treatment Mean 14.96 43.43 28.57

N 97 97

Std. Deviation  2.80 3.48
Control Mean 15.60 24.22 8.62

N 95 95

Std. Deviation  3.58 3.10
Total Mean 15.14 33.93 17.79

N 192 192

Std. Deviation  3.18 8.46
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Table 3: Posttest means and standard deviations of students on MAT (Treatment x Gender Levels)

Groups Gender Pretest Posttest Mean gain score
Treatment Male 3 4344 3A
Femde A 4342 310
Control Male 48 2498 352
Femde 47 2345 238
Table4: Pretest Posttest means scoresand standard deviations of studentson CSS
Groups Pretest Posttest M ean gain score
Treatment Mean 5201 76.89 2488
N 97 97
Std. Deviation 1105 1296
Control Mean 48.38 4781 -57
N % %
Std. Deviation 378 402
Total Mean 5022 6251 1229
N 19 192
Std. Deviation 847 17.46
Table5: Posttest mean scores of maleand femaestudentsin M SS (Treatment x Gender)
Groups Gender Pretest Posttest Mean gain score
Treatment Mae 3 7733 1317
Femde A 76.56 29
Control Mae 48 47.06 350
Femde 47 4853 440
Table6: Anaysisof Covariance (ANCOVA) on students posttest achievement scoreson
CAT (treatment and gender)
Source Typelll sum of squares  Df Mean square F Sg
Correct Model 17779.578a 4 4444894 415722 .000
Intercept 8100.797 1 8100.797 756.493 .000
Pretest 9.003 1 9.003 842 360
Experimental 17340.873 1 17340.873 1621.857 .000*
Gender 24797 1 24797 2319 J29**
Experimental x Gender 20.7313.043 1 20731 1939 .165%*
Error 1999401 187 10.692
Total 240780.000 192
Corrected Total 9778979 191

*Significant at 0.05 levels** Not Significant at 0.005 level of significant.
Table7: Analysis Covariance (ANCOVA) on students posttest Chemistry self-efficacy (Treatment x Gender)

Source Type Il sum of squares Df Mean square F Sg
Correct Model 48605.19%6a 4 12151.299 23529 .000
Intercept 51705.328 1 51705.328 1002.328

000

Pretest 7932279 1 7932.279 153733 .000
Experimental 46553556 1 46553556 902.238 .000*
Gender 27.208 1 27.208 527 A469**
Experimental x Gender 73201 1 73201 1419 235%*
Error 9648.799 187 51.598

Total 710250.000 192

Corrected Total 58253.995 191
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