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Abstract

Thestudy investigatedthe relevanceoflearned-centerededucationtothe educational

developmentofEnuguState. Thestudyusedmeanandstandarddeviationtoanswertwo

researchquestions. Twohypotheseswere testedusingt-teststatisticsatthe 0.05 level of
significance. The designofthestudyis descriptive. Withapopulationof665students,it
consists of250respondents:one hundredfifteenmalesandonehundredand thirty-five
females.Theinstrumentfordatacollectionstructuredby the researchersisknownasthe

learner-centerededucationdevelopment(LCED).Cronbach'salphaformulawas usedto

determinethereliabilityofthe instrument, whichhasanindexof0.95 forLCED. The

resultsshowedthattherewasnosignificantdifferenceinthe meanscoreofmaleand

femalestudentsonlearner-centerededucationthat contributestothedevelopment of
EnuguState.There is nosignificant differenceinthemeanscoreofurbanandrural
studentsonlearner-centerededucationthatempowerslearnerstotakeownershipofwhat
theyhavelearned.Inaccordancewith thefindings of thestudy,schooladministrators
shouldsupportlearner-centeredmanagement andendeavourtoprovidetraining and

skillstoteacherstoenablethestudentsandteacherstohave higheroutcomesandsuccess.
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Introduction

Educationequips studentsinadvancefor thechallengesoflife.Educationpreservesand
refinescollectivevalueanchoredintheculture of society.(Bolariwa,2014)Education

providesskills,knowledge,andhabitsthatarepassedonfrom generationtogeneration,
therebybecomingacollectivebenefitofsocietyandeffective citizenship.Education
empowers students,society, and individualstobecomeall-roundthinkersby givingthem
ability,attitudes,andskills;by thatmeans,strengtheningtheirproblem-solvingcapability.
Foralearnertoachievethis,theyshouldbetaughtinamannerthatenablesthemto engage

intheprocess.Mba(2014)statesthat formeaningfuldevelopment of anycountry,
educationisthe bedrock.Therole of educationis importantinthe developmentofthe
humanresources of a country.Nocountrycan developbeyonditscitizenrylevelof
educationwhoformthecountry's human.The Nigeriangovernmentstartededucational

programssoastoeradicateilliteracy,whichimpedessustainabledevelopment.Education
promotesdevelopmentsuchaspolitical,economic,cultural,andsocialemancipationofa
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nation.Educationhasthreestages:primary,secondary,andtertiary.Tertiaryeducationis
important as it acceleratessocialchange,economicsustainability, and human

development. InNigeria,tertiaryeducation provides manpowerfor all humanneeds

(Ekundayo&Ajayi(2009).
Theprocessofteachingandlearningisavitalactivity forteachersandstudentsin

theschool.Itenableslearnerstoundergobehavioral changesandmentaldevelopment.
Teaching and learningactivities are conveyed by teachers and students;here,teachers
displayavitalroleincarryingouttheprocess,therebymakingthestudentsactive learners

(Ronald &David,2001).Therearetwobroadways of teachingatvariouseducational
levels:thestudent-centeredandteacher-centeredmethod.Toparticipateinlearning,

alearnersshouldbegivenachancetoparticipateactivelyinthe learningbyofferingthem
avenues to becomeactivelearners, equippedfortheirfuturecareers,collegework, and

undertakingsinlife.Theclassroomservesas a placefortheacademicgrowthofstudents.
Asaresult,teachersperform an importantroleinthe teachingandlearning of students.

They arefacilitatorsinthe deliveryofcurriculum,theprocess,and instructions.They
equip,guide,andpreparethestudentswithskillsandknowledgetofacethechallengesand
realities oftheworld. Thedepartmentalprograminfacultyshouldintegrateandsustain
learner-centeredteachingforteacherstobeupdatedoncurrenttechniquesandstrategies of

learner-centeredteaching.Thiswillenablestudentsto beengagedinmeaningfulactivities
throughwhichtheyformattitudes,skills,and.knowledge.

AccordingtoOtukil-Mongwaketse(2018), wheneducationis teacher-centered, the

teachercontrolstheclassroomand activities, which enablesstudentstoaskquestions,
expressthemselves, and directtheir ownlearning. Whenteachersdominatetheteaching
and learningprocess,thestudents losetheopportunityto becomemore advancedas

comparedto whenthey are constructingtheirownskillsandknowledge.
Learning-centerededucation,notedas student-centeredlearning,comprisesteaching
methodsthatchange fromteacherinstructionto students constructingtheirownskillsand

knowledge(Jones,2007).
In thewords of Hannafin(2010), theobjective oflearning-centerededucationisto

changelearner'sautonomyand independencebyhandingovertheobligationoflearningto
students byimpartingknowledge andskills required tomeasure up performance.
Learning-centerededucationplacesstudent'sinterestsfirst andrecognizesthemascentral
tothelearningexperience.Inlearner-centeredlearning,studentsdecideon what tolearn,
how tolearn, and the assessment.Learning-centerededucation provides a chancefor
students tocollaboratewith oneanother,answertheirpeers'squestions,andshowthe
resultsoftheirwork.Hannafin(2010)statesthatlearning-centerededucationdiffersfrom

traditionaleducation;hereteachersparticipateactivelyintheirroleswhilestudents
part-takepassivelyintheclass.Inteacher-centeredlearning,teachersdecidewhatthe
studentswilllearn,howthestudentswill learn, andthemodeofassessment.Accordingto
Johnson(2013),studentcenteredlearningmay bereferredtoasaneducationmindsetof

method of instructionthattakes cognizanceofindividualdifferences inlearners.
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Student-centered learningstresseseach student'sability,learning style, and interest,

havingthe teacheras a facilitatoroflearningforeverystudentinsteadoftheclassasa
whole. Karamustafaoglu (2009)emphasizeslearner-centeredstrategiesof teaching
wherebystudents becomeactive participantsin the learningprocessandengage in

activitieslikediscussion,writing,problem solving,andreadingthatpromotesynthesis,
analysis,andevaluationofclasscontent.Simulation, problem-based learning,cooperative
learning, andtheuseofcasemethodsaresome ofthestrategiesthatpromotelearning.
When the studentsareactivelyengaged, itbrings additionalenergytoaclassroom,
motivatesdeeperthinkingofthe course content,andhelpstheinstructor pinpoint the

problem area.Student-centered methodsenablethestudentstodevelopthinkingskills,
suchasevaluation,and give theteacherfeedbacktoidentifywhichlearnersunderstand
andwhoneedshelp.

StatementoftheProblem

Learner-centerededucationenablesthelearners(students) totakechargeof what they
learnbyfocusing on how the newknowledgeaddsvalue and solvesproblems.Insteadof
imbibinginformationintothechild'smind,thefacilitatorpresentsanissueandguidesthe
students intheclassastheydiscoversolutionstotheprobleminsteadofwaitingforthe
teacher'sanswer.Currently,classwork needscollaborators willing totackleandsolve the

problem, thusdevelopingskillsofexploringproblemandtakingdecisions to trash the

problem. Learner-centered educationisan improvementovertheteacher-centered
educationalsystem;itisaself-directed,project-basedlearningapproach.

The researcheridentifiedchallengesinteachers-centeredamongotherthingswere
lackof confidenceandinterest,classsize,lack of teachers andstudents interest,and
studentslacktheskillofexpressingtheirideas.Itisasaresultoftheseproblemsidentifieda

in thestudy thatresearchersseektoexaminetherelevanceoflearner-centered education.

PurposeoftheStudy:
The mainpurpose ofthe study istoinvestigatetherelevanceoflearner-centerededucation
ineducationaldevelopment.Specificallythestudyintendsto:

(1)determine the contribution oflearner-centered educationtothedevelopmentof
Enugu.

(2)identifytheextent of learner-centerededucationandempower learners totake

ownership.

ResearchQuestions
Thefollowingresearchquestionsguide thestudy:

(1)Towhatextentdoeslearnerscenterededucationcontributetothedevelopmentof
Enugu state?

(2)Towhatextent doeslearner-centerededucationempowerlearners totake

ownershipofwhattheyhavelearnt?
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Hypotheses
Thefollowingtwohypothesesguidethestudy at .05levelofsignificant
HO:Thereis nosignificantdifference in meanratingmaleand femalelearnerscentered

educationcontributeto thedevelopment ofEnugustate.

HO2:Thereisno significant differenceinmeanratingurbanand rurallearner -centered

educationempowerlearnerstotakeownershipofwhattheyhavelearnt

Method

Design:descriptivesurveydesign; thisdesigninvolvescollectingdata fromasampleof
thepopulationthrough theirresponsetoaquestion(Ali,2006).Thedesignisappropriate
becauseit identifies,determines,ordescribessituationsor eventsas they are(Ali,
2006).TheareaofstudyistheEnuguState,preciselyEnuguNortheducationalzone The

choiceofarea is basedontheresearcher'sfamiliaritywiththelocation,whichwillgrant
themtheopportunitytosuperviseandmonitorthewholearea. Thepopulationofthestudy
issixhundredandsixty-five(665)studentsofapublicsecondaryschoolin EnuguNorth

localgovernment area.Thereasonforthepopulationistoknowtherelevance of

learner-centerededucation in theeducational developmentofEnuguState.Thesample
sizeistwohundredandfiftystudents(250).Thesampleproportionofthepopulationwas
calculatedusingKumar'smanualofsampling.Thedatacollectionwasanalyzedusingthe
meanandstandarddeviation.Theresearchusedresponsessuchas verylarge extent, Large

extentVerysmall extentand.Smallextent.Instrumentsweredevelopedby theresearcher
fromthedatacollectedinthisstudy.The instrument is learner-centered education

development(LED).Theinstrumentwasvalidated by threeexperts,one from

measurementandevaluationandtheothersfromscienceeducation,all fromtheUniversity
ofNigeria,Nsukka.Cronbach'salphainternalconsistencymethodwasused todetermine

thereliabilityoftheinstrument.An internalconsistencyreliabilityof0.95 wasestablished

fortheinstrument.Research questionswere answered using themean and standard

deviation,with meanof2.50asthebenchmarkforthedecisionrule.Anyitem witha

mean scoreequaltoorabovethecriterion meanof2.50isconsideredtobeaccepted.Any
item thatscoresbelowthiscriterion is not accepted. Hypothesesweretestedusingthe
t-testat 05levelofsignificance.

Results

ResearchQuestion 1: To whatextentdoeslearnerscenterededucationcontributeto the

developmentofEnugustate?
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Table1:LearnerscenterededucationcontributetothedevelopmentofEnugu state

S/NContributionOfLearnerCenteredEducationTo

TheDevelopmentOfEnugu SD REM

1 Developlearner'sabilityobtaininformation3.12 1.14 LE

throughresearch
2 Enablestudents to gain higherlevelofthinking3.19 0.90 LE

skill

3 Helplearnertobeproductive 3.32 0.85 LE

4 Helptobuildlearner'scharacter 3.21 0.97 LE

5 Developlearner'sconfidence 3.24 0.85 LE

6 Buildlearner's habitwith regardof time3.33 0.86 LE

management
GrandMean 3.24

Table - aboverepresentsthecontribution of learner-centerededucation to the

developmentofEnugu. Thetabledisclosesthatmeanscores range from3.12to3.33.Build

learner'shabitswithregardto timemanagementrankedhighestwithameanof3.33anda
standarddeviationof0.86.Evidenceonthetableaboveshowsthatalltheresponsesranked
positivesincetheyfallabovetheminimum level of2.50andtheoverallmeanscore iS

3.24.Thisindicatesthatlearner-centerededucationcontributes to the development of

EnuguState.

HO1:Thereisnosignificantdifferenceinmeanratingbetweenmaleandfemalelearners.
Learner-centerededucationcontributestothedevelopmentofEnuguState.

Table2t-testanalysisof there is nosignificantdifferencein meanratingmaleandfemale
learnerscenterededucationcontributeto thedevelopmentofEnugustate

Table2:Summaryoft-testanalysison themeanratingscoresofmaleand female

studentson:learner-centerededucationcontributestothedevelopmentofEnugustate

Variables N SD Df tcal Sig. Dec

Male 15 3.24 .894

248 .348 287 NS

Female 135 3.20 .844

Key:N=sample size, mean,S=StandardDeviation,df=DegreeofFreedom,Dec=Decision,NS=Not

Significant
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Datain table 2 showedthatanindependent-samplet-test was conducted to testthe mean

rating of maleandfemalestudentsonlearner-centered educationcontributetothe

developmentofEnugustate.Themeanandstandarddeviationasshowninthetableare
male(=3.24,SD=.894)andfemale(=3.20,SD=.844).From theresultofthet-test,itwas

foundthatthecalculatedvalue(0.348)islessthanthetabulatedvalue(1.660).Therefore,
wefail to rejectthenullhypothesis thatthereisnosignificant differenceinthemeanscore
of maleand femalestudents onlearner-centerededucationthatcontributestothe

developmentofEnuguState.

ResearchQuestion2: To what extentdoeslearner-centerededucationempower learners

(students)totakeownershipofwhattheyhavelearned?

Table3:Learner-centerededucationempowerslearnerstotakeownershipof what they
havelearned

learner -centerededucationempower learners to take

S/N ownershipofwhattheyhavelearnt SD REM

Learnersare engagedactively 3.12 I.i4 LE
2 Learners bear responsiblefortheirownlearning 3.21 0.97 LE

3 Learnersstudyhowtolearn 3.32 0.85 LE

4 Learnersformhabits for lifelonglearning 3.33 0.86 LE

5 Studentretainunderstandingandknowledge. 3.32 0.85 LE
6 Learneracquiresocialskills byworkingwithothers. 3.16 0.92 LE

Grand Mean 3.24

TheTable above representslearner-centerededucationthat empowers learners(students)
to takeownershipof whattheyhave learned.The Tabledisclosesthatthemeanscore
ranges from3.12to3.33.Learnersform habitsforlifelonglearningrankedhighestwitha
mean scoreof3.33 withastandarddeviationof0.86. Evidenceonthetableaboveshows

thatalltheresponsesrankedpositivesincetheyfallabove theminimumlevelof2.50and
theoverallmeanscoreis3.24. Thisindicatesthat learner-centerededucationempowers
learners(students) to takeownershipofwhattheyhavelearned.

HO2There isno significant differenceinthemeanratingbetweenurbanandrural
learner-centered education.Learners-centerededucation empowerslearners to take

ownershipofwhattheyhavelearned.
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Table4:Summary of t-test analysisonthemeanrating scores ofurban and rural

studentson learner-centerededucationempowers learnerstotakeownershipofwhatthey
have learned.

Variables N SD Df tcal Sig. Dec

Urban 150 3.21 887

245 -1.257 .155 NS

Rural 100 3.35 .754
Key:N=samplesize =mean,S=StandardDeviatic df=DegreeofFreedom,Dec=Decision,NS=NotSignificant

Data in table4showedthatan independent-sample-testwasconducted totestthe mean

rating of maleandfemalestudentson learner-centerededucationthatempowers learners

totakeownershipofwhattheyhavelearned.Themeanand standarddeviationasshown in

thetablearemale(=3.21,SD=.887)andfemale(=3.35,SD=.754).Fromtheresultofthe
t-test, it wasfoundthatthe calculated value (-1.257)islessthanthetabulatedvalue
(1.660).Therefore, we failtorejectthenullhypothesisthat there isno significant
differenceinthemeanscoreofurbanandrural students onlearner-centerededucationthat

empowers learnerstotakeownershipofwhat they havelearned.

DiscussionoftheFindings
Educationis importantinthe developmentof any country. Teaching and learning
empowerthelearnerto comprehendtheworld helivesinand becurious aboutit.It is

necessary to layemphasison different teachingmethodsthatenablethelearnersto
improveon academicsaswellassolve theirproblems. Learner-centerededucation,toa
largeextent,hasmadeacontribution tothedevelopmentof education in Enugu
State. There isnosignificantdifferencein the meanscoreofmaleandfemalestudentson
learner-centerededucationcontributingtothedevelopmentofEnuguState;thisindicated
thatlearner-centerededucationbuilds up desire forlearner'slifelonglearning,retains,
maintainsknowledge,andacquiresactivelysocialskillswhileworkingwithotherpeople.
Learning-centerededucationenablesthelearnerto be independentandautonomous in

handling hisresponsibility in learning.Thisis inaccordance with Hannafin(2010),who
saidthatlearning-centerededucationdevelopslearner'sindependence and autonomy by
handing overresponsibilityforlearning tostudentsbyimpartingknowledgeandskills
requiredtomeasureup performance.Thereisnosignificantdifferenceinthe meanscore

ofurbanandruralstudents on learner-centerededucation empowerlearnerstotake
ownershipofwhat they havelearnt.Learnercenterededucationempower(students) to
takeownershipofwhattheyhaveleantthisindicate,studentsconstructmeaningfully their
own skillsandknowledge.Thisenablesstudentstobe engagedinmeaningfulactivities
throughwhich theydeveloptheirattitudes, knowledgeand skill.Thisis alignedwith
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Jones's(2007)statethatstudent-centeredlearningincludesteachingmethodsthat shift

fromteacherinstructiontostudentsconstructingtheirownskillsandknowledge. Thisis

aligned withJones's(2007)state thatstudent-centeredlearningincludesteachingmethods
thatshiftfrom teacherinstruction tostudentsconstructing theirownskillsandknowledge.
Inlearner-centeredlearning,studentsare motivatedandencouragedto reflectonlearning
materialsandpartakein collaborationatthe appropriatetime.Learnersareinstructed

individually.Moreover,whileworkingwithothers,theygainskill, formadesireforalong
life, andthelearnertakeschargeoftheir ownunderstanding.

Conclusion:

Theway teachers handlestudentscreatesimpartsonstudents to support the

learning process.Teachers'strategiesandapproachesinfluence thestudents' learning
strategiesandskills;hence,teachersareencouraged to bemore learner-centered intheir

teaching. When teachersteachingmethodsaremorelearner-centeredintheclass,the
learningstrategiesand skillsincreasegreatlybecauseteachersprovide more methods to

enhancethelearningstrategiesandskillsofthestudents.Learner-centered Isanapproach
forstudentstodeveloptheirlearningbydoing?Itis essentialthatlearnersareinvolvedand
engaged intheirlearningprocess;thiswillenablethemtoadaptlearningstrategiesand
skills andbecomeresponsiblelearners.

Recommendations:

Thefollowingrecommendationsweremadebasedonthe findings.
There 1S a need for schooladministratorstosupportlearner-centeredmanagement

and endeavor toprovidetrainingandskillstoteachers;thisenablesthestudentsand
teacherstohavehigheroutcomesandsuccess. Further, classroomshavestudentsof

differentlearning stylesandneeds;hence,teachers should use individualized

student-centeredclassroommanagementtechniquesto ensureall studentsaresuccessful.

Inthe implementationoflearning-centerededucation,there isaneed toaddress the

issueofdilemmas;theseincludeclasssize,curriculum design,shortageofteachers,and
shortageofinstructionalresourcesandfacilities.
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Abstract

This studyinvestigated the awarenessandutilizationofimprovisationstrategy in

teachingand learningofchemistryinsecondaryschoolsinEnuguEducationZone of
EnuguState.Tworesearch questionsandfournullhypothesesguidedthestudy. The

researcher adoptedcensussurveyresearchdesignforthe study.Thetotalpopulation of
114chemistryteachersin EnuguEducationZoneparticipatedinthe study. The

researcherdevelopedaself-structuredinstrumentcalled"AwarenessandUtilizationof
ImprovisationStrategyScale(AUISS). The instrumenthastwo sections,Aand B.

SectionAis ontherespondentsbio-datawhile sectionBhas 2parts with30items. The

instrumentwasa4pointscaleof4 very greatextent,greatextent,littleextent and very
littleextent.Theinstrumentwasvalidatedbythreeresearchexperts.Theresearcherused
CronbachAlphareliabilityestimatetoanalyzethedatacollectedandacoefficientof.68,
and.75, were obtained forclusters land2, respectively.Theoverallreliabilityindex
stoodat 86. MeanandStandardDeviation wereused to answertheresearchquestions
whilet-testwasusedtotestthefour nullhypotheses thatguidedthestudyat0.5levelof
significance.The resultofthisstudyindicatedthatchemistryteachersinEnugu
EducationZoneofEnuguState areto agreatextentawareofimprovisationstrategyin
teachingandlearningof chemistryin EnuguEducationZoneofEnuguState,however
theresult indicatedthatto agreatextentchemistryteachersinEnuguEducationZoneof
EnuguState utilizedimprovisationstrategyinteachingand learningofchemistryin
Enugu EducationZoneofEnuguState.Gender of thechemistryteachers'wasnotfound
tohaveaffected the chemistryteachers'extentof awareness and utilizationof
improvisationstrategy in teaching and learningofchemistry insecondaryschoolsin
EnuguEducationZone.Whereas,locationofthechemistryteacherswas foundtohave
affected thechemistryteachers'extentofawarenessofimprovisationstrategy.More SO,

locationofthechemistryteacherswasfoundtohavenotaffectedthechemistryteachers
extent ofutilization ofimprovisationstrategy inteachingandlearningofchemistryin
secondaryschools inEnuguEducationZoneof Enugu State. Theresearcher
recommended that deliberateeffortsshouldbe madeatsupervisingtheutilizationof
improvisationstrategyinteaching andlearningchemistryinsecondaryschoolsinEnugu
Education ZoneofEnuguState.
Keywords:Awareness, Utilization,ImprovisationTeaching,Learning,Chemistry
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Introduction

Education allovertheworldisregardedas anindispensabletoolfor enhancing
economicgrowthandnationaldevelopment.Itis seenasthecornerstoneofdevelopment
because it formsthebasis of literacy,skillacquisition, technological advancement,

knowledgeacquisition andability to harness thenaturalresources of theenvironment

(Okoro,2014).AntaiandAnam(2019)assertedthateducationnurturesbettercitizensand

helpsto upgrade the generalstandardoflivingin asociety.Theeducationsector inany
countryisvery importantbecauseeducationsupplies theskilledmanpowerneededforthe
achievementofnationaleconomic goals and objectives. IntheviewofAdeogun(2010),
educationisamajorinstrumentfortacklingunemployment,povertyandignorance.Itison
this basisthattheFederalRepublicofNigeria(FRN,2013)outlinedinherNationalPolicy
onEducation,the cardinalaimsofeducationwhichincludeamongothers;

thedevelopmentof the intellectual capacity ofindividualsto
understandandappreciatetheirenvironment;andtheacquisitionof
both physicaland intellectualskillswhichwillenableindividuals

developintousefulmembersofthecommunity. Theseskillsare

acquiredinformaleducationsettings fromprimary,secondary and

tertiaryinstitutions suchasuniversities,polytechnicsandcollegesof
education.Forthe purpose of thisstudy, thefocus willbeon

secondaryeducation.

Thesecondaryeducationis oneaspectofeducationalinstitutionsinNigeriathatis
designed specificallytotrain and preparestudentsformiddle-levelservicesinboth

manufacturingandserviceindustries.One of theobjectives of secondary education

accordingtoAtuyi(2019)istheacquisitionofbothphysicalandintellectualskillswhich
willenableindividualsto be self-reliantandusefulmembers of thesociety.It must be

emphasizedthatsecondaryeducationinNigeriaisfor SiX yearsduration,juniorsecondary
school(3 years)andseniorsecondaryschool(3 years). Thetwo stagesarebothvocational
and academicinnature.Thebroadgoalofsecondaryeducationas stated in the National

PolicyonEducationis topreparetheindividualcitizenforusefullivingwithin thesociety
andpreparationforhighereducation(FRN,2013).Chemistryisone of thecorescience

subjectstaughtintheseniorsecondary.
Chemistryhasbeendefined asascienceofnaturethat dealswiththepropertiesof

non-livingsubstances,whose properties ranges from thepreparationandchangesthat
they undergowhensuch substancesare subjectedto adverse conditions of high
temperature,highpressure, extremecoldandabnormal contact(lheanyi, 2015).Itis
concernedwiththeimpartationofknowledgeonproperties,components,transformations
andinteractions of matter(Emendu, 2014).ChemistryEducationisthereforethe
systematicprocessofacquiringthefundamentalknowledgeabouttheuniverse.The
importance ofchemistryeducation tonationaldevelopmentcan never be

over-emphasized. Theteaching ofchemistryhelpstoimbibescientific knowledgeand
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stimulate science-orientedattitudeinlearners. Undoubtedly,thisattitudewhendirected
totheworldofworkresultsin thedevelopmentoftheindividual,thesociety and general
standardoflivingofthecitizenry.Therefore, the placeofchemistryknowledgeand skills

ineconomicandindustrialdevelopmentintheNigeriansocietycannotbe
underestimated.

Chemistryisseenasadifficult subjectfor many studentscontainingmany
abstractconceptswhichare central to furtherlearninginbothchemistry and other

sciencerelateddiscipline(Fatokun,Egwa&Uzoechi(2016).Theseabstractconcepts are

importantbecausecomplexchemistryconceptortheoriescannotbe easilyunderstood if

theseunderpinningconceptsarenotsufficientlygrasped bystudents.Conceptssuch as

dissolution,particulatenatureofmatter,periodicity,formulaeandequations,chemical
bondingarefundamentaltolearningchemistry.The root of many difficultiesthat
studentshavein learningchemistryistraceabletoinadequateunderstandingof these

fundamental topicssuchasthe periodicity(Olaniyan,2018). Olaniyanfurthernoted
that mostchemistrycandidatesforexternalexaminationsdisplayedinabilitytoaccurately
writedown chemicalformula and balancesimpleequations. Thisisbecausestudents

werenotproperlygroundedin periodicity andbalancingofequations. Weiss,Knowlton
and Morrison(2017)also noted thatmanystudentshavedifficultiesin recallingthe
position of elementsintheperiodictableandconnectingtheelements to their physical
and chemicalproperties.

ItmustbeemphasizedthattoensureeffectiveteachingandlearningofChemistry,
lots ofchemicalsandequipment are required. Itis on thisbasisthatEzeano(2012)
opined that equipmentcanbe used overandover againbutthechemicals are

expendablewhicharenormallypoured intosinkafterpractical lessons.Sadly,mostof
theexpendablesarecostlyandalwaysinshortsupply.Ezeano, furthernotedthatthehigh
costandscarcityofchemicalsdonotpermiteffectiveteachingandlearningofChemistry
andimprovedacademicachievement.Itisanobviousfact thatchemicalsorexpendables
areinshort supplyandpracticallessons arebeingomittedasaresult.Suchbeing thecase,
thereisneed to seekfor analternative strategiesofteachingChemistry. Alternative

teachingstrategies that permit theuseoflocallyavailablematerialsneed tobesoughtto
ensurethatstudentsare exposed to requisitechemistry experiences.Such alternative

teaching strategiesis referred to ascostreducingteaching strategies. Costreducing
strategiesaccordingto Ezeano(2012)includejudicioususe ofexpendables,smallscale
experiment,improvisation,amongothers, thesestrategiescanbeapplied sothatstudents

will beeffectivelytaughtevenduringscarcityofteachingmaterials.
Improvisation isamethodofcostreducingstrategy inteachingandlearning of

chemistry.ImprovisationasdefinedbyMogboin Ezeano(2012)istheconstruction or

creationofcheapand simple alternativesby thechemistryteachersinordertomake the

teaching and learningprocesses easier.Balogun(2015)definedimprovisationastheact

ofusingalternativematerialsandresourcestofacilitateinstructionwhereverthereislack

orshortageofspecificfirsthandteachingaid. It istheuseofproductsoflook-alikeobject
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tofacilitateinstruction.Adeniyi(2016)viewedimprovisationastoadoptmaterials for

usewhere normally otherconventional itemsareemployed. Nwaeze(2017) advocated

twoformsofimprovisation, role substitute and role simulation. Therolesubstitution

formentailsmodificationoftheoriginalmaterialsinordertoperformitsfunctioninan
experimental setting.Therole simulationform involvestheactualconstructionof

apparatusdiscardedmaterials orpreparationofanewbut asubstitutematerial that can

stand inplaceoftheconventionalone.
Improvisation involvestheproductionofalternativematerialsto serveas asubstitute

inplace ofanexistingbutnotavailablelaboratorymaterials.Iris(2020)noted that

materialsforimprovisationcanbefound inhomesincinerators,market,school,welder's
workshopandmechanic'sworkshop.Adeniyi(2016)stated thatimprovisedmaterials
whichcan beused inteachingpracticalchemistryamongothers include:maltabottlesfor

reagentsbottles,hibiscusflowerpigmentforindicator,methylatedspiritlamp for bursen

burnerandother collectionofchemicalreagentsfromlocal resources.Idris (2020)
suggested thatplasticjerry can beusedforstockingsolution,transparentplasticcupsfor
beakersandlocallymade Kepp'sapparatusforstandardKipp'sapparatus. Aronson

(2013)assertedthatbroomstickswithplasticinerolledintoballcanbeused formolecule
models and earor eye-drops containerscanserve as droppingpipettefor indicators.

Improvisationwhenappliedhelps tomakeavailabletheneededmaterialsfor teaching
and learning ofchemistryingeneraland practical inparticular(Ezeano, 2012).

Improvisedmaterialsarecheaper thanthe conventional ones. It replacesthecostly
unavailablematerials and helps in theachievementoflearningobjective.Iris(2020)
noted that improvisationismoreinuse in therural areasthantheurbanareaswhere

conventionalequipmentareavailableinthevarious schools.Improvisationpresentsto
the learnersthe propertiesasthe real instructionalmaterialsin teachinglearningprocess.
ImprovisedmaterialsaccordingtoNwabunwanne(2011)

Providevery richvisualexperiencestoalllearnersandafford
them the opportunity ofteachingandmanipulatingmaterials
fordirectconcreteexperiences.
Promote quick understandingbyarresting learnersattention

andgivefirsthandexperiencewhich are not easilyforgotten
tostudents,stimulatecreative expressionsinpupilsand

encouragesactiveparticipationinthelesson.
Afford thestudentstheopportunityofindividualizedstudy
and hencepromote individualizedinstructioninchemistry
teachingandlearning.

Improvisationstrategymayhelp to ameliorate thedifficultiesencountered by
teachersduringinstructionaldeliveryas notedby(Ibe,2017).Thequestionstillremains
whetherthechemistryteachersareaware ofimprovisationstrategyandtheextentto
whichtheyutilizeitininstructionaldeliverywhichwouldenhanceteachingandlearning
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ofchemistryconcepts.The Chemistryteachersneed tobeawareoftheexistenceof

improvisationstrategysoas toenablethemfullyutilizeitinordertoenhanceeffective
teachingand learningin Chemistry.Thisis veryimportantbecause,there is hardlyany
timetheneededteachingmaterialsareadequateinthesecondaryschools.

Awareness isdefinedasahumana perceptionand cognitivereactiontoacondition
or event(Ezeano,2012)It istheknowledge or understandingofaparticularsubject or

situation.Awarenessinordinaryparlancemeansone havingknowledgeoftheexistence
and usefulness ofsomething.Reimerand Haines(2013)definedawarenessasknowing
whoisaround,whatactivitiesaregoingonand whoistalkingwith whom.Apartfromthe

chemistryteachersbeingaware of improvisation strategythere istheneedforthe
utilizationit.If thechemistryteachersare aware ofimprovisationstrategyandfail to

utilizethem asacostreducingstrategy,it will dono good toteaching and learning.
Improvisationstrategyneedtobeeffectivelyutilizedbychemistryteacherssoas tobridge
the gapcreated by scarcity of teaching materialsand enhanceeffectiveteachingand
learningofChemistry.

Utilizationmeanstheactor processofusingaparticularthing,ideaormethod for

theactualizationof a purpose(Hornby, 2010). Utilization of resourcesrefersto the

equitable use ofresourcesaccruabletoanenterpriseespeciallyintheeducationindustry
foreffectiveimplementationofschoolcurriculum(Nwabunwanne,2012).Utilizationof
improvisation strategyin instructionaldeliverybyChemistryteachersrequires teachers'

knowledgeofthevariousalternativeinstructionalfacilities,aswell asanunderstandingof
how students learnusingvariedimprovisationstrategyinteachingandlearning(Petterson,
2011).Consequently, Ogbuegbuna-Okwenu (2014),opinedthat thenon-use or

underutilizationofinstructional facilities inschoolsisattributabletotheteacher,
explainingthatfacilitiesineducationdonot on theirownachieve anymeaningfulvalues
withoutbeingeffectivelyutilized. Thesamecouldalsobe applicable to theutilizationof

variousimprovisationstrategies. Thus,improvisationstrategywillnot onitsownachieve

anymeaningfulgoalwithoutbeingput intoeffectiveuse byChemistryteachers.
Oneinfluencingfactorinthecontextofawarenessandutilization,ofanyresources,

inteachingandlearningincludingimprovisationstrategyininstructionaldeliveryis
gender.Genderis the rangeofcharacteristicspertainingtoanddifferentiatingbetween

masculinityand femininity(Ibe,2018).Research hasshownthatgenderissuesaffectall
aspectsofthesocietyasregardingtheirprofession,competenciesinhigherinstitutionand
soon,whichactuallyreflects biasness in theirperformancelevel (Onuzulike,2011).
Althoughindependent researcheslike Ibe(2018)and Onuzulike(2011)have foundmale

performingbetterthanfemaleintheuseofimprovisation,afew otherslikeLoydand
(Gressand(2020)discoveredthatfemaleout-performedthemale,whilesomeothers

established nosignificantdifferenceuseofimprovisation,particularlyinteaching and

learning(Adeleke,2016).Onuzulike(2011)stated that, genderhasbeenidentifiedasa
criticalfactorthataffectsteachers'attitudestowardstheuseofimprovisationinteaching
ofchemistry.Therefore,consideringgenderinthisstudycouldyieldusefulpractical
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informationbased onthe controversy on issue ofgender.Therecouldbe asignificant
differenceinthelevelofawarenessandutilizationofimprovisationstrategybetweenmale
andfemaleChemistryteachers.

Anotherfactorthat mayinfluence the awareness andlevelofutilizationof

improvisationstrategyininstructionaldeliveryinsecondaryschoolsislocation.Thishas

todowiththeareaor placetheschoolislocated.Theschoollocationalso refersto whether

theschool is in UrbanorintheRural areas.Locationmaybedefined asa placeof
settlement,activity orresidence.Ibe(2018) noted that schoolslocatedat the urbanareas

arebetterfinancedandfundedthan thoseinthe ruralareas. Wagner,Hassaneinand Head

(2014)pointedout thatthe utilizationofinstructionalresources,improvisationstrategy
inclusiveininstitutions isinfluenced by schoolslocationwhichcouldmake the

procurementofinstructional resourcesby theseinstitutionsdifficultoreasy,asthe case

may be.Also,noteworthyis the factthattheavailabilitywould also go alongwayin
determiningthe extentofawarenessoftheexistenceoftheimprovisation strategy.Thus,
theawarenessandutilizationofimprovisationstrategy insecondaryschoolsmight differ.
Theruraland urbanschoolsmaydifferinthe quality ofcostreducingstrategiesapplied in

theteachingand learningofChemistry(Leem&Lim,2017).
Consideringthefactthattheuseofimprovisation strategy inteachingand learning

ofchemistrymay go longway toimproveteachingandlearningofchemistryaswell as

practical teaching of chemistry, therefore it iS essential to determinetheextent towhich

chemistryteachers areaware ofandtheextentofutilization ofimprovisation strategyin
teaching and learningofchemistry insecondaryschoolsin EnuguEducationZoneof

EnuguState.

StatementoftheProblem
The nature ofChemistrydemandsthatitshouldbe taughtpractically,but the

practicalChemistrylessonsarerarelydoneeffectivelyinmostschoolsduetoinsufficiency
of laboratorymaterials.Sincetheinstructionalmaterialsforteachingand learningof
Chemistryarein shortsupplyitmaylead to poorachievement inboth internalandexternal
examinations.

There isneed foralternativeteachingstrategywhichcanallow effectiveteaching
ofChemistryeven whentheconventionalteachingmaterialsarenotadequatelyprovided.
Alternativeteachingstrategysuchas improvisationcanbeuseful.

Moreso,Chemistrycould betaughtevenduringtheperiodof scarcityof
conventionalinstructionalmaterialsandcanhelptoremovethelapsesthathaveledtopoor
exposureofstudentsto practicalexperiences. Hencethisstudyfocusesonimprovisation
strategy toensurethat practicalchemistry expendables areavailable.Theissuestill
remainswhetherthechemistry teachersareawareand willbeableto utilizethe

improvisationstrategy, consequentuponthese,theproblemofthis studyput inquestion
formis; TowhatextentareChemistry teachersawareofandcan utilize improvisation
strategy in theteachingand learningofchemistryin EnuguEducationZone?
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PurposeoftheStudy
The purposeofthestudyistodetermineChemistry teachers' awarenessand

utilizationofimprovisationstrategyin teachingandlearningofChemistryinsecondary
schoolsin EnuguEducational Zoneof Enugu State. Specifically,thestudysoughtto
determinethe;

1.extentofchemistryteachers'awarenessofimprovisationstrategyin teachingand
learningofchemistryin secondaryschoolsinEnuguEducationZone.

2. extentofchemistryteachers'utilizationofimprovisationstrategyinteaching and

learningofchemistryin secondaryschoolsinEnuguEducationZone.

ResearchQuestions
Thefollowingresearchquestionsguidedthestudy;
1. Towhatextentarechemistryteachers'awareofimprovisationstrategy in teaching

andlearningofchemistryinsecondaryschoolsinEnuguEducationZone?
2.To whatextentdochemistryteachers'utilizeimprovisation strategy in teaching and

learningofchemistryinsecondaryschoolsinEnuguEducationZone?

Hypotheses
The following null hypotheseswere formulated andtestedat 05 levelof

significance.
Hor: Thereis nosignificant differenceinthe mean responsescores of male and female

chemistry teachersontheir extent of awarenessofimprovisationstrategy in

teaching and learning ofchemistry insecondaryschoolsinEnuguEducation
Zone.

H02:Thereisnosignificant differenceinthemeanresponsescores of maleand female

chemistry teachersontheir extent of utilizationofimprovisationstrategyin
teaching and learning ofchemistry insecondaryschoolsinEnuguEducation
Zone.

H03:There isnosignificant differenceinthemeanresponsescores ofurban andrural

chemistryteachersontheirextent ofawarenessofimprovisationstrategyin
teaching and learning ofchemistryinsecondaryschoolsinEnuguEducation
Zone.

Ho4:Thereis no significant differenceinthemean response scores of urbanandrural

chemistry teachers onthe extent they utilizeimprovisationstrategyin teaching
andlearningofchemistryinsecondaryschoolsinEnuguEducationZone.

Method

Theresearcheradoptedcensussurveyresearchdesignforthisstudy.Accordingto
Idoko(2011)censussurveyresearchdesignisonewhichdata iscollected fromevery
memberofthetargetpopulation.Itis a designofstatisticalenumerationwhere all

member of the population arestudied.Thecensussurvey researchdesign is therefore
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consideredmost appropriateforthisstudybecauseitallowstheresearcherstocollectit the

originaldataanddescribetheircondition as theyexistintheirnaturalsetting. The

populationforthestudyismadeupof114chemistryteacherscurrentlyservingin the31
Government ownedsecondaryschools in Enugu EducationZone.Amongthemare38
maleand76femaleteachers.Thisisbasedonthe dataobtainedfromthePostPrimary
SchoolManagementBoardEnugu(PPSMB,2021/2022). Thetotal population of114
wasused forthe study.Nosamplingwasdone.Theresearcher developed a

self-structured instrumentwiththetitle "Awareness andUtilization of Improvisation
StrategyScale",(AUISS).The instrument hastwo sections;Aand B. SectionAcontains

therespondents' personal informationwhilesectionB is dividedintotwoclusterswith
30items structuredto assisttheresearcherinprovidingcluestotheresearchquestions
that guided the study.Cluster1is on extent of chemistry teachers' awareness of

improvisationstrategywith15 items.Cluster 2isonextent ofchemistryteachers'
utilization ofimprovisationstrategieswith15items.Theresponse format forthe

instrumentisa4pointscaleofVeryGreatExtent(VGE)=4points:GreatExtent(GE)=3
points:LittleExtent(LE)=2points.VeryLittleExtent(VLE)=Ipoint.

Theinstrument was validatedbythreeexperts,twofromDepartmentof Science

Education,and onefrom theMeasurement and Evaluation unit, Mathematics and

ComputerDepartment, all from the Faculty ofEducationin EnuguStateUniversityof
ScienceandTechnology.The researcherconductedatrialtestusing20respondents from

SecondaryschoolsinAgbani EducationZone.Therespondentswere assuredofcomplete
confidentialityof all information they supplied theywere allowed to completethe
instrumentattheirown convenience. Theresponsestothevarious items of the

questionnaire were usedincomputingitsreliabilityusingCronbach'salphareliability
estimate.Theoverallreliabilityindexstoodat .86indicatingthattheinstrument is highly
reliableandsuitableforthestudy.Theresearcheradministeredthe instrumentdirectlyto
the114respondentsusingtworesearchassistants.Theresearchassistantswerebriefed
by the researchers onthe conductof theexercise,duringwhich they were acquainted
with thepurposeof the study and howthequestionnaireshouldbeadministeredand
collected.Appointments werebookedwith therespondentsfor collectionatalaterday
for thosewhowerenotabletofill theirowncopiesoftheinstrumentbecauseof the

natureoftheirjob.The researcherandtheresearchassistantswereabletoretrieveall the

114copiesofthedistributedquestionnaireinstrument,signifying100% return rate.Data
collected were analyzedusingmeanwithstandarddeviation in ordertoanswerthe

researchquestions. The null hypotheseswere testedusingt-teststatisticsat.05 levelof

significance. For thedecisionrule,all theitems with meanscore of2.50and abovewere

accepted whilethosewithmeanscorebelow2.50wererejected.Forthehypotheses, if
thep-valueat.05 level ofsignificanceislessthant-valueorcriticalvalueof the t-test,

thenullhypothesiswasnot rejected,but ifotherwisethenullhypothesiswas rejected.



P4VR
JournalofScienceEducation(JOSCED)Vol.5,No.l *pa108 NEENIE

NENEOFSCIENCESOU

Results

ResearchQuestion1:Towhatextentare chemistryteachersawareofimprovisation
strategy in teaching and learningofchemistryinsecondaryschoolin Enugu Education
Zone?

Table1:Mean responsesandstandarddeviation oftherespondents ontheextentof

chemistryteachers'awareness ofimprovisationstrategyinteachingandlearningof
chemistryinsecondaryschoolinEnuguEducationZone.

N=114

of teachers VGEGELEVLE X SD DECS/n Extent chemistry

awarenessofimprovisation strategy
in teaching and learning of

chemistryincludebeingawarethat;
maltbottles can replacereagentbottles 42 34 38 0 3.040.84GE

not
Kerosenestovecan standforburner 41 32 39 2 2.98 0.88GE

Plasticjars canstandforglassware 36 45 32 3.02 0.79 GE

ImprovisedpHpapertotest thepH of31 31 31 21 2.63 1.07GE

acid-basedsolution

5 Acid-baseindicator can be gotten 22 32 28 32 2.39 1.09 LE

fromred-cabbagejuice
flatpieces of metalcanreplace 42 42 25 5 3.060.88 GE6

spatulas
A eye-dropcontainers can serve as 32 24 35 23 2.571.10GE

droppingpipetteforindicator
8 teaspooncan standinplaceofburette 19 35 25 35 2.33 1.08 LE

intitrationexperiment
Graduatedtransparentplasticcupscan34 44 36 0)9 2.98 0.79 GE

be for beakers

10 NaOHcanbegotten fromtheash of 31 30 31 22 2.61 1.08 GE

cassavapeels
11 KOHcan be gotten fromtheash of24 34 27 29 2.46 1.09LE

palm husks
12 meter rule pivotedatthe centreto 43 41 30 () 3.110.79 GE

show changeinmass
13 hibiscusflowerpigmentcan befor47 34 33 0 3.12 0.83 GE

indicator
14 wooden spatula canstand in placeof 43 42 24 5 3.080.87 GE

metalones

15 whitesedimentaryrock (nzu)for28 22 37 27 2.451.11 LE

CaCO, 2.80 0.95

GrandMean

FromTable 1 above,theresultsofdataanalysisfor researchquestion F indicatedthat

items(1,2,3,4,6,7,9,10,12,13and14)hadmean responses thatwerehigherthanthe
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cut-offpointof2.50.Onlyitems (5,8,11,and15)had meanresponsesthat werebelowthe

cut-offpointof2.05.Thevalueofthe grand mean wasalsohigh.Thismeansthatthe
respondentsagreedthatchemistryteachersappeartobeawareofimprovisationstrategy
toa greatextentinteachingandlearning of chemistryinsecondaryschoolin Enugu
EducationZone.

ResearchQuestion2
Towhatextentdo chemistryteachersutilizeimprovisationstrategyinteachingand
learningofchemistryinsecondaryschoolsin EnuguEducationZone?

Table2:Meanresponses and standarddeviation of the respondentsontheextent
chemistryteachersutilizeimprovisationstrategy in teachingandlearning of

chemistryinsecondaryschools inEnuguEducationZone.
N=114

S/N ChemistryteachersutilizationofVGEELE VLE X SD DEC

improvisation strategy include:

chemistryteachersutilize
16 maltbottlesforreagentbottles 41 36 36 3.03 0.85GE

17 Kerosenestoveforburner 37 35 41 p 2.95 0.85GE
18 Plasticjarsforglassware 29 47 38 ( 2.92 0.77GE
19 ImprovisedPH papertotestthe PH of35 42 37 0 2.98 0.79GE

acid-basedsolution
20 Acid-baseindicatorfrom red-cabbage35 42 37 0) 2.98 0.79 GE

juice
21 flatpiecesofmetalas spatulas 56 58 0 0 3.50 0.50GE
22 eye-dropcontainersas dropping 29 47 38 0 2.92 0.77 GE

pipetteforindicator
23 teaspooninplaceofburettein titration 35 42 37 ( 2.98 0.79GE

experiment
24 Graduated transparentplasticcupsfor56 58 ( ( 3.49 0.50GE

beakers

25 NaOHfromtheash ofcassavapeels 29 47 38 0 2.92 0.77GE
26 KOH from theashofpalmhusks 29 47 38 0 2.92 0.77GE
27 meter rule pivoted atthe centreto 29 48 37 0 2.93 0.76GE

show change inmass

28 hibiscusflowerpigmentfor indicator 29 48 0 2.93 0.76GE
29 woodenspatula in place ofmetalones 27 37

&
g24 26 2.57 1.08GE

30 whitesedimentaryrock(nzu)for27 3 24 26 2.57 1.08GE

CaCO3
GrandMean 2.97 0.78

FromTable 2 above,the meanresponsestothe items (16-30)werehigher thanthe

cut-offpointof2.50,miningthat therespondentsagreed thatthechemistryteachersto a
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greatextentappeartoutilizeimprovisationstrategy in teaching and learning ofchemistry
insecondaryschoolsin Enugu EducationZone.

Hypothesis1: There is nosignificantdifferencein themean response scores ofmale and

femalechemistryteachersontheir extent ofawarenessofimprovisationstrategyin
teachingandlearningchemistryinsecondaryschoolsin Enugu EducationZone.

Table3:t-testonthe meanratingsofmale andfemalechemistryteachersontheir
extent of awarenessofimprovisationstrategy inteachingandlearningchemistryin
secondaryschoolsin EnuguEducationZone.

Sig. Dec.

Gender N Mean Std.Deviation t df

Male 38 2.70 1.092 1.303 112 .193NS

Female 76 2.57 1.093

Table 3 showsthatthetvalueforthedifferenceinmeanrating ofmaleand female

chemistryteachers on theirextentofawarenessofimprovisationstrategy In teachingand
learningchemistryinsecondaryschools in EnuguEducationZone is1.303,significant
at .193 level ofsignificance,which ishigher than0.05setforthestudy.Thenull
hypothesis isthereforenot rejected. Thismeansthatthereisnosignificantdifference in

themean ratingsof maleandfemalechemistryteachersontheir extent ofawareness of

improvisationstrategyinteachingandlearningchemistry insecondaryschoolsinEnugu
EducationZone,asperceivedbythe teachers.

Hypothesis 2: There Is nosignificantdifferenceinthemeanresponsescores ofmaleand

femalechemistryteachers'extent ofutilizationofimprovisationstrategy in teaching and

learning ofchemistryinsecondaryschools in Enugu Education Zone.

Table 4: t-teston themeanratingsofmaleandfemalechemistryteachers'extentof
utilizationofimprovisation strategy inteachingand learning of chemistry in

secondaryschoolsinEnuguEducationZone.

Gender N Mean Std. Deviation T df Sig. Dec.

Male 38 2.64 1.09 .676 112 .289NS

Female 76 2.56 1.123

Table4 showsthat tthetvalue forthedifferenceinmean rating ofmaleand female

chemistryteachersextentofutilizationofimprovisationstrategyinteachingandlearning
ofchemistryinsecondaryschoolsinEnuguEducationZoneis.676,significantat .289



RET
111 JournalofScienceEducation(JOSCED)Vol.5,No.l *MAP

SETTE
WTOFSCIENCEEY

levelofsignificance,whichishigherthan0.05set forthe study.Thenullhypothesisis
therefore notrejected. Thismeansthat thereis no significantdifference inthemean

ratings ofmaleandfemale chemistry teachersextent of utilization ofimprovisation
strategyinteachingand learningofchemistry in secondaryschools in Enugu Education

Zone,as perceived by theteachers.

Hypothesis3:Thereisno significantdifferencein the meanresponsescores of urban

andruralchemistryteachers on theirextent ofawarenessofimprovisationstrategy in

teachingandlearningchemistryinsecondaryschoolsin Enugu EducationZone.

Table5:t-test on themeanratingsofurban andruralchemistryteachersontheir
extent of awareness ofimprovisationstrategy inteachingandlearningchemistryin
secondaryschoolsinEnuguEducationZone.

Location N Mean Std.Deviation Df Sig. Dec.

Urban 97 2.54 1.090 -4.573 112 .000S

Rural 17 3.00 .803

Table 5showsthat thetvalueforthedifferencein meanratingofurbanandrural
chemistryteachers ontheirextentofawarenessofimprovisationstrategyinteachingand
learningchemistryinsecondaryschoolsin EnuguEducationZoneis -4.573,significant
at.000levelofsignificance,which is higherthan0.05setfor the study.Thenull
hypothesisis therefore rejected. Thismeansthatthereissignificantdifferencein the

mean ratingsof urban and ruralchemistryteachersontheirextent ofawarenessof

improvisationstrategyinteachingand learningchemistry in secondaryschoolsinEnugu
educationzone,asperceivedbytheteachers.

Hypothesis4: Thereisno significantdifferenceinthemeanresponsescores of urban

andrural chemistryteacher'sextentofutilizationimprovisationstrategy inteachingand
learningofchemistryinsecondaryschools in EnuguEducationZone.

Table 6: t-testonthemeanratingsofurbanandruralchemistryteacher'sextentof
utilizationofimprovisation strategy inteaching and learning of chemistry in

secondaryschoolsinEnugu EducationZone.

Location N Mean Std. Deviation T Df Sig. Dec.

Urban 97 2.99 .845 .523 112 .596NS

Rural 17 2.94 814
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Table6showsthatthetvalue for the difference in mean rating ofurban and rural

chemistryteachersextentofutilizationofimprovisationstrategyinteachingandlearning
ofchemistryinsecondaryschoolsinEnuguEducationZone is .523,significantat.596
levelofsignificance,which is higherthan0.05 setforthe study. Thenullhypothesisis
thereforenotrejected. Thismeansthatthereis nosignificantdifference in the mean

ratings of urban and rural chemistryteacher's extent of utilizationofimprovisation
strategy in teachingandlearningofchemistryin secondaryschoolsin EnuguEducation

Zone.

Discussion oftheFindings
Researchquestionone, attempted to elicittheperceptionoftherespondentson

the extentchemistryteachersare aware ofimprovisationstrategyinteaching and

learningofchemistryinsecondaryschoolsinEnuguEducationZone. Out of fifteen

itemsarticulatedtoanswer theresearchquestionposedonlyfouritemsgota meanpoint
thatindicatedlittleextent.This showsthatchemistryteachers to a greatextent are aware

ofimprovisationstrategyinteachingand learningofchemistryinEnuguEducationZone.
This findingagrees with Theanyi(2015)whichstated thatchemistryteachersareto a

reasonableextentawareofthecostreducingstrategieswhichincludesimprovisationbut
are hinderedby both personal reasonsand environmentalconstraints.Therefore,there
isneed for an increasedemphasis onimprovisationstrategyinteachingandlearningof

chemistryin secondaryschoolsinEnuguEducationZone.
Comparisonbetweenthemean response scores ofmale andfemalechemistry

teachersand theirextentofawarenessofimprovisationstrategy inteachingandlearning
of chemistryinsecondary schoolsinEnuguEducationZone showedthat there isno

significantdifferenceinthe meanratingofmale andfemalechemistryteachersandtheir
extentofawarenessofimprovisationstrategy inteachingandlearningofchemistryin
secondaryschoolsinEnuguEducationZone. This findingis in line withUtibe-Abasi
(2015) noted that problemsfaced by teachersintheawarenessand utilization of

improvisationwerenotgendersensitive.
Similarly,on the influenceoflocationofschools, it wasfoundinthisstudy that

thereis significantdifferencein the meanratingofurbanandrural chemistry teacherson
theirextentofawarenessofimprovisationstrategy in teaching and learningofchemistry
insecondaryschoolsinEnugu EducationZone. Thisfinding is inlinewith Leem and

Lim(2017)whichstated that ruralandurbanschools may differinthequalityof
awarenessandutilizationofcostreducingstrategiesappliedin theteachingandlearning
ofchemistryAdeniyi(2016)observedthaturbanbasedchemistryteacherareto great

extentawareandapplycost reducingstrategiessuchimprovisation thentheirrural

counterparts.
ResearchQuestiontwowhichinvestigated theextent of chemistry teachers'

utilizationofimprovisationstrategyinteachingandlearningofchemistryinsecondary
schoolsin EnuguEducationZoneshowedthatchemistryteachersto a greatextentutilize
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improvisation strategy in teaching andlearningofchemistry insecondaryschools in

EnuguEducationZoneof EnuguState. Thisfindingagreeswith Nweze(2017) who

notedthat chemistryteachingsinNigeriause substituteswhentheconventional
chemicals are not found. Ezeano(2012)opinedthatimprovised materialsarecheaper
thantheconventionalones.Itreplacesthecostlyunavailablematerials and help inthe

achievementoflearningobjective.
Investigationfor significantdifferencebetweenthe mean responsescoresof

maleandfemalechemistryteachersontheextenttowhichthey utilizeimprovisation
strategyin teachingandlearningofchemistryinsecondaryschools inEnuguEducation
Zoneshowedthatthereisnosignificant,differenceinthe meanrateofmaleand female

chemistryteachersontheextenttowhich theyutilizeimprovisationstrategy inteaching
andlearning ofchemistryinEnugu EducationofEnuguState.Thisfindingisin
consonancewithUtibe-Abasi(2015)whostated thatproblemsfaced byteachers inthe
awareness and utilization of improvisationwere not genderand locationsensitive.

Utilizationofimprovisationasacostreducingstrategy ininstructionaldeliverybyboth
maleandfemalechemistry teachers requiresteacher'sknowledgeaswell as

understanding of how studentslearnusingvariedcostreducingstrategy in teaching and

learning.
Comparism betweenthemean rating ofurbanand ruralchemistryteachers on

theextenttowhichtheyutilizeimprovisationstrategy inteachingandlearning of

chemistry in secondaryschoolsinEnuguEducationZoneindicatedthatthere iS no

significantdifferenceinthemean rating of urban andruralchemistryteachersonthe
extentofutilizationofimprovisationstrategyinteachingand learningof chemistryin
EnuguEducationZoneofEnuguState. Thisfinding agreeswithUtibe-Abasi(2015)
whorevealed that genderand locationdonotconstitute constraintsintheuse of

improvisationin teachingandlearning.Utibe-Abasifurthernotedthatproblemsfaced by
teachersarenotgenderand locationsensitive.

Recommendations
Basedonthefindingsand implicationoftheresults,thefollowingrecommendation

wasmade:

1. Improvisationstrategyshouldbe highlyemphasizedandencouragedby thestake

holdersineducationforsecondaryschools inEnugu EducationZone
2. Deliberateeffortsshould be made byeducationsupervisors in ensuringthat the

chemistryteachers utilizeimprovisation strategy in teaching and learning of

chemistryinsecondaryschoolsinEnuguEducationZone.
3. The school authoritiesshould, ona regularbasis,organize seminars,workshop

and enlightenmentprogrammesonutilization of improvisation strategy in

teachingandlearningofchemistryin secondaryschoolsEnuguEducationZone.
6. There shouldbeanincreasedawarenessofimprovisationstrategyby the ministry

ofeducationin secondaryschoolsin EnuguEducationZoneofEnuguState.
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