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Abstract
Students' consistent poor achievements inphysicshave beenattributed to

non-availabilityandnon-utilizationofICTresourcesamongothers.This studytherefore,
sought to investigatetheAvailabilityandUtilizationStatusofICTResourcesforPhysics
EducationinCollegesofEducationinEnuguState.Thearea comprisedallthe8
accreditedpublicandprivateColleges ofEducationinEnuguState.Censussurvey
researchdesignwas adoptedfor this study.Nosamplingwas involved duetothe

manageable sizeofthepopulation(30physicslecturers:21 malesand 9females). Six

research questionsandsixnullhypotheses guided the study.Theinstrumentfor data

collection was astructuredquestionnaire,developedby theresearcher,validatedby
three expertsandtrialtested on 7 physicseducation lecturers.Theresearcher

administeredtheinstrumentto thephysicslecturersinthepublicandprivateCollegesof
EducationinEnuguState.Theresponseswere collected andKuder-Richardson's
formula-20(K-R-20)(availability status)andCronbachalpha(utilizationstatus)
statisticswereemployedtocomputetheinternalconsistency estimateoftheitems.The

reliabilitycoefficientobtainedwas 0.96,which showsthatit is reliable.Research

questions wereansweredusingmean,andstandarddeviation.The results ofthestudy
indicatedthatICTresources areavailable but fairlyutilizedby thephysicslecturersfor
teaching andlearningPhysicsin CollegesofEducationinEnugu State.It was

recommended thatlecturersintheCollegesofEducationinthestateshouldmakeup
theirmindstoembraceandharnessthenewlearningsystemswhichICTtools brought
bytheemergingtechnologiesforimprovingteaching andlearningoutcomesin schools

andcolleges.

Keywords:Physics,CollegesofEducation,Multimedia,ICT,AvailabilityandUtilization

Introduction

ScienceEducationisdefined as all educationalprocessesaimedat providing
unlimitedopportunities forlearnerstounderstandand utilize thenecessaryknowledge,
skills andattitudes requiredtooperateeffectivelyinascientificandtechnologicalsociety.
Scienceeducation isanintegralfieldofstudywhichconsidersboththe subject matterof
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sciencedisciplinesuchasBiology,Chemistry,Physics,Agriculture,andso on,as well as

the processinvolvedintheteachingand learningofscience.ScienceEducationimparts
knowledgeandskillsinasystematicway ofprocessingknowledgeaboutthe physical
worldtothelearners. Forthis reason,scienceeducationtherefore provides

knowledge-required to improvehealth,nutrition,familyplanning,environment,
agricultureand industry.Scienceeducation has twobroadpurposes.Thefirstpurposeis
topromotescientific literacyamongcitizensonmattersdirectlyaffectingtheir livesand

thesociety.Itisasignificantpartofhumancultureandrepresents oneofthepinnaclesof
humanthinkingcapacity.Thisisessentialforthesustainabledevelopment ofamodern,
technologicalsociety.The secondpurposeisto buildup technologicalcapability by

equipping the futureworkforcewithessentialscience-basedknowledgeandskillsandby
preparing studentsfor scientificdisciplinesandscience-related careers in higher
education(Abubakar,2014). Byacquiringscientific knowledge, studentshavethe
opportunity todevelop as independentlearnersutilizingpersonallearning and thinking
skills. Theyalso have opportunitiestopracticeanddevelopfunctionalskills in literacy,
numeracy,informationandcommunicationstechnology(ICT).The provision ofquality
scienceeducationtoall learnershas farreaching consequences ona country's
developmentand prospects. Practicalactivitiesinscienceeducationin generaland In

PhysicsEducationinparticularareregardedasoneofthenecessaryelements to promote

understandingofscientificprinciplesfornationaldevelopment.
Physicsasone ofthesciencesubjectsdealswiththe studyofmatter,energy, and

the interactionsbetweenthem. Physicsis thebedrockofscienceandtechnologybecause
many of theprinciples onwhichthescientificandtechnologicaladvancementdepends,
are directproductsofPhysicsand cutsacross all othersciencesubjects.Researches in

Physicshavepavedwayformanybrilliantinventionsand discoveries.In theareas of

agriculture,electricity,aviation,health,telecommunicationamongothers,physics
concepts areapplied(Ugwuanyi,2013).TheknowledgeofPhysicsequipsthe learners

withproblem-solvinganddecision-makingskills that pavewayforcriticalthinkingand

inquirythathelps inrespondingtoradicalchangesinallfacetsoflife(Bello,2011).
TheteachingandlearningofPhysics in Colleges ofEducation(COE) is aimedat

trainingqualifiedandcompetentPhysicsteacherswhowould inturn,contributetowards

nationbuildingbyteachingphysics tostudentsat the secondaryschoollevelsandtertiary
educationlevels.Therefore,itisimperativeto monitor students'achievementat the

CollegesofEducationso as to nip inthebud allnegative factorsthatmightaffecttheir
performances.Whensuch factorsarediagnosedandeliminatedto ensuretheproduction
oftherightcaliberofPhysics lecturers,thenthe aforementioned nationaldevelopment
would berealized(Alachi, Owadara,Nwosu, Njoku & Nwokoma,2017).For the

scientificandtechnologicaldevelopmentofanynationtobeattained,Physicsknowledge
isverymuchrequired.Itis thereforenecessarythatphysicsas asciencesubjectbegiven
themuchneededattentionit deservesatbothsecondaryschoollevelswhere the

foundationislaidin preparationforentryintoothertertiaryinstitutions andinCOE
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wherethestudentsare trained asfuture physics teachersamongotherareas.Tertiary
institutionsin Nigerian education system includeUniversities,polytechnics,colleges of

education andmonotechnics.

Colleges of education(COE)areinstitutionswhereteachers aregiven
professional and intensivetrainingandarecertified teachers. Collegesofeducation are

managedbya bodycalledNationalCommissionforColleges ofEducation(NCCE)who
providesandregulatestheactivitiesof CollegeofEducation.NCCE isresponsiblefor
designing anddeliveringtheirprogramsandoffer all subset ofprogramswhichare
offered by the College ofEducation.Collegesofeducationvaryinmodesofoperation
whichcan bedescribedin termsofownership,funding,employment,payment ofsalaries,
promotions, leaveallowance, procurementoffacilitiesamongothers(Adeyinka,2010).
In termsofownership,these institutionsarecategoricallygroupedintoPublicand Private

Institutions. Publictertiaryinstitutionsareowned by eitherfederal orstate governments

whileprivate institutionsareownedbyeitherindividualsor privateorganizations.Inthe
course of thisstudytheresearcherisconcerned withpublicand private collegesof
educationinEnugustate;this 1S becauseCOE are saddledwithresponsibilityof
preparing the basic levelsofteachersinNigeriansystem ofEducation.InEnugustate,
thereare eight(8)accreditedCollegesofEducationoutofwhichfour (4) arepublicand
four(4)areprivatecollegesofeducation.Themajordifferencesinthepublicandprivate
collegesof educationare as follows:IntermsofOwnershipandfunding:Public schools

arethoseschoolsthatareestablishedandowned by eitherfederal orstategovernment
(Adeyinka,2010).Theseschools are managed, financedas well as supervised by the

government.Theydonotdothis forprofitmaking.Intermsoffundingandfinancialaid
publicCOEhavemoreopportunitiesthan theprivate.Onthe otherhand,privateCOEare
ownedbyprivateindividuals,privategroupsororganizations,toeducatethestudents
andtomakeprofit. TheownersofprivateCOE areprofitearners due tothe factthat

theyinvested theirmoneyin building, equipping, making provisionfor necessary

facilities,andequipment,andemployedcompetentstaff,paysalaries,all forthepurpose
ofgivingqualityeducationtostudentsandalso tomakeprofit(Adeyinka,2010).

DespitethecrucialrolephysicsplaysinNationaldevelopment,thelearning
outcome ofphysicseducationinCOEisnotsatisfactory.Thereexistsevidenceofpoor
academicperformancein thissubject.Thiswasevidentin the survey conducted by
researcheronthelevelofstudents'achievementinselectedcoursesinphysicseducation.
TheresultsshowedthatPHY111,PHY112,PHY201,PHY211in2018/2019,
2019/2020and 2020/2021 academicsessionshowedthatfailureratewasatthetone on

35.67%,40% and 46.82%respectively. According toAdebayo(2012), the poor

achievementofphysicsstudentsatcollegesofeducationis veryappallingand
attributedthis failure to unavailability of ICTresources. Again, Olusola and Rotimi

(2012) notedpoorachievementofphysicseducationstudents'and attributed thepoor
achievementofphysicsstudents in collegesofeducationtonon-availabilityandpoor

usabilityofphysicsresourcesbyPhysicslecturersincollegesofeducation.Inthesame
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vein,Oremu (2010)stressedthattheproblemofpoorperformanceinthissubjectwill
have grave effects onthesocietyasa wholein terms of dearthofmanpowerin all

spheresoftheeconomyifleftunsolved.
Informationand CommunicationsTechnology(ICT)isaninstrumentthathas

initiatedtransitionofemphasis fromanalogouseducationto digital researchbased in

education(Jude & Dandkoro,2012).ICTis an innovationwithawiderangeofdigital
pedagogical resourcesavailablenowadaysforteachersandstudents.Broadlyspeaking,
ICTincludes all forms of educationaltechnology inlearningand teaching.E-learning
comprisestechnologyenhancedlearning(TEL),internetbasedtraining(IBT),web-based
training(WBT), computerbased interaction(CBI), computerbasedtraining(CBT),

computer-assistedinstruction orcomputeraided instruction (CAI), onlineeducation,
virtualeducation,virtuallearningenvironment (VLE) which isalsoknownaslearning
platformsanddigital educationalcollaboration(DEC).The researcherstatedthatthe use

ofICT has greater benefit tostudents,teachersand otherstakeholders as it provides
accesstoinformationwiththelatesttechnologies,engage students in learningprocess
and skillswhich willbeusefulinsocial lifeandintheworldofwork,promote

motivationofstudents and teacherstoengageinteachingandlearningforindebt
knowledgeofPhysics education,enhancestudentscriticalthinking, eliminate

geographicalbarriers, support lifelong learning,reducecostsand increaseefficiencyat
educationalinstitutions.ICTenhanceseducation throughcurriculumdevelopmentdesign
and innovation,whichwill put in placeappropriatehuman andmaterialinstructional
resources foreffectiveteachingand learningof physicseducationincolleges of

education.ApplicationofICT toolsinteachingandlearning of physics education is

enhanced by thefollowingtoolsinternet,emails,e-library, platforms,videoconference,
disks,flashmemories,multimedia projectors,interactivewhiteboards(cleverboards)
and manymore.Others areICT software suchasWordprocessing,Blogs, desktop

publishingprogram,databaseprogram,spreadsheet,etc.ThesenewICTresourcesplay
crucialroles in virtuallyall areasofmoderninformationdelivery.Accordingto Nikky
(2010)ICTteachingresourcesaredifferentequipmentavailableintheclassroom.The

processesofteaching-learningdependupon the differenttypes ofequipmentavailable in

theteachingenvironment orclassroom.Teachingresources arethereforeallthefacilities,
equipmentand materialsutilizedbytheteacherinteaching the students.Ugwuanyi(2013)
observedthat teachingresources facilitateproperunderstanding by the studentsand

discouragetheactofcramming.Italsomakestheclassroomorlearningenvironment
lively andactive.Inthisstudy teachingresourcesrefertovarietiesofICTresources used

forteaching andlearningphysicseducation.AccordingtoNguyen, Williams& Nguyen
(2012), theapplication of ICT resourceshas helped to improvestudents'understanding
and leadingtogreaterachievementandretentionofthesubjectmatter.Accordingto
Ugwuanyi(2013),teaching resourcesare informationcarriers designedspecificallyto
fulfillobjectivesin a teaching learningsituation.Inthe teachinglearning process,
lecturers aim at maximizinglearningandto achievethis, theyemployvarieties of
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teachingresources toarouse all thesenses inthe learningprocess.Itisbelievedthat the

morethesense organare involved duringteaching/learningprocesses,the greater the

effectiveness of such teaching as thesenseorgansareget-wayto knowledge. The

applicationof ICT materials andequipment in theclassroomhelpstoimprove the

teaching andlearningandpermit teachers and learners to interacteffectively in a

teachingand learningsituation.(NationalPolicyonEducation(NPE),2014).
Availabilityispresenceofmaterialcriterionforrepairablesystems that accounts

for boththereliabilityandmaintainability properties of acomponent orsystem.
Availabilityisdefinedas the probabilitythatthesystemisoperatingproperlywhenit is

requestedfor use(Amesi& Yellowe,2018).That is,availabilityistheprobabilitythata
resourceisfunctioningnormallyandnotundergoingrepairwhenit needstobeused.
Thus theresearcher intendstoinvestigate inthisstudythemuchavailableICTresources
incollegesofeducationin EnuguState.

Utilizationisdefinedastheactualuse ofmaterialsavailableforteachingand
learningpurposes.Utilization istheprimarytechniquewhereinsuccess andperformance
efficiency aredetermined.This is especiallyin the casewithtools andequipment.
Resource utilizationis anintegralpartoftheoverallmanagementof theschool

(Titialoyes, 2017).This includedtheuse ofICTandotherinstructionalmaterials.Inthis

studythisreferstotheuse ofICTresourcesspecifically interactive white boards(clever
boards)andmultimediaprojectors.These twocomponentsofICTarechosendue toits

spectacularmeasuresinensuring effectiveteachingofPhysics through Audiovisual
enhancement.

The differenttypesand componentsofmultimediaprojectorsareCathodeRay
Tube(CRT)projectors,LiquidCrystalDisplay (LCD)projectors,DigitalLight

Processing(DLP)projectors,Picoprojectors,LightEmittingDiode(LED)projectors and

3-Dprojectors.Inthesamewaycleverboardshave differenttypesandcomponentssuch
as ResistiveTechnology boards,Electromagnetic white boards,Laserscanner,
Ultrasound/ Infrared,IWBsoftware,desktop/laptop. For physicslecturerstobeableto
apply ICTresourcesinthephysicsclassrooms,they need tohaveindebtknowledgeand
thepractical skills onICT.Despitethedevelopmentinthecapacities of ICTandits

impact onteachingandlearning,Uchendu(2012),statedthatthelevelofapplication of

ICTresourcesinNigerianCollegesofEducationislessthanfive percent. The researcher

thereforeincludesusabilitystatusofICTresourcesamongthevariabletobeinvestigated.
Inothertoimprovelearning ofPhysicsinCollegesof Education,thepresent study
centredonthe useofinteractivewhiteboards(cleverboards) and multimediaprojectors
asICTresources.This is because these resources encouragestudentengagement,makes
the learningprocess moreenjoyable, accommodates differentlearningstyles,makes
lessonrevisionmoreconvenientandreducesclassroomcosts. Interactivewhiteboards

(cleverboards)andmultimediaprojectors areamongthenew technological
advancementsthat arewidelyused In the classroom nowadaystoincreasestudents'
knowledgeandmotivation(Uchendu,2012).They areICTresourcesthathave
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interactiveprojectiondisplay thatprojectsthecomputersvideooutput.It operateswith
thecombinationoftheinteractivewhiteboard,acomputer,aprojector,andSmartBoard
software.Theprojection screenisavailableasa whiteboard or as a displayframethat
fits overaplasmascreen. Theboardcaneither be mounted or portable.The device is

touchscreenthatallowstheoperatortomanipulate contentwiththetouchofafinger.
Interactivewhiteboards(cleverboards)andmultimediaprojectors were preferred over

theothersbecausetheyareveryeasy touse. Theboardsdo notusechalkormarkers

(which can bemessy);it onlyuses finger or aspecial pen (Uchendu,2012).It
providesstudentswithanenrichedlearningexperiencebyprojectingvisualelements. It

also makeslearningmuch easier becauselecturersareable toaccommodate

differentlearningstyles. Inadditiontothat, a student'slearningexperienceisalso
enhancedbythistechnologybecauseofitsabilityforstudentstoviewdiagrams,charts,
videos, andmorerighton thehugescreen in frontofthem.Theirlearningcomestolife,
andmanystudentsfinditmorefuntolearnthanit everbefore.

NationalPolicy on Education(NPE,2014)opinedtheuse of interactivewhite

boards(cleverboards)in the classroomcan makea differenceforstudentswho have

troublewiththinkingabstractlyinabstractsubjects,becauseitmakestheteaching/
learning processmoreconcrete, whenusingthefeaturesofthe interactivewhiteboards

(IWBs)(Uchendu,2012).Thepotentialbenefitsof cleverboardsforteachingalso are:

flexibility andversatility,multimedia/multimodalpresentation,efficiency,supporting
planningandthedevelopmentofresources, modelinginformationandcommunication

technologies skills, interactivity and lessonparticipation.Also,theyfindtheunique
featuresofIWBsrelatetothe promotionofstudents'learningskills(Ruhul,Mahediand
Abul. 2018).The use ofMultimediaprojectorintheclassenableslecturersto delivera

topic notonlyverballybutalsovisuallywhichoffersmuchsupportiveforstudentsand
gives roomformore concentration in theclass.Studentsare alsoabletodiscusstogether
betweentheverbalandnon-verbalas wellastheoreticalandmaterialissues(Ruhul,et al.,

2018).Therefore,thisstudyseekstoexaminetheavailability andutilization of ICT

resourcesinteachingand learningphysicseducationincollegesofeducationin Enugu
State,Nigeriairrespectiveofgender.

Genderhas been noted by researchersovertheyearsashavingimpact on

achievementinPhysicsand itsrelateddisciplines(Akumah,2013).Akumah even

stressedthatscience,technologyandtheirrelateddisciplinesaremale-reservedwhileArt
and Humanitiesarefemale reserved. Thisbeliefmakesboysappearto have anatural

positiveattitudetowardsscienceandtechnicalsubjects whilegirlsshowmoreinclination

toArtsandHumanities.Theproblemisevencompoundedby thefactthatmostscience

educators give masculineoutlook tosciencesubjectssuch aschemistry andphysics
(Akuma,2013);encouragingfemales to go ratherforbiology,agriculturalscience and

homeeconomicswhichtheyconsidertobemorefemale-friendlyscience subjects.
Unegbu,Ogugua,NnadimeleandNse(2019)notedthatmalelecturersinthe institutions

ofhigherlearningembracetheuseofICTresourcesmorethantheirfemalecounterparts.
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Also,Agnetha(2005) opined thatgenerallyfemaleshadnegativeattitudestowardsthe
use ofICT resources. Severalstudieshave examinedtheuseofICTresourceswith

respecttogenderdifferences in proficiency.AccordingtoMumporeze and Prieler (2017),
females lecturershave limitedaccesstoICTresourcesthantheirmalecounterpartsand
thatmalesgenerallyaremore ICTcompetent than theirfemalecounterparts.Again,
studiesofLee,Czaja,Moxley,Sharit,Boot,Charnessand Rogers(2019);andTam,Chan
and Lai (2020),observedthat female showed more proficiencyintheuse ofICTin
teaching and learning.Basedon the differencesintheopinionof researchers,there is

needforinclusionofgenderas avariable in thisstudytofurthershedlighton the

controversialgenderdifference in ICTproficiency.Furthermore,availability ofICT
resourcesis observedto dependonthelarge extent of schooltypeandownershipof
secondaryschoolsinEnuguState.

Schooltypecan bedescribedasthosevariablesthatconstitutetheownershipofa
school iN agivencommunity.The ownership of schools is predominantlyof two

categories: PublicandPrivateOwnership. Publicsecondaryschoolarethe typesof
schoolsownedand managedbythe government; whileprivateschoolsare the schools

thatareownedandmanagedby privateindividuals orpartnerswithcommoninterest and

goal. Accordingto Abubakar (2014),theavailabilityorabsenceofICTfor teaching and

learningofbiologyispurelydependentontheownershipoftheschool.Schooltype has

directinfluenceonclassroomuseofICT-basedinstructionalstrategiessuchasresources
availability (humanandmaterial);schoolICTcultureandcommunityparticipation which

is clearly determined by schooltype (Ugwuanyi,2013).Human resources suchas

computertechnicians,computerexpertsamong others, andmaterialresourcessuch as

computer hardware and software,well-equippedcomputerlaboratory,projectors and

portablescreenare prior demonstrationofschoolcultureoninterestandessential to

providemotivationand encouragementthatcaninfluenceteachersto adopt ICT-based

instructionalstrategies into classroomteachingofbiology.Ugwuanyi(2013)maintained
thattrainingprogramme forstaffon ICTproficiency isademonstrationof desire

accorded to schooltype.Tinio (2012)highlightedtheimportance of infrastructural

facilitiesthat islinkedwith school culture. Schoolculturecanbedefinedastheset of

sharedvalues,beliefsandnormsthatinfluencethewayeducators andadministrators

think,feel,and behave in schoolplace (Agyei, 2013).SchoolICTculturerefers to the

schooltraditioninusingcomputer- based technology foradministrative and academic

activitiesin the school. Forexample;use ofe-mailand text messagestocommunicate
with the staffandstudents,accessingstudentsandimportant schoolprogrammesonline
throughschoolportal.Such atraditionwillprovide stimulatingenvironmentforuseof
ICT-basedinstructionalstrategies. Fromtheavailableliterature,andtothebest
knowledgeoftheresearchers, notmuchworks havebeendoneonavailabilityand
usabilitystatusofICTresourcesforphysicseducationinCOEinEnugustate.Therefore,
thisworkis poised determinetheavailability andutilizationofICTresourcesinteaching
andlearningofphysicsin CollegesofEducationin EnuguState.
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StatementoftheProblem
The Scientificandtechnologicaldevelopmentofanynationdependsonthelevel of

scientificskillspossessedandutilizedbyhercitizens.ThisiswhyScienceeducation ofthe

21St centuryshouldadopt lifecompetencies as part ofinnovationinadigitalage science

education.Forthescientificandtechnologicaldevelopmentofanynationtobeattained,
Physics knowledge iS very much required.Despite thecrucialrolephysics plays inthe

educationandtrainingof futurephysics teachers,there isa declineinachievementin
physics inCollegesof education.Someresearchersattributed the poorachievementof
physicsstudentsincollegesofeducationtonon-availabilityandpoorusability ofICT

resourcesbyPhysicslecturersincollegesofeducation.Someattributedittolow level of

ICTproficiencybyphysicslecturersinthe collegesofeducation. Otherresearchers

argued thatschooltype and gender ofthelecturersarethe major factorshindering
availableandusabilityoftheICTresourcesforteachingphysicsincollegesofeducation.

Thislingeredproblem has resulted inlowenrollmentofphysicsstudentsincolleges of

education;andconsequentlyresultedtopoorproficiency ofphysicseducationgraduates
incolleges of education. Inview of theon-going, the presentstudyidentifies
availabilityand utilizationofICT resourcesforteachingphysicswhoseimpartin
teaching and learningphysicsincollegesofeducationinEnugu Statehavenotbeen so

much reportedin the literature.Therefore,theproblemofthisstudyis put inaquestion
form "What is the availabilityandutilizationof ICT resourcesfor teaching physicsin
collegesofeducationin EnuguState?

Purpose of theStudy
The purpose ofthestudywasto determinetheavailabilityandutilizationstatusof

CleverboardandmultimediaprojectorsforteachingandlearningofphysicsEducationin
publicandprivateCollegesofEducation inEnuguState.Specifically,thestudy sought to

determinethe:
1. AvailabilitystatusofcleverboardforteachingandlearningPhysicsinpublicand

privateCollegesofEducationinEnugu State.

~i Availabilitystatus of multimediaprojectors forteachingandlearningPhysics in

public andprivateCollegesofEducationinEnuguState.
3.Utilization status ofclever boardfor teachingandlearningPhysicsinpublicand

privateCollegesofEducationinEnuguState.
4.Utilizationstatusofmultimediaprojectorsforteachingandlearning Physics inpublic

andprivateCollegesofEducationinEnuguState.

ResearchQuestions
The followingresearchquestionsguidedthestudy.
1.Whatisthemeanoftheavailabilitystatusofcleverboardsforteachingand learning

Physics in publicandprivateCollegesofEducationinEnuguState?
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2.Whatisthemean of theavailabilityof multimediaprojectorsforteachingand
learningPhysicsin public andprivateCollegesofEducationin EnuguState?

3. Whatisthe utilizationofcleverboardinteachingandlearningPhysics in publicand
privateColleges ofEducation in EnuguState?

4. Whatistheutilizationofmultimediaprojectorsinteachingand learningPhysicsin
public andprivateCollegesofEducationinEnuguState?

Method

Thestudy employedacensussurveyresearchdesign.A censussurveyresearch
designisonewhichdataiscollectedfromeverymemberofthepopulationstudied
(Nworgu,2018).Thecensus surveyresearchdesignwasconsideredmostappropriate
for thisstudybecauseitprovidesacompleteview ofallthemembersofthepopulation
understudy.Thestudywascarried out inEnugustate.EnuguState is oneofthestatesin
the Eastern partofNigerialocated at thefootof theUdi PlateauintheSouthEastern

geopoliticalzone.EnuguState is made up of17localgovernmentareas.Enugu State

sharesborderswithAbia and Imo states intheSouth,Ebonyistatein the East,Kogi in

theNorthwestandAnambrastateinthe WesternpartofNigeria.Enugustate hassix

educationzonesnamelyAgbani,Awgu,Enugu, Nsukka,ObolloAfor and Udi education

zones. EnuguStatehaseightcollegesofeducation,encompassingbothpublicand
private collegesofeducation,universities,polytechnicsandmanysecondaryschools.
Theconsiderable largenumber of thecolleges ofeducationandotherinstitutions of

learning in the state depict that thepeopleinthearealikeeducationand aremostlycivil
servants.

TheresearcherchoseEnugustateduetothefactthat most of the collegesof
education have qualified physicslecturers, laboratories,ICTtools and otherinstructional

materialsandyetstudentsexperiencedifficultiesinansweringquestions inphysicsin
their examinations. Thepopulation forthestudy was madeupof30physicslecturers
whoarecurrentlyservingineightColleges of Education(COE)inEnuguState.
Among whom are21male lecturers and nine (9)female lecturers. Also20physics
lecturersareteachingin publicCOEand10 areinPrivateCOE.Theentire population
constitutedthesamplesizeusedforthe studydue tothefactthat thepopulationissmall

andmanageable.Hence,therewas nosampling.Theinstrumentfordatacollectionfor
this studywasa structured questionnaire adaptedfromNCCEchecklist,theresponse
optionwasincreasedfrom2 to4.Theresearchernamedtheinstrument"Availabilityand
UtilizationStatus ofICT Resources forPhysicsEducation Questionnaire"
(AUSICTRPEQ)besidesthe researcher's directobservations.Directobservationswith
thechecklistwereused by the researcherindetermining theavailabilitystatusofICT
resourcesforeffectiveteachingand learningof physicsinCOEinEnuguState.The
researcheradapted items 1- 46 becauseofits relevancetocleverboardandmultimedia

projectorsasmajorcomponentsofthestudy.The (AUSICTRPEQ)consistedof
Ninety-two (92) item basedonresearchquestions1-4.The (AUSICTRPEQ)was
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arranged intwosections of SectionAandSectionB.SectionA concerned with the

personal/demographicdataoftherespondents.Theinformationthatwassuppliedbythe
respondentsinthissectionAwas used in answeringresearchquestions5-10andtesting
thehypotheses.SectionB wasconcernedwiththe data required foransweringthe
researchquestions1-4. SectionBconsistedofatotal number of54 items arrangedin
four (4) clustersbasedon researchquestions1-4.

Clusters and2have 25 and21items per clusterrespectivelywith two

responseoptions of A(Available) orNA(Not- Available). Theseclusters were

concernedwith AvailableICT resourcesforuseby Physicslecturersinteachingand
learningphysics in COEwhileclusters3and4willbearatingscaleandwasconcerned
with theextentofutilization oftheavailableICT resources by physicslecturersin

teachingand learning physics.Specifically,clusters 3 and4 consistsof 25 and 21

items per clusterrespectivelywith fourpointsratingscaleresponseoptionsofVHE-
Very highextent,HE-Highextent,LE- Low extent,VLE- Very lowextent.The

instrumentswere validatedbythreeexpertsfromESUT.Theinstrumentswere tested for

internalconsistencyreliabilityusingKuder-Richardson-20andCronbach's alpha which

yielded a coefficientof0.98 and 0.96indicesrespectivelyforavailabilityandutilization
items.Theinstrumentwasdistributed to therespondentsuponselectionthroughthehelp
of theresearchassistantswho doubledtobe theirphysicsteachersintheirrespective
schools. Researchquestions and 2were answeredusingmean,andStandarddeviation.
This wasappropriatebecauseit hasonlytwooptionsofAvailableorNotavailable.The

meanresponsesthat was greater thanzerowas rated as positive(available)whilemean
scoreslessthan orequal to zero wasrated as negative (Not available).Research

questions3-10wasansweredusingmeanandstandarddeviationresponses with values

of4,3,2and1forveryhighextent(VHE),high extent(HE),LowExtent(LE),VeryLow
Extent (VLE)respectivelywasassigned to responsesfromwhichamid-pointmeanvalue

wascalculated.Hypotheses weretested usingt-teststatistics.Thechoice oft-test is

becausemorethanonegroup was involved(schooltypeand gender).

Results

Research Question1:
Whatisthe meanofthe availabilitystatusofcleverboardsforteachingandlearning
Physics in publicandprivateCollegesofEducation inEnugu State?

Table1:Mean andStandarddeviation ofAvailabilitystatusofCleverboardfor
teachingandlearningofPhysicsinCollegesofEducationinEnuguState

S/N Items Mean SD Status

ResistiveTechnologyboards 0.30 0.47 FA

2 Electromagneticwhiteboards 0.73 0.45 HA

3 Electronicgraphicsboard 0.00 0.00 NA
4 Magneticcardsforrecording 0.70 0.47 HA
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MobilecommunicationgadgetssuchasiPad,itouch 0.87 0.35 HA

Electronicreaders 0.00 0.00 NA

Faxmachine 0.03 0.18 FA

MobileresourcessuchasMP3,MP4,MP5etc 0.87 0.35 HA

Laserscanner 0.03 0.18 FA

Ultrasound/Infrared 0.13 0.35 FA

IWBSoftware 0.33 0.48 FA

DesktopComputers 0.97 0.18 HA

UPS 0.47 0.51 A

e- librarycontainingPhysicstextbooks 0.93 0.25 HA

CD-ROMs 0.63 0.49 A

StylusPen 0.67 0.48 A
AndroidCell Phone 1.00 0.00 HA

Television set 0.53 0.51 A

AlternativePowerSupply 1.00 0.00 HA

20 Podcasts andstreamingsuch as podcast, Lecture0.07 0.25 FA

etc.

21 Shareddocumentse.g. SlideShare,GoogleDocsetc. 0.67 0.48 A

22 ComputersoftwaresuchasMSexcel,MSwordetc. 1.00 0.00 HA

23 Optical 0.03 0.18 FA

24 Flashmemories 0.40 0.50 A

25 Audioand videodisc 0.43 0.50 A

GrandMean/SD 0.50 0.29 A

Key:SD=StandardDeviation,HA=HighlyAvailable,A=Available,FA=Fairly
Available, NA=NotAvailable

Thedata presented inTable revealsthatitems3 and 6havemeansof0.00,indicating
thatthe itemsare notavailableforteachingandlearning of PhysicsinCollegesof
EducationinEnuguState.In thesamevein,the meansofitems1,7,9, 10, 11,20and23

have meansrangingfrom 0.01 0.39,indicating that the clever boardofICT tools are

fairlyavailableforteachingand learningofPhysicsin CollegesofEducation inEnugu
State. Again,the meansofitems 13,15,16,18,21,24and 25havemeansrangingfrom
0.40 - 0.69,indicating thatthecleverboardof ICTareavailableforteachingand
learning ofPhysicsinCollegesofEducationinEnugu State.Furthermore, themeans of

items 2,4,5,8,12,14, 17, 19and 22havemeansrangingfrom 0.70-1.00,indicating
that the cleverboardofICTarehighlyavailablefor teaching and learningofPhysicsin
Colleges ofEducation inEnuguState.Generally,thegrandmean of theitems is 0.50,

indicatingthatcleverboardisavailableforteachingandlearningofPhysicsinColleges
ofEducationinEnuguState.Table alsoshowsthattheStandarddeviations (SD) ofall
the items are withinthe rangeof0.00to0.51and arepositivewhichindicatesthatthe
respondentswerenotveryfar fromoneanotherin theirresponses.
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Research Question2:
Whatisthe mean ofavailabilityofmultimediaprojectors for teaching Physicsin
teachingandlearningPhysicsinCollegesofEducationinEnuguState?

Table2:MeanandStandarddeviationofAvailabilitystatus of Multimedia

projector for teachingand learning of Physics in CollegesofEducation in Enugu
State

S/N Items Mean() SD Status

26 CathodeRayandlearningTube(CRT)projectors 0.03 0.18 FA

27 LiquidCrystalDisplay(LCD)projectors 0.00 0.00 NA
28 DigitalLightProcessing(DLP)projectors 0.97 0.18 HA

29 Picoprojector 0.00 0.00 NA

30

SENSOOSADNES
Light EmittingDiode(LED)projectors 0.13 0.35 FA

3-Dprojectors 0.00 0.00 NA

Overheadprojector 0.97 0.18 HA

USB Flash 0.53 0.51 A

Portable Videogames 0.47 0.51 A

DVD 0.97 0.18 HA

InternetConnectionModem 1.00 0.00 HA

Laptops 1.00 0.00 HA

AudioSystem 0.47 0.51 A

Digitalcameras 1.00 0.00 HA

Transparencies 0.13 0.35 FA

Wikisuchas wikispaces,wikipad,Wikipedia 0.27 0.45 FA

DigitalRepositoriese.g.Googlescholar,YouTube, 0.70 0.47 HA

Assessmentandsurveytools e.g. Exam&Quiz HA

Builder
1.00 0.00

44
+

Asynchronouscommunicationse.g. email,forums 0.97 0.18 HA

Synchronouscommunications e.g.Googletalk, A

iChat
0.43 0.50

46 Satellite 0.70 0.47 HA

GRANDMEAN/SD 0.56 0.24 A

The datapresentedin Table2revealsthat items27,29and31havemeansof0.00,
indicating thattheitemsofmultimediaprojectorsarenotavailableforteachingand
learningofPhysicsin CollegesofEducationinEnuguState.Inthesamevein,themeans
of items 26,30, 40and41 havemeansrangingfrom0.01-0.39,indicating that the

multimediaprojectorsof ICTtoolsarefairlyavailableforteachingandlearningof
Physics inCollegesof Education in EnuguState.Again,themeansofitems33,34,38
and45havemeansrangingfrom0.40-0.69, indicatingthatthe multimediaprojectorsof
ICTareavailableforteachingandlearningofPhysicsinColleges ofEducationinEnugu
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State.Furthermore,themeansofitems28,32,35,36,37,39,42,43,44and 46 have

meansrangingfrom0.70-1.00,indicatingthatthemultimedia projectorsofICTare
highlyavailableforteachingand learningofPhysicsin CollegesofEducation in Enugu
State. Generally, the grand mean of the items is 0.56,indicating thatmultimedia

projector is available forteachingandlearning ofPhysics inCollegesofEducation in

Enugu State.Table2 also shows thattheStandarddeviations(SD)ofallthe itemsare
within the rangeof0.00to0.51and are positivewhichindicatesthattherespondents
werenotvery far from oneanother in their responses.

ResearchQuestion3:
What istheutilizationofcleverboardinteachingandlearningofPhysicsinpublicand
privateCollegesofEducationinEnuguState?

Table 3: MeanandStandard deviation of Utilizationstatus of cleverboardfor

teachingandlearningofPhysicsinCollegesofEducation inEnugu State

Mean ) SD StatusS/N Items

FU47 ResistiveTechnologyboards 1.55 0.78

U48 Electromagneticwhiteboards 2.17 0.80

Electronicgraphicsboard 1.21 0.49 FU49

2.48 0.99 U

85

SEERAL
Magneticcardsforrecording
Mobilecommunicationgadgetssuchas iPad,itouch 2.03 0.33 U

1.17 0.38 FUElectronicreaders

1.21 0.41 FUFaxmachine

MobileresourcessuchasMP3,MP4,MP5etc 2.55 0.63 U
1.59 0.91 FULaserscanner

1.52 0.83 FUUltrasound /Infrared

1.93 0.88 FUIWBSoftware

0.83 UDesktopComputers 2.76

1.69 0.76 FU59 UPS

2.10 0.62608
7

0

8

286888F

e-librarycontainingPhysicstextbooks
2.14 0.74CD-ROMs
2.72 1.10StylusPen

0.68 DODIHUAndroidCellPhone 3.41

2.41 0.63 UTelevisionset
UAlternative Power Supply 2.41 0.91

Podcastsandstreamingsuch as podcast, Lectureetc. 1.34 0.61 FU

e.g. SlideShare, Google Docs etc. 0.92 UShareddocuments 2.28

ComputersoftwaresuchasMSexcel, MSwordetc. 2.41 0.68 U

1.21 0.56 FUOptical
FUFlash memories 1.72 0.88

1.62 0.82 FUAudio and videodisc
1.99 0.73 FUGrandMean/SD
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Key:SD=StandardDeviation, HU=HighlyUtilized,U=Utilized,FU= FairlyUtilized,
NU=NotUtilized.

ThedatapresentedinTable3showsthatitems47,49,52,53,55,56,57, 59, 66,
69,70and71 havemeansranging from 1.0-1.9,indicatingthatthecleverboardofICT
resourcearefairlyutilizedforteaching and learningofPhysicsinCollegesofEducation
inEnuguState.Inthe samevein, themeansofitems48, 50,51,54, 58,60,61,62,64, 65,
67and68 havemeansrangingfrom 2.0 - 2.9,indicatingthatclever boardofICT
resources areutilized forteachingand learning ofPhysicsinCollegesofEducation in

Enugu State.Again,the item63hasmean rangeof3.0-4.0,indicatingthat clever board
ishighlyutilizedforteachingandlearningofPhysicsinCollegesofEducationinEnugu
State. Generally,the grandmeanoftheitemsis1.99, indicatingthatcleverboardis fairly
utilizedforteachingand learningofPhysicsinCollegesofEducationin Enugu State.

Table 2 alsoshowsthattheStandarddeviations(SD)ofallthe items arewithintherange
of0.33 to 1.10and are positivewhich indicatesthat therespondentswere not very far

fromoneanotherin their responses.

ResearchQuestion4:
Whatisthe extent ofutilization of multimedia projectorsinteachingand learning
Physicsin CollegesofEducationinEnugu State?

Table4: Mean andStandarddeviation of Utilizationstatusofmultimediaprojector
forteachingandlearningofPhysicsinCollegesofEducationinEnuguState.

S/NItems Mean SD Status

72 CathodeRay Tube(CRT)projectors 1.48 57 FU

73 LiquidCrystalDisplay(LCD)projectors 1.45 51 FU

74 DigitalLightProcessing(DLP)projectors 2.03 82 U

75 Picoprojector 1.14 .44 FU

76 LightEmittingDiode(LED)projectors 1.31 .47
1.66 .77 FU

FOOT
NO
T

3-Dprojectors FU
Overheadprojector 1.90 77 FUUSBFlash 2.21 1.08
PortableVideogames 1.72

DVD 2.21

InternetConnectionModem 2.69

Laptops 2.66

85
AudioSystem 2.24

86
Digitalcameras 2.31

Transparencies 1.55 I
CARE 2.2355552

87 Wikisuchaswikispaces,wikipad, Wikipedia 1.48 78 FU
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88 DigitalRepositoriese.g.Googlescholar,YouTube, 2.31 1.04 U

89 Assessmentandsurvey toolse.g.Exam &Quiz
Builder

3.14 52
HU

90 Asynchronouscommunicationse.g.email,forums 2.45 63 U

91 Synchronouscommunications e.g.Google talk,
iChat

1.72 84
FU

92 Satellite 2.00 .80 U

GrandMean/SD 1.98 0.72 FU

The data presented inTable4shows thatitems72,73,75,76,77, 78,80, 86,87
and91 havemeans ranging from1.0-1.9,indicatingthat the multimediaprojectorsof

ICTresource arefairly utilizedforteachingand learning of Physics in Collegesof
EducationinEnuguState.Inthesamevein,themeansofitems74,79, 81,82,83,84,85,
88,90and92havemeansrangingfrom 2.0-2.9,indicatingthatmultimediaprojectors
of ICT resources areutilizedforteachingandlearning of PhysicsinCollegesof
EducationinEnuguState.Again,theitem89hasmean rangeof3.0-4.0, indicatingthat
multimediaprojectorofICTis highlyutilized forteaching and learningofPhysics in

Collegesof Educationin EnuguState.Generally,the grand mean ofthe itemsis 1.98,
indicatingthatmultimedia projectorsarefairly utilized forteachingand learningof
PhysicsinCollegesofEducationinEnuguState.Table4also showsthattheStandard

deviations(SD) of alltheitems arewithintherangeof0.44to1.08and are positive
whichindicatesthattherespondentswerenot veryfar fromoneanotherin their

responses.

DiscussionoftheFindings
Thefindingsofthestudyrevealedthatthe grand meanoftheitems is0.50,

indicatingthat the CleverBoardisavailable forteaching andlearning physics in

Colleges of Education in Enugu State.The findingsofthestudyalso showed that the

standarddeviation (SD)oftheitemsarewithintherangeof0.00-0.50and arepositive,
whichindicatesthat therespondentswerehomogenousintheir responses. Thisfindingis
intandemwithKiptalamandRodriguess(2011)who stated thatthe integration of the

newtechnologyintoeducationisexceedinglyrelianton theaccessibilityandavailability
of theresourcesinschools. The findings of thisstudydisagreeswithLeach(2008),
Nwana (2007;2008band2012) that thenewinformation and communication

technologies(ICTs)neededforachievingthegoals ofeducationforall arenotavailable.

TheynotedthatthenewtechnologiesneededforeffectiveICT implementation inschools
are notavailable.Again,the findingsdoes notalignswithJegedeand Owolabi(2008)
that thereisdearthofinfrastructuralfacilitiesfortheteachingofcomputerEducationand
generalscience.Thefinding disagreeswiththeGlobalICTReport(2012)thatNigeria
ranked112outof142countriessurveyed fornetworkreadinesstoparticipateandbenefit
fromICTdevelopment.
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Thefindings showed thatthe grand meanofthe items is0.56,indicatingthat
multimedia projector isavailableforteachingandlearning physics in colleges of

educationinEnuguState.

Thefindingsof the studyalsorevealedthatthestandarddeviation (SD)of all the

itemsarewithintherange of0.00-0.51and are positive whichindicatethatthe

respondentswere notvery far fromoneanotherin their responses.Thisfinding isin

agreement withSamailaetal(2021)whopositedthatthe availabilityandintegrationof
interactive multimediatoolsineffectiveteaching andlearninghelpsstudents toimprove
theirunderstandinginvarious abstract subjectssuchasphysics.Thefindingsof this

studydisagrees withLeach (2008),Nwana (2007; 2008band 2012) that the new

informationandcommunicationtechnologies (ICTs) neededforachievingthegoals of

educationfor all are notavailable.Theynoted thatthenewtechnologiesneeded for

effectiveICTimplementationinschoolsarenotavailable. Again,thefindings does not

aligns with JegedeandOwolabi(2008)thatthereisdearthofinfrastructural facilitiesfor

theteachingofcomputerEducationandgeneralscience.The findingdisagreeswiththe
GlobalICTReport(2012)thatNigeriaranked112out of 142countries surveyed for

networkreadiness to participateandbenefitfromICTdevelopment.
Thefindingsofthestudyrevealedthatthegrand mean of theitemsis1.99,

indicatingthattheCleverBoardwasfairlyutilized forteachingand learningofphysics
incolleges of education inEnuguState.Further,analysisshowedthat thestandard
deviations ofalltheitemsarewithintherangeof0.033 to1.10andarepositivewhich

indicatesthattherespondentswerehomogenousintheirresponses.This isinagreement
withGilaktejani(2012)whostatedthatwhenstudent'sinterestincreases,understanding,
becomes enhancedandretentionability increased, thereisthe tendency foran

improvement in academic achievementofthestudents. This findingdisagreeswiththe
findingsofOlolube (2006)andPelgrum(2012)that observedthat there 1S poor ICT

resourcesintegrationandusagein theschool system for tachingandlearningpurposes.
Again,the findingis notinconformitywith Pumer (2011)andNana(2008b)thatthe
teacherslackthe necessaryskills and competencies in theuse of ICTresources for

teaching and learningof sciencesubjects.Thefindingisalsoindiscordwith Amedu

(2014)thatsecondaryschoolteacherslacktheskillstofullyutilizee-learningtechnology
incurriculumimplementation hence, thetraditional chalk and dusterapproachstill
dominateinsecondaryschoolpedagogy,meanwhilethestudy providedthatlecturersin
collegesofEducationhave possessednecessaryskillsandimplement ICT integration.

Thefindingsrevealedthat thegrand mean ofalltheitemsis 1.98,indicatingthat
multimediaprojectorarefairlyutilizedforteachingandlearningofphysicsincolleges of

educationinEnuguState.Furtheranalysisofthestudy revealed thatthestandard

deviationsofalltheitemsarewithintherangeof0.44 1.08and arepositivewhich
indicatedthattherespondentswerenotveryfarfromeachotherintheirresponses. This

findingcorrelates withthediscoveryofFakeye(2010)that mostColleges ofEducation

inNigeriaarenotwellpreparedfortheutilization of ICTresources.Thisfinding
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disagreeswiththefindingsofOlolube(2006) and Pelgrum(2012)thatobservedthat
thereis poor ICT resources integrationandusagein theschoolsystemforteaching and

learningpurposes.Again,thefindingisnot inconformitywithPumer(2011)and Nwana

(2008b)thattheteacherslackthenecessaryskillsandcompetenciesintheuse ofICT

resourcesforteachingandlearningof science subjects. Thefinding is also indiscord

withAmedu(2014)thatsecondaryschoolteacherslacktheskillstofully utilize

e-learningtechnologyincurriculumimplementationhence,thetraditionalchalk and

duster approachstilldominate in secondaryschoolpedagogy, meanwhilethestudy
providedthat lecturersin collegesofEducation have possessed necessaryskills and

implementICTintegration.

Conclusions/Recommendations

for
Thestudy iscenteredontheavailability and utilizationstatusofICT Resources

PhysicsEducationinColleges of Educationin EnuguState.Inview of the

findingsof thisstudy,thefollowingconclusions weredrawn In view ofthelearning
effectiveness and benefitsofclever boardsin the classroom;it is recommendedthatall

teachersparticularly thephysics teachersare encouraged to beusing thecleverboards in

the classroom. Physicstextbooksauthors shoulddevelopbooksthat willreflecttheuse
of ICT toolswith teacher's guides.Governmentand relevantprofessionalassociations
shouldsponsor further researchontheeffectivenessof useofICTResources(clever
board andmultimedia projectors) inenhancingstudents'academic achievements in

physicsand othersciencesubject.Asnew innovation,teachersshouldbeproperlytaught
howtousethe newtechnology.
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