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Abstract

Theacceptedgeneralnotionthatchemistryisabstract innatureasitis presentedvia
mathematicalformulars,structuresandarrows, goes toa longextentinbeingperceived

difficult bythe students,whichinturnhinderstheiracademic achievementand interest

inthe subject.Hence, thestudyinvestigateddifficultconceptsinchemistryas perceived
by students and teachersinseniorsecondaryschoolsinAgbaniEducationZone of
EnuguState.Two researchquestionsguidedthe study.The studyadopteddescriptive
survey design. Thepopulationfor thestudy comprised1462seniorsecondaryschool
three(SS3)chemistry students and 45chemistryteachersinpublicsecondaryschools
withinAgbaniEducationZone.Asamplesizeof359 (314studentsand45 teachers) was

usedforthestudy. Theinstrumentfordatacollectionwasa structuredquestionnaire
titledDifficultChemistryConceptsQuestionnaire(DCCQ),whichwasdesignedbythe
researcher.Theinstrumentwas dividedinto twosections namely: A andB.SectionsA

wasbasedon therespondents' biodata while Bconsisted46-itemstatementsstructured

to elicit informationfromthe respondents.Theinstrumentwasvalidatedbythreeexperts.
Inordertodetermine reliabilityoftheinstrument,theresearcheradministered30copies
ofthequestionnaireon 28SS3chemistrystudentsand 2 teachersin twoschoolsin

Enugu EducationZoneto determine theoverall reliabilityindex of theinstrument.

Cronbachalphareliabilitycoefficientformulawasusedto estimate thereliabilityofthe
instrument,andanoverallreliabilitycoefficientof.75wasestablished.The datawere

collectedby theresearcherwiththehelpoftwo researchassistants. Thecollecteddata
were analyzed using meanscores andstandard deviation. The decisionrule for

interpreting theresultswasbased on the values ofthecalculatedmeans.Item responses
on eachofthe research questionswereconsidered high anddifficultwhenthemean is

2.50 andabove,and lowandnot difficultwhenlessthan2.50.Theresults ofthe analysis
revealed that the chemistryconcepts inseniorsecondaryschool thatteachersand
students perceivedasdifficultare:chemicalcombination,massvolumerelationship

(stoichiometry),acid,base reaction, oxygen andits compounds, amongothers. Thestudy
alsorevealedthattherewasasignificantdifference betweenmaleandfemalechemistry
studentsas wellasteachersintheir mean difficulty in some concepts. Basedonthe

findingsofthestudy,itwas recommendedthat:teachersandstudents shoulddevote

greaterattentionto the teachingandlearningofthese difficultconcepts,andworkshops
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andseminarshould be organizedfor chemistryteacherstotrainthem on howto

effectivelyteach the identifiedareaswherestudentsstruggle.

KeyWords:Chemistry Concepts,DifficultChemistryConcepts,Perception

Introduction

Educationisaninstrument "parexcellence"foreffectivenationaldevelopment.
The developmentofanynationdependslargelyonthe levelofeducationattainedbyher
citizensespeciallyinthe area ofscience andtechnology.Itishighlyrated as themost

importantinstrumentofchangesinceanydefinitechangeintheintellectualand social

outlookofthepeoplemust beprecededbyaneducationalrevolution.Incognizancewith
theimportanceof science and technologyinnational development,science
subjects-Biology,Physicsand Chemistryaretaught in secondaryschools to prepare a

base foranyscienceandtechnologicaldevelopment(Ababio,2013). Thisaccordingto
Idoko (2014),isimportantbecausetheknowledge of science in generalhelpsmanto

understand himself,hisenvironmentand how hisenvironmentinfluenceshim.

Therefore,scienceaccordingtoIdoko(2014)isthe application ofman'sacquired
knowledge to influence and manipulatehisenvironmenttoachieve better living
conditionforhimself. Inanotherreport,Mbajiorgu(2018)stated that scienceisthe study
ofnaturaloccurrenceorwayofmakingsenseofthenatural physical world.Mbajiorgu
furtherrevealedthatthere cannotbe anymeaningfuldevelopmentwithoutscience. This

isinagreementwiththe notion of Nwachukwu(2015)which reportedthatthe
developmentof thenation dependsonthelevel ofscientificteaching andknowledge
receivedbyindividuals.

Fromthe aboveexplanations,scienceinanutshellcanbeseenas a fieldofstudy
which involvesasystematicprocessofcarefully investigating andobtainingknowledge
aboutnature and itsphenomena.This knowledgewhenfullyacquired isfittodevelop
scientificallyliterate individualswithhighcompetencefor rationalthoughtand action,
whichby implicationwillbring about nationaldevelopment. Moreso,thisscientific

knowledgeisunavoidablyrelatedtothe classroomsetting.Hence, most learning
approaches arelargely dependentontechnologicalcompetenceandskillswhichare
productsofscientificknowledge. This implies thatscientificknowledgecanbe
acquiredthrougheffective teaching and learning ofscienceconcepts. Thus,science
educationis vitalininculcatingscientificknowledgeto thedesiredlearners.

Accordingto Cobern(2017),scienceeducationistheapplicationof educational

(learning) theoriesespeciallythosebasedonthephilosophical, sociologicaland
psychologicalperspectives inthe endless search forknowledge,resulting in the

developmentofthecognitive, affectiveandpsychomotordomains through some

systematicprocessesinvolvingcarefulobservation,deductionandtestingbyempirical
means.Cobernopinedthatforthepurposeofteaching,scienceeducationistheprocess
wherebypersons(teachersinclusive)arepreparedorequippedwithknowledgeandskills
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to helpensuretheeffective disseminationandinculcationofscientific concepts, culture

andthinkingprocessandactivitiesthroughgeneralacceptedpedagogicalstrategiesand

theories.Scienceeducationis thus morethan thepresentationoracquisitionofscientific
facts andskill. Scienceeducationincludesthedevelopmentof newways of thinking,
reactingandbehaving--adevelopmentthat reveals itselfin increasedskills,knowledge
andthinkingcapacitiestotackle problems oflife.Itisthefieldofsciencethat iS

concernedwithsharingof sciencecontents,some social sciences, and theprocessof
teaching science pedagogyin ordertoprovideexpectationsforthedevelopment of

understandingpartofthescientificcommunity.
However, science asadisciplineisbroadlystudiedinthreemajor subjects;

Biology, PhysicsandChemistry(Aniodoh, 2019). Aniodohfurther stated that the

conceptofchemistryandchemical activities inthe environmenthashelped to expose
one'smind to the importanceofchemistry tothesociety.Hence,therelevance of

chemistry asarequirementfor technologicaladvancementofanationcannotbelooked

downupon.Theclassificationof anynation into developed, developingand under

developedcouldbemeasuredaccuratelyby the numberofchemists,physicists,engineers,
pharmacists,doctors,agriculturalistsandscienceeducatorsthenationcouldproduce.
Chemistryismostcommonlyregardedas thecentralscienceor themotherofallScience

owing toitsconfluence and influence(Ahiakwo,2017).Chemistryasa physicalscience
isthatbranchofsciencewhich dealswithhowsubstancesaremade,how theycombine
witheachotherundercontrolledenvironmentalconditions,suchastemperatureand
pressure,and how the subjectcan lay thenecessaryfoundation fortechnological
advancementMagbo,(2018). Chemistryisasciencesubjectthatdeals with theproperties,

compositionandstructureofsubstances,the transformation theyundergoand theenergy
that isreleasedorabsorbedduringtheseprocesses(Alan,2019).

Through thelearningofchemistry,itispossibleto acquireknowledge,skillsand
understanding in engineering, medicine andother relatedscientificandtechnological
fields.AccordingtoPatrick(2020),using chemistry, pharmaceuticalproductswere
discoveredwhichhavecontributedto improvementinlifeexpectancyand quality oflife

of many patients.It hasincreasedfoodproduction through theuseof fertilizersand

pesticides,andalsoincreaseddeveloped plasticsandothermaterialsthatareusedin
almosteveryfacetofourlives.

Chemistryeducationplaysacrucialroleindevelopingstudents'scientificliteracy
and inpreparingthemfor futurecareers inscience-relatedfields.

Theobjectivesofchemistryeducationaccordingtotherevisededitionof
the SeniorSecondarySchoolChemistryCurriculum(NERDC,2017), is expected
amongotherthings toenablestudentsto:

4:
Developinterestinthesubjectofchemistry.

iii.
Acquirebasictheoreticalandpracticalknowledgeandskills.
Developinterestinscience,technology andmathematics

iv. AcquirebasicSTMknowledgeandskills
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V. Developreasonablelevel ofcompetenceinICTapplicationsthat will

engenderentrepreneurialskills.
Vi. Apply skillsto meetsocietalneedsofcreatingemploymentandwealth.
vii. Be positioned totakeadvantageofthe numerous career opportunities

offeredbychemistry.
viii. Be adequatelypreparedforfurtherstudiesinchemistry.

Theaboveobjectives arequitegoodand it is expectedthatwhenchemistry
teachingis gearedtowardsthe attainment of the objectives,thestudents'achievement
willbehigh.Iftheobjectivesareachieved,thechemistrystudentswillnotonlybehighly
knowledgeableinchemistry,butwillalsoacquirethenecessaryskillsandcompetencies
thatwilltranslateto high achievementin thesubjectinexternalexaminations. The

knowledgeofchemistryprovidesimportantunderstandingofourworldandhowitworks.

Itis an extremelypractical scienceand its' knowledgeandprinciples helpinourdaily
lives,especially intheimprovementofhealth care,conservation of natural resources,

protectionoftheenvironmentandprovisionofoureverydayneeds forfood, clothingand
shelter.

Despite thenumerousimportantapplicationsof chemistrytolife, students

encounterdifficultieslearningthe subjectbecauseoftheabstractnatureof thesubject,
(Kousathana,2019). Thestudentsofferingchemistry arefacedwithvariousdifficult

conceptsinthesubjectmatter.Thefailureofseniorsecondaryschoolstudentsin
chemistryoverthe years hasbeenofgreatconcerntoscientificresearchers,West African

Examination Councilchemistryresultshasconsistentlyfor two years recorded low

gradesfor chemistry, forinstance,far below averagelevel wasrecordedin2017 and

2018respectively.Outof454,28thatsatforchemistryWAECexamin2017 only 45.78%

creditedchemistryandin2018 out 439,622 thatwrotetheexamonly45.46%credited
chemistry(WAECChiefExaminer,2017and2018).Itshowsthatstudents'performance
ontheaveragewerebelowfiftypercentfrom2017-2018whichwasnot too good.There
hasbeenanoutcryby thestudentseachyearwhenWAECreleasestheirannualresults,
as a result ofstudents' poor achievementespeciallyinthe Science subjects(Salami,
Mohammed,andOgunlade;2019).

Candidates'achievement attheSeniorSchoolCertificateExamination (SSCE)
conductedby WAEC hasconsistentlyremainedpoor with Chemistryhavingone of the

worstandpoorestresultsovertheyears(Ibe&Maduabam,2019).Forexample,alookat
the WestAfricanExaminationsCouncil(WAEC)results inChemistryfrom2010 to

2014 showsthatin2010,outof105,453thatsatforChemistryin all thesecondary
schools inEnuguStateonly 26,680creditedChemistry, in 2011,outof107,781
candidates that satforchemistryWAECExamination,only40,506creditedthesubject,
in 2012, out115,549thatsatfor the examination,only 35,095candidatescredited
chemistrysubject, and in 2013,outof91,781 thatwrotethe exam,only 28,852credited
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chemistry, also in 2014,outof 6,401 candidatesthatsatforthe examination,26,031
creditedchemistrysubject.

Thismeans thatonlyaboutonein fourstudentscanuseChemistryasone of the

subjects thatwouldqualifythemforuniversityadmission.(Ibe&Maduabam,2019).Yet,
chemistryisaprerequisitea to all coursesinmedicineandrelatedfield,allengineering
courses,pharmacy,andmanyothersthatareconsideredprestigiousbythesociety; this

meansthattherewillbealow numberofadmissions.WAECannualreportby Chief

Examiners2015and2016also noted poor academicachievementinChemistrywhich
manifestedinconstantpoorgradesandrepetitionofclasses.Thus, onetends toquestion
whythegeneral unsatisfactoryacademicachievementinChemistryamongthesecondary
schoolstudents.These poorachievements inChemistryhavemadesomeresearchersto

study theproblemwiththehopeoffinding thecausesandpossiblesolutions.
Student'spoorachievementinseniorsecondaryschoolchemistryisasaresultof

the broadness and difficult concepts inchemistry.Othercauses couldalsoinclude;
difficultchemistryconcepts(Agogo,2020),and theabstractnatureofchemistryconcepts
(Samba&Eriba2021).Concept is definedasaperceivedregularityinobjectsor events

or a record ofevents designedtobelabeled.Examplesare kineticenergy,
thermodynamics,and So on.

Difficultconceptistheextenttowhich a conceptor topiccanbecomprehended
by a learner.Thespectrumstretchesfromleastdifficultwherethestudentveryreadily
progressesintheconceptfromrote tomeaningfullearning(Novak,& Grove, 2017) to

the polarendofmostdifficultwhere thelearnerencounters challenges from

meaningfullylearningfromtheconcept. GroveandNovakhave impliedit to mean the

easiness ordifficultyinattainingaconcept.AccordingtoErin(2020),Dealingwith
unobservablechemistryconceptscan bechallenging, as theseconcepts are not directly
observablethrough oursenses.Dealingwithunobservablechemistryconceptsrequires
creativity, rigorousreasoning,and a combination ofexperimentaland theoretical

approaches.Understandingchemistryindeedrequirescriticalthinking skills.Chemistry
isacomplex scientificdisciplinethatdeals with the composition, properties,and
reactions of matter.Tograsptheconcepts inchemistry, one mustengagein critical

thinkingat various levels like,problemsolving, conceptualunderstanding,analyzing
data, andcreativity,predictingoutcomes, experimental design,problem identification,
evaluationandreflection.

Chemistryisbestunderstoodand practicedby writingnotesandformulasusinga

pen andpaper.
Moreover,breakingdowncomplexconcepts, consistent practice,seekinghelp

fromteachersorpeers, and usingstudy aidscanallaidstudents'understandingof
difficultchemistryconcepts (Erin, 2020).Omiko,(2017) in reaction to this

opined thata conceptisconsidereddifficultifan academicallyaveragechemistrystudent
performspoorlyin itafterevaluation,evenwhentheteacher hasput inhisbestduring
instructionaldelivery.
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aIndividual'sperceptionofagivenconceptdependsonthecognitiveability and

determinesthe level of understanding of the concept.Consequently,the conceptof
easiness ordifficultyasperceived byany individualisdynamic,relativeandsubjective.
Thisexplainswhyadifficultconcepttoaparticularstudentmaybeeasy toanotherinthe
sameclassevenunder the sameconditionand canvary from person to persondueto

individualdifferencesincognitiveabilities,learning stylesand motivation.And the

difficultyofaconceptissubjectiveanddependson howaperson perceived and interpret
it.

Perceptionisthe organization,identificationandinterpretationof sensory
informationin order to representand understandthe presented information(Pormerantz
& James,2019).Itisimportanttounderstandstudentperceptionsofhowtheyperceive
teachers'questionsand answerquestions inclass. Thoseperceptionsaffectstudents'
willingnesstoparticipateactivelyinquestionandanswers sessions(Cole,2017).

Perceptionrefers to theprocess of interpreting and makingsense of sensory
information fromour environment.Itinvolves thewayweperceive,understand,and
interpretstimulisuch as sights,sounds,tastes,smells,andtouch.Perception is influenced

by ourpreviousexperiences,culturalbackground,beliefs,andexpectations,and it plays
a crucialrole inshaping ourunderstandingoftheworldandourinteractions with it

(Drew,2023).
Perceptionofdifficult conceptsinsecondaryschoolchemistryisacommon issue

thatmanystudentsface.Thereareseveral reasonswhystudentsmayfindcertain
conceptsin chemistrychallenging tounderstand.One of themainreasonsforthe

perception of difficultconcepts insecondaryschoolchemistryistheabstractnatureof
thesubject.Chemistrydealswiththestudy ofmatter,itsproperties,and how it interacts

with othersubstances. Many oftheconcepts inchemistryarenottangibleandrequire
students tothinkin abstractterms.Thiscanbechallengingforstudentswhoaremore

accustomedtoconcrete,hands-onlearningexperiences(Smith,2018).
Anotherreason for theperception of difficult conceptsinsecondaryschool

chemistry is thecomplexterminologyandsymbols used in thesubject.Chemistryhas its

aownlanguage,withawiderangeoftermsand symbolsthatstudentsneedtolearnand
understand. Thiscanbeoverwhelming for students,especiallythosewhostrugglewith
memorizationor have difficultywithlanguageskills(Brown, & Jones,2019).
Additionally,themathematical natureofchemistrycan alsocontributetothe perception
of difficult concepts. Chemistryinvolves a significantnumber of calculations and

problem-solving,whichcanbechallengingforstudentswhoare notcomfortablewith

math.Understandingthe mathematical relationshipsinchemistryrequiresastrong
foundationinalgebraand othermathematicalconcepts,whichsomestudentsmaylack
(Johnson,2020).Thestudents'perceptions in chemistrycanvary greatly. Some students

mayfindchemistryfascinatingandengagedinlearningaboutthecomposition,properties,
andreactionsofdifferentsubstances(Parkand Roehrig, 2021). They may appreciate the
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practicalapplicationsofchemistryin everyday life,suchasunderstanding the behavior

ofchemicalsinfood, medicine,ortheenvironment.
Ontheotherhand,somestudents may perceivechemistryas challengingand

intimidating.Theymay struggle withunderstandingcomplexconcepts,equations,and
formulas.Theabstractnatureofchemistry,with itsemphasisonatoms,molecules,and
chemicalreactions,can be difficultforsomestudentsto grasp. Additionally, some

studentsmayfeeloverwhelmedby theamountofmemorizationrequiredinchemistry,as
theyhave to learnthe names, symbols,andpropertiesofnumerouselements and

compounds. They mayalsofind itchallengingtoapplytheoretical knowledge to

practicalexperimentsandproblem-solvingtasks.
Overall,students'perceptionsinchemistrycanbe influencedbytheirprior

knowledge,learningstyle, and interestin thesubject.Teachers'teachingmethods,
resources, andsupport can also play a significantrole in shapingstudents'perceptions
andattitudestowardschemistry.

Toaddressstudents'difficulties, teachers canusevariousteachingstrategies,such
as usingvisualaids,providingclear explanations andexamples,interactiveactivities,and
offeringextra practiceand support. Breakingdowncomplexconceptsintosimplerparts
andprovidingreal-worldapplicationscan also helpstudentsunderstandandrelateto
difficultchemistryconcepts.

Genderdifferencesinperception ofdifficultconcepts. Studieshaveshownthat

theremaybegenderdifferencesinhowdifficultconceptsinchemistryareperceived by
students.Forexample,a study by(Smith, Johnson., & Brown,2018)found that male

studentsweremorelikelytoperceivecertainconceptsin chemistryasdifficultcompared
tofemalestudents.Thismaybedue to societalstereotypesandexpectationsthatsuggest
that malesare more adept atscienceand mathsubjects,whilefemalesarebettersuited
forsubjectsinthe humanities.

Furthermore,female students may bemorelikely to internalizefeelingsof
inadequacywhenfacedwith difficultconcepts in chemistry.Thiscanleadto a lackof
confidenceintheirabilitiesandareluctanceto seek help orask questions inclass. In

contrast,malestudents maybe morelikelytoexhibitoverconfidenceintheirabilities,
whichcan also hindertheirlearningandunderstandingof difficult concepts.Gender asa

factor responsible forstudents'perception of someconceptsinchemistry.Thereare
differentlevelsofdifficult conceptsexperienced by chemistrystudentsand these

conceptsperceived difficultare experiencedby bothboysandgirls.Genderstereotyping
alsoinfluencetheclassroom interaction patterns ofstudentsand teachers. Genderis a

majorfactorthatinfluencescareerchoiceandsubjectinterestofstudents. Itis stated that

moredifficultworksareusuallyreservedformaleswhilethefemalesareconsidered
feminine in a naturalsetting.Thus,inschoolmalesarelikelytotake difficultsubjects
areaslikechemistrywhilethe femalestaketocareerthatwillnotconflictwithmarriage
chances,marriageresponsibilitiesand motherhood(Okeke,2019).Thefemale students
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showhigheranxietytowardsthe learning of chemistry insecondaryschoolsthan the

malestudents(Jegede,2017).
Therefore,gendercanindeedbeafactorthatinfluencesstudents' perceptionof

difficultyinlearningchemistryconcepts.It'simportanttoacknowledge that gender
stereotypesandsocietalexpectationcanimpactstudents'self-perception,motivationand
engagementinchemistryasasubject.Inotherwords,knowledgeis memorized but it iS

meaninglessand does nottranslate intothought. Thisproblemcouldbesolvedthrough
appropriateteachingmethodsemployed by theteacher.

Teachers'perceptions inchemistryvary greatlydependontheirindividual
experiences,knowledge,and teachingstyles. Someteachersmay view chemistry asa

challengingsubjectthat requiresa strong understandingofcomplexconcepts and

equations(Park&Roehrig, 2021). They maybelieve that students needtobehighly
analyticalanddetail-oriented inorder to succeed inchemistry.Otherteachershave a

morepositiveperceptionofchemistry,seeingitasan excitingand engagingsubject that
allowsstudentstoexploretheworldofatoms,molecules,andreactions.Theyemphasize
thepractical applications of chemistryineverydaylife,suchasunderstandinghow
chemicalsinteractandhowtheycan be used tosolvereal-worldproblems.

Someteachersviewchemistryasa foundationalscience that laysthegroundwork
forfurtherscientificstudy. Theyseeitasasubjectthathelpsstudentsdevelop critical

thinkingandproblem-solvingskills, aswellasfosteringacuriosityaboutthenatural
world(Subahan&Ahamad,2017).

However,thereareteachers who struggle withteachingchemistry,findingit
difficulttomakethe subject accessibleandengagingfor theirstudents.Theyhave
limitedknowledgeor confidence in the subject matter,whichcan impact their perception
ofchemistryasawhole.

Teachers'perceptionofdifficultchemistryconceptsandtheirlackofinterestin
thesubjecthavebeenreportedtobeafactorresponsibleforteacher-studentperceptionof
difficultyinscience.(Ajayi,2017).Teachers'perceptions of chemistrycangreatly
influencetheirteachingapproach,the resourcestheyuse, andthelevelof enthusiasm

theybring to theclassroom.Whenencounteringdifficult concepts inchemistry, there are

several effectiveapproachesthataresuitableforteachingdifficultconcepts in chemistry.
Oneofthe approachesto overcomingconceptdifficultyinsecondaryschoolchemistryis
toprovidestudentswithhands-on,interactivelearningexperiences.Researchhasshown
that studentslearnbestwhen theyareactivelyengaged inthelearningprocess(Smith&

Jones,2018). By conductingexperiments, demonstrations, andsimulationsin the

classroom,studentscan seetheconceptsthey arelearningaboutinaction,which can

helpthembetterunderstandand retaintheinformation.Anotherapproach is tousevisual

aidsandmultimediaresourcesto helpstudentsvisualizeabstract concepts. Studies have

shownthatvisual learningcanbeparticularlyeffectiveforstudentswhostrugglewith
traditionaltextbook-basedlearning(Brown&White,2019).Chemistryteacherscanuse
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videos,diagrams,and animationstohelpstudentssee how moleculesinteract, how

reactionsoccur,and howelementsarearranged on theperiodictable.
Additionally,providingstudentswithopportunitiesfor collaborativelearningcan

helpthemovercomeconceptdifficultyinchemistry.Workingin groups allowsstudents
todiscuss and debate ideas,askquestions,andreceivefeedback from theirpeers
(Johnson, 2020). Thiscan helpstudents deepen theirunderstandingofthematerial and

developcriticalthinkingskills.
Furthermore,breakingdowncomplexconcepts intosmaller, more manageable

chunks can helpstudentsgraspdifficultconceptsinchemistry.Chemistryteachers can

usescaffolding techniquesto guidestudentsthroughthelearningprocess,providing
themwiththesupporttheyneedtobuildtheirunderstandingstepbystep(Clark&Lewis,
2017). By breaking downcomplexconcepts intosmallerparts,studentscanfocuson
mastering one conceptatatime beforemoving on tomoreadvancedtopics. By
implementing these approaches,chemistryteacherscanhelpstudentsdevelopa deeper

understandingofchemistryandbuildtheskillsthey need to excelinthesubject.
InAgbanieducationzone,theunderstandingof difficultchemistryconcepts

among studentsisamatterof concern.Manystudentsstruggle to grasp criticaltopics,
resulting in pooracademic achievementsandageneral lack ofenthusiasmfor thesubject.
Understandingthe underlyingreasonsforthese difficulties isessentialforeducators and

policymakerstodesigneffectiveinterventionsthatimprovetheteachingandlearning of

chemistryinseniorsecondaryschools;hence, theneedforthisstudy.

StatementoftheProblem

Chemistryeducationplaysacrucialroleindevelopingstudents'scientificliteracy
and inpreparingthemforfuture careers inscience-relatedfields. However,it has been

observed that students in seniorsecondaryschoolswithinAgbanieducationzone
encounterdifficulties inunderstanding andmasteringchemistryconcepts. These

difficultiesmayhindertheiroverallacademicachievement,and interest inthesubject.
Furthermore,theperceptionsofdifficultchemistryconceptsamongstudentsand teachers

may vary,leadingtodiscrepanciesininstructionalpracticesandassessmentapproaches.
Thespecificproblemstobeaddressedinthisresearchstudyinclude:Lackof

specificunderstandingof thedifficultconceptsinchemistry,reasonswhychemistry
conceptsaredifficulttoteachand learn in seniorsecondaryschoolsand theapproaches
employedtosolvetheproblems.
Addressingtheseissueswill providevaluableinsights intothe difficultiesfaced in

teachingand learningchemistry conceptsin seniorsecondaryschoolswithinAgbani
educationzone. Theconcern ofthisstudy is therefore set to provideanswerstothe

problems of theresearchwhich is posed inaquestion form: whatare the difficult

chemistry concepts as perceivedbystudents and teachers inseniorsecondaryschoolsin
Agbani educationzone ofEnuguState.



REPR
69 JournalofScienceEducation(JOSCED)Vol.5,No.1 SOMAP

ArePL

CENTOFSCIENCERO

ResearchQuestions
Thestudywasanchoredon thefollowingresearchquestions:

l. Whatconceptsinthe seniorsecondaryschool chemistry do students and teachers

perceiveddifficultto teachandlearn?
2. Whatdifferenceexistsbetweenmaleandfemalestudent'sperceived difficult

conceptsin seniorsecondaryschoolchemistry?

Method

A descriptivesurveydesignwasadopted forthe study.Asurveydesign,
according toNworgu(2015)isadesign where peculiarcharacteristicsofaknown or

identifiedpopulationarestudiedthroughasample,which is deemedtoberepresentative
ofthepopulation.Suchstudyisonlyinterestedindescribingcertainvariablesinrelation
to the population.Ojo(2019)opinedthatsurveyis the besttechnique forobtainingthe
necessarydata from a groupinwhichthe sample drawnfromthe populationandtheir
opinionwillbeused to generalize theopinionoftheentirepopulation. It is used in

studies thatinvolvefinding individualopinions (Olaitan,2018). This designwas
consideredappropriatefor thestudybecauseitmadeuse ofquestionnairein obtaining
theopinionsoftherespondentsusedinthestudy.Hence,thestudysought theopinionof

the students and teachersinAgbani EducationZoneontheir perceptionof difficult

chemistry concepts inseniorsecondary schools.ThestudywasconductedinAgbani
Education Zone ofEnuguState.Agbani Education Zoneis one of the sixEducation
Zones inEnuguState.ItismadeupofthreeLocalGovernmentAreasthus:EnuguSouth,
NkanuEast andNkanu West.Thereare45publicsecondaryschools inAgbani
EducationZone.EnuguSouth hasatotalof14publicsecondaryschools,NkanuEast19
andNkanuWest12,thisamountingto a totalof45publicsecondaryschoolswithin the

contextofAgbaniEducationZone.Thepopulationforthe studyconsistedall the senior

secondaryschoolthree(SS3)students whoofferedchemistry and allthechemistry
teachers inthe45 public secondaryschoolswithinAgbaniEducationZone.The
populationsizewas 1462 chemistrystudentsand45chemistryteachers.Asamplesizeof

359(314studentsand45teachers)wasusedforthestudy.Todeterminethesample size

of students, Taro Yamane'sformulawasusedandasampleof314students(132a male

and182female) weredrawnfromthe populationof 1462.Inaddition, all the45

chemistryteacherswereused forthestudy.Therefore,314SS3students and 45

chemistryteacherssumuptoatotalsample sizeof359respondents.
A 46-itemstructuredquestionnairetitled DifficultChemistryConcept

Questionnaire(DCCQ)wasused asinstrument fordatacollection,whichwasdesigned
bytheresearcherin linewith researchquestionsthat guided the study. Thequestionnaire
was arrangedintwo parts,Section A, andSectionB.SectionAwas concernedwiththe

bio-dataoftherespondents,whilesection B consists of itemsraisedtoanswerthe

researchquestions.The itemsoftheDCCQwerestructuredtohavefourpoints'scalesof:
VeryDifficult (VD),Difficult(D),ModeratelyDifficult (MD)and NotDifficult(ND).
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were giventotheoptionsrespectivelyineachlineof
scale.

TheInstrumentwas subjectedto face andcontentvalidation.Theinstrumentwas
validated bythree experts, twofromScienceEducationDepartment,andonefrom
Mathematics andComputerwhomajors inMeasurementandEvaluation,all from

FacultyofEducation,EnuguStateUniversityofScienceandTechnology,ESUT). The

validatorsmadesome constructivecommentswhichformedthe basisforthe
modification of theitemsbefore using it.Inorderto determinereliability of the

instrument,theresearcheradministered 30copiesofthe questionnaire to28SS3

chemistrystudents and 2 teachersintwo schoolsinEnuguEducationZone todetermine

the overall reliabilityindex ofthe instrument. Cronbach alphareliabilitycoefficient
formulawas used toestimatethereliability of theinstrument,andoverall reliability
coefficientof.75wasestablished. Todistribute theinstrument,theresearchervisited
theschoolswithtwo researchassistants.At spot delivery method wasused indata

distribution,thiswasto ensure 100%returnrateofthedistributedinstrument.Thedata
werecollected by theresearcherwiththe helpoftworesearchassistants.Thecollected
datawereansweredusingmeanscoresandstandarddeviation.Therefore,thedecision
ruleforinterpretingtheresultswas basedonthevaluesof thecalculatedmeans.Item

responseson each of theresearchquestionswereconsideredhighanddifficultwhenthe
meanis 2.50andabove, andlowandnotdifficultwhenlessthan 2.50.

Results

ResearchQuestion1:What Conceptsin theSenior SecondarySchoolChemistry do

StudentsandTeachersPerceivedDifficultinAgbaniEducationZone?

Table1:MeanandStandardDeviationscores ofStudentsandTeachersPerceived

DifficultConceptsinSecondarySchoolChemistry.
S/N Difficult chemistry Concepts as X Std. Decision

PerceivedbyTeachersandStudents Deviation

1 Particulatenature ofmatter 2.40 1.131 NotDifficult

wN
Chemicalcombination 2.58 1.080 Difficult
Gaslaw 2.36 1.123 NotDifficult

4 Periodictable andperiodicity 2.46 1.113 NotDifficult
5 Ratesofchemicalreaction 2.47 1.064 Not Difficult

6 Massvolumerelationship 2.51 1.138 Difficult

(stoichiometry)

10
a

Quantitativeanalysis 2.33 1.106 NotDifficult
Acid, basereactions 2.55 1.142 Difficult

Waterandsolution(solubility) 2.47 1.088 NotDifficult
10 Oxygenanditscompounds 2.55 1.081 Difficult
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11 Hydrogenandtheir compounds 2.65 1.156 Difficult

12 Sulphurandtheir compounds 2.36 1.094 Not Difficult

13 Nitrogenand theircompounds 2.58 1.130 Difficult

14 Oxidationandreduction(redox reaction) 2.58 1.087 Difficult
1

2
0

Electrolysis 2.37 1.121 NotDifficult
Petroleum 2.42 1.113 NotDifficult

17 Metalsandtheir compounds 2.60 1.104 Difficult

18 Carbonandtheircompounds 2.45 1.117 Not Difficult

19 Hydrocarbons 2.53 1.118 Difficult

20 Alkanols 2.45 1.053 NotDifficult

21 Alkanoicacid 1.65 669 NotDifficult

22 Qualitativeanalysis 2.04 863 NotDifficult

23 Giantmolecules(sugar,starch and2.26 1.032 NotDifficult

proteins)
GrandMean 2.41 1.074 Not Difficult

The data in Table aboveshowsthat9 out of23 concepts inseniorsecondaryschool
chemistry conceptswereperceivedas difficultby teachersandstudents of senior

secondaryschoolsinAgbaniEducationZone.Thehigh mean scores of Chemical

Combination2.55,massvolumerelationship(stoichiometry)2.51,acid,basereaction
2.55,Oxygen anditscompounds2.55, Hydrogenand their compounds2.65,Nitrogen
andtheircompounds2.58, Oxidationandreduction(redoxreaction) 2.58,Metalsand
their compounds2.60,andHydrocarbons 2.53 were perceiveddifficult.Whilethe mean

scoresofparticulatenaturesofmatter2.40,Gas law 2.36,Periodictableandperiodicity
2.46,Ratesof chemical reaction2.47,Quantitativeanalysis2.33, Water and solution

(solubility)2.47,Sulphur and theircompounds2.36, Electrolysis2.37,Petroleum2.42,
Carbonandtheircompounds 2.45,Alkanols2.45,Alkanoicacid 1.65, Qualitative

analysis2.04,andGiantmolecules(sugar,starchandprotein)2.26havelowmeanscores

andwereconsiderednotdifficult.Generally, items incluster1abovehavea grand mean

scoreof2.41whichisbelow the2.50meanbenchmarkof setfor the study.This
indicatesthat respondents are indisagreementthat allitems1-23inTable 1 aredifficult

chemistryconcepts perceivedbychemistry teachersandstudents inAgbaniEducation
ZoneofEnugu State.

ResearchQuestion2: WhatDifferenceExist BetweenMale andFemaleStudentson

PerceivedDifficultConceptsinSecondarySchoolChemistryinAgbaniEducationZone?



24EP

JournalofScienceEducation(JOSCED)Vol.5,No.1 *Mr72 PErO

MEANTOFSCIENCES

Table2:Mean andStandardDeviationscores of Male and FemaleStudentson

PerceivedDifficultConceptsinSecondarySchoolschemistry.
MALE FEMALE

S/N Difficultchemistry ConceptsasX SD Decision X SD Decision

Perceivedbymale and female
Students

24 Particulate natureofmatter 2.45 1.142 ND 2.37 1.127 ND

25 Chemicalcombination 2.55 1.058 D 2.59 1.094 D
26 Gaslaw 2.33 1.130 ND 2.38 1.120 ND

27 Periodictableandperiodicity 2.47 1.101 ND 2.46 1.122 ND

28 Ratesofchemicalreaction 2.48 1.073 ND 2.46 1.061 ND
29 Mass volume relationship2.55 1.174 D 2.48 1.118 ND

(stoichiometry)

30 Quantitativeanalysis 2.39 1.089 ND 2.30 1.117 ND
Acid. basereactions 2.55 1.148 2.56 1.141 D

32 2.47 1.059 2.48 1.106

33
Waterandsolution(solubility) ND

Oxygenandits compounds 2.58 1.042 2.54 1.106

Hydrogenandtheircompounds 2.65 1.152 2.64 1.160

35 Sulphurandtheircompounds 2.39 1.089 7907 D

+

3
D

D
2.34 1.099 ND

Nitrogen and theircompounds 2.56 1.154 2.59 1.118 D
37 Oxidation and reduction(redox2.56 1.086 D 2.60 1.090 D

reaction)

099F99
Electrolysis 2.35 1.105 ND 2.38 1.132 ND
Petroleum 2.45 1.114 2.40 1.114

Metalsandtheircompounds 2.61 1.123 2.59 1.095

Carbonandtheircompounds 2.47 1.115 2.20
ND
D

ND 2.43 1.120 ND

Hydrocarbons 2.58 1.094 2.53 1.134 D

Alkanols 2.49 1.015 ND 2.43 1.076 ND

44 Alkanoicacid 1.70 .709 ND 1.62 644 ND

45 Qualitativeanalysis 2.06 .880 ND 2.02 .854 ND
46 Giantmolecules (sugar,starch 2.58 .996 D 2.07 1.008 ND

andproteins)
GrandMean 2.44 1.071 ND 2.40 1.076 ND

The 2Table2aboveshowsthatmaleandfemalestudents ofseniorsecondaryschoolsin
AgbaniEducationZonesdiffers intheirmeanscores on difficultchemistry concepts.
Onlythemalestudents perceivedmass volumerelationship(stoichiometry)2.55,and
Giantmolecules (sugar, starchandprotein)2.58,to bedifficultwhileitwasnotdifficult

forthefemalestudent.Generally,items in 2cluster2abovehavea grandmeanscoreof
Maleand Femalerespondentsare2.44 and2.40respectivelywhicharebelow the2.50

meanbenchmarkofsetforthestudy.Thishowever,indicatesthat theresponsesofmale

and female respondents showdifferenceinthe chemistryconceptperceiveddifficult by
thestudents.
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DiscussionoftheFindings
Thediscussion is presentedunderthefollowingcaptions:
PerceptionofDifficult ConceptsinSecondarySchoolChemistrybyTeachers and

Students.

Thefindingsofthestudyin Table1revealedthatteachers and students perceived
9outof23concepts inseniorsecondaryschoolchemistry asdifficult.Thetestfornull

hypothesis in Table5indicatesthattherewasasignificantdifferencebetweenthemean
scores of teachersandstudents.Thefindingsare in linewiththeresultsofMusounda

(2022),whichrevealedthatmost difficult concepts were moleconcept,stoichiometry,
electrolysis,organicchemistryandredoxreaction.Thismeansthat students may not

performwell intheirfinalyearexaminationifthesourcesofdifficultiesarenotremoved.

Thefindingsare alsoinagreementwithJonah(2021)whichindicatedthat studentsand

teachersperceived15 out of 19 conceptsdifficulttocomprehendinchemistry.This
impliesthat thereweresignificantdifferences in perceptionofmeandifficultybetween
teachersand studentson such concepts. ThisfindingconcurswithInibehe(2018) who

noted thatstudentsperceived particulatenature of matter,chemicalbonding,periodic
table,acid,basesandsalts,oxidationreductionreaction,massvolumerelationship,
quantitativeanalysis,electrolysisandhydrocarbonsasdifficult concepts. Theabove

notedissupportedbythereportofFatima (2020)whichrevealedthatconceptsstudents
perceivedasdifficultinchemistryexceedthatoftheconceptsperceivednotdifficult.

Thefindings arealso in agreementwithAbdul-Kadir(2018)which revealedthat
students perceived12concepts63%asdifficultoutofthe19 conceptsin the

questionnaire.In thesamevein, thefindingsofthestudyare in agreementwith the report
of Peter(2017)which observedthatthestudentinmassvolumerelationship,hydrogen
reactivityseries,ionic theory,hydrocarbon,alkanolsandalkanoicperceiveddifficult to

learn.Balancingchemicalequationsandperformingstoichiometriccalculations require
strong mathematical skillsandanunderstandingofmoleconcepts.

Perception of DifficultConceptsinSecondarySchoolChemistry by Maleand

Female Students

Thefinding of thestudyrevealedthatmaleandfemalestudentsofsenior
secondaryschools inAgbaniEducationZonesdiffersintheir meanscoresonperceived
difficultchemistry concepts.Genderconsideration In Table 2 revealedthatonlymale
studentsperceived 10 outof23concepts asdifficultwhilefemalestudentsperceived 8

outof23conceptsasdifficult tolearn.Thetest fornullhypothesisintable6wasrejected
indicatingthatthereissignificantdifferencebetweenthe mean scoresofmaleand female

students infavor of thefemalestudentsbecausethemale studentsperceived more

concepts(massvolumerelationshipandgiant molecules)difficult.Thefindingsofthe
studyareinagreementwiththereportofPeter(2017)whichpositedthat thereislevelof

concepts difficultyexperiencedbymaleandfemalestudentsinthestudy ofchemistry
sciencesubjectespeciallychemistry.ThefindingsarealsoinagreementwithOladejo,



RETR
74 JournalofScienceEducation(JOSCED)Vol.5,No.l *pra

NEVi

ENTOFSCIENCEO

Ademola and Ayanwale(2023)whichrevealedthat there is a slight differencein the

perceptionofmaleandfemalestudents.

Thefindings of thestudyarein line withInibehe(2018) whorevealedthatonly
male students perceived stoichiometry, water andsolution, oxidation and reduction

reaction, electrolysis,carbonanditscompounds,as difficultconceptswhileonlyfemale
studentsperceivedsulphurand itscompounds,andhalogensand itscompounds difficult

to learn.ThefindingsarealsoinagreementwithJonah(2021)which indicatedthatthere
aresignificantbetweenmaleandfemalestudentsin theirmeandifficultyin some

concepts. Thefindingsofthestudyhoweverwereindisagreementwiththe findingsof
Fatima (2020)whichfound outthat gender differencehas no influence on their

perceptionofdifficultconceptsinchemistry.The finding ofthestudyisinconformity
withthe finding of Adul-Kadir(2018)who revealedthattheresultbased on gender
showedthatthemaleperceived15conceptsinSSS3 chemistry conceptsasdifficult,
whilethefemaleperceived 11conceptsas difficult; therewassignificantinfluence of

gender onstudents'concepts perceivedasdifficultinthe chemistry syllabus.The
findings ofthe study were in disagreementwiththefindings of Peter(2017)which
indicated that there is no significantdifferencebetween maleandfemalechemistry
students in theirperceptionofdifficultconceptsin chemistry.

Conclusion

The purposeofthestudy wastoidentifydifficultconceptsinchemistryas
perceived byteachers and studentsinseniorsecondaryschools in AgbaniEducation
Zone.The resultsof theanalysisrevealedthatthe chemistryconceptsinthe senior

secondaryschoolthat teachers and students perceivedasdifficultare:chemical
combination,massvolumerelationship(stoichiometry),acid,basereaction,oxygenand
itscompounds,hydrogenand theircompounds,nitrogenand theircompounds,oxidation
andreduction(redox reaction),metalsand theircompoundsandhydrocarbons.Thestudy
alsorevealedthat therewasasignificantdifferencebetweenmale andfemalestudentsas

wellasteachers in their mean difficultyinsomeconcepts.

Recommendations
Based on the findingsofthestudy, thefollowingrecommendationsweremade:

1.Teachersandstudentsshoulddevote greaterattentiontotheteachingandlearning
ofthesedifficultconcepts. Theteachershoulddeviseameans on howto make

students understand theconceptsidentifiedtobe difficult. Bothmaleand female

chemistrystudents should be encouragedto learn chemistrywithgreater
emphasisonmalestudents.

2. Theareas ofdifficultiesidentifiedbystudentsshouldbenotedand thechemistry
departmentwithitsteamofteachersshoulddevisemeanson how tomake
studentsunderstandtheconceptsidentifiedtobedifficult.
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3.Workshopsandseminar should be organizedforchemistryteacherstotrainthem
on howtoeffectivelyteach theidentifiedareaswherestudentsstruggle.

4.Use a combinationof datacollectioninstrumentsuchas questionnaires,
interviewsandclassroomobservationsto triangulate data and reduce bias.
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