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IN THE

H
owȱdoȱyouȱfeelȱaboutȱ
addressingȱtheȱtopicȱofȱ
evolutionȱinȱschoolȱscienceȱ

lessonsǵȱDoȱyouȱfeelȱexcitementȱ
atȱsharingȱwithȱchildrenȱaȱ
fundamentalȱandȱunifyingȱconceptȱ
underpinningȱallȱofȱmodernȱ
biologyǵȱPeterȱMedawarȱsaidȱ
thatȱȁForȱaȱbiologistǰȱtheȱalternativeȱ
toȱthinkingȱinȱevolutionaryȱtermsȱ
isȱnotȱtoȱthinkȱatȱallȂǯȱEvolutionȱ
oěersȱanȱintellectuallyȱsatisfyingȱ
andȱextremelyȱwellȬsupportedȱ
explanationȱforȱtheȱdiversityȱofȱlifeȱ
inȱtheȱnaturalȱworldǰȱitsȱsimilaritiesȱ
andȱdiěerencesǰȱhowȱchangesȱ
occurȱandȱhowȱnewȱlifeȱformsȱhaveȱ
developedǯȱThereȱareȱplentyȱofȱ
reasonsȱtoȱanticipateȱtheȱteachingȱ
ofȱevolutionȱwithȱexhilarationǯ

A controversial topic

Butȱperhapsȱinsteadǰȱorȱasȱ
wellȱasȱthisǰȱyouȱfeelȱaȱliĴleȱ
apprehensiveǵȱItȱwouldȱbeȱhardȱ
toȱęndȱaȱmoreȱcontroversialȱtopicȱ
withinȱtheȱschoolȱcurriculumǰȱ
particularlyȱifȱyourȱschoolȱ
happensȱtoȱlieȱinȱanȱareaȱwhereȱ
manyȱofȱtheȱchildrenȱcomeȱfromȱ
stronglyȱreligiousȱbackgroundsǯȱ
Whatȱisȱtheȱscienceȱteacherȱ
supposedȱtoȱdoȱifȱaȱchildȱrejectsȱ
theȱideaȱofȱevolutionȱbecauseȱ
theyȱhaveȱbeenȱtaughtȱtoȱbelieveȱ
inȱcreationismǵȱIsȱitȱtheȱscienceȱ
teacherȂsȱplaceȱtoȱtakeȱonȱparentsȱ
andȱlocalȱreligiousȱleadersǵȱOfȱ
courseǰȱnotȱallȱchildrenȱfromȱ
religiousȱfamiliesȱwillȱtakeȱsuchȱ

aȱhardȬlineȱviewǰȱbutȱifȱsuchȱ
opinionsȱareȱexpressedȱhowȱ
mightȱtheȱteacherȱrespondǵȱ
Youngȱchildrenȱmayȱwellȱsimplyȱ
beȱrepeatingȱwhatȱtheyȱhaveȱ
heardȱaroundȱthemǰȱsoȱisȱitȱ
appropriateȱtoȱspendȱclassroomȱ
timeȱonȱaȱdetailedȱcritiqueǵȱIsȱ
itȱfairȱtoȱdisagreeȱwithȱtheirȱ
parentsȂȱviewsȱwhenȱtheyȱareȱ
notȱpresentǰȱespeciallyȱifȱtheseȱ
viewsȱareȱsupportedȱbyȱaȱ
signięcantȱproportionȱofȱtheȱlocalȱ
communityǵȱPerhapsȱitȱwouldȱ
beȱbeĴerȱjustȱtoȱcategoriseȱsuchȱ
remarksȱasȱȁreligiousȂȱandȱrelegateȱ
themȱtoȱanotherȱpartȱofȱtheȱ
curriculumǵ
Inȱrecentȱyearsǰȱtheȱissueȱ

ofȱcreationismȱinȱtheȱscienceȱ
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classroomȱhasȱbecomeȱextremelyȱ
heatedǯȱMichaelȱReissǰȱprofessorȱ
atȱtheȱInstituteȱofȱEducationȱinȱ
LondonȱandȱaȱChurchȱofȱEnglandȱ
clergymanǰȱresignedȱasȱDirectorȱ
ofȱEducationȱatȱtheȱRoyalȱSocietyȱ
inȱŘŖŖŞȱaĞerȱheȱmadeȱaȱspeechȱ
inȱwhichȱheȱsuggestedȱthatȱitȱ
mightȱbeȱacceptableȱtoȱdebateȱ
creationismȱinȱscienceȱclassroomsǯȱ
Thisȱwasȱdespiteȱhimȱclearlyȱ
statingȱthatȱcreationismȱhasȱ
ȁnoȱscientięcȱbasisȂǯȱForȱmanyȱ
peopleǰȱtheȱideaȱofȱevenȱallowingȱ
discussionȱwasȱaȱstepȱtooȱfarǯȱ
Discussingȱcreationismȱwasȱ
equatedȱwithȱpromotingȱitǯ

Managing misconceptions

InȱaȱrecentȱpaperȱǻFosterǰȱŘŖŗŘǼȱ
IȱdrewȱaĴentionȱtoȱtheȱfactȱthatȱ
creationismȱisȱbyȱnoȱmeansȱtheȱ
onlyȱmisconceptionȱthatȱchildrenȱ
bringȱtoȱtheirȱscienceȱlessonsǰȱ
andȱyetȱitȱseemsȱtoȱbeȱtreatedȱinȱ
aȱveryȱdiěerentȱwayȱfromȱotherȱ
scientięcȱmisconceptionsǯȱWhatȱ
scienceȱteachersȱnormallyȱdoȱ
withȱchildrenȂsȱmisconceptionsȱ
isȱaddressȱthemǰȱandȱIȱthinkȱthatȱ
creationismȱshouldȱbeȱtreatedȱinȱ
theȱsameȱwayǯȱOneȱofȱtheȱmostȱ
triedȬandȬtestedȱtechniquesȱforȱ
handlingȱscientięcȱmisconceptionsȱ
isȱtoȱoěerȱcognitiveȱconĚictǯȱScienceȱ
teachersȱdoȱthisȱallȱtheȱtimeǯȱJustȱ
asȱinȱcreativeȱwritingǰȱwhenȱweȱ
askȱchildrenȱtoȱȁshowȱnotȱtellȂǰȱ
inȱscienceȱalsoȱitȱisȱfarȱmoreȱ
powerfulǰȱwheneverȱpossibleǰȱ
forȱchildrenȱtoȱcomeȱfaceȬtoȬfaceȱ
withȱevidenceȱforȱthemselvesǯȱ
Theyȱareȱbeingȱchallengedȱbyȱtheȱ
wayȱtheȱworldȱisǰȱwhichȱisȱexactlyȱ
theȱpositionȱthatȱscientistsȱplaceȱ

themselvesȱinȱeveryȱdayǯȱThenȱitȱ
isȱupȱtoȱtheȱchildrenȱtoȱdrawȱtheirȱ
ownȱconclusionsǯ
ForȱexampleǰȱchildrenȱoĞenȱ

thinkȱthatȱverticalȱthingsȱsinkȱinȱ
waterǰȱwhereasȱhorizontalȱthingsȱ
ĚoatȱǻYinǰȱTomitaȱandȱShavelsonǰȱ
ŘŖŖŞǼǯȱThisȱmayȱbeȱbecauseȱwhenȱ
weȱwalkȱintoȱshallowȱwaterȱweȱ
standȱonȱtheȱboĴomȱbutȱwhenȱ
weȱlieȱdownȱweȱĚoatǯȱThereȱ
isȱalwaysȱaȱgoodȱreasonȱwhyȱ
childrenȱdevelopȱaȱmisconceptionȱ
andȱitȱisȱimportantȱtoȱthinkȱaboutȱ
whatȱthatȱcouldȱbeǯȱWhatȱwouldȱ
aȱscienceȱteacherȱdoȱaboutȱanȱ
ideaȱlikeȱthisǵȱTheyȱmightȱaskȱ
theȱchildȱtoȱputȱaȱshortȱwoodenȱ
pencilȱintoȱsomeȱwaterȱinȱvariousȱ
orientationsǯȱWhicheverȱwayȱ
roundȱtheyȱputȱitȱinǰȱitȱwillȱ
alwaysȱĚoatǯȱThatȱexperienceȱ
providesȱcognitiveȱconĚictǱȱaȱ
clashȱbetweenȱwhatȱtheyȱthoughtȱ
andȱwhatȱtheyȱseeǯȱTheȱchildȱ
hasȱtoȱęndȱaȱwayȱtoȱresolveȱthisȱ
andȱtoȱconsiderȱwhyȱthisȱdoesnȂtȱ
happenȱwhenȱaȱpersonȱstepsȱ
intoȱaȱswimmingȱpoolǯȱLearningȱ
happensȱasȱtheȱchildȱmakesȱsenseȱ
ofȱtheȱconĚictingȱideasǯ

Sowing the seeds

Forȱmeǰȱtheȱprocessȱofȱmodifyingȱ
yourȱviewsȱtoȱaccountȱforȱ
conĚictingȱevidenceȱisȱexactlyȱ
whatȱscienceȱisȱallȱaboutǯȱThisȱ
isȱnotȱtoȱsayȱthatȱallȱweȱhaveȱtoȱ
doȱisȱęndȱoneȱdramaticȱpieceȱ
ofȱunassailableȱevidenceȱforȱ
evolutionȱandȱweȱcanȱjustȱstandȱ
backȱandȱwatchȱchildrenȱchangeȱ
theirȱmindsǯȱPeopleȱareȱresistantȱ
toȱchangingȱdeeplyȱheldȱbeliefsǰȱ
andȱforȱgoodȱreasonǯȱNoȱoneȱ
wouldȱthrowȱoutȱtheȱideaȱthatȱ
solidȱsteelȱobjectsȱsinkȱinȱwaterȱ
becauseȱofȱoneȱĚoatingȱneedleǰȱ
butȱtheyȱmightȱneedȱtoȱexpandȱ
theirȱthinkingȱbyȱbringingȱinȱ
ideasȱofȱsurfaceȱtensionǯȱSoȱoneȱ
pieceȱofȱcognitiveȱconĚictȱisȱ
unlikelyȱtoȱleadȱtoȱimmediateȱ
beliefȱchangeȱȮȱsometimesȱitȱ
canȱevenȱgoȱinȱtheȱoppositeȱ
directionȱandǰȱforȱaȱtimeǰȱmakeȱ

childrenȱmoreȱentrenchedȱinȱtheirȱ
viewsǯȱAȱsingleȱconversationȱorȱ
lessonȱisȱveryȱunlikelyȱtoȱmoveȱaȱ
childȱfromȱcompleteȱrejectionȱofȱ
evolutionȱtoȱcheerfulȱacceptanceǯȱ
Moreȱrealisticallyǰȱthereȱwillȱ
beȱstagesȱsuchȱasȱuncertaintyǰȱ
peripheralȱbeliefȱchangeȱandȱ
beliefȱdecreaseǰȱandȱanȱinitialȱ
discussionȱmightȱmerelyȱsowȱ
someȱseedsȱofȱdoubtǯȱHoweverǰȱ
thatȱisȱinȱitselfȱaȱvaluableȱinitialȱ
outcomeǯ
Peopleȱsometimesȱsayȱthatȱitȱ

isȱmuchȱtooȱdiĜcultȱtoȱexpectȱ
youngȱchildrenȱtoȱunderstandȱ
theȱevidenceȱforȱevolutionǰȱandȱ
thatȱteachersȱshouldȱjustȱtellȱthemȱ
thatȱevolutionȱisȱrightȱandȱexpectȱ
themȱtoȱacceptȱthatǯȱHoweverǰȱ
ifȱchildrenȱsimplyȱaccumulateȱ
correctȱfactsȱinȱscienceȱlessonsǰȱ
withoutȱtakingȱpartȱinȱtheȱ
processȱofȱconcludingȱthatȱtheyȱ
areȱcorrectǰȱtheyȱareȱnotȱreallyȱ
experiencingȱwhatȱscienceȱisȱ
allȱaboutǯȱReligiousȱdogmaȱisȱ
criticisedȱforȱbeingȱtakenȱonȱtrustȱ
fromȱanȱauthorityǰȱsoȱitȱwouldȱ
beȱratherȱironicȱifȱscienceȱlessonsȱ
wereȱtoȱoperateȱonȱtheȱsameȱbasisǯȱ
Forȱmeǰȱitȱisȱnoȱgoodȱifȱchildrenȱ
acceptȱevolutionȱsimplyȱbecauseȱ
theirȱteacherȱtellsȱthemȱthatȱitȱisȱ
trueǯȱAsȱsoonȱasȱsomebodyȱelseȱ
presentsȱcreationismȱtoȱthemȱinȱ
aȱmoreȱaĴractiveȱwayǰȱtheyȱmayȱ
switchȱtoȱthatǯȱWeȱneedȱtoȱhelpȱ
childrenȱtoȱmakeȱchoicesȱbasedȱ
onȱevidenceȱandȱnotȱacceptȱthingsȱ
blindlyǯȱToȱexpectȱchildrenȱtoȱ
suspendȱtheirȱcriticalȱfacultiesȱinȱ
scienceȱandȱjustȱpassivelyȱassentȱ
toȱwhateverȱweȱtellȱthemȱwouldȱ
beȱtheȱantithesisȱofȱwhatȱscienceȱisȱ
allȱaboutǯȱTheȱstanceȱunderlyingȱ
theȱRoyalȱSocietyȱmoĴoȱȁOnȱtheȱ
wordȱofȱnoȱoneȂȱisȱcriticalȱtoȱtheȱ
veryȱexistenceȱofȱscienceǯ

Children think for 
themselves

ChildrenȱareȱoĞenȱgreatȱscepticsǯȱ
Mythsȱtendȱtoȱraiseȱmoreȱ
questionsȱthanȱtheyȱappearȱtoȱ
answerȱandȱthisȱdoesȱnotȱescapeȱ
childrenǯȱWeȱunderestimateȱthemȱ
ifȱweȱthinkȱthatȱtheyȱcannotȱseeȱ
theȱproblemsȱwithȱthingsȱthatȱ
theyȱareȱtoldǯȱChildrenȱareȱwellȱ
ableȱtoȱthinkȱforȱthemselvesȱandȱ
areȱalwaysȱquestioningȱwhatȱ
adultsȱtellȱthemǯȱChristopherȱ
HitchensȱbeginsȱhisȱbookȱGodȱisȱ
notȱgreatȱǻŘŖŖŝǼȱwithȱanȱanecdoteȱ

There are plenty of reasons to 
anticipate the teaching of evolution 

with exhilaration
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fromȱhisȱdaysȱatȱprimaryȱschoolǯȱ
HeȱrecallsȱhowȱhisȱteacherȱsaidǱȱ
ȁSoȱyouȱseeǰȱchildrenǰȱhowȱpowerfulȱ
andȱgenerousȱGodȱisǯȱHeȱhasȱmadeȱallȱ
theȱtreesȱandȱgrassȱtoȱbeȱgreenǰȱwhichȱ
isȱexactlyȱtheȱcolourȱthatȱisȱmostȱ
restfulȱtoȱourȱeyesȂȱǻpǯȱŘǼǯȱHitchensȱ
describesȱhowǰȱasȱaȱşȬyearȬoldǰȱheȱ
justȱknewȱthatȱtheȱteacherȱhadȱitȱ
allȱwrongǱȱȁTheȱeyesȱwereȱadjustedȱ
toȱnatureǰȱandȱnotȱtheȱotherȱwayȱ
aboutȂȱǻpǯȱřǼǯȱObviouslyȱitȱisȱtheȱ
jobȱofȱtheȱscienceȱteacherȱtoȱgetȱ
thingsȱtheȱrightȱwayȱroundȱandȱ
toȱgiveȱchildrenȱaccessȱtoȱaccurateȱ
knowledgeȱaboutȱtheȱworldǰȱbutȱitȱ
isȱalsoȱvitalȱthatȱchildrenȱseeȱthatȱ
thisȱisȱnotȱjustȱanȱalternativeȱpointȱ
ofȱviewȱbutȱoneȱthatȱisȱsupportedȱ
byȱcompellingȱevidenceǯ

Changing ideas

Soȱwhatȱsortsȱofȱexperienceȱmightȱ
helpȱaȱchildȱtoȱbeginȱtoȱacceptȱ
theȱtheoryȱofȱevolutionǵȱDawkinsȱ
ǻŘŖŗŖǼȱpresentsȱmountainsȱofȱ
evidenceȱthatȱcanȱbeȱunderstoodȱ

experiencedȱgooseȱbumpsȱandȱ
whyȱtheyȱthinkȱitȱoccursǯȱBecauseȱ
ourȱancestorsȱwereȱnormalȱ
mammalsǰȱcoveredȱallȱoverȱwithȱ
hairsǰȱtheȱinvoluntaryȱreĚexȱthatȱ
raisesȱorȱlowersȱhairsȱenabledȱ
themȱtoȱregulateȱtheirȱbodyȱ
temperatureǯȱItȱalsoȱallowedȱthemȱ
toȱraiseȱtheirȱhairsȱasȱaȱresponseȱ
toȱfearǰȱmakingȱtheȱanimalȱseemȱ
largerȱandȱscarierȱtoȱaȱpredatorǯȱ
Forȱaȱporcupineǰȱforȱexampleǰȱ
thisȱisȱextremelyȱusefulǰȱbutȱnotȱ
reallyȱforȱaȱmodernȱhumanȱbeingǷȱ
Theȱactionȱisȱnotȱmuchȱuseȱtoȱusȱ
becauseȱweȱareȱnotȱhairyȱenoughȱ
forȱitȱtoȱmakeȱmuchȱdiěerenceǰȱsoȱ
itȱisȱunlikelyȱthatȱanyoneȱwouldȱ
designȱthisȱfeatureȱinȱtoȱaȱhumanȱ
beingǯȱItȱmakesȱsenseǰȱthoughǰȱ
ifȱyouȱseeȱitȱasȱaȱhangoverȱfromȱ
ourȱdistantȱancestorsǰȱpointingȱ
toȱwhereȱweȱhaveȱcomeȱfromȱinȱ
evolutionaryȱtermsǯ
Whatȱwouldȱaȱcreationistȱsayȱ

aboutȱgooseȱbumpsǵȱTheyȱmightȱ
sayȱthatȱgooseȱbumpsȱdoȱhaveȱaȱ
purposeȱbutȱweȱjustȱdonȂtȱknowȱ
whatȱitȱisǯȱSoȱchildrenȱcouldȱthinkȱ
aboutȱwhichȱexplanationȱtheyȱ
thinkȱisȱbeĴerǯ

Open the debate

Iȱthinkȱthatȱifȱweȱtryȱtoȱcensorȱ
allȱtalkȱofȱcreationismȱinȱtheȱ
classroomǰȱweȱriskȱinadvertentlyȱ
elevatingȱitȱinȱchildrenȂsȱeyesȱ
toȱsomethingȱforbiddenȱandȱ
excitingǯȱThisȱisȱnotȱgoingȱtoȱhelpȱ
themȱseeȱtheȱtruthȱofȱevolutionǯȱ
Ifȱchildrenȱcannotȱtalkȱopenlyȱ
aboutȱcreationismȱinȱscienceȱ
lessonsǰȱtheyȱwillȱtalkȱaboutȱitȱ
elsewhereȱinsteadǰȱwhetherȱthatȱ
isȱinȱtheȱplaygroundǰȱinȱreligiousȱ
studiesȱlessonsǰȱatȱhomeȱorȱinȱ
religiousȱmeetingsǰȱwhereȱitȱisȱ
muchȱlessȱlikelyȱtoȱbeȱchallengedȱ
asȱeěectivelyȱasȱitȱmightȱbeȱbyȱ
aȱscienceȱteacherǯȱScienceȱdoesȱ
notȱoperateȱbyȱsilencingȱitsȱ
opponentsǱȱitȱwelcomesȱdebateȱ
andȱusesȱevidenceȱtoȱdiscoverȱ
whatȱisȱtrueǯȱLearningȱtoȱthinkȱ

criticallyȱisȱaȱvitalȱpartȱofȱscienceȱ
educationȱȬȱsomeȱwouldȱsayȱtheȱ
mostȱimportantȱpartǯȱWeȱcannotȱ
cultivateȱthisȱunlessȱweȱgiveȱ
childrenȱopportunitiesȱtoȱconsiderȱ
competingȱexplanationsȱforȱ
factsȱandȱtoȱcomeȱtoȱconclusionsȱ
aboutȱwhyȱoneȱtheoryȱisȱaȱbeĴerȱ
explanationȱthanȱanotherǯ
Throughoutȱscienceǰȱtheoriesȱ

alwaysȱstandȱinȱoppositionȱtoȱ
alternativesǰȱandȱchildrenȱneedȱ
toȱseeȱhowȱscienceȱdebunksȱfalseȱ
viewsȱofȱtheȱworldǯȱItȱisȱjustȱasȱ
importantȱinȱscienceȱtoȱteachȱtheȱ
negativesȱȮȱwhatȱisȱnotȱtrueȱȮȱasȱ
itȱisȱtoȱteachȱtheȱpositivesǯȱTheȱ
twoȱbelongȱtogetherǯȱToȱargueȱinȱ
favourȱofȱdiscussingȱcreationismȱ
inȱscienceȱlessonsȱisȱnotȱtoȱbeȱ
inȱfavourȱofȱpromotingȱitǯȱOnȱ
theȱcontraryǰȱbyȱtalkingȱaboutȱ
competingȱideasǰȱchildrenȱareȱ
givenȱtheȱopportunityȱtoȱdevelopȱ
theirȱcriticalȱscientięcȱfacultiesȱ
soȱthatȱtheyȱcanȱweighȱupȱtheȱ
evidenceȱforȱthemselvesǯ
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Religious dogma is criticised for being 
taken on trust from an authority, so it 

would be rather ironic if science lessons 
were to operate on the same basis

byȱchildrenȱifȱtheirȱteachersȱwillȱ
helpȱthemȱtoȱdoȱsoǯȱOneȱplaceȱ
toȱstartȱcouldȱbeȱwithȱhumanȱ
vestigialȱorgansȱȮȱpartsȱofȱtheȱ
bodyȱthatǰȱthroughȱtheȱcourseȱ
ofȱevolutionǰȱhaveȱlostȱallȱorȱ
mostȱofȱtheirȱoriginalȱfunctionǯȱ
Forȱexampleǰȱchildrenȱcouldȱbeȱ
askedȱaboutȱwhenȱtheyȱhaveȱ

Science does not 
operate by silencing 

its opponents: it 
welcomes debate 

and uses evidence 
to discover what 

is true
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