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ABOUT THIS REPORT
Thisˉissueˉbriefˉisˉtheˉthirdˉandˉfinalˉinˉaˉseries publishedˉbyˉtheˉMetropolitanˉEducational
ResearchˉConsortiumˉʯMERCʰˉaddressingˉdigitalˉequity inˉKʵ12ˉschoolsʘˉˉItˉexamines
researchˉregardingˉstudentsˀˉuseˉofˉandˉoutcomesˉrelated toˉtechnologyʘˉˉResearchˉfinds
thatˉinequitiesˉexistˉinˉuseˉandˉoutcomesˉforˉstudents basedˉonˉgenderʙˉlanguageʙˉabilityʙ
raceʙˉSESˉandˉotherˉsocioculturalˉfactorsʘˉˉBased onˉtheseˉinequitiesʙˉtheoreticalˉand
practicalˉrecommendationsˉareˉdiscussedʘ

PʙblicaʄiȰȟ Daʄe

Julyˉ2021

RecȰșșeȟded CiʄaʄiȰȟ

WashingtonʙˉJʘʙˉWoodardʙˉAʘʙˉBeckerʙˉJʘʙˉRhodesʙˉJʘʙ HarrisʙˉAʘʙˉKeyesʙˉOʘʙˉ̒ˉNaffʙˉDʘˉʯ2021ʰʘ
Digital˂equity˂in˂the˂time˂of˂COVIDʕ˂Student˂use˂of technology˂for˂equitable˂outcomesʘ
RichmondʙˉVAʚˉMetropolitanˉEducationalˉResearchˉConsortiumʘ

A ɦeɜȰɦʄ b˃ ʄhe MeʄɦȰɜȰliʄaȟ EdʙcaʄiȰȟal Reɶeaɦch CȰȟɶȰɦʄiʙș

Establishedˉinˉ1ʅʅ1ʙˉtheˉMetropolitanˉEducational ResearchˉConsortiumˉʯMERCʰˉisˉa
researchˉallianceˉbetweenˉtheˉSchoolˉofˉEducation atˉVirginiaˉCommonwealthˉUniversity
andˉschoolˉdivisionsˉinˉmetropolitanˉRichmondʚˉChesterfieldʙ GoochlandʙˉHanoverʙˉHenricoʙ
PetersburgʙˉPowhatanʙˉandˉRichmondʘˉThroughˉourˉPolicy andˉPlanningˉCouncilʙˉMERC
divisionˉSuperintendentsˉandˉotherˉdivisionˉleaders identifyˉissuesˉfacingˉtheirˉstudents
andˉeducatorsˉandˉMERCˉdesignsˉandˉexecutesˉresearch studiesˉtoˉexploreˉthemʙ
ultimatelyˉmakingˉrecommendationsˉforˉpolicyˉandˉpracticeʘ MERCˉhasˉfiveˉcoreˉprinciples
thatˉguideˉitsˉworkʚˉRelevanceʙˉImpactʙˉRigorʙˉMultiple PerspectivesʙˉandˉRelationshipsʘ
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STUDENT USE OF TECHNOLOGY FOR
EQUITABLE OUTCOMES
Thisˉisˉtheˉthirdˉinˉaˉseriesˉofˉreportsˉaboutˉdigital equityˉinˉeducationʘˉThe initialˉreport
laidˉoutˉaˉcomprehensiveˉframework forˉunderstanding andˉthinkingˉthroughˉissuesˉof
digitalˉequityˉinˉeducationˉthatˉhasˉutilityˉforˉpolicymakers andˉresearchersˉwhoˉare
thinkingˉaboutˉhowˉtoˉaddressˉtheseˉimportantˉissues inˉtheˉlongˉtermʙˉparticularly
postʵpandemicʘˉTheˉframeworkˉfocusesˉonˉwhatˉareˉoften describedˉasˉtheˉthreeˉlevelsˉof
theˉdigitalˉdivideˉinˉeducationʚˉaccessʙˉuseˉandˉoutcomesʘ The secondˉreportˉfocusedˉon
theˉissueˉofˉaccessʙˉspecificallyˉtoˉreliableˉhighʵspeed internetˉandˉcomputingˉdevicesʘˉIn
thisˉreportʙˉweˉfocusˉonˉequityˉissuesˉaroundˉthe useˉofˉtechnologyˉandˉtheˉoutcomes
associatedˉwithˉthatˉuseʘ

IȟʄɦȰdʙcʄiȰȟ
Inˉitsˉ201ʃˉNationalˉEducationalˉTechnologyˉPlanˉupdateʙ theˉUnitedˉStatesˉDepartmentˉof
Educationˉobservedˉthat

A˂digital˂use˂divide˂continues˂to˂exist˂between˂learners who˂are˂using˂technology˂in
active,˂creative˂ways˂to˂support˂their˂learning˂and those˂who˂predominantly˂use
technology˂for˂passive˂content˂consumption.1

Whereasˉtheˉoriginalˉdigitalˉdivideˉwasˉunderstood inˉtermsˉofˉaccessˉandˉdescribedˉinˉa
binaryˉsystemˉofˉwhatˉSelwynˉʯ2004ʰˉcalledˉtheˉʽhavesʾ andˉʽhaveʵnotsʙʾ ˉtheˉsecondˉlevel
divideˉfocusesˉonˉhowˉusersˉmakeˉuseˉofˉinformation andˉcommunicationˉtechnology
ʯICTʰʘ2 Theˉframeworkˉforˉourˉreportingʙˉasˉdepicted inˉFigureˉ1ʙˉpositsˉthatˉaˉfocusˉon
digitalˉequityˉinˉeducationˉcausesˉusˉtoˉthinkˉabout theˉquantityˉandˉqualityˉofˉusesˉof
technologyˉinˉtheˉhomeʙˉschoolsʙˉandˉcommunitiesʘ Furthermoreʙˉweˉneedˉtoˉconsiderˉboth
academicˉandˉemploymentˉoutcomesˉrelatedˉtoˉtechnology useʘˉCuttingˉacrossˉbothˉuse
andˉoutcomeˉconcernsˉareˉdemographicˉcategoriesˉsuch asˉraceʙˉgeographyʙˉsexʙˉdisabilityʙ
andˉsocioeconomicˉstatusˉʯSESʰʘ

Moreˉgenerallyʙˉthenʙˉwhenˉlookingˉatˉstudentsˀˉuse ofˉtechnologyˉthroughˉanˉequityˉlensˉit
isˉimportantˉtoˉfocusˉonˉensuringˉthatˉinnovative technologiesˉareˉbeingˉusedˉwithˉall
studentsʘˉˉEvenˉinˉcasesˉwhereˉstudentsˉhaveˉaccess toˉtheˉsameˉtechnologiesʙˉinstructors

2 Tichavakundaˉetˉalʘˉˉʯ201ʄʙˉpʘˉ111ʰ
1 USDOEˉʯ201ʃʙˉpʘˉʃʰ

https://drive.google.com/file/d/1WedFu8-yz0sY7NECrtDzlyDtV260e-Us/view?usp=sharing
https://drive.google.com/file/d/1WedFu8-yz0sY7NECrtDzlyDtV260e-Us/view?usp=sharing
https://merc.soe.vcu.edu/reports/published-reports/digital-equity-in-the-time-of-covid-19-the-access-issue/
https://merc.soe.vcu.edu/reports/published-reports/digital-equity-in-the-time-of-covid-19-the-access-issue/
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mayˉdifferentiateˉtheirˉuseˉandˉapproachesʙˉsometimesˉinˉdiscriminatoryˉwaysʘˉˉThisˉcan
impactˉstudentsˀˉmeaningfulˉengagementˉwithˉdigital toolsʘˉˉTheˉfollowingˉquestionsˉguided
thisˉliteratureˉbriefʚ

● HowˉareˉfactorsˉofˉraceʙˉSESʙˉprimaryˉlanguageʙˉabilityʙ genderˉandˉcultureˉrelatedˉto
digitalˉinequitiesˉinˉtechnologyˉuseʟ

● Whatˉtechnologyˉoutcomesˉshouldˉweˉenvisionˉforˉour studentsʟ

Figure˂1.˂Digital˂Equity˂Model
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FacʄȰɦɶ Relaʄed ʄȰ Iȟeɢʙiʄieɶ iȟ TechȟȰlȰg˃ Uɶe aȟd OʙʄcȰșeɶ
Researchˉconsistentlyˉshowsˉthatˉteachersˉsometimes viewˉstudentsˀˉuseˉofˉtechnology
differentlyˉbasedˉonˉraceʙˉSESˉandˉotherˉfactorsʘ ForˉexampleʙˉRafalowˉʯ201ʄʰˉfoundˉthat

Atˉaˉschoolˉwithˉmostlyˉwealthyˉandˉwhiteˉyouthʙˉteachers communicateˉtoˉchildrenˉthat
skillsˉfromˉdigitalˉplayˉrepresentˉvaluedˉcapital forˉlearningʙˉwhereasˉatˉschoolsˉwithˉmostly
minorityˉandˉpoorˉchildrenʙˉstudentsˉlearnˉthatˉtheir digitalˉskillsˉareˉthreateningˉor
irrelevantˉtoˉtheirˉeducationʘ3

Inˉthisˉsectionʙˉweˉrunˉtheˉarrowsˉinˉtheˉframework throughˉtheˉissuesˉofˉtechnologyˉuse
andˉoutcomesʘˉInˉotherˉwordsʙˉweˉlookˉatˉdifferences inˉtechnologyˉuseˉandˉoutcomesˉby
raceʙˉSESʙˉsexʙˉdisabilityˉandˉotherˉfactorsʘˉWhereas theˉfirstˉreportˉlookedˉatˉaccessˉaloneʙ
inˉthisˉreportˉweˉexamineˉuseˉandˉoutcomesˉtogether asˉtheyˉareˉhardˉtoˉdisentangleʘˉThat
isʙˉoutcomesˉflowˉnecessarilyˉfromˉuseʘˉForˉexampleʙ outcomesˉsuchˉasˉtechnology
attitudesʙˉtechnologyˉcourseˉtakingʙˉtechnologyˉcareer pursuitsʙˉetcʘˉallˉlogicallyˉfollow
fromˉtheˉwaysˉthatˉpeopleˉengageˉwithˉtechnologyʘ

RaceˉandˉSES

Studiesˉfocusingˉspecificallyˉonˉminorityˉyouthˉand ICTˉuseˉindicateˉthatˉracialˉandˉethnic
identitiesˉcanˉhaveˉaˉprofoundˉinfluenceˉonˉtheˉways studentsˉuseˉICTʘˉˉAˉfoundational
studyˉbyˉItoˉʯ2010ʰˉonˉstudentsˆˉuseˉofˉtechnology outsideˉofˉschoolˉdemonstratedˉthatˉa
distinctˉyouthˉcultureˉinfluencedˉhowˉteenagersˉused ICTʘˉˉTichavakundaˉandˉTierney
ʯ201ʄʰˉconductedˉaˉreviewˉofˉliteratureˉsurrounding BlackˉstudentsˀˉICTˉuseʘˉTheˉauthors
concludedˉthatˉviewingˉBlackˉstudentsˀˉactivities throughˉtheˉlensˉofˉcapitalʵenhancingˉand
nonʵcapitalˉenhancingˉactivitiesʙˉasˉhasˉoftenˉbeen doneʙˉtendsˉtoˉdiscountˉtheˉonline
activitiesˉofˉBlackˉyouthʘˉˉInsteadʙˉtheyˉrecommended thatˉapplyingˉaˉlensˉofˉcultural
integrity4 toˉBlackˉstudentsˀˉdigitalˉendeavorsˉwould beˉhelpfulʘˉˉAhnˉʯ2011ʰˉsuggestedˉthat
educatorsˉandˉresearchersˉshouldˉinvestigateˉyouth participationˉinˉdigitalˉspacesʙˉsuchˉas
socialˉmediaʙˉinˉorderˉtoˉlearnˉhowˉculturalˉandˉsocial factorsˉinfluenceˉdigitalˉmedia
participationʘˉInˉaˉmomentˉwhereˉvirtualˉinstruction isˉaˉgrowingˉrealityˉdueˉtoˉthe
COVIDʵ1ʅˉpandemicʙˉsocialˉmediaˉplatformsˉcouldˉbe utilizedˉtoˉengageˉstudentsˉinˉa
meaningfulˉwayˉandˉreshapeˉtheirˉrelationshipˉtoˉtechnology inˉtheˉclassroomʘ

Theˉnonʵprofitˉorganization ProjectˉTomorrow hasˉbeen conductingˉresearchˉon
technologyˉuseˉinˉschoolsˉwithˉparentsʙˉstudentsˉand educatorsˉforˉoverˉaˉdecadeʘˉˉThey
reportedˉthatˉteachersˉinˉschoolsˉwithˉhighˉminority populationsˉwereˉ2ʃ̀ˉlessˉlikelyˉto

4 Tierneyˉʯ1ʅʅʅʰ
3 pʘˉ141ʃ

https://tomorrow.org/
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haveˉstudentsˉuseˉʽmediaˉcreationˉtoolsʾˉtoˉdemonstrateˉtheirˉlearningˉcomparedˉto
studentsˉinˉmajorityˉwhiteˉschoolsʘ5 Hohlfeldˉand colleaguesˉʯ201ʃʰˉreiteratedˉtheˉfindings
ofˉearlierˉstudiesˉwhichˉfoundˉthatˉteachersˉinˉlowʵSESˉschoolsˉwereˉmoreˉlikelyˉtoˉhave
studentsˉuseˉtechnologyˉtoˉpracticeˉandˉreinforce skillsʙˉwhileˉstudentsˉatˉhighʵSESˉschools
wereˉgivenˉmoreˉopportunitiesˉtoˉuseˉtechnologyˉin waysˉwhichˉpromoteˉengagementˉand
21stˉcenturyˉskillsˉsuchˉasˉcreatingˉandˉconducting researchʘˉˉInˉaˉstudyˉbyˉWarschauerˉand
colleaguesˉʯ2014ʰʙˉclassroomˉobservationsˉshowedˉthat someˉteachersˉutilizedˉlaptopsˉto
engageˉstudentsˉinˉaˉvarietyˉofˉwritingˉactivitiesʘ Basedˉonˉstudentsˀˉpositiveˉblogˉpostsʙ
interactiveˉwritingˉtasksˉsuchˉasˉbloggingˉprovided studentsˉaˉwiderˉaudienceˉwithˉwhich
toˉcommunicateˉandˉboostedˉstudentsˀˉenthusiasmˉfor writingʘˉˉHoweverʙˉteachersˉin
lowerʵSESˉschoolsˉreportedˉthatˉitˉwasˉdifficultˉfor studentsˉtoˉbenefitˉfrom
schoolʵprovidedˉlaptopsˉdueˉtoˉtheirˉlackˉofˉtyping andˉliteracyˉskillsʘˉˉWhetherˉtheˉlackˉof
technologyˉskillsˉwasˉactualˉorˉperceivedʙˉtheˉresult wasˉthatˉstudentsˉinˉtheˉlowʵSES
schoolsˉdidˉnotˉhaveˉtheˉsameˉopportunitiesˉtoˉengage withˉtechnologyʘ

Inequitiesˉcanˉalsoˉpersistˉbecauseʙˉoftenʙˉtheˉmost technologyʵrichˉenvironmentsˉare
foundˉinˉʽadvancedʾˉorˉʽgifted˅ˉclassesˉsuchˉasˉadvanced scienceʙˉmathˉorˉotherˉSTEM
classesˉwhichˉtendˉtoˉincludeˉfewerˉfemaleˉstudents andˉstudentsˉofˉcolorʘ6 Reichˉʯ201ʅʰ
putˉthisˉratherˉsuccinctlyʙˉbasedˉonˉsurveysˉandˉobservations inˉclassroomsˉacrossˉthe
countryˉconductedˉduringˉhisˉdoctoralˉresearchʚ

Iˉroutinelyˉheardˉteachersˉsayˉthatˉwhenˉtheyˉdesigned newˉunitsˉthatˉemphasizedˉdigital
learningʙˉtheyˉdeployedˉthemˉmoreˉcommonlyˉinˉtheir advancedˉtrackˉclassesʙˉwhere
classroomˉmanagementˉandˉcontentˉpacingˉwereˉless dauntingˉchallengesʘˉSinceˉtracking
closelyˉcorrelatesˉwithˉraceˉandˉincomeʃʙˉthisˉsuggested thatˉinˉpracticeʙˉteachersˉdevoted
theirˉedʵtechˉplanningˉenergyˉtowardˉtheirˉalready ʯcomparablyʰˉaffluentˉandˉadvantaged
studentsʘʄ

HoweverʙˉtheseˉdiscrepanciesˉareˉnotˉinevitableʘˉDarlingʵHammond andˉcolleaguesˉʯ2014ʰ
detailˉseveralˉexamplesˉwhichˉshowˉthatˉwhenˉatʵrisk studentsˉareˉencouragedˉandˉallowed
toˉengageˉmeaningfullyˉwithˉtechnologyˉtheyˉexhibit increasedˉmotivationˉandˉacademic
achievementʘˉˉSimilarlyʙˉShapleyˉandˉcolleaguesˉʯ200ʅʰ foundˉthatˉwhenˉcomparedˉtoˉtheir
controlˉgroupˉpeersʙˉstudentsˉfromˉbothˉeconomically advantagedˉandˉdisadvantaged

ʄ Reichˉʯ201ʅʙˉpʘˉ32ʰ
ʃ Naffˉetˉalʘˉʯ2021ʰ
6 Naffˉetˉalʘʙˉʯ2020ʰ
5 ProjectˉTomorrowˉʯ2020ʙˉpʘˉ5ʰ

https://merc.soe.vcu.edu/reports/published-reports/analyzing-advanced-placement/
https://merc.soe.vcu.edu/reports/published-reports/unpacking-giftedness-research-and-strategies-for-promoting-racial-and-socioeconomic-equity/
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backgroundsˉwhoˉwereˉenrolledˉinˉTechnologyˉImmersionʅ schoolsˉoutperformedˉtheir
peersˉonˉtechnologyˉassessmentsʘˉˉTheseˉsameˉstudents alsoˉreportedˉhavingˉmore
opportunitiesˉtoˉworkˉcollaborativelyˉinˉsmallˉgroups withˉpeersˉthanˉstudentsˉinˉthe
controlˉgroupʘ

EnrollmentˉinˉcomputerˉscienceˉʯCSʰˉcoursesˉisˉone indicatorˉatˉtheˉintersectionˉofˉuseˉand
outcomesʘˉAtˉtheˉelementaryˉlevelʙˉcomputerˉscience courseworkˉcanˉgenerateˉinterestˉand
propelˉstudentsˉintoˉadvancedˉCSˉcourseworkˉandˉevenˉCSˉcareersʘˉTheˉsameˉcanˉbeˉsaid
forˉCSˉcourseworkˉatˉtheˉsecondaryˉlevelʘˉWangˉand Moghadamˉʯ201ʃʰˉfoundˉthatˉBlackˉand
LatinxˉhighˉschoolersˉareˉunderrepresentedˉinˉCSˉfrom highˉschoolˉtoˉcareerʘˉInˉ2015ʙˉof
theˉAPˉComputerˉScienceˉAˉtestʵtakersʙˉ3ʘʅ̀ˉwereˉBlackʙ andˉʅʘ2̀ˉwereˉHispanicʘˉNineˉof
theˉ4ʅˉstatesˉwithˉatˉleastˉoneˉstudentˉwhoˉtookˉthe APˉComputerˉScienceˉAˉexamˉthatˉyear
hadˉnoˉBlackˉstudentsˉparticipatingʘˉAtˉtheˉpostʵsecondary levelʙˉonlyˉ11ʘ4̀ˉofˉCSˉdegrees
wereˉawardedˉtoˉBlackˉstudentsˉandˉʄʘ5̀ˉawardedˉto Latinxˉstudentsˉinˉ2012ʘ10

Gender

Theˉresearchˉonˉdifferencesˉinˉusageˉbasedˉonˉgender isˉsomewhatˉmixedʘˉˉOneˉstudyˉin
2010ˉinvolvingˉnearlyˉ5ʙ000ˉTurkishˉstudentsˉfound noˉstatisticallyˉsignificantˉdifferencesˉin
theˉamountˉofˉtimeˉgirlsˉspentˉonˉcomputersˉversus boysʘ11 Inˉcontrastʙˉanotherˉstudyʙˉthis
oneˉinˉ2014ʙˉregardingˉICTˉuseˉfromˉ3ʅˉcountriesˉand genderʙˉfoundˉthatˉforˉalmostˉall
countriesˉʯ35ʥ3ʅʰʙˉgirlsˀˉtimeˉusingˉcomputersˉat homeˉwasˉstatisticallyˉsignificantlyˉless
thanˉboysˀˉuseʘ12 Inˉotherˉplacesˉsuchˉasˉhomesˉof friendsˉandˉfamilyˉandˉinternetˉcafesʙ
differencesˉwereˉstatisticallyˉsignificantˉforˉ36 outˉofˉ3ʅˉcountriesʘ13 Thereˉhaveˉbeen
manyˉstudiesˉregardingˉgenderˉandˉusageˉandˉalmost allˉhaveˉfoundˉdifferencesˉbetween
theˉwaysˉinˉwhichˉgirlsˉandˉboysˉmakeˉuseˉofˉtechnologyʘ Howeverʙˉtheˉexistenceˉof
differencesˉinˉitselfˉdoesˉnotˉnecessarilyˉpointˉto inequitiesʙˉasˉlongˉasˉtheˉpromotionˉof
technologyˉandˉopportunitiesˉforˉuseˉthereofˉisˉnot biasedˉtowardˉboysˉandˉscienceˉas
technologyˉhasˉhistoricallyˉbeenʘˉˉItˉisˉimportant thatˉschoolsˉcontinueˉtoˉnotˉonlyˉofferʙˉbut
encourageˉandˉadvocateˉforˉgirlsˉtoˉmakeˉuseˉofˉtechnology inˉemancipatingˉwaysʘ

LikeˉenrollmentˉinˉCSˉcoursesʙˉtechnologyˉattitudes areˉanˉimportantˉoutcomeˉtoˉconsiderʘ
Forˉyearsʙˉtheˉprevailingˉviewˉhasˉbeenˉthatˉgirls andˉwomenˉholdˉmoreˉnegativeˉattitudes

13 Ibidʘ
12 Drabowiczˉʯ2014ʰ
11 Aypayˉʯ2010ʰ
10 Ericsonˉetˉalʘˉʯ2016ʰʛˉWangˉandˉMoghadamˉʯ201ʃʰ

ʅ Theˉʽtechnologyˉimmersionʾˉschoolsˉinˉthisˉstudy wereˉpartˉofˉTheˉTechnologyˉImmersionˉPilot
ʯTIPʰʙˉcreatedˉbyˉtheˉTexasˉLegislatureˉinˉ2003ʘ Anˉevaluationˉofˉtheˉprojectˉwasˉconductedˉby
Shapleyˉetˉalʘˉʯ200ʅʰʘ



ʅ

towardˉtechnologyˉthanˉboysˉandˉmenʘˉThatˉviewʙˉthoughʙˉisˉnotˉwellˉsupportedˉbyˉthe
researchʘˉˉInˉanˉeffortˉtoˉgetˉaˉbitˉmoreˉclarity onˉtechnologyˉattitudesˉbyˉgenderʙˉCaiˉand
colleaguesˉʯ201ʃʰˉconductedˉaˉmetaʵanalysisˉofˉstudies onˉtechnologyˉattitudesˉandˉgenderʘ
Theˉanalysisˉincludedˉ50ˉstudiesˉandˉtheˉauthorsˉconcluded thatˉ ʘ̔ʘʘinˉgeneralʙˉmales
showedˉmoreˉfavorableˉattitudeˉʳsicʴˉtowardˉtechnology useˉthanˉfemalesʙˉespeciallyˉonˉthe
dimensionsˉofˉbeliefˉʯeʘgʘʙˉbelievingˉinˉtheˉsocietal usefulnessˉofˉtechnologyʰˉand
selfʵefficacyˉʯeʘgʘʙˉselfʵconfidenceˉinˉoneˆsˉability toˉlearnˉandˉuseˉtechnologyˉeffectivelyʰʘʾ 14

TheseˉfindingsˉcomeˉwithˉaˉcoupleˉofˉcaveatsʙˉthoughʘˉFirstʙˉdespiteˉtheˉdifferencesˉby
genderʙˉwomenˀsˉattitudesˉtowardˉtechnologyˉwereˉstill positiveˉoverallʘˉSecondʙˉcompared
toˉpreviousˉmetaʵanalysesˉofˉtechnologyˉattitudesʙ theˉattitudinalˉgapˉwasˉsmallerˉinˉthis
studyʘˉAlsoʙˉˉ ʘ̔ʘʘthereˉwasˉaˉnoticeableˉreduction inˉgenderˉgapˉwithˉregardˉtoˉselfʵefficacyʙ
whichˉisˉregardedˉasˉanˉimportantˉattitudinalˉdimension withˉimplicationsˉforˉaˉpersonˆs
choiceʙˉeffortʙˉandˉpersistenceʘʾ 15

Perhapsˉasˉaˉresultˉofˉtheˉgenderˉattitudeˉgapʙˉmuch likeˉwithˉstudentsˉofˉcolorʙˉthereˉare
significantˉgenderˉgapsˉinˉenrollmentsˉinˉcomputer scienceˉclassesʙˉstartingˉasˉearlyˉas
elementaryˉschoolʘˉWangˉ̒ˉMoghadamˉʯ201ʃʰˉreportˉthat onlyˉ21ʘʅ̀ˉofˉtheˉAPˉComputer
ScienceˉAˉtestˉtakersˉinˉ2015ˉwereˉgirlsʘˉFurthermoreʙ inˉhigherˉeducationʙˉ ʘ̔ʘʘwomen
compriseˉroughlyˉ1ʄ̀ˉofˉCSˉdegreeˉearnersʙˉdownˉfrom aˉpeakˉofˉ3ʃ̀ˉinˉ1ʅʄ4ʘʾ 16 Low
participationˉinˉCSˉcourseworkˉinˉsecondaryˉandˉpostʵsecondary schoolsˉyieldsˉlow
numbersˉofˉwomenˉinˉCSʵrelatedˉjobsˉinˉtheˉworkforceʘ Notingˉtheˉlowˉnumberˉofˉwomen
inˉcomputingˉprofessionsʙˉVainionpääˉetˉalʘˉʯ2020ʰ conductedˉaˉstudyˉtoˉtryˉtoˉunderstand
whatˉˉcausesˉinclusionʥexclusionˉinˉthisˉfieldʘˉThrough aˉliteratureˉreviewˉandˉinterviews
withˉhighˉschoolˉstudentsʙˉtheyˉ ʘ̔ʘʘidentifiedˉactorsʙ societalˉandˉculturalˉfactorsˉʷˉgendered
environmentsʙˉstereotypesˉandˉgenderˉrolesˉʷˉandˉthe contributionsˉofˉlackˉofˉselfʵefficacyʙ
experienceʙˉknowledgeʙˉinterestˉandˉeducationʘʾ 1ʃ This complexˉsetˉofˉfactorsˉisˉdepictedˉin
theˉimageˉbelowʘ1ʄ

1ʄ GirlsˉinˉITˉʯemeraldʘcomʰ
1ʃ pʘˉʄ5ʅ
16 pʘˉˉ615
15 pʘˉʅ
14 pʘˉʅ

https://www.emerald.com/insight/content/doi/10.1108/INTR-09-2019-0395/full/html%23sec003
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Figure˂2.˂Factors˂Contributing˂to˂Gender˂Differences in˂Technology˂Use

EnglishˉLanguageˉlearners

Englishˉlearnersˉareˉoneˉsubʵgroupˉthatˉalsoˉneeds carefulˉconsiderationˉinˉorderˉtoˉensure
equityʘ

...ELs˂also˂face˂a˂ʶsecondʮlevel˂digital˂divideʷ˂ʨHargittai, 2002ʩ,˂sometimes˂called˂a
ʶdigital˂use˂divideʷ˂ʨWarschauer,˂2012ʩ,˂that˂is˂often invisible˂to˂teachersʛ˂While˂some
students˂may˂be˂encouraged˂to˂use˂computers˂to˂execute complex˂intellectual˂tasks
ʨe.g.,˂participating˂in˂historical˂simulations˂or working˂on˂collaborative˂writing
projectsʩ,˂ELs˂are˂often˂assigned˂to˂use˂computers for˂vocabulary˂drills,˂phonics
practice,˂and˂other˂rote˂lessons˂ʨValadéz˂̋˂Durán, 2007ʙ˂Warschauer,˂2012ʩ.˂That˂is,
while˂they˂may˂spend˂a˂lot˂of˂time˂working˂at˂the computer,˂they˂are˂nonetheless˂stuck
on˂the˂wrong˂side˂of˂a˂digital˂divide,˂cut˂off˂from rich˂technologyʮbased˂experiences.19

1ʅ Altavillaˉʯ2020ʙˉpʘˉ1ʅʰ
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ConsequentlyʙˉELsˉshouldˉhaveˉopportunitiesˉnotˉonlyˉtoˉcompleteˉtasksˉinˉdigital
environmentsʙˉbutˉalsoˉtoˉdevelopˉmeaningfulˉskills usingˉdigitalˉtoolsʘˉLikewiseʙˉteachers
shouldˉevaluateˉwhetherˉaˉdigitalˉtaskˉcouldˉbeˉbetter completedˉoffʵscreenʘ

TheˉvirtualˉlearningˉsituationˉcausedˉbyˉtheˉCovidʵ1ʅ pandemicˉhasˉofferedˉsomeˉvaluable
lessonsˉonˉstudentsˀˉlearningˉwithˉICTˉthatˉcanˉinform ourˉpracticeˉmovingˉforwardʘˉˉFor
exampleʙˉsomeˉteachersˉreportˉobservingˉthatˉmultilingual studentsˉhaveˉbeenʙˉinˉfactʙ
moreˉwillingˉtoˉengageˉinˉtextˉchatˉofˉvirtualˉclassrooms whenˉcomparedˉtoˉtheirˉoral
participationˉduringˉinʵpersonˉinstructionʘˉWhenˉusing digitalˉcommunicationˉand
collaborationˉtoolsʙˉteachersˉshouldˉconsiderˉfacilitating smallˉgroupsˉofˉthreeˉtoˉfive
studentsˉofˉmixedˉEnglishˉlanguageˉproficiencyʙˉwhich areˉshownˉtoˉlowerˉanxietyˉand
increaseˉengagementˉamongˉELsˉwhenˉcomparedˉtoˉsituations whereˉstudentsˉworkˉin
pairsʘ20 Althoughˉvirtualˉlearningˉenvironmentsˉcan presentˉchallengesˉforˉallˉinvolvedʙˉthey
alsoˉprovideˉadditionalˉtoolsˉthatˉcanˉenhanceˉthe instructionalˉrelationshipˉbetween
teachersˉandˉstudentsʘˉAnotherˉdigitalˉlearningˉstrategy whichˉhasˉbeenˉobservedˉtoˉwork
wellˉwithˉELˉstudentsˉisˉuseˉofˉvideoʘˉˉInˉtheˉonline learningˉenvironmentˉmanyˉteachers
haveˉbecomeˉmoreˉadeptˉatˉmakingˉvideosʘˉˉMovingˉforwardʙ teachersˉcanˉmakeˉrecordings
ofˉclassesˉandˉconceptsʙˉandˉmakeˉthoseˉrecordings availableˉforˉstudentsˉtoˉreviewˉatˉtheir
ownˉpaceʘˉIfˉvideosˉareˉmadeˉavailableˉonˉYouTubeʙ captionsˉcanˉbeˉincludedˉor
autoʵgeneratedʙˉthenˉviewersˉcanˉchooseˉtoˉautoʵtranslate theˉcaptionsˉintoˉaˉnumberˉof
languagesʘ21

Studentsˉwithˉdisabilities
Digitalˉenvironmentsˉcanˉbeˉjustˉasˉinaccessibleˉto studentsˉwithˉdisabilitiesˉasˉphysical
spacesʘˉTheˉIndividualsˉwithˉDisabilitiesˉEducation ActˉʯIDEAʰˉrequiresˉlocalˉandˉstate
educationalˉagenciesˉtoˉprovideˉinstructionalˉmaterials includingˉthoseˉinˉdigitalˉformats
forˉstudentsˉwithˉspecialˉneedsʘˉTheˉuseˉofˉthese materialsˉcanˉcreateˉunintendedˉbarriers
toˉparticipationˉandˉeducationalˉachievementˉwhen developersˉdoˉnotˉconsiderˉoverall
usabilityˉofˉelectronicˉlearningˉtoolsˉnorˉaccount forˉtheˉassistiveˉdevicesʙˉhardwareˉand
softwareˉstudentsˉmayˉneedˉtoˉaccessˉdigitalˉcontentʘ22

Inaccessibleˉtechnologyˉwhichˉimpedesˉlearningˉis notˉjustˉaˉproblemˉinˉtheˉUSʘˉˉHershˉ̒
Mouroutsouˉʯ201ʅʰˉfoundˉthatˉthisˉisˉaˉcommonˉproblem inˉallˉ15ˉofˉtheˉcountriesˉthey
studiedʚ

22 Bowserˉ̒ˉZabalaˉʯ2012ʰ
21 Wiltzˉʯ201ʅʰ
20 Satarˉ̒ˉÖzdenerˉʯ200ʄʰ



12

...despite˂some˂progress˂in˂the˂use˂of˂ICT˂learning˂technologies˂to˂support˂the
educational˂inclusion˂of˂disabled˂people,˂there˂is still˂a˂significant˂digital˂divide˂which
affects˂their˂participation˂in˂education˂and˂restricts their˂future˂opportunities.23

InˉrecentˉyearsʙˉthousandsˉofˉlettersˉhaveˉbeenˉsentˉtoˉschoolsˉfromˉtheˉOfficeˉofˉCivil
RightsˉofˉtheˉUSDOEˉandˉseveralˉlawsuitsˉhaveˉbeen filedˉoverˉinaccessibleˉwebsitesʙˉwhich
hasˉbroughtˉgreaterˉattentionˉtoˉaccessibilityˉof digitalˉspacesˉforˉpeopleˉwithˉdisabilitiesʘ24

Whileˉnotˉaˉnewˉissueʙˉtheˉcurrentˉstateˉofˉremote learningˉdueˉtoˉtheˉpandemicˉmayˉhave
broughtˉrenewedˉvisibilityˉtoˉtheˉbarriersˉfacedˉby studentsˉwithˉdisabilitiesˉwhoˉareˉtrying
toˉlearnˉfromˉhomeʘˉˉSomeˉofˉtheˉconfusionˉmayˉcome fromˉaˉmisunderstandingˉofˉthe
differenceˉbetweenˉassistiveˉorˉadaptiveˉtechnology andˉtechnologyˉaccessibilityʘ25

ShaheenˉandˉLohnesˉWatulakˉʯ201ʅʰˉsuggestˉthatˉcombining theˉideasˉofˉUniversalˉDesign
forˉLearningˉʯUDLʰˉandˉaccessibleˉtechnologyˉcould offerˉsomeˉpromiseˉtoˉbridgeˉtheˉgapʙ
asˉUDLˉandˉaccessibleˉtechnologyˉbothˉfocusˉonˉmaking technologyˉmoreˉaccessibleˉforˉall
studentsʘˉˉInˉaˉtopicalˉissueˉbriefˉaddressingˉteaching SWDˉduringˉremoteˉlearningʙˉtheˉUS
DOEʙˉOfficeˉofˉSpecialˉEducationˉProgramsˉadvises thatˉeducatorsˉʽshouldˉconsider
accessibilityˉacrossˉtwoˉdomainsˉwhenˉplanningˉand deliveringˉvirtualˉinstructionˉforˉSWDʚ
infrastructureʵlevelˉaccessˉandˉstudentʵlevelˉaccessʘʾ 26 Theˉreportˉalsoˉsuggestsˉusingˉboth
synchronousˉandˉasynchronousˉmethodsʙˉasˉwellˉasˉʽspecific practicesˉforˉspecially
designingˉinstructionˉʯSDIʰʙˉuniversalˉdesignˉfor learningˉʯUDLʰʙˉpositiveˉbehavioral
interventionsˉandˉsupportsˉʯPBISʰʙˉvirtualˉexplicit instructionʙˉandˉselfʵˉregulationʘʾ 2ʃ This
recommendationˉseemsˉsimilarˉtoˉthatˉofˉShaheenˉand LohnesˉWatulakˉmentionedˉaboveʙ
asˉtheseˉmethodsˉareˉeachˉapplicableˉtoˉallˉstudentsʘ Thereforeʙˉitˉmayˉbeˉtheˉcaseˉthat
digitalˉequityˉregardingˉhowˉstudentsˉmakeˉuseˉof technologyˉforˉlearningˉcanˉbeˉachieved
inˉmuchˉtheˉsameˉwayˉthatˉinstructionalˉequityˉcan beˉachievedˉandˉthatˉeducatorsˉand
policymakersˉmayˉneedˉtoˉrecognizeˉandˉworkˉtoward thisˉgoalʘ

Fortunatelyʙˉthereˉareˉsupportsˉforˉparentsˉandˉteachers usingˉdigitalˉcontentˉtoˉinstruct
studentsˉwithˉspecialˉneedsʘˉThe NationalˉCenterˉon AccessibleˉInstructionalˉMaterials
ʯNCAIMʰ offersˉtechnicalˉassistanceˉandˉinteractive toolsˉandˉThe NationalˉInstructional
MaterialsˉAccessˉCenterˉʯNIMACʰ offersˉaˉlibraryˉof electronicˉsourceˉfilesˉthatˉmeet
nationalˉaccessibilityˉstandardsˉforˉfamiliesʙˉeducators andˉpublishersʘ

2ʃ USˉDOEˉʯ2020ʙˉpʘˉ2ʰ
26 USˉDOEˉʯ2020ʙˉpʘˉ2ʰ

25 Forˉmoreˉinformationˉonˉassistiveˉtechnologyˉversus accessibleˉtechnologyˉseeˉShaheenˉ̒ˉLohnes
Watulakˉʯ201ʅʙˉpʘˉ1ʄʅʰ

24 Shaheenˉ̒ˉLohnesˉWatulakˉʯ201ʅʰ
23 pʘˉ3341

https://www.educateiowa.gov/pk-12/learner-supports/true-aim/national-center-accessible-instructional-materials-aim
https://www.educateiowa.gov/pk-12/learner-supports/true-aim/national-center-accessible-instructional-materials-aim
https://aem.cast.org/nimas-nimac/nimas-nimac
https://aem.cast.org/nimas-nimac/nimas-nimac
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Familŗˉandˉculturalˉfactors
Throughˉworkˉinˉdigitalˉenvironmentsʙˉstudentsˉenhance theirˉcapitalˉbyˉparticipatingˉin
behaviorsˉthatˉhelpˉthemˉgainˉskillsˉthatˉbenefit theirˉeducationˉandˉemploymentˉoptionsʘ
Unfortunatelyʙˉtheseˉsameˉdigitalˉmediaˉactivities mayˉbuttressˉexistingˉinequalitiesˉand
allowˉeliteˉyouthˉtoˉmaintainˉtheirˉprivilegedˉculturalʙ socialˉandˉfinancialˉpositionsʘ2ʄ

Bourdieuˀsˉʯ1ʅʄ6ʰˉtheoryˉofˉreproductionˉandˉcultural capitalˉpurportsˉthatˉcultural
knowledgeˉandˉskillsˉareˉpassedˉdownˉthroughˉsocialˉclassʙˉlearnedˉimplicitlyˉandˉare
inheritedˉbyˉstudentsˉʽbecauseˉofˉtheirˉclassʙˉracialʙ andˉgenderˉidentitiesʘʾ 2ʅ Thereforeʙ
childrenˉfromˉaffluentˉfamiliesˉmayˉlearnˉdifferent mannersˉandˉskillsˉthanˉworkingʵclass
childrenˉandˉbenefitˉfromˉcapitalʵenhancingˉdigital practicesˉthatˉallowˉthemˉtoˉstayˉin
powerˉandˉobtainˉmaterialˉbenefitsʘ30

ParentˉguidanceˉofˉtheirˉchildrenˀsˉICTˉuseˉisˉan essentialˉaspectˉofˉmodernˉparenting
practicesʘˉParentsˉtapˉtheirˉknowledgeˉofˉICTˉtoˉmediate childrenˀsˉuseˉandˉdemonstrate
theirˉdigitalˉculturalˉcapitalˉasˉtheyˉassistˉtheir childrenˉinˉmeetingˉschoolˉandˉsocial
expectationsʘˉYuenˉandˉcolleaguesˉʯ201ʄʰˉsuggestˉthat strategicallyˉdeployingˉdigitalˉskillsˉto
helpˉtheirˉchildrenˉmeetˉsocietyˀsˉstandardsˉforˉevaluation canˉbeˉconceptualizedˉas
parentalˉICTˉcompetenceʘ31

ParentsˀˉeducationalʥSESˉbackgroundˉandˉparentalˉICT competenceˉareˉindicatorsˉof
culturalˉcapitalˉandˉlinkedˉtoˉICTʵrelatedˉchildʵrearing practicesʘˉTheseˉfactorsˉare
significantˉforˉstudentˉdevelopmentˉandˉcanˉimpact digitalˉʯinʰequityˉamongˉstudentsʘˉYuen
andˉcolleaguesˉfoundˉthatˉtheˉculturalˉcapitalˉpertinent toˉeducationˉisˉcomplexˉand
involvesˉICTˉexperiencesˉchildrenˉencounterˉinˉboth homeˉandˉschoolˉenvironmentsʘˉIn
theirˉstudyˉofˉstudentsˉfromˉHongˉKongʙˉtheˉresearchers foundˉalmostˉnoˉdifferencesˉin
participantsˀˉbasicˉICTˉskillsˉʯeʘgʘˉplayingˉgamesʙ watchingˉvideosʙˉsocializingˉonlineʙˉetcʘʰ
butˉdidˉnoteˉthatˉstudentsˉʽdidˉnotˉcapitalizeˉequally onˉtheseˉskillsˉtoˉenhanceˉtheir
developmentʘʾ 32 Parentsˉfromˉlowerˉsocialˉclassesˉdid notˉhaveˉtheˉculturalˉcapitalˉto
regulateˉandˉguideˉtheirˉchildrenˀsˉuseˉofˉICTʘˉˉThey alsoˉcouldˉnotˉeffectivelyˉmeet
teachersˀˉrequestsˉforˉparticipationʙˉthusˉreproducing digitalˉinequityˉinˉtheˉyounger
generationʘˉTheˉrapidlyˉchangingˉtechnologicalˉtrends alsoˉpresentˉaˉchallengeˉfor
researchersˉstudyingˉtheˉuseˉofˉspecificˉICTˉandˉtheir impactˉonˉsocialʙˉculturalˉand
financialˉcapitalʘ33

33 Tichavakundaʙˉetˉalʘˉʯ201ʄʰ
32 Yuenˉetˉalʘˉʯ201ʄʙˉpʘˉ612ʰ
31 Yuenˉetˉalʘˉʯ201ʄʰ
30 Tichavakundaʙˉetˉalʘˉʯ201ʄʰ
2ʅ Tierneyˉ̒ˉJunˉʯ2001ʰˉpʘˉ210
2ʄ DiMaggioˉ̒ˉHargittaiˉʯ2001ʰʛˉHargittaiˉ̒ˉHinnant ʯ200ʄʰ
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Familyˉfactorsˉposeˉaˉcomplexˉproblemˉforˉaddressingˉissuesˉwithinˉtheˉsecondˉdigital
divideʘˉTheyˉcanˉbothˉexacerbateˉtheˉgapˉbyˉproviding additionalˉresourcesˉtoˉstudents
whoˉareˉalreadyˉperformingˉatˉhighˉlevelsˉwithˉICTʙ asˉwellˉasˉcreateˉadditionalˉbarriersˉto
studentsˉwhoˉmightˉotherwiseˉbeˉexcellingˉwithˉinʵclass ICTˉinstructionˉbutˉdoˉnotˉhaveˉa
supportiveˉenvironmentˉforˉtechnologyˉuseˉatˉhomeʘ Inˉourˉgrowingˉtechnologicalˉworldʙ
havingˉtheˉtoolsˉandˉresourcesʙˉasˉwellˉasˉtheˉknowledgeˉtoˉemployˉtechnologyˉfor
themselvesˉandˉwithˉtheirˉchildrenˉisˉincreasingly seenˉasˉaˉdominantˉformˉofˉcapitalʘ
Parentsˉwhoˉdonˀtˉengageˉinˉtheˉmanyˉaspectsˉofˉtechnology orˉadoptˉtechnologyˉfor
themselvesˉareˉoftenˉperceivedˉasˉlackingˉandˉunable toˉfullyˉparticipateˉinˉtheirˉchildˀs
educationʘ34 InˉadditionʙˉWarschauerˉetˉalʘˉʯ2010ʰ sharedˉthat

Many˂lowʮincome˂or˂immigrant˂youth˂will˂have˂few˂friends or˂relatives˂who˂are
sophisticated˂users˂of˂digital˂media.˂Conditions˂in the˂household˂ʨand˂neighborhoodʩ
such˂as˂relatively˂few˂computers,˂lesser˂degrees˂of broadband˂Internet˂access,˂fewer
people˂with˂a˂college˂education,˂and˂fewer˂English speakers˂are˂likely˂to˂shape˂the
kinds˂of˂experience˂youth˂have˂with˂digital˂media.35

Whileˉparentsˉgenerallyˉrecgonizeˉtheˉimportanceˉof computerˉuseˉforˉeducational
purposesʙˉtheyˉalsoˉoftenˉworryˉaboutˉchildrenˉspending tooˉmuchˉtimeˉinˉfrontˉof
computersʘˉˉForˉexampleʙˉLeiˉandˉZhaoˉʯ200ʄʰˉfound thatˉwhileˉoverˉʃ0̀ˉofˉparentsˉthought
thatˉlaptopsˉforˉeducationˉwereˉimportantʙˉ3ʄʘʃ̀ˉof parentsˉalsoˉfeltˉthatˉʽtheirˉchildren
spentˉtooˉmuchˉtimeˉonˉtheˉlaptopsʘʾ 36 Inˉaˉsimilar studyˉbyˉKeaneˉandˉKeaneˉʯ201ʄʰˉparents
overwhelminglyˉviewedˉcomputersˉasˉanˉimportantˉlearning toolˉʯʅ2̀ʰʙˉbutˉonlyˉ64̀
reportedˉfeelingˉthatˉtechnologyˉwouldˉresultˉinˉbetter academicˉoutcomesʘ

Additionallyʙˉclassʙˉculturalˉandˉethnicˉfactorsˉcan alsoˉaffectˉparentˉperceptionsˉaboutˉa
childˀsˉuseˉofˉtechnologyʘˉˉStudiesˉfocusingˉonˉthe perspectivesˉofˉLatinxˉimmigrantˉparents
regardingˉtheirˉchildrenˀsˉuseˉofˉtechnologyˉrevealed someˉcommonˉworriesʙˉincluding
safetyˉconcernsˉaboutˉchildrenˉhavingˉaccessˉtoˉthe internetʙˉconcernˉoverˉbeingˉheld
responsibleˉforˉdevicesˉwhichˉwereˉbrokenˉorˉstolen andˉevenˉworriesˉthatˉtheˉdevices
wouldˉbeˉusedˉtoˉidentifyˉandˉtargetˉundocumented familyˉmembersʘ3ʃ Theseˉparent
perceptionsˉneedˉtoˉbeˉtakenˉintoˉaccountˉandˉaddressed byˉschoolsˉandˉpolicymakersˉif
equityˉisˉtoˉbeˉensuredˉforˉallˉstudentsˉexpected toˉuseˉdevicesˉforˉlearningˉatˉhomeʘ
Providingˉfamiliesˉwithˉinformationˉaboutˉhowˉtoˉmonitor studentsˀˉcomputerˉuseʙˉsetting
timeˉlimitsˉforˉscreenˉtimeʙˉmakingˉparentsˉaware ofˉfiltersˉandˉprotectiveˉmeasures
installedˉonˉdevicesˉandˉevenˉofferingˉinformational sessionsˉregardingˉexpectationsˉfor

3ʃ Katzˉ̒ˉGonzalezˉʯ2016ʰʛˉNogueronʵLiuʙˉʯ201ʃʰʛˉTripp ʯ2011ʰ
36 pʘˉ116
35 pʘˉ1ʄʄ
34 Hollingworthʙˉetˉalʘˉʯ2011ʰ
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studentsˀˉuseˉofˉtechnologyˉforˉacademicˉpurposesˉmayˉhelpˉalleviateˉparentˉconcernsˉand
leadˉtoˉmoreˉeffectiveˉpracticesˉatˉhomeʘ

Inˉadditionˉtoˉhavingˉconcernsʙˉparentsˉoftenˉreport thatˉwhileˉtheyˉhaveˉtheˉtechnological
hardwareˉnecessaryˉforˉICTˉuseˉinˉtheˉhomeʙˉtheyˉdoˉnotˉhaveˉtheˉskillsˉorˉbackground
necessaryˉtoˉsuperviseˉtheirˉownˉchildrenˉinˉlearning withˉtechnologyʘˉThisˉmayˉbe
especiallyˉtrueˉduringˉtheˉCOVIDʵ1ʅˉpandemicʘˉˉResults fromˉaˉLosˉAngelesˉUnifiedˉSchool
DistrictˉsurveyˉconductedˉinˉMayˉofˉ2020ˉreported thatˉonlyˉ4ʄ̀ˉofˉparentsˉfeltˉʽvery
confidentʾˉaboutˉhavingˉtheˉdevicesʙˉaccessˉandˉtechnical skillˉtoˉhelpˉtheirˉchildˉwith
remoteˉlearningʘ3ʄ Thisˉlackˉofˉskillsˉimpactsˉstudentsʙ specificallyˉinˉremoteˉlearning
modelsʙˉbecauseˉstudentsˉmayˉnotˉhaveˉtheˉnecessary supportˉtoˉaccessˉlearningˉcontent
andˉactivitiesʙˉevenˉifˉtheˉnecessaryˉdevicesˉand bandwidthˉareˉprovidedʘ

3ʄ SpeakˉUpˉʯ2020ʰ
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ENVISIONING POSITIVE OUTCOMES OF
TECHNOLOGY USE FOR ALL STUDENTS
Havingˉdocumentedˉtheˉdisparitiesˉthatˉexistˉinˉtechnology useˉandˉoutcomesʙˉtheˉrestˉof
thisˉreportˉisˉdedicatedˉtoˉenvisioningˉaˉbrighterʙ moreˉequitableˉfutureʘˉTheˉgoalˉofˉdigital
inclusionˉshouldˉbeˉtoˉempowerˉstudentsˉandˉeducators toˉreachˉtheirˉgoalsˉthroughˉthe
useˉofˉdigitalˉtechnologiesˉinˉbothˉacademicˉandˉpersonal pursuitsʘˉHoweverʙˉtooˉoftenʙ
technicalˉaccessˉtoˉaˉtoolˉorˉeffectiveˉuseˉofˉthe toolsˉavailableˉprecedeˉandˉoverrideˉany
discussionˉofˉdesiredˉoutcomesˉforˉsaidˉaccessˉand useʘˉHoweverʙˉʽifˉmereˉuseˉofˉdigital
technologiesˉisˉconflatedˉwithˉactualˉunderstanding ofˉhowˉtheˉtechnologiesˉworkˉand
whatˉtheyˉimplyʙˉeducationalˉinitiativesˉrunˉtheˉrisk ofˉpursuingˉnarrowlyˉtechnicalˉgoals
thatˉwillˉnotˉtendˉtoˉempowerˉlearnersʘʾ 3ʅ Inˉthis sectionʙˉweˉwillˉproposeˉanˉapproachˉto
envisioningˉoutcomesˉthatˉempowersˉlearnersˉtoˉbuild uponˉtheirˉownˉbackground
knowledgeˉandˉpersonalˉstrengthsʘˉˉThisˉwillˉallow themˉtoˉbuildˉdigitalˉagencyˉandˉhave
theˉconfidenceˉtoˉpursueˉbothˉacademicˉandˉpersonal aspirationsʘˉˉFirstʙˉweˉenvisionˉthis
futureˉonˉaˉmoreˉconceptualˉlevelʘˉThenʙˉweˉoutline someˉmoreˉpracticalˉstepsˉthatˉcanˉbe
takenˉinˉorderˉtoˉbetterˉapproachˉdigitalˉequityˉin educationʘ

TȰʺaɦdɶ Digiʄal Eɢʙiʄ˃ iȟ EdʙcaʄiȰȟ֮ A CȰȟceɜʄʙal Peɦɶɜecʄiʶe

Theˉprimaryˉgoalˉofˉthisˉissueˉbriefˉisˉtoˉprovide anˉoverviewˉofˉtheˉliteratureˉregarding
digitalˉequityˉwithˉrespectˉtoˉuseˉandˉoutcomesˉand provideˉrecommendationsˉforˉmoving
towardˉdigitalˉequityˉbasedˉonˉtheseˉfindingsʘˉˉHoweverʙ theˉconsiderationsˉaroundˉdigital
equityˉareˉguidedˉbyˉsomeˉkeyˉconceptualˉandˉtheoretical perspectivesʙˉwhichˉprovide
essentialˉunderstandingsˉwhichˉareˉinterwovenˉthroughout thisˉworkʘˉˉTheˉnextˉfew
sectionsˉwillˉaddressˉtheseˉideasʘ

BeginˉwithˉaˉsociocriticalˉLens
Beforeˉworkˉtowardˉdigitalˉinclusionˉcanˉbeginʙˉpractitioners mustˉfirstˉrecognizeˉthat
educationalˉtechnologyˉexistsˉwithinˉalreadyˉdefined socialˉspacesˉandˉrelational
interactionsʘˉTechnologyˉisˉaˉsocialˉphenomenaʛˉtherefore workˉinˉdigitalˉequityˉmust
considerˉallˉofˉtheˉsocioʵculturalˉfactorsˉthatˉimpact studentsˀˉexperiencesˉwithˉtechnology
bothˉinˉandˉoutˉofˉschoolʘˉˉMuchˉofˉtheˉresearchˉregarding educationalˉtechnologyˉbegins
fromˉeitherˉanˉinstrumentalistˉorˉdeterministˉapproachʘ40 Inˉcontrastˉtoˉtheseˉapproachesʙ
CollinˉandˉBrotcorneˉʯ201ʅʰˉadvocateˉforˉusingˉaˉsociocritical approachˉtoˉdigitalˉʯinʰequity

40 Ibidʘ
3ʅ Collinˉ̒ˉBrotcorneˉʯ201ʅʙˉpʘˉ1ʃ6ʰ
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whichˉrecognizesˉthatˉtechnologyˉisˉnotˉneutralˉorˉinnatelyˉbeneficialˉforˉeducationʘˉˉThe
authorsˉsuggestˉthatˉaˉsociocriticalˉapproachˉʽenables digitalˉʯinʰequityˉissuesˉtoˉbeˉlinked
toˉbroaderˉacademicˉandˉsocialˉinequitiesʙˉbothˉat theˉdesignˉandˉimplementationˉstages
andˉinˉteachersˀˉandˉlearnersˀˉuseˉofˉtheˉtechnologyʙˉwhileˉalsoˉmakingˉitˉpossibleˉto
proposeˉfairerˉalternativesʙˉtoˉensureˉthatˉdigital technologyˉcontributesˉtoˉschoolˉequity
effortsʘʾ 41

Overˉtheˉlastˉfewˉyearsʙˉthe DigitalˉEquityˉLaboratoryʙ aˉresearchˉworkshopˉinˉNewˉYork
Cityʙˉhasˉexploredˉtheˉvariousˉwaysˉinˉwhichˉstructural digitalˉinequitiesˉareˉintertwined
withˉotherˉdynamicsˉofˉhistoricalˉandˉsocietalˉinequitiesʘ Theirˉfindingsˉhighlightˉissues
suchˉasˉtheˉrisksˉassociatedˉwithˉonlineˉprivacyʙ especiallyˉforˉcommunitiesˉofˉcolorˉand
alsoˉtheˉpotentialˉforˉtheseˉsameˉcommunitiesˉtoˉbe leftˉoutˉofˉtheˉ2020ˉcensusˉcountsˉdue
toˉrelianceˉonˉdigitalˉmethodsˉofˉcollectingˉcensus dataʘˉˉThisˉresearchˉreiteratesˉhow
unequalˉsocialˉpracticesˉaroundˉdigitalˉequityˉcan haveˉrealˉconsequencesʘ

Throughˉappliedˉresearchˉandˉleadershipˉinˉdigital equityʙˉtheˉDELˉhasˉworkedˉtoward
overturningˉtheˉsystemicˉinequitiesˉaroundˉissues ofˉaccessˉandˉuseˉofˉtechnologyʘˉˉItˉalso
providesˉcareerˉopportunitiesˉandˉpracticalˉleadership inˉorderˉtoˉbuildˉcollectiveˉagency
andˉselfʵdeterminationˉforˉdigitalˉjusticeʘˉAsˉevidenced byˉtheˉworkˉofˉtheˉDELʙˉtheˉfirst
stepˉinˉenvisioningˉdigitalˉinclusionˉandˉpositive outcomesˉforˉallˉstakeholdersˉisˉto
recognizeˉtheˉinherentˉinequalitiesˉthatˉexistˉwithin theˉrelationalˉuseˉandˉaccessˉofˉdigital
technologiesʘˉOnlyˉthenˉcanˉtrueˉequityˉʯnotˉjust equalityˉorˉbasicˉaccessʰˉforˉeducational
technologyˉbeginˉtoˉbeˉachievedʘ

Provideˉforˉculturalˉintegritŗ
Overturningˉsystemicˉinequitiesˉisˉaˉnecessaryˉfirst stepˉinˉpursuingˉdigitalˉinclusionʘ
Howeverʙˉforˉstudentsˉfacingˉaˉdigitalˉdivideʙˉaffirming theirˉcultureˉandˉhowˉthatˉculture
impactsˉtheirˉuseˉofˉtechnologyˉisˉalsoˉmeaningfulʘ Scholarsˉhaveˉrecognizedˉthe
importanceˉofˉbuildingˉuponˉstudentsˀˉcultureˉfor positiveˉeducationalˉoutcomesʘ42 Building
uponˉthatˉresearchʙˉJocsonˉaffirmsˉthatˉintegrating cultureˉintoˉdigitalˉpedagogyˉcanˉaid
studentsˉinˉlearningˉnewˉdigitalˉliteraciesʘ43 Similarlyʙ HaddixˉandˉSealeyʵRuizˉʯ2012ʰ
recognizeˉthatˉincreasedˉdigitalˉliteracyˉcanˉreverse deficitˉmindsetsˉandˉempowerˉurban
youthʙˉspecificallyˉadolescentˉmalesˉofˉcolorʙˉto embraceˉtheirˉcultureˉthroughˉdigital
technologiesʘ44 AsˉTichavakundaˉandˉTierneyˉʯ201ʄʰ observedʙˉʽculturalˉintegrityˉdoesˉnot

44 Haddixˉ̒ˉSealeyʵRuizˉʯ2012ʰ
43 Jocsonˉʯ2012ʰ
42 Freireˉʯ1ʅʅʄʰʛˉLadsonʵBillingsˉʯ1ʅʅ5ʰʛˉMorrisonˉet alʘˉʯ200ʄʰ
41 Ibidʙˉpʘˉ1ʃʃ
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suggestˉthatˉcultureˉisˉaˉsubstituteˉforˉdigitalˉskillsˉorˉacademicˉoutcomesʘˉYetˉforˉstudents
atˉtheˉmarginsʙˉaffirmingˉtheirˉcultureˉisˉcritical forˉmeaningfulˉengagementʘʾ 45

BuildˉuponˉeŖistingˉstrengths

TichavakundaˉandˉTierneyˉtakeˉanˉassetsʵbasedˉperspective towardˉbothˉtheˉcultureˉand
digitalˉskillsˉofˉBlackˉyouthʘˉRatherˉthanˉfocusingˉonˉtheˉracialˉdigitalˉdivideʙˉtheyˉargueˉthat
scholarsˉandˉeducatorsˉshouldˉhighlightˉandˉbuild uponˉtheˉstudentsˀˉexistingˉstrengthsˉin
digitalˉliteracyʘˉThroughˉaˉsystematicˉreviewˉofˉliteratureʙ theˉauthorsˉfoundˉthatˉveryˉfew
studiesˉfocusedˉonˉhowˉBlackˉstudentsˀˉuseˉofˉdigital toolsˉoutsideˉofˉschoolˉcouldˉbe
beneficialˉforˉtheirˉeducationalˉpursuitsʘˉOfˉthe studiesˉthatˉdidˉfocusˉonˉBlackˉyouthsˀˉuse
ofˉtechnologyʙˉusesˉwhereˉBlackˉyouthˉexcelʙˉsuch asˉgamingˉandˉsocialˉmediaʙˉwereˉoften
discountedˉasˉnonʵcapitalˉenhancingˉactivitiesʘˉˉTichavakunda andˉTierneyˉassertedˉthatʙ
ʽbyˉstudyingˉtheˉdigitalˉpracticesˉofˉdiverseˉusers withˉeducationalˉoutcomesˉinˉmindʙˉwe
mayˉbetterˉlearnˉhowˉtoˉcultivateˉandˉbuildˉonˉtheir skillsʘʾ 46 Positiveˉoutcomesˉforˉstudents
mustˉbuildˉuponˉcultureˉandˉtheˉexistingˉICTˉstrengths inˉorderˉtoˉachieveˉdigitalˉagencyʘ

Digitalˉagencŗˉasˉaˉgoal

DigitalˉagencyʙˉasˉdefinedˉbyˉPasseyˉandˉcolleagues ʯ201ʄʰʙˉisˉʽtheˉindividualˀsˉabilityˉto
controlˉandˉadaptˉtoˉaˉdigitalˉworldʾ4ʃ throughˉdigital competenceʙˉdigitalˉconfidenceˉand
digitalˉaccountabilityʘˉAsˉsuchʙˉstudentsˉneedˉto developˉtheˉskillsʙˉselfʵconfidenceʙˉand
socialˉresponsibilityˉtoˉinteractˉeffectivelyˉusing technologyʙˉtheˉinternetʙˉandˉsocialˉmedia
toˉprocessʙˉcreateʙˉandˉshareˉinformationʘˉEnvisioning digitalˉagencyˉasˉtheˉoutcomeˉof
digitalˉinclusionˉhighlightsˉtheˉneedˉtoˉprovideˉfor digitalˉequityˉatˉbothˉLevelˉOneˉand
LevelˉTwoˉofˉtheˉdigitalˉdivideʘˉAsˉHohlfeldˉandˉcolleagues ʯ201ʃʰˉsuggestedʙˉʽifˉLowʵSES
studentsˉdoˉnotˉhaveˉequalˉopportunitiesˉtoˉcreate digitalˉartifactsʙˉthenˉitˉgoesˉwithout
sayingˉthatˉtheyˉareˉlessˉlikelyˉtoˉhaveˉtheˉICTˉskills neededˉforˉempoweringˉtheirˉown
digitalˉactivitiesˉandˉcreationsˉʯLevelˉThreeʰ ʘʾ4ʄ InˉorderˉtoˉachieveˉLevelˉThree
ʯempowermentˉofˉstudentsʰʙˉeducatorsˉmustˉconsider howˉtheyˉcanˉpromoteˉequityˉofˉuse
andˉprovideˉequitableˉaccessˉforˉstudentsˉinˉorder toˉrealizeˉtheˉoutcomesˉofˉculturalʙ
personalʙˉandˉdigitalˉagencyʘ

Finallyʙˉʽinˉtheˉinterestsˉofˉsocialˉcohesionˉand individualˉwellʵbeingʙˉpolicyˉmakersˉneedˉto
ensureˉthatˉpoliciesˉareˉinˉplaceˉtoˉequipˉcitizens withˉtheˉtoolsˉʯculturalˉcapitalˉratherˉthan
hardwareˉandˉaccessˉaloneʰˉthatˉallowˉthemˉtoˉinteract withˉconfidenceˉandˉcompetence

4ʄ Hohlfeldˉetˉalʘˉʯ201ʃʙˉpʘˉ150ʰ
4ʃ pʘˉ426
46 Tichavakundaˉ̒ˉTierneyˉʯ201ʄʙˉpʘˉ11ʅʰ
45 Tichavakundaˉ̒ˉTierneyˉʯ201ʄʙˉpʘˉ11ʃʰ
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withˉnewˉtechnologicalˉtoolsˉandˉsystemsʘʾ 4ʅ Buildingˉuponˉstudentsˀˉculturalˉandˉpersonal
strengthsˉcanˉleadˉtoˉcollectiveˉempowermentˉandˉindividual agencyˉwithinˉanˉincreasingly
digitalˉworldʘ

TȰʺaɦdɶ Digiʄal Eɢʙiʄ˃ iȟ EdʙcaʄiȰȟ֮ A Pɦacʄical Peɦɶɜecʄiʶe

Technologyˉisˉnotˉaˉreplacementˉforˉeffectiveˉteachingʙ butˉratherˉaˉtoolˉtoˉbeˉusedˉinˉthe
classroomˉforˉdeeperˉandˉmoreˉpersonalizedˉlearning opportunitiesʘˉˉInˉorderˉtoˉbuildˉupon
studentsˀˉstrengthsˉandˉcultureˉandˉestablishˉlifelong digitalˉagencyʙˉeducatorsˉmust
considerˉhowˉICTˉisˉusedˉbothˉwithinˉschoolsˉandˉin personalˉcontextsʘˉˉThisˉimplies
movingˉstudentsˉfromˉpassiveˉuseˉofˉtechnologyˉas consumersˉtoˉactiveˉuseˉofˉaˉvarietyˉof
ICTˉskillsˉasˉproducersˉandˉcreatorsˉofˉcontentʘˉAs Dolanˉʯ2016ʰˉassertsʙ

...culturally˂and˂linguistically˂diverse˂students, lowʮincome˂students,˂and˂students
with˂disabilities˂deserve˂the˂same˂opportunity˂to use˂technology˂in˂ways˂that˂are
productive˂and˂inclusive˂and˂that˂allow˂for˂their diverse˂perspectives˂to˂be˂heard,˂and
fostered˂to˂leverage˂their˂potential˂as˂producers of˂technologyʘ50

WithˉthisˉgoalˉinˉmindʙˉandˉthinkingˉofˉHohlfeldˀs thirdˉlevelˉofˉdigitalˉdivideˉʽempowering
studentsʾ51 theˉfollowingˉareˉaˉfewˉareasˉthatˉschools shouldˉaddressˉasˉtheyˉworkˉtoward
digitalˉequityʘ

Ensuringˉequitableˉcurriculum

ToˉbeginˉwithʙˉeducatorsˉmustˉconsiderˉhowˉICTˉtools canˉbeˉmeaningfullyˉintegratedˉinto
classroomˉinstructionʘˉSometimesʙˉexistingˉcurriculum canˉbeˉusedˉinˉnewˉandˉcreative
waysˉtoˉengageˉstudentsˉinˉcriticalˉthinkingˉandˉcommunicationʘ52 Movingˉforwardʙˉschools
needˉtoˉevaluateˉtheirˉcurriculumˉtoˉidentifyˉwhere theˉmostˉtechnologyʵrich
environmentsˉareˉfoundˉandˉensureˉthatˉtheseˉareˉnot justˉavailableʙˉbutˉareˉalsoˉusedˉbyˉall
studentsˉandˉteachersʘˉEvaluatingˉwhereˉtheˉtechnology isˉfoundˉandˉwhoˉisˉbenefitting
fromˉitˉisˉimportantˉtoˉensuringˉequityʘ

52 Ritzhauptˉʯ2013ʰ
51 Hohlfeldˉʯ201ʃʰ
50 Dolanˉʯ2016ʙˉpʘˉ32ʰ
4ʅ Passeyˉetˉalʘˉʯ201ʄʙˉpʘˉ42ʃʰ
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DevelopingˉdigitalˉliteracŗˉandˉdigitalˉcitiŞenship

Oneˉofˉtheˉcentralˉpurposesˉofˉeducationˉisˉpreparing anotherˉgenerationˉofˉcitizensˉto
participateˉinˉourˉdemocraticˉsocietyʘˉˉInˉorderˉfor studentsˉtoˉproductivelyˉuseˉtechnologyʙ
theyˉwillˉneedˉtoˉdevelopˉdigitalˉliteracyˉskills thatˉallowˉthemˉtoˉworkˉcollaborativelyʙ
ethicallyˉandˉsafelyˉtoˉaccessˉtechnologyˉandˉutilize itˉtoˉdemonstrateˉtheirˉownˉlearningʘ
Althoughˉprevalentʙˉtheˉideaˉofˉtodayˀsˉstudentsˉas ʽdigitalˉnativesʾ53 doesˉnotˉnegateˉthe
needˉforˉthemˉtoˉbeˉinstructedˉinˉdigitalˉliteracy skillsˉinˉorderˉtoˉmakeˉsureˉtheyˉare
employingˉtechnologyˉinˉwaysˉthatˉbenefitˉandˉemancipate themʘˉˉItˉisˉimperativeˉthat
teachersˉuseˉtechnologyˉtoˉprepareˉstudentsˉforˉfull citizenshipˉinˉanˉinterʵconnectedʙ
mediaʵinfusedˉsocietyʘˉˉThisˉideaˉofˉcitizenshipʙ oftenˉtermedˉdigitalˉcitizenshipʙˉcanˉbe
definedˉasˉˉʽtheˉcontinuouslyˉdevelopingˉnormsˉof appropriateʙˉresponsibleʙˉand
empoweredˉtechnologyˉuseʘʾ 54 Fromˉcyberbullyingˉto plagiarismʙˉstudentsˉmustˉlearn
effectiveˉwaysˉtoˉbehaveˉonlineˉasˉwellˉasˉinˉpersonʘ

Usingˉtechnologŗˉtoˉdifferentiateˉlearning
Anotherˉimportantˉaspectˉofˉdigitalˉaccessˉforˉstudents isˉtheˉabilityˉtoˉdifferentiate
contentʙˉcurriculumʙˉandˉcontinuedˉeducationˉforˉall learnersʘˉStudentsˉcanˉuseˉtechnology
toˉexploreˉpersonalˉinterestsˉandˉdeepenˉtheirˉunderstanding ofˉcertainˉcontentʘˉVarious
tools55 canˉbeˉusedˉtoˉassessˉandˉcommunicateˉwith differentˉtypesˉofˉlearnersʘˉFinallyʙ
technologyˉhasˉtheˉpotentialˉtoˉmeetˉtheˉneedsˉof allˉstudentsʙˉincludingˉstudentsˉwith
disabilitiesʙˉELˉstudentsʙˉandˉgiftedˉstudentsˉby providingˉopportunitiesˉforˉdifferentiation
atˉallˉlevelsʘ

Continuedˉstaffˉdevelopment
AccordingˉtoˉtheˉConsortiumˉforˉSchoolˉNetworking ʯCoSNʰʙˉprofessionalˉdevelopmentˉwas
theˉsecondˉmostˉreportedˉchallengeˉbyˉdistrictˉinstructional technologyˉleadersˉinˉ201ʃʙ
201ʄˉandˉ201ʅʘ56 DownesˉandˉBishopˉʯ2015ʰˉfoundˉthat severalˉfactorsˉrelatedˉtoˉcurriculum
wereˉkeyˉtoˉdevelopingˉandˉsustainingˉtechnologyˉintegrationʘ Keyˉfactorsˉincluded
utilizingˉtechnologyˉtoˉenhanceˉtheˉcurriculumˉwhich wasˉrelevantʙˉpurposefulˉand
engagingˉforˉstudentsˉasˉwellˉasˉteachersʘˉˉAnother majorˉfactorˉwasˉallowingˉforˉproper
staffˉdevelopmentˉandˉtimeˉforˉteachersˉtoˉlearnˉand incorporateˉtechnologyˉwhich
supportedˉtheirˉcurricularˉgoalsʘˉˉInˉotherˉwordsʙ technologyˉwasˉmostˉeffectiveˉand
engagingˉwhenˉitˉwasˉusedˉthoughtfullyˉandˉpurposefully toˉsupportˉandˉextendˉthe
curriculumʘˉˉOneˉwayˉtoˉfacilitateˉthisˉtypeˉofˉintegration isˉthroughˉsustainedˉprofessional

56 CoSNˉʯ201ʅʰ
55 ASCDˉʯ2011ʰ
54 digitalcitizenshipʘnet
53 Prenskyˉʯ2001ʰ

https://pdo.ascd.org/lmscourses/PD11OC109/media/Tech_M4_Reading_Using_Technology01.pdf
https://www.digitalcitizenship.net/


21

developmentˉforˉteachersˉasˉtechnologyˉevolvesˉandˉchangesʘˉˉHoweverʙˉstaffˉdevelopment
mustˉbeˉequitableʘˉˉItˉisˉimportantˉtoˉensureˉthat staffˉdevelopmentˉinˉtheˉareaˉof
technologyˉisˉnotˉconcentratedˉamongˉteachersˉwho teachˉtechnologyʵbasedˉcoursesˉor
advancedˉcoursesˉwhichˉareˉmostlyˉattendedˉbyˉWhiteʙ AsianˉandˉhighʵSESˉstudentsʘˉAlsoʙ
ensuringˉthatˉspecialˉeducationˉteachersˉandˉELˉteachersˉareˉableˉtoˉparticipateˉin
technologyˉPDˉrelatedˉspecificallyˉtoˉtheirˉpopulation couldˉproveˉbeneficialʘˉˉIncorporating
technologyˉmoreˉintentionallyˉthroughoutˉteacherˉpreparation programsˉwouldˉlikely
improveˉtheˉlandscapeˉforˉfutureˉeducatorsˉasˉwellʘ

Whileˉitˉisˉevidentˉthatˉstudentsˉareˉusingˉtechnology inˉeverʵincreasingˉwaysˉinˉtheir
personalˉlivesʙˉitˉseemsˉthatˉschoolsˉmayˉhaveˉtrouble keepingˉpaceʘˉˉOneˉwayˉtoˉalleviate
thisˉmayˉbeˉtoˉfocusˉonˉintegratingˉtechnologyˉin culturallyˉrelevantˉwaysˉwhileˉalso
involvingˉparentsˉandˉfamiliesˉinˉtheˉprocessʘˉˉProviding accessˉnotˉjustˉtoˉdevicesˉand
highʵspeedˉinternetʙˉbutˉalsoˉtoˉtheˉskillsˉstudents needˉtoˉutilizeˉtechnologyˉforˉways
whichˉempowerˉthemˉneedsˉtoˉbeˉaˉpriorityˉforˉschools movingˉforwardʙˉevenˉlookingˉpast
theˉpandemicʘˉˉUnfortunatelyʙˉmanyˉofˉtheˉsolutions toˉtheseˉchallengesʙˉsuchˉasˉcontinuing
professionalˉdevelopmentʙˉintegratingˉtechnologyˉinto theˉcoreˉcurriculumˉandˉbuilding
studentsˀˉdigitalˉliteracyˉskillsˉareˉnotˉthingsˉthat canˉbeˉquicklyˉimplementedʘˉˉHoweverʙ
examiningˉourˉpracticesˉthroughˉaˉlensˉofˉequityˉis aˉworthyˉbeginningʘ

Enrichmentˉopportunities
Finallyʙˉschoolsˉcouldˉpartnerˉwithˉcommunityˉorganizations andˉbusinessesˉtoˉoffer
extracurricularˉenrichmentˉprogramsˉandˉtrainingˉto studentsʙˉfamiliesʙˉandˉcommunity
membersʘ5ʃ Theˉbenefitsˉofˉcommunityˉandˉafterˉschool programsˉthatˉallowˉstudentsˉto
engageˉinˉdigitalˉtechnologiesˉandˉSTEMˉactivities outsideˉofˉschoolsˉhaveˉbeenˉwidely
recognizedʘ5ʄ Additionallyʙˉsomeˉschoolsˉofferˉafterʵschool programsˉtoˉaccelerate
studentsˀˉtechnologicalˉknowledgeˉwithoutˉhavingˉthose skillsˉtiedˉtoˉaˉspecific
curriculumʘ5ʅ

CȰȟclʙɶiȰȟ
ICTˉliteracyˉisˉanˉessentialˉ21st centuryˉskillˉfor successˉinˉbothˉprofessionalˉandˉacademic
settingsʘˉTodayˀsˉclassroomˉteachersˉprovideˉmore opportunitiesˉforˉstudentsˉtoˉuseˉword
processingʙˉgraphicˉdesignˉandˉotherˉICTˉasˉpartˉof theˉeducationalˉprogramʘˉStudentsˉare
expectedˉtoˉdemonstrateˉunderstandingˉandˉuseˉofˉICT resourcesˉinˉassignmentsˉandˉthese
expectationsˉwillˉcontinueˉtoˉincreaseˉevenˉbeyond theˉCOVIDʵ1ʅˉpandemicʘˉHoweverʙˉas

5ʅ Ritzhauptˉetˉalʘˉʯ2013ʰ
5ʄ Bartonˉ̒ˉTanˉʯ201ʄʰʛˉItoˉʯ2010ʰʛˉRyooˉ̒ˉBartonˉʯ201ʅʰʛ Sheridanˉetˉalʘˉʯ2014ʰ
5ʃ Ritzhauptˉetˉalʘˉʯ2013ʰ
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researchˉfindsˉthatˉaˉdigitalˉdivideˉstillˉexistsˉbasedˉonˉgenderʙˉethnicityʙˉandˉSESʙ60

addressingˉtheˉoutcomesˉofˉdigitalˉinequityʙˉtheˉthird levelˉofˉtheˉdigitalˉdivideʙˉisˉpartly
dependentˉonˉtheˉqualityˉofˉinstructionˉprovidedˉin theˉschoolsʘ61 Theˉinequityˉthatˉexists
inˉtheˉthirdˉlevelˉofˉtheˉdigitalˉdivideˉplacesˉstudents atˉriskˉinˉtheˉcompetitiveˉglobal
workforceˉwhereˉtechnologyˉskillsˉareˉessentialˉfor successʘ

Whileˉitˉisˉwidelyˉrecognizedˉthatˉstudentsˉinˉtodayˀs 21stˉcenturyˉworldˉneedˉtoˉdevelop
skillsˉandˉcompetenciesˉwithˉtechnologyˉinˉorderˉto beˉsuccessfulˉinˉschoolˉandˉbeyondʙ
theˉwaysˉinˉwhichˉtechnologyˉisˉincorporatedˉinto instructionˉvaryˉvastlyˉacrossˉstatesˉand
districtsʘˉˉForˉexampleʙ NewˉComputerˉScienceˉstandards wereˉissuedˉforˉVirginiaˉpublic
schoolsˉinˉ201ʃˉwithˉtheˉexpectationˉthatˉschools wouldˉbeginˉincorporatingˉthemˉinto
instructionˉinˉtheˉFallˉofˉ201ʅʘˉˉTheˉstandardsˉare notˉspecificallyˉtestedˉonˉanyˉstate
standardizedˉtestsˉandˉareˉnotˉincludedˉasˉaˉgraduation requirementˉinˉthe Virginia
StandardsˉofˉAccreditationʘˉHoweverʙˉʽteachersˉare expectedˉtoˉintegrateˉComputer
Scienceˉstandardsˉintoˉcoreˉdisciplineˉinstruction whereˉappropriateʘʾ 62 Thisˉleaves
implementationˉdecisionsˉupˉtoˉindividualˉdistrictsʙ buildingˉadministratorsˉandˉclassroom
teachersʙˉwhichˉcouldˉcontributeˉtoˉinequitiesˉfor studentsʘˉˉThisˉproblemˉisˉnotˉonly
relativeˉtoˉVirginiaʙˉbutˉpersistsˉacrossˉtheˉUnited Statesˉasˉwellʘ

Anotherˉissueˉisˉthatˉstaffingˉforˉteachingˉtechnology andˉSTEMˉcanˉvaryˉwidelyˉacross
districtsʙˉwithˉhigherʵresourcedˉdistrictsˉhaving moreˉtechnologyˉresourcesˉandˉmore
positionsˉdedicatedˉtoˉteachingˉtechnologyˉandˉSTEM thanˉdistrictsˉwithˉfewerˉresourcesʘ
TechnologyˉandˉSTEMˉskillsˉareˉoftenˉnotˉspecifically includedˉinˉstateˉassessmentsʘˉˉThe
expectationʙˉespeciallyˉatˉtheˉelementaryˉlevelʙˉis thatˉclassroomˉteachersˉwillˉintegrate
technologyˉintoˉtheˉcoreˉcontentʘˉThisˉcanˉleadˉto inequitiesʙˉasˉtheˉresearchˉshowsˉthat
teachersˉuseˉtechnologyˉinˉaˉvarietyˉofˉwaysʙˉincluding forˉclassroomˉadministrationʙ
communicatingˉwithˉparentsˉandˉstudentsʙˉpersonal productivityʙˉandˉinstructionʘ63 How
effectivelyˉteachersˉintegrateˉtechnologyˉintoˉinstruction dependsˉonˉaˉvarietyˉofˉfactorsʙ
includingˉavailableˉresourcesʙˉteachersˀˉexperience andˉcomfortˉwithˉtechnologyʙˉand
studentsˀˉperceivedˉICTˉandˉdigitalˉliteracyˉskill levelʙˉandˉtechnologyˉsupportˉforˉteachersʘ

Unfortunatelyʙˉtheˉresultˉofˉallˉofˉtheseˉfactors isˉthatˉtechnologyˉtendsˉtoˉbeˉusedˉin
differentˉwaysˉwithˉdifferentˉstudentsˉacrossˉbuildingsʙ oftenˉinequitablyʘˉˉAccessˉto
technologyʙˉandˉespeciallyˉintegrationˉofˉtechnology inˉwaysˉwhichˉsupportˉhigherˉorder
thinkingˉhasˉalsoˉbeenˉshownˉtoˉbeˉstratifiedˉwithin schoolsʘˉEvenˉinˉcasesˉwhereˉstudents
mightˉhaveˉaccessˉtoˉtheˉsameˉtechnologiesʙˉinstructors mayˉdifferentiateˉtheirˉuseˉand

63 Hohlfeldˉetˉalʘˉʯ201ʃʰ
62 VirginiaˉDepartmentˉofˉEducationˉʯ2020ʙˉOctoberʙ pʘˉ2ʰ
61 Hohlfeldˉetˉalʘˉʯ201ʃʰ
60 Ibidʘ

https://www.doe.virginia.gov/testing/sol/standards_docs/computer-science/index.shtml
https://www.doe.virginia.gov/boe/accreditation/
https://www.doe.virginia.gov/boe/accreditation/
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approachesʙˉsometimesˉinˉdiscriminatoryˉwaysʙˉwhichˉcanˉimpactˉstudentsˀˉmeaningful
engagementˉwithˉdigitalˉtoolsʘˉAsˉweˉworkˉtowardˉdigital equityˉitˉisˉimportantˉtoˉkeepˉin
mindˉtheˉultimateˉgoalsˉofˉempoweringˉstudentsˉand helpingˉthemˉtoˉdevelopˉdigital
agencyˉthatˉwillˉallowˉthemˉtoˉutilizeˉtechnology toˉreachˉtheirˉownˉpersonalʙˉacademicˉand
careerˉpursuitsʘ
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