
 

ChildUeQ, E[ecXWiYe FXQcWiRQiQg, aQdbb
DigiWal Media: A ReYieZb

b

E[HFXWLYH SXPPDU\b
b

"Media iV Vo peUYaViYe WhaW iW VhoXld no longeU be conVideUed a nXiVance YaUiable WhaW coXld affecW deYelopmenW; UaWheU, iWb
VhoXld be Veen aV a fXndamenWal paUW of Whe conWe[W in Zhich deYelopmenW occXUV." (BaUU, 2019)b

b
WKDW LV GLJLWDO PHGLD?b
WheQ Ze XVe Whe WeUP digiWaO Pedia, Ze aUe UefeUUiQg bRWh WR Whe Sh\VicaO deYiceVæTV VeWV, VPaUWShRQeV, WabOeWV,b
gaPiQg cRQVROeVæaQd Whe cRQWeQW Whe\ SURYide, VXch aV YideRV, iQWeUacWiYe aSSV, aQd gaPeV.bb
b
AV Whe ZRUOd cRSeV ZiWh Whe cRURQaYiUXV SaQdePic, digiWaO WechQRORg\ haV WakeQ ceQWeU VWage iQ chiOdUeQ'V hRPeV.b
TRda\ PRUe WhaQ eYeU, chiOdUeQ'V digiWaO acceVVæRU Oack WheUeRfæVigQificaQWO\ deWeUPiQeV ZheWheU chiOdUeQ caQb
cRQWiQXe WheiU edXcaWiRQ, Veek iQfRUPaWiRQ, VWa\ iQ WRXch ZiWh fUieQdV aQd faPiO\, aQd eQjR\ digiWaO eQWeUWaiQPeQWb
(WiQWheU eW aO., 2020). AQd aV jRbV, VchRROV, aQd eYeQ heaOWh caUe aUe PRYed RQOiQe, fRU PaQ\, digiWaO Oife haV becRPeb
Whe QeZ QRUPaO. IQ WhiV WiPe, faPiOieV aUe QaYigaWiQg XQchaUWed ZaWeUV aV Whe\ iQcUeaViQgO\ UeO\ RQ VcUeeQV ZhiOeb
WU\iQg WR fiQd baOaQce ZiWh RffOiQe acWiYiWieV.bb
b
DigiWaO WechQRORg\ haV becRPe bRWh a cRQVWaQW aQd PajRU SUeVeQce iQ chiOdUeQ'V OiYeV. TRda\, iQfaQWV aV \RXQg aV 4b
PRQWhV aUe iQWeUacWiQg ZiWh digiWaO Pedia, ZheUeaV 50 \eaUV agR UegXOaU WeOeYiViRQ YieZiQg didQ'W RccXU XQWiO age 4b
(ChaVViakRV eW aO., 2016). UQdeUVWaQdiQg hRZ e[SeUieQceV ZiWh digiWaO Pedia Pa\ VhaSe Whe deYeORSiQg bUaiQ iVb
eVVeQWiaO kQRZOedge fRU WhRVe ZhR ZRUk WR VXSSRUW chiOdUeQ'V heaOWh\ bUaiQ deYeORSPeQW.bb
b
DecadeV Rf UeVeaUch dePRQVWUaWe WhaW eaUO\ chiOdhRRd iV aPRQg Whe PRVW cUiWicaO WiPeV fRU chiOdUeQ'V bUaiQVb
(NaWiRQaO ScieQWific CRXQciO RQ Whe DeYeORSiQg ChiOd, 2020). BefRUe chiOdUeQ WXUQ 2, WheiU bUaiQV aUe fRUPiQg PRUeb
WhaQ 1 PiOOiRQ QeZ QeXUaO cRQQecWiRQV eYeU\ VecRQd (NaWiRQaO ScieQWific CRXQciO RQ Whe DeYeORSiQg ChiOd, 2007;b
OECD, 2002). TheVe QeXUaO cRQQecWiRQV aUe Whe baViV fRU Whe iQfRUPaWiRQ-SURceVViQg QeWZRUkV Rf Whe bUaiQ WhaW aUeb
UeVSRQVibOe fRU aOO WhRXghWV, VeQVaWiRQV, feeOiQgV, aQd acWiRQV. The eaUO\ e[SeUieQceV chiOdUeQ haYe, aQd WheiUb
UeOaWiRQVhiSV ZiWh Whe iPSRUWaQW SeRSOe iQ WheiU OiYeV, OiWeUaOO\ bXiOd Whe bUaiQ'V aUchiWecWXUe, SURYidiQg Whe fRXQdaWiRQb
fRU fXWXUe OeaUQiQg, heaOWh, aQd behaYiRU (GaOiQVk\, 2010; NaWiRQaO ScieQWific CRXQciO RQ Whe DeYeORSiQg ChiOd, 2007).b
b
E[ecXWiYe fXncWion (EF)​ UefeUV WR a VeW Rf aWWeQWiRQ-UegXOaWiRQ VkiOOV WhaW RUigiQaWe iQ Whe SUefURQWaO cRUWe[. EF VkiOOVb
Pake iW SRVVibOe WR cRQVideU aOWeUQaWiYe SeUVSecWiYeV aQd WhiQk fOe[ibO\ iQ UeVSRQVe WR chaQgiQg ciUcXPVWaQceVb
(​cogniWiYe fle[ibiliW\​), WR keeS iQfRUPaWiRQ iQ PiQd VR iW caQ be XVed (​ZoUking memoU\​), aQd WR UeViVW aXWRPaWic aQdb
iPSXOViYe behaYiRUV (​inhibiWoU\ conWUol​) VR WhaW RQe caQ eQgage iQ gRaO-diUecWed UeaVRQiQg aQd SURbOeP-VROYiQgb
(DiaPRQd, 2013; GaOiQVk\ eW aO., 2017; GaURQ eW aO., 2008; RXeda eW aO., 2005; ZeOa]R & M¾OOeU, 2002). AOWhRXghb
iQdiYidXaO YaUiabiOiW\ e[iVWV, ORQgiWXdiQaO VWXdieV haYe VhRZQ WhaW chiOdUeQ ZiWh beWWeU EF VkiOOV aUe PRUe effecWiYeb
OeaUQeUV (HaVViQgeU-DaV eW aO., 2014), aUe PRUe OikeO\ WR gUadXaWe fURP cROOege (McCOeOOaQd eW aO., 2013), aQd aUeb
PRUe OikeO\ WR haYe beWWeU heaOWh aQd ZeaOWh iQ adXOWhRRd, UegaUdOeVV Rf WheiU iQWeOOigeQce RU VRciaO cOaVV aW biUWhb
(MRffiWW eW aO., 2011). IQ Whe abVeQce Rf VXSSRUWiYe UeOaWiRQVhiSV, chiOdUeQ ZhR e[SeUieQce e[ceVViYe RU SURORQgedb
aPRXQWV Rf VWUeVV (dXe WR SRYeUW\, WUaXPa, abXVe, RU QegOecW) aUe aW gUeaWeU UiVk Rf deYeORSiQg ZeakeU EF VkiOOVb
(EYaQV & KiP, 2013; FaUah eW aO., 2006; HafW & HRefW, 2017; ShRQkRff eW aO., 2012).bb
b
IW iV ZeOO eVWabOiVhed WhaW EF VkiOOV deYeORS WhURXgh SUacWice aQd SRViWiYe, VXSSRUWiYe UeOaWiRQVhiSV ZiWhb
adXOWVb(GaOiQVk\, 2010). EF VkiOOV aUe aOVR a SURPiViQg aQd iPSRUWaQW WaUgeW fRU eaUO\ iQWeUYeQWiRQ (BOake\ & CaUUROO,b
2015; DiaPRQd & Lee, 2011; RXeda eW aO., 2005; ZeOa]R & L\RQV, 2012). DeVSiWe Whe YaOXe Rf deYeORSiQg \RXQgb
chiOdUeQ'V EF, WheVe VkiOOV haYe QRW \eW beeQ fXOO\ ePbUaced aQd URXWiQeO\ WaXghW iQ eaUO\ chiOdhRRd VeWWiQgV, VchRROV,b
RU hRPeV. ThiV iV SeUhaSV dXe WR Whe edXcaWiRQaO fRcXV RQ chiOdUeQ'V OeaUQiQg cRQWeQW (Whe "ZhaW" Rf OeaUQiQg) YeUVXVb
VkiOOV (Whe "hRZ" Rf OeaUQiQg). NRU haV Whe UROe Rf chiOdUeQ'V e[SeUieQceV ZiWh digiWaO Pedia aW hRPe beeQ e[SORUed iQb
UeOaWiRQ WR EF deYeORSPeQW.b
b

b

 
b
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WheQ iW cRPeV WR VcUeeQ WiPe, UeVeaUcheUV aQd SROic\PakeUV hiVWRUicaOO\ haYe fRcXVed RQ WU\iQg WR deWeUPiQe hRZb
PXch iV WRR PXch, ZiWh OeVV aWWeQWiRQ fRcXVed RQ figXUiQg RXW hRZ PXch iV WRR OiWWOe aQd Whe kiQdV Rf digiWaO cRQWeQWb
WhaW caQ VXSSRUW heaOWh\ deYeORSPeQW. IQ UeceQW \eaUV, chiOdUeQ'V VcUeeQ WiPe haV cRPe WR eQcRPSaVV behaYiRUV aVb
diYeUVe aV ZaWchiQg (i.e., YideR cRQWeQW), UeadiQg, ZUiWiQg, iQWeUacWiYe SOa\ (i.e., gaPiQg), YideR-chaWWiQg, aQdb
iPPeUViRQ iQ YiUWXaO ZRUOdV. Each Rf WheVe acWiYiWieV caQ Wake SOace RQ a UaQge Rf deYiceV (e.g., TV VeWV, VPaUWShRQeV,b
WabOeWV, e-UeadeUV, VPaUWZaWcheV, OaSWRSV, deVkWRSV, cRQVROeV, aQd haQdheOd SOa\eUV). AQd each Rf WheVe deYiceVb
RffeUV a diffeUeQW VeW Rf affRUdaQceV (e.g., VRXQd, PRWiRQ, eaVe Rf SRUWabiOiW\, iQWeUacWiYiW\, WRXch VeQViWiYiW\, RUb
SeUVXaViYe deVigQ WhaW SURORQgV eQgagePeQW). AddiWiRQaOO\, Whe OiVW Rf Whe diffeUeQW kiQdV Rf digiWaO cRQWeQW chiOdUeQb
cRQVXPe WRda\ iV e[haXVWiYe: ScUeeQ cRQWeQW UaQgeV fURP edXcaWiRQaO WR eQWeUWaiQiQg, UeaOiVWic WR faQWaVWicaO,b
chiOd-diUecWed WR adXOW-diUecWed, iQWeUacWiYe WR RbVeUYaWiRQaO, aQd PRUe.bb
b
The bXOk Rf UeVeaUch e[SORUiQg Whe OiQk beWZeeQ digiWaO Pedia e[SRVXUe aQd EF VkiOO deYeORSPeQW ORRkV aW WeOeYiViRQb
aQd YideR e[SRVXUe fRU WZR UeaVRQV:bb
b

Ɣ TeOeYiViRQ haV beeQ aURXQd PXch ORQgeU WhaQ RWheU kiQdV Rf digiWaO Pedia, aQd UeVeaUch iV VORZ cRPSaUed WRb
Whe UaWe aW Zhich QeZ kiQdV Rf digiWaO Pedia aUe adRSWed (WaUWeOOa & RRbb, 2008).b

Ɣ TeOeYiViRQ aQd YideR aUe VWiOO Whe dRPiQaQW W\SeV Rf cRQWeQW WhaW \RXQg chiOdUeQ cRQVXPe RQ digiWaO deYiceVb
(RideRXW & RRbb, 2020).bb

b
AOWhRXgh Whe Za\V chiOdUeQ e[SeUieQce WeOeYiViRQ haV e[SaQded (i.e., YideR cRQWeQW iV iQcUeaViQgO\ YieZed WhURXghb
VWUeaPiQg VeUYiceV RQ iQWeUacWiYe deYiceV), Whe e[SeUieQce Rf ZaWchiQg WeOeYiViRQ iV geQeUaOO\ ViPiOaU deVSiWe Wheb
YieZiQg SOaWfRUP: AXdiRYiVXaO cRQWeQW XQfROdV iQ WiPe iQdeSeQdeQW Rf Whe YieZeU'V SUeVeQce RU acWiRQV.bb
b
ReVeaUch iV begiQQiQg WR ORRk aW Whe effecWV Rf iQWeUacWiYe cRQWeQW aQd digiWaO gaPiQg deYiceV RQ EF VkiOOV iQ \RXQgeUb
chiOdUeQ, \eW iW iV VWiOO WUXe WhaW PRVW Rf RXU iQVighWV abRXW iQWeUacWiYe Pedia aUe baVed RQ UeVeaUch cRQdXcWed ZiWhb
adROeVceQWV aQd adXOWV (ChUiVWakiV, 2014; DaOe eW aO., 2020). IQWeUacWiYe digiWaO Pedia caQ be defiQed aV e[SeUieQceVb
WhaW UeTXiUe Whe XVeU WR iQWeUacW ZiWh a digiWaO deYice iQ a Za\ WhaW chaQgeV ZhaW cRQWeQW iV SUeVeQWed (e.g., cOickiQg ab
PRXVe bXWWRQ, WRXchiQg a VcUeeQ, PRYiQg iQ fURQW Rf a VeQVRU, aQd/RU XViQg YRice iQSXW).b
b
YeW Whe aYaiOabOe UeVeaUch haV VeYeUaO iPSRUWaQW OiPiWaWiRQV. FiUVW, WheUe iV a Oack Rf UeVeaUch: The P\Uiad digiWaOb
Pedia e[SeUieQceV aYaiOabOe WR \RXQg chiOdUeQ WRda\ haV PeaQW WhaW UeVeaUch iQ WhiV fieOd haV QRW beeQ abOe WR keeSb
XS ZiWh Whe UaWe aW Zhich digiWaO Pedia haV beeQ iQcRUSRUaWed iQWR chiOdhRRd. AV VXch, PaQ\ RSeQ TXeVWiRQV UePaiQb
abRXW ZheWheU fiQdiQgV hROd fRU chiOdUeQ Rf diffeUeQW ageV, ZiWh diffeUeQW UiVk SURfiOeV.bb
b
AQRWheU iVVXe iV Whe cRUUeOaWiRQaO QaWXUe Rf digiWaO Pedia UeVeaUch. AOWhRXgh a QXPbeU Rf UeVeaUcheUV haYe WUied WRb
addUeVV Whe SURbOeP Rf diUecWiRQaOiW\ b\ XViQg a ORQgiWXdiQaO aSSURach, iQ PaQ\ VWXdieV, a bidiUecWiRQaO UeOaWiRQVhiSb
beWZeeQ digiWaO Pedia XVe aQd VaPSOe chaUacWeUiVWicV VeePV OikeO\. ThXV Whe PajRUiW\ Rf UeVeaUch aYaiOabOe caQ RQO\b
VhRZ WhaW a UeOaWiRQVhiS e[iVWV beWZeeQ digiWaO Pedia aQd a ceUWaiQ deYeORSPeQWaO RXWcRPe, aQd QRW WhaW digiWaOb
Pedia caXVeV a ceUWaiQ deYeORSPeQWaO RXWcRPe.bb
b
ObWaiQiQg UeOiabOe effecW Vi]e eVWiPaWeV haV aOVR SURYeQ difficXOW aV PaQ\ VWXdieV aUe XQabOe WR Wake iQWR accRXQW Wheb
QXPbeU Rf dePRgUaShic aQd cRQWe[WXaO YaUiabOeV WhaW PRdeUaWe Whe effecW Rf digiWaO Pedia (FeUgXVRQ & DRQQeOOaQ,b
2014; FeUgXVRQ & KiObXUQ, 2010; FRVWeU & WaWkiQV, 2010; LiQebaUgeU & VaaOa, 2010). FiQaOO\, cXUUeQW VWaWiVWicaOb
aSSURacheV XVed iQ digiWaO Pedia UeVeaUch RfWeQ Oack Whe VeQViWiYiW\ WR deWecW PRUe QXaQced effecWV, VXch aVb
QRQOiQeaU UeOaWiRQVhiSV aQd WhUeVhROd effecWV (FRVWeU & WaWkiQV, 2010).b
b
DeVSiWe WheVe OiPiWaWiRQV, VXch UeVeaUch iV RfWeQ XVed WR VZa\ SXbOic RSiQiRQ aQd SROic\ UegaUdiQg iVVXeV aURXQdb
chiOdUeQ aQd digiWaO Pedia aV ZeOO aV WR adYRcaWe fRU SaUWiaOO\ RU fXOO\ OiPiWiQg VcUeeQ WiPe fRU chiOdUeQ (EOVRQ eW aO.,b
2019). HRZeYeU, VWUicW cXWRffV, ZhiOe cRQYeQieQW, QegOecW Whe fROORZiQg:bb
b

Ɣ The\ dR QRW Wake iQWR accRXQW ​hoZ​ digiWaO Pedia aUe XVed aQd ZiWh ​Zhom.b
Ɣ The\ RYeUORRk Whe cRQYeUgeQce beWZeeQ RQOiQe aQd RffOiQe SOa\ aQd aOWeUQaWe VRciaO VSaceV WhaW chiOdUeQb

cRQVWUXcW WRda\ (MaUVh, 2014).b
Ɣ OQe Vi]e dReV QRW fiW aOO ZiWh UeVSecW WR digiWaO iQWeUacWiRQV: IQdiYidXaO diffeUeQceV iQ chiOdUeQ, Whe diYeUViW\ Rfb

faPiOieV, aQd Whe cRQWe[W ZiWhiQ Zhich Whe\ OiYe, aOO iQfOXeQce Whe OeYeO Rf UiVk aQd beQefiWV digiWaO Pedia caQb
SRVe.bb

b

 
b
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b
The SaQdePic haV Pade iW cOeaU WhaW digiWaO Pedia aUe a QeceVVaU\ SaUW Rf \RXQg chiOdUeQ'V OiYeV. IW iV iPSeUaWiYeb
VWakehROdeUV iQ eaUO\ chiOdhRRd XQdeUVWaQd hRZ digiWaO Pedia iQWeUacWV ZiWh chiOdUeQ'V bUaiQ deYeORSPeQW: WheQ dRb
digiWaO Pedia SRVe a UiVk, aQd hRZ caQ digiWaO Pedia be XVed WR fRVWeU iPSRUWaQW Oife VkiOOV aQd UeOaWiRQVhiSV? AQd iWb
iVQ'W RQO\ chiOdUeQ'V digiWaO Pedia cRQVXPSWiRQ WhaW UeTXiUeV e[aPiQaWiRQ​; paUenWV'​ digiWaO Pedia XVe cRXOd haYe ab
VigQificaQW iPSacW RQ Whe SaUeQW-chiOd UeOaWiRQVhiS, ZiWh iPSOicaWiRQV fRU bUaiQ deYeORSPeQW. ThXV WheUe iV aQ XUgeQc\b
WR addUeVV Whe TXeVWiRQV WhaW WheVe QeZ UeaOiWieV haYe UaiVed.bb
b
RHSRUW SXPPDU\b
b
ThiV UeVeaUch OaQdVcaSe aQaO\ViV UeYieZV Whe iPSacW Rf digiWaO Pedia XVe RQ chiOdUeQ'V EF deYeORSPeQW. We fRcXVb
VSecificaOO\ RQ \RXQg chiOdUeQ'V e[SeUieQceV ZiWh digiWaO Pedia aW hRPe, aOWhRXgh Ze QRWe WhaW iQ WRda\'V ZRUOdb
digiWaO Pedia haV Pade fRUPaO VchRROiQg SRVVibOe RXWVide Whe Sh\VicaO bRXQdV Rf Whe cOaVVURRP. We UeVWUicWed RXUb
OiWeUaWXUe VeaUch WR VcieQWific VWXdieV Rf chiOdUeQ fURP biUWh WR age 8. ReceQW daWa SRiQWV WR iQcUeaVed digiWaO Pediab
XVe b\ \RXQgeU chiOdUeQ aQd aQ "ageiQg dRZQ" Rf fiUVW e[SeUieQceV ZiWh digiWaO Pedia (HRRfW GUaafOaQd, 2018;b
RideRXW & RRbb, 2020). FXUWheUPRUe, Whe eaUO\ Oife SeUiRd UeSUeVeQWV a cUiWicaO ZiQdRZ fRU bUaiQ deYeORSPeQW iQb
Zhich eaUO\ e[SeUieQceV caQ haYe OaVWiQg aQd caVcadiQg iPSacWV. We did QRW iQcOXde VWXdieV abRXW ebRRkV becaXVeb
chiOdUeQ'V ebRRk XVe cRQVWiWXWeV a YeU\ VPaOO SRUWiRQ Rf chiOdUeQ'V Pedia e[SeUieQceV (RideRXW & RRbb, 2020).b
b
We UeYieZed PRUe WhaQ 150 jRXUQaO aUWicOeV, SUeVV aUWicOeV, iQdXVWU\ SaSeUV, aQd bRRkV. DaWa ZaV cROOecWed fURPb
gORbaO SRSXOaWiRQV, aQd VWXdieV ZiWh SeRSOe OiYiQg iQ Whe UQiWed SWaWeV ZeUe ciWed PRVW fUeTXeQWO\. BaVed RQ RXUb
OiWeUaWXUe UeYieZ, Ze ideQWified VeYeUaO WUeQdV iQ Whe gURZiQg bRd\ Rf UeVeaUch RQ EF VkiOO deYeORSPeQW aQdb
chiOdUeQ'V digiWaO Pedia e[SRVXUe. We haYe iQcOXded beORZ a VXPPaU\ Rf ke\ fiQdiQgV WhaW Ze beOieYe aUe PRVWb
UeOeYaQW fRU YaUiRXV VWakehROdeUV ZRUkiQg iQ eaUO\ chiOdhRRd edXcaWiRQ, SXbOic SROic\, aQd SURgUaPV aQd VeUYiceV fRUb
chiOdUeQ aQd faPiOieV iQ ORZeU-iQcRPe hRXVehROdV.b
b
b
KH\ TUHQGVb
b
DLJLWDO PHGLD GRHVQ'W H[LVW LQ D YDFXXP: TKRVH ZLWK ZKRP FKLOGUHQ H[SHULHQFH GLJLWDO PHGLD DUH NH\ DQG FDQb
VKDSH WKH H[WHQW WR ZKLFK GLJLWDO PHGLD H[SHULHQFHV ZLOO XOWLPDWHO\ EH EHQHILFLDO WR FKLOGUHQ'V EF GHYHORSPHQW.b

Ɣ AQ "eQYiURQPeQW Rf UeOaWiRQVhiSV" iV cUXciaO fRU Whe deYeORSPeQW Rf a chiOd'V bUaiQ aUchiWecWXUe (GaOiQVk\,b
2010).b

Ɣ ThURXgh SUacWiciQg jRiQW Pedia eQgagePeQW, adXOWV aQd SeeUV caQ bRRVW Whe edXcaWiRQaO YaOXe Rf digiWaOb
Pedia b\ VcaffROdiQg chiOdUeQ'V OeaUQiQg iQ a deYeORSPeQWaOO\ aSSURSUiaWe PaQQeU (EZiQ eW aO., 2020).b

Ɣ TechnofeUence​ UefeUV WR Whe fUeTXeQW diVUXSWiRQV WhaW digiWaO Pedia caQ caXVe iQ iQWeUSeUVRQaO UeOaWiRQVhiSVb
(McDaQieO & CR\Qe, 2016). ReVeaUch VXggeVWV WhaW WechQRfeUeQce iV a SRWeQWiaO WhUeaW WR VeQViWiYe aQdb
UeOiabOe caUegiYiQg, ZiWh iPSOicaWiRQV fRU chiOdUeQ'V EF VkiOO deYeORSPeQW (RadeVk\ eW aO., 2015).bb

Ɣ MaQ\ VWXdieV haYe UeSRUWed aQ aVVRciaWiRQ beWZeeQ high aPRXQWV Rf backgURXQd WeOeYiViRQ dXUiQg iQfaQc\b
aQd eaUO\ chiOdhRRd aQd decUeaVed EF VkiOOV OaWeU iQ Oife (BaUU, 2010).b

● The UeaVRQV SaUeQWV aQd chiOdUeQ eQgage ZiWh digiWaO Pedia aUe UeOaWed aQd caQ haYe cRPSOe[ effecWV RQ EFb
VkiOO deYeORSPeQW. FRU e[aPSOe, SaUeQWV Pa\ WU\ WR VRRWhe RU PaQage PRUe difficXOW chiOdUeQ ZiWh VcUeeQb
WiPe, Zhich iQ WXUQ e[aceUbaWeV UegXOaWRU\ difficXOWieV aV a UeVXOW Rf UedXced SaUeQW-chiOdb
iQWeUacWiRQV/e[SRVXUe WR iQaSSURSUiaWe cRQWeQW (RadeVk\ & ChUiVWakiV, 2016).b
b

b
NRW DOO GLJLWDO PHGLD FRQWHQW DUH FUHDWHG HTXDOO\: AOWKRXJK KLJK-TXDOLW\, HGXFDWLRQDO FRQWHQW FDQ EH XVHG WR IRVWHUb
EF VNLOOV, FRQVXPLQJ GHYHORSPHQWDOO\ LQDSSURSULDWH FRQWHQW KDV EHHQ OLQNHG WR SRRUHU EF VNLOO GHYHORSPHQW.b

Ɣ High-TXaOiW\ cRQWeQW iV eQgagiQg, eQcRXUageV acWiYe iQYROYePeQW, iV PeaQiQgfXO fRU Whe chiOd, eQcRXUageVb
VRciaO iQWeUacWiRQ, aQd haV a cOeaU OeaUQiQg gRaO (HiUVh-PaVek eW aO., 2015).bb

Ɣ High-TXaOiW\, iQWeUacWiYe digiWaO Pedia aUe a SURPiViQg aYeQXe fRU diUecW iQVWUXcWiRQ Rf EF VkiOOV (EicheQbaXPb
eW aO., 2014; SiPRQV eW aO., 2016). HRZeYeU, gaPeV WhaW XVe "beOOV aQd ZhiVWOeV" WR iQcUeaVe iQWeUeVW Pa\b
iQadYeUWeQWO\ diVWUacW SOa\eUV fURP Whe OeaUQiQg gRaO (HiUVh-PaVek eW aO., 2015).b

Ɣ ChiOdUeQ'V SeUfRUPaQce RQ PeaVXUeV Rf EF VkiOO aSSeaUV WR be UedXced (WePSRUaUiO\) afWeU YieZiQg faQWaV\b
cRQWeQW (RhRdeV eW aO., 2019). The ORQg-WeUP cRQVeTXeQceV Rf WhiV effecW UeTXiUe fXUWheU iQYeVWigaWiRQ.b

b

 
b
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Ɣ FRU chiOdUeQ \RXQgeU WhaQ abRXW age 3, WheUe aUe OiPiWV RQ hRZ PXch Whe\ caQ OeaUQ fURP VcUeeQ-baVedb

Pedia (WUaQVfeU deficiW) (BaUU, 2010; HXbeU eW aO., 2016). ThiV effecW aSSeaUV WR be UedXced ZheQ Whe cRQWeQWb
aUe iQWeUacWiYe, ZheQ chiOdUeQ aUe aOUead\ faPiOiaU ZiWh Whe cRQWeQW, aQd/RU ZheQ chiOdUeQ haYe SUiRUb
e[SeUieQce ZiWh VcUeeQV.b
b

b
HLJK DPRXQWV RI VFUHHQ WLPH DUH UHODWHG WR ZHDNHU EF VNLOO GHYHORSPHQW LQ \RXQJ FKLOGUHQ. <HW ZKDW FRQVWLWXWHVb
"KLJK" DPRXQWV RI VFUHHQ WLPH LV XQFOHDU.b

Ɣ ReVeaUch SRiQWV WR PXOWiSOe aQd QRQ-PXWXaOO\ e[cOXViYe SaWhZa\V WhURXgh Zhich high aPRXQWV Rf VcUeeQb
WiPe cRXOd affecW Whe deYeORSiQg bUaiQ aQd EF VkiOOV (i.e., b\ diVSOaciQg PRUe deYeORSPeQWaOO\ aSSURSUiaWe aQdb
bUaiQ-eQUichiQg acWiYiWieV, aQ iQcUeaVe iQ e[SRVXUe WR iQaSSURSUiaWe cRQWeQW, diVUXSWed VOeeS, aQd iQcUeaVedb
VedeQWaU\ behaYiRU). High aPRXQWV Rf VcUeeQ WiPe Pa\ aOVR be a SUR[\ YaUiabOe fRU RWheU facWRUV (VXch aVb
UedXced acceVV WR VeQViWiYe caUegiYiQg, RU WR OeaUQiQg eQYiURQPeQWV WhaW SURPRWe aQd bXiOd EF VkiOOV).b

Ɣ ChiOdUeQ ZhRVe e[SRVXUe WR digiWaO Pedia RccXUUed eaUOieU iQ Oife aUe PRUe OikeO\ WR VhRZ SRRUeU EF VkiOOVb
dXUiQg Whe SUeVchRRO \eaUV (NaWhaQVRQ eW aO., 2014).b

Ɣ TheUe iV aQ eVSeciaOO\ VWURQg OiQk beWZeeQ iQcUeaVed VcUeeQ WiPe aQd SRRUeU aWWeQWiRQaO cRQWURO. SXVWaiQed,b
high OeYeOV Rf digiWaO Pedia e[SRVXUe (aV RSSRVed WR ViQgOe bRXWV Rf high digiWaO Pedia XVe WhURXghRXWb
chiOdhRRd) aUe UeOaWed WR SRRUeU EF deYeORSPeQW (MiVWU\ eW aO., 2007).b

Ɣ E[eUgameV​, RU YideR gaPeV WhaW UeTXiUe acWiYe Sh\VicaO SaUWiciSaWiRQ, haYe beeQ VhRZQ WR UeVXOW iQb
VhRUW-WeUP beQefiWV WR cRgQiWiYe fXQcWiRQ iPPediaWeO\ afWeU SOa\iQg, ViPiOaU WR Sh\VicaO acWiYiW\ (BeVW, 2012).b

b
b
b

b b

b
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E[HFXWLYH FXQFWLRQ SNLOOVb
b
EF UefeUV WR a VeW Rf aWWeQWiRQ-UegXOaWiRQ VkiOOV WhaW RUigiQaWe iQ Whe SUefURQWaO cRUWe[ (DiaPRQd, 2013; GaURQ eW aO.,b
2008; JRQeV eW aO., 2016; ZeOa]R & M¾OOeU, 2002). EF W\SicaOO\ cRPSUiVeV Whe fROORZiQg ViPSOe VkiOOV (VXb-cRPSRQeQWV):b
b

Ɣ WRUNLQJ PHPRU\​: ThiV VkiOO eQabOeV XV WR hROd aQd PeQWaOO\ PaQiSXOaWe iQfRUPaWiRQ iQ RXU PiQdV aQd Pakeb
cRQQecWiRQV beWZeeQ VeePiQgO\ XQUeOaWed WhiQgV. FRU e[aPSOe, ZRUkiQg PePRU\ PakeV iW SRVVibOe fRUb
chiOdUeQ WR dR addiWiRQ aQd VXbWUacWiRQ, fROORZ a VWRU\, aQd UePePbeU Whe UXOeV Rf a gaPe.b
b

Ɣ IQKLELWRU\ FRQWURO​: ThiV VkiOO eQabOeV XV WR Pake chRiceV aQd achieYe gRaOV b\ VXSSUeVViQg a dRPiQaQWb
UeVSRQVe RU iPSXOVe WR dR VRPeWhiQg WR achieYe a gRaO aV ZeOO aV UeViVW diVWUacWiRQ. FRU e[aPSOe, iQhibiWRU\b
cRQWURO heOSV chiOdUeQ fRcXV WheiU aWWeQWiRQ VeOecWiYeO\, ZaiW fRU WheiU WXUQ, aQd VWRS WhePVeOYeV (aV beVW Whe\b
caQ) fURP VQaWchiQg a WR\ Whe\ ZaQW.b
b

Ɣ CRJQLWLYH IOH[LELOLW\​: ThiV VkiOO eQabOeV XV WR "VZiWch geaUV" ZheQ Ze Qeed WR, cRQVideU diffeUeQW SeUVSecWiYeVb
aQd VWUaWegieV, aQd VhifW aWWeQWiRQ fURP RQe VRXUce WR aQRWheU. FRU e[aPSOe, cRgQiWiYe fOe[ibiOiW\ heOSVb
chiOdUeQ SURbOeP VROYe, be cUeaWiYe, aQd WhiQk cUiWicaOO\.b

b
WhiOe UeVeaUcheUV caQ PeaVXUe each Rf WheVe ViPSOe VkiOOV iQdeSeQdeQWO\, iQ UeaOiW\, Whe\ ZRUk WRgeWheU WR Pake XSb
EF VkiOOV. FXUWheUPRUe, cRPSOe[ Oife VkiOOV (VXch aV SURbOeP-VROYiQg, UegXOaWiQg ePRWiRQV, aQd SOaQQiQg) W\SicaOO\b
iQYROYe EF VkiOOV aV ZeOO aV RWheU VkiOOV aQd kQRZOedge (JRQeV eW aO., 2016).b
b
EF VkiOOV YaU\ aORQg a cRQWiQXXP fURP "cRRO" WR "hRW" (ZeOa]R & M¾OOeU, 2002). CRRO EF UefeUV WR VkiOOV eQgaged iQb
UeOaWiYeO\ ePRWiRQaOO\ QeXWUaO cRQWe[WV (e.g., XViQg iQhibiWRU\ cRQWURO dXUiQg a SWURRS TeVW WR Va\ Whe cRORU Rf a ZRUd,b
Oike "gUeeQ," iQVWead Rf UeadiQg Whe ZRUd "Ued"). HRW EF UefeUV WR VkiOOV eQgaged iQ ViWXaWiRQV WhaW aUe ePRWiRQaOO\b
aQd/RU PRWiYaWiRQaOO\ VigQificaQW (e.g., XViQg iQhibiWRU\ cRQWURO WR deOa\ UeachiQg fRU a Siece Rf chRcROaWe).b
b
IW iV iPSRUWaQW WR diVWiQgXiVh EF VkiOOV fURP UeOaWed \eW diVWiQcW cRQVWUXcWV (e.g., aWWeQWiRQ, effRUWfXO cRQWURO,b
VeOf-cRQWURO, ePRWiRQ UegXOaWiRQ, VeOf-UegXOaWiRQ, aQd SOaQQiQg, aPRQg RWheUV). OfWeQ WheVe aUe iQcRUUecWO\ XVedb
iQWeUchaQgeabO\ iQ Whe OiWeUaWXUe, RbVcXUiQg Whe diffeUeQceV WhaW e[iVW iQ WeUPV Rf ZheQ aQd hRZ each VkiOO deYeORSV,b
ZheQ iV Whe PRVW iPSRUWaQW WiPe WR fRcXV RQ iW iQ deYeORSPeQW, hRZ eaV\ RU difficXOW iW iV WR chaQge, ZhaW VWUaWegieVb
aUe VhRZQ WR iPSURYe iW, aQd hRZ VWURQgO\ iW SUedicWV VhRUW- aQd ORQg-WeUP RXWcRPeV (VRciaO, heaOWh, edXcaWiRQ)b
(JRQeV eW aO., 2016).b
b
b
E[ecXWiYe fXQcWiRQ Vkill deYelRSmeQW: BiUWh WR age 8b
b
The VcieQWific eYideQce RQ Whe deYeORSPeQW aQd cRQVeTXeQceV Rf EF VkiOOV iQ Whe eaUOieVW \eaUV Rf Oife cRQYe\V VeYeUaOb
iPSRUWaQW PeVVageV (CeQWeU RQ Whe DeYeORSiQg ChiOd aW HaUYaUd UQiYeUViW\, 2011):b
b

1. EF VNLOO GHYHORSPHQW IROORZV D SURWUDFWHG FRXUVH.​ The facW WhaW \RXQg chiOdUeQ haYe a difficXOW WiPe VWa\iQgb
RQ WaVkV, UePePbeUiQg PXOWiVWeS iQVWUXcWiRQV, RU deYiaWiQg fURP URXWiQeV, iV Rf cRXUVe QR VXUSUiVe WR aQ\RQeb
ZhR haV beeQ aURXQd a \RXQg chiOd. ChiOdUeQ gR fURP UeacWiQg WR WheiU ZRUOd aURXQd WheP iQ a UefOe[iYe Za\b
WR deYeORSiQg PRUe gRaO-diUecWed, VeOf-UegXOaWRU\ behaYiRUV. AV a chiOd'V abiOiW\ WR eQgage iQ UefOecWiYeb
WhiQkiQg iPSURYeV, EF VkiOOV aUe PRUe OikeO\ WR be eQgaged (ZeOa]R, 2015). WheQ a chiOd caQ QRWice chaOOeQgeV,b
SaXVe, cRQVideU Whe RSWiRQV, aQd SXW WhiQgV iQWR cRQWe[W befRUe UeVSRQdiQg, Whe\ aUe iQ a beWWeU SRViWiRQ WRb
XVe EF VkiOOV aSSURSUiaWeO\. IW iV ZheQ a chiOd UeVSRQdV WR a ViWXaWiRQ UeacWiYeO\, ZiWhRXW UefOecWiQg XSRQ WheiUb
cXUUeQW behaYiRU, cOaVVic faiOXUeV Rf EF VkiOOV RccXU (i.e., chiOdUeQ SURceed RQ "aXWRSiORW").bb
b
DXUiQg Whe VecRQd haOf Rf Whe fiUVW \eaU, iQfaQWV aUe iQcUeaViQgO\ caSabOe Rf UePePbeUiQg RQe RU WZR RbjecWVb
WhaW haYe beeQ hiddeQ fURP YieZ (​ZoUking memoU\​) aQd iQhibiW Whe WeQdeQc\ WR VeaUch fRU a deViUabOe WR\ aWb
aQ ROd hidiQg ORcaWiRQ (​inhibiWoU\ conWUol​). DXUiQg Whe SUeVchRRO SeUiRd, EF VkiOOV aUe UXdiPeQWaU\. HRZeYeU,b
Whe\ VeUYe aQ eVVeQWiaO UROe iQ chiOdUeQ'V iQcUeaViQg abiOiW\ WR OeaUQ aQd acW iQdeSeQdeQWO\. PUeVchRRO-ageb
chiOdUeQ VhRZ chaQgeV iQ WheiU abiOiW\ WR UePaiQ fRcXVed deVSiWe diVWUacWiQg aOWeUQaWiYeV (e.g., SXOOiQg RXW RQeb
WR\ WR SOa\ ZiWh fRU a VhRUW WiPe UaWheU WhaQ aOO Rf Whe WR\V aW RQce) (​inhibiWoU\ conWUol​), aQd WhiQkiQg abRXWb

b

 
b
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RbjecWV fOe[ibO\ (e.g., XViQg ZRRdeQ bORckV Oike a WUaiQ) (​cogniWiYe fle[ibiliW\​). B\ Whe WiPe chiOdUeQ WXUQ 7 RU 8,b
aVSecWV Rf WheiU deYeORSiQg EF VkiOOV aUe cRPSaUabOe WR adXOWV, eYeQ WhRXgh EF VkiOOV cRQWiQXe WR deYeORS ZeOOb
iQWR Whe adROeVceQW \eaUV aQd be\RQd.bb
b

2. GHQHV SURYLGH WKH EOXHSULQW IRU EF VNLOO GHYHORSPHQW, \HW WKH PDOOHDELOLW\ RI WKH EUDLQ GXULQJ WKH HDUO\ OLIHb
SHULRG PHDQV HDUO\ H[SHULHQFHV FDQ SURGXFH ODVWLQJ LPSDFWV RQ EF VNLOO GHYHORSPHQW. ​ScieQWiVWV XVe Wheb
WeUP "SOaVWiciW\" WR UefeU WR Whe caSaciW\ Rf Whe bUaiQ WR chaQge aV a fXQcWiRQ Rf e[SeUieQce (KROb eW aO., 2013).b
POaVWiciW\ iV gUeaWeVW eaUO\ iQ Oife aQd adROeVceQce bXW WheQ decUeaVeV ZiWh age. AOWhRXgh ZiQdRZV Rfb
RSSRUWXQiW\ UePaiQ RSeQ fRU PaQ\ \eaUV, WU\iQg WR chaQge behaYiRU RU bXiOd QeZ VkiOOV OaWeU iQ Oife UeTXiUeVb
PRUe WiPe aQd effRUWæfRU bRWh Whe iQdiYidXaO aQd VRcieW\ (NaWiRQaO ScieQWific CRXQciO RQ Whe DeYeORSiQgb
ChiOd, 2005; ShRQkRff eW aO., 2012).b
b

3. AQ HQYLURQPHQW RI UHODWLRQVKLSV LV FUXFLDO IRU WKH GHYHORSPHQW RI D FKLOG'V EUDLQ DUFKLWHFWXUH ​(GaOiQVk\,b
2010; NaWiRQaO ScieQWific CRXQciO RQ Whe DeYeORSiQg ChiOd, 2004). GURZWh-SURPRWiQg UeOaWiRQVhiSV aOORZb
chiOdUeQ WR eQgage iQ PeaQiQgfXO aQd VXSSRUWiYe iQWeUacWiRQV aQd SURYide aPSOe RSSRUWXQiWieV fRU chiOdUeQb
WR e[WeQd WheiU deYeORSiQg EF VkiOOV WhURXgh SUacWice aQd age-aSSURSUiaWe chaOOeQgeV. WheQ chiOdUeQ aUe QRWb
SURYided ZiWh UeOiabOe, UeVSRQViYe, aQd VeQViWiYe caUegiYiQg, iW caQ aQd dReV affecW bUaiQ deYeORSPeQW.b
WiWhRXW VXSSRUWiYe UeOaWiRQVhiSV, RQgRiQg, VeYeUe VWUeVV dXUiQg Whe eaUO\ Oife SeUiRd (dXe WR SRYeUW\,b
YiROeQce, abXVe, RU QegOecW) caQ diVUXSW Whe bUaiQ'V deYeORSiQg aUchiWecWXUe aQd iQcUeaVe Whe UiVk fRUb
OiQgXiVWic, cRgQiWiYe, aQd VRciaO aQd ePRWiRQaO SURbOePV, WhRXgh UeSaiU iV SRVVibOe (EYaQV & KiP, 2013; FaUahb
eW aO., 2006; NaWiRQaO ScieQWific CRXQciO RQ Whe DeYeORSiQg ChiOd, 2007).bb
b
DXUiQg iQfaQc\, aWWeQWiRQ WR aQ iQfaQW'V cXeV iV iPSRUWaQW fRU VXSSRUWiQg ZhaW UeVeaUcheUV caOO Wheb
"VeUYe-aQd-UeWXUQ" iQWeUacWiRQV WhaW bXiOd VWURQg QeXUaO cRQQecWiRQV iQ Whe deYeORSiQg bUaiQ. FRU e[aPSOe,b
iQfaQWV QaWXUaOO\ Veek VRciaO iQWeUacWiRQ WhURXgh babbOiQg, faciaO e[SUeVViRQV, aQd geVWXUeV (VeUYe), aQdb
UeVSRQViYe adXOWV ZiOO aQVZeU WhiV behaYiRU ZiWh ViPiOaU kiQdV Rf YRcaOi]iQg aQd behaYiRUV (UeWXUQ). AVb
chiOdUeQ becRPe WRddOeUV, SUeVchRROeUV, aQd eOePeQWaU\ VchRROeUV, iW iV QeceVVaU\ fRU SUiPaU\ caUegiYeUV WRb
heOS VhaSe e[SeUieQceV WhaW bRWh SURPRWe EF VkiOOV aQd heOS chiOdUeQ SUacWice WheiU deYeORSiQg EF VkiOOVb
(NaWiRQaO ScieQWific CRXQciO RQ Whe DeYeORSiQg ChiOd, 2004). AdaSWiYe VXSSRUW, RU VcaffROdiQg, iV RQe Za\b
SUiPaU\ caUegiYeUV caQ dR WhiV. FiUVW, chiOdUeQ aUe giYeQ "jXVW eQRXgh" heOS fURP aQ adXOW RU SeeU ZheQ Whe\b
aUe faced ZiWh a chaOOeQge, VR WhaW Whe\ caQ OeaUQ b\ dRiQg. TheQ WhiV VXSSRUW iV gUadXaOO\ decUeaVed aVb
chiOdUeQ iPSURYe WheiU VkiOOV, OeaUQ fURP WheiU PiVWakeV, aQd acTXiUe Whe WRROV Whe\ Qeed WR VXcceed PRUeb
iQdeSeQdeQWO\ (HaPPRQd eW aO., 2012).bb
b
AV chiOdUeQ gURZ ROdeU, WheiU EF VkiOO deYeORSPeQW beQefiWV fURP SaUWiciSaWiRQ iQ OeVV-VWUXcWXUed acWiYiWieVb
(i.e., RQeV iQ Zhich Whe chiOd, UaWheU WhaQ Whe adXOW, haV iQcUeaViQg deciViRQ-PakiQg aQd SURbOeP-VROYiQgb
UeVSRQVibiOiWieV). FRU e[aPSOe, RQ a YiViW WR a PXVeXP, a chiOd Pa\ SUacWice eQgagiQg VeOf-diUecWed fRUPV Rf EFb
b\ eVWabOiVhiQg gRaOV aQd SOaQV, keeSiQg WheP iQ PiQd, aQd caUU\iQg WheP RXW. ("FiUVW I ZaQW WR Vee Wheb
diQRVaXU e[hibiW, aQd WheQ I ZaQW WR OeaUQ abRXW URckV.") (BaUkeU eW aO., 2014).bb
b

4. TKHUH LV LQFUHDVLQJ HYLGHQFH WKDW LQWHUYHQWLRQV WDUJHWLQJ EF VNLOOV DUH HIIHFWLYH ​(DiaPRQd & Lee, 2011;b
RXeda eW aO., 2005). IQ SaUWicXOaU, VchRRO-baVed VRciaO aQd ePRWiRQaO SURgUaPV aQd SURfeVViRQaO deYeORSPeQWb
fRU WeacheUV haYe beeQ VhRZQ WR haYe a SRViWiYe effecW RQ chiOdUeQ'V EF aQd UegXOaWiRQ-UeOaWed VkiOOV aV ZeOOb
aV a SRViWiYe iPSacW RQ acadePic aQd behaYiRU RXWcRPeV (BieUPaQ eW aO., 2008; RiggV eW aO., 2006; ZeOa]R &b
L\RQV, 2012). OfWeQ WheVe SURgUaPV VhRZ Whe OaUgeVW effecWV aPRQg chiOdUeQ aW-UiVk fRU acadePic aQdb
behaYiRUaO SURbOePV (e.g., JRQeV eW aO., 2011). FRVWeUiQg Whe heaOWh\ deYeORSPeQW Rf EF VkiOOV, aQd iQ WXUQ,b
cRSiQg VkiOOV VXch aV ePRWiRQaO UegXOaWiRQ, UefOecWiRQ, aQd SURbOeP-VROYiQg Pa\ aOVR SURWecW aW-UiVk chiOdUeQb
(BXckQeU eW aO., 2003, 2009).b

b
b
b

b b
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E[SORULQJ WKH LLWHUDWXUH: DLJLWDO MHGLD E[SHULHQFHV DQG CKLOGUHQ'V EF SNLOOVb
b
b
ScUeeQ WiPe WRda\ iV QR ORQgeU aV ViPSOe aV ZaWchiQg a VhRZ RQ WeOeYiViRQædigiWaO deYiceV, VXch aV VPaUWShRQeV,b
WabOeWV, TV VeWV, aQd gaPiQg cRQVROeVæhaYe PXOWiSOe affRUdaQceV (e.g., VWUeaPiQg, iQWeUacWiYe gaPiQg, YideR-chaWWiQg,b
iQVWaQW PeVVagiQg, WaiORUiQg aQd UecRPPeQdiQg cRQWeQW), aQd Whe OiQe beWZeeQ YideR cRQWeQW aQd iQWeUacWiYe cRQWeQWb
iV becRPiQg iQcUeaViQgO\ bOXUUed. FXUWheUPRUe, aV chiOdUeQ VSeQd iQcUeaViQg aPRXQWV Rf WiPe ZiWh digiWaO Pedia, WheiUb
SOa\ acWiYiWieV aQd VRciaO UeOaWiRQVhiSV WUaQVceQd digiWaO aQd QRQdigiWaO cRQWe[WV (FOeeU, 2018; FROOPeU eW aO., 2010;b
MaUVh, 2014; RichaUdV & CaOYeUW, 2017).b
b
A UeceQW UeSRUW b\ CRPPRQ SeQVe Media VXPPaUi]ed Whe UeVXOWV Rf a QaWiRQaO VWXd\ dRcXPeQWiQg Pedia-XVeb
SaWWeUQV aPRQg chiOdUeQ fURP biUWh WR age 8 iQ APeUica (RideRXW & RRbb, 2020). WaWchiQg YideRV iV Whe dRPiQaQWb
VcUeeQ acWiYiW\ aPRQg chiOdUeQ age 8 aQd \RXQgeU, WakiQg XS QeaUO\ WhUee-TXaUWeUV (73%) Rf aOO VcUeeQ WiPe. B\b
cRQWUaVW, gaPiQg accRXQWV fRU 16% Rf \RXQg chiOdUeQ'V VcUeeQ WiPe. OWheU acWiYiWieV, Oike YideR-chaWWiQg, eOecWURQicb
UeadiQg, RU dRiQg hRPeZRUk RQ a cRPSXWeU RU PRbiOe deYice, each accRXQW fRU OeVV WhaQ 3% Rf chiOdUeQ'V VcUeeQ WiPe.b
NeaUO\ haOf (49%) Rf chiOdUeQ age 8 RU XQdeU "RfWeQ" RU "VRPeWiPeV" ZaWch WeOeYiViRQ RU YideRV RU SOa\ YideR gaPeV iQb
Whe hRXU befRUe bedWiPe, aQd 39% Rf SaUeQWV Va\ Whe TV VeW iV RQ "aOZa\V" RU "PRVW Rf Whe WiPe" iQ WheiU hRPe,b
ZheWheU aQ\RQe iV ZaWchiQg RU QRW.bb
b
ChiOdUeQ \RXQgeU WhaQ 2 eQgage ZiWh VcUeeQV fRU aQ aYeUage Rf 49 PiQXWeV a da\. B\ cRQWUaVW, chiOdUeQ age 2 aQdb
ROdeU cRQVXPe, RQ aYeUage, WZR aQd a haOf WR WhUee hRXUV Rf VcUeeQ WiPe daiO\, deVSiWe aUgXabO\ OaUge diffeUeQceV iQb
chiOdUeQ'V daiO\ acWiYiWieV (e.g., VWa\ aW hRPe YV. aWWeQd VchRRO) RU Whe aPRXQW Rf digiWaO Pedia acWiYiWieV aYaiOabOe WRb
WheP (e.g., ZaWchiQg WeOeYiViRQ YV. iQWeUQeW bURZViQg). AQ eaUOieU UeSRUW fRXQd WhaW e[SRVXUe WR backgURXQd WeOeYiViRQb
decOiQeV fURP 3.88 hRXUV iQ SUeVchRRO WR 2.70 hRXUV aV chiOdUeQ eQWeU fRUPaO VchRROiQg (LaSieUUe eW aO., 2012).bb
b
EighW\-fRXU SeUceQW Rf SaUeQWV ZaWch WeOeYiViRQ ZiWh WheiU chiOd aW OeaVW VRPe Rf Whe WiPe; 29% Va\ Whe\ dR VR "PRVWb
Rf Whe WiPe" Whe chiOd ZaWcheV. FeZeU Va\ Whe\ ZaWch RQOiQe YideRV ZiWh WheiU chiOd (74% aW OeaVW VRPeWiPeV), SOa\b
gaPeV RU XVe aSSV RQ a PRbiOe deYice (63% aW OeaVW VRPeWiPeV), RU SOa\ cRQVROe YideR gaPeV (54%). The PajRUiW\ Rfb
chiOdUeQ \RXQgeU WhaQ 8 haYe XVed geQeUaO-aXdieQce YideR SOaWfRUPV Oike YRXTXbe, ZheUe (a) cRQWeQW Pa\ be ageb
iQaSSURSUiaWe, (b) SURORQged YieZiQg iV eQcRXUaged WhURXgh aXWRSOa\, aQd (c) WaiORUed UecRPPeQdaWiRQV aQdb
XVeU-geQeUaWed cRQWeQW Pa\ haYe ORZ edXcaWiRQaO TXaOiW\ aQd high cRPPeUciaOiVP.b
b
IPSRUWaQWO\, WheUe aUe OaUge diffeUeQceV iQ VcUeeQ WiPe b\ hRXVehROd iQcRPe aQd Uace/eWhQiciW\. ChiOdUeQ iQb
ORZeU-iQcRPe hRXVehROdV VSeQd aQ aYeUage Rf QeaUO\ WZR hRXUV a da\ PRUe ZiWh VcUeeQ Pedia WhaQ WhRVe iQb
higheU-iQcRPe hRPeV (WhUee hRXUV, 48 PiQXWeV YV. RQe hRXU, 52 PiQXWeV). SiPiOaUO\, HiVSaQic/LaWiQ[ (WhUee hRXUV,b
WhUee PiQXWeV) aQd BOack (fRXU hRXUV, QiQe PiQXWeV) chiOdUeQ VSeQd PRUe WiPe ZiWh VcUeeQ Pedia SeU da\ WhaQ WhiWeb
(RQe hRXU, 52 PiQXWeV) chiOdUeQ dR. TheUe aUe ViPiOaU diffeUeQceV ZiWh VcUeeQ XVe b\ SaUeQW edXcaWiRQ (RideRXW &b
RRbb, 2020). ChiOdUeQ fURP hRPeV ZiWh ORZeU SaUeQW edXcaWiRQ aUe PRUe OikeO\ WR haYe WheiU daWa cROOecWed aQdb
VhaUed ZiWh WhiUd-SaUW\ cRPSaQieV (ZhaR eW aO., 2020).b
b
AddiWiRQaOO\, Whe CRPPRQ SeQVe Media UeSRUW fRXQd a gaS Rf 32 SeUceQWage SRiQWV iQ hRPe cRPSXWeU acceVV aQd ab
gaS Rf 20 SeUceQWage SRiQW iQ high-VSeed iQWeUQeW acceVV aW hRPe beWZeeQ chiOdUeQ iQ ORZeU- aQd higheU-iQcRPeb
hRXVehROdV (63% YV. 95% fRU a hRPe cRPSXWeU, aQd 74% YV. 94% fRU high-VSeed iQWeUQeW). ChiOdUeQ iQ ORZeU-iQcRPeb
faPiOieV aUe aV OikeO\ aV chiOdUeQ iQ higheU-iQcRPe faPiOieV WR RZQ a WabOeW deYice (40% fURP each gURXS, aQd 45% Rfb
WhRVe iQ Whe PiddOe-iQcRPe gURXS).b
b
b

1. RHODWLRQVKLSV, DLJLWDO MHGLD, DQG EF SNLOOVb
b
WheQ cRQVideUiQg Whe OiQk beWZeeQ chiOdUeQ'V EF VkiOOV aQd digiWaO Pedia, WhRVe ZiWh ​Zhom ​chiOdUeQ cRQVXPe digiWaOb
PediaæRU ​ZhaW inWeUpeUVonal pUoceVVeV ​Pedia iQWeUUXSWVæaUe ke\. The SUacWiceV caUegiYeUV eQgage iQ WR PaQage aQdb
UegXOaWe chiOdUeQ'V e[SeUieQce ZhiOe XViQg digiWaO Pedia caQ VhaSe Whe e[WeQW WR Zhich digiWaO Pedia e[SeUieQceV ZiOOb
XOWiPaWeO\ be SRViWiYe RU QegaWiYe. AW Whe VaPe WiPe, digiWaO Pedia e[SeUieQceV caQ SURPRWe RU diVUXSW iPSRUWaQWb
SeeU UeOaWiRQVhiSV: LeaUQiQg WR VhaUe ZiWh RWheUV, eQgagiQg iQ UeciSURcaO e[chaQgeV, PaQagiQg iPSXOVeV, aQdb
cRQVideUiQg RWheUV, aUe aOO EF-UeOaWed VkiOOV WhaW \RXQg chiOdUeQ SUacWice dXUiQg VRciaO iQWeUacWiRQV ZiWh RQe aQRWheU.bb

b

 
b

k 2020 CRPPRQ SeQVe Media. AOO UighWV UeVeUYed. CRPPRQ SeQVe, aVVRciaWed QaPeV, aVVRciaWedbb
WUadePaUkV, aQd ORgRV aUe WUadePaUkV Rf CRPPRQ SeQVe Media, a 501(c)(3) QRQSURfiW RUgaQi]aWiRQ.b 7

https://www.zotero.org/google-docs/?rrznAR
https://www.zotero.org/google-docs/?rrznAR


 
TechQRfeUeQce aQd digiWal media XVeb
b
TheUe iV gURZiQg cRQceUQ RYeU WechQRfeUeQce iQ adXOW-chiOd UeOaWiRQVhiSV (i.e., Whe fUeTXeQW, daiO\ diVUXSWiRQV WhaWb
digiWaO Pedia caQ caXVe iQ iQWeUSeUVRQaO UeOaWiRQVhiSV) (McDaQieO & CR\Qe, 2016). IQ aQ RbVeUYaWiRQaO VWXd\,b
UeVeaUcheUV UecRUded Whe behaYiRUV Rf 55 SaUeQWV eaWiQg aW a faVW fRRd UeVWaXUaQW iQ BRVWRQ. The\ fRXQd WhaW RXW Rfb
55 SaUeQWV, 40 XVed a PRbiOe deYice dXUiQg Whe PeaO, aQd Whe PRUe WiPe SaUeQWV VSeQW ZiWh WheiU PRbiOe deYiceV, Wheb
PRUe OikeO\ WheiU chiOdUeQ ZeUe OikeO\ WR VhRZ e[WeUQaOi]iQg behaYiRUV, Oike acWiQg RXW aQd WU\iQg WR geW Whe SaUeQWV'b
aWWeQWiRQ (RadeVk\ eW aO., 2014).b
b
PaUeQWV haYe beeQ eVWiPaWed WR XVe digiWaO Pedia aQ aYeUage Rf QiQe hRXUV SeU da\, ZiWh aSSUR[iPaWeO\ WhUee hRXUVb
SeU da\ Rf VPaUWShRQe XVe (LaXUiceOOa eW aO., 2016; WaUWeOOa eW aO., 2015). AW Whe VaPe WiPe, SUiPaU\ caUegiYeUV, Wheb
SeRSOe ZiWh ZhRP chiOdUeQ fRUP WheiU VWURQgeVW UeOaWiRQVhiSV, aUe chiOdUeQ'V fiUVW aQd PRVW iPSRUWaQW WeacheUV. IW iVb
WhURXgh VeUYe-aQd-UeWXUQ iQWeUacWiRQV ZiWh iPSRUWaQW SeRSOe iQ chiOdUeQ'V OiYeV WhaW iQfaQWV' aQd chiOdUeQ'V bUaiQVb
deYeORS a fRXQdaWiRQ fRU fXWXUe OeaUQiQg, heaOWh, aQd behaYiRU.bb
b
WhiOe UeVeaUcheUV agUee WhaW RccaViRQaO iQaWWeQWiRQ iV QRW caXVe fRU cRQceUQ, Whe bUief \eW UeSeaWed aQdb
XQSUedicWabOe iQWeUUXSWiRQV WhaW digiWaO WechQRORg\ cUeaWeV ZheQ SUiPaU\ caUegiYeUV aQd chiOdUeQ aUe WRgeWheU cRXOdb
be diVSOaciQg iPSRUWaQW RSSRUWXQiWieV fRU bRQdiQg aQd OeaUQiQg. IQ RQe VWXd\, UeVeaUcheUV aVked ZheWheU ab
diVUXSWiRQ aV ViPSOe aV a ShRQe caOO cRXOd iQWeUfeUe ZiWh \RXQg chiOdUeQ'V OeaUQiQg (Reed eW aO., 2017). MRWheUV ZeUeb
aVked WR Weach WheiU WRddOeUV WZR QRYeO ZRUdV; VRPeWiPeV PRWheUV UeceiYed a ShRQe caOO WhaW iQWeUUXSWed WhePb
ZhiOe WeachiQg RQe Rf Whe ZRUdV. ChiOdUeQ ZeUe VigQificaQWO\ OeVV OikeO\ WR OeaUQ Whe QRYeO ZRUd ZheQ WheiU PRWheUb
ZaV iQWeUUXSWed b\ Whe ShRQe caOO WhaQ iQ Whe XQiQWeUUXSWed ViWXaWiRQ, deVSiWe Whe UeVeaUcheUV eQVXUiQg WhaW Wheb
aPRXQW Rf e[SRVXUe WR each ZRUd ZaV ViPiOaU.bb
b
The UeOaWiRQVhiS beWZeeQ adXOW digiWaO Pedia XVe aQd chiOdUeQ Pa\ be WUaQVacWiRQaO (i.e., WheUe Pa\ be bidiUecWiRQaOb
aVVRciaWiRQV beWZeeQ SaUeQWaO digiWaO Pedia behaYiRUV aQd chiOdUeQ'V behaYiRUV). OQe SRVVibiOiW\ iV WhaW SaUeQWV UeO\b
RQ digiWaO WechQRORg\ fRU SeUVRQaO VWUeVV-UeOieYiQg SXUSRVeV. IQ RQe VWXd\, UeVeaUcheUV fRXQd WhaW SaUeQWV ZhR UeSRUWb
beiQg VWUeVVed b\ WheiU chiOd'V difficXOW behaYiRU, aUe PRUe OikeO\ WR ZiWhdUaZ fURP SaUeQW-chiOd iQWeUacWiRQV ZiWhb
WechQRORg\ (e.g., XViQg PRbiOe Pedia ZhiOe ZiWh a chiOd) (McDaQieO & RadeVk\, 2018). FXUWheUPRUe, higheU aPRXQWVb
Rf difficXOW behaYiRU SUedicWed gUeaWeU SaUeQWiQg VWUeVV, ZhiOe higheU WechQRORg\ XVe dXUiQg SaUeQW-chiOd iQWeUacWiRQVb
SUedicWed gUeaWeU chiOd VeOf-UegXOaWRU\ SURbOePV RYeU WiPe. PaUeQWV ZhR XVe PRbiOe deYiceV fUeTXeQWO\ ZheQ ZiWhb
WheiU \RXQg chiOdUeQ haYe PRUe difficXOW\ "UeSaiUiQg" ZiWh WheiU iQfaQWV afWeU diVUXSWed iQWeUacWiRQ (M\UXVki eW aO.,b
2018), aQd haYe OeVV VeQViWiYe aQd UefOecWiYe PeQWaO ZRUkiQg PRdeOV Rf WheiU chiOdUeQ (RadeVk\ eW aO., 2018), bRWh Rfb
Zhich aUe iPSRUWaQW fRU chiOdUeQ'V bXUgeRQiQg EF VkiOOV.b
b
b
BackgURXQd WeleYiViRQb

b
NXPeURXV VWXdieV haYe UeSRUWed aQ aVVRciaWiRQ beWZeeQ high aPRXQWV Rf backgURXQd WeOeYiViRQ dXUiQg iQfaQc\ aQdb
eaUO\ chiOdhRRd, aQd decUeaVed EF VkiOOV OaWeU iQ Oife (BaUU eW aO., 2010; RibQeU eW aO., 2020; SchPidW eW aO., 2008).b
ReceQWO\, RQe VWXd\ aOVR VhRZed WhaW iQcUeaVed backgURXQd WeOeYiViRQ ZaV QegaWiYeO\ aVVRciaWed ZiWh iQcUeaVedb
VeOf-UegXOaWiRQ SURbOePV, Zhich ZaV VXbVeTXeQWO\ OiQked WR SRRUeU OaQgXage aQd OiWeUac\ RXWcRPeV (RibQeU eW aO.,b
2020).bb
b
ReVeaUcheUV haYe SURSRVed WhUee SUiPaU\ aQd QRQ-PXWXaOO\ e[cOXViYe PechaQiVPV WhURXgh Zhich backgURXQdb
WeOeYiViRQ cRXOd QegaWiYeO\ iPSacW EF deYeORSPeQW. The fiUVW iV WhURXgh diVUXSWiRQ Rf SOa\, a fXQdaPeQWaO iQgUedieQWb
fRU heaOWh\ bUaiQ deYeORSPeQW aQd OeaUQiQg (CRXUage & HRZe, 2010; GiQVbXUg, 2007; GROiQkRff eW aO., 2003; SchPidWb
eW aO., 2008). The VecRQd iV WhURXgh WechQRfeUeQce aQd diPiQiVhed TXaOiW\ Rf adXOW-chiOd iQWeUacWiRQV (KiUkRUiaQ eW aO.,b
2009; MaVXU eW aO., 2016; PePSek eW aO., 2014). The WhiUd iV WhURXgh e[SRVXUe WR deYeORSPeQWaOO\ iQaSSURSUiaWeb
cRQWeQW (TRPRSRXORV eW aO., 2014) FRU e[aPSOe, eYeQ chiOd-diUecWed cRQWeQW aQ ROdeU VibOiQg ZaWcheV PighW beb
iQaSSURSUiaWe fRU a \RXQgeU chiOd.b
b
b

b

 
b
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b
b
JRiQW media eQgagemeQWb
b
EaUO\ chiOdhRRd e[SeUWV haYe ORQg adYRcaWed fRU Whe iPSRUWaQce Rf jRiQW aWWeQWiRQ fRU OeaUQiQg aQd PeaQiQg-PakiQgb
(BUXQeU, 1983; CaUSeQWeU & TRPaVeOOR, 1995; GaOiQVk\, 2010; TRPaVeOOR, 2009). ​JoinW media engagemenW (JME)​ UefeUVb
WR hRZ adXOWV aQd chiOdUeQ iQWeUacW ZiWh each RWheU ZheQ eQgagiQg iQ digiWaO Pedia. JME iQcOXdeV YieZiQg, SOa\iQg,b
VeaUchiQg, UeadiQg, cRQWUibXWiQg, aQd cUeaWiQgæZiWh eiWheU digiWaO RU WUadiWiRQaO PediaæWRgeWheU (SWeYeQV & PeQXeO,b
2010). ReVeaUch VhRZV WhaW JME Pa\ bRRVW Whe edXcaWiRQaO YaOXe Rf digiWaO Pedia e[SeUieQceV (AQdeUVRQ & HaQVRQ,b
2017; EZiQ eW aO., 2020; TakeXchi & SWeYeQV, 2011). WheQ adXOWV RU SeeUV eQgage ZiWh digiWaO Pedia ZiWh chiOdUeQ,b
Whe\ caQ heOS chiOdUeQ dUaZ cRQQecWiRQV beWZeeQ ZhaW Whe\ Vee RQ a VcUeeQ aQd Whe UeaO ZRUOd, UeVSRQd WRb
TXeVWiRQV, VhaUe WheiU SeUVSecWiYe, aQd PRdeO aSSURSUiaWe UeVSRQVeV aQd behaYiRUV aV ZeOO aV Sh\VicaOO\ aVViVWb
chiOdUeQ ZiWh a digiWaO deYice.bb
b
FRU e[aPSOe, iQ RQe VWXd\, chiOdUeQ age 6 WR 18 PRQWhV VhRZed ORQgeU ORRkiQg WiPeV WR a VcUeeQ (a PeaVXUe Rfb
aWWeQWiRQ) aQd gUeaWeU UeVSRQViYeQeVV ZheQ WheiU SaUeQWV SURYided YeUbaO cXeV (VXch aV OabeOV RU TXeVWiRQV) ZhiOeb
cRYieZiQg (FidOeU eW aO., 2010). IQ aQRWheU VWXd\, chiOdUeQ age 2 WR 6 \eaUV eiWheU ZaWched RU did QRW ZaWch 10b
eSiVRdeV Rf ​Daniel TigeU'V NeighboUhood​ RYeU WZR ZeekV (RaVPXVVeQ eW aO., 2016). ​Daniel TigeU'V NeighboUhood​ iV ab
caUWRRQ deVigQed fRU SUeVchRROeUV WhaW ePSOR\V a VRciaO aQd ePRWiRQaO cXUUicXOXP (ViPiOaU WR ​MiVWeU RogeUV'b
NeighboUhood​), ZheUe each eSiVRde WaUgeWV a SaUWicXOaU VRciaO, ePRWiRQaO, RU Oife VkiOO. PUeVchRROeUV ZhR ZaWched Wheb
SURgUaP aQd ZhRVe SaUeQWV fUeTXeQWO\ eQgaged iQ cRQYeUVaWiRQV abRXW Whe cRQWeQW e[hibiWed higheU OeYeOV Rfb
ePSaWh\, VeOf-efficac\, aQd ePRWiRQ UecRgQiWiRQæaOO Rf Zhich deSeQd heaYiO\ RQ EF VkiOOV. The effecWV ZeUe PRUeb
SURQRXQced fRU \RXQgeU SUeVchRROeUV aQd SUeVchRROeUV fURP ORZeU-iQcRPe faPiOieV. SiPiOaU iPSURYePeQWV iQb
cRQWeQW cRPSUeheQViRQ haYe SUeYiRXVO\ beeQ UeSRUWed b\ UeVeaUcheUV e[aPiQiQg cRYieZiQg aQd ​SeVame SWUeeWb
(ReiVeU eW aO., 1984).b
b
b
VideR chaWb
b
VideR chaW iV RQe Za\ digiWaO Pedia caQ be XVed WR fRVWeU iPSRUWaQW VRciaO UeOaWiRQVhiSV QeceVVaU\ fRU bXiOdiQg EFb
VkiOOV (McCOXUe eW aO., 2015). WheQ SaUeQWV RU caUegiYeUV aUe Sh\VicaOO\ SUeVeQW ZiWh \RXQg chiOdUeQ dXUiQg a YideRb
chaW, adXOWV caQ PRdeO aSSURSUiaWe Za\V Rf iQWeUacWiQg ZiWh a chaW SaUWQeU aQd heOS chiOdUeQ Pake VeQVe Rf Wheb
ViWXaWiRQ. IQ RQe VWXd\, WRddOeUV SaUWiciSaWed iQ a YideR chaW ZhiOe WheiU cRYieZeU ZaV UeVSRQViYe RU XQUeVSRQViYeb
(M\eUV eW aO., 2018). TRddOeUV ZhRVe cRYieZeU ZaV UeVSRQViYe ORRked ORQgeU aW Whe VcUeeQ aQd Pade PRUeb
YRcaOi]aWiRQV.b
b
FXUWheUPRUe, UeVeaUch VhRZV WhaW YideR chaW Pa\ be a PRUe aSSURSUiaWe SOaWfRUP fRU \RXQgeU chiOdUeQ WR cRQQecWb
ZiWh RWheUV WhaQ ShRQe caOOV (FROOPeU eW aO., 2010). FiUVW, YideR chaW aOORZV chiOdUeQ aQd WheiU cRQYeUVaWiRQ SaUWQeUVb
WR cRPPXQicaWe WhURXgh acWiRQV, UaWheU WhaQ ZiWh ZRUdV, Zhich iV eVSeciaOO\ iPSRUWaQW fRU \RXQgeU chiOdUeQ ZhRb
haYe ZeakeU OaQgXage VkiOOV. SecRQdO\, eYeQ ROdeU chiOdUeQ Pa\ UeTXiUe a high OeYeO Rf SURPSWiQg aQd VcaffROdiQgb
ZheQ XViQg a WeOeShRQe, aV Whe\ aUe VWiOO deYeORSiQg Whe VkiOO Rf cRQYeUVaWiRQ. ThiUd, aQd SeUhaSV PRVW iPSRUWaQWO\,b
YideR chaW aOORZV fRU a gUeaWeU degUee Rf VRciaO cRQWiQgeQc\: SRciaO cXeV, VXch aV e\e ga]e, geVWXUeV, aQd faciaOb
e[SUeVViRQV, aUe iPSRUWaQW fRU chiOdUeQ'V cRPSUeheQViRQ Rf VRciaO ViWXaWiRQV, aQd YideR chaW SaUWQeUV caQ UeVSRQd WRb
each RWheU iQ UeaO-WiPe (KiUkRUiaQ eW aO., 2016; RRVebeUU\ eW aO., 2014).bb
b
b
b

2. DLJLWDO MHGLD CRQWHQW DQG EF SNLOOVb
b

The VheeU YROXPe Rf digiWaO Pedia cRQWeQW WaUgeWed aW \RXQg chiOdUeQ iV VWaggeUiQg. MRVW (bXW QRW aOO) chiOd-diUecWedb
cRQWeQW iV cUeaWed b\ deYeORSeUV ZhR aUe QRW e[SeUWV iQ cRgQiWiYe deYeORSPeQW, aQd cRQWeQW PaUkeWed aVb
"edXcaWiRQaO" iV QRW QeceVVaUiO\ VR (ZRVh eW aO., 2017). YeW high-TXaOiW\, edXcaWiRQaO cRQWeQW dReV e[iVW aQd RffeUV Wheb
RSSRUWXQiW\ fRU chiOdUeQ OiYiQg iQ diffeUeQW VRciRecRQRPic cRQWe[WV WR acceVV Whe VaPe OeaUQiQg e[SeUieQceV (RideRXWb
& KaW], 2016). CXUUeQWO\, RSeQ TXeVWiRQV UePaiQ abRXW Whe e[WeQW WR Zhich high-TXaOiW\ digiWaO Pedia caQ iPSURYe EFb
VkiOOV (e.g., b\ hRZ PXch, fRU ZhRP, aQd hRZ ORQg dR Whe effecWV OaVW) aQd ZheWheU WheVe iPSURYePeQWV WUaQVfeU WRb

b

 
b
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RWheU VkiOOV kQRZQ WR deSeQd RQ EF VkiOOV (e.g., SeUVSecWiYe-WakiQg, acadePic SeUfRUPaQce, cUiWicaO WhiQkiQg)b
(HaPSVhiUe eW aO., 2019; RRVVigQROi-PaORPeTXe eW aO., 2018; SiPRQV eW aO., 2016).b
High-TXaliW\ cRQWeQWb
b
ReVeaUcheUV e[aPiQiQg hRZ chiOdUeQ OeaUQ beVW haYe ideQWified a QXPbeU Rf feaWXUeV WhaW diVWiQgXiVh high-TXaOiW\b
digiWaO Pedia cRQWeQW (HiUVh-PaVek eW aO., 2015; ZRVh eW aO., 2017):b
b

1. EQJDJLQJ​: ChiOdUeQ OeaUQ beVW ZheQ Whe\ aUe eQgaged ZiWh Whe cRQWeQW. EQgagiQg cRQWeQW iV Pedia cRQWeQWb
deVigQed WR heOS chiOdUeQ fRcXV RQ a VSecific OeaUQiQg gRaO ZiWhRXW diVWUacWiRQV XQUeOaWed WR Whe OeaUQiQgb
RbjecWiYe. EQgagiQg cRQWeQW aOVR iQcOXdeV Pedia WhaW faciOiWaWe RU eQcRXUage cRQWiQgeQW iQWeUacWiRQ, SURYideb
e[WUiQVic PRWiYaWiRQ RU feedback, RU feaWXUe deVigQ WhaW eYRkeV iQWUiQVic PRWiYaWiRQ (i.e., kidV' XQiTXeb
abiOiWieV, SaVViRQV, aQd iQWeUeVWV, PaWched WR WheiU deYeORSPeQWaO OeYeO).b
b

2. AFWLYHO\ LQYROYHG​: Media WhaW eQcRXUage chiOdUeQ'V acWiYe iQYROYePeQW eQgageV chiOdUeQ iQ "PiQdV-RQ"b
e[SeUieQceV, VSaUkiQg WheiU PRWiYaWiRQ WR eQgage fXOO\ ZiWh Whe cRQWeQW. CRQWeQW WhaW SURPRWeV acWiYeb
iQYROYePeQW eQcRXUageV chiOdUeQ WR SaUWiciSaWe iQ WhiQkiQg abRXW SURbOePV RU cRPiQg XS ZiWh ideaV, UaWheUb
WhaQ SaVViYeO\ fROORZiQg aORQg.b
b

3. MHDQLQJIXO​: ChiOdUeQ OeaUQ beVW ZheQ Whe\ caQ cRQQecW QeZ iQfRUPaWiRQ WR SUeYiRXVO\ OeaUQed iQfRUPaWiRQb
RU e[SeUieQceV. ChiOdUeQ aOVR OeaUQ ZheQ iQfRUPaWiRQ iV SUeVeQWed iQ a PeaQiQgfXO cRQWe[W, VXch aV a VWRU\.b
ThXV, cRQWeQW VhRXOd be PeaQiQgfXO aQd UeOeYaQW WR \RXU RZQ chiOd'V iQWeUeVWVb
b

4. SRFLDOO\ LQWHUDFWLYH​: ReVeaUch VhRZV WhaW OeaUQiQg iV eQhaQced ZheQ cRQWeQW eQgageV Whe chiOd iQ aQb
iQWeUacWiRQ ZiWh a SeeU RU caUegiYeU aV SaUW Rf Whe VcUeeQ e[SeUieQce. CaUegiYeUV caQ aOVR faciOiWaWe WhiV kiQdb
Rf e[SeUieQce eYeQ ZheQ Whe cRQWeQW dReV QRW e[SOiciWO\ UeTXiUe VRciaO iQWeUacWiRQ. The\ caQ dR VR b\ aVkiQgb
TXeVWiRQV, OabeOiQg RbjecWV, SURYidiQg deVcUiSWiRQV Rf ZhaW iV RQ Whe VcUeeQ, aQd/RU WaOkiQg abRXW RUb
SeUfRUPiQg acWiRQV UeOaWed WR Whe VWRU\OiQe.b
b

5. LHDUQLQJ JRDO​: ScUeeQ WiPe VhRXOd haYe a SXUSRVe, ZheWheU iW iV WR bXiOd cRQWeQW kQRZOedge RU SUacWice ab
VkiOO. High-TXaOiW\ edXcaWiRQaO cRQWeQW SURPRWeV chiOdUeQ'V aWWeQWiRQ aQd eQgagePeQW ZiWh feaWXUeV WhaW aUeb
VSecific WR Whe OeaUQiQg gRaO UaWheU WhaQ geQeUaOO\ bRRVWiQg eQgagePeQW WhURXgh beOOV aQd ZhiVWOeV.b

b
TheUe iV eYideQce WhaW chiOdUeQ ZhR cRQVXPe high-TXaOiW\ cRQWeQW aUe PRUe OikeO\ WR deYeORS VWURQg EF VkiOOV. Ab
UeceQW PeWa-aQaO\ViV V\QWheVi]iQg Whe UeVXOWV Rf 24 VWXdieV, cRQdXcWed ZiWh PRUe WhaQ 10,000 chiOdUeQ iQ 15b
cRXQWUieV, e[aPiQed Whe effecWV Rf chiOdUeQ'V e[SRVXUe WR iQWeUQaWiRQaO cRSURdXcWiRQV Rf ​SeVame SWUeeW​ (MaUeV & PaQ,b
2013). The UeVeaUcheUV fRXQd ZideVSUead cRgQiWiYe, VRciaO, aQd ePRWiRQaO beQefiWV iQ WeUPV Rf deYeORSiQg cRQWeQWb
kQRZOedge, Oife VkiOOV, aQd SURVRciaO behaYiRU.bb
b
IQ aQRWheU VWXd\, UeVeaUcheUV e[aPiQed Whe effecW Rf ZaWchiQg ​BlXe'V ClXeV​ RQ chiOdUeQ age 3 WR 5 (AQdeUVRQ eW aO.,b
2000). ​BlXe'V ClXeV​ iV a TV VeUieV deVigQed fRU SUeVchRROeUV aQd aiPV WR SURPRWe PaVWeU\ Rf WhiQkiQg aQdb
SURbOeP-VROYiQg VkiOOV WhURXgh a WhiQk-aORQg/SOa\-aORQg VW\Oe. ​BlXe'V ClXeV​ aOVR feaWXUeV eSiVRde UeSeWiWiRQ (ZheQb
YieZed OiYe), Zhich iV iQWeQded WR iPSURYe cRPSUeheQViRQ ZhiOe hROdiQg aWWeQWiRQ aQd iQcUeaViQg chiOdUeQ'Vb
SaUWiciSaWiRQ. The UeVeaUcheUV fRXQd WhaW UegXOaU YieZeUV Rf ​BlXe'V ClXeV​ SeUfRUPed beWWeU RQ SaUeQWaO UeSRUWb
PeaVXUeV Rf fOe[ibOe WhiQkiQg, SURbOeP-VROYiQg, aQd VRciaO VkiOOVæaOO Rf Zhich deSeQd heaYiO\ RQ EF.bb
b
CRPPeUciaOV Pa\ UedXce Whe edXcaWiRQaO YaOXe Rf high-TXaOiW\ cRQWeQW. IQ RQe VWXd\, Whe aPRXQW Rf PBS YieZiQg ZaVb
SRViWiYeO\ UeOaWed WR SUeVchRROeUV EF VkiOOV, ZheUeaV Whe aPRXQW Rf "edXcaWiRQaO caUWRRQ" YieZiQg ZaV QegaWiYeO\b
UeOaWed WR SUeVchRROeUV EF VkiOOV (NaWhaQVRQ eW aO., 2014). The UeVeaUcheUV VSecXOaWed WhaW a SRWeQWiaO e[SOaQaWiRQb
fRU Whe diffeUeQW effecWV ZaV dXe WR Whe Oack Rf cRPPeUciaOV RQ PBS, Zhich PeaQW OeVV fUeTXeQW aWWeQWiRQ-gUabbiQgb
iQWeUUXSWiRQV WR Whe VWRU\OiQe.b
b
b
b b

b

 
b
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TUaQVfeU deficiWb
b
FRU chiOdUeQ \RXQgeU WhaQ abRXW age 3, WheUe aUe OiPiWV RQ hRZ PXch Whe\ caQ OeaUQ fURP VcUeeQ-baVed Pedia:b
IQfaQWV aQd WRddOeUV OeaUQ PRUe effecWiYeO\ fURP UeaO-Oife iQWeUacWiRQV ZiWh SeRSOe aQd RbjecWV cRPSaUed WR VcUeeQV.b
ThiV effecW haV beeQ WeUPed Whe "WUaQVfeU deficiW" (AQdeUVRQ & PePSek, 2005) aQd iV, iQ facW, a geQeUaO SUiQciSOe WhaWb
deVcUibeV hRZ YeU\ \RXQg chiOdUeQ'V bUaiQV' OeaUQ. IQfRUPaWiRQ OeaUQed RU acTXiUed iQ RQe cRQWe[W iV PRUe OikeO\ WR beb
aSSOied iQ a QeZ cRQWe[W if Whe QeZ cRQWe[W iV highO\ ViPiOaU (BaUU, 2010). ThiV PeaQV WhaW, fRU YeU\ \RXQg chiOdUeQ,b
Whe WZR-diPeQViRQaO cRQWe[W Rf VcUeeQV caQ be WRR diVViPiOaU WR Whe 3D cRQWe[W Rf Whe UeaO ZRUOd, UeVXOWiQg iQ OiWWOeb
WUaQVfeU Rf OeaUQiQg beWZeeQ Whe WZR.b
b
TheUe iV VRPe eYideQce, fRU e[aPSOe, WhaW iQfaQWV aQd WRddOeUV aUe caSabOe Rf iPiWaWiQg a VeUieV Rf acWiRQV RbVeUYedb
RQ WeOeYiViRQ aQd UecaOO WheVe acWiRQV aW a OaWeU SRiQW iQ WiPe. HRZeYeU, Whe UaWe Rf OeaUQiQg iV faVWeU ZheQ Whe VaPeb
VeUieV Rf acWiRQV iV RbVeUYed WhURXgh a UeaO-Oife dePRQVWUaWiRQ (BaUU eW aO., 2007; BaUU & Ha\Qe, 1999; BUiWR eW aO.,b
2012). HRZeYeU, WheUe iV aOVR eYideQce WhaW Whe WUaQVfeU deficiW caQ be UedXced. FRU e[aPSOe, RQe VWXd\ VhRZed WhaWb
2-\eaU-ROdV ZhR SUeYiRXVO\ e[SeUieQced a YideR-chaW VceQaUiR ZeUe VXbVeTXeQWO\ PRUe OikeO\ WR XVe iQfRUPaWiRQb
deOiYeUed WR WheP b\ VcUeeQ WR fiQd a WR\ WhaQ chiOdUeQ ZhR did QRW (TURVeWh eW aO., 2006), VXggeVWiQg WhaW SUiRUb
e[SeUieQce iQWeUacWiQg ZiWh VcUeeQV Pa\ be iPSRUWaQW. IQ aQRWheU VWXd\, chiOdUeQ age 1 WR 5 \eaUV VhRZed gUeaWeUb
iPiWaWiRQ Rf aQ acWiRQ VeTXeQce ZheQ Whe YideR ZaV YieZed PXOWiSOe WiPeV (BaUU eW aO., 2007), VXggeVWiQg UeSeWiWiRQb
Rf cRQWeQW Pa\ aid VcUeeQ-baVed OeaUQiQg. LaVWO\, WheUe iV eYideQce WhaW WRddOeUV OeaUQ PRUe effecWiYeO\ fURP VcUeeQVb
ZheQ faPiOiaU chaUacWeUV aUe iQ chaUge Rf WeachiQg (VXch aV a fUieQd, UeOaWiYe, RU beORYed TV chaUacWeU, Oike EOPR)b
(GROa eW aO., 2013).b
b
b
DigiWal ZRUldV aQd faQWaVWical cRQWeQWb
b
FURP a \RXQg age, iQfaQWV VhRZ e[SecWaWiRQV abRXW Whe Sh\VicaO ZRUOd aQd hRZ iW ZRUkV, a SheQRPeQRQ UefeUUed WRb
aV "Qa±Ye Sh\VicV" (SSeOke, 1994). FRU e[aPSOe, 5-PRQWh-ROd iQfaQWV e[SecW hXPaQV, Oike aOO PaWeUiaO RbjecWV, WR beb
VROid aQd aUe VXUSUiVed ZheQ a haQd SaVVeV WhURXgh a ZaOO (Sa[e eW aO., 2006). AV VXch, \RXQg chiOdUeQ aUe highO\b
aWWXQed WR ViWXaWiRQV WhaW YiROaWe WheiU e[SecWaWiRQV abRXW Whe ZRUOd aQd XVe WheVe ViWXaWiRQV WR gXide OeaUQiQg (SWahOb
& FeigeQVRQ, 2019).b
b
ReVeaUcheUV haYe VXggeVWed WhaW digiWaO Pedia cRQWeQW WhaW fUeTXeQWO\ YiROaWeV \RXQg chiOdUeQ'V e[SecWaWiRQV Rf Wheb
UeaO ZRUOd Pa\ UeVXOW iQ a kiQd Rf "PeQWaO RYeUORad," ViPiOaU WR Whe PeQWaO e[haXVWiRQ VWXdeQWV caQ e[SeUieQce afWeUb
WakiQg a chaOOeQgiQg e[aP (LeUQeU & BaUU, 2015). The cOeaUeVW eYideQce Rf WhiV cRPeV fURP e[SeUiPeQWaO VWXdieVb
e[aPiQiQg Whe effecWV Rf ZaWchiQg faQWaVWicaO cRQWeQW RQ EF VkiOO SeUfRUPaQce iQ chiOdUeQ. IQ a VeUieV Rf VWXdieV,b
UeVeaUcheUV cRPSaUed EF VkiOO SeUfRUPaQce iPPediaWeO\ afWeU 4- aQd 6-\eaU-ROd chiOdUeQ ZaWched eiWheU ab
faQWaVWicaO caUWRRQ (e.g., ​SpongeBob SqXaUePanWV​) RU a UeaOiVWic caUWRRQ (e.g., ​CailloX​) (LiOOaUd eW aO., 2015; LiOOaUd &b
PeWeUVRQ, 2011). ChiOdUeQ ZhR YieZed faQWaVWicaO cRQWeQW SeUfRUPed ZRUVe WhaQ WheiU SeeUV ZhR YieZed UeaOiVWicb
cRQWeQW. The UeVeaUcheUV aOVR iQYeVWigaWed ZheWheU SaciQg Rf Whe cRQWeQW iQWeUacWed ZiWh Whe degUee Rf faQWaVWicaOb
cRQWeQW, aQd fRXQd SaciQg ZaV QRW a VigQificaQW facWRU.bb
b
IW iV iPSRUWaQW WR QRWe WhaW iQ Whe afRUePeQWiRQed VWXdieV, baVeOiQe EF VkiOO SeUfRUPaQce ZaV QRW PeaVXUed, VR iW iVb
XQcOeaU ZheWheU Whe faQWaVWicaO cRQWeQW iPSaiUed EF VkiOOV, RU Whe PRUe UeaOiVWic cRQWeQW iPSURYed EF VkiOOV.b
HRZeYeU, XViQg a ViPiOaU SaUadigP, a PRUe UeceQW VWXd\ fRXQd WhaW EF VkiOOV ZeUe iPSaiUed iPPediaWeO\ afWeU YieZiQgb
faQWaVWicaO cRQWeQW iQ a gURXS Rf 5- aQd 6-\eaU-ROd chiOdUeQ (RhRdeV eW aO., 2019). FXWXUe UeVeaUch iV Qeeded WRb
deWeUPiQe ZhaW (if aQ\) aUe Whe ORQgeU-WeUP cRQVeTXeQceV Rf UeSeaWed bRXWV Rf UedXced EF VkiOO SeUfRUPaQceb
iPPediaWeO\ afWeU YieZiQg QRQUeaOiVWic digiWaO Pedia cRQWeQW. CXUUeQWO\ iW iV XQcOeaU ZheWheU QRQUeaOiVWic digiWaOb
cRQWeQW acWXaOO\ UedXceV EF VkiOOV YeUVXV UedXceV EF SeUfRUPaQce. FRU e[aPSOe, chiOdUeQ Pa\ cRQWiQXe WR WhiQkb
abRXW Whe (SRWeQWiaOO\ PRUe iQWeUeVWiQg) QRQUeaOiVWic cRQWeQW, aQd VR aUe diVWUacWed ZheQ WheiU EF VkiOOV aUe PeaVXUedb
UighW afWeU ZaWchiQg WhiV cRQWeQW, eYeQ if WheiU EF caSabiOiWieV aUe VWiOO iQWacW.b
b
IQWeUacWiYe cRQWeQW Pa\ haYe Whe SRWeQWiaO WR PiWigaWe VRPe Rf Whe QegaWiYe effecWV Rf XQUeaOiVWic cRQWeQW RQ EFb
VkiOOV. IQ RQe VWXd\, 4- WR 6-\eaU ROd chiOdUeQ ZhR SOa\ed aQ iQWeUacWiYe aSS WhaW cRQWaiQed faQWaVWicaO cRQWeQW VhRZedb
QR chaQge iQ iQhibiWRU\ cRQWURO, ZheUeaV chiOdUeQ ZhR ZaWched faQWaVWicaO cRQWeQW VhRZed SRRU iQhibiWRU\ cRQWURO aVb
PeaVXUed b\ a gR/QR-gR WaVk (Li eW aO., 2018). IQWeUacWiQg ZiWh faQWaVWicaO eYeQWV iQ a Sh\VicaO Za\ (i.e., b\ WRXchiQgb
Whe VcUeeQ) Pa\ Pake faQWaVWicaO eYeQWV PRUe "UeaO." IQdeed, ZheQ Whe UeVeaUcheUV aVked Whe chiOdUeQ ZheWheU Wheb

b

 
b
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eYeQWV iQ Whe YideR RU gaPe cRXOd haSSeQ iQ UeaO Oife RU RQO\ iQ a YideR RU gaPe, chiOdUeQ iQ Whe iQWeUacWiYe cRQdiWiRQb
ZeUe PRUe OikeO\ WR UeVSRQd WhaW Whe faQWaVWicaO eYeQWV cRXOd haSSeQ iQ UeaO Oife.b
b
b
FaVW-Saced imageV aQd VRXQdVb
b
A cRQceUQ WhaW iV RfWeQ UaiVed abRXW digiWaO Pedia aQd YeU\ \RXQg chiOdUeQ iV e[SRVXUe WR "QRQ-QRUPaWiYe"b
VWiPXOaWiRQ (AQdeUVRQ eW aO., 1977; ChUiVWakiV eW aO., 2018). FRU e[aPSOe, UeVeaUcheUV aQaO\]ed 59 DVDV deVigQed fRUb
chiOdUeQ \RXQgeU WhaQ 3 \eaUV aQd fRXQd WhaW PRVW Rf Whe cRQWeQW cRQWaiQed high cRQceQWUaWiRQV Rf SeUceSWXaOO\b
VaOieQW feaWXUeV (e.g., UaSid Sace aQd caPeUa cXWV), Zhich caQ be difficXOW eYeQ fRU ROdeU chiOdUeQ WR XQdeUVWaQdb
(GRRdUich eW aO., 2009).bb
b
FXUWheUPRUe, cRQceQWUaWiRQV Rf UefOecWiYe feaWXUeV Zhich SURYide RSSRUWXQiWieV WR UeheaUVe cRQWeQW (e.g., ViQgiQg,b
Uh\PiQg, caPeUa ]RRPV, aQd PRdeUaWe chaUacWeU acWiRQ) ZeUe UeOaWiYeO\ UaUe. The VXggeVWiRQ iV WhaW WhiV kiQd Rfb
cRQWeQW cRPSeOV chiOdUeQ WR VXVWaiQ aWWeQWiRQ WR Whe VcUeeQ ORQgeU WhaQ QaWXUaO aQd iQcUeaVeV chiOdUeQ'V deViUe WR beb
cRQVWaQWO\ VWiPXOaWed ZiWhRXW PeQWaO effRUW, WheUeb\ SRWeQWiaOO\ diVUXSWiQg aWWeQWiRQaO UegXOaWRU\ abiOiWieV (PePSekb
eW aO., 2010).bb
b
HRZeYeU, WZR VWXdieV VSecificaOO\ iQYeVWigaWed Whe effecW Rf SaciQg aQd ediWiQg RQ SUeVchRRO chiOdUeQ'V EF VkiOOV aQdb
fRXQd QR diffeUeQceV iQ EF VkiOOV beWZeeQ chiOdUeQ e[SRVed WR faVW-Saced RU VORZ-Saced cOiSV Rf ​SeVame SWUeeW​ RU ab
YideR Rf aQ adXOW UeadiQg a VWRU\ (AQdeUVRQ eW aO., 1977; CRRSeU eW aO., 2009). BUaiQ-iPagiQg VWXdieV aQd VWXdieV WhaWb
PeaVXUe Sh\ViRORgicaO UeVSRQVeV ZhiOe eQgagiQg ZiWh digiWaO Pedia aUe Qeeded WR fXUWheU eYaOXaWe WR ZhaW e[WeQWb
aQd aW ZhaW age Whe fRUPaO feaWXUeV Rf digiWaO Pedia PighW VigQificaQWO\ diVUXSW chiOdUeQ'V aWWeQWiRQaO SURceVViQg aQdb
OeaUQiQg. FRU e[aPSOe, highO\ VaOieQW cRQWeQW PighW eOiciW aWWeQWiRQ bXW aOVR diVWUacW chiOdUeQ fURP aOORcaWiQg PeQWaOb
UeVRXUceV WR OeaUQiQg PeaQiQgfXO cRQWeQW, WheUeb\ UedXciQg Whe YaOXe Rf Whe cRQWeQW (BaUU eW aO., 2018).b
b
b
ViRleQW aQd RWheU QegaWiYe cRQWeQWb
b
ReVeaUch iQdicaWeV WhaW chiOdUeQ'V cRQVXPSWiRQ Rf YiROeQW aQd Ve[XaOO\ chaUged cRQWeQW iV UeOaWed WR iQcUeaVedb
diVSOa\V Rf aggUeVViRQ, aQWiVRciaO behaYiRU, aQd SRRUeU acadePic achieYePeQW (BXVhPaQ & HXeVPaQQ, 2006;b
CRPPRQ SeQVe Media, 2013; FUiedUich & SWeiQ, 1973). SXch cRQWeQW haV aOVR beeQ OiQked WR aWWeQWiRQaO SURbOePV iQb
\RXQg chiOdUeQ. IQ RQe e[SeUiPeQWaO VWXd\, 4- aQd 5-\eaU-ROd chiOdUeQ ZaWched aQ eSiVRde Rf ​MU. RogeUV'b
NeighboUhood​ RU ​MighW\ MoUphin PoZeU RangeUV​ aQd WheQ ZeUe RbVeUYed fRU 30 PiQXWeV iQ a SOa\URRP ZiWh VeYeQb
acWiYiW\ ceQWeUV. (The cRQWURO gURXS ZeQW VWUaighW WR Whe SOa\URRP.) (GeiVW & GibVRQ, 2000). ChiOdUeQ ZhR YieZedb
MighW\ MoUphin PoZeU RangeUV ​VSeQW OeVV WiPe aW each acWiYiW\ ceQWeU aQd VZiWched beWZeeQ Whe acWiYiW\ ceQWeUV PRUeb
fUeTXeQWO\, SRWeQWiaOO\ iQdicaWiQg UedXced abiOiW\ RU iQcOiQaWiRQ WR VXVWaiQ aWWeQWiRQ RQ RQe WaVk.bb
b
B\ cRQWUaVW, Whe chiOdUeQ ZhR ZaWched ​MU. RogeUV' NeighboUhood​ did QRW diffeU VigQificaQWO\ iQ WheiU SOa\ behaYiRU WRb
Whe cRQWURO gURXS. IQ aQRWheU VWXd\ cRQdXcWed ZiWh \RXQgeU chiOdUeQ, each hRXU Rf YieZiQg YiROeQW cRQWeQW (e.g.,b
LRRQe\ TXQeV) befRUe age 3 ZaV aVVRciaWed ZiWh aSSUR[iPaWeO\ dRXbOe Whe RddV fRU aWWeQWiRQaO SURbOePV iQb
chiOdhRRd (ZiPPeUPaQ & ChUiVWakiV, 2007). NRQYiROeQW eQWeUWaiQPeQW cRQWeQW (e.g., ​The AUiVWocaWV​) ZaV aOVRb
aVVRciaWed ZiWh iQcUeaVed RddV fRU aWWeQWiRQaO SURbOePV, bXW OeVV VR. B\ cRQWUaVW, YieZiQg edXcaWiRQaO cRQWeQW (e.g.,b
SeVame SWUeeW​) befRUe age 3 ZaV QRW aVVRciaWed ZiWh aQ iQcUeaVed RddV Rf aWWeQWiRQaO SURbOePV fiYe \eaUV OaWeU.b
b
b
IQWeUacWiYe cRQWeQW aQd digiWal gameVb
b
TheUe iV gRRd UeaVRQ WR WhiQk WhaW iQWeUacWiYe cRQWeQW iV OeVV akiQ WR PRUe SaVViYe fRUPV Rf digiWaO Pedia (Oikeb
ZaWchiQg YideR cRQWeQW) aQd PRUe ViPiOaU WR chiOdUeQ'V UeaO-ZRUOd WR\ SOa\: BRWh iQWeUacWiYe digiWaO cRQWeQW aQdb
UeaO-ZRUOd WR\V RfWeQ caQ UeVSRQd WR VRPeWhiQg a chiOd dReV (​UeacWiYiW\​), caQ SURPSW UeacWiRQV fURP a chiOd baVed RQb
acWiRQV WhaW he RU Vhe WRRk (​inWeUacWiYiW\​), caQ be PaQiSXOaWed diffeUeQWO\ baVed RQ Whe age Rf Whe chiOd (​WailoUabiliW\​),b
caQ bXiOd XSRQ RU VcaffROd a chiOd'V OeaUQiQg WhURXgh iQcUeaViQg chaOOeQgeV aQd cRPSOe[iW\ (​pUogUeVViYeneVV​), aQd caQb
SURPRWe VRciaO iQWeUacWiRQ (​joinW aWWenWion​) (ChUiVWakiV, 2014).b
b

b

 
b
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TRda\, iQWeUacWiYe aSSV aQd YideR gaPeV iQcRUSRUaWe PaQ\ feaWXUeV WhaW SV\chRORgiVWV, QeXURVcieQWiVWV, aQdb
edXcaWRUV beOieYe aUe cUiWicaO fRU OeaUQiQg, VXch aV acWiYe eQgagePeQW, PRWiYaWiRQ, UeZaUd, aQd cRQWiQgeQW feedbackb
(EicheQbaXP eW aO., 2014; FO\QQ eW aO., 2019; KiUkRUiaQ, 2018). HRZeYeU, ZheWheU aQd ZheQ Whe iQfOXeQce Rf digiWaOb
gaPeV RQ Whe bUaiQ iV SRViWiYe RU QegaWiYe iV hRWO\ debaWed (EicheQbaXP eW aO., 2014; GRUPaQ & GUeeQ, 2017;b
HaObURRk eW aO., 2019; KRYeVV-MaVfeW\ eW aO., 2016; KXOPaQ eW aO., 2014).bb
SRPe UeVeaUcheUV haYe aOVR TXeVWiRQed ZheWheU Whe highO\ SXbOici]ed QegaWiYe effecWV Rf YideR gaPe SOa\ aUe OaUgeb
eQRXgh WR ZaUUaQW cRQceUQ. FRU e[aPSOe, a PeWa-aQaO\ViV Rf 101 VWXdieV Rf chiOdUeQ beWZeeQ age 5 aQd 17 fRXQdb
RQO\ Zeak eYideQce fRU a UeOaWiRQVhiS beWZeeQ gaPiQg aQd aggUeVViRQ, UedXced SURVRciaO behaYiRU, UedXcedb
acadePic SeUfRUPaQce, deSUeVViYe V\PSWRPV, aQd aWWeQWiRQ deficiW V\PSWRPV (FeUgXVRQ, 2015). CRPSOicaWiQgb
PaWWeUV iV Whe facW WhaW eYeQ a ​ViQgOe gaPe, Oike GUaQd ThefW AXWR, cRXOd SRWeQWiaOO\ haYe SRViWiYe (iPSURYed YiVXaOb
SURceVViQg) aQd QegaWiYe effecWV (iQcUeaVed aggUeVViYe WhRXghWV aQd feeOiQgV) RQ SOa\eUV (PURW eW aO., 2012).bb
b
TR daWe, Whe PajRUiW\ Rf UeVeaUch RQ YideR gaPeV haV cRQVideUed Whe effecWV Rf Whe "acWiRQ" geQUe (W\SicaOO\ fiUVW- RUb
WhiUd-SeUVRQ VhRRWeU gaPeV) iQ adROeVceQWV aQd adXOWV ​(DaOe eW aO., 2020). HRZeYeU, a VPaOO QXPbeU Rf VWXdieV haYeb
cRQVideUed Whe iPSacW Rf cRPPeUciaO YideR gaPeV RQ EF deYeORSPeQW iQ chiOdUeQ \RXQgeU WhaQ 8. FRU PRUe geQeUaOb
UeYieZ, Vee BOXPbeUg eW aO. (2013).bb
b
IQ RQe VWXd\, UeVeaUcheUV iQYeVWigaWed EF VkiOOV iQ 2- aQd 3-\eaU-ROd chiOdUeQ befRUe aQd afWeU e[SRVXUe WR RQe Rfb
WhUee diffeUeQW WRXchVcUeeQ-baVed iQWeUYeQWiRQV: (a) a QRQedXcaWiRQaO caUWRRQ (​PengXinV of MadagaVcaU​), (b) aQb
edXcaWiRQaO YideR (​SeVame SWUeeW​) RU (c) aQ edXcaWiRQaO aSS (ShiQ\ PaUW\) (HXbeU eW aO., 2018). The UeVeaUcheUV fRXQdb
WhaW iQhibiWRU\ cRQWURO aQd ZRUkiQg PePRU\ iPSURYed RQO\ fRU chiOdUeQ iQ Whe edXcaWiRQaO aSS cRQdiWiRQ.bb
b
IQ aQRWheU VWXd\, 4- WR 6-\eaU-ROdV SOa\ed eiWheU (a) Whe aUcade gaPe Whac-A-MROe , (b) TaOkiQg TRP GROd RXQ , RUb1 2

(c) QR gaPe fRU fiYe PiQXWeV a da\, fRU fiYe da\V (LiX eW aO., 2019). BRWh YideR gaPeV UeTXiUe chiOdUeQ, iQ RQe Za\ RUb
aQRWheU, WR fRcXV RQ VeOecWiQg WaUgeW iWePV (i.e., Whe PROe RU gROd) ZhiOe aYRidiQg QRQWaUgeW iWePV (i.e., bRPbV RUb
RbVWacOeV). AW Whe eQd Rf Whe fiYe-da\ SeUiRd, chiOdUeQ ZhR SOa\ed YideR gaPeV SeUfRUPed beWWeU RQ a PeaVXUe Rfb
iQhibiWRU\ cRQWURO PeaVXUe UeOaWiYe WR Whe cRQWURO gURXS.bb
b
WhiOe iW iV cOeaU WhaW digiWaO gaPeV caQ be SRZeUfXO WeachiQg WRROV (GUeeQ & BaYeOieU, 2012; LeYiQe & VaaOa, 2013;b
PURW eW aO., 2012), QRW aOO iQWeUacWiYe cRQWeQW deVigQed fRU chiOdUeQ iV QeceVVaUiO\ high TXaOiW\. FRU e[aPSOe,b
iQWeUacWiYe feaWXUeV caQ be XVed WR diUecW aWWeQWiRQ WRZaUd a UeOeYaQW OeaUQiQg gRaO RU iQcUeaVe PRWiYaWiRQ.b
IQWeUacWiYe feaWXUeV caQ aOVR SUeVeQW a OeaUQiQg chaOOeQge iQ WhePVeOYeV (e.g., UeTXiUiQg a cRPSOe[ bXWWRQ SUeVV),b
deUaiOiQg a \RXQg chiOd'V aWWeQWiRQ aQd OeaUQiQg (BXV eW aO., 2015). SiPiOaUO\, cRPPeUciaOO\ aYaiOabOe gaPeV RfWeQb
iQcOXde beOOV aQd ZhiVWOeV deVigQed WR iQcUeaVe iQWeUeVW bXW PighW aOVR diVWUacW \RXQg chiOdUeQ fURP a OeaUQiQg gRaOb
(HiUVh-PaVek eW aO., 2015).bb
b
LaVWO\, VRPe UeVeaUch haV VXggeVWed WhaW iQWeUacWiYe cRQWeQW Pa\, aW WiPeV, diVcRXUage jRiQW Pedia eQgagePeQW,b
ZhiOe XVeU-Saced gaPeV WhaW aOORZ PXOWiWRXch iQSXW Pa\ VXSSRUW JME (HiQikeU eW aO., 2018). FRU e[aPSOe, ZheQb
digiWaO gaPeV SURYide feedback WR VcaffROd a chiOd'V behaYiRU, SaUeQWV Pa\ be PRUe OikeO\ WR OeW Whe deYice dR Wheb
WeachiQg, VR WR VSeak. AOVR, Whe haQdheOd deVigQ affRUdaQceV Rf WabOeWV Pa\ Oead WR chiOdUeQ XViQg WheP iQ a PRUeb
VROiWaU\ Za\, SRViWiRQiQg WheiU bRd\ iQ a PaQQeU WhaW SUecOXdeV JME (MXQ]eU eW aO., 2019).b
b
b

3. DLJLWDO MHGLD BDODQFH, SFUHHQ TLPH, DQG EF SNLOOVb
b
IW iV a cRPPRQ aQd ORQg-VWaQdiQg cRQceUQ aPRQg SaUeQWV, SUacWiWiRQeUV, aQd SROic\PakeUV WhaW chiOdUeQ aUe VSeQdiQgb
WRR PXch WiPe iQ fURQW Rf a VcUeeQ (ChaVViakRV eW aO., 2016; CRXQciO RQ CRPPXQicaWiRQV aQd Media, 2016). TiPeb
VSeQW ZiWh VcUeeQ Pedia haV beeQ VXggeVWed WR diVSOace acWiYiWieV WhaW ZRXOd RWheUZiVe SURYide a beWWeU fRUXP fRUb
chiOdUeQ WR deYeORS, SUacWice, aQd VWUeQgWheQ EF VkiOOV (CaOYeUW & WiOVRQ, 2010).bb
b

1 The goal of Whac-A-Mole iV Wo foUce Whe moleV WhaW haYe SoSSed XS back inWo WheiU holeV b\ Zhacking Whem ZiWh 
a malleW, and Wo aYoid hiWWing oWheU objecWV, VXch aV bombV. 
2 The goal of Talking Tom Gold RXn iV Wo make chaUacWeUV (VXch aV Talking Tom) UXn aV faU aV SoVVible on each 
leYel Zhile aYoiding obVWacleV and collecWing iWemV (e.g., gold baUV). 

b

 
b
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HRZeYeU, WheUe aUe aOWeUQaWiYeV WR Whe diVSOacePeQW h\SRWheViV. IW cRXOd be Whe caVe WhaW aV VcUeeQ WiPe iQcUeaVeV,b
Whe aPRXQW Rf iQaSSURSUiaWe cRQWeQW cRQVXPed aOVR iQcUeaVeV. IW cRXOd aOVR be WhaW chiOdUeQ ZhR e[SeUieQceb
iQcUeaVed VcUeeQ WiPe haYe RWheU RbVWacOeV WR deYeORSiQg EF VkiOOV, VXch aV OeVV acceVV WR VeQViWiYe caUegiYiQg RUb
OeaUQiQg eQYiURQPeQWV WhaW bXiOd EF VkiOOV. AQRWheU SRVVibiOiW\ iV WhaW chiOdUeQ ZiWh ZeakeU EF VkiOOV Pa\ be PRUeb
OikeO\ WR Veek RXW VcUeeQ WiPe. OU WhaW faPiOieV e[SeUieQciQg PRUe VWUeVV UeO\ RQ VcUeeQ WiPe PRUe.bb
b
IW iV iPSRUWaQW WR QRWe WhaW Whe VWXdieV UeYieZed beORZ VhRXOd be iQWeUSUeWed ZiWh caXWiRQ: AOWhRXgh VcUeeQ WiPe iV ab
XVefXO PeaVXUe, iW dReV QRW Wake iQWR accRXQW Whe cRQWeQW chiOdUeQ aUe cRQVXPiQg, iQcOXdiQg Whe TXaOiW\ Rfb
SURgUaPPiQg, hRZ iQWeUacWiYe Whe e[SeUieQce iV, aQd WhRVe ZiWh ZhRP chiOdUeQ aUe VhaUiQg Whe e[SeUieQce.bb
b
b
High amRXQWV Rf VcUeeQ Wimeb
b
SeYeUaO cURVV-VecWiRQaO aQd ORQgiWXdiQaO VWXdieV haYe fRXQd a OiQk beWZeeQ Whe aPRXQW Rf VcUeeQ WiPe aQdb
aWWeQWiRQaO cRQWURO (AceYedR-PROakRYich eW aO., 2006; ChUiVWakiV eW aO., 2004; CRXUage, 2017; FeUgXVRQ, 2011; GeQWiOeb
eW aO., 2012; HRffeUWh, 2010; JRhQVRQ eW aO., 2007; MiOOeU eW aO., 2006; SZiQg eW aO., 2010). IQ RQe VWXd\, UeVeaUcheUVb
fRXQd WhaW chiOdUeQ ZhR YieZed PRUe WeOeYiViRQ aW age 7 ZeUe PRUe OikeO\ WR VhRZ ZeakeU aWWeQWiRQaO fRcXV aW age 8b
(AceYedR-PROakRYich eW aO., 2006). IQ aQRWheU VWXd\, UeVeaUcheUV ORRked aW YideR gaPe SOa\iQg iQ a OaUge VaPSOe Rfb
chiOdUeQ age 6 WR 12 aQd cRPSiOed WeacheU UeSRUWV Rf aWWeQWiRQaO SURbOePV (e.g., difficXOW\ VWa\iQg RQ WaVk, difficXOW\b
Sa\iQg aWWeQWiRQ, RU fUeTXeQWO\ iQWeUUXSWiQg  RWheU chiOdUeQ).bb
b
IQcUeaVed YideR gaPe SOa\iQg ZaV aVVRciaWed ZiWh higheU aWWeQWiRQaO SURbOePV RQ Whe WeacheU-UeSRUWed PeaVXUe,b
aQd WhiV effecW ZaV ViPiOaU iQ PagQiWXde WR Whe aVVRciaWiRQ beWZeeQ aWWeQWiRQaO SURbOePV aQd WeOeYiViRQ YieZiQg. IQb
aQRWheU VWXd\, cRQdXcWed ZiWh ROdeU chiOdUeQ (age 8 WR 17), WiPe VSeQW SOa\iQg YideR gaPeV ZaV a PRUe URbXVWb
SUedicWRU Rf aWWeQWiRQaO SURbOePV WhUee \eaUV OaWeU WhaQ SOa\iQg YideR gaPeV ZiWh YiROeQW cRQWeQW (aOWhRXgh WhiV ZaVb
aOVR VigQificaQW) (GeQWiOe eW aO., 2012).bb
b
High OeYeOV Rf digiWaO Pedia e[SRVXUe ​WhUoXghoXW​ chiOdhRRd aUe PRUe VWURQgO\ UeOaWed WR SRRU EF VkiOO deYeORSPeQWb
cRPSaUed WR high OeYeOV aW a ViQgOe SRiQW iQ chiOdhRRd. FRU e[aPSOe, RQe VWXd\ UeSRUWed WhaW ZaWchiQg PRUe WhaQ WZRb
hRXUV Rf WeOeYiViRQ daiO\ aW age 2 ZaV QRW OiQked WR aWWeQWiRQaO SURbOePV aW age 5 (MiVWU\ eW aO., 2007). HRZeYeU, fRUb
chiOdUeQ fRU ZhRP WhiV high OeYeO Rf e[SRVXUe WR WeOeYiViRQ ZaV VXVWaiQed (i.e., ZaV gUeaWeU WhaQ WZR hRXUV a da\ aWb
bRWh age 2 aQd 5), e[SRVXUe WR WeOeYiViRQ SUedicWed gUeaWeU aWWeQWiRQaO SURbOePV aW age 5, iQ addiWiRQ WR PRUe VOeeSb
SURbOePV, aggUeVViYe behaYiRU, aQd e[WeUQaOi]iQg behaYiRU.b
b
ChiOdUeQ ZiWh SRRUeU aWWeQWiRQaO cRQWURO Pa\ be PRUe OikeO\ WR cRQVXPe gUeaWeU aPRXQWV Rf digiWaO Pedia, iQdicaWiQgb
a bidiUecWiRQaO UeOaWiRQVhiS beWZeeQ VcUeeQ WiPe aQd WhiV VSecific EF VkiOO (AceYedR-PROakRYich eW aO., 2006; GeQWiOeb
eW aO., 2012). HRZeYeU, fXUWheU UeVeaUch iV Qeeded WR deWeUPiQe Zh\ becaXVe a QXPbeU Rf chiOd- aQd cRQWe[W-VSecificb
facWRUV cRXOd e[SOaiQ WhiV effecW. FRU e[aPSOe, iW cRXOd be WhaW chiOdUeQ Veek WhiV kiQd Rf acWiYiW\ WhePVeOYeV, RU WhaWb
SaUeQWV RSW fRU digiWaO Pedia aV a Za\ WR PaQage difficXOW behaYiRUV. IW cRXOd aOVR be WhaW high aPRXQWV Rf digiWaOb
Pedia cRQVXPSWiRQ iV a SUR[\ fRU high SaUeQWaO Pedia cRQVXPSWiRQ aQd iQWeUfeUeQce Rf digiWaO Pedia iQ Whe hRPeb
aQd faPiO\ UeOaWiRQVhiSV.b
b
EYideQce fRU a UeOaWiRQVhiS beWZeeQ VcUeeQ WiPe aQd cRUe EF VkiOOV (i.e., ZRUkiQg PePRU\, iQhibiWRU\ cRQWURO, aQdb
cRgQiWiYe fOe[ibiOiW\) iV Pi[edæVRPe VWXdieV haYe UeSRUWed OiQeaU UeOaWiRQVhiSV beWZeeQ cRUe EF VkiOOV aQd highb
aPRXQWV Rf digiWaO Pedia XVe, ZhiOe RWheUV haYe fRXQd QR UeOaWiRQVhiS (JXVieQė eW aO., 2020; MXQ]eU eW aO., 2018;b
NaWhaQVRQ eW aO., 2014; ZiPPeUPaQ & ChUiVWakiV, 2005). FRU e[aPSOe, RQe VWXd\ fRXQd a OiQk beWZeeQ Whe aPRXQW Rfb
TV e[SRVXUe befRUe age 3, aQd SRRUeU ZRUkiQg PePRU\ aW age 6 (ZiPPeUPaQ & ChUiVWakiV, 2005). AQRWheU VWXd\b
fRXQd iQcUeaVed VcUeeQ WiPe aW 4 PRQWhV ZaV UeOaWed WR SRRUeU iQhibiWRU\ cRQWURO aW 14 PRQWhV, bXW QRW ZRUkiQgb
PePRU\ RU cRgQiWiYe fOe[ibiOiW\ (McHaUg eW aO., 2020).bb
b
HRZeYeU, aQ RXWVWaQdiQg TXeVWiRQ iV ZhaW cRQVWiWXWeV a ​high​ aPRXQW Rf VcUeeQ WiPe? FRU e[aPSOe, iQ RQe VWXd\,b
eYeU\ hRXU Rf WeOeYiViRQ YieZed SeU da\ aW age 1 aQd 3 ZaV aVVRciaWed ZiWh higheU RddV Rf aWWeQWiRQaO SURbOePV aWb
age 7 (ChUiVWakiV eW aO., 2004). HRZeYeU, a diffeUeQW gURXS Rf UeVeaUcheUV aQaO\]ed Whe VaPe daWaVeW XViQg diffeUeQWb
cUiWeUia aQd fRXQd WhaW RQO\ chiOdUeQ ZhR ZaWched YeU\ high aPRXQWV Rf WeOeYiViRQ (PRUe WhaQ VeYeQ hRXUV daiO\, 10%b
Rf Whe VaPSOe) ZeUe PRUe OikeO\ WR VhRZ aWWeQWiRQaO SURbOePV aW age 7 (FRVWeU & WaWkiQV, 2010). TheVe UeVeaUcheUVb

b

 
b
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aOVR fRXQd WhaW ZheQ SRYeUW\ VWaWXV aQd PaWeUQaO efficac\ ZeUe iQcOXded iQ Whe aQaO\ViV, WheUe ZaV QR VWaWiVWicaOO\b
VigQificaQW OiQk beWZeeQ ZaWchiQg WeOeYiViRQ befRUe age 3 aQd aWWeQWiRQaO SURbOePV aW age 7.bb
b
SiPiOaUO\, aQRWheU VWXd\ WhaW iQYeVWigaWed digiWaO Pedia XVe iQ 4-\eaU-ROdV fRXQd Whe UeOaWiRQVhiS beWZeeQ VcUeeQb
WiPe aQd EF VkiOO deYeORSPeQW ZaV RQO\ VigQificaQW aW higheU aPRXQWV Rf VcUeeQ WiPe: "High-dRVe aSS XVeUV" (i.e., 30b
PiQXWeV RU PRUe SeU da\) had VigQificaQWO\ ORZeU iQhibiWRU\ cRQWURO VcRUeV 12 PRQWhV OaWeU cRPSaUed WR "ORZ-dRVeb
aSS XVeUV" (i.e., RQe WR 29 PiQXWeV SeU da\) (McNeiOO eW aO., 2019). ReVeaUch WhaW iQYeVWigaWeV ZheWheU WheUe aUeb
WhUeVhROd effecWV abRYe Zhich a deOeWeUiRXV UeOaWiRQVhiS beWZeeQ VcUeeQ WiPe aQd cRUe EF VkiOOV e[iVWV iQ YeU\ \RXQgb
chiOdUeQ iV gUeaWO\ Qeeded.b
b
b
Age Rf RQVeWb
b
TRda\, iQfaQWV aV \RXQg aV 4 PRQWhV aUe iQWeUacWiQg ZiWh digiWaO Pedia, ZheUeaV 50 \eaUV agR UegXOaU WeOeYiViRQb
YieZiQg didQ'W RccXU XQWiO age 4 (ChaVViakRV eW aO., 2016). MRVW SeRSOe haYe ZaWched iQ ZRQdeU aV a chiOd WRR \RXQgb
WR hROd a bRRk defWO\ VZiSeV acURVV a WRXchVcUeeQ, RU ViWV ViOeQWO\ aW a UeVWaXUaQW, eQgURVVed iQ Whe VhRZ SOa\iQg RQb
WheiU SaUeQWV' iPad. ReceQWO\ UeVeaUcheUV haYe begXQ WR iQYeVWigaWe ZheWheU Whe age aW Zhich iQfaQWV begiQ beiQgb
e[SRVed diUecWO\ WR digiWaO Pedia (iQcOXdiQg backgURXQd WeOeYiViRQ) haV aQ iPSacW RQ bUaiQ deYeORSPeQW. CXUUeQWO\b
RQO\ a feZ cRUUeOaWiRQaO VWXdieV e[iVW, aOWhRXgh WheiU fiQdiQgV aUe ViPiOaU: ChiOdUeQ ZhRVe e[SRVXUe WR digiWaO Pediab
RccXUUed eaUOieU iQ Oife ZeUe PRUe OikeO\ WR VhRZ SRRUeU EF VkiOOV dXUiQg Whe SUeVchRRO \eaUV (CheQg eW aO., 2010;b
MadigaQ eW aO., 2020; NaWhaQVRQ eW aO., 2014; SXSaQiWa\aQRQ eW aO., 2020). MRUe UeVeaUch iV Qeeded WR diVeQWaQgOeb
Zh\ Whe UeOaWiRQVhiS beWZeeQ eaUO\ VcUeeQ e[SRVXUe aQd SRRUeU EF deYeORSPeQW e[iVWV.bb
b
b
UViQg digiWal media aV a cRSiQg VWUaWeg\bb
b
SeOf-UegXOaWiRQ UefeUV WR a chiOd'V iQcUeaViQg VkiOO iQ PaQagiQg hiV RU heU ePRWiRQV, behaYiRUV, aQd aWWeQWiRQ iQ RUdeU WRb
achieYe gRaOV. ThiV iQcOXdeV QRW RQO\ iQWeQWiRQaO PRdificaWiRQ (Oike deeS bUeaWhiQg ZheQ feeOiQg aQ[iRXV), bXW aOVRb
XQiQWeQWiRQaO, iQYROXQWaU\ SURceVVeV, Oike VhiYeUiQg WR iQcUeaVe bRd\ WePSeUaWXUe. IQ iQfaQc\, PRVW VeOf-UegXOaWiRQb
RccXUV aXWRPaWicaOO\. AV chiOdUeQ age, VeOf-UegXOaWiRQ becRPeV iQcUeaViQgO\ iQWeQWiRQaO. WheQ iW iV iQWeQWiRQaO,b
VeOf-UegXOaWiRQ dUaZV RQ EF VkiOOV, eVSeciaOO\ iQ ViWXaWiRQV ZheQ iQdiYidXaOV SXUSRVefXOO\ cRQWURO WheiU behaYiRU,b
ePRWiRQaO UeacWiRQV, RU VRciaO iQWeUacWiRQV WR achieYe a gRaO (HRfPaQQ eW aO., 2012)b
b
IQfaQWV aQd WRddOeUV ZiWh VeOf-UegXOaWiRQ difficXOWieV (i.e., SURbOePV ZiWh VeOf-VRRWhiQg, VOeeS, ePRWiRQaO UegXOaWiRQ,b
aQd aWWeQWiRQ) aUe PRUe OikeO\ WR YieZ PRUe Pedia aW age 2 ​(MXQ]eU eW aO., 2018; RaPaQ eW aO., 2017)​, aQd aUe PRUeb
OikeO\ WR be giYeQ Pedia WR caOP dRZQ ​(RadeVk\ eW aO., 2016)​. IW iV XQcOeaU Zh\ WhiV iV Whe caVe. ReVeaUcheUV aUeb
iQYeVWigaWiQg ZheWheU WheUe iV a bidiUecWiRQaO OiQk beWZeeQ VeOf-UegXOaWiRQ aQd chiOdUeQ'V Pedia XVe: PaUeQWV Pa\ WU\b
WR VRRWhe RU PaQage PRUe difficXOW chiOdUeQ ZiWh VcUeeQ WiPe, Zhich iQ WXUQ e[aceUbaWeV UegXOaWRU\ difficXOWieV aV ab
UeVXOW Rf UedXced SaUeQW-chiOd iQWeUacWiRQV aQd SRWeQWiaO e[SRVXUe WR iQaSSURSUiaWe cRQWeQW (COiff eW aO., 2018;b
McDaQieO & RadeVk\, 2018; RadeVk\ & ChUiVWakiV, 2016). CXUUeQWO\, WhiV iV aQ iPSRUWaQW aUea fRU fXWXUe UeVeaUch.b
b
b
SedeQWaU\ behaYiRU, VcUeeQ Wime, aQd e[ecXWiYe fXQcWiRQb
b
Ph\VicaO acWiYiW\ iV eVVeQWiaO fRU heaOWh\ bUaiQ fXQcWiRQ aQd haV bRWh VhRUW- aQd ORQg-WeUP beQefiWV fRU cRgQiWiYeb
SeUfRUPaQce (EWQieU & ChaQg, 2009; LRSUiQ]i eW aO., 2013). MaQ\ VWXdieV haYe OiQked high aPRXQWV Rf VcUeeQ WiPe WRb
iQcUeaVed VedeQWaU\ behaYiRU iQ \RXQg chiOdUeQ (B\XQ eW aO., 2011; CaUVRQ eW aO., 2015). VideR gaPeV WhaW geW SOa\eUVb
PRYiQg, kQRZQ aV e[eUgaPeV, PighW be RQe Za\ WR UedXce VedeQWaU\ behaYiRU (O'LeaU\ eW aO., 2011; SWaiaQR &b
CaOYeUW, 2011). EYeQ VhRUW bRXWV Rf Sh\VicaO acWiYiW\ caQ iQcUeaVe Sh\ViRORgicaO aURXVaO UeVXOWiQg iQ SRViWiYeb
VhRUW-WeUP effecWV RQ EF VkiOO SeUfRUPaQce. FRU e[aPSOe, iQ RQe VWXd\ 6- WR 10-\eaU-ROdV ZhR SOa\ed a Sh\VicaOO\b
acWiYe YideR gaPe RXWSeUfRUPed chiOdUeQ ZhR eQgaged iQ a cRgQiWiYeO\ eQgagiQg bXW VedeQWaU\ YideR gaPe RQ a WeVWb
Rf EF VkiOOV (BeVW, 2012). HRZeYeU, deVSiWe VXch beQefiWV, PaQ\ UeVeaUcheUV agUee WhaW e[eUgaPeV VhRXOd be XVed aV ab
fXQ addiWiRQ WR aOWeUQaWiYe fRUPV Rf Sh\VicaO acWiYiW\, UaWheU WhaQ aV a VXbVWiWXWe.b
b
b

b

 
b
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SleeS, VcUeeQ Wime, aQd e[ecXWiYe fXQcWiRQb
b
The aPRXQW Rf VOeeS iQfaQWV aQd \RXQg chiOdUeQ geW iV diUecWO\ UeOaWed WR bUaiQ deYeORSPeQW aQd OeaUQiQg. DXUiQgb
VOeeS, iPSRUWaQW SURceVVeV, VXch aV PePRU\ cRQVROidaWiRQ aQd V\QaSWic SUXQiQg, Wake SOace (AVWiOO eW aO., 2012).b
ScUeeQ WiPe Pa\ diVUXSW VOeeS (Magee eW aO., 2014), Zhich iQ WXUQ diVUXSWV Whe deYeORSPeQW Rf EF VkiOOV. ChiOdUeQ ZhRb
Oack adeTXaWe VOeeS Pa\ be OeVV abOe WR eQgage acWiYeO\ ZiWh digiWaO Pedia (cRPSaUed WR chiOdUeQ ZhR haYe adeTXaWeb
VOeeS) aQd iQVWead cRQVXPe digiWaO Pedia SaVViYeO\, UedXciQg RSSRUWXQiWieV fRU eQgagiQg iQ OeaUQiQg. FRU e[aPSOe,b
UeVeaUcheUV RbVeUYed a QegaWiYe UeOaWiRQ beWZeeQ SUeVchRROeUV' WabOeW WiPe aQd hRW EF VkiOOV (NaWhaQVRQ & Be\eQV,b
2018). HRZeYeU, WhiV UeOaWiRQVhiS RQO\ e[iVWed fRU SUeVchRROeUV ZhR VOeSW fRU OeVV WhaQ abRXW 10.5 hRXUV each QighWb
(aSSUR[iPaWeO\ 40% Rf chiOdUeQ iQ Whe VWXd\). B\ cRQWUaVW, fRU chiOdUeQ ZhR VOeSW fRU PRUe WhaQ abRXW 10.5 hRXUVb
each QighW, haQdheOd gaPe SOa\iQg ZaV SRViWiYeO\ UeOaWed WR hRW EF VkiOOV.b
b
b
b

IPSOLFDWLRQV DQG FXWXUH RHVHDUFKb
b
b
IPSRUWaQW UeVeaUch aQd SURgUaPPaWic ZRUk iV VWiOO Qeeded WR bXiOd a URbXVW bRd\ Rf kQRZOedge abRXW Whe UROe Rfb
digiWaO Pedia iQ \RXQg chiOdUeQ'V EF VkiOO deYeORSPeQW. BaVed RQ RXU OiWeUaWXUe UeYieZ, Ze ideQWified a QXPbeU Rfb
TXeVWiRQV aQd aVVXPSWiRQV WhaW UeVeaUcheUV haYe QRW \eW addUeVVed RU aQVZeUed. TheVe TXeVWiRQV VXggeVW caXWiRQVb
fRU hRZ UeVeaUch iV iQWeUSUeWed, aQd SRiQW WR fXWXUe diUecWiRQV fRU chiOdUeQ'V digiWaO Pedia UeVeaUch.bb
b
BefRUe WXUQiQg WR gaSV iQ Whe OiWeUaWXUe, Ze ZiVh WR highOighW Whe fROORZiQg: The VheeU YROXPe Rf digiWaO Pediab
e[SeUieQceV aYaiOabOe WR \RXQg chiOdUeQ aQd faPiOieV, aQd Whe PXOWiWXde Rf YaUiabOeV WhaW deWeUPiQe heaOWh\ bUaiQb
deYeORSPeQW Pake iW iPSOaXVibOe fRU UeVeaUcheUV WR caUU\ RXW VcieQWific VWXdieV WhaW eYaOXaWe Whe iPSacW Rf eYeU\b
digiWaO Pedia VceQaUiR RQ EF VkiOO deYeORSPeQW. RaWheU WhaQ geWWiQg ORVW iQ Whe deWaiOV Rf each XQiTXe digiWaO Pediab
e[SeUieQce, Ze VXggeVW digiWaO Pedia UeVeaUch VhRXOd fRcXV RQ Whe Za\V faPiOieV caQ XVe WheiU e[SeUieQceV ZiWhb
Pedia aQd WechQRORg\ aV "eYeU\da\" PRPeQWV WhaW caQ be XVed WR VWUeQgWheQ SaUeQW-chiOd UeOaWiRQVhiSV aV ZeOO aVb
chiOdUeQ'V deYeORSPeQW Rf eVVeQWiaO Oife VkiOOV.bb
b
We ideQWified Whe fROORZiQg gaSV iQ Whe OiWeUaWXUe, RUgaQi]ed b\ PajRU SUiRUiWieV aQd TXeVWiRQV fRU Whe fieOd:b
b
RHVHDUFKb
b

Ɣ WhaW SRSXOaWiRQV aUe PRVW aW UiVk/beQefiW PRVW fURP digiWaO Pedia?bb
b

Ɣ WhaW iV Whe "WhUeVhROd" fRU WRR PXch Pedia XVe, aQd ZhaW aUe Whe ke\ facWRUV WhaW VeUYe aV SURWecWiYeb
facWRUV WR PiWigaWe QegaWiYe effecWV? WhaW aUe Whe ORQg-WeUP effecWV Rf e[SRVXUe WR digiWaO Pedia?b
b

Ɣ WhaW fUeTXeQc\ Rf adV iQ aSSV, YRXTXbe YideRV, aQd RWheU SOaWfRUPV iQWeUfeUeV ZiWh chiOd cRPSUeheQViRQ RUb
OeaUQiQg?b
b

Ɣ HRZ dR chiOdUeQ XQdeUVWaQd aQd UeacW WR PRbiOe adYeUWiViQg, SeUVXaViYe deVigQ, RU RWheU deVigQ feaWXUeVb
WhaW iQWeUacW ZiWh aVSecWV Rf EF VXch aV iPSXOVe iQhibiWiRQ? Wh\ dR chiOdUeQ ZiWh SRRUeU aWWeQWiRQaO fRcXVb
XVe PRUe digiWaO Pedia?bb
b

Ɣ LRQgiWXdiQaO aVVRciaWiRQV beWZeeQ WechQRfeUeQce aQd chiOd EF VkiOO: IV WheUe a UeOaWiRQVhiS, aQd iV iWb
VWURQgeU/ZeakeU iQ chiOdUeQ/SaUeQWV ZhR haYe Zeak EF VkiOOV? IV iW PRdeUaWed b\ RYeUaOO SaUeQWiQgb
VeQViWiYiW\, aXWRQRP\ VXSSRUW, RU fUeTXeQc\ Rf RWheU EF-bXiOdiQg acWiYiWieV?b
b

Ɣ DR chiOdUeQ RUieQW diffeUeQWO\ WR diffeUeQW W\SeV Rf iQWeUacWiYe deVigQV? ThaW iV, iV WheUe eYideQce WhaWb
chiOdUeQ aUe PRUe PiQdV-RQ ZiWh ceUWaiQ W\SeV Rf deVigQ/cRQWeQW, aQd PRUe SaVViYe ZiWh RWheUV (e.g.,b
fUicWiRQOeVV feedV, PRUe VXbWOe QXdgeV)?b
b

b

 
b
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Ɣ GeQeUaO Qeed fRU PRUe UeVeaUch RQ PRdeUQ Pedia (YRXTXbe, SVOD) aQd cRQWe[WV (bedWiPe, RWheU daiO\b

URXWiQeV iQ Zhich EF VkiOOV/VeOf-UegXOaWiRQ aUe SUacWiced)b
b

Ɣ E[SeUiPeQWaO/iQWeUYeQWiRQaO ZRUk WhaW dReVQ'W UeO\ RQ behaYiRU chaQge fURP e[haXVWed SaUeQWVæPaQ\ Rfb
ZhRP aOVR haYe EF deficiWV (e.g., Wi-Fi VeWWiQgV RU VPaUW TV VeWWiQgV WhaW eOeYaWe SRViWiYe cRQWeQW, deVigQVb
WhaW eQcRXUage JME/SaUeQW iQYROYePeQW, aQd deVigQV WhaW eQcRXUage WUaQVfeU WR 3D Oife aQd QXdge chiOdUeQb
Rff).b
b

b
PROLF\b

Ɣ WhaW cRQWeQW VhRXOd Ze be eQcRXUagiQg chiOdUeQ WR XVe, aQd aW ZhaW ageV?bb
b

Ɣ GiYeQ Whe VPaOO effecW Vi]eV UeSRUWed iQ Whe OiWeUaWXUe, hRZ cRQceUQed VhRXOd SaUeQWV, SUacWiWiRQeUV, aQdb
SROic\PakeUV be, aQd hRZ VhRXOd digiWaO Pedia XVe be SUiRUiWi]ed UeOaWiYe WR RWheU chiOd deYeORSPeQWb
cRQceUQV?b
b

Ɣ UQdeU ZhaW cRQdiWiRQV dReV digiWaO Pedia Pake a SRViWiYe diffeUeQce? HRZ dR Ze VXSSRUW V\VWePV WhaWb
Pa[iPi]e Whe beQeficiaO effecWV Rf digiWaO Pedia aQd PiQiPi]e Whe QegaWiYe effecWV?b
b

Ɣ HRZ caQ VWakehROdeUV iQ chiOdUeQ'V OiYeV iQcUeaVe Whe e[WeQW WR Zhich VkiOOV OeaUQed iQ Whe cRQWe[W Rf digiWaOb
Pedia ZiOO WUaQVfeU WR QRQdigiWaO cRQWe[WV?b
b

Ɣ HRZ caQ faPiOieV fURP aOO VRciRecRQRPic (SES) backgURXQdV Pake Whe PRVW RXW Rf jRiQW Pedia e[SeUieQceV?b
FRU e[aPSOe, faPiOieV fURP high SES backgURXQdV Pa\ haYe PRUe WiPe RU UeVRXUceV WR cXUaWe jRiQW Pediab
e[SeUieQceV ZiWh chiOdUeQ WhaQ ORZ SES faPiOieV. HRZeYeU, chiOdUeQ fURP ORZ SES backgURXQdV, RU ZiWhb
OeVV-edXcaWed PRWheUV WeQd WR ZaWch PRUe WeOeYiViRQ WhaQ chiOdUeQ fURP higheU SES backgURXQdV, aQdb
SUeVXPabO\ ZRXOd beQefiW PRVW fURP jRiQW Pedia e[SeUieQceV.b
b

Ɣ WhaW VRUW Rf e[SecWaWiRQV VhRXOd SaUeQWV haYe aURXQd Whe UROe Rf edXcaWiRQaO cRQWeQW iQ WeachiQg EF VkiOOV?b
DR WhRVe EF VkiOOV geQeUaOi]e WR eYeU\da\ behaYiRUV?b
b

Ɣ WhaW aUe Whe beVW VWUaWegieV iQ heOSiQg SaUeQWV aQd chiOdUeQ XVe Pedia WR cRSe ZiWh VWUeVV?b
b

Ɣ CaQ chiOdUeQ'V (RU SaUeQWV') EF abiOiWieV be iQfeUUed fURP WheiU aSS/gaPeSOa\, aQd hRZ caQ WhiV daWa beb
SURWecWed aQd QRW e[SORiWed?b
b
b

The fiQdiQgV UeYieZed heUe haYe SUacWicaO iPSOicaWiRQV fRU PXOWiSOe VWakehROdeUV, iQcOXdiQg SURgUaP deYeORSeUV,b
VeUYice SURYideUV, UeVeaUcheUV, eYaOXaWRUV, edXcaWRUV, SUacWiWiRQeUV, aQd SROic\PakeUV. IQ addiWiRQ, Whe\ aOORZ eachb
VWakehROdeU WR cRQVideU WheiU RZQ UROe iQ cRPPXQicaWiQg Whe UROe Rf digiWaO Pedia iQ \RXQg chiOdUeQ'V EF VkiOOb
deYeORSPeQW ZiWh PRUe accXUac\ aQd WUaQVSaUeQc\.bb
b
b

b
b b

b

 
b
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