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ABSTRACT 
 
TechQRORg\ iQ edXcaWiRQ cRQWiQXeV WR chaQge aQd eYROYe. MRUe aQd PRUe cOaVVURRPV aUe 

iQWegUaWiQg a YaUieW\ Rf WechQRORg\ iQWR eYeU\da\ OeVVRQV bXW iV iW beQeficiaO WR VWXdeQW RXWcRPeV? 

ThiV VWXd\ ORRNV aW aVVigQiQg RQOiQe hRPeZRUN YeUVXV WUadiWiRQaO SaSeU-aQd-SeQciO hRPeZRUN. 

TR deWeUPiQe Whe effecWV, a cRQWURO gURXS (Q = 40) ZaV aVVigQed WUadiWiRQaO hRPeZRUN ZhiOe aQ 

e[SeUiPeQWaO gURXS (Q = 29) ZaV giYeQ RQOiQe hRPeZRUN WhURXghRXW a high VchRRO AOgebUa I 

cRXUVe. UViQg WheiU eighWh gUade EQd-Rf-CRXUVe e[aP WR deWeUPiQe SUiRU NQRZOedge, Whe PeaQ 

diffeUeQceV Rf each gURXS¶V VePeVWeU e[aP aQd fiQaO e[aPV ZeUe aQaO\]ed. A PRdeO WR SUedicW a 

VWXdeQW¶V fiQaO e[aP VcRUe ZaV aOVR deWeUPiQed XViQg hRPeZRUN W\Se, geQdeU, eighWh gUade EOC 

VcRUe, aQd VePeVWeU e[aP VcRUe. ReVXOWV VhRZed RQOiQe hRPeZRUN WR be jXVW aV effecWiYe if QRW 

PRUe beQeficiaO WhaQ WUadiWiRQaO hRPeZRUN. DXe WR a QXPbeU Rf OiPiWaWiRQV, fXUWheU UeVeaUch 

ZRXOd be Qeeded WR geQeUaOi]e Whe UeVXOWV WR a bURadeU SRSXOaWiRQ.   
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AcNQRZOedJePeQWV 
 
ThaQN \RX WR P\ SaUeQWV aQd gUaQdPa fRU beiQg VR VXSSRUWiYe aQd XQdeUVWaQdiQg WhURXghRXW WhiV 

SURceVV; P\ cRZRUNeUV fRU beiQg XS fRU a VWRUe YiViW aQd geWWiQg Pe WhURXgh VRPe URXgh da\V; 

aQd P\ dRg, BUeZeU, ZhR caPe iQWR P\ Oife iQ Whe PiddOe Rf aOO WhiV, had WR VhaUe P\ aWWeQWiRQ, 

aQd UePiQded Pe ZhaW¶V iPSRUWaQW eYeU\ da\.  
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ChaSWeU I: IQWURdXcWiRQ 
 

The SXUSRVe Rf WhiV chaSWeU iV WR SUeVeQW Whe PRWiYaWiRQ aQd SXUSRVe Rf Whe VWXd\, Whe 

bacNgURXQd RQ Whe WRSic, aV ZeOO aV Whe deWaiOV RQ ZhaW ZiOO be dRQe WR aQVZeU Whe UeVeaUch 

TXeVWiRQV, QaPeO\ if RQOiQe hRPeZRUN aVVigQPeQWV ZiWh iQVWaQW feedbacN iPSURYe YaUiRXV WeVW 

VcRUeV iQ AOgebUa I VWXdeQWV.  

MRWiYaWiRQ: 

AQdeUVRQ & JiaQg (2018) UeSRUW WhaW WechQRORg\ iV haYiQg a SURfRXQd effecW RQ Whe 

eYeU\da\ Oife Rf WeeQageUV.  AV a UeVXOW Rf WheiU VWXd\, aSSUR[iPaWeO\ 95% Rf 13-17 \eaU ROdV 

haYe a VPaUWShRQe RU acceVV WR RQe. The VaPe VWXd\ fRXQd WhaW QeaUO\ 45% Rf WheVe WeeQV aUe RQ 

Whe iQWeUQeW aOPRVW cRQVWaQWO\, ZiWh dRXbOe WhaW aPRXQW RQ iW aW OeaVW VeYeUaO WiPeV a da\. AV a 

UeVXOW, PaQ\ VchRROV haYe iQWegUaWed WechQRORg\ iQWR Whe cOaVVURRP. ThiV WechQRORg\ iQcOXdeV 

SURjecWRUV, VPaUW bRaUdV, cRPSXWeUV, aQd WabOeWV, aOO iQWegUaWed aW YaUiRXV OeYeOV fURP cOaVVURRP 

WR cOaVVURRP aQd WeacheU WR WeacheU.  

TechQRORg\ haV aOVR chaQged Whe Za\ hRPeZRUN caQ be aVVigQed. PUiRU WR WabOeWV aQd 

cRPSXWeUV, VWXdeQWV cRPSOeWed hRPeZRUN ZiWh SaSeU-aQd-SeQciO, eiWheU fURP a ZRUNVheeW RU RXW 

Rf a We[WbRRN. VaUiRXV ZebViWeV aQd aSSOicaWiRQV QRZ aOORZ VWXdeQWV WR cRPSOeWe hRPeZRUN 

RQOiQe. SRPe YaOXabOe adYaQWageV Rf VWXdeQWV XViQg RQOiQe hRPeZRUN iQcOXde iQVWaQW feedbacN 

aQd aXWRPaWic gUadiQg (MeQdiciQR, Ra]]aT, & HeffeUQaQ, 2009). The XVe Rf WechQRORg\, 

VSecificaOO\ ZiWh aVVigQiQg hRPeZRUN aQd XWiOi]iQg iQVWaQW feedbacN aQd aXWRPaWic gUadiQg 

PRWiYaWeV Whe SUiPaU\ UeVeaUch TXeVWiRQ fRU WhiV VWXd\: ZiOO  aVVigQiQg daiO\ hRPeZRUN 

SUedRPiQaQWO\ XViQg RQOiQe UeVRXUceV WR AOgebUa I VWXdeQWV iPSURYe VePeVWeU e[aP, fiQaO e[aP, 

aQd eQd-Rf-cRXUVe WeVW VcRUeV? 
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BacNgURXQd: 

IQ WRda\¶V cOaVVURRP, WechQRORg\ iV chaQgiQg Whe Za\ WeacheUV Weach. WiWh Whe QXPbeU Rf 

RQOiQe UeVRXUceV cRQWiQXiQg WR cOiPb aQd iPSURYe, WeacheUV aUe fiQdiQg a YaUieW\ Rf Za\V WR 

iQWegUaWe WheVe UeVRXUceV. 63% Rf K-12 WeacheUV XWiOi]e VRPe VRUW Rf WechQRORg\ daiO\ iQ WheiU 

cOaVVURRPV (The PajRUiW\ Rf K-12 WeacheUV, Q.d.). AQRWheU VXUYe\ cRQdXcWed b\ MidAPeUica 

Na]aUeQe UQiYeUViW\ fRcXVed RQ Whe high VchRRO cOaVVURRP. 82% Rf Whe WeacheUV VXUYe\ed fRXQd 

Whe WechQRORg\ Whe\ haYe acceVV WR eQhaQce bRWh OeaUQiQg aQd WeachiQg, ZiWh Whe PajRUiW\ aOVR 

VWaWiQg iW PaNeV VWXdeQWV PRUe SURdXcWiYe aQd iQWeOOecWXaOO\ VWiPXOaWed. WiWh RYeU 60% Rf Whe 

VchRROV SURYidiQg Whe QeceVVaU\ WechQRORg\ WR VWXdeQWV, Whe\ aOVR fRXQd WhaW jXVW 42% Rf 

aVVigQPeQWV aUe dRQe b\ haQd (Tech iQ Whe cOaVVURRP, Q.d.).  

SchRROV haYe begXQ WR iPSOePeQW RQe-WR-RQe iQiWiaWiYeV, defiQed aV eYeU\ VWXdeQW iQ a 

VchRRO UeceiYiQg a Wech deYice (OQe-WR-RQe, 2013). ThiV Wech deYice cRXOd be a OaSWRS RU WabOeW 

fRU e[aPSOe. EdTech UeSRUWV PRUe WhaQ 50% Rf WeacheUV haYe a RQe-WR-RQe UaWiR iQ WheiU 

cOaVVURRPV aV Rf 2017 (MRUe WhaQ, 2017). The decUeaViQg cRVW Rf WechQRORg\ aQd iQcUeaViQg XVe 

Rf cRPSXWeUi]ed aVVeVVPeQWV haYe cRQWUibXWed WR Whe gURZiQg QXPbeU Rf VchRROV iPSOePeQWiQg 

WhiV RQe-WR-RQe UaWiR iQWR Whe cOaVVURRP. A cRPSiOaWiRQ Rf QXPeURXV VWXdieV fRXQd beQefiWV WR a 

RQe-WR-RQe iQiWiaWiYe, iQcOXdiQg iPSURYed WeVW VcRUeV (ZheQg, 2016).  

The cRVW Rf We[WbRRNV iV aQRWheU UeaVRQ VchRROV haYe cRQVideUed RWheU UeVRXUceV. A VeaUch 

WhURXgh Whe HRXghWRQ MiffOiQ HaUcRXUW ZebViWe, RQe Rf Whe feZ PaiQ We[WbRRN cRPSaQieV, 

UeYeaOed Whe VWaggeUiQg SUiceV Rf We[WbRRNV. AQ AOgebUa I haUd cRS\ We[WbRRN cRVWV a PiQiPXP 

Rf $129 SeU bRRN. The digiWaO YeUViRQ Rf WhiV We[WbRRN, Zhich iV iQ Whe fRUP Rf aQ iPad aSS, cRVWV 

aOPRVW $55 fRU RQe 6-\eaU OiceQVe (EdXcaWiRQ aQd LeaUQiQg, Q.d.). The aSS, XVed b\ VWXdeQWV iQ 
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WhiV VWXd\, VaYed Whe VPaOO VchRRO diVWUicW aOPRVW $74 SeU VWXdeQW/bRRN, Zhich aPRXQWV WR RYeU 

$3000 iQ aOO ZheQ iW ZaV RUigiQaOO\ SXUchaVed jXVW fRU RQe VeW Rf We[WbRRNV. ThiV ZaV aW Whe 

begiQQiQg Rf WU\iQg WR geW PRVW We[WbRRNV RQ VWXdeQW iPadV jXVW RQe \eaU afWeU VWaUWiQg a 

RQe-WR-RQe iQiWiaWiYe WR XWiOi]e Whe WabOeWV aV PXch aV SRVVibOe. HRZeYeU, WhiV ZaV a VhRUW WeUP 

VaYiQgV aV Whe OiceQVeV haYe ViQce e[SiUed.  

WiWh Whe SXVh WRZaUdV iQWegUaWiQg WechQRORg\, cRXQWOeVV fUee OeaUQiQg UeVRXUceV haYe 

ePeUged aQd Whe OiVW ZiOO YeU\ OiNeO\ cRQWiQXe WR gURZ. FRU e[aPSOe, eOePeQWaU\ VWXdeQWV caQ 

SOa\ gaPeV OiNe ​SSODVK MDWK ​ WhaW caQ be dRZQORaded RQ ShRQeV RU WabOeWV WR heOS Weach baVic 

PaWh facWV. DiffeUeQW gaPeV aQd cRPSXWeU SURgUaPV aOORZ jXQiRU high VWXdeQWV WR OeaUQ hRZ WR 

W\Se, ​T\SHV\ ​fRU e[aPSOe. KhaQ AcadeP\, a QRQ-SURfiW VWaUWed iQ 2008, iV aYaiOabOe RQOiQe aQd 

WhURXgh aQ aSS fRU gUadeV K-12. KhaQ AcadeP\ haV YideRV aQd aVVeVVPeQWV fRU PRVW WRSicV iQ a 

YaUieW\ Rf cOaVVeV. AOO Rf WheiU UeVRXUceV aUe fUee aQd aYaiOabOe WR bRWh VWXdeQWV aQd WeacheUV iQ 

aOPRVW eYeU\ cRXQWU\. OYeU 18 PiOOiRQ OeaUQeUV aQd 200,000 edXcaWRUV aURXQd Whe ZRUOd XVe 

KhaQ AcadeP\ PRQWhO\ (KhaQ AcadeP\, 2019).  

TechQRORg\ begaQ WR iQfOXeQce edXcaWiRQ iQ Whe 2000V, aOWhRXgh WheUe ZaV a VWURQg 

iQcUeaVe iQ iQYeVWPeQW iQ Whe 1990V. TechQRORg\ haV Pade VWXdeQWV PRUe eQgaged aQd aOORZV 

OeaUQiQg WR be iQdiYidXaOi]ed WR a VWXdeQW¶V QeedV (RRdeQ, 2011). The beQefiWV Rf hRPeZRUN RQ 

VWXdeQW achieYePeQW haYe beeQ VWXdied e[WeQViYeO\. SWXdieV RQ RQOiQe hRPeZRUN haYe fRXQd iW WR 

be jXVW aV effecWiYe, if QRW PRUe, cRPSaUed WR WUadiWiRQaO hRPeZRUN (WRRWeQ & EggeUV, 2013). 

IV WhiV SXVh WRZaUd iQWegUaWiQg WechQRORg\ iQ Whe cOaVVURRP acWXaOO\ beQeficiaO WR VWXdeQW 

RXWcRPeV? AV BRVeU (2013) SRiQWV RXW, ³WheUe haV beeQ a gURZiQg cRQceUQ aURXQd WechQRORg\ 

VSeQdiQg ZiWh a chRUXV Rf e[SeUWV aUgXiQg WhaW VchRRO WechQRORg\ iV QRW heOSiQg VWXdeQWV achieYe 
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OeaUQiQg gRaOV iQ Whe PRVW effecWiYe Za\V.´ WiWh aOO Rf Whe fUee RQOiQe UeVRXUceV aYaiOabOe WRda\, 

aUe Whe\ aV effecWiYe aV WUadiWiRQaO We[WbRRNV?  

DeWaiOV Rf Whe SWXd\: 

ThiV UeVeaUch ZiOO be a TXaQWiWaWiYe VWXd\ WhaW fRcXVeV RQ aVVigQiQg daiO\ Zeb-baVed 

hRPeZRUN. AOO VWXdeQWV iQ Whe VWXd\ cRPSOeWed a fXOO \eaU cROOege-SUeS AOgebUa I cRXUVe aW 

MiOOeU CiW\ High SchRRO iQ NRUWhZeVW OhiR. The high VchRRO iV cRPSUiVed Rf 99% ZhiWe 

VWXdeQWV, ZiWh 52% fePaOe aQd 22% cRPiQg fURP ORZ-iQcRPe faPiOieV. MiOOeU CiW\ cRQViVWeQWO\ 

achieYeV ZeOO abRYe VWaWe-aYeUage EOC WeVW VcRUeV iQ aOO VXbjecWV aQd a 100% 4-\eaU gUadXaWiRQ 

UaWe (MiOOeU CiW\, Q.d.).  

 ThiV VWXd\ WRRN SOace RYeU a WZR-\eaU WiPe SeUiRd ZiWh Whe VaPe WeacheU aQd OeVVRQV. 

The cRQWURO gURXS ZaV aVVigQed hRPeZRUN RXW Rf a digiWaO We[WbRRN, cRPSOeWed ZiWh 

SaSeU-aQd-SeQciO aVVigQPeQWV, Zhich ZeUe diVcXVVed Whe fROORZiQg da\. The e[SeUiPeQWaO gURXS 

ZaV aVVigQed SUedRPiQaQWO\ Zeb-baVed hRPeZRUN XViQg KhaQ AcadeP\ aVVeVVPeQWV, Zhich 

SURYide iQVWaQW feedbacN WR Whe VWXdeQW aQd gUadeV VWXdeQW UeVSRQVeV iPPediaWeO\.  

ScRUeV fURP Whe eighWh-gUade eQd-Rf-cRXUVe WeVW, RU EOC, ZiOO be XVed aV a cRYaUiaWe WR 

cRQWURO fRU  SUiRU NQRZOedge. SePeVWeU e[aP, fiQaO e[aP, aQd AOgebUa I EOC VcRUeV fRU each 

VWXdeQW ZiOO be XVed WR deWeUPiQe if WheUe ZaV a chaQge iQ PeaQ VcRUeV beWZeeQ Whe WZR gURXSV. 

GeQdeU aQd achieYePeQW OeYeOV, iQ bRWh \eaUV, ZiOO be aQaO\]ed WR Vee if WheUe ZaV a diffeUeQce iQ 

VcRUeV beWZeeQ VXbgURXSV.  

ThiV VWXd\ caPe abRXW RXW Rf QeceVViW\, aV Whe VWXdeQWV iQ Whe e[SeUiPeQWaO gURXS ZeUe 

QRW giYeQ acceVV WR a We[WbRRN fRU bXdgeWaU\ UeaVRQV. OQ a VPaOO VcaOe, Whe UeVXOWV Rf WhiV VWXd\ 

ZiOO be XVed b\ Whe VchRRO diVWUicW aV eYideQce WR deWeUPiQe if SXUchaViQg a We[WbRRN iQ Whe fXWXUe 
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iV QeceVVaU\. BecaXVe WhiV VchRRO iV iQ a cRQVRUWiXP aQd ZRUNV VR cORVeO\ ZiWh VXUURXQdiQg 

diVWUicWV, WhiV ZiOO haYe aQ effecW RQ WheiU We[WbRRN deciViRQV aV ZeOO. WiWh aQ eYeU-chaQgiQg 

bXdgeW aQd fXQdiQg chaQgiQg fURP \eaU WR \eaU, VchRROV acURVV Whe cRXQWU\ aUe cRQVWaQWO\ 

VeaUchiQg fRU PRUe cRVW-effecWiYe We[WbRRNV fRU QeZ Za\V WR VaYe PRQe\. WiWh SRViWiYe UeVXOWV iQ 

WhiV VWXd\, RQe cRVW-effecWiYe PeaVXUe ZRXOd be WR WU\ WheVe fUee UeVRXUceV aV RSSRVed WR 

SXUchaViQg We[WbRRNV, eiWheU haUd cRS\ RU digiWaO. 

SWaWePeQW Rf Whe PURbOeP:  

The SXUSRVe Rf WhiV VWXd\ iV WR deWeUPiQe ZheWheU aVVigQiQg daiO\ hRPeZRUN 

SUedRPiQaQWO\ XViQg RQOiQe UeVRXUceV WR AOgebUa I VWXdeQWV iPSURYeV VcRUeV RQ VePeVWeU e[aPV, 

fiQaO e[aPV, aQd EOC WeVW UeVXOWV . The UeVeaUch TXeVWiRQV aUe: 

1. WiOO aVVigQiQg RQOiQe hRPeZRUN iPSURYe 

a) VePeVWeU e[aP VcRUeV? 

b) fiQaO e[aP VcRUeV? 

c) EOC WeVW UeVXOWV? 

2. DReV Whe W\Se Rf hRPeZRUN aVVigQed effecW WheVe VcRUeV diffeUeQWO\ baVed RQ 

a) geQdeU? 

b) achieYePeQW OeYeO? 

IW iV h\SRWheVi]ed WhaW WheVe VcRUeV ZiOO be QR diffeUeQW cRPSaUed WR cRPSOeWiQg hRPeZRUN XViQg 

SaSeU-aQd-SeQciO. The h\SRWheViV ZRXOd be WhaW each iQdiYidXaO VXbgURXS haV Whe VaPe PeaQ 

VcRUeV fRU bRWh W\SeV Rf hRPeZRUN. FRU e[aPSOe, Whe PeaQ VcRUeV fRU PaOeV aUe Whe VaPe ZheQ 

cRPSOeWiQg WUadiWiRQaO hRPeZRUN aV iW iV ZheQ cRPSOeWiQg RQOiQe hRPeZRUN, ZheQ SUiRU 

NQRZOedge iV cRQWUROOed fRU.  

12 



The eQWiUe SRSXOaWiRQ Rf VWXdeQWV eQUROOed iQ AOgebUa I RYeU Whe WZR-\eaU WiPe VSaQ ZiOO 

be iQcOXded iQ WhiV VWXd\. TheUe aUe 69 WRWaO SaUWiciSaQWV, high VchRRO fUeVhPeQ, VRShRPRUeV, aQd 

jXQiRUV. ThiV UeSUeVeQWV a YaUieW\ Rf VWXdeQWV, WhRXgh VPaOO iQ QXPbeU, WhaW iQcOXde a YaUieW\ Rf 

VRciR-ecRQRPic bacNgURXQdV, bRWh PaOeV aQd fePaOeV, ORZeU-achieYiQg aQd higheU-achieYiQg 

VWXdeQWV, aQd VWXdeQWV ZhR WRRN PUe-AOgebUa befRUe WaNiQg Whe cOaVV. AOPRVW aOO VWXdeQWV aUe 

caXcaViaQ. AOO VWXdeQWV haYe a VchRRO iPad VXSSOied WR WheP, XVed WR cRPSOeWe WheiU hRPeZRUN, 

ZiWh iQWeUQeW acceVV aW bRWh VchRRO aQd hRPe. The fiUVW \eaU VWXdeQWV cRPSOeWed hRPeZRUN fURP 

a digiWaO We[WbRRN aSS, ZhiOe Whe VecRQd \eaU VWXdeQWV cRPSOeWed hRPeZRUN SUedRPiQaQWO\ RQ 

KhaQ AcadeP\.  

DaWa AQaO\ViV: 

SWXdeQWV ZiOO haYe WaNeQ Whe VaPe VePeVWeU aQd fiQaO e[aP afWeU cRPSOeWiQg Whe VaPe 

OeVVRQV befRUehaQd. LeVVRQV ZeUe WaXghW b\ iQ-cOaVV OecWXUeV iQ a YiUWXaOO\ ideQWicaO PaQQeU. The 

EOC WeVWV aUe QRW Whe VaPe fURP \eaU WR \eaU, bXW aUe cRQVideUed eTXiYaOeQW aQd VcRUed ViPiOaUO\. 

ANCOVAV, ANOVAV, aQd W-WeVWV ZiOO be XVed WR deWeUPiQe if Whe RYeUaOO PeaQV Rf Whe VePeVWeU 

e[aP, fiQaO e[aP, aQd EOC WeVW aUe eTXiYaOeQW. The eighWh gUade EOC WeVW ZiOO be XVed WR gaXge 

SUiRU NQRZOedge. FXUWheU, VcRUeV ZiOO be aQaO\]ed beWZeeQ PaOeV aQd fePaOeV, aV ZeOO aV ORZeU- 

aQd higheU-achieYiQg VWXdeQWV. 

TheRUeWicaO FUaPeZRUN:  

 B.F. SNiQQeU¶V WheRU\ RQ RSeUaQW cRQdiWiRQiQg SURYideV Whe WheRUeWicaO fUaPeZRUN fRU WhiV 

VWXd\. ³The Ne\ WR SNiQQeU¶V WheRU\ iV UeiQfRUcePeQW, RU aQ\WhiQg WhaW VWUeQgWheQV Whe deViUed 

UeVSRQVe. ThiV cRXOd iQcOXde SUaiVe, gRRd gUadeV, a UeZaUd RU eYeQ a feeOiQg Rf accRPSOiVhPeQW´ 

(HXVVXQg, 2016). IQ Whe cOaVVURRP, OeaUQeUV VhRXOd UeceiYe iPPediaWe feedbacN RQ UeVSRQVeV. 
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TheVe UeiQfRUcePeQWV cRQdiWiRQ Whe behaYiRU WR UeRccXU (HXVVXQg, 2016). SWXdeQWV cRPSOeWiQg 

hRPeZRUN RQOiQe QRW RQO\ UeceiYe iPPediaWe feedbacN Rf a cRUUecW RU iQcRUUecW aQVZeU, bXW aOVR 

Whe UeiQfRUcePeQW Rf SRiQWV WRZaUdV WheiU TXaUWeU gUade ZheQ Whe\ VcRUe aW OeaVW a 75%.  

The UigidQeVV Rf a WUadiWiRQaO cOaVVURRP iV iQ cRQWUaVW ZiWh AOfie KRhQ¶V VWXdeQW diUecWed 

OeaUQiQg WheRU\.  IdeaOO\, VWXdeQWV VhRXOd be aOORZed WR OeaUQ aW WheiU RZQ Sace ZiWhRXW aQ 

ePShaViV RQ VWaQdaUdV (HXVVXQg, 2016). KRhQ beOieYeV Whe e[WUiQVic PRWiYaWiRQ, Whe 

UeiQfRUcePeQWV fURP SNiQQeU¶V WheRUieV fRU e[aPSOe, iV QRW effecWiYe RYeU WiPe; RQce Whe UeZaUdV 

VWRS, VR dReV Whe behaYiRU. ThiV PeWhRd decUeaVeV iQWUiQVic PRWiYaWiRQ aQd WeacheV VWXdeQWV WhaW 

OeaUQiQg iV ³VRPeWhiQg WhaW PXVW be gRWWeQ WhURXgh´ (WRROfRON, 2011, S. 275). AOORZiQg VWXdeQWV 

WR PaNe PiVWaNeV, haYiQg PXOWiSOe chaQceV WR dR WheiU hRPeZRUN aVVigQPeQWV, dReV fROORZ WhiV 

WheRU\.  

 ³SNiQQeU, XQOiNe KRhQ, XQdeUVWRRd WhaW SeRSOe OeaUQ beVW iQ a UeVSRQViYe eQYiURQPeQW... 

WheQ UeZaUdV SURYide VWXdeQWV ZiWh iQfRUPaWiRQ abRXW WheiU gURZiQg PaVWeU\ Rf a VXbjecW RU 

ZheQ Whe UeZaUdV VhRZ aSSUeciaWiRQ fRU a jRb ZeOO dRQe, WheQ Whe UeZaUdV bROVWeU cRQfideQce aQd 

PaNe Whe WaVN PRUe iQWeUeVWiQg WR Whe VWXdeQWV, eVSeciaOO\ VWXdeQWV ZhR OacNed Whe abiOiW\ RU 

iQWeUeVW iQ Whe WaVN iQiWiaOO\´ (WRROfRON, 2011, S. 275).  

LiPiWaWiRQV:  

ThURXghRXW Whe VWXd\, iW iV aVVXPed WhaW Whe SaUWiciSaQWV iQYROYed WUied WheiU beVW RQ each 

WeVW WhaW ZaV WaNeQ. The gUeaWeVW OiPiWaWiRQ Rf WhiV VWXd\ ZaV Whe VaPSOe Vi]e, ZiWh RQO\ 41 

VWXdeQWV iQ Whe fiUVW \eaU aQd 30 VWXdeQWV iQ Whe VecRQd. AQ\ UeVXOWV fURP WhiV VWXd\ Pa\ be 

VigQificaQW fRU Whe VchRRO diVWUicW, bXW PRUe UeVeaUch ZiOO be Qeeded WR geQeUaOi]e WR RWheU 

diVWUicWV. AddiWiRQaOO\, Whe VchRRO diVWUicW haV SeUfRUPed e[WUePeO\ ZeOO fURP \eaU WR \eaU RQ Whe 
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EOC WeVWV. ThXV ORZeU-achieYiQg VWXdeQWV iQ Whe VWXd\ aUe OiNeO\ WR faOO iQWR a higheU caWegRU\ aW a 

diffeUeQW VchRRO RU iQ Whe VWaWe/cRXQWU\ aV a ZhROe.  

AOWhRXgh Whe VePeVWeU aQd fiQaO e[aPV aUe ideQWicaO, iW iV iPSRVVibOe WR NQRZ hRZ Whe 

eighWh gUade EOC aQd AOgebUa I EOC cRPSaUe fURP \eaU WR \eaU. IW iV aVVXPed WheVe WeVWV aUe 

ViPiOaU fURP \eaU WR \eaU, cRYeUiQg Whe VaPe RYeUaOO WRSicV aQd VcRUed iQ Whe VaPe fRUPaW. The 

WeVW iV cUeaWed baVed RQ Whe VaPe VeW Rf OeaUQiQg VWaQdaUdV. ReOeaVed TXeVWiRQV fURP SUeYiRXV 

\eaUV haYe aOWeUed Whe WeachiQg Rf OeVVRQV iQ Whe cOaVV.  

SWXdeQWV ZeUe WaXghW XViQg cRPSaUabOe OecWXUeV aQd iQ-cOaVV ZRUN, XViQg Whe VaPe gXided 

QRWeV, aOWhRXgh QRW ideQWicaO iQ ZRUdiQg aQd VRPe TXeVWiRQV chaQged. BecaXVe Rf diffeUeQceV iQ 

VWXdeQWV, VRPe WRSicV ZeUe diVcXVVed PRUe iQ-deSWh iQ RQe \eaU RU Whe RWheU baVed RQ VWXdeQW 

iQSXW aV ZeOO aV hRPeZRUN aQd WeVW UeVXOWV. The WiPiQg Rf Whe OeVVRQV aOVR YaUied deSeQdiQg RQ 

Whe VchRRO VchedXOe. ThiV PeaQV Whe cOaVVeV cRXOd haYe had a diffeUeQW aPRXQW Rf OeVVRQV befRUe 

EOC WeVWiQg iQ SaUWicXOaU. The VePeVWeU e[aP VchedXOe ZaV diffeUeQW fURP Whe fiUVW \eaU WR Whe 

VecRQd. The fiUVW \eaU VWXdeQWV cRPSOeWed Whe e[aP iQ RQe VWXd\ bORcN, aQ 80-PiQXWe cOaVV 

SeUiRd, aOO WaNeQ aW Whe VaPe WiPe. The VecRQd \eaU VWXdeQWV cRPSOeWed Whe e[aP iQ WhUee, 

40-PiQXWe SeUiRdV, aW diffeUeQW WiPeV aQd iQ a diffeUeQW RUdeU baVed RQ cOaVV SeUiRd.  

The eQd-Rf-cRXUVe WeVW, RU EOC, iV giYeQ b\ Whe OhiR DeSaUWPeQW Rf EdXcaWiRQ WR YaUiRXV 

cOaVVeV aQd gUade OeYeOV each \eaU. The WeVW iV deVigQed WR fROORZ Whe OhiR LeaUQiQg SWaQdaUdV. 

QXeVWiRQ fRUPaWV iQcOXde e[WeQded UeVSRQVe, fiOO iQ Whe bOaQN, aQd PXOWiSOe chRice aPRQg RWheUV. 

Each VWXdeQW iV giYeQ a UaZ VcRUe baVed RQ cRUUecW aQVZeUV, a Pa[iPXP Rf 774 fRU eighWh-gUade 

PaWh aQd 814 fRU AOgebUa I. ScRUeV WheQ faOO iQWR RQe Rf fiYe SeUfRUPaQce OeYeOV: OiPiWed, baVic, 

SURficieQW, acceOeUaWed, aQd adYaQced (UQdeUVWaQdiQg OhiR¶V, 2019). 
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MeUUiaP-WebVWeU defiQeV feedbacN aV ³Whe WUaQVPiVViRQ Rf eYaOXaWiYe RU cRUUecWiYe 

iQfRUPaWiRQ abRXW aQ acWiRQ, eYeQW, RU SURceVV WR Whe RUigiQaO RU cRQWUROOiQg VRXUce´ (FeedbacN, 

Q.d.). F\fe (2016) OiVWV Whe fROORZiQg W\SeV Rf feedbacN: QRQe, YeUificaWiRQ, cRUUecW-aQVZeU, 

eOabRUaWed, aQd WU\-agaiQ. AOO Rf WheVe RSWiRQV, aVide fURP QRQe, aUe aYaiOabOe ZheQ WaNiQg aQ 

aVVeVVPeQW RQ KhaQ AcadeP\.  

SXPPaU\:  

The SXUSRVe Rf WhiV chaSWeU ZaV WR SUeVeQW Whe PRWiYaWiRQ, bacNgURXQd, aQd SXUSRVe Rf 

Whe VWXd\. The dePaQd fRU cRVW-effecWiYe UeVRXUceV b\ VchRRO diVWUicWV, a SXVh WRZaUdV XWiOi]iQg 

WechQRORg\ iQ Whe cOaVVURRP, aQd aQ iQcUeaVe iQ aYaiOabOe RQOiQe UeVRXUceV PRWiYaWe WhiV VWXd\, WR 

deWeUPiQe if iQVWaQW feedbacN aQd RQOiQe hRPeZRUN iQcUeaVe WeVW VcRUeV.  

ThiV VWXd\ cRPSaUed VePeVWeU e[aP, fiQaO e[aP, aQd AOgebUa I eQd-Rf-cRXUVe WeVW VcRUeV 

acURVV a WZR \eaU WiPe SeUiRd. UViQg Whe eighWh gUade EOC WR cRQWURO fRU SUiRU NQRZOedge, VcRUeV 

fRU VWXdeQWV cRPSOeWiQg SaSeU-aQd-SeQciO hRPeZRUN ZeUe cRPSaUed ZiWh WhRVe fURP VWXdeQWV 

cRPSOeWiQg SUedRPiQaQWO\ RQOiQe hRPeZRUN. FXUWheU, WhiV VWXd\ ORRNed aW diffeUeQceV iQ VcRUeV 

acURVV geQdeU aQd achieYePeQW OeYeO.  

  

16 



ChaSWeU II: BacNgURXQd aQd LiWeUaWXUe ReYieZ 

The SXUSRVe Rf WhiV chaSWeU iV WR SUeVeQW Whe SUiRU UeVeaUch aQd VWaWiVWicV RQ Whe caWegRUieV 

SeUWiQeQW WR WhiV VWXd\: feedbacN, RQOiQe hRPeZRUN, aQd WechQRORg\, bRWh iQ Whe cOaVVURRP aQd 

ZiWh WeeQV.  

FeedbacN: 

FeedbacN caQ cRPe iQ a YaUieW\ Rf Za\V, iQcOXdiQg a gUade, cRPPeQWV, aQd a ViPSOe 

cRUUecW RU iQcRUUecW UeVSRQVe. IQ a VWXd\ Rf VWXdeQWV WaNiQg cROOege cRXUVeV eQWiUeO\ RQOiQe, a OaUge 

PajRUiW\ Rf VWXdeQWV fRXQd a gUade SURYided Whe PRVW XVefXO feedbacN, ZiWh PRVW ZaQWiQg WR 

NQRZ hRZ WR iPSURYe (JRQeV & BOaQNeQVhiS, 2014). NXWbURZQ, BeeVOe\, & HiggiQV (2016) OiVW 

Whe fROORZiQg UecRPPeQdaWiRQV fRU feedbacN: WiPeO\, iQfRUPaWiYe, UeOiabOe, cRQViVWeQW, cOeaUO\ 

cRPPXQicaWed, VSecific, aQd XVefXO fRU WeacheUV. AddiWiRQaOO\, SURYidiQg VWXdeQWV deWaiOed 

feedbacN aQd aOORZiQg WheP WR fi[ aQd UeVXbPiW WheiU aVVigQPeQWV SURYided beWWeU ZRUN RQ bRWh 

WhaW aVVigQPeQW aQd fXWXUe aVVigQPeQWV (NXWbURZQ eW aO., 2016). 

F\fe (2016) cRQdXcWed UeVeaUch RQ Whe effecWV Rf diffeUeQW W\SeV Rf feedbacN. FeedbacN, 

QR PaWWeU Whe W\Se, UeVXOWed iQ beWWeU VcRUeV RQ SRVWWeVWV afWeU RQe aVVigQPeQW. HeU UeVXOWV VhRZ 

e[WeQViYe feedbacN RU addiWiRQaO aWWePSWV dR QRW QeceVVaUiO\ iPSURYe UeVXOWV. She fRXQd aQ 

iQWeUacWiRQ beWZeeQ feedbacN aQd SUiRU NQRZOedge, ZiWh cRUUecW-aQVZeU feedbacN SURYidiQg Whe 

beVW RXWcRPeV fRU ORZ-NQRZOedge VWXdeQWV. The effecWiYeQeVV Rf feedbacN Pa\ be diffeUeQW baVed 

RQ VWXdeQW achieYePeQW, ZiWh ORZeU-achieYiQg VWXdeQWV beQefiWiQg PRUe fURP feedbacN, bXW 

RYeUaOO aQ\ feedbacN haV a SRViWiYe effecW RYeU QR feedbacN (F\fe, 2016).  

GjeUde, PadgeWW, aQd SNiQQeU (2017) ORRNed aW Whe diffeUeQce iQ SURceVV feedbacN YeUVXV 

RXWcRPe feedbacN. PURceVV feedbacN ORRNV aW a VWXdeQW¶V WhiQNiQg SURceVV iQ geWWiQg WheiU aQVZeU 
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ZhiOe RXWcRPe feedbacN ORRNV RQO\ aW Whe VWXdeQW¶V aQVZeU. PURYidiQg WZR diffeUeQW VecWiRQV Rf 

Whe VaPe cOaVV ZiWh diffeUeQW W\SeV Rf feedbacN RQ Whe VaPe aVVigQPeQWV, Whe\ ZeUe abOe WR 

cRPSaUe TXi] aQd e[aP VcRUeV. TheiU UeVXOWV VhRZed WhaW SURceVV feedbacN ZaV PRUe beQeficiaO 

RQ aQaO\ViV-baVed TXeVWiRQV ZhiOe RXWcRPe feedbacN ZaV PRUe beQeficiaO RQ TXeVWiRQV WhaW ZeUe 

eiWheU cRUUecW RU iQcRUUecW. BRWh W\SeV Rf feedbacN did SURYide iPSURYePeQWV RQ TXi]]eV. 

AOWhRXgh feedbacN haV beeQ VhRZQ WR haYe a SRViWiYe effecW RQ VWXdeQW OeaUQiQg, Whe\ QRWe PaQ\ 

RbVWacOeV iQcOXdiQg Whe WiPe UeTXiUed, deWeUPiQiQg Whe beVW W\Se Rf feedbacN, aQd QRW NQRZiQg if 

Whe feedbacN iV acWXaOO\ XVed aSSURSUiaWeO\ (GjeUde eW aO., 2017).  

OQOiQe HRPeZRUN: 

A VWXd\ cRQdXcWed RQ a cROOege cOaVV WhaW VZiWched WR UeTXiUiQg RQOiQe hRPeZRUN WR be 

cRPSOeWed befRUe WaNiQg TXi]]eV VhRZed SRViWiYe UeVXOWV. QXi] VcRUeV WhURXghRXW Whe VePeVWeU 

VhRZed VWaWiVWicaOO\ VigQificaQW higheU VcRUeV fRU Whe WUeaWPeQW gURXS WhaQ bRWh Rf Whe SUeYiRXV 

WZR cOaVVeV. The RQOiQe hRPeZRUN cOaVV had a 3.9% higheU cOaVV gUade RQ Whe fiQaO e[aP WhaQ 

RQe Rf Whe SUeYiRXV cOaVVeV Zhich ZaV deWeUPiQed WR be VWaWiVWicaOO\ VigQificaQW bXW ZaV 

VWaWiVWicaOO\ eTXaO ZiWh Whe RWheU SUeYiRXV cOaVV. TheUe ZaV aOVR a VigQificaQW iPSURYePeQW iQ 

VcRUeV fURP Whe begiQQiQg Rf Whe VePeVWeU WR Whe eQd aV ZeOO aV aQ iPSURYePeQW iQ aOPRVW eYeU\ 

TXeVWiRQ RQ Whe SUe-WeVW YeUVXV Whe SRVW-WeVW WhaW ZaV giYeQ WR Whe WUeaWPeQW gURXS (PeQQiQgWRQ, 

2013).  

MRUe SRViWiYe UeVXOWV ZeUe VhRZQ iQ fifWh gUadeUV ZheQ giYeQ bRWh WUadiWiRQaO hRPeZRUN 

aQd Zeb-baVed hRPeZRUN WhaW iQcOXded feedbacN. COaVVeV ZeUe VeSaUaWed iQWR WZR gURXSV, each 

VeW giYeQ bRWh Zeb-baVed aQd SaSeU-aQd-SeQciO hRPeZRUN RYeU Whe VaPe iQfRUPaWiRQ, bXW aW 

RSSRViWe WiPeV. The aSSURSUiaWe SUe-WeVWV aQd SRVW-WeVWV ZeUe giYeQ WR Whe gURXSV WR gaXge 
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XQdeUVWaQdiQg. AV QRWed, ViQce PaQ\ RQOiQe V\VWePV WaNe RQO\ Whe fiQaO aQVZeU iQWR 

cRQVideUaWiRQ, VWXdeQWV aUe PRUe OiNeO\ WR dR PeQWaO PaWh, dRiQg OeVV haQd ZUiWWeQ ZRUN aQd 

cheaWiQg aPRQgVW VWXdeQWV cRXOd be eaVieU. SWiOO, UeVXOWV Rf Whe VWXd\ VhRZed VigQificaQWO\ PRUe 

OeaUQiQg RccXUUed ZheQ VWXdeQWV cRPSOeWed Whe RQOiQe hRPeZRUN ZiWh a OaUge effecW Vi]e, 

aOWhRXgh iPSURYePeQWV RccXUUed iQ bRWh caVeV (MeQdiciQR eW aO., 2009).  

OQe VWXd\ ORRNed iQWR Whe effecW Rf RQOiQe hRPeZRUN chRice, iV WheUe aQ effecW Rf 

UeTXiUiQg hRPeZRUN RU PaNiQg iW RSWiRQaO. IW fRXQd Whe VWXdeQWV ZhR cRPSOeWed Whe RQOiQe 

hRPeZRUN geQeUaOO\ had a higheU GPA aQd cRXUVe gUade aV ZeOO aV PRUe PRWiYaWiRQ WR VWXd\ aQd 

SeUfRUP ZeOO iQ Whe cOaVV. SWXdeQWV ZhR did QRW cRPSOeWe Whe hRPeZRUN WeQded WR be Whe ORZeU 

SeUfRUPiQg cROOege VWXdeQWV, bXW WhRVe WhaW cRPSOeWed iW had VcRUeV cORVeU WR WheiU GPA aV 

RSSRVed WR WhRVe WhaW did QRW. OYeUaOO, VWXdeQWV SUefeUUed RQOiQe hRPeZRUN aV RSSRVed WR 

WUadiWiRQaO hRPeZRUN iQ bRWh Whe UeTXiUed aQd QRQ-UeTXiUed gURXSV, ZiWh VigQificaQWO\ PRUe 

SRViWiYe UeVSRQVeV fURP Whe UeTXiUed XVeUV YeUVXV Whe QRQ-UeTXiUed XVeUV (WRRWeQ & EggeUV, 

2013).  

WheQ iW cRPeV WR hRZ VWXdeQWV SeUceiYe RQOiQe hRPeZRUN, iPPediaWe feedbacN, haYiQg 

PXOWiSOe RU XQOiPiWed aWWePSWV, aQd eaV\ acceVV ZeUe OiVWed aV Whe biggeVW adYaQWageV ZiWh 

WechQicaO SURbOePV aV Whe RQO\ PajRU diVadYaQWage (SeUhaQ & AOPeTdadi, 2020). A VXUYe\ b\ 

AObeObiVi (2018) aOVR VhRZed ³a SRViWiYe UeOaWiRQVhiS... beWZeeQ SeUfRUPaQce e[SecWaQc\, effRUW 

e[SecWaQc\, aQd aWWiWXde WRZaUd Whe XVe Rf OHW.´  

TechQRORg\ aQd Whe COaVVURRP: 

FichWeQ, AVXQciRQ, aQd ScaSiQ VWaWe Whe 1990V aV Whe begiQQiQg Rf a ZideU XVe Rf digiWaO 

WechQRORg\ iQ edXcaWiRQ. AW WhaW WiPe, Whe WechQRORg\ XVed iQcOXded cRXUVe RU OeaUQiQg 
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PaQagePeQW V\VWePV, PRZeUPRiQW, Whe iQWeUQeW, aQd ePaiO. TheUe ZaV aOVR aQ iQcUeaVe iQ 

eOecWURQic VXbPiVViRQV. TRda\, PRVW WeacheUV XVe digiWaO WechQRORg\, iQcOXdiQg ³PRZeUPRiQW aQd 

PUe]i, SRdcaVWV, YideRV, cOicNeUV, ..., ViPXOaWiRQV, bORgV, digiWaO We[WbRRNV, aQd Web cRQfeUeQciQg´ 

(FichWeQ, AVXQciRQ, & ScaSiQ, 2014).  

The decUeaViQg cRVW Rf WechQRORg\ aQd iQcUeaViQg XVe Rf cRPSXWeUi]ed aVVeVVPeQWV haYe 

cRQWUibXWed WR a gURZiQg QXPbeU Rf VchRROV iPSOePeQWiQg a RQe-WR-RQe UaWiR iQ Whe cOaVVURRP. A 

PeWa-aQaO\ViV Rf QXPeURXV VWXdieV fRXQd RQe-WR-RQe OaSWRS iQiWiaWiYeV haYe iPSURYed WeVW VcRUeV 

aQd ³caQ iPSURYe edXcaWiRQaO RXWcRPeV ZheQ WheUe iV WeacheU bX\-iQ, VXiWabOe WechQicaO VXSSRUW 

aQd SURfeVViRQaO deYeORSPeQW fRU WeacheUV, aQd aSSURSUiaWe iPSOePeQWaWiRQ ZiWh Whe cXUUicXOXP´ 

(ZheQg, 2016).  

The EdXcaWiRQ GORVVaU\ OiVWV PXOWiSOe adYaQWageV Rf a RQe-WR-RQe iQiWiaWiYe aV ZeOO. 

BeQefiWV iQcOXde aOORZiQg fRU cROOabRUaWiRQ, iQWeUacWiYe aQd iQQRYaWiYe WeachiQg VWUaWegieV, aQd 

³caQ iQcUeaVe VWXdeQW PRWiYaWiRQ, eQgagePeQW, aQd iQWeUeVW iQ OeaUQiQg, aQd WhaW VWXdeQWV ZiOO be 

abOe WR OeaUQ PRUe aQd OeaUQ iQ PRUe e[ciWiQg Za\V.´ DiVadYaQWageV OiVWed iQcOXde cRVW aQd 

WechQRORgicaO SURbOePV (OQe-WR-RQe, 2013).  

TechQRORg\ aQd TeeQV: 

TRda\¶V WeeQV haYe iQcUeaViQg acceVV WR ceOO ShRQeV aQd Whe iQWeUQeW. NeaUO\ 9 iQ 10 

adROeVceQWV haYe acceVV WR Whe iQWeUQeW, XViQg iW fRU WhiQgV OiNe VRciaO QeWZRUNiQg, SOa\iQg gaPeV, 

aQd ZaWchiQg YideRV. AV Rf 2011, 85% Rf WeeQV haYe WheiU RZQ ShRQeV, ZiWh 35% beiQg a 

VPaUWShRQe, PRUe WhaQ WUiSOe Whe SeUceQWage fURP 2009  (SWeZaUW & Ka\e, 2012). A ViPiOaU VWXd\ 

b\ Whe PeZ ReVeaUch CeQWeU fRXQd a VigQificaQW iQcUeaVe iQ VPaUWShRQe acceVV iQ 2018, ZiWh 

aSSUR[iPaWeO\ 95% Rf WeeQV haYiQg a VPaUWShRQe RU acceVV WR RQe. WiWh WhiV iQcUeaVe, iQWeUQeW 
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XVage haV aOVR UiVeQ ZiWh aURXQd 45% Rf WeeQV XViQg Whe iQWeUQeW RQ aQ aOPRVW cRQVWaQW baViV aQd 

aQRWheU 44% XViQg iW PXOWiSOe WiPeV a da\. OYeU haOf Rf WeeQV UeSRUW XViQg VRciaO Pedia ViWeV 

YRXTXbe, IQVWagUaP, SQaSchaW, aQd/RU FacebRRN (AQdeUVRQ aQd JiaQg, 2018).  

SXPPaU\:  

The SXUSRVe Rf WhiV chaSWeU ZaV WR SUeVeQW SUeYiRXV VWXdieV aQd UeVeaUch WhaW SeUWaiQV WR 

WhiV VWXd\. VaUiRXV feedbacN RSWiRQV haYe beeQ SURYeQ heOSfXO, RQOiQe hRPeZRUN haV VhRZQ 

SRViWiYe RU ViPiOaU UeVXOWV WR WUadiWiRQaO hRPeZRUN, aQd eYeU-chaQgiQg WechQRORg\ haV had a 

VigQificaQW effecW RQ bRWh Whe cOaVVURRP aQd WeeQV.  
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ChaSWeU III: MeWhRdRORg\ 

The SXUSRVe Rf WhiV VWXd\ iV WR deWeUPiQe Whe effecWV, if aQ\, aVVigQiQg RQOiQe PaWh 

hRPeZRUN haV RQ aVVeVVPeQW VcRUeV aV RSSRVed WR WUadiWiRQaO SaSeU-aQd-SeQciO hRPeZRUN. ThiV 

chaSWeU ZiOO deVcUibe Whe PeWhRdRORg\ WhaW ZiOO be XVed WR cRQdXcW WhiV VWXd\ aV ZeOO aV giYe 

iQfRUPaWiRQ RQ Whe SaUWiciSaQWV. 

SeWWiQg aQd PaUWiciSaQWV: 

 AOO VWXdeQWV iQ Whe VWXd\ cRPSOeWed a fXOO \eaU cROOege-SUeS AOgebUa I. PaUWiciSaQWV ZeUe 

fUeVhPeQ, VRShRPRUeV, RU jXQiRUV, UaQgiQg fURP 14 WR 17 \eaUV ROd. AOO VWXdeQWV had Whe VaPe 

WeacheU fRU AOgebUa I, bXW had diffeUeQW WeacheUV SUiRU WR WaNiQg Whe cRXUVe. SWXdeQWV ZeUe WaXghW 

XViQg ViPiOaU OecWXUeV, dXUiQg 40 PiQXWe cOaVV SeUiRdV, fROORZiQg Whe VaPe OeVVRQ SURgUeVViRQ.  

TheUe aUe 40 VWXdeQWV ZhR cRPSOeWed AOgebUa I XViQg WUadiWiRQaO SaSeU-aQd-SeQciO 

hRPeZRUN RXW Rf a digiWaO We[WbRRN, UeSUeVeQWiQg Whe cRQWURO gURXS. SWXdeQWV ZRXOd cRPSOeWe 

hRPeZRUN aQd ZRUN/aQVZeUV ZeUe diVcXVVed Whe fROORZiQg cOaVV SeUiRd. TheUe aUe 19 bR\V, 21 

giUOV, aQd 9 VWXdeQWV iQ Whe cRQWURO gURXS WhaW cRPSOeWed a high VchRRO PUe-AOgebUa cRXUVe SUiRU 

WR eQUROOiQg iQ Whe cOaVV. 

TheUe aUe 29 VWXdeQWV ZhR cRPSOeWed Whe cRXUVe XViQg SUedRPiQaQWO\ RQOiQe hRPeZRUN, 

UeSUeVeQWiQg Whe e[SeUiPeQWaO gURXS. SWXdeQWV cRPSOeWed hRPeZRUN iQ a RQe RU WZR da\ WiPe 

SeUiRd, bXW iPPediaWeO\ NQeZ if WheiU aQVZeUV ZeUe cRUUecW RU iQcRUUecW. SWXdeQWV ZeUe UeTXiUed 

WR eaUQ aW OeaVW a 75% RQ Whe aVVigQPeQW WR geW fXOO cUediW aQd cRXOd aWWePSW Whe aVVigQPeQW aV 

PaQ\ WiPeV aV QeceVVaU\ WR achieYe WhiV VcRUe. PaUWiaO cUediW ZaV giYeQ fRU cRPSOeWiQg Whe 

aVVigQPeQW bXW QRW eaUQiQg Whe UeTXiUed VcRUe. TheUe aUe 12 bR\V, 17 giUOV, aQd 5 VWXdeQWV iQ Whe 

e[SeUiPeQWaO gURXS WhaW cRPSOeWed a high VchRRO PUe-AOgebUa cRXUVe SUiRU WR eQUROOiQg iQ Whe 
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cOaVV. DXe WR Whe cRURQaYiUXV RXWbUeaN caQceOOiQg OhiR VchRROV fURP MaUch 16, 2020, fRU Whe 

VchRRO iQ WhiV VWXd\, WR Whe eQd Rf Whe VchRRO \eaU, WheVe VWXdeQWV ZeUe WaXghW/OecWXUed aOO OeVVRQV 

dXUiQg WhaW WiPe XViQg RQOiQe YideRV, bXW VWiOO cRPSOeWed hRPeZRUN XViQg Whe VaPe RQOiQe fRUPaW. 

ThiV diVWaQce OeaUQiQg fRUPaW cRYeUed PaWeUiaO fURP Whe PiddOe Rf chaSWeU 8 WhURXgh chaSWeU 9. 

The VWXd\ ZaV cRQdXcWed aW MiOOeU CiW\ High SchRRO, ORcaWed iQ NRUWhZeVW OhiR. The 

VchRRO iV cRPSUiVed Rf 99% ZhiWe VWXdeQWV, ZiWh 52% fePaOe aQd 22% cRPiQg fURP ORZ-iQcRPe 

faPiOieV. MiOOeU CiW\ High SchRRO cRQViVWeQWO\ achieYeV ZeOO abRYe VWaWe-aYeUage EOC WeVW VcRUeV 

iQ aOO VXbjecWV aQd a 100% 4-\eaU gUadXaWiRQ UaWe (MiOOeU CiW\, Q.d.).  

OQ a VPaOO VcaOe, Whe UeVXOWV Rf WhiV VWXd\ ZiOO be XVed b\ Whe VchRRO diVWUicW aV eYideQce WR 

deWeUPiQe if SXUchaViQg a We[WbRRN iQ Whe fXWXUe iV QeceVVaU\ fRU AOgebUa I. ReVXOWV caQ be PRUe 

ZideO\ XVed fRU RWheU RWheU PaWh cOaVVeV iQ Whe diVWUicW aV ZeOO, bRWh iQ YaUiRXV gUade OeYeOV aQd 

RWheU high VchRRO cOaVVeV. BecaXVe MiOOeU CiW\ High SchRRO iV iQ a cRQVRUWiXP aQd ZRUNV VR 

cORVeO\ ZiWh VXUURXQdiQg diVWUicWV, WhiV ZiOO haYe aQ effecW RQ WheiU We[WbRRN deciViRQV aV ZeOO. 

WiWh aQ eYeU-chaQgiQg bXdgeW aQd fXQdiQg chaQgiQg fURP \eaU WR \eaU, VchRROV acURVV Whe 

cRXQWU\ aUe cRQVWaQWO\ VeaUchiQg fRU PRUe cRVW-effecWiYe We[WbRRNV fRU QeZ Za\V WR VaYe PRQe\. 

WiWh SRViWiYe UeVXOWV iQ WhiV VWXd\, RQe cRVW-effecWiYe PeaVXUe ZRXOd be WR WU\ WheVe fUee 

UeVRXUceV aV RSSRVed WR SXUchaViQg We[WbRRNV, eiWheU haUd cRS\ RU digiWaO. FXUWheU UeVeaUch, ZiWh 

a PXch OaUgeU VaPSOe SRRO, ZRXOd be UeTXiUed befRUe geQeUaOi]iQg UeVXOWV fRU VchRROV aQd cOaVVeV 

acURVV Whe cRXQWU\.  

 WiWh a VaPSOe Vi]e Rf 40 aQd 29 SaUWiciSaQWV fRU Whe cRQWURO aQd e[SeUiPeQWaO gURXS, 

UeVSecWiYeO\, Whe achieYed SRZeU ZiOO be 0.524 ZiWh a PRdeUaWe effecW Vi]e. A OaUgeU VaPSOe Vi]e 

ZRXOd be ideaO WR achieYe gUeaWeU SRZeU, bXW iV QRW feaVibOe fRU Whe SXUSRVeV Rf WhiV VWXd\.  
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IQVWUXPeQWaWiRQ: 

The eQd-Rf-cRXUVe WeVW, RU EOC, iV giYeQ iQ Whe VSUiQg b\ Whe OhiR DeSaUWPeQW Rf 

EdXcaWiRQ WR YaUiRXV cOaVVeV aQd gUade OeYeOV each \eaU. The WeVW iV deVigQed WR fROORZ Whe OhiR 

LeaUQiQg SWaQdaUdV. QXeVWiRQ fRUPaWV iQcOXde e[WeQded UeVSRQVe, fiOO iQ Whe bOaQN, aQd PXOWiSOe 

chRice aPRQg RWheUV. Each VWXdeQW iV giYeQ a UaZ VcRUe baVed RQ cRUUecW aQVZeUV, a Pa[iPXP Rf 

774 fRU eighWh-gUade PaWh aQd 814 fRU AOgebUa I. ScRUeV WheQ faOO iQWR RQe Rf fiYe SeUfRUPaQce 

OeYeOV: OiPiWed, baVic, SURficieQW, acceOeUaWed, aQd adYaQced (UQdeUVWaQdiQg OhiR¶V, 2019).  

The VePeVWeU e[aP WeVWed VWXdeQWV RYeU PaWeUiaO cRYeUed fURP Whe VWaUW Rf cOaVV WhURXgh 

chaSWeU 4, WaNeQ iQ DecePbeU fRU bRWh Whe cRQWURO aQd e[SeUiPeQWaO gURXS. The e[aP ZaV cUeaWed 

b\ Whe UeVeaUcheU Rf WhiV VWXd\. QXeVWiRQV RQ Whe e[aP ZeUe ideQWicaO fRU Whe WZR gURXSV aQd 

cRQViVWed Rf fiOO iQ Whe bOaQN, PaWchiQg, RU PXOWiSOe chRice ZiWh YaUiRXV aPRXQWV Rf aQVZeU 

RSWiRQV. Each aQVZeU ZaV ZRUWh 1 SRiQW each. DXe WR VchedXOiQg diffeUeQceV, Whe VePeVWeU e[aP 

giYeQ WR Whe cRQWURO gURXS ZaV giYeQ iQ RQe 80-PiQXWe VeVViRQ aQd aOO VWXdeQWV cRPSOeWed iW aW 

Whe VaPe WiPe. The e[SeUiPeQWaO gURXS ZaV giYeQ Whe e[aP RYeU WhUee 40-PiQXWe VeVViRQV, aW 

diffeUeQW WiPeV, bXW VWXdeQWV cRXOd QRW chaQge aQVZeUV fURP RQe VeVViRQ WR Whe Qe[W.  

The fiQaO e[aP WeVWed VWXdeQWV RYeU PaWeUiaO cRYeUed iPPediaWeO\ afWeU Whe VePeVWeU 

e[aP, VWaUWiQg ZiWh chaSWeU 5, WhURXgh chaSWeU 9. ThiV e[aP iV QRW cXPXOaWiYe RYeU Whe eQWiUe 

cRXUVe, WheUe ZaV QR iQfRUPaWiRQ RQ bRWh Whe VePeVWeU e[aP aQd Whe fiQaO e[aP. ThiV e[aP ZaV 

WaNeQ iQ Ma\ fRU bRWh Whe cRQWURO aQd e[SeUiPeQWaO gURXS. QXeVWiRQV ZeUe ideQWicaO fRU Whe WZR 

gURXSV aQd ZeUe ViPiOaU iQ fRUPaW WR Whe VePeVWeU e[aP. The cRQWURO gURXS cRPSOeWed Whe fiQaO 

e[aP iQ RQe bORcN VeVViRQ, aOO aW Whe VaPe WiPe. DXe WR diVWaQce OeaUQiQg, Whe e[SeUiPeQWaO gURXS 

cRPSOeWed Whe e[aP aW hRPe aW YaUiRXV WiPeV. HaOf Rf WheVe VWXdeQWV WRRN Whe WeVW ZhiOe beiQg 
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SURcWRUed b\ a WeacheU WhURXgh YideR chaW WR eQVXUe Whe\ ZeUe cRPSOeWiQg iW hRQeVWO\. The RWheU 

haOf WRRN iW iQdeSeQdeQWO\ aQd ZeUe giYeQ a WiPe OiPiW WR VXbPiW.  

PURcedXUe: 

AOO Whe eighWh gUade EOC e[aPV ZeUe WaNeQ SUiRU WR WaNiQg AOgebUa I aQd befRUe WhiV 

VWXd\ WRRN SOace. DaWa fURP WheVe e[aPV cRPe fURP Whe OhiR DeSaUWPeQW Rf EdXcaWiRQ ZiWh 

acceVV SURYided b\ MiOOeU CiW\ High SchRRO. WiWh VchRROV cORVed becaXVe Rf Whe cRURQaYiUXV 

SaQdePic, WhURXgh aW OeaVW ASUiO 6 aW Whe WiPe, Whe OhiR OegiVOaWXUe ZaiYed aOO VWaWe WeVWiQg RQ 

MaUch 25, 2020 (KeOOe\, 2020). ThiV iQcOXded Whe AOgebUa I EOC WhaW ZaV gRiQg WR be XVed iQ 

WhiV VWXd\. BecaXVe Rf WhiV, Whe e[SeUiPeQWaO gURXS iQ WhiV VWXd\ did QRW WaNe Whe AOgebUa I EOC, 

aQd WheUefRUe WhaW SaUW Rf Whe VWXd\ haV beeQ e[cOXded.  

 The VePeVWeU aQd fiQaO e[aPV ZeUe adPiQiVWeUed aQd gUaded b\ Whe UeVeaUcheU Rf WhiV 

VWXd\. ScRUeV fRU WheVe e[aPV aV ZeOO aV Whe geQdeU Rf Whe VWXdeQWV haYe beeQ SURYided b\ Whe 

UeVeaUcheU. NR ideQWifiabOe iQfRUPaWiRQ caQ cRQQecW aQ\ Rf Whe VcRUeV ZiWh Whe VWXdeQWV WhaW 

SaUWiciSaWed.  

The ShaZQee SWaWe UQiYeUViW\ IQVWiWXWiRQaO ReYieZ BRaUd, IRB, aSSURYed WhiV VWXd\ RQ 

DecePbeU 2, 2019. The E[ePSW IRB ASSOicaWiRQ iV giYeQ iQ ASSeQdi[ A.  

DaWa PURceVViQg aQd AQaO\ViV: 

TZR VeSaUaWe iQdeSeQdeQW VaPSOeV W-WeVWV ZiOO be cRQdXcWed WR deWeUPiQe if WheUe iV a 

diffeUeQce iQ PeaQ VcRUeV fRU bRWh Whe VePeVWeU e[aP aQd fiQaO e[aP fRU Whe cRQWURO gURXS YeUVXV 

Whe e[SeUiPeQWaO gURXS. DeVcUiSWiYeV ZiOO iQcOXde Whe VaPSOe Vi]e aV ZeOO aV Whe PeaQ, VWaQdaUd 

deYiaWiRQ, aQd bR[-aQd-ZhiVNeU SORW Rf Whe aVVeVVPeQW VcRUeV. The aVVXPSWiRQ Rf QRUPaOiW\ ZiOO 
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be WeVWed b\ a ShaSiUR-WiON WeVW aQd a hiVWRgUaP, ZhiOe iQdeSeQdeQce iV aVVXUed ViQce QR 

VWXdeQWV aUe iQ bRWh Whe cRQWURO aQd e[SeUiPeQWaO gURXS.  

SiPiOaUO\, WZR ANCOVAV ZiOO aOVR be cRQdXcWed, RQe fRU Whe VePeVWeU e[aP aQd RQe fRU 

Whe fiQaO e[aP, ZiWh Whe cRYaUiaWe beiQg Whe VWXdeQW¶V eighWh-gUade EOC VcRUe aQd Whe WZR gURXSV 

beiQg Whe cRQWURO aQd e[SeUiPeQWaO gURXSV. DeVcUiSWiYeV ZiOO iQcOXde Whe PeaQ aQd VWaQdaUd 

deYiaWiRQ Rf each WeVW VcRUe ZiWh QR adjXVWPeQW fRU Whe cRYaUiaWe aV ZeOO aV Whe VaPSOe Vi]e fRU 

each. The aVVXPSWiRQV ZiOO be WeVWed; hRPRgeQeiW\ Rf YaUiaQce b\ LeYeQe¶V WeVW, QRUPaOiW\ b\ a 

ShaSiUR-WiON WeVW aQd hiVWRgUaP, aQd iQdeSeQdeQce Rf a VWXdeQW¶V eighWh-gUade EOC VcRUe RYeU 

Whe WZR gURXSV. DeSeQdiQg RQ Whe UeVXOWV, a SRVW-hRc aQaO\ViV Rf SaiUZiVe cRPSaUiVRQV Pa\ be 

UeTXiUed.  

LaVWO\, a PXOWiSOe UegUeVViRQ PRdeO ZiOO be deWeUPiQed ZiWh Whe deSeQdeQW YaUiabOe beiQg 

Whe fiQaO e[aP VcRUeV aQd SUedicWRUV Rf cRQWURO/e[SeUiPeQWaO gURXS, VePeVWeU e[aP gUade, eighWh 

gUade EOC VcRUe, aQd geQdeU. AVVXPSWiRQV Rf QRUPaOiW\, b\ a Q-Q SORW, PXOWicROOiQeaUiW\, b\ 

VaUiaQce IQfOaWiRQ FacWRUV, aQd iQdeSeQdeQce ZiOO be checNed. EYeU\ caVe ZiOO be ORRNed aW WR 

deWeUPiQe if WheUe aUe aQ\ e[WUePeO\ iQfOXeQWiaO caVeV aQd ZhaW haSSeQV if aQ iQfOXeQWiaO caVe iV 

deOeWed. AQ iQWeUSUeWaWiRQ Rf Whe cRefficieQWV fURP Whe PRdeO ZiOO be iQcOXded.  

The idea fRU aQd Whe baViV Rf WhiV VWXd\ VWePV fURP a PaVWeU¶V WheViV cRPSOeWed b\ KUiVWeQ 

AQQ PeQQiQgWRQ iQ 2013 aW Whe UQiYeUViW\ Rf ANURQ. The gRaO Rf Whe WheViV ZaV WR deWeUPiQe if 

WheUe ZaV aQ iPSURYePeQW iQ VXcceVV UaWeV fRU VWXdeQWV ZhR ZeUe UeTXiUed WR cRPSOeWe RQOiQe 

hRPeZRUN. FXUWheU, Whe VWXd\ ORRNed aW YaUiRXV facWRUV aQd WheiU iPSacW RQ a VWXdeQW¶V fiQaO 

gUade (PeQQiQgWRQ, 2013). 
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 ​SXPPaU\: 

The SXUSRVe Rf WhiV chaSWeU ZaV WR Oa\ Whe fUaPeZRUN fRU cRQdXcWiQg Whe VWXd\, Whe UeVXOWV 

Rf Zhich ZiOO be iQ Whe Qe[W chaSWeU. VaUiRXV WeVWV ZiOO be XVed WR deWeUPiQe if WheUe iV a VWaWiVWicaO 

diffeUeQce iQ Whe W\Se Rf hRPeZRUN aVVigQed RQ aVVeVVPeQW VcRUeV. AOWhRXgh Whe VWXd\ caQ QR 

ORQgeU WeVW Whe effecWV Rf RQOiQe hRPeZRUN RQ Whe cXPXOaWiYe AOgebUa I EOC WeVW, iW ZiOO fRcXV RQ 

Whe VePeVWeU aQd fiQaO e[aPV.  
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ChaSWeU IV: ReVXOWV 

ThiV chaSWeU ZiOO addUeVV Whe WZR PaiQ UeVeaUch TXeVWiRQV. DReV Whe W\Se Rf hRPeZRUN, 

RQOiQe YeUVXV WUadiWiRQaO SaSeU-aQd-SeQciO, haYe aQ effecW RQ VePeVWeU aQd fiQaO e[aP VcRUeV? 

HRZ dReV W\Se Rf hRPeZRUN, geQdeU, EOC VcRUeV, aQd VePeVWeU e[aP VcRUe SUedicW fiQaO e[aP 

VcRUeV? The aSSURSUiaWe aVVXPSWiRQV ZiOO be checNed, WeVWV cRQdXcWed, aQd UeVXOWV VXPPaUi]ed.  

PaUWiciSaQWV: 

AOO VWXdeQWV iQ Whe VWXd\ cRPSOeWed a fXOO \eaU Rf cROOege-SUeS AOgebUa I. PaUWiciSaQWV 

ZeUe fUeVhPeQ, VRShRPRUeV, RU jXQiRUV iQ high VchRRO, UaQgiQg fURP 14 WR 17 \eaUV ROd. AOO 

VWXdeQWV had Whe VaPe WeacheU fRU AOgebUa I, bXW had diffeUeQW WeacheUV SUiRU WR WaNiQg Whe cRXUVe. 

SWXdeQWV ZeUe WaXghW XViQg ViPiOaU OecWXUeV, dXUiQg 40 PiQXWe cOaVV SeUiRdV, fROORZiQg Whe VaPe 

OeVVRQ SURgUeVViRQ.  

TheUe aUe 40 VWXdeQWV WRWaO, N = 19 (47.5%) PaOeV aQd N = 21 (52.5%) fePaOeV, ZhR 

cRPSOeWed AOgebUa I XViQg WUadiWiRQaO SaSeU-aQd-SeQciO hRPeZRUN RXW Rf a digiWaO We[WbRRN, 

UeSUeVeQWiQg Whe cRQWURO gURXS. SWXdeQWV ZRXOd cRPSOeWe hRPeZRUN, SUedRPiQaQWO\ iQ RQe da\. 

WRUN aQd aQVZeUV ZeUe WheQ diVcXVVed iQ Whe fROORZiQg cOaVV SeUiRd, afWeU Whe eQWiUe aVVigQPeQW 

had beeQ cRPSOeWed. MRVW hRPeZRUN aVVigQPeQWV ZeUe QRW gUaded bXW WheUe ZeUe UaQdRP 

cRPSOeWiRQ gUadeV WR eQWice VWXdeQWV WR cRPSOeWe Whe ZRUN. 

TheUe aUe a WRWaO Rf 29 VWXdeQWV, cRQViVWiQg Rf N = 12 (41.4%) bR\V aQd N = 17 (58.6%) 

giUOV, ZhR cRPSOeWed Whe cRXUVe XViQg SUedRPiQaQWO\ RQOiQe hRPeZRUN, UeSUeVeQWiQg Whe 

e[SeUiPeQWaO gURXS. SWXdeQWV cRPSOeWed hRPeZRUN iQ a RQe RU WZR da\ WiPe SeUiRd, bXW 

iPPediaWeO\ NQeZ if WheiU aQVZeUV WR each TXeVWiRQ ZeUe cRUUecW RU iQcRUUecW. EYeU\ hRPeZRUN 

aVVigQPeQW ZaV gUaded. SWXdeQWV ZeUe UeTXiUed WR eaUQ aW OeaVW a 75% RQ Whe aVVigQPeQW WR geW 
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fXOO cUediW aQd cRXOd aWWePSW Whe aVVigQPeQW aV PaQ\ WiPeV aV QeceVVaU\ WR achieYe WhiV VcRUe. 

PaUWiaO cUediW ZaV giYeQ fRU cRPSOeWiQg Whe aVVigQPeQW bXW QRW eaUQiQg Whe UeTXiUed VcRUe.  

DeVcUiSWiYeV: 

 The VcRUeV fRU each iQVWUXPeQW XVed ZeUe aQaO\]ed. The eighWh gUade EOC had VcRUeV RXW 

Rf 774, Whe VePeVWeU e[aP RXW Rf 65, aQd Whe fiQaO e[aP RXW Rf 75. DeVcUiSWiYeV Rf WheVe VcRUeV 

fRU bRWh Whe cRQWURO gURXS (N = 40) aQd e[SeUiPeQWaO gURXS (N = 29) aUe iQcOXded iQ TabOe 4.1. 

FigXUeV 4.1-4.3 VhRZ Whe bR[-aQd-ZhiVNeU SORWV acURVV bRWh gURXSV fRU each WeVW VcRUe.  

TabOe 4.1: ScRUe DeVcUiSWiYeV 

 MeaQ SD RaQJe 

CRQWURO GURXS    

EighWh GUade EOC 730.28 25.83 673-774 

SePeVWeU E[aP 48.66 8.23 34.2-65 

FiQaO E[aP 52.96 15.03 23-75 

E[SeULPeQWaO GURXS    

EighWh GUade EOC 731.75 25.95 658-774 

SePeVWeU E[aP 53.61 6.75 36.25-63.4 

FiQaO E[aP 57.88 12.30 29-73 

 

 TZR W-WeVWV ZiOO be cRQdXcWed, RQe each fRU Whe VePeVWeU e[aP aQd Whe fiQaO e[aP, acURVV 

Whe WUadiWiRQaO SaSeU-aQd-SeQciO gURXS aQd Whe RQOiQe hRPeZRUN gURXS. TR cRQWURO fRU SUiRU 

NQRZOedge, aQ ANCOVA ZiOO be UXQ fRU each Rf WheVe e[aPV XViQg a VWXdeQW¶V eighWh gUade 

EOC aV Whe cRYaUiaWe. TheVe WeVWV ZiOO deWeUPiQe if WheUe iV a diffeUeQce iQ PeaQ VcRUeV beWZeeQ 

Whe cRQWURO aQd e[SeUiPeQWaO gURXS.  
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TR WeVW fRU Whe aVVXPSWiRQ Rf QRUPaOiW\, a ShaSiUR-WiONeV WeVW ZaV cRQdXcWed fRU Whe 

VePeVWeU e[aP, fiQaO e[aP, aQd EOC VcRUeV. The UeVXOWV VhRZ Whe SRSXOaWiRQ Rf EOC VcRUeV aUe 

QRW QRUPaOO\ diVWUibXWed (W = 0.957, S < .05). The VePeVWeU e[aP VcRUeV (W = 0.964, S < .05) 

aQd fiQaO e[aP VcRUeV (W = 0.936, S < .01) ZeUe deWeUPiQed QRW WR be QRUPaOO\ diVWUibXWed 

eiWheU. HiVWRgUaPV fRU EOC aQd VePeVWeU e[aP VcRUeV, iQcOXded iQ FigXUeV 4.4 aQd 4.5 

UeVSecWiYeO\ iQ TabOeV aQd FigXUeV, dR QRW aSSeaU WR VhRZ VcRUeV faOO faU fURP QRUPaO, hRZeYeU 

Whe fiQaO e[aP VcRUeV, iQ FigXUe 4.6, YeUif\ Whe VcRUeV dR QRW cRPe fURP a SRSXOaWiRQ diVWUibXWiRQ 

WhaW iV QRUPaOO\ diVWUibXWed. IQdeSeQdeQce iV aVVXUed aV QR VWXdeQW iV iQ bRWh Whe e[SeUiPeQWaO 

aQd cRQWURO gURXS. EYeQ WhRXgh Whe aVVXPSWiRQ Rf QRUPaOiW\ iV QRW PeW, Whe W-WeVWV aQd 

ANCOVAV ZiOO VWiOO be SeUfRUPed.  

MeaQ ScRUeV: 

TR e[aPiQe diffeUeQceV iQ PeaQ VePeVWeU e[aP VcRUeV, aQ iQdeSeQdeQW VaPSOeV W-WeVW ZaV 

cRQdXcWed.  ReVXOWV fURP LeYeQe¶V TeVW fRU HRPRgeQeiW\ Rf VaUiaQce iQdicaWe WhaW Whe eTXaO 

YaUiaQce aVVXPSWiRQ iV PeW: F(1,67) = 3.48, S = .07. ReVXOWV Rf Whe W-WeVW aUe VhRZQ iQ TabOe 4.2. 

TabOe 4.2: IQdeSeQdeQW SaPSOeV W-WeVW fRU SePeVWeU E[aP ScRUeV 

 W df S-YaOXe MeaQ 
DiffeUeQce 

95% CRQfideQce IQWeUYaO 
     LRZeU              USSeU 

E[aP 
ScRUeV 2.74 65.92 < .01 4.95 1.34 8.56 

 

 The diffeUeQce iQ Whe PeaQV ZaV VigQificaQW, W(65.92) = 2.74, S < .01, iQdicaWiQg WhaW Whe 

e[SeUiPeQWaO gURXS, ZhR cRPSOeWed WheiU hRPeZRUN RQOiQe, had a PeaQ diffeUeQce (1.34, 8.56) 

SRiQWV higheU WhaQ Whe cRQWURO gURXS, ZhR cRPSOeWed WheiU hRPeZRUN ZiWh SaSeU-aQd-SeQciO. 

WiWh VcRUeV RXW Rf 65, WhiV ZRXOd UeSUeVeQW aQ iQcUeaVe Rf beWZeeQ 2% aQd 13% RQ Whe VePeVWeU 
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e[aP. The effecW Vi]e iV U = .320, UeSUeVeQWiQg a PRdeUaWe effecW, ZiWh a high achieYed SRZeU, 

75.7%.  

TR e[aPiQe PeaQ diffeUeQceV iQ Whe PeaQV fRU Whe fiQaO e[aP VcRUeV, aQ iQdeSeQdeQW 

VaPSOeV W-WeVW ZaV cRQdXcWed.  ReVXOWV fURP LeYeQe¶V TeVW fRU HRPRgeQeiW\ Rf VaUiaQce iQdicaWe 

WhaW Whe eTXaO YaUiaQce aVVXPSWiRQ iV PeW: F(1,67) = 3.73, S = .06. ReVXOWV Rf Whe W-WeVW aUe VhRZQ 

iQ TabOe 4.3. 

TabOe 4.3: IQdeSeQdeQW SaPSOeV W-WeVW fRU FiQaO E[aP ScRUeV 

 W df S-YaOXe MeaQ 
DiffeUeQce 

95% CRQfideQce IQWeUYaO 
     LRZeU              USSeU 

E[aP 
ScRUeV 1.49 65.95 .14 4.92 -1.66 11.50 

 

 The diffeUeQce iQ Whe PeaQV ZaV QRW VWaWiVWicaOO\ VigQificaQW, W(65.95) = 1.49, S = .14. ThiV 

iQdicaWeV WhaW Whe e[SeUiPeQWaO gURXS had a PeaQ diffeUeQce (-1.66, 11.50) SRiQWV higheU WhaQ Whe 

cRQWURO gURXS, aQd WheUefRUe PeaQ VcRUeV fRU Whe WZR gURXSV VhRXOd be cRQVideUed eTXaO. The 

effecW Vi]e iV U = .180, UeSUeVeQWiQg a VPaOO effecW, ZiWh a ORZ achieYed SRZeU, 30.5%.  

 AQ ANCOVA ZaV cRQdXcWed  WR cRQWURO fRU Whe iQfOXeQce Rf Whe eighWh gUade EOC VcRUeV 

RQ bRWh Whe VePeVWeU e[aP aQd fiQaO e[aP VcRUeV. TR UXQ aQ ANCOVA, WZR fXUWheU aVVXPSWiRQV 

Qeeded WR be WeVWed. IQdeSeQdeQce Rf EOC VcRUeV acURVV Whe cRQWURO aQd e[SeUiPeQWaO gURXSV 

ZaV cRQfiUPed, F(1,66) = 0.05, S = .82. FRU Whe VePeVWeU e[aP, WheUe ZaV hRPRgeQeiW\ Rf 

UegUeVViRQ VORSeV, F(1,64) = 0.20, S = .66. HRZeYeU, WheUe ZaV a YiROaWiRQ Rf WhiV hRPRgeQeiW\ 

fRU Whe fiQaO e[aP VcRUeV, F(1,64) = 6.38, S < .05, bXW Whe ANCOVA ZiOO VWiOO be UXQ. 
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 The ANCOVA UeVXOWV fRU Whe VePeVWeU e[aP VcRUeV aUe VhRZQ iQ TabOe 4.4. A VWXdeQW¶V 

eighWh gUade EOC VcRUe ZaV XVed aV a cRYaUiaWe aQd Whe WZR gURXSV ZeUe Whe cRQWURO aQd 

e[SeUiPeQWaO gURXS.  

TabOe 4.4: SePeVWeU E[aP ANCOVA ZiWh EOC aV CRYaUiaWe 

 SS df F S 

IQWeUceSW 1018.15 1 36.73 < .001 

GURXS 343.86 1 12.41 < .001 

EOC 2111.60 1 76.19 < .001 

ReVidXaOV 1801.58 65   

 
 The UeVXOWV VhRZ WhaW ZheQ Whe effecW Rf Whe EOC iV UePRYed, Whe effecW Rf hRPeZRUN 

W\Se RQ Whe VePeVWeU e[aP VcRUe iV VWaWiVWicaOO\ VigQificaQW, F(1,65) = 12.41, S < .001, 𝜂​2 ​= .160 . 

FXUWheU, a VWXdeQW¶V VePeVWeU e[aP VcRUe iV SUedicWed RU iQfOXeQced b\ WheiU EOC VcRUe, F(1,65) = 

76.19, S < .001, 𝜂 ​2 ​= .540. A TXNe\ SRVW-hRc aQaO\ViV ZaV cRQdXcWed aQd VhRZQ iQ TabOe 4.5. 

The UeVXOWV VhRZ Whe e[SeUiPeQWaO gURXS had a PeaQ diffeUeQce 4.57 SRiQWV higheU RQ Whe 

VePeVWeU e[aP WhaQ Whe cRQWURO gURXS ZheQ cRQWUROOiQg fRU a VWXdeQW¶V EOC VcRUe, ZiWh a 95% 

cRQfideQce iQWeUYaO beWZeeQ 1.98 aQd 7.16 SRiQWV higheU.  

TabOe 4.5: SePeVWeU E[aP ANCOVA PRVW-HRc AQaO\ViV 

 EVWiPaWe SE W S 95% CRQfideQce IQWeUYaO 
LRZeU           USSeU 

E - C 4.57 1.30 3.52 < .001 1.98 7.16 

 
 The ANCOVA UeVXOWV fRU Whe fiQaO e[aP VcRUeV aUe VhRZQ iQ TabOe 4.6. A VWXdeQW¶V 

eighWh gUade EOC VcRUe ZaV XVed aV a cRYaUiaWe aQd Whe WZR gURXSV ZeUe Whe cRQWURO aQd 

e[SeUiPeQWaO gURXS.  
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TabOe 4.6: FiQaO E[aP ANCOVA ZiWh EOC aV CRYaUiaWe 

 SS df F S 

IQWeUceSW 2059.5 1 14.30 < .001 

GURXS 320.8 1 2.23 .14 

EOC 3681.7 1 25.57 < .001 

ReVidXaOV 9359.0 65   

 
 The UeVXOWV VhRZ ZheQ Whe effecW Rf Whe EOC iV UePRYed, Whe effecW Rf hRPeZRUN W\Se RQ 

Whe fiQaO e[aP iV QRW VWaWiVWicaOO\ VigQificaQW, F(1,65) = 2.23, S = .14, 𝜂 ​2 ​= .033. HRZeYeU, a 

VWXdeQW¶V fiQaO e[aP VcRUe iV iQfOXeQced b\ WheiU EOC VcRUe, F(1,65) = 25.57, S < .001, 𝜂​2 ​= .282.  

PUedicWiQg FiQaO E[aP ScRUeV: 

 IQ RUdeU WR UXQ a PXOWiSOe UegUeVViRQ PRdeO WR SUedicW a VWXdeQW¶V fiQaO e[aP VcRUe, Whe 

cRQWURO gURXS SaUWiciSaQWV ZeUe cRded ZiWh 0¶V ZhiOe Whe e[SeUiPeQWaO gURXS ZaV cRded ZiWh 1¶V. 

SiPiOaUO\, fePaOeV ZeUe cRded ZiWh 0¶V aQd PaOeV ZeUe cRded ZiWh 1¶V. A PRdeO fRU deWeUPiQiQg 

a VWXdeQW¶V fiQaO e[aP VcRUe ZaV cUeaWed XViQg gURXS, geQdeU, EOC VcRUe, aQd VePeVWeU e[aP 

VcRUe. The Q-Q PORW fRU WhiV PRdeO iV iQcOXded iQ FigXUe 4.7 iQ TabOeV aQd FigXUeV. AOWhRXgh 

WheUe aUe YiROaWiRQV aW Whe ORZeU aQd XSSeU OeYeO, iW dReV QRW aSSeaU WR be VeYeUe, iQdicaWiQg WhaW 

Whe aVVXPSWiRQ Rf QRUPaOiW\ iV QRW YiROaWed. VaUiaQce IQfOaWiRQ FacWRUV ZeUe deWeUPiQed fRU each 

Rf Whe SUedicWRUV. Each VIF iV iQcOXded iQ TabOe 4.7 iQ TabOeV aQd FigXUeV. EOC aQd SePeVWeU 

e[aP VcRUeV VhRZ VOighW cROOiQeaUiW\, bXW iW iV QRW high eQRXgh WR be e[cOXded fURP Whe PRdeO.  

 ReVXOWV aUe VhRZQ iQ TabOe 4.8. The PRdeO iV VWaWiVWicaOO\ VigQificaQW, F(4,63) = 24.69, S < 

.001; 58.6% Rf Whe YaUiaQce iQ fiQaO e[aP VcRUeV iV e[SOaiQed b\ Whe UegUeVViRQ RQ Whe SUedicWRUV 

Rf gURXS, geQdeU, EOC VcRUe, aQd VePeVWeU e[aP VcRUe. The UeVidXaO VWaQdaUd eUURU Rf Whe PRdeO 

iV 9.11 RQ 63 degUeeV Rf fUeedRP.  
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    TabOe 4.8: MXOWiSOe RegUeVViRQ MRdeO WR PUedicW FiQaO E[aP ScRUe 

 EVWiPaWe SE W S 95% CRQfideQce IQWeUYaO 
LRZeU         USSeU 

IQWeUceSW 5.64 39.79 0.14 .89 -73.88 85.16 

GURXS -2.37 2.45 -0.97 .34 -7.27 2.53 

GeQdeU -2.02 2.27 -0.89 .38 -6.54 2.51 

EOC -0.03 0.06 -0.49 .63 -0.16 0.10 

SePeVWeU 1.46 0.22 6.68 < .001 1.03 1.90 

 
 WiWh aOO fRXU SUedicWRUV iQ Whe PRdeO, WheUe iV QRW eQRXgh eYideQce WR VXSSRUW Whe 

cRefficieQWV fRU gURXS, geQdeU, aQd EOC VcRUe WR be RWheU WhaQ 0 ZiWh Whe cRefficieQW fRU VePeVWeU 

e[aP VcRUe beiQg Whe RQO\ RQe VWaWiVWicaOO\ VigQificaQW. WheQ cRQWUROOiQg fRU hRPeZRUN W\Se, 

geQdeU, aQd EOC VcRUe, VePeVWeU e[aP VcRUe ZaV a VigQificaQW SUedicWRU fRU fiQaO e[aP VcRUe, 

W(65) = 6.68, S < .001. The UeVXOWV iQdicaWe Whe SUedicWed fiQaO e[aP VcRUe ZiOO iQcUeaVe b\ 1.46 

SRiQWV fRU each SRiQW iQcUeaVe iQ a VWXdeQW¶V VePeVWeU e[aP VcRUe. TheUe iV a .95 SURbabiOiW\ a 

VWXdeQW¶V SUedicWed fiQaO e[aP VcRUe ZiOO iQcUeaVe beWZeeQ 1.03 aQd 1.90 SRiQWV fRU eYeU\ SRiQW 

iQcUeaVe iQ WheiU VePeVWeU e[aP VcRUe.  

TR deWeUPiQe if WheUe ZeUe aQ\ e[WUePeO\ iQfOXeQWiaO caVeV iQ deWeUPiQiQg Whe PRdeO, 

CRRN¶V DiVWaQce ZaV caOcXOaWed fRU each caVe. TheVe diVWaQceV ZeUe SORWWed aQd iQcOXded iQ 

FigXUe 4.8 iQ TabOeV aQd FigXUeV. CaVe 69 ZaV deWeUPiQed WR be Whe PRVW iQfOXeQWiaO, ZiWh a 

diVWaQce Rf 0.45. SiQce WhiV iV OeVV WhaQ 0.5, iW ZaV deWeUPiQed WhaW iW iV QRW iQfOXeQWiaO eQRXgh WR 

be deOeWed. AddiWiRQaOO\, XViQg:  

 § 0.217Q
3(N + 1) = 69

3(4 + 1)  

aV a cXWRff, Whe haW PaWUi[ UeYeaOed QR e[WUePeO\ iQfOXeQWiaO caVeV. 
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 FigXUe 4.9 VhRZV Whe SORW Rf ReVidXaOV YV. FiWWed fRU Whe fRXU SUedicWRU PXOWiSOe UegUeVViRQ 

PRdeO. LiQeaUiW\ dReV QRW aSSeaU WR be YiROaWed. BaVed RQ Whe VSUead aW each OeYeO, WheUe dReV QRW 

aSSeaU WR be XQeTXaO YaUiaQce Rf Whe eUURU WeUPV. TheUe dReV aSSeaU WR be WZR RU WhUee UeVidXaOV 

WhaW VWaQd RXW fURP Whe UeVW.  

FigXUe 4.9: ReVidXaOV YV FiWWed fRU MXOWiSOe RegUeVViRQ 

 

SXPPaU\: 

The SXUSRVe Rf WhiV chaSWeU ZaV WR deWeUPiQe if WheUe ZaV a diffeUeQce iQ PeaQ VcRUeV fRU 

Whe VePeVWeU aQd fiQaO e[aPV beWZeeQ Whe cRQWURO gURXS, cRPSOeWiQg WUadiWiRQaO hRPeZRUN, aQd 

Whe e[SeUiPeQWaO gURXS, cRPSOeWiQg RQOiQe hRPeZRUN. ThiV ZaV accRPSOiVhed XViQg W-WeVWV WR 

cRPSaUe VcRUeV aQd ZiWh ANCOVAV XViQg a VWXdeQW¶V eighWh gUade EOC VcRUe aV a cRYaUiaWe WR 

gaXge SUiRU NQRZOedge. AddiWiRQaOO\, a PRdeO ZaV cUeaWed WR SUedicW a VWXdeQW¶V fiQaO e[aP VcRUe 

baVed RQ Whe hRPeZRUN W\Se, geQdeU, VePeVWeU e[aP VcRUe, aQd EOC VcRUe.  

 BRWh Whe W-WeVW aQd ANCOVA deWeUPiQed WheUe ZaV a diffeUeQce iQ PeaQ VePeVWeU e[aP 

VcRUeV beWZeeQ Whe WZR gURXSV. The W-WeVW VhRZed cRPSOeWiQg RQOiQe hRPeZRUN UeVXOWed iQ 
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VePeVWeU e[aP VcRUeV (1.34, 8.56) SRiQWV higheU WhaQ cRPSOeWiQg WUadiWiRQaO SaSeU-aQd-SeQciO 

hRPeZRUN. WheQ Whe effecWV Rf a VWXdeQW¶V EOC VcRUe ZeUe UePRYed, Whe RQOiQe hRPeZRUN 

gURXS VcRUed (1.98, 7.16) SRiQWV higheU WhaQ Whe WUadiWiRQaO hRPeZRUN gURXS. FiQaO e[aP VcRUeV 

fRU Whe WZR gURXSV ZeUe fRXQd WR be VWaWiVWicaOO\ eTXaO ZiWh aQd ZiWhRXW XViQg EOC VcRUeV aV a 

cRYaUiaWe.  

A PXOWiSOe UegUeVViRQ PRdeO ZaV fRXQd WR SUedicW a VWXdeQW¶V fiQaO e[aP VcRUe XViQg 

gURXS, geQdeU, EOC VcRUe, aQd VePeVWeU e[aP VcRUe.  The VePeVWeU e[aP VcRUe ZaV Whe RQO\ RQe 

VWaWiVWicaOO\ VigQificaQW, ZiWh eQRXgh eYideQce WR VXSSRUW iW iV QRW ]eUR. WheQ cRQWUROOiQg fRU Whe 

W\Se Rf hRPeZRUN, geQdeU, aQd EOC VcRUe, Whe SUedicWed fiQaO e[aP VcRUe iQcUeaVed b\ 1.46 

SRiQWV fRU each SRiQW iQcUeaVe iQ WheiU VePeVWeU e[aP VcRUe.  
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ChaSWeU V: CRQcOXViRQ 

 The iQcUeaVe Rf WechQRORg\ iQ Whe cOaVVURRP PRWiYaWed WhiV VWXd\. MRUe aQd PRUe VchRROV 

aUe adRSWiQg RQe-WR-RQe iQiWiaWiYeV aQd UecRPPeQdiQg Whe XVe Rf fUee RQOiQe UeVRXUceV. The 

SXUSRVe Rf WhiV VWXd\ ZaV WR deWeUPiQe Whe effecWV, if aQ\, Rf aVVigQiQg RQOiQe hRPeZRUN aV 

RSSRVed WR WUadiWiRQaO SaSeU-aQd-SeQciO hRPeZRUN WR AOgebUa I VWXdeQWV.  

B.F. SNiQQeU¶V WheRU\ RQ RSeUaQW cRQdiWiRQiQg SURYided Whe PaiQ WheRUeWicaO fUaPeZRUN 

fRU WhiV VWXd\. ³The Ne\ WR SNiQQeU¶V WheRU\ iV UeiQfRUcePeQW, RU aQ\WhiQg WhaW VWUeQgWheQV Whe 

deViUed UeVSRQVe. ThiV cRXOd iQcOXde SUaiVe, gRRd gUadeV, a UeZaUd RU eYeQ a feeOiQg Rf 

accRPSOiVhPeQW´ (HXVVXQg, 2016). IQ Whe cOaVVURRP, OeaUQeUV VhRXOd UeceiYe iPPediaWe 

feedbacN RQ UeVSRQVeV. TheVe UeiQfRUcePeQWV cRQdiWiRQ Whe behaYiRU WR UeRccXU (HXVVXQg, 2016). 

SWXdeQWV ZhR cRPSOeWed hRPeZRUN RQOiQe QRW RQO\ UeceiYed iPPediaWe feedbacN Rf a cRUUecW RU 

iQcRUUecW aQVZeU, bXW aOVR Whe UeiQfRUcePeQW Rf SRiQWV WRZaUdV WheiU TXaUWeU gUade ZheQ Whe\ 

VcRUed aW OeaVW a 75%.  

The UigidQeVV Rf a WUadiWiRQaO cOaVVURRP iV iQ cRQWUaVW ZiWh AOfie KRhQ¶V VWXdeQW diUecWed 

OeaUQiQg WheRU\.  IdeaOO\, VWXdeQWV VhRXOd be aOORZed WR OeaUQ aW WheiU RZQ Sace ZiWhRXW aQ 

ePShaViV RQ VWaQdaUdV (HXVVXQg, 2016). KRhQ beOieYeV Whe e[WUiQVic PRWiYaWiRQ, Whe 

UeiQfRUcePeQWV fURP SNiQQeU¶V WheRUieV fRU e[aPSOe, iV QRW effecWiYe RYeU WiPe; RQce Whe UeZaUdV 

VWRS, VR dReV Whe behaYiRU. ThiV PeWhRd decUeaVeV iQWUiQVic PRWiYaWiRQ aQd WeacheV VWXdeQWV WhaW 

OeaUQiQg iV ³VRPeWhiQg WhaW PXVW be gRWWeQ WhURXgh´ (WRROfRON, 2011, S. 275). SWXdeQWV beiQg 

aOORZed WR PaNe PiVWaNeV, giYiQg WheP PXOWiSOe chaQceV WR dR WheiU RQOiQe aVVigQPeQWV, did 

fROORZ WhiV WheRU\.  

SXPPaU\ Rf ReVeaUch: 
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 TechQRORg\ iQ Whe cOaVVURRP haV gURZQ fURP ePaiO aQd PRZeUPRiQWV WR iQdiYidXaO 

deYiceV fRU eYeU\ VWXdeQW aQd a YaUieW\ Rf cRXUVeV deOiYeUed eQWiUeO\ RQOiQe. The decUeaViQg cRVW 

Rf WechQRORg\ aQd iQcUeaViQg XVe Rf cRPSXWeUi]ed aVVeVVPeQWV haYe cRQWUibXWed WR Whe gURZiQg 

QXPbeU Rf VchRROV iPSOePeQWiQg a RQe-WR-RQe UaWiR iQWR Whe cOaVVURRP. A cRPSiOaWiRQ Rf 

QXPeURXV VWXdieV fRXQd beQefiWV WR a RQe-WR-RQe iQiWiaWiYe, iQcOXdiQg iPSURYed WeVW VcRUeV 

(ZheQg, 2016). The UiVe iQ Whe cRVW Rf We[WbRRNV haV aOVR cRQWUibXWed WR WhiV chaQge. OQOiQe 

UeVRXUceV, VXch aV KhaQ AcadeP\, RffeU addiWiRQaO beQefiWV QRW aYaiOabOe RXW Rf a We[WbRRN. ThiV 

iQcOXdeV aXWRPaWic gUadiQg aQd iQVWaQW feedbacN, beQeficiaO WR WeacheUV aQd VWXdeQWV aOiNe.  

 NXPeURXV SUeYiRXV VWXdieV haYe VhRZQ Whe beQefiWV Rf feedbacN fRU VWXdeQW 

iPSURYePeQW. F\fe (2016) fRXQd iPSURYed VcRUeV eYeQ ZiWhRXW e[WeQViYe feedbacN Zhich caQ be 

WiPe cRQVXPiQg fRU WeacheUV, aOWhRXgh Whe beVW W\Se Rf feedbacN Pa\ YaU\ baVed RQ VWXdeQW 

achieYePeQW OeYeOV. GjeUde, PadgeWW, aQd SNiQQeU (2017) fRXQd beQefiWV WR bRWh SURceVV aQd 

RXWcRPe feedbacN deSeQdiQg RQ Whe W\Se Rf TXeVWiRQV beiQg aVNed. NXWbURZQ, BeeVOe\, & 

HiggiQV (2016) OiVW Whe fROORZiQg UecRPPeQdaWiRQV fRU feedbacN: WiPeO\, iQfRUPaWiYe, UeOiabOe, 

cRQViVWeQW, cOeaUO\ cRPPXQicaWed, VSecific, aQd XVefXO fRU WeacheUV. AddiWiRQaOO\, SURYidiQg 

VWXdeQWV deWaiOed feedbacN aQd aOORZiQg WheP WR fi[ aQd UeVXbPiW WheiU aVVigQPeQWV SURYided 

beWWeU ZRUN RQ bRWh WhaW aVVigQPeQW aQd fXWXUe aVVigQPeQWV (NXWbURZQ eW aO., 2016). 

ThiV VWXd\ iQcOXded a WRWaO Rf 69 SaUWiciSaQWV. Each SaUWiciSaQW cRPSOeWed a fXOO \eaU Rf 

high VchRRO OeYeO AOgebUa I. 40 Rf WheVe SaUWiciSaQWV ZeUe giYeQ WUadiWiRQaO SaSeU-aQd-SeQciO 

hRPeZRUN aVVigQPeQWV WhURXghRXW Whe \eaU ZhiOe 29 ZeUe giYeQ SUedRPiQaQWO\ RQOiQe 

hRPeZRUN, PaiQO\ WhURXgh KhaQ AcadeP\ aVVigQPeQWV. The iQ-cOaVV SRUWiRQ UePaiQed 

cRQViVWeQW beWZeeQ Whe WZR gURXSV, ZiWh ViPiOaU OecWXUeV aQd OeVVRQ SURgUeVViRQV WhURXghRXW 
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PRVW Rf Whe VchRRO \eaU. AOO SaUWiciSaQWV ZeUe giYeQ ideQWicaO VePeVWeU aQd fiQaO e[aPV. The 

eighWh gUade EOC WeVWV giYeQ WR SaUWiciSaQWV SUiRU WR WaNiQg AOgebUa I ZeUe QRW ideQWicaO, bXW 

VhRXOd be cRQVideUed eTXiYaOeQW aV iW cRYeUed Whe VaPe VWaWe VWaQdaUdV.  

DXe WR Whe cRURQaYiUXV SaQdePic, Whe UeVeaUch TXeVWiRQV Qeeded WR be adjXVWed. NaPeO\, 

WheUe ZaV QR AOgebUa I EOC WR aQaO\]e aQd WheUefRUe had WR be e[cOXded. TR deWeUPiQe if RQOiQe 

hRPeZRUN iPSURYeV VePeVWeU e[aP aQd fiQaO e[aP VcRUeV a W-WeVW aQd ANCOVA XViQg a 

VWXdeQW¶V eighWh gUade EOC aV a cRYaUiaWe ZaV cRQdXcWed. The cRQWURO gURXS ZaV aVVigQed 

WUadiWiRQaO SaSeU-aQd-SeQciO hRPeZRUN ZhiOe Whe e[SeUiPeQWaO gURXS ZaV giYeQ RQOiQe 

hRPeZRUN. The UeVXOWV Rf Whe W-WeVW aQd ANCOVA VhRZed a VWaWiVWicaOO\ VigQificaQW diffeUeQce iQ 

PeaQ VePeVWeU e[aP VcRUeV bXW QRW fiQaO e[aP VcRUeV. The W-WeVW VhRZed cRPSOeWiQg hRPeZRUN 

RQOiQe iPSURYed VePeVWeU e[aP VcRUeV b\ (1.34, 8.56) cRPSaUed WR WUadiWiRQaO SaSeU-aQd-SeQciO. 

The ANCOVA VhRZed Whe gURXS WhaW cRPSOeWed RQOiQe hRPeZRUN had a PeaQ diffeUeQce 4.57 

SRiQWV higheU RQ Whe VePeVWeU e[aP WhaQ Whe gURXS cRPSOeWiQg WUadiWiRQaO hRPeZRUN ZheQ 

cRQWUROOiQg fRU a VWXdeQW¶V EOC VcRUe, ZiWh a 95% cRQfideQce iQWeUYaO beWZeeQ 1.98 aQd 7.16 

SRiQWV higheU.  

WiWhRXW aQ AOgebUa I EOC fRU Whe e[SeUiPeQWaO gURXS, a PRdeO ZaV deWeUPiQed WR 

SUedicW a VWXdeQW¶V fiQaO e[aP VcRUe XViQg Whe SUedicWRUV Rf hRPeZRUN gURXS, geQdeU, eighWh 

gUade EOC, aQd VePeVWeU e[aP VcRUe. IQ WhiV fRXU SUedicWRU PRdeO, a VWXdeQW¶V VePeVWeU e[aP 

VcRUe ZaV Whe RQO\ RQe fRXQd WR be VWaWiVWicaOO\ VigQificaQW. CRQWUROOiQg fRU hRPeZRUN gURXS, 

geQdeU, aQd EOC VcRUe, fRU each SRiQW iQcUeaVe iQ a VWXdeQW¶V VePeVWeU e[aP VcRUe, WheiU 

SUedicWed fiQaO e[aP VcRUe ZRXOd iQcUeaVe b\ (1.03, 1.90) SRiQWV. ThRXgh QRW VWaWiVWicaOO\ 

VigQificaQW, ZheQ cRQWUROOiQg fRU hRPeZRUN gURXS, geQdeU, aQd VePeVWeU e[aP VcRUe, each SRiQW 

39 



iQcUeaVe iQ a VWXdeQW¶V EOC VcRUe ZRXOd chaQge WheiU SUedicWed fiQaO e[aP VcRUe b\ (-0.16, 0.10) 

SRiQWV, YiUWXaOO\ QR chaQge aW aOO.  

LiPiWaWiRQV: 

The PaiQ OiPiWaWiRQ Rf WhiV VWXd\ ZaV Whe VaPSOe Vi]e. WiWh 40 aQd 29 VWXdeQWV iQ Whe 

cRQWURO aQd e[SeUiPeQWaO gURXS UeVSecWiYeO\, iW ZaV iPSRVVibOe WR achieYe a OaUge effecW Vi]e. The 

SaUWiciSaQWV iQcOXded did QRW UeSUeVeQW a diYeUVe VWXdeQW bRd\. MRVW SaUWiciSaQWV ZeUe caXcaViRQ 

fURP ViPiOaU bacNgURXQdV, aQd aQ abRYe aYeUage PaWh abiOiW\ baVed RQ WheiU eighWh gUade EOC 

VcRUeV. The UeVXOWV Rf WhiV VWXd\ caQ be geQeUaOi]ed WR Whe VchRRO diVWUicW ZheUe iW WRRN SOace, aV 

ZeOO aV WhRVe ZiWh ViPiOaU dePRgUaShicV. BaVed RQ Whe VPaOO, UeOaWiYeO\ hRPRgeQeRXV VaPSOe 

Vi]e, iW iV iPSRVVibOe WR geQeUaOi]e WheVe UeVXOWV WR a bURadeU SRSXOaWiRQ. 

TheUe ZeUe a YaUieW\ Rf diffeUeQceV beWZeeQ Whe cRQWURO gURXS aQd Whe e[SeUiPeQWaO 

gURXS, PRVWO\ dXe WR Whe diVUXSWiRQ WR Whe VchRRO \eaU becaXVe Rf Whe cRURQaYiUXV SaQdePic, WhaW 

cRXOd haYe had aQ effecW RQ Whe UeVXOWV Rf WhiV VWXd\. The OaVW QiQe ZeeNV fRU Whe e[SeUiPeQWaO 

gURXS ZaV giYeQ eQWiUeO\ RQOiQe WhURXgh diVWaQce OeaUQiQg. ThiV iQcOXded YideR OecWXUeV RYeU QeZ 

PaWeUiaO aV ZeOO aV cRQWiQXiQg RQOiQe hRPeZRUN aVVigQPeQWV. BRWh gURXSV ZeUe giYeQ ViPiOaU 

UeYieZV iQ Whe da\V OeadiQg XS WR Whe VePeVWeU e[aP. ThiV iQcOXded YaUiRXV gURXS ZRUN aQd 

hRPeZRUN aVVigQPeQWV. HRZeYeU, WheVe UeYieZV OeadiQg XS WR Whe fiQaO e[aP YaUied. The cRQWURO 

gURXS ZaV giYeQ UeYieZV ViPiOaU WR Whe VePeVWeU e[aP. The e[SeUiPeQWaO gURXS had aQ RSWiRQaO 

UeYieZ SRVWed RQOiQe aQd giYeQ QXPeURXV RSSRUWXQiWieV WR aVN addiWiRQaO TXeVWiRQV RQ a YideR 

chaW RU b\ PeVVage fROORZed b\ a YideR e[aPSOe. FeZ VWXdeQWV WRRN adYaQWage Rf WheVe UeYieZ 

RSWiRQV bXW VWiOO cRXOd haYe SUeSaUed iQdeSeQdeQWO\. AOWhRXgh each e[aP ZaV giYeQ iQ a ViPiOaU 

PaQQeU ZiWhiQ each gURXS, Whe WZR gURXSV ZeUe QRW giYeQ eiWheU e[aP iQ Whe VaPe fRUPaW. The 
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cRQWURO gURXS had WR cRPSOeWe each e[aP iQ RQe bORcN VeVViRQ. The e[SeUiPeQWaO gURXS had Whe 

VePeVWeU e[aP bURNeQ XS iQWR WhUee da\V aQd Whe fiQaO e[aP ZaV giYeQ UePRWeO\, eiWheU 

cRPSOeWed RQ YideR chaW RU RQ a WiPe OiPiW. The fiQaO e[aP ZeighW RQ a VWXdeQW¶V fiQaO gUade ZaV 

adjXVWed dXe WR diVWaQce OeaUQiQg aV ZeOO. The e[aP ZaV ZRUWh 10% Rf a VWXdeQW¶V fiQaO gUade fRU 

Whe cRQWURO gURXS, ZheUeaV iW ZaV OeVV WhaQ 7% Rf Whe VWXdeQW¶V TXaUWeU gUade, RU aSSUR[iPaWeO\ 

1.5% Rf WheiU fiQaO gUade, fRU Whe e[SeUiPeQWaO gURXS. IW iV XQNQRZQ if WhiV adjXVWPeQW had aQ 

effecW RQ Whe effRUW SXW fRUWh b\ Whe VWXdeQWV. LaVWO\, giYeQ a \eaU ORQg WiPe gaS beWZeeQ gURXSV, 

iW iV aOPRVW ceUWaiQ WheUe ZeUe gUadiQg iQcRQViVWeQcieV beWZeeQ gURXSV, eVSeciaOO\ fRU TXeVWiRQV 

ZheUe SaUWiaO cUediW ZaV aZaUded.  

AQRWheU OiPiWaWiRQ iV baVed RQ Whe diffeUeQceV iQ gUadiQg SROic\ fRU Whe WZR W\SeV Rf 

hRPeZRUN aVVigQPeQWV. The WUadiWiRQaO hRPeZRUN gURXS UaUeO\ had WheiU aVVigQPeQWV gUaded. 

TheUe ZaV aOZa\V a SRVVibiOiW\ Rf a cRPSOeWiRQ gUade, bXW WheVe ZeUe ZRUWh PiQiPaO SRiQWV aQd 

WheUefRUe ZRXOd QRW dUaVWicaOO\ chaQge a VWXdeQW¶V gUade. The RQOiQe hRPeZRUN gURXS had eYeU\ 

aVVigQPeQW gUaded. AOWhRXgh each aVVigQPeQW ZaV ZRUWh RQO\ a haQdfXO Rf SRiQWV, cXPXOaWiYeO\ 

Whe\ aPRXQWed WR aSSUR[iPaWeO\ 20-30% Rf a VWXdeQW¶V TXaUWeU gUade. BecaXVe VWXdeQWV cRXOd 

aWWePSW WheVe aVVigQPeQWV aV PaQ\ WiPeV aV QeceVVaU\ WR achieYe Whe UeTXiUed VcRUe, iW iV aOPRVW 

gXaUaQWeed WhaW VWXdeQWV VSeQW PRUe WiPe cRPSOeWiQg RQOiQe aVVigQPeQWV WhaQ WheiU cRXQWeUSaUWV 

cRPSOeWiQg WUadiWiRQaO hRPeZRUN. IW iV XQNQRZQ hRZ PXch Rf aQ effecW WhiV addiWiRQaO WiPe RQ 

WaVN aQd effRUW WR achieYe cRUUecW aQVZeUV had RQ Whe UeVXOWV Rf Whe VWXd\.  

ThiV VWXd\ cRXOd haYe beeQ iPSURYed iQ a QXPbeU Rf Za\V. The biggeVW iPSURYePeQW 

ZRXOd be ZiWh gUeaWO\ iQcUeaViQg Whe VaPSOe Vi]e. ThRXgh PRVW WeVWV SeUfRUPed VhRZed 

VWaWiVWicaOO\ iQVigQificaQW UeVXOWV, haYiQg a OaUgeU VaPSOe Vi]e ZRXOd PaNe VigQificaQW fiQdiQgV 
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PRUe QRWabOe. AOO iQfRUPaWiRQ fURP Whe cRQWURO gURXS iQ WhiV VWXd\ ZaV cROOecWed afWeU Whe facW. 

BecaXVe Rf WhiV, WheUe ZaV a OiPiWed aPRXQW Rf daWa WhaW ZaV abOe WR be XVed. ThiV aOVR UeOied RQ 

XViQg aVVeVVPeQWV WhaW ZeUe aOUead\ cUeaWed iQVWead Rf deWeUPiQiQg RQe RU PRUe WhaW ZRXOd haYe 

beeQ beWWeU VXiWed fRU WhiV VWXd\. WiWh Whe AOgebUa I EOC beiQg caQceOOed fRU Whe e[SeUiPeQWaO 

gURXS, WheUe ZaV QR cXPXOaWiYe aVVeVVPeQW WhaW cRYeUed Whe eQWiUe \eaU. TheVe VcRUeV ZRXOd haYe 

beeQ PRUe UeSUeVeQWaWiYe Rf Whe RYeUaOO NQRZOedge OeaUQed iQ Whe cRXUVe.  

FXWXUe ReVeaUch: 

AVide fURP a PXch OaUgeU VaPSOe Vi]e, fXWXUe UeVeaUch QeedV WR iQcOXde a PRUe diYeUVe 

SRSXOaWiRQ. SSecificaOO\, WhiV VhRXOd iQcOXde QXPeURXV SaUWiciSaQWV fURP each geQeUaO abiOiW\ 

caWegRU\, fURP ORZ WR high SeUfRUPiQg PaWh VWXdeQWV. ThiV ZRXOd heOS deWeUPiQe if Whe effecW Rf 

RQOiQe hRPeZRUN, if aQ\, YaUieV beWZeeQ SeUfRUPaQce OeYeOV. DReV cRPSOeWiQg RQOiQe hRPeZRUN 

iPSURYe WeVW VcRUeV PRUe fRU ORZeU SeUfRUPiQg VWXdeQWV cRPSaUed WR higheU SeUfRUPiQg VWXdeQWV?  

LRRNiQg aW Whe effecWV Rf RQOiQe hRPeZRUN cRXOd be bURadeQed WR aQ\ VXbjecW PaWWeU aV 

ZeOO. KeeSiQg Whe VaPe PRdeO, WhiV VWXd\ cRXOd be cRQdXcWed iQ aQ\ cOaVVURRP WhaW iV 

cRQVideUiQg cRQYeUWiQg WR RQOiQe hRPeZRUN. AUe WheUe beQefiWV iQ EQgOiVh cOaVVeV WhaW dR QRW 

VhRZ XS iQ VcieQce cOaVVeV fRU e[aPSOe? ThiV VWXd\ fRcXVed RQ AOgebUa I, ZRXOd Whe UeVXOWV be 

diffeUeQW iQ PRUe adYaQced PaWh cOaVVeV OiNe CaOcXOXV RU iQ cROOege cRXUVeV? AUe WheUe diffeUeQW 

UeVXOWV ZiWh eOePeQWaU\ VWXdeQWV YeUVXV high VchRRO VWXdeQWV?  

SXPPaU\: 

 WiWh WechQRORg\ cRQWiQXiQg WR eYROYe aQd be fXUWheU iPSOePeQWed iQ Whe cOaVVURRP, Whe 

Qeed fRU UeVeaUch RQ SRWeQWiaO beQefiWV Rf QRQ-WUadiWiRQaO UeVRXUceV ZiOO cRQWiQXe WR gURZ aV 

VchRRO diVWUicWV aQd WeacheUV ORRN WR iPSURYe VWXdeQW achieYePeQW. ThiV VWXd\ ORRNed aW RQOiQe 
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hRPeZRUN VSecificaOO\. The UeVXOWV VhRZed diffeUeQceV iQ PeaQ VePeVWeU e[aP VcRUeV, bXW QRW 

fiQaO e[aP VcRUeV ZheQ cRPSaUed WR WUadiWiRQaO SaSeU-aQd-SeQciO hRPeZRUN. WheQ deWeUPiQiQg 

a PRdeO WR SUedicW a VWXdeQW¶V fiQaO e[aP VcRUe, WheiU VePeVWeU e[aP VcRUe ZaV Whe RQO\ 

VWaWiVWicaOO\ VigQificaQW SUedicWRU, VhRZiQg a SRViWiYe cRUUeOaWiRQ. AddiWiRQaO UeVeaUch ZRXOd be 

Qeeded iQ RUdeU WR geQeUaOi]e Whe UeVXOWV WR Whe edXcaWiRQ cRPPXQiW\ aV a ZhROe.  
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TabOeV aQd FLJXUeV 
 

FigXUe 4.1: BR[-aQd-WhiVNeU PORW fRU EOC ScRUeV 

 
FigXUe 4.2: BR[-aQd-WhiVNeU PORW fRU SePeVWeU E[aP ScRUeV 
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FigXUe 4.3: BR[-aQd-WhiVNeU PORW fRU FiQaO E[aP ScRUeV 

 
FigXUe 4.4: HiVWRgUaP fRU EOC ScRUeV 

 
 

FigXUe 4.5: HiVWRgUaP fRU SePeVWeU E[aP ScRUeV 
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FigXUe 4.6: HiVWRgUaP fRU FiQaO E[aP ScRUeV 

 

 
FigXUe 4.7: Q-Q PORW fRU MXOWiSOe RegUeVViRQ 

 
 

TabOe 4.7 VaUiaQce IQfOaWiRQ FacWRUV fRU MXOWiSOe RegUeVViRQ 

 GURXS GeQdeU EOC SePeVWeU 

VIF 1.19 1.04 2.22 2.49 
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FigXUe 4.8 CRRN¶V DiVWaQce fRU MXOWiSOe RegUeVViRQ 
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