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5Ie QurQoTe oG UIiT QroKecU iT Uo EeWeloQ an eGGecUiWe Uool baTeE on mobile comQuUinH  

anE UanHible UecInoloHy Uo aTTiTU cIilErenĴT comQuUaUional UIinLinH TLillT. #y emQloyinH QIyTical 
obKecUT---in UIiT caTe
 " roboU car
 QeoQle
 QarUicularly TcIool TUuEenUT
 are encouraHeE Uo learn 
comQuUer Tcience conceQUT XiUIouU beinH inUimiEaUeE by UeYU-baTeE comQlicaUeE TynUaY. 'or mobile 
comQuUinH
 "nEroiE OS XaT TelecUeE oWer iOS Gor XiEer acceTTibiliUy. 5Ie aQQlicaUion conUainT  
WariouT Qu[[leT XiUI a TeU oG TolWable commanET in blocLT. 5Ie commanET Grom UIe mobile  
aQQlicaUion are TenU Uo UIe "rEuino-conUrolleE roboU Wia #lueUooUI connecUion. 5Ie combinaUion oG 
mobile-aQQlicaUion anE UanHible roboU carT coulE increaTe UIe cIilErenĴT inUereTU anE inTQire UIem 
Uo learn more abouU comQuUer Tcience anE comQuUaUional UIinLinH

,FZXPSET��"rEucaUion #oU� &EucaUion� "nEroiE� "rEuino� $oEinH� $omQuUer Science� $omQuUaUional  
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5Ie ųrTU TUeQ in UIe Hlobal eGGorUT Uo QreQare cIilEren in UoEayĴT GaTU cIanHinH XorlE iT Uo 

eRuiQ UIem XiUI LnoXleEHe in comQuUer Tcience. .iniTUrieT oG eEucaUion XorlEXiEe IaWe aEEeE 
comQuUer QroHramminH anE comQuUaUion UIinLinH in UIeir curriculumT. $omQuUaUional UIinLinH iT a 
TyTUemaUic Qroblem TolWinH
 uTinH comQuUer Tcience conceQUT liLe abTUracUion anE EecomQoTiUion. 
SucI TLillT are eTTenUial Gor UIe EiHiUal aHe in UoEayĴT moEern XorlE (Sye
 :. -.
 Joyce
 ). -. ,. 
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QQ.51-61). )oXeWer
 moTU TcIoolT TUill Eo noU IaWe acceTT Uo enouHI QerTonal comQuUerT in orEer 
Gor TcIoolT Uo be able Uo oGGer coEinH aT a claTT.
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QQ.1-6). 5IiT XorL eYUenET 1IeUTriLarnĴT iniUiaUiWeT by creaUinH a mobile aQQlicaUion 
Gor "nEroiE OS. 5Ie roboU in UIiT XorL XaT alTo moEiųeE Uo imQroWe iUT QerGormance XiUI a   
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QroQorUional–inUeHral–EeriWaUiWe (1ID) conUroller Uo enTure a more robuTU locomoUion oG UIe roboU. 
6TerT coulE TUill enKoy TolWinH UIe Qu[[leT by XriUinH TIorU TniQQeUT oG coEe Uo acIieWe Qre-TQeciųeE 
HoalT uTinH a WiTual QroHramminH lanHuaHe Timilar Uo #locLy anE -oHo. SucI EraH-anE-EroQ inUerGace 
IaT been LnoXn Uo be more uTer-GrienEly UIan UeYU-baTeE QroHramminH.

5Ie orHani[aUion oG UIiT QaQer iT aT GolloXT� SecUion 2 QreTenUT UecInical bacLHrounE anE 
relaUeE reTearcI
 SecUion 3 illuTUraUeT UIe EeTiHn anE imQlemenUaUion
 SecUion � TIoXT UIe reTulUT 
oG UIe TUuEy
 anE SecUion 5 QreTenUT UIiT TUuEyĴT concluTion.
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5Ie roboU in UIiT TUuEy XaT inTQireE by UXo main roboUT� "rEucaUion #oU anE UIe "rEuino 

-ine 'olloXer 3oboU.
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QQ.1-6). <2>
 <3> iT a collaboraUion beUXeen eEucaUional 
roboUicT anE mobile aQQlicaUion. IU XaT EeTiHneE Uo be a UeacIinH QlaUGorm Uo inUroEuce  
comQuUaUional UIinLinH conceQUT Uo cIilEren. #uU inTUeaE oG builEinH an iOS aQQlicaUion XiUI SXiGU 
Gor UIe mobile UableU
 "nEroiE ,oUlin iT uTeE.

"rEuino -ine 'olloXer 3oboU ("nonymouT
 2019) <�> iT UIe roboU UIaU moWeT alonH UIe  
blacL line. IU iT one oG UIe ųrTU roboUT Gor TUuEenUT anE beHinnerT XIo XanU Uo IaWe a IanET-on 
eYQerience XiUI roboUicT. 5Ie QrinciQle oG line GolloXinH iT TUraiHIUGorXarE. #y uTinH UXo I3 TenTorT
 
XIicI conTiTU oG I3 -&DT anE QIoUoEioEeT
 QlacinH in a reŴecUiWe Xay i.e. TiEe – by – TiEe
  
XIeneWer UIey come inUo QroYimiUy oG a reŴecUiWe TurGace
 UIe liHIU emiUUeE by UIe I3 -&DT Xill be 
EeUecUeE by UIe QIoUoEioEe. 5IiT UecIniRue iT commonly uTeE Gor UIe moWemenU oG UIe roboU.

5Ie roboU anE UIe aQQlicaUion in UIiT QroKecU Xere aimeE Uo UeacI comQuUaUional UIinLinH. 
5IiT iT a reRuireE TLill Gor a Qroblem-TolWinH QroceTT UIaU incluEeT Tome cIaracUeriTUicT anE  
EiTQoTiUionT. 5Ie Hoal oG UIe QroKecU iT UIaU cIilEren can acRuire
 UIrouHI TolWinH UIe Qu[[leT
 UIeTe 
GolloXinH comQuUaUional UIinLinH TLillT� EecomQoTiUion
 QaUUern recoHniUion
 abTUracUion
 anE  
alHoriUIm EeTiHn.

%&4*(/�"/%�*.1-&.&/5"5*0/
5IiT TecUion QreTenUT UIe EeTiHn anE imQlemenUaUion oG boUI IarEXare anE ToGUXare  

EeWeloQmenU.
A. Design
 i) System Architecture:
  5Ie TyTUem arcIiUecUure conTiTU oG UXo QarUT� IarEXare anE ToGUXare. "T illuTUraUeE  

in ųH. 1
 UIe TyTUem XoulE TUarU XIen boUI EeWiceT are connecUeE Wia #lueUooUI.
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'JH�����SyTUem arcIiUecUure

'JH���� 'loXcIarU EiaHram oG "nEroiE aQQlicaUion (-eGU) anE "rEuino 1roceTT (3iHIU)

 ii) System Analysis:
  5Ie main XorL in UIiT QroKecU 

XaT Uo builE a reliable communicaUion 
beUXeen "nEroiE aQQlicaUion anE "rEuino. 
5Ie TyTUem ŴoX XaT EeTiHneE aT TIoXn 
in ųH.  2. 5Ie ŴoXcIarU EiaHram eYQlainT 
IoX UIe "nEroiE aQQ anE UIe "rEuino 
roboU car inUeracUT. 5Ie uTe caTe EiaHram 
eYQlaininH IoX a uTer inUeracUT XiUI UIe 

TyTUem iT TIoXn in ųH. 3.
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'JH���� 6Te caTe EiaHram

B. Implementation
 i) InitialDesign:
  5Ie QroKecU XaT QlanneE Gor boUI IarEXare anE ToGUXare. Since UIe QroKecU XaT  

aimeE aU cIilEren
 6I�69 QlayeE an imQorUanU role in UIe EeTiHn. 'or IarEXare
 a laEybuH XaT UIe 
inTQiraUion Gor UIe roboU car. )ence
 biomimicry XaT GolloXeE. 5Ie maKor IarEXare comQonenUT are 
UIe microconUroller
 UIe inQuU TenTorT
 anE UIe ouUQuU EriWe TyTUem. IG UIe microconUroller iT UIe 
brain
 UIe Tonar TenTor XoulE be UIe inTecUĴT eyeT
 UIe inGrareE line TenTorT XoulE be UIe anUenna
 
anE UIe XIeelT XoulE be iUT leHT. 

  'or ToGUXare
 iUT main GuncUionaliUy iT Uo communicaUe XiUI UIe roboU car Wia #lueUooUI 
connecUion. 'iH. � TIoXT UIe iniUial EeTiHn oG UIe Qu[[le QaHe. 5Ie uTer muTU EraH UIe commanE 
inUo UIe commanET boY Uo maLe UIe roboU moWe. 5Ie enUereE commanET are QaTTeE UIrouHI UIe 
"rEuino boarE Uo alloX UIe roboU Uo moWe accorEinH Uo UIe inTUrucUionT.

'JH���� 5Ie iniUial Qu[[le EeTiHn Gor UIe mobileaQQlicaUion
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 ii) Final Design:
  5Ie QroKecU IaT Hone UIrouHI many iUeraUionT oG XorL. 5Ie ųnal iUeraUion iT EeTcribeE 

aT GolloXT.
  5o imQroWe UIe conUrol GeeEbacL oG UIe roboU car
 " QroQorUional–inUeHral–EeriWaUiWe 

(1ID) conUroller (OĴDXyer
 ".
 2009) <5> XaT TelecUeE Gor UIiT XorL. 1ID calculaUeT UIe errorT   EeriWeE 
Grom UIe QroceTT WariableT anE UIe EeTireE Walue. In UIiT QroKecU
 UIe WalueT Grom UIe I3 TenTor Xere 
uTeE aT inQuU Uo ųnE UIe error WalueT Uo aEKuTU UIe TuiUable moUor TQeeE XIile moWinH GorXarE. 1ID 
IaT UIree WalueT   XIicI are ,Q
 ,i
 anE ,E. ,Q iT QroQorUional Uo UIe errorT. IG ,Q Walue iT TeU Uoo IiHI
 
UIe roboU Xill WibraUe anE unTUable. )oXeWer
 iG iU iT Uoo loX
 UIe roboU Xill be TloX Uo reTQonE. ,i 
iT UIe inUeHral Tum oG errorT oWer Uime. 8Ien combineE XiUI ,Q
 iU Xill reacI UIe EeTireE QoinU anE 
reEuce UIe remaininH errorT. )oXeWer
 UIe ,i iT a reTQonTe Grom UIe QreWiouT cumulaUiWe error XIicI 
may reTulU in EiWerUinH UIe EeTireE QoinU Uo anoUIer EirecUion. 5Ie laTU Wariable
 ,E
 iT UIe raUe oG 
cIanHe oG errorT. ,E iT a TloX raUe oG cIanHe Uo reacI UIe EeTireE leWel. IU iT uTeE Uo reEuce UIe 
oWerTIooU cauTeE by ,i WalueT   anE imQroWe TUabiliUy oG conUrol. NoneUIeleTT
 ,E Xill be amQliųeE 
Wery RuicLly Uo EiTUurb UIe ,Q Walue anE can maLe UIe conUrol unTUable. 5Ie 1ID are calculaUeE 
Grom UIe GolloXinH eRuaUionT anE UIeir correTQonEinH alHoriUIm imQlemenUeE iT TIoXn in ųH. 5.

'JH���� 1ID conUroller. (a) GeeEbacL conUrol blocL EiaHram anE (b) alHoriUIm
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 Once UIe conUrol alHoriUIm XaT ųnali[eE
 UIe ųnal IarEXare XaT TQeciųeE anE TourceE. 
5Ie roboU carĴT IarEXare incluEeT an "rEuino .eHa 33
 an )$-05 #lueUooUI moEule
 a 5-Xay  
inGrareE line UracLinH
 an )$-S30� ulUraTonic TenTor
 a moUor encoEer
 an -298N moUor EriWer
 anE 
UXo moUorT. 5Ie comQonenUT Xere aTTembleE aT TIoXn in ųH. 6. 5Ie circuiU EiaHram oG UIe EeTiHn
 
aT illuTUraUeE in ųH. 7
 TIoXT UIe reE anE blacL XireT aT UIe QoXer Tource Gor all comQonenUT. 5Ie 
oUIer elemenUT Xere connecUeE accorEinHly anE inTUalleE on UIe QlaTUic cIaTTiT XiUI XIeelT.

 " TimQle "nEroiE QroHram XaT XriUUen Uo UeTU UIe #lueUooUI communicaUion beUXeen 
UIe "rEuino anE UIe "nEroiE aQQlicaUion. Once UIe #lueUooUI communicaUion XaT WeriųeE Uo XorL 
QroQerly
 more GuncUionT Xere aEEeE Uo UIe "nEroiE aQQlicaUion.

'JH���� 5Ie roboU car

'JH���� 5Ie roboU carĴT circuiU EiaHram.
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 5Ie main GuncUion oG UIe "nEroiE aQQlicaUion iT Uo receiWe UIe uTerĴT commanET anE 
TenE UIem Uo conUrol UIe roboU car XIile LeeQinH UracL oG UIe uTerĴT QroHreTT anE enHaHinH UIe 
uTerT. 

 5o LeeQ younH cIilEren enHaHeE
 colorGul anE aQQroacIable HraQIicT Xere uTeE. #locL 
QroHramminH iT inUuiUiWe Gor LiET. 5Ie GolloXinH EeTcriQUion conUainT UIe TUeQ-by-TUeQ inTUrucUionT oG 
UIe QroHram XorLŴoX.

 8Ien UIe uTer enUerT UIe aQQlicaUion
 UIe ųrTU QaHe EiTQlayT UIe IomeQaHe oG UIe  
"rEucaUion #oU aQQlicaUion aT TIoXn in ųH. 8.

'JH���� 5Ie aQQlicaUion IomeQaHe

 IG UIe uTer TelecUT UIe ĶInUroķ buUUon
 UIe aQQlicaUion UaLeT UIe uTer Uo ųH. 9. 5Ie  
inUroEucUion QaHe conUainT baTic inTUrucUionT Gor UIe aQQlicaUion.

 

'JH���� 5Ie inUroEucUion QaHe
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Fig. 9. The introduction page 

 Before using this application, the Bluetooth connection must be properly established. The 

Bluetooth symbol can be seen on the home page in fig. 8. The user can select it to pair and connect 

with the available Bluetooth, as shown in fig. 10. For an Android OS tablet, this should allow the 

robot car to pair its Bluetooth with the tablet’s before proceeding with the application. The user can 

select the Bluetooth that has already been paired to connect Android and Arduino. 

 

 

Fig. 10. Bluetooth connection menu 

 

 The user can now choose to solve the problem starting from Sequencing, Loop, If, If in Loop, 

and 'ree (as in GreestZMe). 'iH. 11 shows the screen caQtVre Grom 4eRVencinH. 5here are seven QV[[Mes 

to teach the basic algorithm to solve the problems sequentially. Each topic also contains a simple 

and short description in Thai for the user to understand. 

'JH����� #lueUooUI connecUion menu
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Fig. 11. Sequencing menu 

 The image in the middle of fig. 12 contains an example problem for sequencing. The 

workspace, seen in the same figure, waits for the commands to be dragged and dropped into the 

field. The user can solve the puzzle on this page by dragging and dropping the commands she thinks 

appropriate.  

 Below the workspace are various commands the user can select from. The number of 

commands required to solve each problem is shown in the workspace. For example, the particular 

puzzle in fig. 12 requires two commands to move the robot forward two blocks. The right of the page 

are menu buttons. The Run button will send all commands in the workspace to the robot car to 

move according to the command. The robot will operate one by one and stop waiting for the next 

command. The Stop button will stop the robot from working immediately. The Trash button is a 

button for clearing all commands in the workspace. 

 
 

'iH. 12. 8orLsQace in a QV[[Me QaHe. 

 

 

TESTING AND RESULTS  

 

A. Hardware Testing 

'JH������SeRuencinH menu
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 #eGore uTinH UIiT aQQlicaUion
 UIe #lueUooUI connecUion muTU be QroQerly eTUabliTIeE. 
5Ie #lueUooUI Tymbol can be Teen on UIe Iome QaHe in ųH. 8. 5Ie uTer can TelecU iU Uo Qair anE 
connecU XiUI UIe aWailable #lueUooUI
 aT TIoXn in ųH. 10. 'or an "nEroiE OS UableU
 UIiT TIoulE 
alloX UIe roboU car Uo Qair iUT #lueUooUI XiUI UIe UableUĴT beGore QroceeEinH XiUI UIe aQQlicaUion. 
5Ie uTer can TelecU UIe #lueUooUI UIaU IaT alreaEy been QaireE Uo connecU "nEroiE anE "rEuino.

 5Ie uTer can noX cIooTe Uo TolWe UIe Qroblem TUarUinH Grom SeRuencinH
 -ooQ
 IG
 IG in 
-ooQ
 anE 'ree (aT in GreeTUyle). 'iH. 11 TIoXT UIe Tcreen caQUure Grom SeRuencinH. 5Iere are TeWen 
Qu[[leT Uo UeacI UIe baTic alHoriUIm Uo TolWe UIe QroblemT TeRuenUially. &acI UoQic alTo conUainT 
a TimQle anE TIorU EeTcriQUion in 5Iai Gor UIe uTer Uo unEerTUanE.
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 5Ie imaHe in UIe miEEle oG ųH. 12 conUainT an eYamQle Qroblem Gor TeRuencinH. 5Ie 
XorLTQace
 Teen in UIe Tame ųHure
 XaiUT Gor UIe commanET Uo be EraHHeE anE EroQQeE inUo UIe 
ųelE. 5Ie uTer can TolWe UIe Qu[[le on UIiT QaHe by EraHHinH anE EroQQinH UIe commanET TIe UIinLT 
aQQroQriaUe. 

 #eloX UIe XorLTQace are WariouT commanET UIe uTer can TelecU Grom. 5Ie number oG 
commanET reRuireE Uo TolWe eacI Qroblem iT TIoXn in UIe XorLTQace. 'or eYamQle
 UIe QarUicular 
Qu[[le in ųH. 12 reRuireT UXo commanET Uo moWe UIe roboU GorXarE UXo blocLT. 5Ie riHIU oG UIe 
QaHe are menu buUUonT. 5Ie 3un buUUon Xill TenE all commanET in UIe XorLTQace Uo UIe roboU car 
Uo moWe accorEinH Uo UIe commanE. 5Ie roboU Xill oQeraUe one by one anE TUoQ XaiUinH Gor UIe 
neYU commanE. 5Ie SUoQ buUUon Xill TUoQ UIe roboU Grom XorLinH immeEiaUely. 5Ie 5raTI buUUon 
iT a buUUon Gor clearinH all commanET in UIe XorLTQace.

'JH����� 8orLTQace in a Qu[[le QaHe.

5&45*/(�"/%�3&46-54�
A. Hardware Testing
 5Ie TenTorT Xere ųrTU UeTUeE Uo enTure UIaU UIe ouUQuU EaUa oG UIe TenTorT XorLeE aT 

eYQecUeE. " moUor encoEer XaT iniUially TelecUeE aT UIe inQuU GeeEbacL Uo conUrol UIe moWemenU 
oG UIe roboU car. 6TinH UIe Walue oG encoEer moUor Uo conUrol UIe moWemenU iT EiGųculU becauTe 
UIe roUaUion oG eacI moUor muTU be meaTureE Gor UIe calculaUion. IU XaT EiGųculU Gor boUI moUorT 
Uo TQin anE TUoQ aU UIe Tame Uime. 5Ie I3 TenTor XaT cIoTen inTUeaE a 1ID conUroller. 5Ie WalueT 
Grom UIe I3 TenTor Xere uTeE Uo calculaUe UIe errorT TUraiHIUGorXarEly. 5Ie WalueT oG ,

Q

 ,

i

 anE ,

E 

coulE be aEKuTUeE Uo TuiU UIe roboU car. 
 5IiT QroKecU uTeT UIe "rEuino ID& aT an enWironmenU Uo XriUe UIe QroHramT Gor UIe roboU 

car in $-liLe "rEuino lanHuaHe. 5Iere XaT a Qroblem XiUI UIe #lueUooUI communicaUion becauTe 
iniUially
 an ).-10 #lueUooUI moEule XaT uTeE. )oXeWer
 UIe ).-10 XaT EeTiHneE Gor iOS anE UIuT 

"rEuino-baTeE &EucaUional 3oboUicT XiUI "nEroiE .obile "QQlicaUion
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IaE Uo be reQlaceE XiUI UIe )$-05 moEule. 5Ie communicaUion XaT UeTUeE by TenEinH EaUa Grom 
an "nEroiE EeWice Uo TIoX in Serial .oniUor on "rEuino ID& anE receiWinH UIe EaUa bacL Uo TIoX 
UIaU UIe QroUoUyQinH communicaUion XorLeE.

B. Software Testing
 5Ie iOS aQQlicaUion anE UIe roboU car <2> anE <3> UIaU UIiT XorL XaT inTQireE by anE im-

QroWeE uQon XaT UeTUeE on more UIan one IunEreE TUuEenUT. 'or UIe iniUial QIaTe oG UIiT XorL
 UIe 
"nEroiE WerTion anE UIe imQroWeE roboU car XiUI UIe 1ID conUroller Xere UeTUeE XiUI a mucI Tmall-
er UarHeU HrouQ oG 13 TUuEenUT. 5Iey TolWeE all UIe Qu[[leT anE comQleUeE UIe TurWey. "lUIouHI UIe 
number oG QarUiciQanUT XaT Tmall anE TUaUiTUically inTiHniųcanU
 UIe Tummary oG UIe RueTUionnaire 
anE UIe collecUeE GeeEbacL are TIoXn in 5able 1.

5BCMF��� Summary oG UIe RueTUionnaire (5 beinH UIe moTU TiHniųcanU)

 2VFTUJPOT������

 SoGUXare 
1. )oX TaUiTųeE are you XiUI UIe TQeeE oG UIe aQQlicaUion  �.15
2. )oX TaUiTųeE are you XiUI UIe oWerall menu  �.31
3. Do you UIinL iUĴT eaTy Uo uTe aQQT XiUI UIe roboU car  �.15
�. Do you liLe UIe aQQlicaUion EeTiHn  �.15
  )arEXare
1. )oX TaUiTųeE are you XiUI UIiT roboU car eaTe oG uTe  3.92
2. )oX TaUiTųeE are you XiUI UIe moWemenU oG UIe roboU car  3.92
3. Do you liLe UIe roboU carĴT  EeTiHn  �.08
               OWerall
)oX mucI Gun Eo you IaWe XiUI UIe aQQ anE roboU carT  �.38
                       ��������������'FFECBDL
"EE more EiWerTe Qu[[leT in UIe aQQlicaUion.

 .oTU uTerT Xere TaUiTųeE XiUI UIe oWerall QerGormance oG UIe "nEroiE aQQlicaUion anE 
UIe roboU car aT a QeEaHoHical Uool Uo UeacI comQuUaUional UIinLinH. )oXeWer
 UIe GeeEbacL TIoXT 
UIaU EeTQiUe imQroWinH XiUI UIe 1ID conUroller
 UIe locomoUion oG UIe roboU car coulE TUill be en-
IanceE
 QerIaQT XiUI more TenTory EaUa. 

 $urrenUly
 UIere are only UXenUy Qu[[leT in UIe aQQlicaUion Uo LeeQ UIe Qlay TIorU. )oX-
eWer
 Gor UIe TUuEenUT Uo receiWe more beneųUT
 more QracUice QroblemT TIoulE be aEEeE alonH 
XiUI inTUrucUional WiEeo cliQT.
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$0/$-64*0/
5Ie reTearcI obKecUiWeT oG EeTiHninH anE imQlemenUinH a roboU car Uo be conUrolleE XiUI 

an "nEroiE aQQlicaUion on a UableU XaT meU. 1ID conUroller XaT imQlemenUeE Uo imQroWe UIe  
QerGormance oG UIe roboU car locomoUion. 5Ie mobile aQQlicaUion
 inTQireE by UIe QreWiouT iOS 
WerTion
 XaT XriUUen in "nEroiE Gor more uniWerTal uTe. 5Ie uTerT Xere TaUiTųeE XiUI UIe ouUcomeT 
oG UIe QroKecU. 5Ie GuUure XorL incluEeT uTinH more TenTory EaUa Gor 1ID GeeEbacL conUrol looQ
 
more Qu[[leT
 anE inTUrucUional WiEeocliQT

"$,/08-&%(.&/5�
 5Ie auUIorT XoulE liLe Uo UIanL UIe NareTuan 6niWerTiUy .aLer $lub Gor UIe TQonToreE 

eRuiQmenU
 Dr. "nUony )arųelE Gor IiT aEWice on EebuHHinH anE EeWeloQinH UIe mobile aQQlicaUion
 
anE ųnally
 "TTiTUanU 1roGeTTor Dr. 5IanaUIorn 1IoLa
 .r. 5iUiQan 1IeUcITricIan
 anE .r. ,riUTana 
,umQIeU Gor UIeir UecInical anE moral TuQQorU.

3&'&3&/$&
Sye
 :. -.
 Joyce
 ). -. ,. (201�
 SeQUember). 3eWieX on UeacIinH anE learninH oG comQuUaUional 

UIinLinH  UIrouHI QroHramminH� 8IaU iT neYU Gor ,-12 
 201� $omQuUerT in )uman #eIaWior 
(QQ. 51- 61).
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