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Editorial

7KH (GLWRULDO %RDUG Rl ,QWHUQDWLRQDO -RXUC
LV SULYLOHJHG WR SUHVHQW D QHZ YROXPH
ZDV GLYLGHG LQWR IRXU FKDSWHUV DQG LQFOXGH
7KHRUHWLFDO DQG 3UDFWLFDO $VSHFWV RI 8VLQJ $L
7KH VHFRQG FRQWDLQV DUWLFOHY FRQFHUQHG ZL\
$VSHFWV Rl ,QQRYDWLRQDO $SSURDFK LQ (GXFDWL
WKLUG LQFOXGHV UHVHDUFK UHVXOWV RQ ,PPHUVLY
FKDSWHU LV FDOOHG 5HSRUWYV

&KDSWHU , LV HQWLWOHG *7KHRUHWLFDO DQG 3
,QWHOOLJHQFH $, LQ (GXFDWLRQ  DQG FRQWDLQ\

7KH ILUVW DUWLFOH RI WKH YROXPH WLWOHG ®
8VHIXOQHVV RI /DUJH /DQJXDJH ORGHOV 7KH 5ROH
(DVH RI 8VH" ZDV SUHSDUHG E\ 6QMH&DQD %DELU |
8QLYHUVLW\ RI -XUDM 'REULOD LQ 3XOD &URDWLD
38 LV D NH\ GHWHUPLQDQW Rl WHFKQRORJ\ DFFHS
ORGHOV //0V VXFK DV &KDW*37 EHFRPH PRUH FRPF
LV HVVHQWLDO WR LGHQWLI\ IDFWRUV VKDSLQJ VW
*URXQGHG LQ WKH 7THFKQRORJ\ $FFHSWDQFH ORGHC
HIITHFWV Rl UHOHYDQFH WR DFDGHPLF OHDUQLQJ SH
RI 8VH 3(28 RQ 38 7KH VWXG\ LQYROYHG VWXGH!
DQG XVHG 6SHDUPDQ FRUUHODWLRQ DQG PXOWLYDL
WRUV VKRZHG VLJQLILFDQW SRVLWLYH FRUUHODWL
LQGLFDWHG WKDW RQO\ UHOHYDQFH WR DFDGHPLF
VLIQLILFDQW SUHGLFWRUV 7RJHWKHU WKH\ H[SODL
3(28 SOD\HG D PLQRU UROH 7KH ILQGLQJV KLJKOI
UHOHYDQW DQG HQJDJLQJ //0 EDVHG WRROV WR VX!
KLJKHU HGXFDWLRQ

/IXFLH =RUPDQRYi DQG &iUND ytSRYi DXWKRUV IUJ
OLF SUHSDUHG WKH DUWLFOH WLWOHG 37KH 8VH R
3HUVRQDO /LIH Rl 6BWXGHQWYV RI 3HGDJRJ\3 7KLV V\
GHQWV LQ WKH &]HFK 5HSXEOLF DQG 3RODQG XVH D
SHUVRQDO FRQWH[WV 8VLQJ D TXDQWLWDWLYH TX
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IURP ILYH XQLYHUVLWLHV LQ ERWK FRXQWULHV WK
SHUFHSWLRQV RI'$, 7KH UHVXOWV VKRZ WKDW $, L\
GHPLF URXWLQHV ZLWK 3ROLVK VWXGHQWYV XVLQJ
FRPPRQ DSSOLFDWLRQV LQFOXGH LQIRUPDWLRQ UH
LQJ DVVLIJQPHQWY WUDQVODWLRQ JUDPPDU FKHF
BWXGHQWY YLHZ $, DV XVHIXO IRU WKHLU IXWXUH W
IXUWKHU WUDLQLQJ ZKLOH DOVR UHFRJQL]JLQJ HWk
YHULI\LQJ $, JHQHUDWHG FRQWHQW 'LIITHUHQFHV HF
IUHTXHQF\ Rl SUDFWLFDO XVH SHUFHLYHG DZDUHQ
JXLOW 7KH VWXG\ KLIJKOLJKWY WKH QHHG IRU V\VW
WKH GHYHORSPHQW RI GLILWDO FRPSHWHQFLHV LQ

&KDSWHU ,, LV WLWOHG 30HWKRGRORJLFBO DQG
WLRQDO $SSURDFK LQ (GXFDWLRQ" DQG FRQWDLQV

7KH PDQXVFULSW WLWOHG 3/RZ &RJQLWLYH /RDG
$ 6FRSLQJ 5HYLHZ IRU *HQ = /HDUQHUV  ZDV SUHSD
OpQD aYHFRYi OLFKDO .DEiW DQG ODUWLQ 3DXpLQ
6V &\ULO DQG OHWKRGLXV LQ 7UQDYD 6ORY-DNLD 7
WLRQ = OHDUQHUV ZKR RIWHQ H[SHULHQFH UHGXF
VDWXUDWHG OHDUQLQJ HQYLURQPHQWY :KLOH WHF
PHGLD XVH DUH DVVRFLDWHG ZLWK SRRUHU DFDGHF
JHVWV WKDW ORZ FRJQLWLYH ORDG GLJLWDO DFWL
ILGJHWV DQG VKRUW PLFUR EUHDNV + PD\ KHOS
UHYLHZ PDSV VWXGLHV SXEOLVKHG EHWZHHQ D
ILGJHWLQJ WRROV DQG ORZ GHPDQG DFWLYLWLHV L
35,60% 6F5 JXLGHOLQHV 7KH DQDO\VLV RI VWXGLH
ORZ HIIRUW DFWLYLWLHY FDQ UHVWRUH DWWHQWLR
RXW LPSDLULQJ WDVN SHUIRUPDQFH SDUWLFXODUC
LOQWHUUXSWLRQV 7KH ILQGLQJV DOVR KLJKOLJKW
OHDUQHU FRQWURO +RZHYHU HYLGHQFH RQ PHPRI
SOLFDWLRQV UHPDLQV OLPLWHG )XUWKHU H[SHULP
QHHGHG WR HYDOXDWH SXUSRVHIXOO\ GHVLJQHG O
VXSSRUWYV IRU *HQ = OHDUQHUV

$ 6FUDWFK %DVHG 6LPXODWLRQ RI 9LUXV 6SUHDG
3URMHFW? ZDV GHYHORSHG E\ ODULD :LVQLHZVND IU
WKH /RG] 8QLYHUVLW\ RI 7THFKQRORJ\ 3RODQG DQG
8QLYHUVLW\ Rl THFKQRORJ\ 3RODQG 7KLV TXDOLWI
EDVHG VLPXODWLRQ SURMHFW FUHDWHG E\-D SULPE
LQJ 7KH VWXG\ LQYHVWLJDWHY KRZ GHVLJQLQJ D V
SURJUDPPLQJ HQYLURQPHQW VXSSRUWY WKH GHYHC
FRPSHWHQFHV 'DWD IURP WKH 6FUDWFK DUWHIDFW
VSHFWLYH LQWHUYLHZ UHYHDO WKDW FUHDWLQJ W
SUDFWLFHV LQFOXGLQJ GHFRPSRVLWLRQ LWHUD!
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(GLWRULDO

UHDVRQLQJ DERXW FDXVDO UHODWLRQVKLSV 7KH
VLEOH SURJUDPPLQJ WRROV LQ VXSSRUWLQJ FRQVYV
DQG WHVWLQJ Rl H{HFXWDEOH DUWHIDFWV 7KH VW
SURMHFWY FDQ HQKDQFH UHPRWH DQG K\EULG HG
PHQWDWLRQ DQG UHIOHFWLRQ ZKLOH QRWLQJ OLPL
.DPLOD 6]ZHG DQG $QQD % NDaD IURP *OREDO &RC
SUHSDUHG WKH DUWLFOH WLWOHG 3'HFRGLQJ 8VHU
H OHDUQLQJ SURMHFW ~ ( OHDUQLQJ KDV EHFRPH D N
DQG VNLOOV \HW LWV HIIHFWLYHQHVY ODUJHO\ G
QHHGV DQG H[SHFWDWLRQV 8VHU ([SHULHQFH 8;
VXFFHVV Rl H OHDUQLQJ VROXWLRQV DQG UHTXLUH
WLRQDO 'HVLJQHUV VWDNHKROGHUV DQG 6XEMHFYV
WKH UHODWLRQVKLS EHWZHHQ 8; DQG ,QVWUXFW
LGHQWLI\LQJ SULQFLSOHYV DQG SUDFWLFHV WKDW \
H[SHULHQFHV %DVHG RQ DQ DQDO\VLV RI FXUUHQ
VLIKWV WKH VWXG\ SURSRVHV VWUDWHJILHV WR HC
DQG HGXFDWLRQDO RXWFRPHV ,W DOVR SUHVHQWYV
DVVHVVPHQW RI 8; HOHPHQWY GXULQJ H OHDUQLQJ ¢
WLFDO URDGPDS IRU XVHU FHQWHUHG LQVWUXFWLR
&KDSWHIW , WLWOHG 3, PPHUVLYH 7THFKQRORJLHV L
WZR PDQXVFULSWYV
S7KURXJK 8QLYHUVLW\ 6WXGHQWVY +HDGVHWYV 7
1HZ /HDUQLQJ ([SHULHQFHV  ZDV SUHSDUHG E\ DQ |
,ZRQD ORNZD 7DUQRZVND IURP *GDQVN 8QLYHUVLW
7DUQRZVND IURP &UDQILHOG 8QLYHUVLW\ 7KH UH\
WHEKQRORJ\ HQKDQFHG OHDUQLQJ LQWR XQLYHUVL
WLRQDO WHDFKLQJ WRZDUG DFWLYH DQG FROODERU
95 LV D SURPLVLQJ LQQRYDWLRQ WKDW FDQ VXSSR
HQYLURQPHQWY 7KLV VWXG\ H[DPLQHV VWXGHQWYV
95 LQWR XQLYHUVLW\ FRXUVHV LQFUHDVHV WKHLU |
QRPHQD DQG HQKDQFHV HQJDJHPHQW DQG OHDUQL
RQ VXUYH\ GDWD FROOHFWHG LQ -XQHz%-XO\ IUR
DW *GDQVN 8QLYHUVLW\ RI THFKQRORJ\ 7KH ILQGL
HGXFDWLRQDO SRWHQWLDO RI 95 DQG WKH LQVWUXF
LWV HIIHFWLYH LPSOHPHQWDWLRQ LQ KLJKHU HGXF
BRELD <DMPRIRI®QLYHUVLW\ Rl %DUL $OGR ORUR (¢
RJ\ &RPPXQLFDWLRQ 6FLHQFHV ,WDO% PPHIHYDYHG
7HFKQRORJLHV $5 95 IRU (QKDQFLQJ /HDUQLQJ |
$GGUHVVLQJ WKH 1HHGV Rl ,QWHUQDWLRQDO 6WXG
JOREDOL]DWLRQ KDV LQFUHDVHG WKH FXOWXUDO G
DOVR FUHDWLQJ FKDOOHQJHV IRU LQWHUQDWLRQTE
FXOWXUDO DGMXVWPHQW DQG ZHOO EHLQJ ,PPHU\
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DQG 9LUWXDO (HDOLW\ $5 95 KDYH HPHUJHG DV L
LVVXHV E\ VXSSRUWLQJ LQFOXVLYH HQJDJLQJ DQC
7KLV WKHRUHWLFDO VWXG\ DQDO\]JHV UHFHQW OL
ZLWK D SDUWLFXODU IRFXV RQ ,WDO\ XVLQJ VRFLR
DQG VHOl GHWHUPLQDWLRQ WKHRU\ DV DQDO\WLFD
FKDOOHQJHY DQG SUDFWLFDO VROXWLRQV IRU LP¢
PXOWLFXOWXUDO FODVVURRPYV 7KH ILQGLQJV VXJJ
HQYLURQPHQWY FDQ HQKDQFH SV\FKRORJLFDO VDIH
HQJDJHPHQW DQG GHHS OHDUQLQJ LQ KLJKHU HGX
&KDSWHU ,9 LV FDOOHG 35HSRUWYV’ DQG LQFOXGI
(XJHQLD 6P\UQRVYID RR \&XENHND/ LW\ RI 6LOHVLD L
)DFXOW\ RI $UWV DQG (GXFDWLRQDO 6FLHQFHV LC
WKH '/&& FRQIHUHQFH SUHSDUHG 3$ 5HSRUW IUF
&RQIHUHQFH 3 7KHRUHWLFDO DQG 3UDFWLFDO $VSHI
ZZZ GOFF XV HGX SO VXEWLWOHG 3( OHDUQLQJ
$UWLILFLDO ,QWHOOLJHQFH *$, *DPLILFDWLRQ DQ
LQ (GXFDWLRQDO 3UDFMH FHVBQHGEMWLRQURKWKH , Q\
HQWLILF &RQIHUHQFH 2*7KHRUHWLFDO DQG 3UDFWL
KHOG XQGHU WKH WKHPH RI 3( OHDUQLQJ ,QWHUDF
,QWHOOLJHQFH *$, *DPLILFDWLRQ DQG ,PPHUVLY}
FDWLRQDO 3UDFWLFH DQG 5HVHDUFK  RQ 2FWREHU
RI 6LOHVLD LQ .DWRZLFH ,W ZDV RUJDQLVHG E\ Wi
BFLHQFHV LQ &LHV]\Q )DFXOW)\ Rl 6RFLDO 6FLHQFH"
DQG ODWHULDOV 6FLHQFHV LQ 6RVQRZLHF WKH ,Q\
RI & RPSXWHU 6FLHQFH 8QLYHUVLW\ RI 6LOHVLD LQ
7KLV YROXPH EULQJV WRJHWKHU GLYHUVH VWXG
PDWLRQ RI H OHDUQLQJ DQG HGXFDWLRQDO SUDF
LPPHUVLYH WHFKQRORJLHY DQG XVHU FHQWHUHG
LPSRUWDQFH Rl SHGDJRJLFDO UHOHYDQFH HQJDJH
VWUXFWLRQDO GHVLJQ LQ HIITHFWLYHO\ LQWHJUDWL
HGXFDWLRQDO FRQWH[WYV DQG OHYHOV
7KH (GLWRULDO %RDUG H[WHQGV LWV EHVW ZLVKF
WLRQ FXULRVLW\ DQG HQWKXVLDVP LQ H[SORULQJ
OHDUQLQJ :H WUXVW WKDW WKH LQVLIJKWY SUHVHGC
HQGHDYRUV HQKDQFH HGXFDWLRQDO SUDFWLFH I
ZLWK HPHUJLQJ WHFKQRORJLHV ,W LV RXU KRSH W
IXUWKHU UHVHDUFK IRVWHU PHDQLQJIXO FROODER!
PHQW WR VKDSLQJ WKH IXWXUH RI HGXFDWLRQ

Eugenia Smyrnova-Trybulska
(GLWRU LQ &KLHI ,-5(/
KWWSV RUFLG RUJ
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6QMHADQD %DELI
J)DFXOW\ RI ,QIRUPDWLFV 8QLYHUVLW\ RI -XUDM '"REULOD LQ 3X
@KWWSV RUFLG RUJ jjjj jjil rrlr snjo

'HWHUPLQDQWYV RI 6WXGHQWVY 3HU
RI /DUJH /DQJXDJH ORGHOV 7KH 5RO
(QMR\PHQW DQG (DVH RI 8VH

$SEVWUDFW

3HUFHLYHG 8VHIXOQHVV 38 LV RQH Rl WKH PRV\
DFFHSWDQFH RI WHFKQRORJLHV DV LW VWURQJO\ LQ
DFWXDO XVH Rl WKH WHFKQRORJ\ $V ODUJH ODQJXE
DUH LQFUHDVLQJO\ XVHG LQ KLJKHU HGXFDWLRQ LW
LQIOXHQFH VWXGHQWVY SHUFHSWLRQV RI WKH XVH
%DVHG RQ WKH 7THFKQRORJ\ $FFHSWDQFH ORGHO 7$0
RI UHOHYDQFH WR DFDGHPLF OHDUQLQJ SHUFHLYHC
3(28 RQ VWXGHQWVY SHUFHSWLRQV RI WKH XVHIX
VWXGHQWYV IURP D &URDWLDQ XQLYHUVLW\ 7KH

FRUUHODWLRQ DQG PXOWLYDULDWH UHJUHVVLRQ D
WKDW DOO WKUHH IDFWRUV KDG D VWDWLVWLFDO
SHUFHLYHG XVHIXOQHVV RI //0V +RZHYHU WKH UHJ
UHOHYDQFH WR DFDGHPLF OHDUQLQJ DQG SHUFHLY!|
LQJ ZHUH VLJQLILFDQW SRVLWLYH SUHGLFWRUV ZKL
UROH 7RJHWKHU WKHVH WZR YDULDEOHV H[SODLC
SHUFHSWLRQV RI WKH XVHIXOQHVV RI //0V 7KH UH)
LGHQWLI\LQJ WKH IDFWRUV WKDW VKDSH VWXGHQW
DV WKH\ DUH DQ LPSRUWDQW SUHGLFWRU RI LQWHZG
VXJIJHVW WKDW WKHUH LV D QHHG WR GHYHORS //C
UHOHYDQW DQG HQJDJLQJ IRU VWXGHQWY DQG WKL
FHVVIXO LQWHJUDWLRQ LQWR KLJKHU HGXFDWLRQ
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6QMHADQD %DELI

. H\Z RIDGOGM /DQIJXDJH ORGHOV //0V T7HFKQRORJ
740 SHUFHLYHG XVHIXOQHVV UHOHYDQFH IRU DF
PHQW KLJKHU HGXFDWLRQ

*HQHUDWLYH $UWLILFLDO ,QWHOOLJHQFH *HQ$
OHDUQLQJ WR DXWRQRPRXVO\ JHQHUDWH QHZ FRQV
HOV //0V VXFK DV &KDW*37 *HPLQL &ODXGH DQG
KXPDQ OLNH WH[W DQG DUH LQFUHDVLQJO\ XVHG LC
DQG WHDFKLQJ %HONLQD HW DO *LDQQDNRV H
8QGHUVWDQGLQJ WKH IDFWRUV WKDW VKDSH DWWL
VXFFHVVIXO LQWHJUDWLRQ LQWR KLJKHU HGXFDWL
WHEKQRORJLHY GHSHQGY RQ VWXGHQWVY SHUFHSW
PRWLYDWLRQDO DVSHFWV 'DYLV 9HQNDWHVK

B3UHYLRXV UHVHDUFK KDV VKRZQ WKDW WKH V>
KLJKHU HGXFDWLRQ UHTXLUHV D VLPXOWDQHRXV P
DQG HWKLFDO FKDOOHQJHV *DUFtD /ySH] HW DO
WDLQDEOH DQG VFDODEOH LQIUDVWUXFWXUH D ED
LQ OHDUQLQJ SURWHFWLRQ RI GDWD TXDOLW)\ DQG
JXLGHOLQHY DQG KXPDQ RYHUVLJKW ZKLOH %HON
WUDQVIRUPV WHDFKLQJ DQG VWXGHQW VXSSRUW
IUDPHZRUNV LQ RUGHU WR EH LPSOHPHQWHG UHVS

HPSKDVLVHG WKH LPSRUWDQFH RI DOLJQLQJ
SURIHVVLRQDOV ,Q WKH FRQWH[W RI WKLV UHVHDU
WDQFH RI DOLJQLQJ //0V ZLWK VWXGHQWVY SHGDJ|
D GLUHFW LPSDFW RQ WKHLU SHUFHLYHG XVHIXOQF
XVH Rl QHZ WHFKQRORJLHV )XUWKHUPRUH *LDQQL
IRU FDUHIXO LPSOHPHQWDWLRQ DQG HYLGHQFH RI
6ZDUW DOVR KLJKOLJKW WKH SRWHQWLDO RI /
WDVN DXWRPDWLRQ EXW ZDUQ RI HWKLFDO FKDOO
ELDV 7KH\ DGYRFDWH WKH XVH RI H[SODLQDEOH DU
RYHUVLJKW WR HQVXUH WUXVW DQG DFFRXQWDELO

5HVHDUFK 3UREOHP /DUJH ODQJXDJH ORGHOV //(
KLJKHU HGXFDWLRQ EXW WKH IDFWRUV WKDW LQIO
IXOQHVV IRU OHDUQLQJ KDYH QRW \HW EHHQ DGHT
UDUHO\ H[DPLQHG D FRPELQHG LQIOXHQFH RI UHOHY
HQMR\PHQW DQG SHUFHLYHG HDVH RI XVH RQ VWXG
ODFN RI HYLGHQFH OLPLWYV RXU XQGHUVWDQGLQJ RI
YDOXH RI //0V DQG KLQGHUV WKHLU HIIHFWLYH LQ\
SUDFWLFHV ,Q DGGLWLRQ SUHYLRXV VWXGLHV KL
XVDJH EHKDYLRXUV RI *HQ$, WRROV LQFOXGLQJ //0\
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'"HWHUPLQDQWY RI 6WXGHQWVY 3HUFHLYHG 8VHIXOQHVV RI /DU

WKDW VWXGHQWY KDYH D JHQHUDOO\ SRVLWLYH DW
WKHLU XVHIXOQHVVY DQG UHOHYDQFH IRU SHUVRQD
DQG UHVHDUFK EXW DOVR KDYH FRQFHUQV DERXW
6LPLODUO\ $OPDVVDDG HW DO IRXQG WKDW PF
FLDOO\ &KDW*37 SULPDULO\ IRU GHILQLQJ DQG FOD!
LGHDV DQG VXPPDULVLQJ OLWHUDWXUH 6WXGHQWYV
DFFHVV WLPH VDYLQJYV DQG LPPHGLDWH IHHGEDFN
RI LQIRUPDWLRQ SODJLDULVP UHGXFHG LQWHUSH
OHDUQHU DXWRQRP\ %RWK VWXGLHV HPSKDVLVH WK
LQWHJULW\ SROLFLHV DQG VXSSRUW V\VWHPV WR |
ULVNV DVVRFLDWHG ZLWK WKHLU XVH
5HVHDUFK )RFXV 7R DGGUHVV WKLV JDS WKLV VV
DFDGHPLF OHDUQLQJ SHUFHLYHG HQMR\PHQW DQG
GHQWVY SHUFHSWLRQV Rl WKH XVHIXOQHVV RI //0V
$FFHSWDQFH ORGHO 7%$0 LV DQ LPSRUWDQW SUHGL
WHFKQRORJLHV 7KH DLP RI WKH VWXG\ LV WR ILQ
VWURQJHVW SUHGLFWRUV Rl SHUFHLYHG XVHIXOQH"
RI VWXGHQWVY] SHUFHSWLRQ DQG DFFHSWDQFH RI /
FDQ VHUYH DV D EDVLV IRU WKHLU VWUDWHJLF DQG
LQ WKH HGXFDWLRQ V\WVWHP DV ZHOO DV D EDVLV
IUDPHZRUN IRU IXWXUH UHVHDUFK LQ WKLV FRQWH
UHVHDUFK LV EDVHG RQ WKH 7$0 'DYLV DQG LV
'DYLV 780 9HQNDWHVK %DOD $FFRUG
SHUFHLYHG HDVH RI XVH 3(28 DQG SHUFHLYHG XV
GLEFWRUV Rl LQWHQWLRQ WR XVH ZLWK 3(28 QRW R
DOVR LQFUHDVLQJ 38 7$0 LQWURGXFHV MRE UHOH"
ZKLFK WKH XVHU EHOLHYHV WKH WHFKQRORJ\ LV Gl
KLJKHU SHUFHLYHG UHOHYDQFH DOVR LQFUHDVHYV :
DGGLWLRQDOO\ LQFOXGHYV KHGRQLF PRWLYDWLRQ |
ZKLFK LQFUHDVHV 3(28 DQG UHVHDUFK <L +ZDQJ
VKRZV WKDW 38 FDQ DOVR EH GLUHFWO\ LQIOXHQ
WKH PRWLYDWLRQ DQG LQWHQWLRQ WR XVH *HQS$,
$OVKDP\ HW DO KDYH VKRZQ WKDW VWXGHQW\
WKH\ SHUFHLYH LW DV UHOHYDQW DQG XVHIXO IRU
ZULWLQJ VXPPDULJLQJ 3HUFHLYHG XVHIXOQHVV D¢
WR EH LPSRUWDQW SUHGLFWRUV RI LQWHQWLRQ WHF
WDQFH RI PDWFKLQJ WKH WRROYfV FDSDELOLWLHV W
IRXQG WKDW WKH PRVW LPSRUWDQW SUHGLFW
SHUFHLYHG XVHIXOQHVV DQG DWWLWXGH WRZDUGV
ZHUH ZHDNHU SUHGLFWRUV 6LQJK 3DLYD VKR
DQG WHFKQRORJLFDO QRYHOW\ Rl *HQ$, WRROV LQF
LQIOXHQFH VDWLVIDFWLRQ DWWLWXGH DQG FRQWL
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6QMHADQD %DELI

HIWHQGHG WKH 7$0 E\ LQFOXGLQJ OHDUQLQJ PRWL"
DQG SUHYLRXV XVDJH H[SHULHQFH DQG VKRZHG WKD
DWWLWXGH WRZDUGV XVLQJ //0V ZKLOH SHUFHLYHC

OHWKRGRORJ\ RI 5SHVHDUFK

General Background of Research. 7KLV VWXG\ EXLOGV RQ W
7%0 9HQNDWHVK 'DYLV 7%0 9HQNDWHVK
LGHQWLILHYV 38 DQG 3(28 DV LPSRUWDQW SUHGLFWRI
UHOHYDQFH DV D GHWHUPLQDQW RI 38 ZKLOH 7%0
FHLYHG HQMR\PHQW DV DQ DQWHFHGHQW RI1 3(28 D
LOQWHJUDWHG LQWR KLIJKHU HGXFDWLRQ XQGHUVWD
FHSWLRQV RI XVHIXOQHVV LV FULWLFDO WR WKHLU &
6DPSOH RI 5HVHDUFK $ WRWDO RI VWXGHQWYV |
LQWHJUDWHG -XUDM 'REULOD 8QLYHUVLW\ RI 3XOD
FDPH IURP WKH )DFXOW\ RI ,QIRUPDWLFV IRO
DQG $XGLRYLVXDO &RPPXQLFDWLRQ WKH 8QL>
(DUO\ DQG 3UHVFKRRO (GXFDWLRQ WKH )DFXC
OHFKDQLFDO (QJLQHHULQJ DQG &RPSXWHUYU (QJLQE
LFV DQG 7RXULVP 3'U OLMR OLUNRYLG" WKH $F
J)DFXOW\ RI 1DWXUDO 6FLHQFHV DQG WKH ,QW
7KLY VDPSOH ODUJHO\ PDWFKHV WKH RQH X'
S ZLWK RQO\ WZR DGGLWLRQDO SDUWLFLSD!
IHPDOH VWXGHQWYV PDOH VWXGHQWY DQG
JHQGHU ,Q WHUPV RI VWXG\ VWDWXV ZHUH 1IX
SDUW WLPH VWXGHQWYV ORVW RI WKHP UDWF
DYHUDJH DV HIFHOOHQW DQG GHVFULEH(
OHDUQLQJ GLIILFXOWLHV $V IRU WKHLU H[SHULHQ
WKH SDUWLFLSDQWY VDLG WKH\ KDG XVHG &KDW*3"
QHYHU XVHG LW :KHQ DVNHG DERXW XVLQJ &KDW*3
VDLG WKH\ KDG XVHG LW IRU WKLY SXUSRVH .
VWXGHQWYV VDLG WKH\ KDG EHHQ XVLQJ &KDW
IRU DERXW D \HDU DQG IRU PRUH WKDQ D \HDU
DFDGHPLF OHDUQLQJ VHYHUDO WLPHV D ZHHN DW
SURSRUWLRQ XVHG LW VHYHUDO WLPHV D ZH
XVLQJ &KDW*37 WR VXSSRUW WKHLU OHDUQLQJ ZK
PHQWLRQHG RWKHU *HQ$, WRROV VXFK DV &RSLOR
6WXGHQWY UDWHG WKHLU NQRZOHGJH RI XVL
DV JRRG O 6' DQG WKHLU VDWLVIDFWLR(
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'"HWHUPLQDQWY RI 6WXGHQWVY 3HUFHLYHG 8VHIXOQHVV RI /DU

0 6 ,Q WHUPV Rl SHUFHLYHG XVHIXOQH)\
KHOSV WKHP PRVW Rl WKH WLPH VDLG LW KHO
FRQVLGHUHG LW HVVHQWLDO IRU WKHLU OHDUQLQ
DVVLIQPHQWY DQG H[HUFLVHYV WR ILQG DGGL
JHW KHOS ZLWK FRGLQJ DQG SURJUDPPLQJ

D TXHVWLRQ DQG DQVZHU VLPXODWLRQ DQG W
7KH\ XVH LW OHVV IUHTXHQWO\ WR VROYH PDWKHPD
WR DQDO\]H VWXG\ PDWHULDOV WR ZULWH VH

DQG OHDVW IUHTXHQWO\ WR OHDUQ DQG SUDF
ELJJHVW EHQHILWY WKH\ FLWHG ZHUH VDYLQJ WLPH
WLRQ ZKLOH WKH VPDOOHVW SURSRUWLRQ RI
WKHP WR GHYHORS FULWLFDO WKLQNLQJ

5HVHDUFK 4XHVWLRQV 7KH PDLQ REMHFWLYH RI W
SUHGLFWRUV RI VWXGHQWVY SHUFHSWLRQV RI WKH
&RSLORW *HPLQL DQG RWKHUV DV D OHDUQLQJ DLG
TXHVWLRQV ZHUH IRUPXODWHG

,V WKHUH D UHODWLRQVKLS EHWZHHQ UHOHYDQ

HOQMR\PHQW SHUFHLYHG HDVH RI XVH DQG SHUF

university students?

:KLFK RI WKHVH IDFWRUV DUH VLJQLILFDQW SUH«

FHLYHG XVHIXOQHVV RI //OV"

+\SRWKHVHV %DVHG RQ WKH UHVHDUFK TXHVWLR
IRUPXODWHG
+ BHOHYDQFH IRU DFDGHPLF OHDUQLQJ LV SRVLW

XVHIXOQHVV RI //0V
+ 3HUFHLYHG HQMR\PHQW LV SRVLWLYHO\ UHODW

RI //0V
+ 3HUFHLYHG HDVH RI XVH LV SRVLWLYHO\ UHODW

RI //0V

L, QVWUXPHQW DQG 3URFHGXUHYV 7KH VXUYH\ ZDV
DIWHU WKH FRPSHWHQW DXWKRULWLHYV RI WKH U
KDG JLYHQ WKHLU FRQVHQW WR FRQGXFW WKH V
8QLYHUVLW\ LQ 3XOD ,W ZDV EDVHG RQ D YROXQWI
LOQVWUXPHQW zZDV GLVWULEXWHG WR SDUWLFLSDQV
VIVWHP XVHG IRU RQOLQH DQG K\EULG WHDFKLQJ
RQ *RRJOH &KDW 7KH LQVWUXPHQW DQG SURFHGX

SDSHU %DELU S ,Q WKLV SDSHU VHOHFWH
RQ WKH 7$0 'DYLV 740 9HQNDWHVK 'DYLV
%DOD

T Perceived usefulnessof LLMs + LQGLFDWHY WKH H[WHQW WR
WKDW XVLQJ //0V KHOSVY WKHP OHDUQ DQG DFFR
IURP 'DYLV Kksrs
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6QMHADQD %DELI

T Perceived ease ofuse + LQGLFDWHYV WKH H[WHQW WR ZKLF
R1 //0V DV HDV\ DQG HIIRUWOHVY DGDSWHG IURP
t Perceived enjoyment UHIHUV WR WKH H[SHULHQFH RI VDYV
ZKHQ XVLQJ //0V DGDSWHG IURP 9HQNDWHVK %
¥ Relevance for academic learning + LQGLFDWHY WKH H[WHQW W
WKH XVH RI //OV DV UHODWHG WR WKHLU DFDGHP
IHQNDWHVK 'DYLV |ljjj
5HOLDELOLW\ DQDO\WVLV VKRZHG WKDW DOOG VFDOH
OHQW LQWHUQDO FRQVLVWHQF\ UHOHYDQFH IRU DI
HQMR\PHQW . DQG HDVH RI XVH .
UHOLDELOLW\ RI WKH PHDVXUHPHQW LQVWUXPHQW\
'‘DWD $QDOKMLNWROOHFWHG GDWD ZDV DQDO\]JHG X
([FHO )LUVW GHVFULSWLYH VWDWLVWLFV ZHUH |
FRUUHODWLRQ DQDO\VLY ZDV XVHG WR H[DPLQH W
DFDGHPLF OHDUQLQJ SHUFHLYHG HQMR\PHQW St
XVHIXOQHVY 7R GHWHUPLQH WKH LQGLYLGXDO FRC
XVHIXOQHVV D PXOWLSOH UHJUHVVLRQ DQDO\VLV 2
ZLWK SHUFHLYHG XVHIXOQHVY DV WKH GHSHQGHQV
OHYHO zZzDV VHW DW S 7R GHWHUPLQH ZKHWKH
HQFHV WKH SHUFHSWLRQ RI WKH VWDWHPHQWYV RI \
IHUHQFH EHWZHHQ XVHUV DQG QRQ XVHUV RI //0V IR
XVLQJ WKH 0DQQ :KLWQH\ 8 WHVW

SHVXOWY RI SHVHDUFK

7TDEOH VKRZV WKH GLVWULEXWLRQ RI VWXGHQWYV
SHUFHLYHG XVHIXOQHVV RI //0V VXFK DV &KDW*37
OHDUQLQJ 7KH PHDQ VFRUHV RI DOO LWHPV ZLWKLC
UDQJHG IURP WR LQGLFDWLQJ D PRGHUDW
XVHIXOQHVV RI //OV IRU DFDGHPLF OHDUQLQJ
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'"HWHUPLQDQWY RI 6WXGHQWVY 3HUFHLYHG 8VHIXOQHVV RI /DU

7TDEOH |
'LVWULEXWLRQ RI UHVSRQGHQWVY DQVZHUV 1 - WR
ceived usefulness of LLMs

Frequency (%)

Scale items A 2 3 4 5 M  SD
: 7 A 37 A A o
Improves academic performance (6.9) A 363) A (20.6) A A
Increases productivity A : (2%65) (2204) A-O‘ 330 A
Improves efficiency in learning A'I:\ A (23;04) (2%75) (2155) A A
A A 24 34 A

Improves the quality of studies AA A (235) (333) A A

Note. Responses were givenona 6 SRLQW /LNHUW VFDOH o0 VWURQJO\ GLVDJL
PHDQ 6' VWDQGDUG GHYLDWLRQ

6RXUFH 2ZQ ZRUN

7KH UHVXOWYV RI WKH GHVFULSWLYH DQDO\VLV
RSLQLRQ WKDW WKH XVH RI //0V VXFK DV &KDW*37

KDG WKH KLJKHVW PHDQ O 6' ZLWK R
WKHLU DJUHHPHQW ZLWK WKLV VWDWHPHQW 6LPL
PHQWYV 3LQFUHDVHV SURGXFWLYLW\" 0 6'

SHUIRUPDQFH" O 6' ZLWK RI UHVSRQC

VWDWHPHQW 5HVSRQGHQWVY RSLQLRQ WKDW WKH
TXDOLW\ RI VWXGLHV" KDG WKH VDPH PHDQ VFRUH
VWXGHQWY DJUHHLQJ ZLWK WKH DERYH VWDWHPHC
LQ DQVZHUV LQGLFDWLQJ PRUH SURQRXQFHG LQGL
RI WKH FRQWULEXWLRQ RI //0V WR LPSURYLQJ WKH
0DQQ :KLWQH\ WHVW $SSHQGL[ 7DEOH FRQVLVWHQ
GLIIHUHQFHV EHWZHHQ //0 XVHUV DQG QRQ XVHUV
QHVV RI //0V $V VKRZQ LQ $SSHQGL[ 7DEOH //0 XV
KLJKHU OHYHO Rl SHUFHLYHG XVHIXOQHVV Rt //0V IR

LQJV RI XVHUV ZHUH FRQVLVWHQWO\ KLJKHU +
RI QRQ XVHUV * $00 GLIIHUHQFHYVY ZHUH VW
ZLWK PRGHUDWH WR VWURQJ HIIHFWV U i WR i

WKDW GLUHFW H[SHULHQFH RI XVLQJ //0V OHDGV W]

RI WKHLU XVHIXOQHVYVY LQ DQ DFDGHPLF FRQWHI[W
,Q RUGHU WR LQYHVWLIJDWH WKH SHUFHLYHG UH(

VSRQGHQWVYT DQVZHUV WR WKH WKUHH VWDWHPHQ\
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6QMHADQD %DELI

7TDEOH m
'LVWULEXWLRQ RI UHVSRQGHQWVY DQVZHUV 1 WR WK
UHOHYDQFH RI //OV IRU DFDGHPLF OHDUQLQJ

Frequency (%)

Scale items A 2 3 4 5 M  SD
. 23 23 20 X
Important for academic success (225) (27.5) (225) & 263 A
. A A 35 26 A iR
Relevant for educational goals AA A (34.3) (25.5) 303 A A
Important for educational tasks AA 26 30 26 ° 296 A A

A (255) (29.4) (25.5)

Note. Responses were givenona 6 SRLQW /LNHUW VFDOH o0 VWURQJO\ GLVDJI
PHDQ 6' VWDQGDUG GHYLDWLRQ

6RXUFH 2ZQ ZRUN

7KH UHVXOWV RI WKH GHVFULSWLYH DQDO\VLV 7
WKH VWXGHQWVY UHVSRQVHY WR DOO VWDWHPHQW
GRPLQDQWO\ QHXWUDO 0 + DQG RQO\ DERX
DJUHHG ZLWK WKH VWDWHPHQWY IURP WR
ZDV ZLWK WKH VWDWHPHQW WKDW WKH XVH RI //0V
LQGLFDWLQJ GLYLGHG RSLQLRQV RQ WKH YDC
7KH UHVXOWV RI WKH 0DQQ :KLWQH\ WHVW $SSHQ
VWDWLVWLFDOO\ VLIQLILFDQW GLIIHUHQFHY EHWZH
FHSWLRQV Rl WKH UHOHYDQFH RI //0V WR DFDGHPL
GLITHUHQFHV ZHUH IRXQG IRU DOO WKUHH VWDWHP
RI //0 UHOHYDQFH RI //0V IRU DFDGHPLF OHDUQLQJ
VLIQLILFDQWO\ KLJKHU + WKDQ WKRVH RI Q
IHUHQFHYV ZHUH VLJQLILFDQW IRU WKH VWDWHPHC
S UHOHYDQFH WR HGXFDWLRQDO JRDOV S
WDVNV S ZLWK PHGLXP HIIHFWV U i WR
WKDW XVHUV RI //0V UHFRJQL]H WKHLU HGXFDWLRQ
7R LQYHVWLJDWH WKH HPRWLRQDO GLPHQVLRQ R
SHUFHSWLRQV Rl WKHLU HQMR\PHQW RDE®RWNLQJ ZlI
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'"HWHUPLQDQWY RI 6WXGHQWVY 3HUFHLYHG 8VHIXOQHVV RI /DU

7TDEOH n
'LVWULEXWLRQ RI UHVSRQGHQWVY DQVZHUV 1 WR T
HQMR\PHQW RI XVLQJ //0 IRU DFDGHPLF OHDUQLQJ

Frequency (%)

Scale items A 2 3 4 5 M  SD
Using LLMs for learning is... 7 7 40 23 25 o
Fun (6.9) (6.9 (39.2) (22.5) (24.5) A A A
Pleasant 2 AA A 36 22 364 4
(200 A  (304) (35.3) A
Very interesting 5 A 29 33 A A A AA
49 A (32.4) (20.6)

Note. Responses were givenona 6 SRLQW /LNHUW VFDOH o0 VWURQJO\ GLVDJI
PHDQ 6' VWDQGDUG GHYLDWLRQ

6RXUFH 2ZQ ZRUN

7KH UHVXOWV Rl WKH GHVFULSWLYH DQDO\VLV 7D
XVH RI //0V LQ OHDUQLQJ LV SUHGRPLQDQWO\ SRVL
DJUHHG PRVW ZLWK WKH VWDWHPHQW WKDW XVLQJ
ZLWK PRUH WKDQ KDOI Rl WKH UHVSRQGHQWV

6LPLODU PHDQ VFRUHV ZHUH REWDLQHG IRU WKH
0 6' DQG *YHU\ LQWHUHVWLQJ " o0- 6'
PDWHO\ WR RI UHVSRQGHQWY DJUHHLQJ ZLWK
UHVXOWYV VXJIJHVW WKDW VWXGHQWYV JHQHUDOO\ ILQ
H[SHULHQFH 7KH UHVXOWYV RI WKH 0DQQ :KLWQH\ W
VKRZHG VWDWLVWLFDOO\ VLIJQLILFDQW GLIIHUHQFF
WKH SHUFHSWLRQ RI HQMR\PHQW 7KH GDWD LQ $SS
UHSRUWHG VLJQLILFDQWO\ KLJKHU PHDQ VFRUHV II
FRPSDUHG WR QRQ XVHUV $00 WKUHH VWDWHPHQW
8VHUV IRXQG ZRUNLQJ ZLWK //0V PRUH HQMR\DEOH
SOHDVDQW 05 YV DQG YHU\ LQWHUHVWL
ODUJHVW HIIHFW ZDV H[SHFWHG IRU WKH VWDWHPH
FRQILUPV WKDW WKH XVH RI GLUHFW //0V KDV D SR

7KH UHVXOWV RI WKH GHVFULSWLYH DQDO\VLV 7
GHQWY SHUFHLYH WKH XVH RI //0V LQ OHDUQLQJ DV

WKH LWHP SHDV\ WR XVH" 0 6' ZLWK

RU VWURQJO\ DJUHHLQJ 7KLV ZDV IROORZHG E\ WK
XQGHUVWDQGDEOH" 0 6' ZLWK SRVLWL
YDOXHVY DQG D ORZHU SURSRUWLRQ RI DJUHHPHQW
DFKLHYH WKH GHVLUHG UHVXOW" 0 6'

QR PHQWDO HIIRUW"™ 0 6' DIJUHHPHQW

QHXWUDO UHVSRQVHV VFRUH ZDV DOVR UHFRUGH
WR DFKLHYH WKH GHVLUHG UHVXOW" VXJJHVWLQJ
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6QMHADQD %DELI

RSLQLRQ RQ WKLV GLPHQVLRQ $OWKRXJK WKH PDI
WLYH DWWLWXGH WRZDUGV WKH HDVH RI XVH RI //C
IRU LQGLYLGXDO LWHPV LQGLFDWH GLIIHUHQW HJ
VWXGHQW SRSXODWLRQ

7TDEOH o
'LVWULEXWLRQ RI UHVSRQGHQWVY DQVZHUV 1 WR TXH
HDVH RI XVH Rl //0V IRU DFDGHPLF OHDUQLQJ

Frequency (%)

Items A 2 3 4 5 M  SD
Interaction is clear and under- 3 A 23 46 20
standable (2.9) (22.5) A A 3.69 0.99
Requires no mental effort 6 A 34 A A A A
(5.9) A (33.3) (30.4) A
Easy to use A 3 24 42 32 449
A (29 (235 A A :
Easy to achieve the desired result 2 A 36 37 A 350 0.95
(2.0) AA (353) (36.3) A ’ )

Note. Responses were givenona 6 SRLQW /LNHUW VFDOH o0 VWURQJO\ GLVDJL
PHDQ 6' VWDQGDUG GHYLDWLRQ

6RXUFH 2ZQ ZRUN

5HIDUGLQJ WKH SHUFHSWLRQ RI WKH HDVH RI XV|
KLWQH\ 8 WHVW $SSHQGL[ 7DEOH VKRZHG WKDW
GLIIHUHQFH ZDV HVWLPDWHG IRU WKH VWDWHPHQW
DQG XQGHUVWDQGDEOH" ZKHUH XVHUV KDG D KLJKH
ZLWK VWDWLVWLFDO VLIJQLILFDQFH S D
WLVWLFDOO\ VLIJQLILFDQW GLIIHUHQFHV ZHUH IRXC(
HITRUW HDVH RI XVH DQG JRDO DFKLHYHPHQW S!
UHVSRQGHQWY SHUFHLYH WKH XVHU IULHQGOLQHV\
HPSKDVL]H WKH FOHDU LQWHUDFWLRQ VOLJKWO\ PF
7KH UHVXOWYV RI WKH 6SHDUPDQ FRUUHODWLRQ C
WKUHH FRQVWUXFWY DQDO\VHG ZHUH VWDWLVWLFD
WKH SHUFHSWLRQ RI WKH XVHIXOQHVV RI //0V 7K}
EHWZHHQ UHOHYDQFH DQG SHUFHLYHG XVHIXOQHVYV
VWXGHQWY SHUFHLYH //0 XVHUV DV SDUWLFXODUO\
GHPLF JRDOV 3HUFHLYHG HQMR\PHQW KHGRQLVP
WLRQVKLS ZLWK XVHIXOQHVV ! S ZKLOH
D ZHDNHU PRGHUDWH EXW VLJQLILFDQWO\ SRVLWLY
WKH VHOHFWHG VFDOHY LQ WKH UHVHDUFK
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'"HWHUPLQDQWY RI 6WXGHQWVY 3HUFHLYHG 8VHIXOQHVV RI /DU

7TDEOH p
5HVXOWYV RI 6SHDUPDQYY FRUUHODWLRQ RI VHOHFWHG V
Spearman’s Interpretation of the
Scale ! p-value strength of association
Relevance for academic learning 0.774 A strong
Perceived enjoyment 0.730 A strong
Perceived ease of use A weak to moderate

6RXUFH 2ZQ ZRUN

7KH UHVXOWYV RI WKH UHJUHVVLRQ DQDO\VLV VKR
QLILFDQWO\ H[SODLQHG WKH SHUFHLYHG XVHIXOQH

ZLWK WKH PRGHO H[SODLQLQJ RI WKH YDULDQF
HYDQFH S ZLWK SHUFHLYHG HQMR\PHQW
S SHUFHLYHG HDVH RI XVH + S

ZKHQ WKH RWKHU FRQVWUXFWY ZHUH LQFOXGHG LC
VWXGHQWY SHUFHLYH //0V DV XVHIXO SULPDULO\ Z|
WR WKHLU DFDGHPLF QHHGY DQG ZKHQ WKH\ HOLFL
RI XVH KDV QR LQGHSHQGHQW LQIOXHQFH RQ WKH ¢

7DEOH q
5HVXOWV Rl WKH PXOWLSOH UHJUHVVLRQ DQDO\WLV EDV
HQWV 1

Scale B SEB t p
Relevance for academic learning 0.069 0.553 A
Perceived ease of use -0.026 0.095 A -0.275
Perceived enjoyment 5.343 A

IRWH % XQVWDQGDUGL]HG UHJUHVVLRQ FRHIILFLHQW- 6( % VWI
VLRQ FRHIILFLHQW W W VWDWLVWLF S VLJQLILFDQFH OHYHO

6RXUFH 2ZQ ZRUN

Discussion

7KLV VWXG\ IRXQG WKDW WKH ODUJHVW SURSRUWIL
LQ WKHLU GDLO\ OLYHV ZLWK PRVW SUHIHUULQJ &t
GR QRW XVH //0V IRU WKH SXUSRVH RI DFDGHPLF C
WKDW WKH VWXGHQWY LQFOXGHG LQ WKH VWXG\ KI
ZLWK WKH XVH RI //0V ZKLFK LV DQ LPSRUWDQW EDV
DWWLWXGHY DQG SHUFHSWLRQV LQ WKH HGXFDWLR
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6QMHADQD %DELI

FRUUHODWLRQ DQDO\VLV VKRZHG WKDW DOO WKUHH
DQG VLPSOLFLW\ + DUH VWDWLVWLFDOO\ VEJQLILFI
FHLYHG XVHIXOQHVV RI //0V WKXV FRQILUPLQJ DOO
DW WKH DVVRFLDWLRQ OHYHO 7KHVH UHVXOWV DU
WKH 7$0 'DYLV DQG LWV H[WHQVLRQV 9HQNDWI
%D OD DFFRUGLQJ WR ZKLFK ERWK FRJQLWLYH

HQMR\PHQW IDFWRUV FRQWULEXWH WR WKH IRUPD
HGXFDWLRQDO WHFKQRORJ\ +RZHYHU WKH UHVXO'
VKRZHG WKDW RQO\ UHOHYDQFH DQG SHUFHLYHG HQ
VWXGHQWVY SHUFHLYHG XVHIXOQHVV ZKLOH SHUFH
FDOO\ VLIJQLILFDQW FRQWULEXWLRQ WR WKH SUHG
YDULDEOHV ZHUH UHODWHG WR XVHIXOQHVV RQO\
FROQWULEXWLRQ WR WKH SUHGLFWLRQ RI XVHIXOQH
VLPXOWDQHRXVO\ +\SRWKHVLV + ZDV WKXV SDUWLE
DOWKRXJK VWXGHQWY DVVRFLDWH HDVH RI XVH ZL\
UROH LQ DVVHVVLQJ WKH HGXFDWLRQDO YDOXH RI
LQWR DFFRXQW SUREDEO\ EHFDXVH LW LV SHUFHL
GLJLWDO WRROV $OVKDP\ HW DO DOVR FRPH
VL]H WKDW UHOHYDQFH DQG XVHIXOQHVV DUH WKH
WR XVH //0V ZKLOH HDVH RI XVH EHFRPHV OHVV LF

LQFUHDVHYV 'LDR HW DO DOVR FRQILUP WKDW
H[SHFWHG HIIRUW LV WKH VWURQJHVW SUHGLFWR
6LQJK 3DLYD HPSKDVL]H WKDW WKH KHGRQLF

LVIDFWLRQ DQG SRVLWLYH DWWLWXGH ZKLFK LV F|
RQ WKH LPSRUWDQFH RI SHUFHLYHG HQMR\PHQW 7K
WKH ILQGLQJV RI *RQJ HW DO ZKR VKRZHG WK
GLUHFWO\ LQIOXHQFHV XVHIXOQHVV YLD DWWLWXG
QRW FRQILUPHG DV D GLUHFW SUHGLFWRU LQ WKL\
XVHUV Rl //0V IRU DFDGHPLF OHDUQLQJ KDG VWDWI
RQ DOO LWHPV RI WKH FRQVWUXFW RI SHUFHLYHG HC
SHUVRQDO H[SHULHQFH RI XVH LQFUHDVHV WKH H[S}H
ZKHQ ZRUNLQJ ZLWK WKHVH WRROV 7KLV ILQGLQJ V
PRGHO 9HQNDWHVK %DOD WKDW WKH KHGRQLF
HPHUJHQFH Rl SRVLWLYH DWWLWXGH WRZDUGV WHI
WR LWV SHUFHLYHG XVHIXOQHVV ,W LV SRVVLEOH
OLWHUDWH XVHUV XQGHUVWDQG WKH HDVH RI XVH
SRUWDQFH RQ WKH H[WHQW WR ZKLFK WKH WRRO U
OHYHO RI VDWLVIDFWLRQ DQG HQJDJHPHQW LW SUR
VLIHV WKDW WKH VXFFHVVIXO LQWHJUDWLRQ RI //0V
WKDW WKH\ DUH DOLJQHG ZLWK SHGDJRJLFDO JRDO
HQJDJH VWXGHQWY DQG DUH PHDQLQJIXOO\ FRQQHTF
DO *LDQQDNRV HW DO )XWXUH UHVHDUF
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GLYHUVH VDPSOHY DGGLWLRQDO FRQVWUXFWYVY DQ!
KRZ VWXGHQWVY DWWLWXGHV WRZDUGYV //0V FKDQJ

Conclusions

7KH DLP RI WKLV VWXG\ ZDV WR LQYHVWLJDWH
DFDGHPLF OHDUQLQJ SHUFHLYHG HQMR\PHQW DQ
WR VWXGHQWVY SHUFHSWLRQV RI WKH XVHIXOQHV\
VXOWV VKRZHG WKDW DOO WKUHH YDULDEOHV ZHUHI
SHUFHLYHG XVHIXOQHVV EXW WKDW RQO\ UHOHYD
GLFWLYH YDOXH ZKHQ FRQVLGHUHG WRJHWKHU LC
WKH LPSRUWDQFH RI FRJQLWLYH DQG DIIHFWLYH
HGXFDWLRQDO WHFKQRORJLHV ZLWK HDVH RI XVH
QRW FRQWULEXWLQJ WR LWV SUHGLFWLRQ ZKHQ RV
FRQWULEXWLRQ RI WKLV VWXG\ LV WKDW LW SURYL
VKDSH VWXGHQWVY SHUFHSWLRQV Rl WKH XVHIXOC
WDQFH Rl WKHLU SHGDJRJLFDO HYDOXDWLRQ DQG \
HQJDJHPHQW LQ OHDUQLQJ 7KHVH ILQGLQJV VXJJH
KLIJKHU HGXFDWLRQ PXVW EH EDVHG RQ WKH GHVLJ
HGXFDWLRQDO REMHFWLYHV ZKLOH EHLQJ PRWLYDYV
VHUYH DV D EDVLV IRU GHYHORSLQJ H[WHQGHG WKHF
DV D VWDUWLQJ SRLQW IRU IXWXUH UHVHDUFK ZKL
ODUJHU DQG PRUH GLYHUVH VDPSOHV DQG D ORQJ
LQ VWXGHQWYT DWWLWXGHY RYHU WLPH

$FNQRZOHGJHPHQWYV

7KH DXWKRU ZRXOG OLNH WR WKDQN WKH VWXGH
ZHOO DV WKH GHDQV DQG YLFH GHDQV ZKR FDUULH
'"REULOD 8QLYHUVLW\ LQ 3XOD
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Appendix A.

5HVXOWYVY RI WKH 0DQQ :KLWQH\ 8 WHVW WR FR
DQG QRQ XVHUV IRU WKH VWDWHPHQWYV RI

7TDEOH |
'LITHUHQFHV EHWZHHQ XVHUV DQG QRQ XVHUV RI //0V LQ
VWXG\ 0DQQ :KLWQH\ 8 WHVW
The use of LLMs
for academic learning

Users Non-Users r (rank-
1 (N=24) biserial)

Mean Mean Mean Mean
Rank SD Rank SD

Iltems

Perceived usefulness

of LLMs
Improves academic

performance A A A A A 0.00 —.449
Increases productivity A A A AA A 0.00 -529
Improves efficiency in

learning 57.67 A A A AAA A 000 =+ A
Improves the quality of

studies A A AA A A 002 =+

Perceived Ease of use
Interaction is clear and

understandable 55.04 40.00 AA A A A 295
Requires no mental

effort A A 50.56 A —-.024
Easy to use 53.92 43.63 A A A A AA -202
Easy to achieve the

desired result 52.35 3.53(0.94) A A + A
Relevance for aca -

demic learning
Important for academic

success 55.46 A A AA A -330
Relevant for educa-

tional goals 5505 A A 39.96 A AA A 024 -300
Important for educa-

tional tasks 54.92 A AA A A A 030 +
Perceived enjoyment
Using LLMs for learning

is...
Fun 57.56 3.77(0.99) A A A A .000 -.505
Pleasant 55.94 37.06 A A .004 -370
Very interesting A A A 3400 A A A -.436

Note. U — Mann-Whitney U VWDWLVWLF S *# VLIJQLILFDQFH OHYHO- S i fio
UHODWLRQ HIIHFW VL]H

6RXUFH 2ZQ ZRUN
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%DGDQLH HPSLU\F]QH QDG URO WUDIQR FL SUJ\MHPQI
Z NV]JWDAWRZDQLX SRVWU]JHIJDQHM X*\WHF]QR F
SUJH] VWXGHQWYZ V]Nya Z\*V]\FK

6WUHV]F]HQLH

3RVWU]JHJIJDQD X*\WHF]QR ii 38 MHVW MHGQ\P ] QDMZD*QLHMV
SRQLHZD* VLOQLH ZS4\zD ]DUyZQR QD LQWHQFM NRUJ\WWDQLD
3RQLHZD* GX*H PRGHOH M ]J\NRZH //0 WDNLH MDN &KDW*37
Z VINROQLFWZLH Z\*V]\P LVWRWQH MHVW JUR]XPLHQLH MDNLF
VWXGHQWYZ X*\WHF]QR FL //0 Z XF]JHQLX VL DNDGHPLFNLP 1D
QRORJLL 7$0 QLQLHMV]H EDGDQLH DQDOL]RZD4R URO- UHOHZD
JDQHM SU]\MHPQR FL RUD] SRVWU]JHJDQHM 4DWZR FL X*\FLD 3(
VWXGHQWYZ X*\WHF]QR FL //0 : EDGDQLX XFJHVWQLF]\4R kjl VW
'DQH SUJHDQDOL]RZDQR ] Z\NRU]\VWDQLHP NRUHODFML UDQJ 6S|
$QDOL]D NRUHODF\MQD Z\ND]D&4D *H ZV]\WWNLH WUJ\ FI\QQLNL
UHORZDQH ] SRVWU]HIJDQ X*\WHF]QR FL //0 -HGQDN DQDOL]D
GOD XF]HQLD VL DNDGHPLFNLHJR RUD] SRVWU]HJDQD SU]J\MHPQ
VL E\a\ LVYWRWQ\PL SR]\W\ZQ\PL SUHG\NWRUDPL SRGF]DV JG\ :
PQLHMV] URO 5D]JHP WH GZLH JPLHQQH Z\MD QL&\ gk r ZDULD
X*\WHF]QR FL //0 :\QLNL SRGNUH ODM ]QDF]JHQLH LGHQW\ILND!
JDQLH X*\WHF]QR FL //0 SRQLHZD* V RQH ZD*Q\P SUHG\NWRUH
8]\WNDQH Z\QLNL VXJHUXM *H LVWQLHMH SRWU]JHED RSUDFRZEL
SHGDJRJLF]QLH UHOHZDQWQH L DQJD*XM FH GOD VWXGHQWyZ
VNXWHF]QHM LQWHJUDFML Z VINROQLFWZLH Z\*V]\P

6aRZD NOXF]J]RZH GX*H PRGHOH M J\NRZH //0 ORGHO $NI
SRVWU]JHJIDQD X*\WHF]QR 0t WUDIQR U0 GOD XF]JHQLD VL DNDGHI
QLFWZR Z\*V]H

6QMHADQD %DELU

(VWXGLR HPStULFR VREUH HO SDSHO GH OD UHOH
\ OD IDFLOLGDG GH XVR HQ OD FRQILJXUDFLYQ GH
GH ORV //0O HQWUH HVWXGLDQWHY GH HGXFDFL)

5HV XPHRQ

/D XWLOLGDG SHUFLELGD 38 HV XQR GH ORV IDFWRUHV PiV
ORJtDV \D TXH LQIOX\H IXHUWHPHQWH WDQWR HQ OD LQWHQFL
'DGR TXH ORV JUDQGHV PRGHORV GH OHQJXDMH //0 FRPR &K
HGXFDFLYyQ VXSHULRU HV IXQGDPHQWDO FRPSUHQGHU TXp IDF
ORV HVWXGLDQWHYV VREUH OD XWLOLGDG GH ORV //0 HQ HO DS
GH $FHSWDFLYyQ GH OD 7HFQRORJtD 7%$0 HO SUHVHQWH HVWX«
DSUHQGL]DMH DFDGpPLFR GHO GLVIUXWH SHUFLELGR \ GH OD
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JXUDFLYQ GH OD XWLOLGDG SHUFLELGD GH ORV //0 SRU SDUWH
kil HYWXGLDQWHY GH XQD XQLYHUVLGDG HQ &URDFLD /RV GDV
UDQJRV GH 6SHDUPDQ \ HO DQiOLVLVY GH UHJUHVLYQ P~OWLSOH
IDFWRUHY HVWDEDQ VLIJQLILFDWLYDPHQWH FRUUHODFLRQDGRYV
/10 6LQ HPEDUJR HO DQiOLVLVY GH UHJUHVLYQ LQGLFyY-TXH VROF
FR\HO GLVIUXWH SHUFLELGR GHO XVR GH ORV //0 HQ HO SURFI
VLIQLILFDWLYRV PLHQWUDYV TXH OD IDFLOLGDG GH XVR SHUFLI
HVYWDV GRV YDULDEOHY H[SOLFDURQ HO gk r GH OD YDULDQ]D
GH ORV HVWXGLDQWHY /RV UHVXOWDGRV VXEUD\DQ OD LPSRU!
OD SHUFHSFLYyQ GH OD XWLOLGDG GH ORV //0 GDGR TXH FRQVW
GH XVR GH OD WHFQRORJtD /RV KDOOD]JRV VXJLHUHQ OD QHFI
/10 TXH VHDQ SHGDJYyJLFDPHQWH UHOHYDQWHYV \ PRWLYDGRUD\
FRPR GLUHFWULFHYVY SDUD VX LQWHJUDFLYQ HILFD] HQ OD HGXF

3DODEUDVY FODYH JUDQGHV PRGHORV GH OHQJXDMH //0 O
780 XWLOLGDG SHUFLELGD UHOHYDQFLD SDUD HO-DSUHQG
FLYQ VXSHULRU

Kg_"ZgzZ ;Z[bq

Wfibjbg_kdh_ bkke_ "~h\Zgb_jheb j_ e \Zglghklb m~h\hev
b ijhklhlu bkihevah\Zgby \ nhjfbjh\Zgbb \hkijbgbfZ_ fhc ihe_
/10 m klm~_glh\ \ukrbo mqg_[guo aZ\_"_gbc

gghl Zpby

<hkijbgbhfz_fZy ihe_aghklv 38 yley_ Iky h”rgbf ba \Z°g_crbo nz
I _ogheh]bc ihkdhevdm hgzZ kms_kI\_ggh \eby_ | dZzd gZ gzZf_j_gb_ ih
I1Zd b gZ _z nzZdlbg_kdh_ bkihevah\Zgb_ Ihkdhevdm djmigu_ yaudh\
dZzd &KDW*37 \kz gqZs_ bkihevamxlky \ \ukr_f h[jZah\Zgbb \Z gh it
\ebyxl gZ \hkijbylb_ kim~_glzZfb ihe_aghklb //0 \ ZdZ"~_fbqg_kdhf h[mc
fh~_ev ijbgylby I_ogheh]l]bb 7HFKQRORJ\ $FFHSWDQFH ORGHO 7%
ZgZebabjh\ZeZkv jhev j_e_\Zglghklb Zdz~_fbg_kdhfm h[mg_gbx \hk
kiI\by b \hkijbgbfZ_fhc ijhklhlu bkihevah\Zgby 3(28 \ nhjfbjh\Zgbb \
ihe_aghklb //0 m kim~_glh\ < bkke_~h\Zgbb ijbgyeb mqgzZklb_ kjl kln
kbl_1zZ \ Ohj\ZIbb >Zggu_ [ueb ijhZgZebabjh\Zgu k bkihevah\zZgb_f j
Kibjf_gzZ b fgh _kI\_gghlh j_]j_kkbhggh]h ZgZebazZ Dhjj_eypbhgguc
\k_ Ijb nZdlhjz bf_xI klZlbklbg_kdb agZgbfmx iheh bl_evgmx k\lyav
ihe_aghklvx //0 H”gZdh j_]j_kkbhgguc ZgZeba ijh~_fhgkljbjh\Ze q
ghklv Zzdz~_fbg_kdhfm h[mqg_gbx b \hkijbgbfZ_fh_ m~h\hevkl\b_ hl
\ ijhp_kk_ h[mg_gby yleyxlky agZgbfufb iheh bl_evgufb i_"bdlhjZ1
ijbgbfz_fzZy ijhklhlZ bkihevah\zZgby bljz_I| f_g__ agZqbfmx jhev < Kkl
i_j_f_ggu_ h[tykgbeb gk r “bki_jkbb \ \hkijbgbfZ_fhc ihe_aghklb |
lhemqg_ggu_ j_amevlZlu ih*qzjdb\Zxl \Z ghklv \uy\e_gby nZdlhjh\ nhj
ylb_ ihe_aghklb //0 ihkdhevdm hgb y\eyxlky \Z guf ij_~bdlhjhf gzZf_j_
I_ogheh]lbx J_amevliZlu bkke_"h\Zgby mdZau\Zxl gZ g_h[oh”"bfhklv j
gZ /10 bgkljmf_glh\ dhlhju_ [ueb [u i_~Z]h]lbqg_kdb j_e_\Zglgufb b \h

-5(/ ljlo kk I jl 'S kq kr



6QMHADQD %DELQ
kim~_glh\ b fhleb [u kem blv jmdh\h~kI\hf ~ey bo wnn_dIb\ghc bgl_]j
r_1h h[jZzah\Zgby

Dexq_\u_ keh\Z djmigu_ yaudh\u_ fh”_eb //0 fh”~_ev ijbgylby |_«
\hkijbgbfz_fzZy ihe_aghklv j_e_\Zglghklv Zdz”~_fbg_kdhfm h[mqg_cg
m~h\hevklI\b_ \ukr__ h[jZah\Zgb_
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Lucie Zormanova

8QLYHUVLW\ RI 6LOHVLD ,QVWLWXWH RI 3HGDJRJ\ .DWRZLFH
@KWWSV RUFLG RUJ jjjj jjil rijn rpgn

AiUND ytSRYi

3ULJR &ROOHJH 2VWUDYD &]J]HFK S5HSXEOLF

@KWWSV RUFLG RUJ jjjs jjjn srgn kplj

7KH 8VH RI $UWLILFLDO ,QWHOOLJ}
DQG 3HUVRQDO /LIH RI 3HGDJRJ\

$SEVWUDFW

7KLV VWXG\ SUHVHQWY D FRPSDUDWLYH DQDO\VLV
OLIJHQFH $, DPRQJ VWXGHQWYV RI 3HGDJRJ\ LQ WKt
DLP RI WKH UHVHDUFK LV WR FRPSDUH KRZ &]HFK DQ
DFDGHPLF DQG SHUVRQDO OLYHV 7KH UHVHDUFK ZDV
RG WKURXJK D VWUXFWXUHG TXHVWLRQQDLUH FOF
ILYH XQLYHUVLWLHYV LQ ERWK FRXQWULHY D WRWD (
WKH UHVHDUFK IURP 3RODQG DQG I[URP WKH é
-XQH 'DWD DQDO\VLV ZDV FDUULHG RXW XVLQJ W

7KH UHVHDUFK ILQGLQJV VKRZ WKDW $, KDV DO
DFDGHPLF OLIH IRU SHGDJRJ\ VWXGHQWYV LQ ERWK
HOQWV UHSRUWHG XVLQJ $, UHJXODUO\ ZLWK 3ROL\
IUHTXHQF\ RI XVH WKDQ &]HFK VWXGHQWYV - 6WXGH
IRUPDWLRQ UHWULHYDO FUHDWLQJ SUHVHQWDWLR
JUDPPDU FKHFENLQJ DQG XQGHUVWDQGLQJ FRPSOH|]
$, DV EHQHILFLDO IRU WKHLU IXWXUH SURIHVVLRQL
HVW LQ IXUWKHU HGXFDWLRQ LQ WKLV DUHD $W W
DVVRFLDWHG ZLWK $, XVH SDUWLFXODUO\ HWKLFDC
FDVHV WKH\ YHULI\ $, JHQHUDWHG RXWSXWV WKUR

7KH UHVHDUFK DOVR UHYHDOHG GLITHUHQFHV E
WULHV IRU HI[DPSOH LQ WKH IUHTXHQF\ RI $, XVH L
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/IXFLH =RUPDQRYi &iUND yt

SHUFHLYHG DZDUHQHVV RU LQ DWWLWXGHV UHOD\
7KH FRQFOXVLRQV RI WKH VWXG\ XQGHUVFRUH WKH
$, LQWR HGXFDWLRQ LQFOXGLQJ WUDLQLQJ RQ LW
VWXGHQWVY GLILWDO FRPSHWHQFLHYV LQ DQ LQWHL

. H\Z R UV V,FLDO ,QWHOOLJHQFH +LJKHU (GXFDWLR
SDUDWLYH 6WXG\ 'LJLWDO &RPSHWHQFH $, LQ (GXFDWLI

Introduction

7KH G\QDPLF GHYHORSPHQW RI PRGHUQ WHFKQF
IRUPLQJ FRQWHPSRUDU\ HGXFDWLRQDO V\VWHPV 2
WLRQV LV WKH DSSOLFDWLRQ RI DUWLILFLDO LQWH
7KH ILHOG RI DUWLILFLDO LQWHOOLJHQFH LV GHYHC
.DVSHUHN 6P\UQRYD .RPPHUYV P2SUHD 0KOI
$ PDMRU VKLIW KDV RFFXUUHG SDUWLFXODUO\
&KDW*37 ZKLFK SURYLGH VXEVWDQWLDO VXSSRUW
HW DO ,Q UHFHQW \HDUV DUWLILFLDO LQWH
JUDGXDOO\ HQWHULQJ WKH ILHOG RI HGXFDWLRQ
DV ZHOO DV RSSRUWXQLWLHVY =LDWGLQRY HW DO
5DPtUH] 7KH DGYDQFHPHQW RI $, WHFKQRORJI
SRWHQWLDO WR VLJQLILFDQWO\ WUDQVIRUP DQG U
PHWKRGV DSSURDFKHV DQG WRROV ,Q VFKRRO }
E\ WKHVH WHFKQRORJLHY DUH LQFUHDVLQJO\ EHLQ
DQG DQDO\]LQJ OHDUQLQJ RXWFRPHV SHUVRQDOL]
SURFHVVHV SURYLGLQJ LQVWDQW IHHGEDFN DQG H
WLYDWLRQ *OXVKNRYD ODOLQRYD *OXVKNRYEL
6P\UQRYD 7U\EXOVND

7KH (PHUJHQFH RI $SUWLILFLDO ,QWHOO
LQ WKH &]HFK 5HSXEOLF

&]HFK WHDFKHUV DUH EHJLQQLQJ WR DGDSW WR
WR ZRUN HIIHFWLYHO\ ZLWK DUWLILFLDO LQWHOOL]J
Rl (GXFDWLRQ DW 3DODFNé 8QLYHUVLW\ LQ 20RPR
WKDW RI & HFK WHDFKHUV XVH FKDWERWYV ZKHQ
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7KH 8VH RI $UWLILFLDO ,QWHOOLJHQFH LQ $FDGHPLF DQG 3HUYV

XVH WKHP GLUHFWO\ GXULQJ LQVWUXFWLRQ 7KH
WHDFKHUV YLHZ DUWLILFLDO LQWHOOLJHQFH DV D
SURFHVV 6SHFLILFDOO\ RI & HFK WHDFKHUV KI
XVH RI $, LQ HGXFDWLRQ 7KLV RSLQLRQ OLNHO\ UHC
RI WHDFKHUV UHFRJQL]H WKH QHHG WR DFTXLUH W
WHFKQRORJLHVY $OWKRXJK D ODUJH SHUFHQWDJH R
LQJ $, LQ HGXFDWLRQ WKH VDPH UHVHDUFK DOVR
RI FRQFHUQ DPRQJ WHDFKHUV UHJDUGLQJ WKH XVH
ILHOG $SSUR[LPDWHO\ RI WHDFKHUV EHOLHYH
E\ VWXGHQWY IRU FKHDWLQJ DQG RI UHVSRQGHAQ\
FDVHV ZKHUH VWXGHQWYVY XVHG &KDW*37 WR-JHQHUL
PHQWYV LQ RUGHU WR DYRLG GRLQJ WKH ZRUN WKHF

7KH LOQOWURGXFWLRQ RI $, LQWR VFKRROV LV DO\
Rl (GXFDWLRQ <RXWK DQG 6SRUWV RI WKH &]JHFK 5
SDUHG D VXSSRUW SODQ IRU WKH XVH RI DUWLILFL
E\ WKH 1DWLRQDO 3HGDJRJLFDO ,QVWLWXWH RI W
RITHUV WHDFKHUV RQOLQH ZHELQDUV DQG LQ SHUV
WRROV DQG UHODWHG HWKLFDO LVVXHV 13, y5 RQ
DOVR DGGUHVVHG E\ LOQOWHUQDWLRQDO LQVWLWXW
SXEOLVKHG WHhitalGaRibetines fQrwthe Use of Artificial Intelligence
within the European Union FUHDWHG TV LSADDUOV (BX WIKWMLR Q $F\

* 7KLV GRFXPHQW SURYLGHV D VHW RI WKR

HGXFDWRUV VKRXOG FRQVLGHU ZKHQ LQWHJUDWLQ
WLRQ DQG D UHVSRQVLEOH DSSURDFK (XURSHDQ «
SROLF\ OHYHO $, LV DaianR Antitc@lUnteMyerce Strapedly of H
WKH &]HFK S53XEXEONKHG E\ WKH OLQLVWU\ RI ,QGXVW
VWUDWHJILF GRFXPHQW QRW RQO\ DGGUHVVHV WKH
DOVR H[SORUHV WKH OHJDO HWKLFDO DQG VRFLD
LQFOXGLQJ HGXFDWLRQ

$UWLILFLDO LQWHOOLJHQFH LV WUDQVIRUPLQJ W
YHUVLWLHVY $, KDV EHFRPH D VWDQGDUG SDUW RI
LQVWUXFWRUV XVH $, WRROV IRU GDWD SURFHVVLC
UHDGLQJ SURJUDPPLQJ DQG DQDO\VLV RI VFKRODU
ILHOGV VXFK DV FRPSXWHU VFLHQFH HGXFDWLRQ S
RQO\ D WRRO EXW DOVR D VXEMHFW RI WHDFKLQJ DC
SODFHG RQ DFDGHPLF LQWHJULW\ 6RPH XQLYHUVL
8QLYHUVLW\ ODVDU\N 8QLYHUVLW\ 3DODFNé 8QLYH
LOQWHUQDO UHJXODWLRQV WR FOHDUO\ GHILQH ZKH
GLVWLQJXLVK OHJLWLPDWH XVH IURP SODJLBULVP )
WLRQ WUDLQLQJ IRU DFDGHPLF VWDII LQ WKLV DUHI
WKH UHVSRQVLEOH XVH RI WKHVH WHFKQRORJLHV D
D VWDQGDUG WRRO RI VFLHQWLILF DQG DFDGHPLF .
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/IXFLH =RUPDQRYi &iUND yt

7KH (PHUJHQFH RI $UWLILFLDO ,QWHOO
LQ 3RODQG

,Q BRODQG WKH WRSLF RI DUWLILFLDO LQWHOO
LPSRUWDQW DQG LV JDLQLQJ DWWHQWLRQ IURP HG
3U]J\E\aD .DVSHUHN 6P\UQRYD .RPPHUYV 7THDF
WLDO DV D NH\ GULYLQJ IRUFH WKDW PD\ VMLJQLILF
WLRQDO V\WVWHP LWVHOI LQ WKH QHDU IXWXUH EX\
HGXFDWLRQ UHODWHG SURIHVVLRQDOV DUH WUDLQ
WKH LQGLYLGXDOL]DWLRQ RI WHDFKLQJ VWUHDPOL
UHVSRQG WR VWXGHQWVYT QHHGYV

$W WKH VDPH WLPH 3ROLVK WHDFKHUV DUH ZHOC
FHUWDLQ ULVNV HVSHFLDOO\ LQ WKH DUHDV RI SHLU
WKH HWKLFDO XVH RI GLIJLWDO WHFKQRORJLHV 38%¢
FDWLRQ V\VWHP HPSKDVL]HY DGKHUHQFH WR WKH ¢
W L Btidddl Guidelines for the Use of Atrtificial Intelligence within the Europe
Union LVVXHG E\ WKH (XURSHDQ &RPPLVVLRQ LQ
LPSRUWDQFH RI WUDQVSDUHQF\ DFFRXQWDELOLW\
XVHUV LQFOXGLQJ WHDFKHUV DQG VWXGHQWYV (XU

,Q 2FWREHU D FRPSUHKHQVLYH UHVHDUFK VW
WKH XVH RI DUWLILFLDO LQWHOOLJHQFH WRROV LQ
RQ WKH &KDW*37 SODWIRUP 7KH UHVXOWV VKRZHG
VWXGHQWYV XVH WKLV WRRO DW OHDVW RQFH D ZHI
EH PRUH IUHTXHQW XVHUV RI $, WKDQ WKHLU VWX
WR XQGHUVWDQG WKH WHFKQRORJ\ WKH\ DLP WR L
6XSSRUW IRU WKH XVH RI $, DOVR FRPHVY GLUHFWO\
RI WHDFKHUVY DFWLYHO\ HQFRXUDJH WKHLU VWXGH:
D PHDQLQJIXO DQG HIILFLHQW zD\ 7KH PDMRULW\ R
DQG VWXGHQWYV DJUHH WKDW WKH ULWH RI FK
HYLWDEOH FKDQJHV WR WKH WUDGLWLRQDO FRQFH
SHUFHLYHG SRVLWLYHO\ £ DV DQ RSSRUWXQLW\ WR \
VWXGHQW HQJDJHPHQW DQG DGDSW OHDUQLQJ WR

3ROLVK WHDFKHUV UHFRJQL]JH WKDW WKH HPHUJH(
LQJ WKH UROH RI WKH WHDFKHU ,Q WKHLU YLHZ Wtk
RU JXLGH + QRW VRPHRQH ZKR VLPSO\ GHOLYHUV LQ|
VWXGHQWY KRZ WR VHDUFK IRU LQIRUPDWLRQ DQD
WLYHO\ DQG LQGHSHQGHQWO\ 9DY tNRYi =RUPDQF

,Q D VWXG\ ZDV SXEOLVKHG WKDW H[SORUHG
VWXGHQWV 7KH VWXG\ IRFXVHG RQ KRZ VHFRQGDU
RWKHU DUWLILFLDO LQWHOOLJHQFH WRROV LQ HGX
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7KH 8VH RI $UWLILFLDO ,QWHOOLJHQFH LQ $FDGHPLF DQG 3HUYV

VWXGHQWY DJHG + ZKR VWXG\ H[FOXVLYHO\ X\
RI WKH UHVHDUFK ZDV WR GHWHUPLQH ZKHWKHU W
RI WKHVH WHFKQRORJLHYV DQG IDFWRUV VXFK DV .
LQWHUHVWYV $SSUR[LPDWHO\ KDOI RI WKH VWXGHC
RWKHU $, WRROV $OWKRXJK WKHUH ZHUH QR VLJQ
JHQGHUV ER\V PRUH IUHTXHQWO\ UHSRUWHG KLJIKF
$, FRPSDUHG WR JLUOV ORVW VWXGHQWY UDWHG W
RQH WKLUG FRQVLGHUHG WKHLU NQRZOHGJH WR E|
VWXGHQWYV &KDW*37 LV SDUWLFXODUO\ XVHIXO IRU
VROYLQJ PDWK SUREOHPV ,W LV SHUFHLYHG DV OHYV
VXFK DV ZULWLQJ SRHWU\ 6NRS )UDQLD

7KH PDMRULW\ Rl UHVSRQGHQWY EHOLHYH WKDW
HGXFDWLRQ * VLPLODU WR FRPSXWHUV + DQG VXSS
DFWLYHO\ XVHG LQ VEFKRROV UDWKHU WKDQ EDQQH
GLG QRW ILQG DQ\ VLIJQLILFDQW FRUUHODWLRQ EH)
H[WUDYHUVLRQ DQG WKH OHYHO RI $, XVH RU DWW
FDUHHU LQWHUHVWYVY GLG LQIOXHQFH ERWK $, XVDJ
RUJDQL]DWLRQ DQG PDQDJHPHQW VKRZHG D JUHDW
SUDFWLFDO DHVWKHWLF LQWHUHVWYV ZHUH PRUH O
FUHDWLYLW\ 7KH VWXG\ KLIKOLJKWHG WKH QHHG
RQ ZRUNLQJ ZLWK $, VSHFLILFDOO\ DLPHG DW SUDF
ASURPSW OLWHUDF\3 DQG WKH HWKLFDO XVH RI W
WKH XVH RI $, LQ HGXFDWLRQ LV QRW D PDWWHU R
HGXFDWLRQ V\VWHP PXVW UHVSRQG WR WKLV UHDO

5HVHDUFK OHWKRGRORJ\

7KH DLP Rl WKH UHVHDUFK LV WR FRPSDUH KRZ ¢
GHQWYV XVH DUWLILFLDO LQWHOOLJHQFH LQ ERWK
FRQWUDVW EHWZHHQ 3ROLVK DQG &]HFK VWXGHQW\
FRXQWULHV VKDUH FHUWDLQ KLVWRULFDO FXOWX|I
KLJKHU HGXFDWLRQ V\VWHPV DQG DSSURDFKHV W
GLIIHU &RPSDULQJ WKHVH WZR JURXSV DOORZV IR
DQG FRXQWU\ VSHFLILF GLIIHUHQFHV LQ $, XVH DP
D PRUH QXDQFHG XQGHUVWDQGLQJ RI VWXGHQWVT
HWKLFDO LVVXHV 7KH VHOHFWLRQ RI WKHVH SRSXC
H[SORULQJ KRZ $, LV DGRSWHG DQG SHUFHLYHG LQ
YLURQPHQWYV
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7KH PDLQ UHVHDUFK TXHVWLRQ EDVHG RQ WKH

PXODWHG DV IROORZV

054 A)RU ZKDW SXUSRVHV DQG WR ZKDW H[WHQW G
GHQWV XVH DUWLILFLDO LQWHOOLJHQFH LQ WKHL

0+ 7KHUH DUH VWDWLVWLFDOO\ VLJQLILFDQW GLIIH
JRJ\ VWXGHQWY LQ WKH SXUSRVHV DQG H[WHQW
DFDGHPLF DQG SHUVRQDO OLYHYV
7KLV UHVHDUFK TXHVWLRQ FRYHUV ERWK WKH FI
EHWZHHQ WKH &]HFK 5HSXEOLF DQG 3RODQG DV
DFDGHPLF DQG SHUVRQDO 7KH PDLQ UHVHDUFK
VHYHUDO VXE UHVHDUFK TXHVWLRQV HDFK FRUU

54 7R ZKDW H[WHQW GR &]HFK DQG 3ROLVK SHGDJ
OLJHQFH $, LQ WKHLU DFDGHPLF VWXGLHV DQ
EHWZHHQ WKHP LQ WHUPV RI XVDJH IUHTXHQF\ D

+ 7KHUH DUH VWDWLVWLFDOO\ VLIJQLILFDQW GLIIH
JRJ\ VWXGHQWY LQ WKHLU XVH RI'$, LQ DFDGHPLF
SXUSRVH
7KH K\SRWKHVLV LV VXSSRUWHG E\ H[LVWLQJ UH\
$, GLIIHUHQWO\ EDVHG RQ WKHLU SHUFHSWLRQ\
5HVHDUFK LQGLFDWHY WKDW LQ WHDFKHU HGXFD
IXOQHVYV DQG HDVH RI XVH RI $, LQIOXHQFH LWV |
HYHQ ZLWKLQ DQ DFDGHPLF FRQWH[W

Relevant questionnaire items:

4k 'R \RX XVH $, LQ \RXU VWXGLHV"

4l +RZ RIWHQ GR \RX XVH $,"

t4m )RU ZKLFK DFDGHPLF WDVNV GRQRRXHX\FH I$D WR
SUHVHQWDWLRQV VKRZHG VLJQLILFDQW GLIITHUHC

40 'R \RX XVH $, ZKHQ ZULWLQJ ILQDO RU VHPLQL

t4p 'R \RX XVH $, WR SUHSDUH IRU WHVWV RU H[D

t4g 'R \RX XVH $, LQ SUDFWLFDO FODVVHV HJ V
VHDUFK SUHSDUDWLRQ RI WHDFKLQJ DFWLYLWLH
%HULURYLU HW DO LQ WKHLU PXOWLGLPHQ\
SHGDJRJ\ VWXGHQWY IRXQG WKDW SHUFHSWLRQ"
WLYHO\ DIIHFW WKH SUDFWLFDO DSSOLFDWLRQ R
ZK\ WKH IUHTXHQF\ DQG SXUSRVHV RI $, X¥H PD\ Y
LQJ SHUFHSWLRQV

54 'R &]HFK DQG 3ROLVK SHGDJRJ\ VWXGHQWYV XVH !
DQG LV WKHUH D VLIJQLILFDQW GLIITHUHQFH LQ WK

+ 7KHUH LV D VWDWLVWLFDOO\ VLIJQLILFDQW GLIIF
JRIJ\ VWXGHQWY LQ WKH XVH RI $, IRU QRQ DFDGH
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7KH 8VH RI $UWLILFLDO ,QWHOOLJHQFH LQ $FDGHPLF DQG 3HUYV

7KH K\SRWKHVLV LV VXSSRUWHG E\ UHVHDUFK VKI
IRU DFDGHPLF SXUSRVHYVY EXW DOVR IRU SHUVRC(
PRWLYDWLRQV DQG WKH UHOHYDQW FRQWH[W LQ

Relevant questionnaire items:

f4kr 'R \RX XVH $, RXWVLGH RI \RXU VWXGLHV"
OD]DKHUL\DQ 1RXUEDNKVK QRWH WKDW VW
WR LPSURYH ZRUN TXDOLW\ DQG HIILFLHQF\ EXW
SHGDJRJ\" FDQ HPHUJH SRWHQWLDOO\ OHDGLQJ W
PRWLYDWLRQV

54 +RZ GR &]HFK DQG 3ROLVK SHGDJRJ\ VWXGHQW
IRU WKHLU IXWXUH SURIHVVLRQDO FDUHHUV DQ
FDQWO\"

+ 7KHUH LV D VWDWLVWLFDOO\ VLIJQLILFDQW GLIIF
JRJ\ VWXGHQWY LQ WKHLU SHUFHSWLRQV RI $,pVv
VLRQDO SUDFWLFH

Relevant questionnaire items:

t4r 'R \RX WKLQN XVLQJ $, FDQ EH EHQHILFLDO IR

T4kl 'R \RX WKLQN $, FDQ KHOS \RX LQ \RXU IXWXU

t4kg 'R \RX WKLQN $, FRXOG WKUHDWHQ MREV LQ
7KH K\SRWKHVLV WKDW &]HFK DQG 3ROLVK SHGDJR
SHUFHLYH WKH XVHIXOQHVV RI $, IRU WKHLU IXW
LQ UHVHDUFK VKRZLQJ WKDW PDQ\ VWXGHQWYV U
WKHLU IXWXUH HPSOR\DELOLW\ DQG SURIHVVLRQI
VWXGHQWY JHQHUDOO\ UHFRJQL]H $,1V SRWHQWL
VXSSRUW FDUHHU UHDGLQHVV EXW DW WKH VDPI
LVVXHVY DQG WKH QHHG IRU WDUJHWHG HGXFDWL|
7TKRPVRQ HW DO IRXQG WKDW D PDMRULW\ RI
$, WRROV DQG WKHLU HWKLFDO LPSOLFDWLRQV ZI
ZLWK PDQ\ UHSRUWLQJ WKDW WKH\ DUH OLNHO\ W
EHOLHYLQJ WKDW $, VNLOOV ZLOO EH YDOXDEOH
VWXGHQWVY SHUFHSWLRQV RI $,1TV XVHIXOQHVV |
DUH ZHOO HVWDEOLVKHG LQ WKH OLWHUDWXUH L
FRQWH[W DQG LQGLYLGXDO DWWLWXGHV WRZDUG

54 +RZ GR &]HFK DQG 3ROLVK SHGDJRJ\ VWXGHQW
DSSOLFDWLRQV DQG ULVNV LQ WKHLU ILHOG RI V
HQFHV LQ WKLV VHOI DVVHVVPHQW"™

+ 7KHUH DUH VWDWLVWLFDOO\ VLJQLILFDQW GLIIH
JRIJ\ VWXGHQWYV LQ WKHLU VHOI DVVHVVHG DZDUHC(
ULVNYV
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Relevant questionnaire items:

f4s 'R \RX IHHO VXIILFLHQWO\ LQIRUPHG DERXW %,

t4km $UH \RX DZDUH RI ULVNV DVVRFLDWHG ZLWK
HWKLFDO LVVXHV "
7KHUH DUH VWXGLHY WKDW VSHFLILFDOO\ H[DPLC
DVSHFWV RI $, 5HVHDUFK RQ WKH SHUFHSWLRQ
$, WHFKQRORJLHYV KLIJKOLJKWY WKDW WKHVH WR S
FXVVLRQ DQG WKDW VWXGHQWY UHIOHFW RQ WK
WKH IRUPXODWLRQ RI + ODFKOHLGW HW DO
RI'$, UHODWHG ULVNV VKRZ WKDW H[SRVXUH WR
VWXGHQWY DQG WKH JHQHUDO SXEOLF DQG HPSK
RULHQWHG HGXFDWLRQ

54 $UH &]HFK DQG 3ROLVK SHGDJRJ\ VWXGHQWYV L
HGXFDWLRQ DQG GR WKH\ GLIIHU LQ WKHLU GHV!
GLIJILWDO FRPSHWHQFLHV"

+ 7KHUH LV D VWDWLVWLFDOO\ VLIJQLILFDQW GLIIF
JRJ\ VWXGHQWY LQ WKHLU LQWHUHVW LQ $, UHOTL
Rl1' $, DQG GLJLWDO VNLOOV

Relevant questionnaire items:

t4kk :RXOG \RX OLNH WKH VFKRRO WR RIIHU WUDLQ

f4ks $UH \RX LOQOWHUHVWHG LQ IXUWKHU GHYHORS

f4kj 'R WHDFKHUV DW \RXU LQVWLWXWLRQ PHQWLRQ
OXOWLGLPHQVLRQDO UHVHDUFK RQ $, XVH-VXJJHV
LQJ SURJUDPV WKDW HPSKDVL]H ERWK WKH SUDF
$, WRROV ZKLFK PD\ DFFRXQW IRU GLIIHUHQFHV
WKHU $, UHODWHG HGXFDWLRQ %HUOLURYLO HW D
SUDFWLFDO DVSHFWV RI $, SRVLWLYHO\ LQIOXHQ
DQG VXSSRUW HQKDQFH HIIHFWLYH $, XWLOL]DWL
LOQWHUHVW LQ WUDLQLQJ

54 +RZ GR &]HFK DQG 3ROLVK SHGDJRJ\ VWXGHQW
WLRQV RI XVLQJ $, LQ WKHLU VWXGLHVY SDUWLFXC
SHUFHSWLRQV RI FKHDWLQJ"

+ 7KHUH LV D VWDWLVWLFDOO\ VLIJQLILFDQW GLIIF
JRIJ\ VWXGHQWYV LQ WKHLU HWKLFDO SHUFHSWL
SDUWLFXODUO\ UHJDUGLQJ IHHOLQJV RI JXLOW D

Relevant questionnaire items:

f4ko 'R \RX FRQVLGHU XVLQJ $, LQ \RXU VWXGLHYV

t4lk 'R \RX VRPHWLPHYV IHHO JXLOW\ IRU XVLQJ $,'

t4kp +DYH \RX HQFRXQWHUHG D QHJDWLYH DWWLW
HWKLFDO FRQWHI[W
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7KH 8VH RI $UWLILFLDO ,QWHOOLJHQFH LQ $FDGHPLF DQG 3HUYV

7KH K\SRWKHVLV WKDW &]HFK DQG 3ROLVK SHGDJ
SHUFHSWLRQV RI $, XVH LV VXSSRUWHG E\ UHVH
FRQWH[W RI HPHUJLQJ WHFKQRORJLHV 6WXG\ (I
IHHOLQJV RI JXLOW DQG SHUFHSWLRQV RI FKHDYV
FXOWXUDO FRQWH[W DQG WKH FODULW\ RI UXO
LV DPELIJXRXV VWXGHQWY UHO\ RQ SHUVRQDO P/
FURVV QDWLRQDO GLIITHUHQFHYV LQ HWKLFDO DWW

54 +RZ IUHTXHQWO\ GR &]HFK DQG 3ROLVK SHGDJR
WLRQ REWDLQHG WKURXJK $, DQG DUH WKHUH V
LQ WKLV UHJDUG™"

+ 7KHUH LV D VWDWLVWLFDOO\ VLIJQLILFDQW GLIIHL
J\ VWXGHQWYV LQ WKH IUHTXHQF\ ZLWK ZKLFK WKH

Relevant questionnaire items:

f4kn 'R \RX YHULI\ LQIRUPDWLRQ REWDLQHG YLD ¢
7KH K\SRWKHVLY WKDW VWXGHQWY GLIIHU :Q KRZ I
IRUPDWLRQ LV VXSSRUWHG E\ UHVHDUFK RQ GLJLWI
%eFKL )HVWLF IDW]HU LQGLFDWHV WKDW Z
$, LODFFXUDFLHYVY YHULILFDWLRQ EHKDYLRU YDULH
DQG SULRU LQVWUXFWLRQ 'LIITHUHQFHV LQ HGXFD
PD\ WKHUHIRUH OHDG WR YDULDWLRQ LQ YHULILF

54 'R &]HFK DQG 3ROLVK SHGDJRJ\ VWXGHQWV SH
VWDQGLQJ VSHFLDOL]HG DFDGHPLF VXEMHFWYVY D
in these perceptions?

+ 7KHUH LV D VWDWLVWLFDOO\ VLIQLILFDQW GLIIF
JRIJ\ VWXGHQWY LQ WKHLU SHUFHSWLRQ RI $,T1V K
LIHG DFDGHPLF WRSLFV

Relevant questionnaire items:

f4n +DV $, HYHU KHOSHG \RX XQGHUVWDQG D VSH
7KH K\SRWKHVLVY WKDW VWXGHQWYV GLIIHU LQ WK
XQGHUVWDQGLQJ VSHFLDOL]JHG VXEMHFWV¥ LV VXS
KDQFHG OHDUQLQJ 6WXG\ VKRZV =DZDFNL 5LFKW

WKDW $, FDQ VXSSRUW FRPSUHKHQVLRQ RI |

XVHIXOQHVYVY GHSHQGY RQ SULRU H[SHULHQFH OH
FRQWH[W ZKLFK PD\ YDU\ DFURVV HGXFDWLRQDO

54 $UH &]HFK DQG 3ROLVK SHGDJRJ\ VWXGHQWV D
GHSHQGHQF\ DQG GR WKHLU EHKDYLRUV DQG St
SXUSRVHOHVV $, XVH GLIIHU VLIJQLILFDQWO\"

+ 7KHUH LV D VWDWLVWLFDOO\ VLIJQLILFDQW GLIIF
JRIJ\ VWXGHQWY LQ WKHLU DZDUHQHVYV DQG SHUF
$, RYHUXVH RU GHSHQGHQF\
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Relevant questionnaire items:

141l 'R \RX IHHO WKDW \RX VSHQG D ORW RI WLPH

t4lm 'R \RX XVH $, HYHQ ZKHQ LW LV QRW QHFHVYV
QHVV "

f4ln 6KRXOG VFKRROV WDON PRUH DERXW ULVNYV |

t4lj :KDW LV \RXU JHQHUDO DWWLWXGH WRZDUG X
7KH K\SRWKHVLYVY WKDW VWXGHQWYV GLIIHU LQ WK
LV JURXQGHG LQ UHVHDUFK RQ GLJLWDO KDELWYV
%eFKL -XVW /IDW]HU WKDW PDQ\ VWXGHOQ\
UHIOHFWLQJ RQ SRWHQWLDO RYHUUHOLDQFH ZKI
DV UHGXFHG DXWRQRP\ RU KDELWXDO XVH 6XFK
WLRQDO GLVFRXUVH DQG FXOWXUDO FRQWH[W

7KH UHVHDUFK REMHFWLYH ZDV IXOILOOHG WKURX.
D TXHVWLRQQDLUH VXUYH\ ZKLFK ZDV FRQGXFWHG C
XQLYHUVLWLHYV LQ WKH &]HFK 5HSXEOLF DQG 3ROD
SDUWLFLSDWHG LQ WKH VWXG\ $+( LQ ayG( DQG WK
7KH &]HFK XQLYHUVLWLHYVY LQYROYHG ZHUH 3ULJR &
&ROOHJIJH RI (QWUHSUHQHXUVKLS DQG /DZ LQ )UéGH
2SDYD 7KH TXHVWLRQQDLUH GLG QRW LQFOXGH TXF
DJH W\SH RI SUHYLRXV VHFRQGDU\ HGXFDWLRQ R!
UHVHDUFK VDPSOH FRQVLVWHG SUHGRPLQDQWO\ R
WHDFKHU WUDLQLQJ SURJUDPV DQG VWXGHQWYV IU
\HDU Rl VWXG\ QRQ HVVHQWLDO IRU WKH SXUSRVH
RQ FDSWXULQJ JHQHUDO SDWWHUQV RI $, XVDJH DF
WKDQ DQDO\LQJ GLIITIHUHQFHY EDVHG RQ JHQGHU
RI SHGDJRJ\ VWXGHQWY SDUWLFLSDWHG LQ WKH
IURP WKH &]HFK 5HSXEOLF 7KH 3ROLVK XQLYHUVLW

VWXGHQWY DQG WKH 8QLYHUVLW\ RI 6LOHVLD L
LQVWLWXWLRQV LQFOXGHG 3ULJR &ROOHJIJH 2VWUD
SUHQHXUVKLS DQG /DZ LQ )UEGHN OtVWHN VW XC
2SDYD VWXGHQWY 7KH UHVHDUFK IRFXVHG RQ
XVDJH DPRQJ WHDFKHU WUDLQLQJ VWXGHQWYV UDW
JHQGHU DJH RU SUHYLRXV HGXFDWLRQ

JRU WKH SXUSRVH RI WKH UHVHDUfJse dDAPRTRULILQL
cial Intelligence among University Students” ZDV FUHDWHG 7KH TXHV
GLVWULEXWHG LQ WZR ODQJXDJH YHUVLRQV %= &]HF
WLIJDWLQJ KRZ SHGDJRJ\ VWXGHQWYV XVH DUWLILFL
DQG SHUVRQDO OLIH 7KH VXUYH\ UHVHDUFK ZDV F
6XUYLR F] 7R HQVXUH OLQJXLVWLF DFFHVVLELOLW\
RI WKH TXHVWLRQQDLUH ZHUH SUHSDUHG
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$+ 3ROLVK YHUVLRQ RI WKH TXHVWLRQQDLUH
KWWSV ZZZ VXUYLR FRP VXUYH\ G .s3s=n,I7k.k<Kk
+ &]HFK YHUVLRQ Rl WKH TXHVWLRQQDLUH
KWWSV ZZZ VXUYLR FRP VXUYH\ G 5r;n3r0p.q&p<y
7KH DQRQ\PRXV VXUYH\ DOORZHG IRU D FRPSDUL
HIWHQW RI $, XVDJH EHWZHHQ &]HFK DQG 3ROLVK S
7KH TXHVWLRQQDLUH FRQVLVWHG RI  FORVHG H
WZR ODQJXDJH YHUVLRQV * &]HFK DQG 3ROLVK %RV
DQG VWUXFWXUH ZKLFK DOORZHG IRU GLUHFW FRP
JURXSV RI UHVSRQGHQWYV
7KH TXHVWLRQQDLUH FRQVLVWHG RI FORVHG H
ORZLQJ DUHDV
$+XVH RI' $, LQ VWXG\LQJ HJ ZULWLQJ VHPLQDU |
VFLHQWLILF LQIRUPDWLRQ SUHSDULQJ IRU H[DP\
+ XVH RI' $, LQ SUDFWLFDO FODVVHYV DQG VLPXODW|
+ VXEMHFWLYH HYDOXDWLRQ RI $,1V EHQHILWV IRU
$+ OHYHO RI DZDUHQHVYV UHJDUGLQJ $,1V SRVVLELO
$ HWKLFDO DVSHFWV RI $, XVDJH LQFOXGLQJ IHHO
FKHDWLQJ
$+ XVH RI' $, EH\RQG WKH DFDGHPLF FRQWH[W H J
PXQLFDWLRQ
+ LOQWHUHVW LQ IXUWKHU HGXFDWLRQ LQ $, DQG Gl
5HVSRQGHQWY DQVZHUHG TXHVWLRQV E\ VHOHFW
VSRQGHQWY FRPSOHWHG WKH TXHVWLRQQDLUH LQ |
7KH TXHVWLRQQDLUHYV VWUXFWXUH HQDEOHG TXD
DQVZHUV EHWZHHQ ERWK UHVSRQGHQW JURXSYV
$ WRWDO RI SHGDJRJ\ VWXGHQWY SDUWLFLSDW
DQG IURP WKH &]HFK 5HSXEOLF $00 ZHUH VWXGH
7R WHVW WKH UHVHDUFK K\SRWKHVHY DQG DVVHVV
WHVW RI LQGHSHQGHQFH $3 WHVW ZDV HPSOR\HG
ZDV FKRVHQ GXH WR WKH FDWHJRULFDO QDWXUH R
HQGHG TXHVWLRQV 7KH FKL VTXDUH WHVW- PDGH L
VHUYHG GLIIHUHQFHV LQ IUHTXHQFLHY EHWZHHQ W
3ROLVK VWXGHQWY ZHUH VWDWLVWLFDOO\ VLJQLIL]
VRQV IRFXVHG RQ YDULDEOHV VXFK DV WKH IUHTXF
DFDGHPLF YV SHUVRQDO DWWLWXGHVY WRZDUG $
DQG LQWHUHVW LQ IXUWKHU $, UHODWHG HGXFDWLF
DEOH WR LGHQWLI\ ERWK VLPLODULWLHY DQG VWD
WKH WZR SRSXODWLRQV LQ UHODWLRQ WR WKHLU
7KH FKL VTXDUH WHVW LV WKHQ FRQVLVWHQWO\ DSS
SRWKHVHV 54 +54 + ++ WR DVVHVV ZKHWKHU WKF
VXUYH\ UHVSRQVHVY EHWZHHQ &]HFK DQG 3ROLVK \
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SHVXOWY RI WKH 5HVHDUFK 6 XU}

,Q UHVSRQVH WR WKH TXHVWLRQ RI ZKHWKHU SH
OLJHQFH HJ &KDW*37 *UDPPDUO\ PRELOH $, LP
VLVWDQWY *RRJOH 7UDQVODWRU GLDJQRVWLF WF
VWXGLHV RI VWXGHQWYV IURP WKH &]HFK 5HSXE
3RODQG DQVZHUHG DIILUPDWLYHO\ 7KH UHPDLQLQJ
VWXGHQWY VWDWHG WKDW WKH\ GR QRW XVH $, LQ

7KH VXUYH\ WKHQ IRFXVHG RQ VWXGHQWYVY ZKR G
WKHP KRZ IUHTXHQWO\ WKH\ XVH LW 7KH PDMRULW
UHJXODUO\ 'DLO\ XVH ZDV UHSRUWHG E\ RI &
3ROLVK VWXGHQWY 7KH ODUJHVW JURXS FRQVLVW,
HUDO WLPHV D ZHHN VSHFLILFDOO\ RI VWXGH

IURP 3RODQG 7KH RSWLRQ *RQFH D ZHHN" ZDV
DQG RI 3BROLVK UHVSRQGHQWY $QRWKHU
5HSXEOLF DQG IURP 3RODQG UHSRUWHG XVLQJ

7DEOH |
7KH ([WHQW RI DUWLILFLDO LQWHOOLJHQFH XVH DPRQJ V\
WKH &]HFK 5HSXEOLF

Frequency of Al Use Czech Republic (%) Poland (%)
Use Al in studies (total) A 96.92
Daily A A
Several times a week A
Once a week A A
Rarely 25.36 A

6RXUFH 2ZQ ZRUN

7KH UHVXOWY LQGLFDWH WKDW DUWLILFLDO LQW
WKH DFDGHPLF OLIH RI PRVW VWXGHQWY ZLWK 3RC
I[UHTXHQF\ RI XVH WKDQ WKHLU &]HFK FRXQWHUSDL
GDLO\ XVH RI $, LV QRW YHU\ FRPPRQ 7KHVH ILQGL
WKLV UHDOLW\ LQ HGXFDWLRQDO SUDFWLFH DQG W
DQG HWKLFDO XVH RI $, WHFKQRORJLHV LQ HGXFDW
:KHQ DVNHG DERXW WKH PRVW FRPPRQ SXUSRVH'
XVH DUWLILFLDO LQWHOOLJHQFH WKH UHVSRQGH(
7KH PRVW IUHTXHQW XVH RI $, LV IRU VHDUFKLQJ
RI & HFK VWXGHQWY DQG Rl 3BROLVK VWXG
VWXGHQWY DOVR XVH $, IRU ZULWLQJ VHPLQDU SDSt
Rl 3BROLVK UHVSRQGHQWY VHOHFWLQJ WKLV-RSWLRH
WDEO\ KLJKHU VKDUH RI 3BROLVK VWXGHQWYV X
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7KH 8VH RI $UWLILFLDO ,QWHOOLJHQFH LQ $FDGHPLF DQG 3HUYV

&HFK VWXGHQWYV $SSUR[LPDWHO\ WKH VDPH S
FRXQWULHV XVH $, IRU WUDQVODWLQJ SURIHVVLRQ
RI 3ROLVK UHVSRQGHQWYV $, LV XVHG IRU JUDPPDU
&]HFK DQG RI 3ROLVK VWXGHQWY 7KH PDMRULYV
DQG RI 3ROLVK UHVSRQGHQWYV = UHSRUW XVLC
FDO DSSOLFDWLRQ $ VLJQLILFDQW QXPEHU RI VWX
WHFKQLFDO FRQFHSWYV RI &]HFK DQG RI 3

7KHVH UHVXOWY GHPRQVWUDWH WKDW VWXGHOQ\
SULPDULO\ WR VXSSRUW XQGHUVWDQGLQJ DQG WK
GLIIHUHQFHV EHWZHHQ &]HFK DQG 3ROLVK VWXGHQ
RI SUHVHQWDWLRQ FUHDWLRQ ZKHUH 3ROLVK VWX
PD\ UHIOHFW GLIITHULQJ VWXG\ VWUDWHJILHV SHGD.
LQWHJUDWLRQ LQ WHDFKLQJ ZLWKLQ HDFK FRXQWU)\
D WRRO IRU LQIRUPDWLRQ UHWULHYDO DQG WH[W F
LQ WKH SUDFWLFDO DSSOLFDWLRQ RI NQRZOHGJH I
WKHUHE\ VXSSRUWLQJ WKHLU HGXFDWLRQDO SURFF

'KHQ DVNHG ZKHWKHU DUWLILFLDO LQWHOOLJHQ
D VSHFLDOL]HG WRSLF RI &]HFK VWXGHQWYV
DQVZHUHG DIILUPDWLYHO\ 7KH RSSRVLWH RSLQLR(
H[SUHVVHG E\ RI &]HFK DQG RI 3BROLVK VW]
&]HFK DQG RI 3ROLVK UHVSRQGHQWYV ZHUH XQ:
HILFLDO LQ WKLV UHJDUG 7KHVH UHVXOWYV VXJJHV
FRXQWULHV SHUFHLYH DUWLILFLDO LQWHOOLJHQFF
FRPSOH[ VSHFLDOL]HG VXEMHFWYV

'KHQ DVNHG ZKHWKHU SHGDJRJ\ VWXGHQWYV XVH
IRU WHVWV H[DPV RU ILQDO VWDWH H[DPV R
3ROLVK VWXGHQWY DQVZHUHG DIILUPDWLYHO\ 7KH
$, IRU SUHSDULQJ IRU WKHVH H[DP DFWLYLWLHV =
DQG RI 3BROLVK UHVSRQGHQWY 7KH UHVXOWYV |
LQ ERWK FRXQWULHY SHUFHLYH DUWLILFLDO LQWH
LPSRUWDQW DFDGHPLF H[DPV

'KHQ DVNHG ZKHWKHU SHGDJRJ\ VWXGHQWV XVH
WHDFKLQJ IRU H[DPSOH LQ SUHSDULQJ WHDFKLQJ
DQG RI 3ROLVK VWXGHQWY DQVZHUHG DIILUP
&]HFK DQG RI 3ROLVK UHVSRQGHQWY VWDWHG
WHDFKLQJ 7KH UHVXOWV VXJJHVW WKDW DUWLILF
SUDFWLFDO WHDFKLQJ HVSHFLDOO\ DPRQJ 3ROLVK
WKDQ WKHLU &]HFK SHHUV
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7TDEOH m
7KH XVH RI DUWLILFLDO LQWHOOLJHQFH DPRQJ &]HFK DQ

Czech students (%)  Polish students (%)

Information searching 63.59

Writing seminar papers A
Creating presentations 44.62
Translating specialized texts

Grammar and stylistic checking 33.03

Generating practical ideas 66.97 67.69
Explaining specialized concepts 50.34 49.23
Preparing for tests/final exams A 70.77
Ideas for practical teaching 73.79 76.92

6RXUFH RZQ ZRUN

'KHQ DVNHG ZKHWKHU VWXGHQWY FRQVLGHU WKt
HILFLDO IRU WKHLU SURIHVVLRQDO SUDFWLFH
3ROLVK VWXGHQWY DQVZHUHG WKDW $, LV GHILQLW
Rl &]HFK DQG RI 3BROLVK UHVSRQGHQWYV LQGLF
EHQHILFLDO OHDQZKLOH RI & HFK DQG RI
WKDW $, LV QRW EHQHILFLDO IRU WKHLU SURIHVYV
&]HFK DQG RI 3ROLVK VWXGHQWY DQVZHUHG W]
EHQHILFLDO IRU WKHLU SUDFWLFH 7KH UHVXOWYV VKF
FRXQWULHY SHUFHLYH DUWLILFLDO LQWHOOLJHQFH
SUDFWLFH ZLWK D KLJKHU SURSRUWLRQ RI &]HFK \
UHJDUG 2Q WKH RWKHU KDQG 3ROLVK VWXGHQWYV P
DWWLWXGH $ VPDOOHU JURXS RI VWXGHQWYV H[SUF
PD\ EH UHODWHG WR XQFHUWDLQW\ DERXW WKH UH]
SRUWXQLWLHV RU FRQFHUQV DERXW SRWHQWLDO U

‘KHQ DVNHG ZKHWKHU SHGDJRJ\ VWXGHQWYV IHHO
SRVVLELOLWLHV RI XVLQJ DUWLILFLDO LQWHOOLJ!

RI 3BROLVK VWXGHQWY DQVZHUHG SRVLWLYHO
&]HFK DQG RI 3ROLVK UHVSRQGHQWYV VDLG WK
RWKHU KDQG RI &]HFK DQG RI 3BROLVK V
UDWKHU GR QRW IHHO VXIILFLHQWO\ LQIRUPHG ZKL
LVK UHVSRQGHQWY VDLG WKH\ GR QRW IHHO LQIRUP¢
QLILFDQW SRUWLRQ RI VWXGHQWY LQ ERWK FRXQW
DERXW WKH XVH Rl $, LQ WKHLU ILHOG :KLOH PRVW
LQIRUPHG D ODUJHU VKDUH RI & HFK VWXGHQWYV UH:
PD\ LQGLFDWH D QHHG IRU LQFUHDVHG HGXFDWLRQ
DQG DSSOLFDWLRQV RI $, ZLWKLQ WKH UHVSHFWLY|
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JLIXUH Studenst’s Perceived Level of Information about Al Use in Pedagogy
6RXUFH 2ZQ ZRUN

KHQ DVNHG ZKHWKHU WKH\ ZRXOG OLNH WKHLU \
IRFXVHG RQ WKH XVH RI DUWLILFLDO LQWHOOLJHQ
Rl 3BROLVK VWXGHQWY DQVZHUHG DIILUPDWLY
WKH\ ZRXOG QRW QHHG VXFK WUDLQLQJ = ZDV H[SUH
Rl 3BROLVK UHVSRQGHQWY 7KH UHPDLQLQJ VWXGHC
Rl 3BROLVK VWXGHQWY ZHUH XQGHFLGHG DQG VI
VKRZ WKDW D VLJQLILFDQW PDMRULW\ RI VWXGHQWYV
WKHU HGXFDWLRQ DQG VNLOO GHYHORSPHQW LQ WKHF
WKH QHHG WR LQWURGXFH VSHFLDOL]JHG FRXUVHYV F
:KHQ DVNHG ZKHWKHU SHGDJRJ\ VWXGHQWYV EH!
FDQ KHOS WKHP LQ WKHLU IXWXUH SURIHVVLRQDO
Rl 3BROLVK VWXGHQWY DQVZHUHG DIILUPDWLYHO\ 7
KHOS WKHP ZDV H[SUHVVHG E\ RlI &]HFK DQG
7KH UHPDLQLQJ RI &]HFK DQG Rl SROLVK \
VHOHFWHG 3, GRQTW NQRZ =~ 7KH UHVXOWYVY VKRZ WKI
FRXQWULHY SHUFHLYH DUWLILFLDO LQWHOOLJHQF|
SURIHVVLRQDO FDUHHUYV
KHQ DVNHG ZKHWKHU SHGDJRJ\ VWXGHQWY DUH I
XVLQJ DUWLILFLDO LQWHOOLJHQFH VXFK DV LQDFF

LVVXHV RI &]HFK DQG RI 3BROLVK VWXGHQW
DZDUH RI WKHVH ULVNV 3DUWLDO DZDUHQHVV RI W
&]HFK DQG RI 3ROLVK UHVSRQGHQWYV 2Q WKH |

Rl 3BROLVK VWXGHQWY VDLG WKH\ UDWKHU GR Q
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ODFN RI NQRZOHGJH DERXW WKH ULVNV ZDV-UHSRUYV
LVK VWXGHQWY 7KH UHVXOWYV VKRZ WKDW WKH PD
DZDUH RI WKH SRVVLEOH ULVNV DVVRFLDWHG ZLWK
VWUDWLQJ D KLJKHU OHYHO RI DZDUHQHVV RI WKH\
KHQ DVNHG ZKHWKHU SHGDJRJ\ VWXGHQWYV YHUL
DUWLILFLDO LQWHOOLJHQFH IURP RWKHU VRXUFHV
VWXGHQWY DQVZHUHG WKDW WKH\ DOzZD\V GR VR

RI &]HFK DQG RlI 3BROLVK UHVSRQGHQWYV =
GLFDWHG E\ RI &]HFK DQG R1I 3BROLVK VWXC
SUDUHO\" ZDV UHSRUWHG E\ Rl &]HFK DQG R

RI & HFK VWXGHQWY DQVZHUHG 3QHYHU ~ ZKHU}
UHVSRQVH 7KH UHVXOWV VXJJHVW WKDW WKH PDM
SURDFK NQRZOHGJH JDLQHG WKURXJK $, FULWLFDO
VWXGHQWY EHLQJ VOLJKWO\ PRUH FDXWLRXV LQ Wk

'KHQ DVNHG ZKHWKHU SHGDJRJ\ VWXGHQWYVY FRQ\
JHQFH GXULQJ WKHLU VWXGLHV D IRUP RI FKHDWLQ
DIILUPDWLYHO\ ZKLOH QR 3ROLVK VWXGHQWYV JDYH
WKDW XVLQJ $, LV QRW FKHDWLQJ + ZDV H[SUHVVHC
3ROLVK VWXGHQWY 7KH ODUJHVW JURXS RI UHVSR
DQG RI 3BROLVK VWXGHQWY VWDWHG WKDW W
XVHG 7KH UHVXOWV VKRZ WKDW WKH PDMRULW\ RI
WKH XVH RI $, GXULQJ VWXGLHYV DV DXWRPDWLF FKF
DVSHFWV DQG WKH PDQQHU LQ ZKLFK $, LV XWLOL]F

'KHQ DVNHG ZKHWKHU WKH\ WKLQN DUWLILFLDO
MREV LQ WKHLU ILHOG LQ WKH IXWXUH RI &]H
DQVZHUHG \HV &RQYHUVHO\ Rl &]HFK DQG
DQVZHUHG QR 7KH UHVSRQVH 3, GRQIW NQRZ  ZDV

RI 3ROLVK VWXGHQWY 7KH UHVXOWV VKRZ WKD\
VWXGHQWYV UHJDUGLQJ WKH LPSDFW RI $, RQ WKH M
RI 3BROLVK VWXGHQWY SHUFHLYLQJ D ORZHU ULVN R

'KHQ DVNHG LI WKH\ DUH LQWHUHVWHG LQ IXUWK!
LQWHOOLJHQFH DQG GLJLWDO WHFKQRORJLHYV
GHQWY DQVZHUHG \HV 7KH UHVSRQVH 3QR’ ZDV FKR\
RI 3BROLVK VWXGHQWY ZKLOH 3PD\EH~ ZDV VHOHFW
3ROLVK VWXGHQWY 7KH UHVXOWV LQGLFDWH D VL.
3ROLVK VWXGHQWY LQ WKHLU ZLOOLQJQHVV WR D
'KLOH WKH PDMRULW\ Rl & HEFK VWXGHQWY VKRZ D
PRUH GLYLGHG RQ WKLV LVVXH

'KHQ DVNHG ZKHWKHU WKH\ XVH DUWLILFLDO LQW
H[DPSOH IRU ZULWLQJ HPDLOV SODQQLQJ RU FUHEL

RI 3BROLVK VWXGHQWY DQVZHUHG 3\HV ~ 7KH U}l

RI & HFK DQG RI 3BROLVK VWXGHQWYV ZKLO}
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RI &]HFK DQG Rl 3BROLVK UHVSRQGHQWYV 7KH Ul
XVH $, RXWVLGH RI DFDGHPLF SXUSRVHV PRUH IUHT
KHQ DVNHG DERXW WKHLU JHQHUDO DWWLWXGH W

LQ HGXFDWLRQ RI &]HFK DQG RI 3ROLVK V
KDYH D YHU\ SRVLWLYH DWWLWXGH $ UDWKHU SRV
RI &]HFK DQG RI 3ROLVK UHVSRQGHQWV $ QH

RI &]HFK DQG RI 3BROLVK VWXGHQWV $, LQ
ZKDW QHJDWLYHO\ E\ RI &]HFK DQG RI 3RO
QHJDWLYH DWWLWXGH ZDV H[SUHVVHG E\ RI &]F

7KH UHVXOWYV VXJIJHVW WKDW &]HFK VWXGHQWYV PRU
WRZDUGV $, LQ HGXFDWLRQ ZKHUHDV 3ROLVK VW)
SRVLWLYH RU QHXWUDO VWDQFH

:KHQ DVNHG ZKHWKHU WKH\ VRPHWLPHY IHHO JXLC
LOQWHOOLJHQFH RI & HFK DQG Rl 3ROLVK V
UHVSRQVH 2QR”™ ZDV FKRVHQ E\ Rl &]HFK DQG
7KH RSWLRQ 3\HV LQ DFDGHPLF PDWWHUV EXW QR
Rl &]HFK DQG Rl 3ROLVK UHVSRQGHQWY ZKLOF
FKRVHQ E\ RI &]HFK DQG Rl 3BROLVK VWXG'
IHHOLQJV RI JXLOW ZKHQ XVLQJ $, DUH PRUH FRPF
&HFK VWXGHQWY ZLWK D VLIJQLILFDQW SRUWLRQ R
LQJ JXLOW RQO\ LQ DQ DFDGHPLF FRQWH[W RU QRW

JLIXUH Studenst’s Perceived Amount of Time Spent Using Artificial Intelligence
6RXUFH 2ZQ ZRUN
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'KHQ DVNHG ZKHWKHU WKH\ IHHO WKH\ VSHQG D
OLJHQFH RQO\ RI &]HFK DQG RI 3BROLVK VW)
7KH RSWLRQ 3\HV VRPHWLPHV  ZDV VHOHFWHG E\
UHVSRQGHQWY 7KH UHVSRQVH *QHYHU" ZDV FKRVH
3ROLVK VWXGHQWY ZKLOH 3, QHYHU WKRXJKW DERX!
DQG RI 3BROLVK VWXGHQWY 7KH UHVXOWV VXJ.
LQ 3RODQG GR QRW IHHO WKH\ VSHQG H[FHVVLYH I
QLILFDQW SRUWLRQ RI &JHFK VWXGHQWY QRW HYHC

'KHQ DVNHG ZKHWKHU WKH\ XVH DUWLILFLDO LQ\
WKH\ GR QRW DFWXDOO\ QHHG LW IRU H[DPSOH RX
&]HFK VWXGHQWY DQG QR 3ROLVK VWXGHQWY DQV.
3\HV RXW RI KDELW" ZDV FKRVHQ E\ RI & HFK D
ZKLOH *\HV ZKHQ ,fP ERUHG  ZDV VHOHFWHG E\
LVK UHVSRQGHQWY 7KH UHVSRQVH 3\HV ZKHQ ,fP

&HFK DQG Rl 3BROLVK VWXGHQWY 2Q WKH RWK
VDLG WKH\ GR QRW XVH $, ZLWKRXW D VSHFLILF QHH
Rl &]HFK DQG Rl 3BROLVK VWXGHQWY 7KH UHVXO\

FRXQWULHV XVH $, SULPDULO\ ZLWK SXUSRVH ZKLC
$, LV UDWKHU UDUH DOWKRXJK 3ROLVK VWXGHQWYV
PRUH RIWHQ WKDQ &]HFK VWXGHQWYV

JLIXUH Use of Artificial Intelligence Without Actial Need
6RXUFH 2ZQ ZRUN
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KHQ DVNHG ZKHWKHU VFKRROV VKRXOG WDON
DGGLFWLRQ WR DUWLILFLDO LQWHOOLJHQFH |
DQVZHUHG \HV 2QO0O\ RI & HFK DQG Rl1 3ROLV
GR QRW VHH WKH QHHG WR GLVFXVV WKLV WRSLF 7}
RI DGGLFWLRQ VKRXOG EH GLVFXVVHG PRUH DW VFk
DQG Rl SBROLVK VWXGHQWY 7KH UHVXOWYV VXJ
VWXGHQWY LQ ERWK FRXQWULHYVY FRQVLGHU LW LPS
PRUH LQ VFKRROV

SHVXOWYVY RI VWDWLVWLFDO GDWL

7R YHULI\ WKH UHVHDUFK K\SRWKHVHV WKH FKL
XVHG ZKLFK DOORZHG IRU WKH LGHQWLILFDWLRQ
EHWZHHQ WKH UHVSRQVHV RI LQGLYLGXDO UHVSRQ

7KH ILUVW UHVHDUFK TXHVWLRQ 54 DQG K\SRW
DUWLILFLDO LQWHOOLJHQFH $, LQ WKH VWXG\ HQ"
LW\ Rl &HFK DQG 3ROLVK VWXGHQWYV XVH $, ZKLOH
WKH WZR JURXSV ZDV QRW VWDWLVWLFDOO\ VLJQL|
D VLPLODU OHYHO RI $, DGRSWLRQ LQ ERWK FRXQ\
XVH WKH GLIITHUHQFHV LQ WKH IUHTXHQF\ RI XVH 2
$0 S

5HJDUGLQJ WKH SXUSRVH RI $, XVH UHVSRQGHQ\
$, WR JHQHUDWH LGHDV IRU SUDFWLFH WR VHDUFK
SODLQ PRUH FRPSOH[ FRQFHSWV $ VWDWLVWLFDO(
LQ RQO\ RQH DUHD +FUHDWLQJ SUHVHQWDWLRQV :K
WKLV RSWLRQ RQO\ RI &HFK VWXGHQWYV GLG
RI ZULWLQJ ILQDO DQG VHPLQDU SDSHUV WKH PDWN
XVH $, DW OHDVW RFFDVLRQDOO\ 'LIIHUHQFHV EHW
VLIQLILFDQW LQ WKLV FDVH HLWKHU $8 S
IRU WHVWV DQG H[DPV PRVW RI & HFK DQG RI 3ROL"
$0 S ,Q WKH DUHD RI H[DPLQLQJ $, XVH L
VLIJQLILFDQFH ZDV QRW FRQILUPHG $8 S

7KH VHFRQG UHVHDUFK TXHVWLRQ 54 DQG K\SR
DQG KRZ VWXGHQWY XVH DUWLILFLDO LQWHOOLJHQ
H[DPSOH ZKHQ ZULWLQJ HPDLOV SODQQLQJ PDQ
FUHDWLYH DFWLYLWLHV 5HVSRQVHV WR WKLV TX
EHWZHHQ &]HFK DQG 3ROLVK VWXGHQWY ERWK LQ
VLIJQLILFDQFH 6WDWLVWLFDO DQDO\VLV $3 G
GLIIHUHQFHV DUH VWDWLVWLFDOO\ VLIJQLILFDQW 7|
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LV D VWDWLVWLFDOO\ VLJQLILFDQW GLIIHUHQFH EF
HIWHQW RI $, XVH LQ WKHLU SHUVRQDO OLYHV &]HF
D SHUVRQDO FRQWH[W VLJQLILFDQWO\ PRUH RIWHQ

7KH WKLUG UHVHDUFK TXHVWLRQ 54 DQG K\SRW
DQG 3ROLVK VWXGHQWY DVVHVV WKH SRWHQWLDO
IXWXUH SURIHVVLRQDO SUDFWLFH 6WDWLVWLFDO D
VKRZHG WKDW WKHUH LV QR VLIJQLILFDQW GLIITHUHGQG
3ROLVK VWXGHQWYV

$Q LOQWHUHVWLQJ DGGLWLRQ WR WKH SUHYLRXV T
WKDW $, FRXOG WKUHDWHQ MREV LQ WKHLU ILHOG L
Gl S § DJDLQ VKRZHG WKDW WKHUH LV QR V
UHVSRQVHV Rl &]HFK DQG 3ROLVK VWXGHQWYV %R Wk
RI WKH ULVNV WKDW $, PLJKW EULQJ WR WKH ODERU
WKHUH LV D VOLJKWO\ KLJKHU SURSRUWLRQ ZKR FR

SHVHDUFK TXHVWLRQ 54 DQG K\SRWKHVLV + LQY!
VWXGHQWY HYDOXDWH WKHLU OHYHO RI DZDUHQF
DUWLILFLDO LQWHOOLJHQFH LQ WKHLU ILHOG 7KF
GLIIHUHQFHYVY EHWZHHQ &]HFK DQG 3ROLVK VWXGHQ
QHVV 7R YHULI\ ZKHWKHU D VWDWLVWLFDOO\ VLJ
JURXSV D FKL VTXDUH WHVW RI LQGHSHQGHQFH ZI
DSSUR[LPDWHO\ ZLWK GHJIJUHHV RI IUHHGRP DQG
VXJIJHVWV WKDW WKH GLIITHUHQFH LV RQ WKH ERUGF
WKDW D VWDWLVWLFDOO\ VLJQLILFDQW GLIIHUHQFH
DQG 3ROLVK VWXGHQWY FDQQRW EH FRQFOXVLYHO
GR H[LVW SDUWLFXODUO\ ZLWK 3ROLVK VWXGHQW)\
LQVXIILFLHQW DZDUHQHVYV

$QRWKHU VXUYH\ TXHVWLRQ UHODWHG WR UHVHD
IRFXVHG RQ VWXGHQWVY DZDUHQHVV RI WKH ULVNV
FXUDWH LQIRUPDWLRQ SODJLDULVP RU HWKLFDO 1
D FKL VTXDUH WHVW ZLWK D YDOXH Rl DSSUR[LPDWH
DS YDOXH RI DSSUR[LPDWHO\ LQGLFDWLQJ WK
GLIIHUHQFH LQ DZDUHQHVV RI $, UHODWHG ULVNV
3ROLVK VWXGHQWY GHPRQVWUDWH D VLJQLILFDQW
ULVNV DVVRFLDWHG ZLWK XVLQJ DUWLILFLDO LQWH

7KH ILIWK UHVHDUFK TXHVWLRQ 54 DQG K\SRW
VWXGHQWYV IURP WKH &]HFK 5HSXEOLF DQG 3RODQG
UHODWHG WR WKH XVH RI DUWLILFLDO LQWHOOLJHC
WHUHVW LQ IXUWKHU GHYHORSLQJ WKHLU $, DQG Gl
UHVSRQVHV $38 Gl S § VKRZHG WKDW V
DQG 3ROLVK VWXGHQWY LQ LQWHUHVW LQ WUDLQLC
VXJIJHVWV WKDW WKH PDMRULW\ RI VWXGHQWYV LQ E
WKHLU NQRZOHGJH RI' $, WKURXJK VSHFLDOL]HG FR.
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5HVHDUFK TXHVWLRQ 54 DQG K\SRWKHVLV + IRF.
VWXGHQWY SHUFHLYH HWKLFDO LVVXHV UHODWHG
VWXGLHV VSHFLILFDOO\ ZKHWKHU WKH\ FRQVLGHU
VTXDUH WHVW FDOFXODWLRQ \LHOGHG D YDOXH RI !
Gl DQG D S YDOXH RI DSSUR[LPDWHO\ 7KL\
GLFDWLQJ D VWDWLVWLFDOO\ VLIJQLILFDQW GLIIHUF
IHHOLQJV RI JXLOW DVVRFLDWHG ZLWK XVLQJ $, 3R
D JHQHUDO IHHOLQJ RI JXLOW ZKLOH &]HFK VWXGHF
URZO\ LQ WKH VWXG\ FRQWH[W RU GR QRW FRQVLGH
$QRWKHU VXUYH\ TXHVWLRQ UHODWHG WR 54 DQ
FRQVLGHU WKH XVH RI'$, LQ WKHLU VWXGLHV WR EF
IRU WKLV TXHVWLRQ \LHOGHG D YDOXH RI $8 Z
WKH GLIIHUHQFH EHWZHHQ &]HFK DQG 3ROLVK VWXG
FORVH WR WKH VLJQLILFDQFH WKUHVKROG
5HVHDUFK TXHVWLRQ 54 DQG K\SRWKHVLV + IRF
DQG 3ROLVK VWXGHQWY YHULI\ LQIRUPDWLRQ RE\
IURP RWKHU VRXUFHV 7R WHVW WKH VWDWLVWLFD
WZR JURXSV D FKL VITXDUH WHVW ZDV FRQGXFWHG
IRXU GHJUHHV RI IUHHGRP Gl DQG D S YDOXH R
S YDOXH LV JUHDWHU WKDQ WKH QX000 K\SRWK
WKH GLITHUHQFH LQ WKH IUHTXHQF\ Rl YHULI\LQJ L
LVK VWXGHQWY LV QRW VWDWLVWLFDOO\ VLJQLILF
VWXGHQWY LQ ERWK FRXQWULHYV DSSURDFK NQRZO
DFWLYHO\ YHULI\ LW ZLWK 3ROLVK VWXGHQWYV EHL
DV HYLGHQFHG E\ WKH KLJKHU SURSRUWLRQ RI WKR
5HVHDUFK TXHVWLRQ 54 DQG K\SRWKHVLV + IR
&]HFK VWXGHQWY XVH DUWLILFLDO LQWHOOLJHQF
VXEMHFWV 7R YHULI\ WKH VWDWLVWLFDO VLJQLILF
JURXSV D FKL VIXDUH WHVW ZDV FRQGXFWHG \LH
GHJUHHV RI IUHHGRP Gl DQG DS YDOXH RI DSSU
LV JUHDWHU WKDQ WKH QX0OO K\SRWKHVLV FDQC
HQFH EHWZHHQ &]HFK DQG 3ROLVK VWXGHQWVY UH\
7KH UHVXOWV VKRZ WKDW WKH PDMRULW\ RI VWXG
LQWHOOLJHQFH DV D XVHIXO WRRO WKDW KHOSV W
L]JHG WRSLFV
SHVHDUFK TXHVWLRQ 54 DQG K\SRWKHVLV-+ H[DP
FDOO\ VLIJQLILFDQW GLIIHUHQFH LQ WKH SHUFHQWD.
VWXGHQWY ZKR DUH DZDUH RI WKH ULVNV RI $, GH
GLVWULEXWLRQ \LHOGHG D YDOXH RI $8 ZLWK
RI DSSUR[LPDWHO\ LQGLFDWLQJ WKDW WKH GL
VWXGHQWYV LV VWDWLVWLFDOO\ VLJQLILFDQW 7KH U
LQ 3RODQG GR QRW IHHO WKDW WKH\ VSHQG H[FHYV
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SRUWLRQ RI & HFK VWXGHQWY KDG QRW FRQVLGHUF}
VWXG\ LQYHVWLIJDWHG ZKHWKHU VWXGHQWV XVH $,
RXW RI KDELW ERUHGRP RU QHUYRXVQHVV +RZHY
WKDW WKH\ GR QRW XVH $, ZLWKRXW QHHG 7KH FKL
S DJDLQ VKRZHG D VWDWLVWLFDOO\ VLJQLI
JURXSV 7KH UHVXOWY WKXV LQGLFDWH VLIQLILFDQ
VWXGHQWY LQ WKH SHUFHSWLRQ RI DGGLFWLYH $,
XVLQJ $, RXW RI KDELW RU ERUHGRP ZKHUHDV &]H]|
FRQVLGHU WKLV LVVXH DW DOO 1HYHUWKHOHVV F
FRXQWULHYVY GR QRW SHUFHLYH WKH WLPH VSHQW Z

Conclusion

7KH VWXG\ VKRZHG WKDW DUWLILFLDO LQWHOOL
RI WKH VWXG\ SUDEWLFHV Rl PRVW SHGDJRJ\ VWXG
3RODQG VXSSRUWLQJ + 7KH PDMRULW\ Rl VWXGH
DFFHVVLQJ VSHFLDOL]HG LQIRUPDWLRQ DQG XQGF
VWXGHQWY XVH $, PRUH IUHTXHQWO\ LQ WKHLU SH
FRQILUPLQJ + DQG VKRZ D PDUNHGO\ KLJKHU LQW
GLJLWDO DQG $, VNLOOV $8 S FRQILUF
DUH EHWWHU LQIRUPHG DERXW WKH ULVNV DVVRFL!
SRUWLQJ + DQG PRUH RIWHQ H[SHULHQFH HWKLFD

XVLQJ $, $8 S § FRQILUPLQJ + %RWK JUI
EHQHILWYV RI $, IRU WKHLU IXWXUH SURIHVVLRQDO S|
VLIJQLILFDQW $8 S § ZKLFK UHODWHV WR

7TKH FROOHFWHG GDWD LQGLFDWH WKDW DUWLILF
SDUW RI ERWK WKH DFDGHPLF DQG SURIHVVLRQDO
5HSXEOLF DQG 3RODQG ZKLFK FDUULHV VLIJQLILFDQ
7KH KLJK OHYHO Rl $, XVDJH LQ VWXGLHV H[DP SL
VXJIJHVWYVY WKDW GLIJLWDO WHFKQRORJLHV DUH QI
HOHPHQWYV RI WKH HGXFDWLRQDO ODQGVFDSH )UR
D WUDQVIRUPDWLRQ LQ WKH ZD\ IXWXUH WHDFKHUV
WLRQ DQG VXSSRUW VWXGHQW OHDUQLQJ ZKLFK
RYHUDOO TXDOLW\ RI WKH HGXFDWLRQ V\VWHP

7KH HGXFDWLRQDO VLIJQLILFDQFH RI WKH ILQGL
VWXGHQWY XVH DUWLILFLDO LOQOWHOOLJHQFH SXUSF
XQGHUVWDQGLQJ VSHFLDOL]HG WRSLFV JHQHUDWL
HGJH LQ SUDFWLFH 7KLV FRQILUPV $,1V SRWHQWLTCL
WKDQ PHUHO\ D PHDQV WR VLPSOLI\ DFDGHPLF WD
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D VXEVWDQWLDO SRUWLRQ RI VWXGHQWY GR QRW |
VLELOLWLHV RI $, LQ WKHLU ILHOG SRLQWV WR LQV
RI VIVWHPDWLF HGXFDWLRQ LQ WKLV DUHD
$ VRFLDOO\ VLJQLILFDQW ILQGLQJ LV DOV-R WKH L
WLRQ DPRQJ VWXGHQWY ORVW UHVSRQGHQWYV DUH
XVH UHJXODUO\ YHULI\ WKH LQIRUPDWLRQ WKH\ RE
DXWRPDWLF IRUP RI FKHDWLQJ EXW UDWKHU FRQV
SOLFDWLRQ 7KLV DWWLWXGH VXJJHVWV WKH HPHU
EDVHG RQ FULWLFDO WKLQNLQJ DQG UHVSRQVLELO
LQWHJUDWLRQ RI $, LQWR ERWK HGXFDWLRQ DQG E
$QRWKHU LPSRUWDQW VRFLHWDO DVSHEW LV W
VLYHO\ GHSHQGHQW RQ DUWLILFLDO LQWHOOLJHQF
RXW RI ERUHGRP RU KDELW $W WKH VDPH WLPH L
JUHDWHU DWWHQWLRQ WR WKH ULVNV RI SRWHQWL
GLPHQVLRQ RI HGXFDWLRQ DQG DQ RSHQ GLVFXVVL
GLJLWDO WHFKQRORJLHY DUH QHHGHG 7KHUHIRUH
GHYHORS WHFKQLFDO VNLOOV EXW DOVR SURPRWH
2YHUDOO WKH ILQGLQJV DUH Rl FULWLFDG LPSRU
HU HGXFDWLRQ 7KH\ SRLQW WR WKH QHFHVVLW\ R
WRSLFV LQWR XQLYHUVLW\ FXUULFXOD DGGUHVVLQC
FDO DQG VRFLDO GLPHQVLRQV B6XFK DQ DSSURDFK
DUH QRW RQO\ FDSDEOH RI XVLQJ $, HIIHFWLYHO\ E
$, JHQHUDWHG RXWFRPHYV DQG LQWHJUDWH WKHP Pt
%DVHG RQ WKH ILQGLQJV WKH IROORZLQJ UHFRP
,QWHJUDWLRQ RI $, LQWR WHDFKHU WUDLQLQJ S|
UHJXODUO\ XVH $, IRU VWXG\ SXUSRVHV $, VKR
HGXFDWLRQ FXUULFXOD &RXUVHV VKRXOG LQFO)
WKH DELOLW\ WR HYDOXDWH WKH UHOLDELOLW
$, HWKLEDOO\
3URPRWLRQ RI HWKLFDO DQG UHVSRQVLEOH $, X\
H[SHULHQFH HWKLFDO GLOHPPDV RU IHHOLQJV R
LOQVWLWXWLRQV VKRXOG SURYLGH FOHDU JXLGHO
FRQVWLWXWHY DVVLVWDQFH DQG ZKHQ LWV XVH
VWXGHQWYV XVH $, ZLWK FRQILGHQFH DQG UHVSR(
(QFRXUDJHPHQW RI FULWLFDO YHULILFDWLRQ RI
YHULI\ LQIRUPDWLRQ REWDLQHG IURP $, 3ROLVK
& HFKV 7HDEFEKHUV VKRXOG DFWLYHO\ SURPRWH
FKHFNLQJ $, RXWSXWV ZLWK UHOLDEOH VRXUFHYV
%DODQFHG DQG SXUSRVHIXO XVH RI' $, 'DWD VKR
VSHFLILFE WDVNV DQG DV D JHQHUDO VWXG\ DVVL
VXSSRUW LQGHSHQGHQW WKLQNLQJ + JHQHUDWLQ.
LQJ VSHFLDOL]HG WRSLFV + ZLWKRXW UHSODFLQ.
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'HYHORSPHQW RI GLJLWDO FRPSHWHQFLHV $ KL.
H[SUHVVHG LQWHUHVW LQ IXUWKHU GHYHORSLQJ
UHVSRQVHVY ZKLOH 3ROLVK VWXGHQWY ZHUH PF
ZRUNVKRSV VKRXOG EH RITHUHG WR HQKDQFH Wk
DQG EXLOG FRQILGHQFH LQ HIIHFWLYH $, XVH
$ZDUHQHVV RI $,1V SRWHQWLDO IRU KDELWXDO X
UHSRUWHG XVLQJ $, RXW Rl KDELW RU ERUHGRP
VKRXOG EH JXLGHG WRZDUG LQWHQWLRQDO DQG
RYHUUHOLDQFH RU XQFRQVFLRXV XVDJH
2YHUDOO $, UHSUHVHQWYV D VLJQLILFDQW WRRO V
SUHSDUDWLRQ IRU SHGDJRJ\ VWXGHQWY ,WV HIIHF
JXLGDQFH HGXFDWLRQDO VXSSRUW DQG GHYHORS
PL]JH SRVLWLYH RXWFRPHV ZKLOH PLQLPL]LQ@J ULVN
WLRQ RU XQHWKLFDO XVH 'HVSLWH FXOWXUDO DC
&|HFK 5HSXEOLF DQG 3RODQG SHGDJRJ\ VWXGHQV
DWWLWXGHV WRZDUG $, DQG LWV UROH LQ HGXFDW
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education and careers: What do students thiridhtiers in Artificial Intelligence q knoqlss
KWWSV GRL RUJ kj mmrs IUDL Iljln knoqlss

8QLYHU]LWD 3D O D FNRERR X pHIR PERNXFYLH U PLORPRIXED AN Y KRAYY iQt JHC
WLYQtFK PRGHOS$ $, >5HFRPPHQGDWLRQV RI 3DODFNé 8QLYH!
AlModels] 20RPRXF 832/ KWWSV DL XSRO F] GRSRUXFHQL

<X + 1D]JLU 6 ljlk 5ROH RI 0J DQG $UWLILFLDO-,QWHOOL
WLRQ RI (QJOLVK 6LWXDWLR Q DMbifeHmidfridtionISyist®ms L JKIKHU 6 W X
DUW QR mggmnkn KWWSV GRL RUJ kj kkoo ljlk mggmnkn

=LDWGLQRY 5 &LOOLHUV - 1jIl *HQHUDWLRQ $OSKDb 8QGHU\
G H @Wopean Journal of Contemporary Education kj m qgqrmzqrs KWWSV GRL
DU;LY IIjl jknll

=RUPDQRYi / 9DY tNRYi + ljlo $WWLWXGHV Rl &]HFK DQG 3R
$UWLILFLDO ,QW H Ontetndtib@aFtdulng) ob RasdaRIONVE-learningkk k  k+Im
KWWSV GRL RUJ kj mklpk ,-5(/ ljlo kk k jl
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Wykorzystanie sztucznej inteligencji
Z *\FLX DNDGHPLFNLP L SU\ZDWQ\P VWXGHQWYyZ S

6WUHV]F]HQLH

1LQLHMV]H EDGDQLH SUJHGVWDZLD DQDOL] SRUyZQDZF] GR
JHQFML 6, Z UyG VWXGHQWYZ SHGDJRJLNL Z &HFKDFK L 3ROVF
VSRVYE FJHVF\ L SROVF\ VWXGHQFL NRUJ\VWDM ] 6, |DUYZQR Z

%DGDQLH SUJHSURZDG]RQR PHWRG LOR FLRZ ]D SRPRF XV
lo S\WD ]DPNQL W\FK G\WWU\EXRZDQHJR QD SL FLX XF]HOQLLC
Z]L 4R XG]LD& lgo VWXGHQWyZ SHGDJRJLNL kmj ] 3ROVNL L knl
$QDOL] GDQ\FK SUJHSURZDG]RQR SU]J\ X*\FLX WHVWX FKL NZDG

‘\QLNL EDGDQLD Z\ND]D4&a\ *H 6, VWD4D VL MX* SRZV]HFKQ F
WyZ SHGDJRJLNL Z REX NUDMDFK :L NV]JR i UHVSRQGHQWyZ ]DC
SUJ\ F]\P VWXGHQFL SROVF\ Z\ND]\ZDOL QLHFR F] VWV]H Z\NRU]
QDMF] FLHM NRUJ\WWDM ] 6, Z FHOX SR]\WNLZDQLD LQIRUPD!
QDXNRZ\FK WAXPDF]HQLD VSUDZG]DQLD JUDPDW\NL RUD] UR]:
SRVWU]HJDM 6, MDNR NRU]J\VWQ GOD VZRMHM SU]J\V}aHM SUDI
]XMH ]JDLQWHUHVRZDQLH GDOV] HGXNDFM Z W\P JDNUHVLH -H
] NRU]\WWDQLHP ] 6, + V]IFJHJyOQLH U\]\N HW\F]Q\FK L LQIRUPDF
ZHUVILNXM Z\QLNL JHQHURZDQH SU]H] 6, ]D SRPRF LQQ\FK (Uy

%DGDQLH XMDZQLAR UyZQLH* Uy*QLFH PL G]\ VWXGHQWDPL :
WOLZR FL Z\NRU]\WVWDQLD 6, Z SUDNW\NDFK G\GDNW\F]Q\FK Z S
Z SRGHM FLX GR NRUJ\WWDQLD ] 6, QS RGF]XZDQLH SRF]XFLD
SRWU]JHE V\WWHPDW\F]QHM LQWHJUDFML 6, Z HGXNDFML Z W\P \
Z UR]ZLMDQLX NRPSHWHQFML F\IURZ\FK VWXGHQWyYZ Z NRQWHN

6aRZD NOXF]RZH VIWXF]QD LQWHOLJHQFMD VINROQLFWZR
SRUYyZQDZF]H NRPSHWHQFMH F\IURZH 6 ,HZVHJXNDAM R U$\R/WDDZ
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7KH 8VH RI $UWLILFLDO ,QWHOOLJHQFH LQ $FDGHPLF DQG 3HUYV
IXFLH =RUPDQRYi &aiUND ytSRYi

8VR GH OD ,QWHOLJHQFLD $UWLILFLDO
HQ OD 9LGD $FDGpPLFD \ 3BHUVRQDO GH ORV (VWXG!|

5HVXPHQ

(VWH HVWXGLR SUHVHQWD XQ DQiOLVLV FRPSDUDWLYR FHC
,$ HQWUH HVWXGLDQWHY GH 3HGDJRJtD HQ OD 5HS~EOLFD &Kt
HV FRPSDUDU FYyPR ORV HVWXGLDQWHYV FKHFRV \ SRODFRV XWL
SHUVRQDO

/D LQYHVWLJIDFLYQ VH OOHYy D FDER PHGLDQWH XQ PpWRGHF
HVWUXFWXUDGR lo SUHJXQWDV FHUUDGDV GLVWULEXLGR HQ FL
XQ WRWDO GH Ilqgo HYWXGLDQWHYV GH SHGDJRJtD kmj GH 3RORQ
\ MXQLR GH ljlo (O DQiOLVLV GH ORV GDWRV VH UHDOL]y XWLOL]

/RV UHVXOWDGRYV PXHVWUDQ TXH OD ,$\D VH KD FRQYHUWLG
GH ORV HVWXGLDQWHYV GH 3HGDJRJtD HQ DPERV SDtVHV /D PD
GH PDQHUD UHJXODU VLHQGR ORV HVWXGLDQWHVY SRODFRV 1
PD\RU TXH ORV FKHFRV /RV HVWXGLDQWHV XWLOL]DQ OD ,$ SUL
FUHDFLYQ GH SUHVHQWDFLRQHVY UHGDFFLYQ GH WUDEDMRV L
\ FRPSUHQVLYQ GH WHPDV FRPSOHMRY /RV HVWXGLDQWHV SHL
SUIFWLFD SURIHVLRQDO \ OD PD\RUtD PXHVWUD LQWHUpPV HQ U}
WLHPSR VRQ FRQVFLHQWHYV GH ORV ULHVJRV DVRFLDGRV DO .
H LQIRUPDWLYRV \ HQ OD PD\RUtD GH ORV FDVRV YHULILFDQ ¢
RWUDV IXHQWHYV

/D LQYHVWLJIDFLYQ WDPELPQ UHYHOY GLIHUHQFLDV HQWUH O
HQ OD IUHFXHQFLD GH XVR GH OD ,$ HQ OD HQVHxDQ]D SUIiFWL
ODV DFWLWXGHV UHODFLRQDGDV FRQ HO XVR GH OD ,$ FRPR
HVWXGLR VXEUD\DQ OD QHFHVLGDG GH LQWHJUDU VLVWHPiWL]I
PDFLYyQ VREUH VXV ULHVJRV \ DSR\R HQ HO GHVDUUROOR GH O
HQ XQ FRQWH[WR LQWHUQDFLRQDO

SDODEUDYVY FODYH ,QWHOLJHQFLD $UWLILFLDO (GXFDFLyQ 6
&RPSDUDWLYR &RPSHWHQFLD 'LJLWDO ,$ HQ OD (GXFDFLYyQ $
oD ,$

Exkb AhjfZgh\Z RZjdZ Qbih\Zz

Bkihevah\Zgb_ bkdmkkI\_ggh]h bgl_ee_dlz
\ Zzdz~ _fbq_kdhc b ebgghc "bagb kim”~_glh\ i_~Z]lh]bdb

cgghlZpby

>7Zggh_ bkke_~h\zZgb_ ij_"klzZ\ey_| kh[hc kjZ\gbl_evguc ZgZeba &
kI\_ggh]h bgl_ee_dlZ BB kj_"b kim~_glh\ i_~Z]h]lbdb \ Q_obb b Ihe
gby %= kjzZ\gblv dZd g_rkdb_ b ihevkdb_ kim~_glu bkihevamx| BB dZzZ
b \ ebgghc "bagb
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/IXFLH =RUPDQRYi &iUND yt

Bkke_"~h\Zgb_ ijh\h~*behkv k bkihevah\Zgb_f dhebqg_kI\_gghlh f_Ih
jh\Zggmx Zgd_Im lo aZdjuluo \hijhkh\ jZkij_~_ezggmx kj_"~b iylb m¢
kljZgZo \ bkke_~h\Zgbb ijbgyeb mqgzZklb_ \k_]h Iqo kIm”~_glh\ i_~Z]h]b
ba Q_obb \ fZ_ b bxg_ Ijlo ]h~Z :gZeba ~Zgguo ijh\h”"beky k bkihe
ob d\z7jzl ~ey ijh\_jdb g_aZ\bkbfhklb

J _amevlZlu bkke_"h\Zgby ihdZau\Zxl qlh BB m _ klZe h[ugghc qz
"bagb kim~_glh\ i_~Z]lh]bdb \ h[_bo kljZgZo ;hevrbgkl\h j_kihg”~_glh
eyjghf bkihevah\Zgbb BB ijb wihf ihevkdb_ kim~_glu ~_fhgkljbjh\Zet
khdmx gZklhIlm bkihevah\Zgby q_f q_rkdb_ KIm”_glu qZs_ \k_]h bki
bgnhjfzZpbb kha”rzZgby ij_a_glZpbc gZibkzZgby zZdz”~_fbq_kdbo jZ[lI
]1iZffZlbdb b ihgbfZzgby keh guo |I_f KIm”_glu kgblZxl BB ihe_aguf "e
ijhn_kkbhgZevghc ijzdlbdb b [hevrbgkl\h \ujz Z_1| bgl_j_k d "Zev
\ wihc h[ezklb < Ih "_ \j_fy hgb hkhagZx!| jbkdb k\yaZggu_ k bkihevah
wlbg_kdb_ b bgnhjfZpbhggu_ £ b \ [hevrbgkl\_ kemqgZ_\ ijh\_jyxl j_c
BB qg_j_a “jm]b_ bklhqggbdb

Bkke_"h\Zgb_ 1Zd" _ \uy\beh jZaebqgby f_""m kim”~_glZfb 2\mo kljZg
I_ bkihevah\Zgby BB \ ijZdlbqg_kdhf ij_ih~"Z\Zgbb \ mjh\g_ hkhagZggl
d bkihevah\Zgbx BB gZijbf_j gm\kl\h \bgu <u\h”u bkke_"h\Zgby i
ohrbfhklv kbkl_fZlbg_kdhc bgl_JjZpbb BB \ h[jZah\Zgb_ \dexqZy h[n
Z 1zZzd _ ih~”_j'dm jZa\blby pbnjh\uo dhfi_I_gpbc kim~_glh\ \ f_""mgZz

Dexqg_\u_ keh\Z bkdmkkl\_gguc bgl_ee_dIl \ukr__ h[jZah\Zgb_ k
kjZz\gbl_evgh_ bkke_~h\Zgb_ pbnjh\Zy dhfi_I_glghklv BB \ h[jZah\Z
AN _glh\ wlbqg_kdh_ bkihevah\Zgb_ BB
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-XUDM .RYDOPptN

8QLYHUVLW)\ RI 6V &\ULO DQG OHWKRGLXV LQ 7UQDYD 6ORYDN
® Kwwsv RUFLG RUJ jjjj jjjl osjr pqrj

ODJGDOpPQD 4aYHFRYI

8QLYHUVLW\ RI 6V &\ULO DQG OHWKRGLXV LQ 7UQDYD 6ORYDN
® Kwwsv  RUFLG RUJ jjjj jjil prok jIm;

OLFKDO .DEiW

8QLYHUVLW\ RI 6V &\ULO DQG OHWKRGLXV LQ 7UQDYD 6O0ORYDN
® Kwwsv RUFLG RUJ jjjj jjim mqjl mssq

ODUWLQ 3DXpLQ

8QLYHUVLW\ RI 6V &\ULO DQG OHWKRGLXV LQ 7UQDYD 6O0ORYDN
® Kwwsv RUFLG RUJ jjjs jjjo knns kplp

IRZ &RJQLWLYH /RDG *DPHV DV $WWH
$ 6FRSLQJ 5HYLHZ IRU *HQ = /HD!

$SEVWUDFW

,Q DQ HUD Rl FRQVWDQW GLJLWDO PXOWLWDVNL
PDLQWDLQ DWWHQWLRQ DQG PHPRU\ GXULQJ VWXG\
KHDY\ VRFLDO PHGLD XVH DQG WHFKQRORJ\ GULYH
DFDGHPLF RXWFRPHV HPHUJLQJ HYLGHQFH VXJJHV
DFWLYLWLHV + VXFK DV FDVXDO JDPHV HOHFWURQL
KHOS VXVWDLQ HQJDJHPHQW 7KLV VFRSLQJ UHYLH

DQG RQ GLJLWDO PLFUR EUHDNV ILGJHWLQ
DFWLYLWLHY LQ OHDUQLQJ DQG ZRUN FRQWH[WYV

VWXGLHV DFURVV DUWLFOHYV ZHUH LGHQWLILHG
FKDLQLQJ (YLGHQFH VKRZV WKDW VKRUW ORZ HII
DWWHQWLRQDO UHVRXUFHV UHGXFH IDWLJXH DQG
UHQW WDVN SHUIRUPDQFH HVSHFLDOO\ ZKHQ FRPS
QDOO\ LPSRVHG GLJLWDO LQWHUUXSWLRQV OLFUR
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-XUDM .RYDOptN ODJGDOpQD 4AYHFRYi OLFKD

WKH EHQHILWYV Rl EULHI UHVWRUDWLYH DFWLYLWLFE
WR WKH VHOI UHJXODWRU\ YDOXH RI UK\WKPLF UH:
SDUDOOHO GLJLWDO DFWLYLW\ HPSKDVLVHV WKDW W
RXWFRPHV 2YHUDOO ILQGLQJV VXJJHVW WKDW SXU
JDPHV RU WRROV PD\ DFW DV DWWHQWLRQD® VXSSR
WLYH F\EHUORDILQJ +RZHYHU WKH OLWHUDWXUH
UHVXOWYV IRU PHPRU\ DQG OLPLWHG UHVHDUFK GLU
)XWXUH ZRUN VKRXOG WULDO H[SHULPHQWDO SURW
*HQ = OHDUQHUV H[DPLQLQJ WDVN W\SH W-LPLQJ |
PLQH ZKHWKHU VXFK LQWHUYHQWLRQV FDQ HQKDQF!

. H\ Z R dte@iR/Q DQG IDWLJXH GLJLWDO PLFUR EUHDNYV
ORZ FRJQLWLYH ORDG DFWLYLWLHV

,Q DQ DJH Rl IUDJPHQWHG DWWHQWLRQ DQG LQIR!
DQG HQKDQFLQJ PHPRU\ UHWHQWLRQ DPRQJ \RXQJ}F
FRQFHUQ IRU HGXFDWRUV UHVHDUFKHUV DQG GHVI
7KLV FKDOOHQJH LV SDUWLEXODUO\ VDOLHQW IRU *
WKH PLG V DQG HDUO\ V + ZKR KDYH JURZQ XS
FRQVWDQW QRWLILFDWLRQV GLJLWDO PXOWLWDVN
WR GDZQ ' %URVQDQ HW DO 7KH PDMRULW\ |
HLWKHU LQ FODVV ZKLOH VWXG\LQJ RU ZKLOH GRL

5HVHDUFK FRQVLVWHQWO\ VKRZV WKDW KHDY\ V
WDVNLQJ DUH DVVRFLDWHG ZLWK SRRUHU DFDGHPI
KDV EHHQ OLQNHG WR ORZHU DFDGHPLF SHUIRUPEL
.DQ\LQJD HW DO DQG PXOWLWDVNLQJ EHKDYL
HW DO RU XVLQJ PXOWLSOH WHFKQRORJLHYV
SUHGLFW UHGXFHG WDVN SHUVLVWHQFH DQG ORZH
WKDW RIl WDVN WHFKQRORJ\ XVH GXULQJ OHFWXUH
RIIVHW E\ IDPLOLDULW)\ ZLWK VXFK EHKDYLRXUV :R
PHGLD PXOWLWDVNHUV WHQG WR VKRZ UHGXFHG St
GRPDLQV UHODWLYH WR OLJKW PXOWLWDVNHUV 8Q

6\QWKHVLVLQJ WKHVH ILQGLQJV 9DQ GHU 6FKXXU
PXOWLWDVNLQJ LV W\SLFDOO\ QHJDWLYHO\-UHODW
LRXUV DQG SHUFHLYHG OHDUQLQJ WKRXJK HIIHFW
DOZD\V VLIJQLILEDQW 7KH\ SURSRVH WKDW-PXOWL
SODFLQJ VWXG\ WLPH RU WD[LQJ DWWHQWLRQDO UF
%RUJRQRYL KLIKOLJKW WKDW ZKLOH FURVV VHI
DVVRFLDWLRQV ORQJLWXGLQDO HYLGHQFH VXJJHV
WKDW WKH UHODWLRQVKLS PD\ EH ELGLUHFWLRQDO
HQJDJHPHQW UDWKHU WKDQ VWDEOH DWWHQWLRQTL
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/IRZ &RJQLWLYH /RDG *DPHV DV $WWHQWLRQDO 6XSSRUW $ 6FR

2Q WKH RWKHU KDQG WKHUH LV D WHQGHQF\ WR L
HGXFDWLRQ D SURFHVV JOREDOO\ IDVW WUDFNHG E
&RQWHPSRUDU\ VWXGHQWY VHHP WR SUHIHU OHDUC
DV PRELOH DSSOLFDWLRQV RYHU PRUH WUDGLWLR
%HVLGHVY WHFKQRORJ\ LQWHJUDWLRQ LW LV DOVR
6KRUH\ HW DO *DPH EDVHG OHDUQLQJ-PHWKR(
QHQFH *HQHUDWLRQ = SUHIHUV SUDFWLFDO FDUH
H[SHULHQFHV WKDW DUH VWUXFWXUHG WHFK LQWHJ
RXWFRPHV 7KH\ YDOXH LQGHSHQGHQFH PHQWDO Kt
LW\ EXW RIWHQ QHHG KHOS ZLWK IRFXV GLJLWDO
BHHPLOOHU DQG *UDFH

SHVHDUFK 3UREOHP

+RZ WR XQLWH VWXGHQW SUHIHUHQFHV IRU GLJL!
PL]JH GLVWUDFWLRQV IRU EHWWHU DFDGHPLF SHUIR
WKHRU\ 6ZHOOHU HW DO " 5LJLG DSSOLFDWLR
E\ ILQGLQJV WKDW DIIRUGDQFHV RI GLILWDO OHDUC
WLYH UHVSRQVHV LQGXFH VRPH DPRXQW RI-LUUHO
LQJ OHDUQLQJ RXWFRPHV" BNXOPRZVNL ;X
WKH LGHD WKDW FHUWDLQ W\SHV RI ORZ FRJQLWLYF
ZH FDOO *PLQGOHVV  JDPHV + PD\ SDUDGR[LFDOO\ V
SURYH WKH DVVLPLODWLRQ RI DXGLWRU\ RU SDVVL)
IURP HGXFDWRUV DQG OHDUQHUV LQGLFDWHV WKDW
WDVNV + VXFK DV OHFWXUHV RU SRGFDVWV = FDQ K
DQG FUHDWH VXEWOH PQHPRQLF DQFKRUV +RZHYH
HQRQ LV VSDUVH DQG IUDJPHQWHG DFURVV PXOWLS
FKRORJ\ HGXFDWLRQDO WHFKQRORJ\ KXPDQ FRPS)
,Q WKH SUHVHQW VFRSLQJ OLWHUDWXUH UHYLHZ
HPRWLRQDO IXQFWLRQV RI ORZ FRIJQLWLYH ORDG Gl
ZKHQ XVHG LQ SDUDOOHO ZLWK RWKHU WDVNV VXF
FRQWH[W RI *HQHUDWLRQ = OHDUQHUV %\ VIQWKHYV
LGHQWLI\LQJ FRQFHSWXDO PHWKRGRORJLFDO DQC
D IRXQGDWLRQ IRU WKH GHVLJQ RI H[SHULPHQWDO
GHYHORSPHQWYV LQ WKH IRUP RI D ORZ FRJQLWLYH
ZRXOG UHSODFH RWKHU VWXGHQW F\EHUORDILQJ DF
SRWHQWLDOO\ DQFKRULQJ WKHLU DWWHQWLRQ 7R
LQTXLU\ IURP WKH ZHOO HVWDEOLVKHG UHVHDUFK
LQJ ZKHUH VWURQJ HYLGHQFH IRU EURDG VNLOO |
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-XUDM .RYDOptN ODJGDOpQD 4AYHFRYi OLFKD

WUDLQHG WDVNV UHPDLQV OLPLWHG VXJJHVWLQJ L
FRIQLWLRQ 9HGHFKNLQD %RUJRQRYL

7KH VFRSLQJ IUDPHZRUN DOORZV IRU D EURDG H[S
EOLQJ FULWLFDO LQWHUSUHWDWLRQ DFURVV PXOWI
WKH VWUXFWXUH SURSRVHG E\ $UNVH\ DQG 2Y0DOO

DQG DGKHULQJ WR 35,60$ UHSRUWLQJ VWDQGDU

LQJ UHYLHZ IRFXVHV RQ LGHQWLI\LQJ FDWHJRUL]L
DQG SHUVSHFWLYHV UHODWHG WR ORZ FRJQLWLYH
SRWHQWLDO FRJQLWLYH RU HPRWLRQDO EHQHILWYV
WLRQ JXLGLQJ WKLV UHYLHZ LV :KDW W\SHV RI GLJ
FRIJQLWLYH GHPDQGV KDYH EHHQ DVVRFLDWHG ZLW
RU VXVWDLQHG HQJDJHPHQW GXULQJ SDVVLYH OHDL
*HQHUDWLRQ ="

OHWKRGRORJ\ RI 5SHVHDUFK

BRXUFHV ZHUH LQFOXGHG LI WKH\ ZHUH SXEOLVHI
(QJOLVK DQG ZLWK QR OLPLWV RQ SXEOLFDWLRQ
GLUHFWO\ UHOHYDQW HPSLULFDO ZRUN QR H[FOX\
RU RXWFRPH UHSRUWLQJ 7KH SLORW VHDUFK LQGL
JDPHV RU DFWLYLWLHY DV DQ XPEUHOOD WHUP QHF
WKDW PHQWLRQHG PLQLPDOLVW JDPH GHVLJQV VXF
EDFNJURXQG RU DPELHQW JDPHV $OKDUWKL HW DO
HOHFWURQLF GLJLWDO ILGJHWLQJ WRROV DQG PLF!

5HOHYDQW GRFXPHQWY ZHUH UHWULHYHG IURP 6F
6FKRODU FRPSOHPHQWHG E\ FLWDWLRQ FKDLQLQJ
ZDUG FLWDWLRQV WR FDSWXUH VWXGLHV QRW LGH
VWUDWHJ\ ZDV GUDIWHG E\ RQH RI WKH DXWKRUV I
7KH ILQDO VHDUFK VWULQJ FRPELQHG WHUPV IRU JDI
WLYH RU EHKDYLRXUDO RXWFRPHV XVLQJ %RROHDOQ

3LGOH JDPH ~ 25 3LQFUHPHQWDO JDPH °~ 25 3DPEL
DFWLYLW ~ 25 3K\SHUFDVXDO JDPH °~ 25 3ORZ LQWHUD
SOD\" 25 SEDFNJURXQG JDPH " 25 *QRQFKDOOHQJLQJ
ORDG’ 25 3ORZ FRJQLWLYH ORDG’” 25 JDPHSOD\ 25 .
25 ILGJHW 25 3ILGJHW GHYLFH” 25 PLFUR EUHDN 2
$1°'

FRJQLW 25 DWWHQWLRQ 25 EHKDYLRU 25 IRFXV
25 OHDUQLQJ 25 OLVWHQLQJ 25 OHFWXUH 25 3DXGL'
OHDUQLQJ’
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/IRZ &RJQLWLYH /RDG *DPHV DV $WWHQWLRQDO 6XSSRUW $ 6FR

2QH UHYLHZHU VFUHHQHG WKH SXEOLFDWLRQV E
DEVWUDFWY DQG WKHQ WKH IXOO WH[WV RI DOO S>
SRWHQWLDOO\ UHOHYDQW SXEOLFDWLRQV $00O UH
RUJDQLVHG LQ D *RRJOH 6KHHW WR IDFLOLWDWH VF
ZHUH GLVFXVVHG ZLWK RWKHU UHYLHZHUV $IWHU
DQG ILGIJHW GHYLFHV UHVXOWYV IRU ILGJHWLQJ D\
QRW LQWHJUDWLQJ ZLWK REMHFWV 'D &kPDUD HW
YLFHV ZHUH H[FOXGHG IURP FRQVLGHUDWLRQ GXH '
WDQJHQWLDO UHODWLRQ WR WKH UHVHDUFK WRSLF
UHVXOWYV RI VIVWHPDWLF UHYLHZY DQG PHWDDQDO\\
LQ WKH LOWURGXFWLRQ WR WKH GLVFXVVLRQ RI Gl
QRQ GLJLWDO PLFUR EUHDN DFWLYLWLHVY ZHUH H[FO
WR OLWHUDWXUH UHYLHZV ZHUH QRW FRQVLGHUHG
UHVXOWY VWXGLHV RI PLFUR EUHDNYV ZLWK WKH X!
QRW H[SOLFLWO\ UHJDUGHG DV ORZ FRJQLWLYH OR
PHGLD /LX HW DO ZHUH DOVR H[FOXGHG

$ GDWD FKDUWLQJ IRUP ZDV GHYHORSHG E\ RQH L
DWHG E\ WKH WHDP 7KH IRUP ZDV LWHUDWLYHO\ UF
VSHFLI\LQJ WKH GLJLWDO JDPH RU DSSOLFDWLRQ
JUHDWHU GHWDLO JLYHQ WKH ZLGH VFRSH-RI GLJ
WLQJ" SDUDPHWHU ZKLFK ZDV IUHTXHQWO\ XQUHSHF
UHVHDUFKHU SHUIRUPHG WKH GDWD FKDUWLQJ DQ¢
WKH HI[ WUDFWHG GDWD IRU DFFXUDF\ :H HIWUDFWHG
\HDU ORFDWLRQ UHVHDUFK GHVLJQ SRSXODWLRC
W\SH RI GLJLWDO LQWHUYHQWLRQ VWXG\ SXUSRVH
DQG NH\ ILQGLQJVY UHOHYDQW WR WKH UHYLHZ TXH'
QHLWKHU FOHDUO\ QRU FRQFLVHO\ VWDWHG ZH LQ
6LPLODUO\ TXDOLWDWLYH UHVXOWYV ZHUH VXPPDUL

,Q 7TDEOH ZH FDWHJRULVHG WKH VWXGLHV LQWHEF
PDU\ IRFXV $ PLFUR EUHDNV DQG UHFRYHU\ % C
& RWKHU HJ WKH LPSDFW RI LOQOWHUDFWLYH WHF
DQG OHDUQLQJ RXWFRPHV 7KH TXDOLWDWLYH WHI[V
ZLWK WKH DVVLVWDQFH RI &KDW*37 3UR $ GHVFU
7TULFFR HW DO RI QDUUDWLYH VI\QWKHVLV ZL
VHWWLQJVY SRSXODWLRQV DQG VWXG\ GHVLJQV IR
HPSOR\HG DQG WKH EURDG ILQGLQJV 7KLV GHVFUL
SURSULDWH IRU WKH REMHFWLYHV RI RXU UHYLHZ
VWXG\ GHVLIJQV DQG WKH SUHYDOHQFH RI QRQ TXEC
RXWFRPH PHDVXUHV )LQDOO\ WKH UHVXOWYV ZHUH
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-XUDM .RYDOptN ODJGDOpQD 4AYHFRYi OLFKD

Results

$ WRWDO RI UHFRUGY ZHUH LGHQWLILHG WKL
DGGLWLRQDO UHFRUGY UHWULHYHG IURP FLWDWL
UHFRUGY ZHUH VFUHHQHG E\ WLWOH DQG DEV
UHFRUGV 7KH IXO0 WH[WV RI DUWLFOHV ZHLU
ZHUH H[FOXGHG IRU WKH IROORZLQJ UHDVRQV
GLG QRW DGGUHVV WKH UHVHDUFK TXHVWLRQ D
DOUHDG\ LQFOXGHG LQ WKH ILQDO GDWDVHW 7KLYV
DFURVYV DUWLFOHVY DV RQH DUWLFOH :X HW DO
VWXGLHV VHH )LJXUH IRU WKH 35,60%$ IORZ GLDJU

JLIXUH Flow diagram
6RXUFH 2ZQ ZRUN
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/IRZ &RJQLWLYH /RDG *DPHV DV $WWHQWLRQDO 6XSSRUW $ 6FR

7KH VWXGLHV LQFOXGHG LQ WKLV UHYLHZ ZHUF
LHVY ZHUH FRQGXFWHG LQ PXOWLSOH FRXQWULHV }
LQ $VLD -DSDQ DQG &KLQD IRXU LQ WKH 86$% DQG
$ IHZ LQWHUYHQWLRQ GHYHORSPHQW VWXGLHV DQG
D ORFDWLRQ )RU OLWHUDWXUH UHYLHZV WKLV FKD
ORVW RI WKH DUWLFOHV KDYH EHHQ SXEOLVKHG
LQJ LQWHUHVW LQ WKLV WRSLF 7KH LQFOXGHG VWX
FRPSULVLQJ H[SHULPHQWDO VWXGLHV %XUQH\
'LDQLWD HW DO *UDEHQ HW DO D - E *
DPD HW DO . XVFKSHO HW DO /LX HW DO
LQWHUYHQWLRQ GHYHORSPHQW VWXGLHV 'D
(LFKHQODXE HW DO -L ,VELVWHU .DUOHV
7DQFUHGL $EUDKDPVRQ 7RULQ ‘LOOI
4LQ VHYHQ OLWHUDWXUH UHYLHZV RU PHWD
%DUWRQ HW DO *HOOPHUV <DQ -LDQJ HW
3HUULJLQR HW DO BRQQHQWDJ HW DO W
$OODUHGG) X HW DO RQH PL[HG PHWK
DQG RQH TXDOLWDWLYH VWXG\ .DUOHVN\ ,VELVWH
H[SHULPHQWDO VWXGLHV W\SLFDOO\ LQYROYHG :
WLRQ GHYHORSPHQW VWXGLHV RIWHQ LQFOXGHG I}
LQFOXGHG XQLYHUVLW\ VWXGHQWYV VWXGLHV R
VWXGLHV KLJK VFKRRO VWXGHQWY RQH VWXG\ F
ZLWK XQVSHFLILHG FKDUDFWHULVWLFV VL[ VWXGLHI
DQ\ GHPRJUDSKLF LQIRUPDWLRQ

JLIXUH Study location distribution
6RXUFH 2ZQ ZRUN
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-XUDM .RYDOptN ODJGDOpQD 4AYHFRYi OLFKD

JLIXUH Study designs
6RXUFH 2ZQ ZRUN

7KH LQWHUYHQWLRQV DQG DFWLYLWLHV H[DPLQH
YLGHR JDRHYWBHds) VFUHHQ EDVHG PLFUR EUHDNV F
ILGJHWLQJ GHidgdt MdyetsH UVPDUW ILGJHW SURWRW\SHYV
VHQVRU EDVHG LQWHUDFWLYH WRROV VXFK DV EDC
SDVVLYH GLJLWDO PHGLD FRQVXPSWLRQ ZKLOH RW
LQWHUDFWLYH DSSOLFDWLRQV RU JDPLILHG WDVNV
LQYHVWLIJDWH WKH HIIHEFWV RI EULHI GLILWDO RU ¢
SHUIRUPDQFH HQJDJHPHQW ZHOO EHLQJ RU UHFR
DQDO\WHV VRXJKW WR VI\QWKHVLVH H[LVWLQJ HYL
WHFKQRORJ\ PHGLDWHG PLFUR LQWHUYHQWLRQV

FRPELQHG EHKDYLRXUDO WDVNV ZLWK VHO- UHSRL
ORJLFDO RU SK\VLRORJLFDO DVVHVVPHQWYVY ZKHUFL
SULPDULO\ UHOLHG RQ VHOI UHSRUWV 2YHUDOO V
PHWKRGRORJLFDO DQG LQWHUYHQWLRQ VSHFWUXP
WDO DQG DSSOLHG FRQWH[WV RI PLFUR EUHDNV G
WLRQV DFURVV FRJQLWLYH DQG EHKDYLRXUDO RXW
DUH VXPPDULVHG VHSDUDWHO\ LQ 7DEOH 7KH VW
FDWHJRULHV PLFUR EUHDN DQG UHFRYHU\ VWXGLH
WHEKQRORJ\ XVH

,-5(/ ljlo kk 1 jn S r 1k



/IRZ &RJQLWLYH /RDG *DPHV DV $WWHQWLRQDO 6XSSRUW $ 6FR

7TDEOH I|$

Micro-break and recovery studies

Authors (Year)

Important Results

S. Sonnentag,
B. H. Cheng,
S. L. Parker (2022)

Lyubykh et al.
(2022)

P. Albulescu et al.
(2022)

J. Gellmers,
N. Yan (2023)

M. S. Kuschpel et
DO A

Recovery activities like exercise, socialising, and low-effort tasks
generally enhance well-being; high-duty tasks show opposite ef-
fects. Passive activities may be restorative depending on individual/
work factors. Technology can support or hinder recovery; future
work should explore application-based interventions.

Social media breaks have mixed effects; low-effort respite activities
improve motivation, reduce exhaustion, and support well-being and
task/contextual performance.

Micro-breaks sustain vigour, reduce fatigue, and improve perfor-
mance for clerical/creative tasks but not cognitively demanding
ones; no negative effects reported; short breaks restore energy and
focus, supporting learning.

Hedonic videos enhance positive affect and relaxation; eudaimonic
videos foster gratitude and mastery; smartphone breaks increase
vigour and reduce exhaustion; computer games promote detach-
ment, relaxation, mastery, and control.

Active gaming during breaks negatively impacts working memory,
increases mind wandering, and reduces concentration, taxing
executive resources.

6 /LX HW D OPost-lélarning break activities affect memory retention differently;
$QJIU\ %LUGYV reduced auditory memory but improved visual memory

compared to passive breaks.

6 /LX HW D OVideo daming decreased relaxation, increased heart rate, impaired

K. Kitayama et al.
(2023)

O. Dianita et al.
(2024)

O. Dianita et al.
(2025)

Z. Zhang, )
/| 4LQ A

Xuyao Wu,
Qinghong Chen,
Ye Li (2025)

J. Grobelny et al.
(2024)

V. Burney,
R. A. Sharp (2025)

working memory, and reduced SMA activation; different games af-
fect cognitive functions differently.

Micro-refresh (MR) is unlikely to reduce concentration; unclear if
effects are due to MR or spontaneous breaks.

MB intervention stabilised performance across blocks; minor dif-
ferences in subjective workload; three 20-second breaks had little
effect on perceived symptoms.

Visual stimuli improved late-task performance, reduced fatigue, and
enhanced detachment and relaxation; accuracy largely unaffected;
productivity benefits observed.

Micro-games integrated into workflows reduce disruptions, act as
rewards, gameplay should be low cognitive/physical effort, and
support workflow without distraction.

Cyberloafing can reduce ego depletion variably; low-cognitive-load
activities (music) are more restorative than high-load (shopping);
benefits depend on prior ego depletion and timing.

Social media breaks partially restore fatigue and vigour; nature-
based breaks more effective; brief SM engagement aids detach-
ment but limited relaxation/mastery benefits.

Micro-breaks improve engagement, focus, enjoyment, and reduce
stress/fatigue; preference for short, frequent breaks.

6RXUFH 2ZQ ZRUN
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-XUDM .RYDOptN ODJGDOpQD 4AYHFRYi OLFKD

7TDEOH 1%
"LILWDO ILGJHWLQJ
Authors (Year) Important Results
M. Karlesky, JLGIJHW :LGJHW YV support mindless and playful engagement; provide

,VELV W H U tactilk, programmable, and bodily interaction; support daydreaming
and overcoming mental blocks.

M. Karlesky, Fidgeting supports self-regulation of creativity, focus, and calm;
,VELV W H U repefition and tactile movement central; short, mindless activities
recommended around computing devices.

C. Ji, K. Isbister Prototyped dynamic visualizations with audio to guide fidget

(2022) gestures; aim to regulate undesired affective states via tapping
interactions.
S. B. da Camara J)LGJHW D W R did not impair memory test performance; had no effect
(2022) on metacognitive estimates; positive correlation between reports
of attentional lapses and fidgeting frequency; design and selection
matter.
J. A. Eichenlaub Reflexive Focus Bounding (RFB) theory: fidgeting limits mind wan-
(2022) dering and distraction; fidgeting reportedly regulates affect, anxiety,

supports focus, attention, well-being; mindless fidgeting as an im-
mediate, task-compatible intervention.

J. A. Eichenlaub, ) LG JHW ca@ Rjiace distracting fidgeting; supports constructive

G. Huisman, mind wandering; interactive fidgets have both benefits and draw-
H. Xue (2023) backs; potential applications beyond HCI.
7 7TRULQ Aidgeting used during passive tasks supports emotion regulation

without disrupting tasks; excessive focus can undermine regulation.
A. Williams et al. Fidget conditions did not impair visual search; participants pre-

A ferred fidgets, particularly the mobile haptic version; perceived and

actual performance aligned.

S. Ross, Virtual fidgets prevented 62.5% from switching to other sites; effec-

N. Sullivan, tiveness varied; context-aware, interactive, visually appealing, but

J. Yoon (2023) not distracting and easy to adopt designs recommended for lecture
settings.

S. Tancredi, Stimming is regulatory, cognitive, social, and pedagogically valu-

D. Abrahamson able; intentional stimming supports problem-solving and interaction;

(2024) design heuristics proposed for learning environments.

6RXUFH 2ZQ ZRUN

7TDEOH 1&
2WKHU WHFKQRORJ\ XVH
Authors (Year) Important Results
A. C. Barton etal. Certain video games and exergames can boost attention temporar-
(2020) ily; casual games show limited restorative effects; short, practical
sessions recommended; longitudinal studies needed.
H. Jiang, PUTW effects on executive attention depend on cognitive load,
M. Siponen, arousal, timing, and frequency; low-load, low-arousal, between-

A. Tsohou (2023)  task, appropriately-timed activities are optimal.
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/IRZ &RJQLWLYH /RDG *DPHV DV $WWHQWLRQDO 6XSSRUW $ 6FR

M. B. Perrigino et Non-work technology use occurs for varied reasons; short, positive,

al. (2024) distributed episodes enhance engagement; excessive use may be
harmful; policy design recommended.

R. P. Nalliah, Distraction by devices did not affect learning outcomes; perfor-

9 $ 0 0D UH G Grance Aimilar between “distracted” and “non-distracted” groups.

K. Graben, Gaming app use did not reduce reading speed, test performance,

B. K. Doering, or time; push natifications had no effect; cognitive similarity may

A. Barke (2022a)  explain lack of impact.

K. Graben, Push notifications reduced learning performance; parallel game

B. K. Doering, play without notifications did not impair performance; source of

A. Barke (2022b) interruption matters.

K. S. Rykard 44% reported no negative impact from cyberslacking; some noted

(2020) reduced concentration; others reported stress relief, reduced worry,

or improved peer relations.

6RXUFH 2ZQ ZRUN

Discussion

7KLV UHYLHZ H[SORUHG ZKDW W\SHV RI GLJLWDO
WLYLWLHY DUH DVVRFLDWHG ZLWK LPSURYHG IRFXV
PHQW ZKHQ SHUIRUPHG LQ SDUDOOHO ZLWK SDVVLY
DPRQJ *HQHUDWLRQ = $FURVV WKH WKUHH UHVXOW
ILGJHWV DQG RWKHU SDUDOOHO WHFKQRORJ\ XVH
GHSHQG RQ DFWLYLW\ GHVLJQ FRJQLWLYH ORDG I
GXUDWLRQ DQG WDVN VLPLODULW\

OLFUR EUHDNV DQG 5HFRYHU\ $FWLYLWL
(YLGHQFH IURP PLFUR EUHDNV UHVHDUFK KLJK!

YLIRXU UHGXFH IDWLJXH DQG UHVWRUH DWWHQWL
WDVNV ZLWK JHQHUDOO\ SRVLWLYH HITHFWMV RQ ZHC

FX HW DO /N\XE\NK HW DO *HOOPHUV <DQ
EUHDNV UDUHO\ LPSDLU SHUIRUPDQFH HYHQ LI Wi
DO .LWD\DPD HW DO <HW WKH QDWXUH
QDWXUH EDVHG EUHDNV DSSHDU PRUH UHVWRUDMW
XVH *UREHOQ\ HW DO BRQQHQWDJ HW DO

KXPRURXV RU PHDQLQJIXO YLGHR FOLSV FDQ LPS
UHFRYHU\ *HOOPHUV <DQ 8QWD[LQJ GLJLWD

VWDELOLVH ZRUN SHUIRUPDQFH RYHU WLPH UHGX
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DQG UHOD[DWLRQ 'LDQLWD HW DO ([SHUL
HGJH WR JDPLQJ DV D EUHDN DFWLYLW\ :KLOH PLQ
GHWDFKPHQW DQG UHOD[DWLRQ =KDQJ 4LQ F

WLYH UHVRXUFHV LPSDLULQJ ZRUNLQJ PHPRU\ RU
GHPDQGLQJ RU DURXVLQJ IHDWXUHV DUH SUHVHQW
/LX HW DO 7KHVH ILQGLQJV XQGHUVFRUH WK
PDQG DQG ORZ DURXVDO LQ VHOHFWLQJ PLFUR EUH
ORDG DQG UHVRXUFH DOORFDWLRQ WKHRULHV .XVF
DQ HGXFDWLRQDO SHUVSHFWLYH SURJUDPPHG VKRL
SDUWLFXODUO\ EHQHILFLDO HQKDQFLQJ FRQFHQW!
HQJDJHPHQW %XUQH\ 6KDUS

'LIJLWDO )LGJHWYV DQG 6WLPPLQJ ,QVSLUHG ,

SHYLHZV RI ILGJHWLQJ DQG XVH RI ILGJHW WR\\
LPSOHPHQWDWLRQ LQ WKH FODVVURRP .ULHVFKH!
EHQHILWV IRU LPSURYLQJ DFDGHPLF UHVXOWYV DQG
WLYH RYHUDOO 6FKRHQHQ HW DO 'LIIHUHQ
GLIIHUHQW HIIHFWV 6FKRHQHQ HW DO  Fidg- 5SHVHD
etato LQGLFDWHY WKDW UHSHWLWLYH ORZ HIIRUW L
RU YLVXDO + FDQ VXSSRUW VHOI UHIJXODWLRQ DW
LPSDLULQJ FRQFXUUHQW WDVN SHUIRUPDQFH 'D
.DUOHVN\ ,VELVWHU 7RULQ 'LOOLDPYV
PHGLD RU JDPLQJ EUHDNV ILGJHWV DUH QRW GHVL
EXW LQVWHDG SURYLGH PLQGOHVV UK\WKPLF RU Vt
7KLV KDV EHHQ REVHUYHG E R NitigetlkQols KAVAK D QOID &
HW DO DQG LQ YLUWXDO RQHV 5RVV HW DO

GLVWUDFWLRQV WKDW SUHYHQW PRUH GLVUXSWLY
'D &kPDUD HW DO IRXQG WKDW ILGJHWLQJ WK
SLQJ ZDV OLQNHG WR HQJDJHPHQW LQ FRJQLWLYH \
DQG IRFXVHG OHDUQLQJ LQ FKLOGUHQ %XLOGLQJ F
VZLSLQJ DQG WDSSLQJ LQWHUDFWLRQV ZLWK $5 JO
DIIHFWLYH VWDWHY ,1 VLPLODU HIIHFWV UHDOO\ H]
JDPH LQFRUSRUDWLQJ VLPSOH UHSHWLWLYH WDS
UHJXODWRU\ IXQFWLRQ SURYLGLQJ EULHI ORZ HII
GLVUXSWLYH WDVN VZLWFKLQJ ,PSRUWDQWO\ GHYV
ILGJHWV WKDW DUH FRQWH[W DZDUH PLQLPDOO\ LC
LQJ HQYLURQPHQW VKRZ SURPLVH LQ VXVWDLQLQJ
VWLPPLQJ LQVSLUHG LQWHUYHQWLRQV 7DQFUHGL
SRVLWLRQLQJ VHQVRULPRWRU DFWLYLW\ QRW PHUF
HSLVWHPLF DQG UHJXODWRU\ WRRO 7KLV UHIUDP
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QRW RQO\ SUHVHUYH DWWHQWLRQDO UHVRXUFHV E
HVSHFLDOO\ ZKHQ OHJLWLPLVHG DV SDUW RI OHDU((

2WKHU 3DUDOOHO 'LJLWDO LVHG $FWLY

7KH EURDGHU OLWHUDWXUH RQ SDUDOOHO GLJI
2Q RQH KDQG ORZ GHPDQG SDVVLYH DFWLYLWLHV
YLGHRYV FDQ UHVWRUH DWWHQWLRQDO UHVRXUFHYV
HW DO 5\NDUG 3HUULJLQR HW DO (Y
RIl WDVN DEWLYLW\ ZHUH VKRZQ WR UHVWRUH DWW
2Q WKH RWKHU H[WHUQDOO\ WULJJHUHG LQWHUUXS
HQWO\ LPSDLU OHDUQLQJ RXWFRPHV * HYHQ ZKHQ W
LQ FRIJQLWLYH ORDG *UDEHQ HW DO E 7KLV GL
RI YROLWLRQDO YV LPSRVHG DFWLYLW\ VHOI LQLW
UHVRXUFHV ZKLOH LQYROXQWDU\ GLVUXSWLRQV X
VRPH VWXGLHVY UHSRUW QR PHDVXUDEOH SHUIRUPD
WLRQ 1DOOLDK $OODUHGG) *UDEHQ HW DO
SHUFHSWLRQV RI GLVWUDFWLRQ GR QRW DOZD\V D
WKHVH ILQGLQJV VXJJHVW WKDW SDUDOOHO DFWLY
EULHI DQG ORZ LQ ERWK FRJQLWLYH ORDG DQG DU

,QWHJUDWLQJ $FURVV *URXSV

7DNHQ WRJHWKHU WKH WKUHH VWUDQGV RI HY
UHOHYDQW LQVLJKWV )LUVW ORZ FRIJQLWLYH GHPI
DSSHDU FHQWUDO WR PDLQWDLQLQJ RU UHVWRULC
DQG FHUWDLQ PLFUR EUHDNV HJ EULHI YLVXDO V
WKHVH IHDWXUHV ZKHUHDV DURXVLQJ RU FRJQLWL
JDPLQJ RQOLQH VKRSSLQJ PD\ KLQGHU UHFRYHU\
WHQW EXUVWV Rl ORZ FRJQLWLYH ORDG JDPHSOD\ C
GHPDQGLQJ OHFWXUH FRQWHQW ZLWK RU ZLWKRXW \
DQG WLPLQJ PDWWHU PLFUR EUHDNV VFKHGXOHG E
UHFRYHU\ PRUH HIITHFWLYHO\ WKDQ ZLWKLQ WDVN G
LQJ WKDW XQVWUXFWXUHG SOD\LQJ ZRXOG KDYH D
DQG UHWHQWLRQ Rl WKH PDWHULDO 6LPLODUO\ IL
WR LQWHJUDWH ZLWK UDWKHU WKDQ LQWUXGH XS
7KLUG YROLWLRQ DQG LQWHQWLRQDOLW\ SOD\ D
PLFUR EUHDNV RIWHQ DLG UHJXODWLRQ ZKLOH HJ
SXVK QRWLILFDWLRQV GLVUXSW DWWHQWLRQ DQG
WKHUH LV HPHUJLQJ HYLGHQFH WKDW WKHVH LQWFE
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IRU \RXQJHU FRKRUWYV VXFK DV *HQHUDWLRQ = Z}
OHYHOV RI GLIJLWDO PXOWLWDVNLQJ +RZHYHU WK
H[SHULPHQWDO ILQGLQJV RQ PHPRU\ HIIHFWV H J

VXJIJHVWLQJ FDXWLRQ LQ DVVXPLQJ XQLYHUVDOO\ ¢

,PSOLFDWLRQV DQG )XWXUH 'LUHFWLRQ

YRU GHVLJQHUV DQG HGXFDWRUV WKH ILQGLQJV
DQG PLFUR EUHDN DFWLYLWLHVY WKDW DUH ORZ LQ
FRQWH[W DZDUH )XWXUH ZRUN VKRXOG V\VWHPDWL
EUHDNV DQG RWKHU SDUDOOHO DFWLYLWLHV DFURV
*HQHUDWLRQ = SRSXODWLRQV ZKR I[UHTXHQWO\ FRP
DQG PL[HG PHWKRG DSSURDFKHY DUH QHHGHG WR F
DWH VXVWDLQHG RU FRQWLQJHQW RQ WDVN W\SH
UROH RI LQGLYLGXDO GLIIHUHQFHV H J VXVFEHSV
PXOWLPRGDO HQJDJHPHQW

'HVLIQ 3ULQFLSOHV IRU OLQGOHVYV *DPH

7KHVH ILQGLQJYV FDQ DOVR JXLGH WKH IRUPXODW

FUHDWLQJ H[SHULPHQWDO 3PLQGOHVV" JDPHV LQ R

GHVLJQ LPSOLFDWLRQV DUH SDUWLFXODUO\ UHOHY

+ 8VH FRQWLQXRXV UK\WKPLF ORRSV WKDW UXQ Z|
VFRUHV WLPHUV VWUHDNV OHYHOV RU EUDQFK
WULJJHULQJ H[HFXWLYH FRQWURO

+ 7JUHDW WKH LQWHUDFWLRQ DV EDFNJURXQG FDGH

+ $PELHQW YLVXDOV WDFWLOH LI SRVVLEOH )DYRXL
OLVWHQLQJ LI YLVXDO NHHS PXWHG VORZ SUH

$+3URYLGH VRXQG RIl E\ GHIDXOW WR DYRLG DXG
VXEWOH DQG DGMXVWDEOH

+ 7JDUJHW ORZ WR PRGHUDWH DURXVDO QR FRPSHW
IODVKHV QRWLILFDWLRQV UHZDUG SRSV

$ 2I1IHU YHU\ VKRUW PLFUR GRVHV LQ WKH RUGHU
UHVWRUH YLJRXU DQG UHGXFH IDWLJXH ZLWKRXW

$+ $FFHVVLELOLW)\ IRU *HQ = FRQWH[WVY PDNH WKH
FRQWUROV LPPHK®LDAHG DRGDE@H TXLFN VWDUW S
GHYLFH DJQRVWLF DFFHVV QR VLJQ XSV
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Conclusion

7KLV UHYLHZ KLJKOLJKWYVY WKDW ORZ FRJQLWLYH
PLFUR EUHDNV DQG GLJLWDO ILGJHWV FDQ VXSSRLU
DQG VXVWDLQ HQJDIJHPHQW ZKHQ SDLUHG ZLWK OH
JHVWYV WKDW UHVWRUDWLYH HITHFWV GHSHQG RQ D
ZLWK VHOI LQLWLDWHG EULHI DQG PLQLPDOO\ LQ\
FLDO 'LJLWDO ILGJHWV DQG VLPSOH UK\WKPLF LQV
FRPSDUHG WR FRIJQLWLYHO\ GHPDQGLQJ RU-H[WHUC
SHWLWLYH JDPLQJ RU SXVK QRWLILFDWLRQV :KLOF
ZHOO VXLWHG WR *HQHUDWLRQ = OHDUQHUV ILQGL
ZDUUDQWHG UHJDUGLQJ SRWHQWLDO PHPRU\ FRVW
SURYLGH GHVLJQ LPSOLFDWLRQV IRU GHYHORSLQJ O
DV LOQWHUYHQWLRQV WR VXSSRUW IRFXVY DQG UHFR
IXUWKHU H[DPLQHG LQ IXWXUH UHVHDUEFK

$FNQRZOHGJHPHQW

7KLV UHVHDUFK LV D SDUWLDO RXWFRPH RI WKF
*UDQW $JHQF\ RI WKH OLQLVWU\ RI (GXFDWLRQ 5HYV
WKH 60RYDN 5HSXEOLF DQG WKH 60RYDN $FDGHP\ R
WLWOHG p$FWLYDWLQJ WKH 3RWHQWLDO RI *HQHUD
OLQGOHVYV *DPHV WR (QKDQFH 7KHLU "HYHORSPHQW
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'D &kPDUD 6 % IjIl '"HYHORSLQJ DQG 8WLOL]LQJ D 6PDUW ,Q
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(OOLV < 'DQLHOV % $QGUHV - 1jkj 7KH HIIHFW Rl PXOW
EXVLQHVV VWXGHQWY 5HVHDUFK LQ +LJKHU (GXFDWLRQ -RX
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$ 6\WVWHPDWLF /LWHUDWXUH 5HYLHZ ,QWHUQDWLRQDO -RXU
+HDOWK 1j 1| kjkn KWWSV GRL RUJ kj mmsj LMHUSKIjjlkjkn

*UDEHQ . 'RHULQJ % . %DUNH $ IjlID 30D\LQJ VPDUWS

H[SHULPHQWDO VWXG\ RQ UHDGLQJ LQWHUUXSWLRQV E\ D VF
THFKQRORJLHV Ig m mspoxtmsrj KWWSV GRL RUJ kj kjjg VK]

*UDEHQ . 'RHULQJ % . %DUNH $ IjIIE BS5HFHLYLQJ SXVK
JDPHVY UHGXFHV VWXGHQWY OHDUQLQJ SHUIRUPDQFH LQ D EU
HUV LQ +XPDQ %HKDYLRU 5HSRUWYV o kjjkgj KWWSV GRL R

*UREHOQ\ - *OLQND O &KLUNRZVND 6PRODN 7 ljln 7KH L
GXULQJ PLFUREUHDNYV RQ HPSOR\HH UHVRXUFHV UHFRYHU\
GRL RUJ kj kjmr Vnkosr jIln qglrlo [
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/IRZ &RJQLWLYH /RDG *DPHV DV $WWHQWLRQDO 6XSSRUW $ 6FR

-L & ,VELVWHU . IjIl  $5 )LGJHW $XIJPHQWHG 5HDGOGLW\ ([SHL
ODWLRQ WKURXJK )LGJHWLQJ &+, &RQIHUHQFH RQ +XPDQ )D
$EVWUDFWYVY ktn KWWSV GRL RUJ kj kkno mnskkjk moksrgn

-LDQJ + B6LSRQHQ O 7VRKRX $ Ijlm 3HUVRQDO XVH RI WH
DQG D WKHRUHWLFDO PRGHO IRU XQGHUVWDQGLQJ KRZ LW L
-RXUQDO RI ,QIRUPDWLRQ 6\VWHPV ml |l mmktmno KWWSV (

.DUOHVN\ © ,VELVWHU . ljkn '"HVLJIQLQJ IRU WKH SK\VL
JLGIJHW ZLGJHWV LQ VXSSRUW RI SURGXFWLYLW\ DQG FUHD!
&RQIHUHQFH RQ 7DQJLEOH (PEHGGHG DQG (PERGLHG ,QWHL
lonjsmj lonjsqr

.DUOHVN\ 0 ,VELVWHU . Iljkp 8QGHUVWDQGLQJ )LGIJHW :LC
(PERGLHG 6HOI 5HIXODWLRQ 3URFHHGLQJV RI WKH sWK 1R
,QWHUDFWLRQ kztkj KWWSV GRL RUJ kj kkno Isgknro Isgkoog

.LWwD\DPD . 'LDQLWD 2 8HGD . ,VKLL + G6KLPRGD + 2E
WR 5 HVWRUH ,QWHOOHFWXDO &RQFHQWUDWLRQ "HFOLQH GX
(I'"THFW (YDOXDWLRQ ,QWHOOLJHQW +XPDQ 6\VWHPV ,QWHJU
,QWHOOLJHQW 6\WVWHPV KWWSV GRL RUJ kj onsnk DKIHKkjjlrl

.ULHVFKHU 6 / +XODF ' 0O 5\DQ $ O .LQJ % [/ Ijlm (
JLGJHW 7R\V LQ WKH &ODVVURRP ,QWHUYHQWLRQ LQ 6FKF
RUJ kj kkgqg kjomnoklllkkmjjqj

.XVFKSHO 0 6 /LX 6 6FKDG ' - +HLQJHO 6 +HLQ] $ 5
HITHFWV RI ZDNHIXO UHVW PXVLF DQG YLGHR JDPH SOD\LQJ
Q EDFN WDVN )URQWLHUV LQ 3VIFKRORJ\ p KWWSV GRL R

/LX 6 .DXIPDQQ & /DEDGLH & 6WU|KOH $ .XVFKSHO 0 6

- 5DSS 0 $ +HLQ] $ +HLQJHO 6 Ijks 6KRUW WHUP H
UHVSRQVH GXULQJ ZRUNLQJ PHPRU\ SHUIRUPDQFH 3/26 21
RUJ kj kmgk MRXUQDO SRQH jlimppp

/ILX 6 . XVFKSHO 0 6 6FKDG ' - +HLQ] $ 5DSS 0 $ ljko
DQG 9LGHR *DPLQJ 'XULQJ %UHDNV RQ $XGLWRU\ DQG 9LVXDO
DQG 6RFLDO 1HWZRUNLQJ kr kk pngzpom KWWSV GRL RUJ

/ILX < *DR 4 oD / Ijlk 7DNLQJ OLFUR EUHDNYVY DW :RUI
6KRUW )RUP 9LGHRV RQ 6XEMHFWLYH ([SHULHQFH 3K\VLRO
,Q 3 / 3 5DX (G &URVV &XOWXUDO 'HVLJQ $SSOLFDWLRGQ

6RFLDO '"HYHORSPHQW 9RO klggl SS krmz=ljj 6SULQJHU ,Q
RUJ kj kjjg sqr m jmj gqjgqq rBko
IN\XE\NK = *XOVHUHQ ' UHPML = LQJDWH 7 * 'HQJ & %

5ROH RI ZRUN EUHDNV LQ ZHOO EHLQJ DQG SHUIRUPDQFH $
DIJHQGD -RXUQDO RI 2FFXSDWLRQDO +HDOWK 3V\FKRORJ\ |
RESjjjimmq

1DOOLDK 5 3 $OODUHGG\Y 9 Ijkn B6WXGHQWYV GLVWUDFWHG
OHYHO DV WKRVH ZKR DUH IRFXVHG RQ WHKkH @okigWsXHHU V3B g B U

BHUULJLQR O % 5DYHHQGKUDQ 5 5\ X - : ljln  7HFKQRO
DW :RUN $ %¥HKDYLRU )RFXVHG ,QWHJUDWLYH 5HYLHZ $FD
njm+nmn KWWSV GRL RUJ kj onpo DQQDOV Ijll jksk

3HWHUV 0 ' - *RGIUH\ & O .KDOLO + OF,QHUQH\ 3 3D
*XLGDQFH IRU FRQGXFWLQJ VIVWHPDWLF VFRSLQJ UHYLHZV
+HDOWKFDUH km m knkxknp KWWSV GRL RUJ kj kjsqg ;(% jjj
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5RVHQ / ' ODUN &DUULHU / &KHHYHU 1 $ |Ijkm )DFHERRN
LQGXFHG WDVN VZLWFKLQJ ZKLOH VWXG\LQJ &RPSXWHUV LQ
GRL RUJ kj kjkp M FKE Ijkl kI jjk

5RVV 6 + 6X0O0OLYDQ 1 <RRQ - $ Ijlm 9LUWXDO )LGIJHWYV
IRU %ULQJLQJ )LGIJHWLQJ WR 2QOLQH /HDUQLQJ ([WHQGHG ¢
+XPDQ )DFWRUV LQ &RPSXWLQJ 6\VWHPV kxp KWWSV GRL |

5\NDUG . 6 [jlj 'LJLWDO GLVWUDFWLRQV 8VLQJ DFWLRQ U
PRWLYDWLRQV DQG SHUFHSWLRQV RI F\EHUVODFNLQJ LQ D V
8QLYHUVLW\ RI 6RXWK &DUROLQD

6DPSDVD .DQ\LQJD + &KDSXW - 3 +DPLOWRQ + -$ Ijks
QHFWHGQHVYV DQG $FDGHPLF 3HUIRUPDQFH $PRQJ $GROHVFH!
njl krsxlkk KWWSV GRL RUJ kj kjjg Vkjsmo jks jjonm p

6FKRHQHQ ( & $OVLS % 6 ODUWLQH] - & *UHNRY 3 $VS
$ OHWD $QDO\VLV RI )LGIJHW 'HYLFHV DV $FDGHPLF DQG %HKD
RJ\ 5HYLHZ on m mko+tmlg KWWSV GRL RUJ kj kjrj Imqglspp;

6FKRHQHQ ( & ODUWLQH] - & *UHNRY 3 $VSLUDQWL . %
$FDGHPLF DQG %HKDYLRUDO ,QWHUYHQWLRQV $ OHWD $QDO
FDWLRQ DQG 7TUHDWPHQW RI &KLOGUHQ ng m Imkxlnn KWW

6HHPLOOHU & *UDFH 0 Iljkp *HQHUDWLRQ = JRHV WR FROC

6KRUH\ 6 &KDQ 9 5DMHQGUDQ 3 $QJ ( Ijlk /HDUQLQJ V\
HUDWLRQ = KHDOWKFDUH VWXGHQWY 6FRSLQJ UHYLHZ 1XU\
GRL RUJ kj kjkp M QHSU Ijlk kjmlInqg

6NXOPRZVNL $ ;X . 0 1jIl 8QGHUVWDQGLQJ &RJIQLWLYH /F
LQJ $ 1HZ 3BHUVSHFWLYH RQ ([WUDQHRXV &RJIQLWLYH /RDG ({
kgktksp KWWSV GRL RUJ kj kjjg Vkjpnr jlk jspln q

6RQQHQWDJ 6 &KHQJ % + 3DUNHU 6 [/ Ijll BHFRYHU\ |
7TRZDUG WKH )XWXUH $QQXDO 5HYLHZ RI 2UJDQL]DWLRQDO 3!
sk mmztpj] KWWSV GRL RUJ kj kknp DQQXUHY RUJSV\FK jkIn

6ZHOOHU - 9DQ OHUULHQERHU - - * 3bbVv ) * : & kssr é
WLRQDO 'HVLJQ (GXFDWLRQDO 3V\FKRORJ\ 5HYLHZ kj m lok:
mqlrljo

6]\PNRZLDN $ OHORYLU % 'DELU O -HJDQDWKDQ - .XQGlL

QRORJ\ DQG *HQ = 7KH UROH RI WHDFKHUV WKH LQWHUQHW
SHRSOH 7HFKQRORJ\ LQ 6RFLHW\ po kjkopo KWWSV GRL R

7TDQFUHGL 6 $EUDKDPVRQ ' [jIn 6WLPPLQJ DV 7KLQNLQJ
6WLPXODWRU\ %HKDYLRU DV DQ (SLVWHPLF 5HVRXUFH IRU ,QF
5HYLHZ mp m gqgo KWWSV GRL RUJ kj kjjg VKjpnr jln jssjn \

7D\ORU 6 )HUJXVRQ & 3HQJ ) 6FKRHQHLFK O 3LFDUG 5
WR ORWLYDWH 'DLO\ 6HOlI 5GHSRUW &RPSOLDQFH 5DQGRPL]H
,QWHUQHW 5HVHDUFK Ik k Hkkprm KWWSV GRL RUJ kj Iksp

7TRULQ 7 Iljlk ([SORULQJ TXDOLWLHV LQ VPDUW ILGJHW GHYLF
SURMHFW@ .7+ 5R\DO ,QVWLWXWH RI 7THFKQRORJ\

7ULFFR $ & /LOOLH ( =DULQ : 271%ULHQ . . &ROTXKRXC
0 ' - +RUVOH\ 7 :HHNV / +HPSHO 6 $NO ( $ &KDQJ
+DUWOLQJ / $OGFURIW $ :LOVRQ O * *DUULWW\ & « 6WI
IRU 6FRSLQJ 5HYLHZV 35,60%$ 6F5 &KHFNOLVW DQG ([SODQD
kps g npgxngm KWWSV GRL RUJ kj gmlp Okr jroj

8QFDSKHU 0 5 /LQ / 5RVHQ / ' .LUNRULDQ + / %DURQ 1
'/ 3DUVRQV 7 ' :DIJQHU $ ljkq OHGLD 0XOWLWDYV
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ORJLFDO 1HXUDO DQG /HDUQLQJ 'LIlTHUHQFHY 3HGLDWULF
GRL RUJ kj konl SHGV ljkp kqor'

9DQ 'HU 6FKXXU : $ %DXPJDUWQHU 6 ( 6XPWHU 6 5 9D C
TXHQFHV RI PHGLD PXOWLWDVNLQJ IRU \RXWK $ UHYLHZ &RP
KWWSV GRL RUJ kj kjkp M FKE Ijko jp jmo

9HGHFKNLQD O %RUJRQRYL ) Ijlk $ 5HYLHZ RI (YLGHQFH F
LQ 6KDSLQJ $WWHQWLRQ DQG &RJIQLWLYH &RQWURO LQ &KL
KWWSV GRL RUJ kj mmrs ISV\J |ljlk pkkkoo

:LOOLDPV $ 3RVDGDV % 3ULROHDX ' /DXUHQFHDX , *LC
+DSWLF )LGJHWV RQ ORELOH 'HYLFHV IRU $WWHQWLRQ DQG
(G $GYDQFHV LQ '"HVLJQ IRU ,QFOXVLRQ 9RO qggp SS kozll
KWWSV GRL RUJ kj kjjg sqr m mks snpll kBl

:RRG ( =LYFDNRYD / *HQWLOH 3 $UFKHU . 'H 3DVTXDOH
WKH LPSDFW RI RIl WDVN PXOWL WDVNLQJ ZLWK WHFKQRORJ\
(GXFDWLRQ or k mpo+xtmgn KWWSV GRL RUJ kj kjkp M FRP

X : &KHQ 4 /L < ljlo &\EHUORDILQJ KDV D UHFRYHU\ HI
D FRVW &XUUHQW 3V\FKRORJ\ nn kj rmgntrmsk KWWSV G
=KDQJ = 4LQ / ljlk ,QWHUS5LQJV 7RZDUGY 8QGHUVWDQGL

:RUN 5RXWLQH ([WHQGHG $EVWUDFWV Rl WKH ljlk &+, &RQIHUI
6\VWHPV ktp KWWSV GRL RUJ kj kkno mnkkgpm mnokgmm

-XUDM .RYDOptN O0DJIJGDOpQD 4YHFRYiIi OLFKDO .DEiW ODUWLQ

*U\VR QLVNLP REFL *HQLX SR]JQDZF]\P Z NRQWHN F
SUJHJO GRZH EDGDQLH Z SRNROHQLX =

6WUHV]F]HQLH

: HU]JH FL JAHJR F\IURZHJR ZLHOR]DGDQLRZR FL VWXGHQFL S
Z\]ZDQLDPL ]ZL ]DQ\PL ] XWU]J\PDQLHP XZDJL L SDPL FL SRGF]D
WHQV\ZQH NRUJ\WWDQLH ] PHGLYZ VSR4HF]QR FLRZ\FK L UR]SUI
VL ] JRUV]\PL Z\QLNDPL Z QDXFH QRZH GRZRG\ ZVND]XM *H |
*HQLX SR]JQDZF]\P WDNLH MDN W]Z JU\ FDVXDORZH HOHNWUI
PRJ SDUDGRNVDOQLH SRPYF Z XWU]J\PDQLX XZDJL 1LQLHMV]\ ¢
RSXEOLNRZDQH Z ODWDFK ljkjtljlo GRW\F] FH F\IURZ\FK PLNURS'
R QLVNLP SR]JLRPLH WUXGQR FL Z NRQWHN FLH QDXNL L SUDF\
SRGVWDZLH Z\V]XNLZDQLD Z ED]DFK GDQ\FK L 4D FXFKRZDQLD
Z mk DUW\NX4aDFK 'RZRG\ ZVND]XM *H NUyWNLH PDAaR Z\PDJIL
VSU]J\MDi# SUJ\ZUYyFHQLX XZDJL ]JPQLHMV]HQLX ]P FIHQLD L SRSL
ZDQLH ]DGD UYZQROHJA\FK ]Z&4DV]F]D Z SRUYZQDQLX ] EDUG]LH
PXV]RQ\PL ] JHZQ WU] F\IURZ\PL SUJHUZDPL :\QLNL EDGD GRW\F
SRGNUH ODM NRU]\ FL S4\Q FH ] NUYyWNLFK F]\QQR FL UHJHQH
F\IURZ\FK ILGJHWyZ ZVND]XM QD SRWHQFMDa U\WPLF]Q\FK SR
VDPRUHJXODFML 6]HUV]D OLWHUDWXUD GRW\F] FD UyZQROHJ4
FIDVX NRQWHNVWX L Z\WWLANX ZROL Z RNUH ODQLX Z\QLNyZ 3RG'
]JDSURMHNWRZDQH JU\ OXE QDU] GJLD R QLVNLP REFL *HQLX SF
XZDJL L SRPDJDU VWXGHQWRP RSLHUDU VL EDUG]LHM UR]SUDV:
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SRIRVWDMH MHGQDN IUDJPHQWDU\F]QD ] QLHVSYMQ\PL Z\QLND
EDGDQLDPL VNXSLDM F\PL VL EH]SR UHGQLR QD NRQWHNVWDFK
SUJHWHVWRZDi HNVSHU\PHQWDOQH SURWRW\S\ AEH]P\ OQ\FK’
= N4DG F QDFLVN QD URG]DM ]DGDQLD F]DV L LQG\ZLGXDOQH
PRJ SRSUDZLU QDXN D MHGQRF]H QLH JPQLHMV]\ii UR]JSURV]H

6aRZD NOXF]RZH XzZDJD L ]JP FIHQLH F\IURZH PLNURSU]JHUZ\
SRNROHQLH = F]\QQR FL R QLVNLP REFL *HQLX SR]JQDZF]\P

-XUDM .RYDOptN ODJGDOpQD 4YHFRYi OLFKDO .DEiW ODUWLQ ¢

-XHJRV FRQ EDMD FDUJD FRIJQLWLYD HQ HO FRQWH
HVWXGLR JHQHUDO HQ OD JHQHUDFLYQ =

5HVXPHQ

(Q OD HUD GH OD PXOWLWDUHD GLJLWDO FRQVWDQWH ORV H
~QLFRV SDUD PDQWHQHU OD DWHQFLYQ \ OD PHPRULD GXUDQWH
XVR LQWHQVLYR GH ODV UHGHV VRFLDOHV \ ODV GLVWUDFFLRC
DFDGPPLFRVY QXHYDV SUXHEDV VXJLHUHQ TXH ODV DFWLYLGD(
ORV MXHJRV FDVXDOHV ORV ILGJHWV HOHFWUYQLFRV \ ORV PL
D\XGDU D PDQWHQHU OD DWHQFLYQ (VWD UHYLVLYQ UHFRSL
HQWUH Ijkj \ ljlo VREUH PLFURGHVFDQVRV GLJLWDOHV MXJXHW
H[LJHQFLD HQ HO FRQWH[WR GHO HVWXGLR \ HO WUDEDMR 'H
LGHQWLILFDURQ mm HVWXGLRV HQ mk DUWtFXORV D SDUWLU G
GH FLWDV /DV SUXHEDV VXJLHUHQ TXH ODV DFWLYLGDGHV EU
IDYRUHFHU OD UHFXSHUDFLYQ GH OD DWHQFLYQ UHGXFLU OD |
UHQGLPLHQWR GH ODV WDUHDV VLPXOWiQHDV HVSHFLDOPHQWH}
PiV H[LJHQWHV GHVGH HO SXQWR GH YLVWD FRJQLWLYR R LPS
HVWXGLRV VREUH PLFURGHVFDQVRV \ UHFXSHUDFLYQ GHVWDFC
EUHYHV PLHQWUDV TXH OD LQYHVWLJDFLYQ VREUH ORV ILGJHW\
UtWPLFDV \ UHSHWLWLYDV SDUD OD DXWRUUHJXODFLYQ /D ELE
SDUDOHODV GHVWDFD OD LPSRUWDQFLD GHO PRPHQWR HO FRQC
PLQDU ORV UHVXOWDGRV (Q UHVXPHQ HVWRV UHVXOWDGRV V:
LQWHQFLRQDOPHQWH FRQ XQD EDMD FDUJD FRJQLWLYD SXHG
D ORV HVWXGLDQWHYV D UHVLVWLU IRUPDV PiV GLVWUDFWRUTL
VLIXH VLHQGR IUDJPHQWDGD FRQ KDOODJ]JRV LQFRQVLVWHQYV
LQYHVWLJIJDFLYQ OLPLWDGD FHQWUDGD GLUHFWDPHQWH HQ OR
SRQHU D SUXHED SURWRWLSRV H[SHULPHQWDOHV GH MXHJRV F
JHQHUDFLYQ = KDFLHQGR KLQFDSLp HQ HO WLSR GH WDUHD O
FRQ HO ILQ GH GHWHUPLQDU VL HVWH WLSR GH LQWHUYHQFLR
WLHPSR PLWLJDU ODV GLVWUDFFLRQHYV

S3DODEUDY FODYH DWHQFLYQ \ IDWLIJD PLFURGHVFDQVRYV (
QHUDFLYQ = DFWLYLGDGHV GH EDMD FDUJD FRJQLWLYD
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/IRZ &RJIJQLWLYH /RDG *DPHV DV $WWHQWLRQDO 6XSSRUW $ 6FR
XjZc Dh\Zevgbd FZ]"Ze_gZ R\_ph\Z FboZe DZ[Z| FZjlbg 1Zmqgbg

Blju k gbadhc dh]gblb\ghc gZ]jmadhc \ dhgl_dkl_\gbfzZg
h[ahjgh_ bkke_"h\Zgb_ ihdhe_gby =

gghl Zpby

< wihom ihklhygghc pbnjh\hc fghlhaz”~Zqghklb kim”_glu ihdhe_:
k mgbdZevgufb \uah\Zfb \ khojZg_gbb \gbfzgby b iZfylb \ ijhp_kk_ h[n
azZzgylbc Ohly bgl_gkb\gh_ bkihevah\Zgb_ khpbZevguo f_*"bZ b |I_oghe
nZdlhju k\yazZzgu k [he__ gbadbfb ZzdzZ~_fbq_kdbfb j_amevlzZlZfb gh\u_
x|l h Ihf qlh pbnjh\u_ Zdlb\ghklb k gbadhc dh]gblb\ghc gZ]jmadhc =
_fu_dZamZevgu_ b]ju we_dljhggu_ nb”" _lu b dhjhldb_ fbdjhi_j_ju\u
h[jzahf fhlml kihkh[kI\h\ZIv m”~_j Zgbx \gbfZgby >Zgguc h[ahj hlj:
bkke_"~h\Zgby him[ebdh\Zggu_ \ i_jbh” k Ijkj ih Ijlo ]h® ihk\yszggu_
i_j_ju\zf nb~r" _1Zf b “jm]bf \b~zZf ~_yl_evghklb gbadhc keh'ghklb \ d
b jZz[hlu < khhI\_Ilkl\bb k j_dhf_g”Zpbyfb 35,60% 6F5 gZ hkgh\_ ihbl}
b ZgZebaz p_ihg_d pblbjh\Zgby [ueb b _glbnbpbjh\Zgu mm bkke_"h
lhemqg_ggu_ "Zggu_ mdZau\zZxl gZ Ih qlh djzldb_ fZehaZljZlgu_ b ”
klb fhiml kihkh[kI\h\Zlv \hkklZgh\e_gbx \gbfZgby kgb _gbx mlhfey_f
gZkljh_gby g_ mom”"rZy \uiheg_gb_ iZjZee_evguo aZ”~Zq- hkh[_ggh
Ib\gh [he__ Ij_[h\Zl_evgufb beb \g_rg_ gZ\yazZggufb pbnjh\ufb i_j_ju
bkke_"~h\Zgbc fbdjhi_j_ju\h\ b \hkklZgh\e_gby ih*qzjdb\Zx!l ij_bfms_}
g_jZlb\guo Zdlb\ghkl_c 1h]*Z dZd jZ[hlu ihk\yszggu_ pbnjh\uf nb~"_
ihl_gpbZe jblfbgqguo ih\lhjyxsboky \azbfh~_ckl\bc "ey kZfhj_]meypb
ebl_jZImjZ h iZjZee_evguo pbnjh\uo ZdIb\ghklyo ih*rqzjdb\Z_1 \Z ghklv
b \he_\uo mkbebc \ hij_~ e _gbb bkoh”h\ < kh\hdmighklb wlb j _ame
h Ihf qlh ki_pbZevgh jZajZ[hlZggu_ b]ju beb bgkljmf_glu k gbadhc df
fhlml kem blv ©ydhjyfb \gbfZgby?2 ihfh]lZy kim~_glZzZf ijhib\hklhylv [h
nhjfzf db[_jehnbgl]Z < Ih "_ \j_fy ebl_jZImjzZ hklZzlky njz]f_-glbjh\Zggt
|_evgufb \u\h~Zfb hlghkbl_evgh wnn_dlh\ gz iZfylv b h]jZzgbqgq_gguf gb
g_ihkj_~KkI\_ggh hjb_glbjh\Zgguo gZ h[jZzah\Zl_evgu_ dhgl_dklu ;m
"he gu ijhl_klbjh\Zlv wdki_jbf_glZevgu_ ijhlhlbiu ©[_a“mfguo? fh]
klm~_glh\ ihdhe_gby = k Zdp_glhf gZ Ibi aZz*Zgby I[Zcfbg] b bg~b\b"r
[u hij_~_eblv kihkh[gu eb 1Zdb_ \f_rZl_evkI\Z memqrZlv h[mqg_gb_
mjh\_gv hl\le_q_gby

Dexq_\u_ keh\Z \gbfZzgb_ b mlhfey_fhklv pbnjh\u_ fbdjhi_j_ju\
hi\e_qg_gby \gbfzZgby ihdhe_gb_ = Zdlb\ghklb k gbadhc dh]Jgblb\ghc
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,QWHUQDWLRQDO -RXUQDO RI 5HVH|

9RO kk | Ijlo SS kzkr
"2, kj mkipk ,-5(/ ljlo kk I jp

Kamila Szwed

*OREDO &RQVXOWLQJ &RUSRUDWLRQ 3RODQG
® KWWSV  RUFLG RUJ jjjs jjjr jjkk kjs;

$QQD % NDA&D

*OREDO &RQVXOWLQJ &RUSRUDWLRQ 3RODQG
® KWWSV RUFLG RUJ jjjj jjijk prgk Iskr

'HFRGLQJ 8VHU ([SHULHQFH LQ ,QVW
IRU ( OHDUQLQJ 3URMHFW

$SEVWUDFW

,Q WKH UDSLGO\ HYROYLQJ ILHOG RI HGXFDWLRQ
WRRO IRU VKDULQJ NQRZOHGJH DQG VNLOOV +RZH
WLRQV PDLQO\ GHSHQGV RQ KRZ HIIHFWLYHO\ WKH\
'"HVLJQLQJ WKH 8VHU ([SHULHQFH 8; LV D FUXFLDO
SURGXFWV 7R LQFRUSRUDWH 8; VWUDWHJILHV LQ
FRPPXQLFDWLRQ DUH YLWDO DPRQJ ,QVWUXFWLRQI
6XEMHFW ODWWHU ([SHUWV 60(V 7KLV DUWLFOH HJ
WKH FRQQHFWLRQ EHWZHHQ 8; DQG ,QVWUXFWLRQEL
%\ H[DPLQLQJ WKH SULQFLSOHV DQG SUDFWLFHV W
WR UHFRPPHQG VWUDWHJILHV WKDW ERRVW OHDUQ]
HGXFDWLRQDO RXWFRPHV 7KURXJK GHWDLOHG DQ
DQG H[SHUW LQVLJKWY D WRRO KDV EHHQ GHYHORS
H OHDUQLQJ SURMHFW GHYHORSPHQW 7KH JRDO RI
HGXFDWRUV GHVLJQHUV DQG GHYHORSHUV FRPP
FHQWHUHG H OHDUQLQJ H[SHULHQFHV $GGLWLRQ
D WRRO WR DVVHVV ,QVWUXFWLRQDO 'HVLJQHUVY D
EHJLQQLQJ DQ H OHDUQLQJ SURMHFW ,W DOVR DLF
PXFK SURMHFW SODQQLQJ HPSKDVL]HV 8; GHVLJQ

,-5(/ ljlo kk I jp S k kr


https://orcid.org/0009-0008-0011-109X
https://orcid.org/0000-0001-6871-2918
https://doi.org/10.31261/IJREL.2025.11.2.06
https://creativecommons.org/licenses/by-sa/4.0/deed

.DPLOD 6]ZHG $QQD % N

. H\Z R 8VBW ([SHULHQFH 8; ,QVWUXFWLRQDO 'HVLJQ
8&" [/HDUQHU &HQWHUHG 'HVLJIQ /&' H /HDUQLQJ SURWNM
KROGHU (QJDJHPHQW :RUNVKRS OHWKRGRORJ\

‘"HOO GHVLJQHG LQWHUIDFHYV JUHDWO\ HQKDQFH O
OL\D *RYHQGHU  QFRUSRUDWLQJ 8VHU &HQW
LQWR WKH GHYHORSPHQW RI H OHDUQLQJ VROXWLRC
OHDUQLQJ WRRO *UD\ HW DO

8QGHUVWDQGLQJ WKH 8; HOHPHQWYV LQ LQLWLDO L
DQG 60(V LV HVVHQWLDO IRU VXFFHVVIXO SURMHFW
HIITHFWLYH 8; SUDFWLFHVY HDUO\ RQ LW LV FUXFLDO
WLRQV WKURXJK FOHDU FRQFLVH DQG WUDQVSDUF
WR GHYHORS D EHWWHU XQGHUVWDQGLQJ RI WKH S
JDJHPHQW VWUDWHJILHY OLNH DFWLYH OLVWHQLQJ
QHHGV DQG H[SHFWDWLRQV OyVDU]

7KH LPSRUWDQFH Rl FROODERUDWLRQ EHWZHHQ ,
WLRQ SURMHFWY SDUWLFXODUO\ LQ HGXFDWLRQ K
*RWWOHU '"U\WGDOH 7KH UROH RI WHDPZRL
HIITHFWLYH GLJLWDO OHDUQLQJ FRQWHQW ,'V EULQJ
GHVLJQ ZKLOH 60(V FRQWULEXWH WKHLU WSHFLDO
IXO GHVLJQ DQG LPSOHPHQWDWLRQ LQVWUXFWLR
ZLWK VXEMHFW PDWWHU H[SHUWV ZKR KDYH H[WE
7KLV SDUWQHUVKLS LV YLWDO IRU SURGXFLQJ HQJC
6PHONRZVND HW DO 'V H[SHUWLVH LQFOXG
H OHDUQLQJ WUHQGYV EXW DOVR WKH DELOLW\ WR
SDUWLFXODU JURXSV Rl OHDUQHUV :LWK WKLV NC
OHDUQLQJ SURFHVVHV SURSRVLQJ PXOWLSOH WRR
VXPPDUL]LQJ FDWHJRUL]LQJ LQIRUPDWLRQ DQG FUF
7KLV HQDEOHV WKH GUDIWLQJ RI OHDUQHUVY SURIL
DQG WKH LQVWUXFWLRQDO OD\HU RI WKH H OHDUQ
WZHHQ ,'V 60(V DQG VWDNHKROGHUV LV QRW DOZ
LQFOXGH FRPPXQLFDWLRQ LVVXHVY DQG SRZHU VWU
FOHDU XQGHUVWDQGLQJ DQG ZHOO GHILQHG UROH\
IHHGEDFN ORRSY DQG PXWXDO UHVSHFW ZLWKLQ WK
ORNZD 7DUQRZVND HW DO S5HVHDUFK KLJKOLJK
HDUO\ HQJDJHPHQW DUH FUXFLDO WR SUHYHQW FRC
'"U\WGDOH 7KLV FDQ EH DFKLHYHG E\ RUJDQL]L
SDUWQHUVKLS $IWHUZDUG UHJXODU EULHI PHHWL
DUH FULWLFDO 7KH IROORZLQJ VHFWLRQV RI WKLYV
WR DFFRPSOLVK WKHVH JRDOV
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'"HFRGLQJ 8VHU ([SHULHQFH LQ ,QVWUXFWLRQDO '"HVLJQ IRU ( C

SUREOHP RI SHVHDUFK

'"HVSLWH WKH UDSLG JURZWK Rl H OHDUQLQJ VRC
8: SULQFLSOHV LQ ," UHPDLQV LQVXIILFLHQWO\ H[S(
OHDUQLQJ UHVXOWYV DQG XVHU GLVVDWLVIDFWLR
DQDO\VLV RI 8; VWUDWHJILHVY FXVWRPL]JHG IRU ,' %\
8: DQG ,' ZH FDQ LGHQWLI\ NH\ HOHPHQWYV WKDW E
WLRQ DQG RYHUDOO VDWLVIDFWLRQ 7DFNOLQJ WK
H OHDUQLQJ VROXWLRQV WKDW DUH QRW RQO\ HGXI
DQG HQMR\DEOH

OHWKRGRORJ\ RI 5HVHDUFK

%XLOGLQJ RQ WKH FRQFHSWXDO IRXQGDWLRQ RX
GHWDLOV WKH PHWKRGRORJLFDO DSSURDFK DGRS
8; DQG LQVWUXFWLRQDO GHVLJQ LQ H OHDUQLQJ
WR SUDFWLFH LV HVVHQWLDO IRU JURXQGLQJ RXU |
HVWDEOLVKHG IUDPHZRUNV 7KH FROODERUDWLR
FUHDWLQJ H OHDUQLQJ VROXWLRQV WKDW DUH ERW
GHSHQGV RQ VWURQJ FRRSHUDWLRQ DPRQJ 8; SURI
60(V DQG SURMHFW VWDNHKROGHUV 7R LGHQWLI\
RI HISHFWDWLRQV DQG D VROLG WKHRUHWLFDO IRX
SRLQW RI WKH GHVLJQ SURFHVV W\SLFDOO\ LQYRO)
EDVLV IRU LQWHJUDWLQJ GLIITHUHQW SDUWV RI WK
DUWLFOH WKH $'',( IUDPHZRUN $QDO\VLV 'HVLJQ
DQG (YDOXDWLRQ ZLOO EH XVHG WR RUJDQEL]H WKH
SRUW D VIVWHPDWLF UHYLHZ RI KRZ 8; VWUDWHJLH\
' WR HQKDQFH H OHDUQLQJ H[SHULHQFHYV

7R H[SORUH KRZ 8: SULQFLSOHV FDQ HQKDQFH WK
GHVLJQ ZH GHYHORSHG DQG IDFLOLWDWHG D KDQG
H OHDUQLQJ ILHOG LQFOXGLQJ LQVWUXFWLRQDO G
SUDFWLWLRQHUYV

7KH PHWKRGRORJ\ ZDV VWUXFWXUHG WR VHUYH
SXUSRVHV 3DUWLFLSDQWY ZHUH HQJDJHG LQ D VHL
WLHV GHVLJQHG WR VLPXODWH UHDO ZRUOG LQVWUX
ZHUH LQWHUVSHUVHG ZLWK JXLGHG UHIOHFWLRQ VH
HYDOXDWH WKHLU GHVLJQ GHFLVLRQV WKURXJK WK
DFFHVVLELOLW\ OHDUQHU HPSDWK\ DQG LWHUDWL
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'DWD ZDV FROOHFWHG WKURXJK WKH ZRUNVKRS V:
IDFLOLWDWHG JURXS GLVFXVVLRQV 7KHVH VRXUFH
LQWR SDUWLFLSDQWVY HYROYLQJ XQGHUVWDQGLC
IRU LQVWUXFWLRQDO GHVLJQ 7KLV FDQ DOVR EH D
TXDQWLWDWLYH UHVHDUFK PHWKRGY EDVHG RQ WK

7KLV PHWKRGRORJ\ VHFWLRQ RXWOLQHV WKH ZR|
SURYLGLQJ FRQWH[W IRU WKH LQVLJKWY SUHVHQWH
WLFDO DFWLYLWLHV ZLWK VWUXFWXUHG UHIOHFWLR
DQG GHYHORSPHQWDO WRRO WR DVVHVV OHDUQHU
LOQWHJUDWLRQ RI 8; ZLWKLQ LQVWUXFWLRQDO GHVL

+DYLQJ YDULRXV SURMHFW H[SHULHQFH WKH SDU

7KH PHWKRGRORJ\ RXWOLQHG DERYH SURYLGHV D
SUDFWLFDO LQWHJUDWLRQ RI 8; SULQFLSOHV ZLWK
VHFWLRQV SUHVHQW WKH ILQGLQJV IURP WKH ZRUN
OHDUQHU FHQWHUHG H OHDUQLQJ GHYHORSPHQW

$"',( )UDPHZRUN LQ ( OHDUQLQJ '"HYHOF

7R VIVWHPDWLFDOO\ H[DPLQH WKH LQWHJUDWLRQ
GHVLJQ ZH HPSOR\ WKH $'',( IUDPHZRUN DV DQ RUJ
HQDEOHV D FRPSUHKHQVLYH UHYLHZ RI HDFK SKDVH
WKDW ERWK WKHRUHWLFDO DQG SUDFWLFDO FRQVL

7KH IUDPHZRUN WKDW ZLOO EH XVHG DV IDU DV
$"'( 7KH $'',( PRGHO LV D VAIVWHPDWLF LQVWUXFWLF
HPSOR\HG LQ HGXFDWLRQDO DQG WUDLQLQJ FRQW!
'HVLJQ 'HYHORSPHQW ,PSOHPHQWDWLRQ DQG (YD
GLVWLQFW SURFHVVHV DLPHG DW IDFLOLWDWLQJ H

$QDO\VLV
7KLV LQLWLDO SKDVH LQYROYHV D FRPSUHKHQVL)
DQG JRDOV W HQFRPSDVVHYVY DVVHVVLQJ WKH OHD

IRUPDQFH JDSV DQG GHOLQHDWLQJ WKH LQVWUXF
VHUYHV DV WKH IRXQGDWLRQ IRU VXEVHTXHQW GH)\
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'"HFRGLQJ 8VHU ([SHULHQFH LQ ,QVWUXFWLRQDO 'HVLJQ IRU ( O
Design

,Q WKLV SKDVH LQVWUXFWLRQDO GHVLJQHUV IRU
ILHG OHDUQLQJ QHHGV 7KLV HQWDLOV FUDIWLQJ O
LOQVWUXFWLRQDO PHWKRGYVY DQG PHGLD DQG VWUXF\

'"HYHORSPHQW

7KH GHYHORSPHQW SKDVH LQYROYHV WKH DFWXD
EDVHG RQ WKH GHVLJQ VSHFLILFDWLRQV &RQWHDQ
DUH LQWHJUDWHG DQG LQWHUDFWLYH FRPSRQHQW
LQYROYHVY FROODERUDWLRQ DPRQJ LQVWUXFWLRQET
PXOWLPHGLD GHYHORSHUV WR HQVXUH WKH DOLJQP

,PSOHPHQWDWLRQ

,PSOHPHQWDWLRQ PDUNV WKH GHSOR\PHQW RI
OHDUQLQJ HQYLURQPHQW 7KLV VWDJH HQFRPSDVVI
WLRQ DQG ORJLVWLFDO DUUDQJHPHQWYV IRU GHOL
WLRQDO FODVVURRP VHWWLQJVY RU RQOLQH SODWIRL
OHDUQHUYV KDYH DFFHVV WR WKH GHVLJQHG LQVWUX

Evaluation

(YDOXDWLRQ LV DQ RQIJRLQJ SURFHVV WKURXJKRX
LQ D FRPSUHKHQVLYH DVVHVVPHQW RI WKH EQVWUX|
DWLRQ RFFXUV GXULQJ WKH GHYHORSPHQW DQG LPS
DQG UHILQH WKH LQVWUXFWLRQ LWHUDWLYHO\ 6XI
FRPSOHWLRQ RI LQVWUXFWLRQ DVVHVVHV WKH DW
RYHUDOO LPSDFW RI WKH LOQVWUXFWLRQDO LQWHU’
VLRQV DQG LPSURYHPHQWYV IRU IXWXUH LWHUDWLR

7R LOOXVWUDWH WKH ELJ SLFWXUH RI WKH LQWH UL
OLNH HQYLURQPHQW ZH KDYH SODFHG HOHYHQ 8;
GHYHORSPHQW SKDVHV VHH )LIJXUH 7KH 8: 8, HO
DQ RYHUDUFKLQJ HOHPHQW DQDO\VLV VFHQDULF
ZLUHIUDPHV SURWRW\SHVY LQWHUDFWLRQ GHVLJQ
XVHU LQWHUIDFH 8, 8; ZULWLQJ LPSOHPHQWDWLRC
4$ HYDOXDWLRQ XVDELOLW\ WHVWLQJ 8$7 XVHU |
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WKDW WKH SKDVHV RI $'',( DUH IOXLG DQG FDQ RYHL
HITHFWLYH SURMHFW SURJUHVVLRQ DV QHHGHG 7K&F
XS WR WKH SURMHFW{V QHHGY DQG FRQWH[W WR LQ
RQ ZKLFK HOHPHQWYVY WR XVH LQ ZKDW VHTXHQFH

JLIXUH ADDIE framework including UX elements.
6RXUFH 2ZQ ZRUN EDVHG RQ %UDQFK Ijjs

7R DQVZHU WKH TXHVWLRQ Rl KRZ PXFK RI ZKDW 2
ZH PXVW EH PLQGIXO WKDW LQ WKH SURMHFW ZRUN
MHFW PDQDJHPHQW DQG LQVWUXFWLRQDO HOHPHQW
RU HYHQ DW DOO 7KLV LV YHU\ REMHFWLYH DQG Gt
DQG ZKDW FKDOOHQJHV WKH OHDUQLQJ LQWHUYHQ!

8; ," TRUNVKRS

7TKH $LP

,Q WKLV DUWLFOH ZH DLP WR H[SORUH LQVLJKYV
DQDO\VLYV SKDVH RI WKH $'"",( PRGHO VSHFLILFDOO'
WLRQ EHWZHHQ H OHDUQLQJ PDQDJHUV DQG SURM
GHVLIQHG WR UDLVH DZDUHQHVYVY DERXW LQWHJUDW
,QVWUXFWLRQDO '"HVLJQ ," SURFHVVHV %\ H[DPLQL
DLPHG WR DVVHVV KRZ OHDUQHU FHQWHUHG WKHVFE
LPSURYHPHQW

7TKH ZRUNVKRS JDWKHUHG D GLYHUVH JURXS RI H
LOQFOXGLQJ FRQWHQW GHYHORSHUV LQVWUXFWLRC
JLVvwWV DQG OHDGHUV GHGLFDWHG WR HQVXULQJ S
HQULFKHG WKH GLVFXVVLRQV DV ERWK MXQLRU DC(
VSHFWLYHV H[SHULHQFHV DQG LQVLJKWV 7KH FRO
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'"HFRGLQJ 8VHU ([SHULHQFH LQ ,QVWUXFWLRQDO '"HVLJQ IRU ( C

H[FKDQJH Rl LGHDV HQDEOLQJ SDUWLFLSDQWV WR
RI LQVWUXFWLRQDO GHVLJQ ,' DQG 8;
3DUWLFLSDQWY SDUWLFLSDWHG LQ DFWLYLWLHYV
WLI\LQJ OHDUQHU QHHGY GHYHORSLQJ GHWDLOHG
VLIKWV WR VKDSH WKH LQVWUXFWLRQDO DSSURDFK
D WKRURXJK HYDOXDWLRQ RI FXUUHQW SUDFWLFHYV
WKDW QDWXUDOO\ DOLJQ ZLWK OHDUQHU IREXVHG \
7KURXJK VWUXFWXUHG GLVFXVVLRQV DQG LQWHU
WR PHDVXUH WKH OHYHO Rl OHDUQHU FHQWHUHGQH
ZHUH HQFRXUDJHG WR UHIOHFW RQ WKHLU FXUUHQ!
SULRULWL]H WKH OHDUQHUTV H[SHULHQFH %\ DVVF
LQLWLDO VWDNHKROGHU PHHWLQJ WKH ZRUNVKRS |
RI WKH LQVWUXFWLRQDO GHVLJQ SURFHVV LV QDWX
PHQWYV FRXOG EH PDGH
7KH ZRUNVKRS RXWFRPHV KLJKOLJKWHG WKH SRWH
LQVWUXFWLRQDO GHVLJQHUV %\ LQFUHDVLQJ DZDL
WKH DQDO\VLYV SKDVH SDUWLFLSDQWY ZHUH HQFRX
WLYH VWHSY WR SULRULWL]H WKH OHDUQHU 7KLV
GHVLJQLQJ VFHQDULRY DQG QHJRWLDWLQJ IRU WLFP
DQG FRQGXFW LQWHUYLHZV HQVXULQJ WKDW GHVI
XQGHUVWDQGLQJ RI WKH OHDUQHUfV FRQWH[W DQC
BOWLPDWHO\ WKH ZRUNVKRS HPSKDVL]HG WKH L
SOD\ LQ LPSURYLQJ WKH HITHFWLYHQHVV RI H OHDU
RI UHIOHFWLRQ DQG RQJRLQJ LPSURYHPHQW LQVW
HQJDJLQJ DQG LPSDFWIXO OHDUQLQJ H[SHULHQFHV
WKH EDVLV Rl WKLV DUWLFOH SURYLGLQJ D GHWD
FHQWHUHGQHVV DQG VXJJHVWLQJ ZD\V WR DGYDQF

7KH )ORZ

7KH 8; &DVH 6WXG\ :RUNVKRS LV GHVLJQHG WR F
VWDQGLQJ 8; HOHPHQWY ZLWKLQ LQVWUXFWLRQI
7KH ZRUNVKRS EHJLQV ZLWK DQ LQWURGXFWLRQ W
RQ KHOSLQJ SDUWLFLSDQWY LGHQWLI\ 8; HOHPHQW)
HUV DQG 60(V 6XEMHFW ODWWHU ([SHUWYV

7KH $'"',( IUDPHZRUN $QDO\]H 'HVLJQ 'HYHORS |,
LQFRUSRUDWHG DV D IRXQGDWLRQDO VWUXFWXUH
DSSOLFDWLRQ LQ 8: 8, GHVLJQ IRU H OHDUQLQJ 3C
VWXG\ LQYROYLQJ D FOLHQW UHTXHVW IURP 6LOLF
RXWOLQHV WKH VFHQDULR UROHV DQG DXGLHQFH
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%HIRUH WKH PHHWLQJ SDUWLFLSDQWY DUH HQFF
RQ WKH SURGXFW DQG FOLHQW 7KLV LQFOXGHV UH
LQJ HGXFDWLRQDO FRQWHQW WR SUHSDUH DGHTXDV
WR LQWURGXFH WKH DJHQGD DQG EXLOG H[FLWHTF
7KH PHHWLQJ JRDOV LQFOXGH FRQGXFWLQJ D SHUIR
'R )HHO® ZRUNVKRS WR DOLJQ VWDNHKROGHUV RQ

SDUWLFLSDQWY HQJDJH LQ D VHULHV RI GHHS GL
XQFRYHU WKH SUREOHP EXVLQHVVY UHDVRQV VWDN
VHFWLRQ HPSKDVL]HV XQGHUVWDQGLQJ WKH WDUJF
7KH LQWHUDFWLYH 3. QRZ 'R )HHO" ZRUNVKRS VHJF
DXGLHQFH VKRXOG NQRZ GR DQG IHHO DIWHU FRPS(
OHDUQLQJ RXWFRPHV ZLWK EXVLQHVYV REMHFWLYHYV

7KH PHHWLQJ VWUXFWXUH DQG SURFHVV -DUH RX
IRUPDQFH QHHGYV DQDO\VLVY WKH 3. QRZ 'R )HHO" Z
SURFHVVHYV IRU FROODERUDWLRQ 7KH ZRUNVKRS
OHDUQHU FHQWHUHG WKH LOWHUYLHZ DQG ILUVW F
ZLWK GLVFRYHU\ PHHWLQJ HOHPHQWYV

)LQDOO\ WKH ZRUNVKRS FRQFOXGHV ZLWK D VXP
DFWLRQ HQFRXUDJLQJ SDUWLFLSDQWY WR FUHDWH
RQ WKHLU DSSURDFK IRU IXWXUH PHHWLQJV

7KH +LJK OHYHO 9LHZ RQ 7RROV

7KH ZRUNVKRS XWLOL]JHG VHYHUDO WRROV WR ID
XQGHUVWDQGLQJ RI 8; 8, HOHPHQWYV ZLWKLQ WKH $
PDU\ WRROV ZDV D 0XUDO H[HUFLVH ZKLFK ZDV XVH
RI WKH $'',( IUDPHZRUN 7KLV LQWHUDFWLYH DFWLY!I
PDS DQG LQWHJUDWH 8; SULQFLSOHV ZLWK LQVWUX

7KH FDVH VWXG\ DQ LQYHQWHG VFHQDULR E\ V
D SUDFWLFDO DSSOLFDWLRQ RI WKH FRQFHSWV GLV
FRQWH[W IRU SDUWLFLSDQWY WR DSSO\ WKHLU NQR
XQGHUVWDQGLQJ UDSLG ILUH TXHVWLRQV ZHUH HF
RQ KRZ ZHOO WKH\ JUDVSHG FHUWDLQ HOHPHQWYV R
GHWHUPLQH ZKHWKHU WKH HOHPHQWY EHORQJHG
PDQDJHPHQW RU D FRPELQDWLRQ Rl WKHVH DUHDYV

$GGLWLRQDOO\ D FDOFXODWLRQ WRRO H[HUFL\
ZRUNHG LQ JURXSV 7KLV H[HUFLVH LQYROYHG FDO
LQGLYLGXDO LQSXWV WKH SHUFHQWDJH RI 8; FHQV
VWDNHKROGHUV 7KLV FROODERUDWLYH DFWLYLW\
RQ 8; ZDV DOUHDG\ SUHVHQW LQ LQLWLDO VWDNHKI
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'"HFRGLQJ 8VHU ([SHULHQFH LQ ,QVWUXFWLRQDO '"HVLJQ IRU ( C

TKURXJKRXW WKH ZRUNVKRS RSHQ TXHVWLRQV
ZHUH HQFRXUDJHG DOORZLQJ IRU D G\QDPLF H[FKI
XQFHUWDLQWLHY SDUWLFLSDQWY PLJKW KDYH KDG

7KH "HWDLOHG 9LHZ RQ WKH 7RROV

7R EULQJ WKHRU\ LQWR SUDFWLFH WKH ZRUNVKR
WRROV DQG H[HUFLVHV GHVLJQHG WR GHHSHQ SDU\
WLRQ ZLWKLQ LQVWUXFWLRQDO GHVLJQ 7KHVH WR
HQJDJHPHQW EXW DOVR WR VXUIDFH DVVXPSWLRC
D PRUH VWUXFWXUHG UHIOHFWLRQ RQ FXUUHQW S
RQWR WKH $'',( IUDPHZRUN WR VLPXODWLQJ VWDN
ZDV FUDIWHG WR LOOXVWUDWH KRZ XVHU FHQWHUH
VWDJHV Rl OHDUQLQJ GHVLJQ ,Q WKH VHFWLRQV W
HDFK WRRO LWV SXUSRVH DQG KRZ LW FRQWULEX\

The Miro Sorting Exercise
7KLY H[HUFLVH LV D NH\ LOQWHUDFWLYH DFWLYLYV
KHOS SDUWLFLSDQWY FRQQHFW 8; 8, HOHPHQWYV ZL
DOO\ PDSSLQJ WKHVH HOHPHQWY SDUWLFLSDQWYV
SULQFLSOHV LQWHJUDWH ZLWK LQVWUXFWLRQDO G
7KH HITHUFLVH EHJLQV ZLWK WKH IUDPHZRUN SUHS
ERDUG LV VHW XS ZLWK GLVWLQFW VHFWLRQV UHSU
$QDO\]H 'HVLJQ 'HYHORS ,PSOHPHQW DQG (YDOXI
IRXQGDWLRQ IRU SDUWLFLSDQWYV WR V\VWHPDWLFD
3DUWLFLSDQWY DUH WKHQ LOWURGXFHG WR D Gl
LQFOXGH HVVHQWLDO FRQFHSWV VXFK DV SHUVRQD
WRW\SHV LQIRUPDWLRQ DUFKLWHFWXUH 8, GHVL.
8%7 LQWHUDFWLRQ GHVLJQ DQG UHVHDUFK (DFk
UROH LQ VKDSLQJ HIIHFWLYH OHDUQLQJ H[SHULHQF
DOORZV SDUWLFLSDQWYV WR VHH WKH GHSWK RI WK
$V WKH FHQWUDO WDVN RI WKH H[HUFLVH SDUW
8; 8, HOHPHQWY LQWR WKH DSSURSULDWH $'',( SKDV|
HOHPHQW EHVW ILWV ZLWKLQ WKH LQVWUXFWLRQD
EHWZHHQ 8; PHWKRGRORJLHY DQG WUDGLWLRQDO O
RQ DFWLYLW\ HQFRXUDJHV FULWLFDO WKLQNLQJ DC
KRZ 8; 8, FRQVLGHUDWLRQV LQIOXHQFH OHDUQLQJ |
JROORZLQJ WKH VRUWLQJ SURFHVV SDUWLFLSDQ
MXVWLILFDWLRQ RI WKHLU SODFHPHQWYV 7KLV SKDV
FDQ ILW LQWR PXOWLSOH $''",( VWDJHV 7KURXJK WK
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WKHLU XQGHUVWDQGLQJ FKDOOHQJH DVVXPSWLRQ
DSSOLFDWLRQV LQ LQVWUXFWLRQDO GHVLJQ

*XLGHG E\ WKH IDFLOLWDWRUYTV LQVLJKW-V WKH
GUHVVLQJ DQ\ SRWHQWLDO PLVDOLJQPHQWY DQG UH
PD\ LQWURGXFH UHDO ZRUOG H[DPSOHV RU EHVW SL
RORJLHV HQKDQFH LQVWUXFWLRQDO GHVLJQ DW HY

7R FRQFOXGH WKH DFWLYLW\ SDUWLFLSDQWYV L
KRZ WKH\ FXUUHQWO\ + RU SODQ WR *+ LQWHJUDWH
ILQDO GLVFXVVLRQ KHOSV EULGJH ZRUNVKRS FRQF]|
HQVXULQJ WKDW SDUWLFLSDQWY OHDYH ZLWK DFW
GHVLJQ LQLWLDWLYHYV

7KH OLUR 6RUWLQJ ([HUFLVH HIIHFWLYHO\ LPPHU
WLRQV RI 8; DQG LQVWUXFWLRQDO GHVLJQ SURYLG
DSSURDFK WR LQFRUSRUDWLQJ XVHU FHQWHUHG W|
SURFHVVHV 6P\UQRYD 7U\EXOVND HW DO

Case Study Brief

7KH &DVH 6WXG\ %ULHI SUHVHQWHG LQ WKH ZRU
LOQYHQWHG VFHQDULR GHVLJQHG WR SURYLGH SDUW
FDWLRQ RI 8, DQG LQVWUXFWLRQDO GHVLJQ SULQFL!
SDUWLFLSDQWY JDLQ H[SHULHQFH QDYLJDWLQJ VW
VFRSH DQG HQVXULQJ D OHDUQHU FHQWHUHG DSSL

7KH FDVH VWXG\ UHYROYHYVY DURXQG D FOLHQW U
WLRQDO $PHULFDQ ILQWHFK VRIWZDUH FRPSDQ\ E
6LOLFRQ 6RIWZDUH VSHFLDOL]JHYVY LQ GHYHORSLQJ VI
DQDO\]LQJ PDFKLQH JHQHUDWHG GDWD YLD D ZHE \
FRPSDQ\YV (17(535,6( WHDP KDV GHYHORSHG D QHZ
LWV ODWHVW FDSDELOLWLHY +RZHYHU WKH\ UHTX
GHYHORSHG DQG SXEOLVKHG ZLWKLQ D VL[ ZHHN \
WLRQDO LQIRUPDWLRQ XSIURQW

SDUWLFLSDQWY DVVXPH WKH UROH RI QHZ MRLQ}
ZLWKLQ DQ HVWDEOLVKHG WHDP 7KHLU WDVN LV W
HGXFDWLRQDO PDWHULDOV WDLORUHG IRU D VSHFL
VHQWDWLYHY 7KHVH LQGLYLGXDOV QHHG WUDLQLC
FDSDELOLWLHVY WR HQKDQFH WKHLU SURGXFW NQR?Z

$V SDUW RI WKH FDVH VWXG\ SDUWLFLSDQWYV DU
RI DQDO\]LQJ DQG SUHSDULQJ IRU WKH LQLWLDO PH
UHVHDUFKLQJ WKH SURGXFW UHYLHZLQJ H[LVWLQJ
WKH DXGLHQFHTV OHDUQLQJ QHHGYVY 7KH\ DUH H[SH!
IRU HIITIHFWLYH VWDNHKROGHU HQJDJHPHQW

$ NH\ FRPSRQHQW RI WKLV SURFHVV LV SUHSDUL¢
FDOO DQG FUDIWLQJ D VWUDWHJI\ IRU WKH ILUVW 1|
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D IUDPHZRUN IRU SODQQLQJ WKLV GLVFXVVLRQ SU
HUDO FULWLFDO DVSHFWV :KDW SUHOLPLQDU\ ZRU
'KDW VKRXOG WKH PHHWLQJ JRDOV EH" :KDW NH\ T
VKRXOG WKH PHHWLQJ EH VWUXFWXUHG WR PD[LPL:
DOVR ZRUN RQ GUDIWLQJ D WLPHOLQH RXWOLQLQ.
FRQWHQW GHYHORSPHQW GHDGOLQHYV

7KH H[HUFLVH HQFRXUDJHV SDUWLFLSDQWYV WR LG
VWDNHKROGHU LOQWHUDFWLRQV DSSO\LQJ XVHU FH
PDWHULDO GHYHORSPHQW 7KH FDVH VWXG\ DOVR L
SDUWLFLSDQWY HVWLPDWH KRZ PXFK 8; LV HPEH
VWDNHKROGHUV SURYLGLQJ D TXDQWLILDEOH PHD\

%\ VLPXODWLQJ D UHDO ZRUOG LQVWUXFWLRQDO (
HQDEOHV SDUWLFLSDQWY WR SUDFWLFH SUREOHP VF
LQWHJUDWLRQ LQ D FRQWUROOHG HQYLURQPHQW 7
UHWLFDO FRQFHSWV EXW DOVR HTXLSV SDUWLFLSD
8: PHWKRGRORJLHY WR LQVWUXFWLRQDO GHVLJQ L«

Deep-dive Rapid Fire Questions
7KLY VHIPHQW RI WKH ZRUNVKRS VHUYHV-DV DQ
WLFLSDQWVYT XQGHUVWDQGLQJ RI NH\ FRQFHSWV UI
SURMHFW PDQDJHPHQW 7KLV DFWLYLW\ DFWV DV L
DWWHQGHHYV FDQ DFFXUDWHO\ FDWHJRUL]H GLIITHUHC
UROH ZLWKLQ WKH EURDGHU LQVWUXFWLRQDO GHYV
7R FRQGXFW WKLV DFWLYLW\ SDUWLFLSDQWYV DU
JHWHG TXHVWLRQV UHODWHG WR YDULRXV DVSHFWYV
SURPSW WKHP WR LGHQWLI\ ZKHWKHU D JLYHQ HOH
8, SURMHFW PDQDJHPHQW RU D FRPELQDW-LRQ RI
DWH UHVSRQVHVY WKH H[HUFLVH HQFRXUDJHV UHI
DSSOLFDWLRQ UHLQIRUFLQJ FRUH FRQFHSWYV LQ D
7KH TXHVWLRQV FRYHU D UDQJH RI WRSLFY UHIOF
RXW WKH ZRUNVKRS 3DUWLFLSDQWYV PLJKW EH DVN
KROGHU HQJDJHPHQW VWUDWHJLHY XVHU LQWHU
FXUULFXOXP SODQQLQJ RU SHUIRUPDQFH QHHGV D
SURYRNH WKRXJKW DQG FKDOOHQJH DVVXPSWLRQV
8; RYHUODSV ZLWK LQVWUXFWLRQDO GHVLJQ DQG Zz
LQ VWUXFWXULQJ HIITHFWLYH OHDUQLQJ H[SHULHQF
7KH IDFLOLWDWRU JXLGHV WKH GLVFXVVLRQ IROOF
WLRQV FRUUHFWLRQV DQG FRQWH[W WR FODULI\ D
HYHQ ZKHQ SDUWLFLSDQWYV DQVZHU LQFRUUHFWO\
HOHPHQW IDOOV XQGHU 8; UDWKHU WKDQ LQVWUXF
SURMHFW PDQDJHPHQW DUH LQWHJUDO WR VWDNHK
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%\ WKH HQG RI WKH 5DSLG )LUH 4XHVWLRQV VHVV
WKHLU NQRZOHGJH RI 8; DQG LQVWUXFWLRQDO GHYV
ZRUN IRU UHFRJQL]LQJ KRZ WKHVH GLVFLSOLQHV LQ\
7KLV H[HUFLVH IRVWHUYV HQJDJHPHQW DFWLYH SD
PDNLQJ LW D FUXFLDO SDUW RI WKH ZRUNVKRSTV N

Zoom-in on UX

7KH =RRP LQ RQ 8; VHVVLRQ LV D FULWLFDO FRPSI
WR KHOS SDUWLFLSDQWY DQDO\]H DQG TXDQWLI\ K
WLRQV ZLWK VWDNHKROGHUY DUH 7KLV VHIJPHQW .
LQFRUSRUDWLQJ D FDOFXODWLRQ WRRO H[HUFLVH
IRFXV ZLWKLQ VWDNHKROGHU HQJDJHPHQWYV WKURX

7KH VHVVLRQ EHJLQV ZLWK DQ H[SORUDWLRQ RI
GHVLJQ LOWHUDFWLRQVY ZKHUH SDUWLFLSDQWV |
WR D OHDUQHU IRFXVHG DSSURDFK 7KH\ H[DPLQH
XVHU LQWHUYLHZVY H[SHULHQFH PDSSLQJ DQG X\
ZKHUH DQG KRZ WKHVH IDFWRUV HPHUJH LQ WKHLU
ZLWK VWDNHKROGHUYV

$W WKH FRUH RI WKLY VHVVLRQ LV WKH FDOFXODV
ZRUN FROODERUDWLYHO\ LQ JURXSV (DFK JURXS L
SHUFHQWDJHYVY WR GLIIHUHQW 8; IDFWRUV EDVHG
ZRUNVKRS SURYLGHG DVVXPSWLRQV %\ GRLQJ VR
PXFK 8; LV DOUHDG\ HPEHGGHG LQWR WKHLU VWDN&
DSSURDFK HQDEOHV WKHP WR TXDQWLI\ WKH H[WH(
HQG XVHU OHDUQLQJ QHHGV

TKURXJKRXW WKH DFWLYLW\ SDUWLFLSDQWY HQJ
WLRQV ELDVHV DQG RUJDQL]DWLRQDO SURFHVVH'
HQFRXUDJHVY UHIOHFWLRQ RQ KRZ WR HQKDQFH 8; |
PHHWLQJV HQVXULQJ LQVWUXFWLRQDO GHVLJQ GHF
WKDQ ULJLG EXVLQHVV FRQVWUDLQWY DORQH

7R FRQFOXGH WKH VHVVLRQ WKH JURXSV FRPSDL
LQJ GLIIHUHQFHV LQ SHUFHSWLRQV DQG LQWHUSU
TXHVWLRQV DOORZ SDUWLFLSDQWY WR YRLFH FRQ
LPSURYLQJ XVHU FHQWHUHG HQJDJHPHQW LQ WKHL

%\ WKH HQG RI WKH =RRP LQ RQ 8; VHVVLRQ SDUMW
WKH LPSRUWDQFH RI 8; LQ WKHLU VWDNHKROGHU LC
VWUDWHILHYV IRU HPEHGGLQJ D VWURQJHU OHDUQF
7KLY VHVVLRQ UHLQIRUFHVY WKH LGHD WKDW 8; LV Q
GHVLJQHG LQWR HYHU\ DVSHFW RI VWDNHKROGHU +
PHQW

7KH IROORZLQJ WDEOH SUHVHQWY D FXUDWHG VH
VDPSOH DQVZHUV WKDW LOOXVWUDWH YDU\LQJ GHJ

-5(/ ljlo kk I jp S kI kr



'"HFRGLQJ 8VHU ([SHULHQFH LQ ,QVWUXFWLRQDO '"HVLJQ IRU ( C

7TDEOH |
/[LVW RI VHOHFWHG TXHVWLRQV ZLWK VDPSOH DQVZHUYV L
WLRQV UHIHU WR WKH OHDUQHU

Interview Question

Low Moderate +LJK

a
2
3

4

9

u

What is the problem/challenge you are trying to address?
What is the business reason for this request?

What changes will we see in the organization when we
implement this solution (What does success look like)?

How can we measure the impact of the solution (with exist-
ing means)?

What are the risks/challenges we need to consider?

Why six weeks from now is your desired timeline? Any
important event or milestone?

What does the Target audience look like?

How many people in the target audience? Different roles?
New starters? Existing? Access to digital? Mandatory?
Language requirements? When will they take this training?
Where would they look for information/support?

What should the target audience know, do, and feel after
they have completed the curriculum?

What does the end-user of the Enterprise product look like?

0 0 Which sales reps (3-5) can | talk to that will be exposed to

u

this education material?

Which technical requirements and limitations do we need to
take into account?

X

X

Weight

A 0.3 0.6

Number of indications A 6 5
Calculated value of the reference to the learner A 3
How learner-centered is the interview? 40%

6RXUFH 2ZQ ZRUN

VSHQW RQ OHDUQHU

$V VKRZQ 7DEOH IRFXVHG RQ DQDO\]LQJ WKH OH
XVHG GHVLJQ TXHVWLRQV 7KH ZRUNVKRS DOVR LQFC
DW DVVHVVLQJ KRZ PXFK DWWHQWLRQ LV DFWXDOO\
WLRQV GXULQJ WKH DQDO\VLVY SKDVH 7DEOH SUH\
DFURVV GLIIHUHQW FDWHJRULHV RI GHVLJQ TXHVW

IRFXVHG DVSHFWYV

7KLY GDWD GULYHQ SHUVSHFWLYH SURYLGHG SDU\
FXUUHQW GHVLJQ SULRULWLHY DQG VHUYHG DV D
WRZDUG PRUH XVHU FHQWHUHG SUDFWLFHYV
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7TDEOH m
6XPPDU\ RI WLPH VSHQW LQ WKH PHHWLQJ ZLWK IRFXV F
First meeting elements Time >PLQE LQY ROY HBXtighwV
Research 240 0.5 A
Onboarding Call A 0 -
Meeting Goals 5 0 -
Discovery questions 70 0.40
Meeting Structure 5 0 A
How We Will Work Together A 0 A
Sum of time 345 A
How learner-centered is the first meeting? 43%

6RXUFH 2ZQ ZRUN

SHIOHFWLRQ RQ 3DUWLFLSDQWVT ,¢

7KH GDWD JDWKHUHG GXULQJ WKH ZRUNVKRS UHY
KLIKOLJKW ERWK WKH FKDOOHQJHV DQG RSSRUWXC
,QVWUXFWLRQDO 'HVLJQ ,W ZDV QRWLFHDEOH WKD
DQDO\VLV VWHSV ZDV IOXLG GHSHQGLQJ RQ WKH S
VFDOH RI WKH RUJDQL]DWLRQ IDFLOLWDWLQJ LW

6RPH SDUWLFLSDQWY DFNQRZOHGJHG D JDS EHWZ
LGHDO Rl XVHU FHQWHUHG GHVLJQ FLWLQJ LQVWL'
OLPLWHG 8; WUDLQLQJ DV EDUULHUV +RZHYHU Wk
HQFRXUDJHG RSHQ GLDORJXH DQG SHHU OHDUQLQJ
YDOLGDWLQJ DQG H\H RSHQLQJ 6HYHUDO DWWHQ:
WKHP LGHQWLI\ VSHFLILF DUHDV IRU LPSURYHPHQ
ODUO\ LQ KRZ WKH\ JDWKHU DQG LQWHUSUHW OHDL
FRXUVH GHYHORSPHQW

7KHVH LQVLJKWY XQGHUVFRUH WKH YDOXH RI U
SURIHVVLRQDO GHYHORSPHQW DQG VXJJHVW WKDW
PHDQLQJIXO VKLIWV LQ PLQGVHW DQG SUDFWLFH
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ILPLWDWLRQV DQG )XWXUH 5HVHDL

'KLOH WKLV VWXG\ SURYLGHY YDOXDEOH LQVLJKYV
SOHV ZLWKLQ LQVWUXFWLRQDO GHVLJQ LWV ILQGL
PD\ QRW EH XQLYHUVDO WR DOO H OHDUQLQJ FRQW
DSSOLFDWLRQ RI WKHVH VWUDWHJLHY DFURVV GLY
WKH ORQJ WHUP LPSDFW RI 8; IRFXVHG LQWHUYHQW

Conclusions

7KLV VWXG\ KLIJKOLJKWY WKH FULWLFDO UROH RI
WLRQDO 'HVLJQ SUDFWLFHV ZLWKLQ H OHDUQLQJ
ZRUNVKRS SDUWLFLSDQWY JDLQHG SUDFWLFDO L
GXULQJ WKH DQDO\VLY SKDVH RI WKH $'',( PRGHO 7
IRU LQWHQWLRQDO OHDUQHU FHQWHUHG V-WUDWH
WHUDFWLRQV %\ TXDQWLI\LQJ 8; LQYROYHPHQW D
LQVWUXFWLRQDO GHVLJQHUV FDQ EHWWHU DOLJC
LPSURYLQJ OHDUQLQJ RXWFRPHV )XWXUH UHVHDUF
8: LQOWHJUDWLRQ DQG GHYHORS VWDQGDUGL]HG WR
LQ LQVWUXFWLRQDO GHVLJQ
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2GNU\ZDQLH GR ZLDGF]H X*\WNRZQLND Z SURMHNWR.
GOD SURMHNWX H OHDUQLQJRZHJR

6WUHV]F]HQLH

. G\QDPLF]QLH UR]ZLMDM F\P VL URGRZLVNX HGXNDF\MQ\P |
Z XSRZV]HFKQLDQLX ZLHG]\ L XPLHM WQR FL 6XNFHV UR]ZL ]
]JDOH*\ RG LFK GRSDVRZDQLD GR SRWUJHE L RF]JHNLZD X*\WNR
X*\WNRZQLND 8VHU ([SHULHQFH 8; VWDMH VL ]DWHP LVWRW
GXNWyZ H OHDUQLQJRZ\FK $UW\NX4 DQDOL]XMH UHODFM SRPI
' Z NRQWHN FLH SURMHNWyZ H OHDUQLQJRZ\FK 1D SRGVWDZ
L ZDUV]WDWyZ ] XG]LD4HP HNVSHUWyZ |DSURSRQRZDQR QDU] G
8; Z SURFHVLH SURMHNWRZDQLD &HOHP DUW\NX4X MHVW RSUDF
G\GDNW\F]Q\FK Z SURZDG]HQLX UR]JPyZ ]JH LQWHUHVDULXV]DPL
RFHQD Z MDNLP VWRSQLX G]LD4DQLD WH V VNRQFHQWURZDQH

64RZD NOXF]RZH GR ZLDGF]JHQLH X*\WNRZQLND 8VHU ([SHU
SURMHNW H OHDUQLQJRZ\ PRGHO $'',( SURMHNWRZDQLH JRUL
] LOWHUHVDULXV]DPL
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'"HVFXEULHQGR OD H[SHULHQFLD GHO XVXDULR HQ F
SDUD HO SUR\HFWR GH H OHDUQLQJ

5HVXPHQ

(Q XQ HQWRUQR HGXFDWLYR HQ FRQVWDQWH GHVDUUROOR
GLIXVLYQ GHO FRQRFLPLHQWR \ ODV KDELOLGDGHV (O p[LWR G
PHGLGD GH VX DGHFXDFLYyQ D ODV QHFHVLGDGHV \ H[SHFWDWLY
GHO XVXDULR 8VHU ([SHULHQFH = 8; VH FRQYLHUWH SRU OR
GH FUHDFLYQ GH SURGXFWRYV GH H OHDUQLQJ (O DUWtFXOR DC
WLRQDO 'HVLJQ ," HQ HO FRQWH[WR GH ORV SUR\HFWRV GH H
HVWXGLRV GH FDVR \ WDOOHUHVY FRQ OD SDUWLFLSDFLYQ GH F
OD LGHQWLILFDFLYQ GH HOHPHQWRYV GH 8; HQ HO SURFHVR GH
XQ PRGHOR TXH UHVSDOGH D ORV GLVHXDGRUHV LQVWUXFFLR(
ORV LQWHUHVDGRYV GXUDQWH OD HWDSD GH SUHSDUDFLYQ GHC
DFFLRQHV HVWiQ FHQWUDGDYV HQ HO XVXDULR ILQDO

3DODEUDYV FODYH ([SHULHQFLD GHO XVXDULR 8VHU ([SHULI
\HFWR GH H OHDUQLQJ PRGHOR $'',( GLVHXR FHQWUDGR HQ HO

Dzfbez R\_" :ggZ ;ZdZez

Hidjulb_ hiulZ ihevah\zZl_ey \ f_Ih*"bq_kdhf "baZcg_
Ney ijh_dlzZz we_dljhggh]lh h[mqg_gby

:gghl Zpby

< klj_fbl_evgh jZa\b\Zxs_fky h[jZah\Zl_evghf eZg”rZnl_ we_dljhggt
\Z guf bgkljmf_glhf i_j ~Zgb agZgbc b gZ\udh\ H”AgZdh mki_o j_r_gbc
\h fghlhf azZ\bkbl hl Thlh gzZkdhevdh hgb khhI\_IkI\mxI ihlj_[ghklyf b
\Zl_ey |Ijh_dlbjh\zgb_ ihevah\zZl_evkdh]lh hiulz 8; klZgh\blky \Z gh
kharZgby ijh*mdlh\ we_dljhggh]lh h[mg_gby >ey \g_”"j_gby 8; kljZl_]bb
ohjhr__ ihgbfZzgb_ b wnn_dlb\gZy dhffmgbdZpby f_""m ~bazZcg_jhf r
,QVWUXFWLRQDO 'HVLJQHU ,' azZbgl_j_kh\Zggufb klhjhgZfb b wc
< "Zgghc klzZlv_ jzkkfzljb\zZxlky wlb \azbfhhlghr_gby \ dhgl-_dkl_ k\ya
guf "bazZzcghf ,* \ jZfdZo bgbpbzZlb\ ih we_dljhgghfm h[mqg_gbx Jz
b ijzdlbdb kihkh[klI\mxsb_ wnn_dlb\ghfm 8; \ mqg_[ghf "baZcg_ fu i
]bb ih\urZxsb_ \hle_q_gghklv mgZsboky bo m~h\e_I\hj_gghklv b hJs
j_amevlZlu GZ hkgh\_ ]Jem[hdh]h ZgZebaZ I_dmsbo |I_g~_gpbc d_ck
ij_"eh _g bgkljmf_gl ihalheyxsbc jZkrbnjh\u\Zlv we_f_glu 8; \ ijhp
ijh_dlZ we_dljhggh]lh h[mg_gby P_ev klZlvb + ih”A]lhlh\blv “hjh gmx
|_e_c "~bazZcg_jh\ b jZajz[hlgbdh\ Kklj_fysboky kha”z\Zlv wnn_dlb\gu
gZ ihevah\Zl_ey H OHDUQLQJ j_r_gby LZd" _ klZlvy gZijZ\e_gZ g.
bgkljmf_glZ ~ey hp_gdb ih"oh”Z mqgq_[guo "baZcg_jh\ d h[km ~_gbx
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klhjhgZfb gZ wlZi_ aZimkdZ ijh_dlZ H OHDUQLQJ Djhf_ lhlh ij_"eZ]
kl i_gb hjb_glZpbb ihAlhlh\db ijh_dIZ gZ 8; "baZcg

Dexg_\u_ keh\Z Ilhevah\Zl_evkdbc hiul 8; Mg_[guc “baZcg ,'
guc gZ ihevah\Zl_ey “baZcg 8&' Hjb_glbjh\Zgguc gZ mqZs_]hky ~
H OHDUQLQJ fh”_ev $'',( \hle_q_gb_ azZbgl_j_kh\Zgguo klhjhg f_I
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$ 6FUDWFK %DVHG 6LPXODWLRQ RI
DV D &RQVWUXFWLRQLVW ( /HDUC

$SEVWUDFW

7KLV DUWLFOH SUHVHQWY D TXDOLWDWLYH FDV
SURMHFW FUHDWHG E\ D SULPDU\ VFKRRO VWXGHQ
7KH VWXG\ H[SORUHV KRZ GHVLJQLQJ D VLPSOH DJ
JUDPPLQJ HQYLURQPHQW FDQ VXSSRUW WKH GHYHO
FRPSHWHQFHV 7KH DQDO\VLV GUDZV RQ WKUHH VF
FRPSHWLWLRQ GRFXPHQWDWLRQ DQG D UHWURVS
WKH SURMHFWYIV DXWKRU 7KH ILQGLQJV LQGLFDWH
WKH VWXGHQW GHYHORS NH\ FRPSXWDWLRQDO SUDF
UHILQHPHQW DQG SUREOHP VROYLQJ + DQG HQDEO
ZLWKLQ D VLPSOLILHG PRGHO 7KH SURMHFW GHPRQ
HQYLURQPHQWY FDQ IDFLOLWDWH FRQVWUXFWLRQL\
LQJ DQG WHVWLQJ H[HFXWDEOH DUWHIDFWV 7KH L
EDVHG SURMHFWY FDQ HQULFK UHPRWH DQG K\EULC
IRU DFWLYH H[SHULPHQWDWLRQ DQG UHIOHFWLYH I
LWV VLQJOH FDVH GHVLJQ ZKLFK QDUURZV WKH VF
SDUDWLYH DQG ORQJLWXGLQDO UHVHDUFK LV QHHG
VWXGHQW FUHDWHG VLPXODWLRQV

. H\Z R BURWWUXFWLRQLVP 6FUDWFK UHPRWH OHDUQL
FRPSHWHQFHV FLYLF FRPSHWHQFHV
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Introduction

7KH SHULRG Rl UHPRWH HGXFDWLRQ LQ - % UL
WLRQ RI GLILWDO WHFKQRORJLHV LQWR HYHU\GD\ VF
IRU SURMHFWYVY EXLOW DURXQG SURJUDPPLQJ DQ
H[DPSOH RI VXFK LQLWLDWLYHV ZDV D QDWLRQZLG
8QLYHUVLW\ Rl 7THFKQRORJ\ LQ ZKLFK VWXGHQWV S
LQ 6FUDWFK WKDW DGGUHVVHG FRQWHPSRUDU\ VRF
ELQHG HOHPHQWYV RI FRPSXWDWLRQDO WKLQNLQJ
RIITHULQJ D SDUWLFXODUO\ FOHDU LOOXVWUDWLRQ

'LWKLQ WKLV FRQWH[W WKH SURMHFW H[DPLQHG L
WLRQ LOOXVWUDWLQJ WKH VSUHDG RI D YLUXV LQ T
FR DXWKRU WKHQ D IRXUWHHQ \HDU ROG VWXGHQW
FKRVH WR GHYHORS WKH SURMHFW LQ WKH IRUP R
EDVHG PRGHOLQJ LQWHUDFWLYLW\ DQG UDQGRPQ
YDULRXV VFHQDULRY DQG REVHUYH KRZ FKDQJHV L
WLRQ G\QDPLFV

7KH SXUSRVH RI WKLV DUWLFOH LV WR DQDO\]H
WHFKQRORJLFDO SHUVSHFWLYHV ZLWK SDUWLFXOD
LQ D YLVXDO SURJUDPPLQJ HQYLURQPHQW FDQ IRV
FRPSHWHQFHV DQG DQ LQTXLU\ RULHQWHG DSSURI
FRQWULEXWHV WR WKH EURDGHU GLVFXVVLRQ RQ \
H OHDUQLQJ DQG RQ KRZ VLPSOH SURJUDPPLQJ HQY
WLRQ RI FRPSOH[ VRFLDO SKHQRPHQD

7KH SUHVHQWHG FDVH RIIHUV QRW RQO\ D YLHZ RI
ORRN DW KRZ D VWXGHQW FRQVWUXFWV D VLPXOD
WKH ZD\ DQG ZKLFK IHDWXUHV Rl WKH YLVXDO SUR
FRPSXWDWLRQDO DQG SURMHFW EDVHG SUDFWLFH\
PHQWY WKDW GLVWLQJXLVK LW IURP 6FUDWFK EDVH
LQ WKH OLWHUDWXUH LW GRFXPHQWY WKH HQW
WKH LQLWLDO FRQFHSW WKURXJK LWHUDWLYH UHIL
XVHUV LW UHSUHVHQWY DQ LQGHSHQGHQWO\ GH
RI D VRFLDO SKHQRPHQRQ ZKHUHDV PRVW HGXFDW
PDWLRQV VLPSOH JDPHV RU LQWURGXFWRU\ SURJ
WKUHH FRPSOHPHQWDU\ GDWD VRXUFHV + WKH SUR
PHQWDWLRQ DQG D UHWURVSHFWLYH LQWHUYLHZ #
GLUHFWO\ ZLWK WKH VWXGHQW YV QDUUDWLYH DQG V
LV UDUHO\ GLVFXVVHG LQ VWXGLHV RI VWXGHQW FL
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$ 6FUDWFK %DVHG 6LPXODWLRQ RI 9LUXV 6SUHDG DV D &RQV WL

TKHRUHWLFDO %DFNJURXQG

7KH &29," SDQGHPLF DFFHOHUDWHG WKH DGR
LQ HGXFDWLRQ GUDZLQJ UHQHZHG DWWHQWLRQ W
GHQW DFWLYLW\ LQGHSHQGHQW H[SHULPHQWDWLF
,Q WKLV FRQWH[W WKUHH LQWHUUHODWHG SHUVS|
FRQVWUXFWLRQLVP FRPSXWDWLRQDO WKLQNLQJ
SURMHFW EDVHG DFWLYLWLHYV

Constructionism and Learning Through Making

&RQVWUXFWLRQLVP 3DSHUW SRVLWYV WE
PRVW HIIHFWLYHO\ ZKHQ WKH\ FUHDWH WDQJLEOH
WLRQV + WKDW H[WHUQDOL]JH DQG UHILQH WKHLU X
RI PDNLQJ EHFRPHV D FRJQLWLYH SURFHVV LQ LW\
WHVWLQJ DQG UHIOHFWLRQ :LWKLQ WKH VHWWLQ
SURYLGHV D IUDPHZRUN WKDW VXSSRUWY DXWRQRP
EOLQJ OHDUQHUV WR H[SORUH DQG FUHDWH DUWHIDI
/[HYLQ HW DO +RGJHV HW DO %RINXUW

Computational Thinking as a Design-Supporting Competence
&RPSXWDWLRQDO WKLQNLQJ :LQJ HQFRPSD\
SUREOHPV LGHQWLI\ SDWWHUQV GHVLJQ DOJRULWK
WKH IUDPHZRUN SURSRVHG E\ %UHQQDQ DQG 5HVQL
SRQHQWY SURJUDPPLQJ SUDFWLFHV H J LWHUDMW
VXFK DV YDULDEOHVY ORRSV DQG FRQGLWLRQDOV
SHUVLVWHQFH DQG FXULRVLW\ '"HVLIJQLQJ VLPXOL
WKHVH HOHPHQWY DV LW UHTXLUHVY OHDUQHUV WR
LWHUDWLYH UHILQHPHQW DQG LQGHSHQGHQW SUR

Simulations and Project-Based Learning as Tools for Inquiry

8VLQJ VLPXODWLRQV DV HGXFDWLRQDO WRROV D
E\ PDQLSXODWLQJ SDUDPHWHUY DQG REVHUYLQJ UH\
OHDUQLQJ PRGHO GH -RQJ YDQ -RROLQJHQ
WHVW WKHP LQ D VLPXODWHG HQYLURQPHQW DQG
ILHG DJHQW EDVHG VLPXODWLRQV DOORZ OHDUQHL
REVHUYH HPHUJHQW EHKDYLRUV :KHQ FRPELQHG
GHVLIJQLQJ D VLPXODWLRQ EHFRPHV D IRUP RI OHD
EDVHG H[SORUDWLRQ
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Visual Technologies and Learning in Digital Environments

9LVXDO SURJUDPPLQJ HQYLURQPHQWYV VXFK DV 6
IRU SURJUDPPLQJ DQG PRGHOLQJ HQDEOLQJ VWXG
HIHFXWDEOH FRGH ,Q HGXFDWLRQDO SUDFWLFH W
FUHDWLYLW\ LWHUDWLYH ZRUN DQG WKH VKDULQJ
Rl UHPRWH OHDUQLQJ WKHVH HQYLURQPHQWYV JDL
VWXGHQWY WR XQGHUWDNH SURMHFWYV WKDW LQW
ZKLOH PDLQWDLQLQJ WKH SUDFWLFDO GLPHQVLRQ

,Q WKH FDVH GLVFXVVHG KHUH 6FUDWFK -VHUYHG
RSLQJ VXFK VNLOOV WKH VWXGHQW GHVLJQHG WF
7KH 'LJ&RPS(GX IUDPHZRUN 3XQLH XQGHUVFRU
FULWLFDO XVHV RI WHFKQRORJ\ LQ WHDFKLQJ HPSEK
WKH HOHPHQWY FOHDUO\ YLVLEOH LQ WKLV SURMHI

Integrating the Three Perspectives
7KLY DUWLFOH DGRSWY DQ LOQOWHUSUHWDWLYH 11U
DUHDVY GHVFULEHG DERYH
I FRQVWUXFWLRQLVP XQGHUVWRRG DV WKH SKLORYV
PDNLQJ’
I FRPSXWDWLRQDO WKLQNLQJ YLHZHG DV WKH VHW
LQJ WKH PRGHO
$f VLPXODWLRQ EDVHG OHDUQLQJ XQGHUVWRRG I
HSLGHPLRORJLFDO SKHQRPHQD
7KLV LQWHIJUDWHG SHUVSHFWLYH PDNHV LW SRV
D WHFKQLFDO DUWHIDFW DQG DV DQ HGXFDWLRQDC
SHWHQFHY DQG LQTXLU\ EDVHG SUDFWLFHV

&DVH 6WXG\ &RQWH[W

,Q WKH VEKRRO \HDU ZKHQ WKH HGXFDW
HQWLUHO\ LQ D UHPRWH PRGH VWXGHQWY ZRUNHG
SHHUV ZKLFK UHTXLUHG JUHDWHU LQGHSHQGHQFH
WDVNV 5HVHDUFK VKRZV WKDW WKH SDQGHPLF DF'
WUDQVIRUPDWLRQ RI VFKRROV DQG VWLPXOPWHG LG
LQJ OHDUQHU DFWLYLW\ FUHDWLYLW\ DQG WKH FR
DO %R]NXUW 6KDUPD ,Q PDQ\ FRXQWUL
WHFEKQRORJ\ VXSSRUWHG LQLWLDWLYHV ZHUH DPRQ
IOXHQFHG VWXGHQWVY PRWLYDWLRQ DQG HQJDJHPI
BFKRROQHW .RQLQ SO
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$ 6FUDWFK %DVHG 6LPXODWLRQ RI 9LUXV 6SUHDG DV D &RQV WL

$JDLQVW WKLV EDFNGURS WKH QDWLRQZLGH ,QIR
/RG] 8QLYHUVLW\ Rl 7THFKQRORJ\ FUHDWHG DQ RSSRU
SHQGHQW GLJLWDO SURMHFWVY 7KH FRPSHWLWLRQ V
DSSOLFDWLRQ UHODWHG WR SDQGHPLF VSHFLILF SK
SULQFLSOHV WKDW SURPRWH OHDUQLQJ WKURXJK
$FNHUPDQQ 7KH HYDOXDWLRQ FULWHULD ZK
FRKHUHQFH DQG HGXFDWLRQDO YDOXH UHIOHEWHC
UHIOHFWLYH DFWLYLW\ DQG FRPSXWDWLRQDO WKL

5HVQLFN JHYLQ HW DO

7KH DLP Rl WKH VWXGHQWY{V SURMHEW ZDV WR HQ
EHWZHHQ KXPDQ EHKDYLRU DQG WKH G\QDPLFV RI \
VWRUH 7KLV ZDV DFKLHYHG E\ GHVLJQLQJ DQ LQWH
WR PRGLI\ VRFLDO FRQGLWLRQV ZLWKLQ WKH VWRL
FKDQJHV LQIOXHQFHG WKH VSUHDG RI WKH YLUXYV
ZDV D IRXUWHHQ \HDU ROG VWXGHQW DWWHQGLQJ
ZRUN KDG WR EH SODQQHG DQG FDUULHG RXW LQG!
UHVHDUFK HPSKDVL]LQJ WKH LQFUHDVHG LPSRUWD
OHDUQLQJ 'XPRQW HW DO 'aXJRV] ‘RUNL
FRPELQH SURJUDPPLQJ NQRZOHGJH ZLWK LQWXLWL
REVHUYHG GXULQJ WKH SDQGHPLF 7KH SURFHVV F
LQWR DQ HGXFDWLRQDO PRGHO DOLJQV ZLWK FRQ
WHIDEFWV DV H[WHUQDOL]DWLRQV Rl OHDUQHUVY X
5HVQLFN

7KH SURMHFW UHFHLYHG VHFRQG SODFH LQ WKH F
QLFDO TXDOLW\ DQG FRQFHSWXDO VWUHQJWK 7KH
6FUDWFK SODWIRUP DOORZLQJ RWKHU XVHUV WR HJ
RXWFRPHV RI GLIIHUHQW VFHQDULRYV + D SUDFWLFF
RI OHDUQLQJ E\ VKDULQJ DUWHIDFWYV 5HVQLFN
HPSKDVL]HV H[SHULPHQWDWLRQ DQG K\SRWKHVLV W
-RQJ YDQ -RROLQJHOQ )XNXGD HW DO

5S5HVHDUFK OHWKRGRORJ\

7KLV VWXG\ ZDV FRQGXFWHG ZLWKLQ D TXDOLWI
GHVLJQ ZKLFK PDNHV LW SRVVLEOH WR H[DPLQH D
ZLWKLQ LWV QDWXUDO FRQWH[W &URZH HW DO

OHFWHG ZLWK HPEHGGHG XQLWV RI DQDO\VLV FRF
FRPSHWLWLRQ GRFXPHQWDWLRQ DQG WKH UHWUR)
ERXQGDULHV EHWZHHQ WKH SKHQRPHQRQ XQGHU V
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FRQWH[W WKH SDQGHPLF DQG UHPRWH OHDUQLQJ
ZDV SDUWLFXODUO\ DSSURSULDWH <LQ

Data Sources and Their Role in the Analysis

7KUHH FDWHJRULHV RI GDWD ZHUH XVHG LQ WKH
7KHLU WULDQJXODWHG XVH DOORZHG IRU WKH FRP
VRXUFHVY DQG VWUHQIJWKHQHG WKH FUHGLELOLW\ R

7TDEOH |
'‘DWD VRXUFHV DQG WKHLU UROH LQ WKH DQDO\VLYV
Type of data Description Role in the analysis

Artefact — Program code, system Reconstruction of the model design pro-
Scratch project  logic, sprite structure, simu- cess; identification of design decisions

lation mechanics and elements of computational thinking
Competition InfoSukces regulations, Situating the project within its institu-
documents evaluation criteria, submis- tional context; analysing constraints and

sion requirements expectations shaping design choices

Retrospective A 30-minute recorded and  Eliciting information about motivations,
semi-structured transcribed interview with  strategies, project iterations, and reflec-
interview the project author tions on the learning process

6RXUFH 2ZQ ZRUN

Artefact Analysis

7KH DUWHIDFW DQDO\VLV IRFXVHG RQ WKH VWUXF
VKLSV EHWZHHQ PRGXOHV DQG WKH LPSOHPHQWDW
DQG UDQGRPQHVV 3DUWLFXODU DWWHQWLRQ ZD\
FRPSXWDWLRQDO WKLQNLQJ SUDFWLFHV VXFK DV G
ORRSV DQG FRQGLWLRQDOV %UHQQDQ B5HVQLFN
WKH SURJUDP DUH SUHVHQWHG LQ $SSHQGL[ %

Document Analysis

7KH FRPSHWLWLRQ GRFXPHQWDWLRQ ZDV H[DPLQ
SURMHFW UHTXLUHPHQWY DQG HYDOXDWLRQ FUL\
XQGHUVWDQG WKH LQVWLWXWLRQDO H[SHFWDWLRQ
DQG IRUP RI WKH GHYHORSHG VLPXODWLRQ

Retrospective Interview

7KH LQWHUYLHZ ZLWK WKH SURMHFW DXWKRU |
HQDEOLQJ IOH[LEOH H[SORUDWLRQ RI WKHPHV UHOL
PHQW DQG WKH SURJUHVVLRQ RI SURJUDPPLQJ LWI
ZDV FRQGXFWHG XVLQJ WKHPDWLF FRGLQJ -ZKLFK
WLRQV DQG SURMHFW FRQWH[W WKH ZRUNIORZ DQ((
ZLWK GLIILFXOWLHY DQ H[DPLQDWLRQ RI GHVLJQ F
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$ 6FUDWFK %DVHG 6LPXODWLRQ RI 9LUXV 6SUHDG DV D &RQV WL

VLIQLILFDQFH RI WKH SURMHFW 7KH IXOO OLVW RI
SHQGLJ[ $

Process Tracing

(OHPHQWV RI SURFHVVY WUDFLQJ ZHUH DOVR HPS
RI GHVLJQ GHFLVLRQV = IURP WKH LQLWLDO FRQFHS
WR WKH ILQDO YHUVLRQ RI WKH VLPXODWLRQ &RO
VLEOH WR FDSWXUH WKH PHFKDQLVPV XQGHUO\LQJ
XQGHUVWDQG KRZ WKH\ FRQWULEXWHG WR WKH VW

SHVXOWY DQG 'LVFXVVLRQ

$QDO\WVLV RI WKH $UWHIDFW DQG 'HVLJQ

$Q DQDO\VLV Rl WKH 6FUDWFK DSSOLFDWLRQ VKR
ODWLRQ LQ ZKLFK DJHQWV VWRUH FXVWRPHUV P
DQRWKHU DQG JHQHUDWH HYHQWV WKDW OHDG WR
RI WKH PRGHO UHYHDOV WKH XVH RI NH\ FRPSXWDW|
WKH SURFHVV LQWR PRGXOHV PRYHPHQW LQIHFW
DQG FRQGLWLRQDOV RSHUDWLQJ ZLWK YDULDEOHYV
5HVQLFEN LQJ
7KH SURMHFEW 2&RURQDYLUXV LQ WKH 6WRUH" )L.
7KH VWUXFWXUH RI WKH SURJUDP LV EXLOW DURXQ
WKH ORJLF Rl WKH VLPXODWLRQ FXVWRPHU- DJHQW
FOHV LQWHUDFWLRQV DQG LQIHFWLRQ FRQGLWLRQ
WLRQ 7KH NH\ WHFKQLFDO FRPSRQHQWYV RI WKH SL
7KH VLPSOLILHG DJHQW EDVHG VLPXODWLRQ FUH
WHULVWLF IHDWXUHV Rl HPHUJHQW PRGHOV LQ ZK
RI LQIHFWLRQV DULVH IURP WKH FROOHFWLYH EHK
DFFRUGLQJ WR VLPSOH UXOHV 5DLOVEDEN *ULPF
7KH FKRLFH RI VXFK D VWUXFWXUH VXJJHVWV DQ L
RI FRPSOH[ VRFLDO V\VWHPV RQ WKH SDUW RI WKH
7KH SURJUDP FRGH HPERGLHV FRPSXWDWLRQDO \
+ WKH GHFRPSRVLWLRQ Rl WKH HSLGHPLRORJLFDO ¢
DQG LQWHUDFWLRQV
$+ WKH XVH Rl ORRSV YDULDEOHV FRQGLWLRQDOV
LQJ SURFHVVHV
+ LWHUDWLYH WHVWLQJ DQG UHILQHPHQW RI WKH |
WLFHV
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JLIXUH View of the simulation environment.
6RXUFH 2ZQ ZRUN

JURP D FRQVWUXFWLRQLVW SHUVSHFWLYH FUHDW
OHDUQLQJ WKURXJK DFWLRQ WKH DXWKRU H[SORUI
VRFLDO FRQFHSWV E\ WUDQVIRUPLQJ WKHP LQWR D
EHFDPH D ORFXV RI UHIOHFWLRQ RQ UHDOLW\ ZKLC
HITHFW D UHVHDUFK GHFLVLRQ

JURP WKH VWDQGSRLQW RI HGXFDWLRQDO VLPXOI
SULQFLSOHV RI LQTXLU\ EDVHG OHDUQLQJ GH -RQJ
PDQLSXODWH SDUDPHWHUV REVHUYH WKH RXWFRPI
VWUHQJWK RI WKH SURMHFW LV WKDW LW ZDV FRQI
HOLFLWY VSHFLILF XVHU EHKDYLRXUVY DQG VWLPXO
PHQW 7KH XVHU LQGHSHQGHQWO\ REVHUYHV FDXVD
GHFLVLRQV HJ QXPEHU RI SHRSOH LQ WKH VWRUH
HG FXVWRPHUV ZLWK WKH UHVXOWLQJ HSLGHPLROR
WR WKH FRPSHWLWLRQ WDVN DOLJQV ZLWK LQTXLI
K\SRWKHVLV WHVWLQJ OHDGV WR FRQFOXVLRQV JU
7KH PRGHO LWVHOI IXQFWLRQV DV D FRQVWUXFWLR
HQFRGHG KHU VRFLDO DQG KHDOWK UHODWHG LQW.:
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$ 6FUDWFK %DVHG 6LPXODWLRQ RI 9LUXV 6SUHDG DV D &RQV WL

7KH DUWHIDFW DQDO\VLV WKXV FRQILUPV WKDW
PXOWL DJHQW PRGHOOLQJ LQ DQ HGXFDWLRQDOO\ IU
ZLWK WKH LGHDV RI GLIJLWDO FRQVWUXFWLRQLVP

'REXPHQW $QDO\VLV

7KH DQDO\VLV Rl WKH ,QIR6XNFHV FRPSHWLWLRQ
YHUVLW\ Rl 7THFKQRORJ\ DQG WKH 5HJLRQDO %RDUC
SURMHFW ZLWKLQ D EURDGHU LQVWLWXWLRQDO DC
QDWLRQDO LQ VFRSH DQG WDUJHWHG VWXGHQWYV L
LQFOXGHG GHYHORSLQJ VWXGHQWVYT LQWHUHVW L
WKLQNLQJ DQG HQFRXUDJLQJ FUHDWLYH XVH RI LQI
DQDO\VLV KLIJKOLJKWHG VHYHUDO NH\ DVSHEWYV
$LPV DQG UDWLRQDOH RI WKH FRPSHWLWLRQ
FDWLRQDO FRQVWUXFWLRQLVP LQ WKDW LW SUF
DUWHIDFWV UDWKHU WKDQ WKH UHSURGXFWLRQ R
QDOLW\ DHVWKHWLFV IXQFWLRQDO ORJLF DQG :
RQ FUHDWLYLW\ LQGHSHQGHQFH DQG WKH SUDF
7KHPH DQG UHTXLUHPHQWY LQ WKH HGLWL
HG WKH SURMHFWV D VRFLDO DQG HPRWLRQDO GL
MHFW WKDW DGGUHVVHG WKH SUREOHP RI WKH S|
SURJUDP RU SUHVHQWDWLRQ
(YDOXDWLRQ V\WVWHP SURMHFWV ZHUH DVVHVVH
SURJUDPPLQJ HIIRUW TXDOLW\ RI YLVXDO GHVLJ
EDODQFHG IRFXV RQ WHFKQLFDO YLVXDO DQG FF
WKLQNLQJ UDWKHU WKDQ PHUHO\ FKHFNLQJ IRU V

$QDO\WLYV RI WKH 6HPL 6WUXFWXUHG ,QWH

7KH LQWHUYLHZ KDG D UHWURVSHFWLYH FKDUD
ODVWHG PLOQXWHV ,WV DQDO\VLVY PDGH LW SRVVI
LQJ SURFHVY LQ DOLJQPHQW ZLWK WKH VWDJHV H
7KH DXWKRU LQGLFDWHG WKDW KHU PDLQ PRWLYDYV
QHHG IRU DQ LOWHOOHFWXDO FKDOOHQJH DQG WKF
D SURJUDPPLQJ FRXUVH

'XULQJ WKH SURMHFW VKH HPSOR\HG SUBFWLFH
LQJ E\ PDNLQJ 6KH GHVFULEHG SODQQLQJ KHU DFW
UDQGRPQHVV LQ WKH FRGH DQG LWHUDWLYHO\ WHV
WLRQDOLWLHYV VXFK DV LPSURYHG JUDSKLFV DQG \
DXWRQRPRXV = VKH DQDO\WHG HUURUV RQ KHU RZ
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VXSSRUWVY WKH FODLP WKDW D FRQVWUXFWLRQLVW
WKLQNLQJ DQG SHUVLVWHQFH LQ SUREOHP VROYLQ

7KH VWXGHQW DOVR UHSRUWHG WKDW DOWKRXJF
GLIILFXOW WKH ZRUN RQ WKH SURMHFW LWVHOI ZD
RQ WKH FRQWUDU\ LW ZDV D VRXUFH RI VDWLVIDF
WKDW SURJUDPPLQJ GHPDQGY FRQFHQWUDWLRQ D
LVRODWLRQ GLG QRW KLQGHU EXW UDWKHU QDWXUTL
REVHUYDWLRQ HFKRHV *HHYV FRQWHQWLRQ WK
3VDIH VSDFHV" IRU H[SHULPHQWDWLRQ DQG NQRZO
RI VRFLDO GLVWDQFLQJ

2Q WKH VRFLDO OHYHO WKH DXWKRU DFN-QRZOHG
WLRQDO SXUSRVH DQG UHIOHFWHG NQRZOHGJH FLU
FHUQLQJ PDVNV SK\VLFDO GLVWDQFLQJ DQG JURX
WKHVH IDFWRUV KDYH D WDQJLEOH LPSDFW RQ WKH
WKDW VKH GLG QRW DLP WR DFKLHYH VFLHQWLILF IL
EXW UDWKHU WR EXLOG D *FRQFHSWXDO VFKHPDWL
KDG D VRFLDO GLPHQVLRQ LW ZDV VKDUHG ZLWK S
DQG FRQYHUVDWLRQV DERXW WKH FRQVHTXHQFHV |

7KH FKRLFH RI D VHOI VHUYLFH VWRUH DV WKH VLI
E\ LWV XQLYHUVDOLW\ DQG WKH UHODWLYH HDVH R
7KH VHOHFWLRQ RI SDUDPHWHUV QXPEHU RI SHRS
SURPLQHQFH LQ SXEOLF GLVFRXUVH SRLQWLQJ WR
HGJH LQWR SURJUDPPLQJ ORJLF

BURFHVYV 7UDFLQJ

7KH UHWURVSHFWLYH LQWHUYLHZ VKRZHG WKDW
QHU FRQVLVWHQW ZLWK WKH LWHUDWLYH PRGHO G
DWH+WHVW+LPSURYH 3DSHUW 5HVQLFN 7
OLNH PRGHO DQG WKHQ V\VWHPDWLFDOO\ H{WHQGH
DV PDVNV GLIIHUHQW W\SHV RI FXVWRPHUV UDQGHF
(DFK LWHUDWLRQ ZDV GULYHQ E\ REVHUYLQJ KRZ
SUREOHPV )RU H[DPSOH
$+ ZKHQ LQIHFWLRQV VSUHDG WRR TXLFNO\- VKH LC
ILFLHQW
+ ZKHQ DJHQW PRYHPHQW DSSHDUHG FKDRWLF V!
FROOLVLRQ FRQVWUDLQWYV
+ ZKHQ LQWHUSUHWLQJ WKH UHVXOWY SURYHG GLI
VLPSOLILHG WKH XVHU LQWHUIDEH
7KLV LWHUDWLYH DSSURDFK FRUUHVSRQGY WR FR
HUV WHVW K\SRWKHVHV E\ PRGLI\LQJ DQ DUWHIDF\
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$ 6FUDWFK %DVHG 6LPXODWLRQ RI 9LUXV 6SUHDG DV D &RQV WL

3DSHUW /JHYLQ HW DO $W D FHUWDLQ SRI
FRPSOH[LW\ WKDW H[FHHGHG WKH WHFKQLFDO FDSI
VWXGHQW LQWHUSUHWHG DV HYLGHQFH Rl KHU RZG
WHFKQRORJLFDO OLPLWV FDQ DFW DV D OHDUQLQJ
FRPH DZDUH Rl ERWK WKHLU FRPSHWHQFLHYV DQG WK

%DVHG RQ WKH DQDO\VLV RI WKH FRGH DQG WKH
FRUUHVSRQGLQJ WR WKH WKUHH GLPHQVLRQV RI F
E\ %UHQQDQ DQG 5HVQLFN ZDV LGHQWLILHG

Computational concepts

7KH VWXGHQW EXLOW D PRGHO EDVHG RQ YDULDE
DQG ORRSYVY FRQWUROOLQJ DIJHQW EHKDYLRXU 7KL\
ORJLF RI WKH VLPXODWLRQ EXW DOVR WR XQGHUVYV
WKH LPSDFW RI WKH QXPEHU RI FXVWRPHUV RU PDV

Computational practices

7KH SURMHFW LQYROYHG W\SLFDO SUDFWLFHV V)
JLQJ VFHQDULR WHVWLQJ DQG H[SORULQJ HGJH FI
FRQVWUXFWLRQLVP ZDV SDUWLFXODUO\ HYLGHQW

Computational perspectives

7KH VWXGHQWYV VWDWHPHQWY LQGLFDWH WKDW
FRQQHFW VRFLDO REVHUYDWLRQV ZLWK PRGHO ORJ
GHYHORSPHQW RI PRGHO EDVHG UHDVRQLQJ LQ VL
YDQ -RROLQJHQ :HQ HW DO 6KH QRWHG '
PRGHO EHKDYHV LQ RQH ZzD\ DQG QRW DQRWKHU" D
RI SDUDPHWHU FKDQJHV ZKLFK VXSSRUWHG KHU XC

$Q HIDPLQDWLRQ RI KRZ HPSLULFDO GDWD ZHUH (¢

The artefact (code and program logic)

tPDGH LW SRVVLEOH WR GHWHUPLQH ZKLFK HOHPI
SURJUDPPLQJ DQG ORJLFDO SUDFWLFHV

+HQDEOHG WKH LGHQWLILFDWLRQ RI VWUXFWXUHV \
FRQGLWLRQDOV DQG HYHQWYV

The interview
I FRQILUPHG WKDW FRGH LWHUDWLRQV ZHUH FRC
3, FKDQJHG WKH PRGHO EHFDXVH LQIHFWLRQV ZH

FUHYHDOHG WKH VWXGHQWY YV PRWLYDWLRQV DQG
SURFHVYV
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The competition documents

I FODULILHG ZK\ WKH VWXGHQW FKRVH D VLPXODW
RULJLQDOLW\ DQG HGXFDWLRQDO YDOXH

FHQULFKHG WKH DQDO\VLV ZLWK WKH LQVWLWXWL
7TULDQJXODWLRQ WKXV PDGH LW SRVVLEOH WR FR

ZKDW VKH DFWXDOO\ HQFRGHG WKHUHE\ VWUHQJWK

&RPSDULVRQ ZLWK 3UHYLRXV 5HVHDU

7KH ILQGLQJV Rl WKLV FDVH VWXG\ DUH FRQVLVW
SURMHFW EDVHG DQG FRQVWUXFWLRQLVW DSSURDF
OHDUQLQJ FRQGLWLRQV 7KH VWXGHQW ZRUNHG LQ
RI PRWLYDWLRQ DQG HQJDJHPHQW ZKLFK DOLJQV
WKH SDQGHPLF VWXGHQWY SHUFHLYHG SURMHFWV
ZRUN .RQLQ SO (XURSHDQ 6FKRROQHW 6L
GUDZQ E\ WHDFKHUV LQYROYHG LQ H7ZLQQLQJ SURN
LPSURYHG WKH RUJDQL]DWLRQ Rl WHDFKLQJ DQG L
PDWHULDOV .D\D %DJoHFL

,Q OLQH ZLWK UHVHDUFK RQ UHPRWH SURJUDPPL
SURMHFWY LPSOHPHQWHG LQ YLVXDO HQYLURQPHQ
FRPSHWHQFHY DQG FRPSXWDWLRQDO WKLQNLQJ 71
PLQJ FRQFHSWYV DQG LWHUDWLYH GHVLJQ SUDFWLF
IUDPHZRUN SURSRVHG E\ %UHQQDQ DQG 5HVQLFN
ZLWK H[SHULPHQWDO VWXGLHV GHPRQVWUDWLQJ Wk
SURJUDPPLQJ FDQ EH HIIHFWLYH RQOLQH SURYLGH
SULDWH WRROV DQG WDVNV $PQRX\FKRNDQDQW HW
DOVR LQGLFDWH WKDW GLVWDQFH WHDFKLQJ RI FRP¢
DPRQJ WHDFKHUV DQG GHOLEHUDWH XVH Rl GLIJLWDC

7KH ILQGLQJVY DOVR UHVRQDWH ZLWK EURDGHU
ZKLFK HPSKDVL]H WKDW DFWLYH OHDUQHU FHQWUH
PRWLYDWLRQ DQG OHDUQLQJ TXDOLW\ IUHTXHQWC
SO "4XJRV] 3URMHFWY JURXQGHG LQ UH
VWXGHQWVY VHQVH RI DJHQF\ ZKLFK KDV EHHQ LGF
W\SLFDO FKDOOHQJHV DVVRFLDWHG ZLWK GLVWDQF
H7ZLQQLQJ KDG DOUHDG\ VKRZQ WKDW GLJLWDO S
VNLOOV EXW DOVR FROODERUDWLRQ FUHDWLYLW\
.D\D % DJoHFL 2XU FDVH FRQILUPV WKDW Y
6FUDWFK FDQ VHUYH DV HIIHFWLYH WRROV IRU GHY
FRQGLWLRQV RI IXOO LVRODWLRQ
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$ 6FUDWFK %DVHG 6LPXODWLRQ RI 9LUXV 6SUHDG DV D &RQV WL

$W WKH VDPH WLPH VHYHUDO GLIIHUHQFHV EHW.
VKRXOG EH QRWHG )LUVW WKH SURMHFW HPHUJHG
VWUXFWXUDO VXSSRUW RI D FRPSHWLWLRQ ZKHUH]I
VWXGHQWVY GLIILFXOWLHY ZLWK DXWRQRP\ DQG V
HVSHFLDOO\ DPRQJ \RXQJHU OHDUQHUV &]JHUQLHZLF
6HFRQG PRVW H[LVWLQJ UHVHDUFK RQ HGXFDWLRQI
WKHUH LV D ODFN RI HISHULPHQWDO HYLGHQFH GHP
WLRQDO PHWKRGV LQ VFKRRO VHWWLQJY O6NDUDNL
IHZ VWXGLHYV H[DPLQH WKH UROH RI SRVW SURMHFW
RWKHU GRPDLQV * LQFOXGLQJ PHGLFDO HGXFDWLR
FUXFLDO IRU WKH GXUDELOLW\ RI OHDUQLQJ RXWFF

,Q VXPPDU\ WKH UHVXOWYV RI WKLV VWXG\ DOLJC
WKH VXEVWDQWLDO YDOXH RI SURMHFW EDWHG OHD
FDWLRQ $W WKH VDPH WLPH WKH\ XQGHUVFRUH W
ODUJHU JURXSV RI VWXGHQWY DQG GLYHUVH FRQW!
GHWHUPLQH WKH HIWHQW WR ZKLFK WKH REVHUYHG
WR WKH FRQGLWLRQV RI D VLQJOH FDVH 'aXJRV]

6\QWKHVLV RI )LQGLQJV DQG .H\ &R

7KH DQDO\VLV RI WKH LQWHUYLHZ FRPSHWLWLRC(
PLQJ DUWHIDFW LQGLFDWHY WKDW GHVLJQLQJ WKH
H[DPSOH RI OHDUQLQJ WKURXJK PDNLQJ IXOO\ DOL.
7TKH VWXGHQW GHPRQVWUDWHG WKH DELOLW\ WR L
ZRUN VROYH WHFKQLFDO SUREOHPV DQG LWHUDW|
ERWK LQ WKH VWUXFWXUH RI WKH FRGH DQG LQ KHU
SURFHVYV 7KHVH SUDFWLFHV FRUUHVSRQG WR FRUI
VXFK DV GHFRPSRVLWLRQ WHVWLQJ DQG VWHS E\
7KH ILQGLQJY DOVR VKRZ WKDW HYHQ VLPSOH
PHDQLQJIXOO\ VXSSRUW WKH GHYHORSPHQW RI GLJ
ZKHQ WKH SURMHFW SUHVHQWY OHDUQHUYV ZLWK D:
HI[SORUH SKHQRPHQD WKURXJK VLPXODWLRQ VHH
'"RUNLQJ ZLWK DQ DIJHQW EDVHG PRGHO DOOR
FDXVDO DQG SDUDPHWULF UHODWLRQVKLSV HQFRXU
GHVLIQ IXQFWLRQHG + ZLWKRXW DWWHPSWLQJ WR U

Practical Recommendations
,Q OLJKW RI WKH HYLGHQFH JDWKHUHG WKH VW
SURMHFWY FDQ EH D YDOXDEOH FRPSRQHQW RI UH
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WLRQ RI D IXQFWLRQLQJ DUWHIDFW IRVWHUHG WHF
ZKLOH DOVR FXOWLYDWLQJ KDELWV Rl LWHUDWLYH |
VWXGHQW HQJDJHPHQW DQG SDUWLFLSDWLRQ LQ \
SRUDWLQJ VWUXFWXUHG UHIOHFWLRQ DQG GLVFXV
GHEULHILQJ LV DGYLVDEOH DV UHVHDUFK LQ PHC
VWUHQJWKHQV OHDUQLQJ RXWFRPHV (OHQGX HW D
SUHYLRXV DQDO\VHV HPSKDVLVLQJ WKH XWLOLW\ F
OHDUQLQJ HQYLURQPHQWYV

Limitations

7KH VLQJOH FDVH QDWXUH RI WKH VWXG\ OLPLW\
7KH SURMHFW UHSUHVHQWY DQ LQGLYLGXDO H[DP
DVVXPHG WR DSSO\ WR DOO VWXGHQW FUHDWHG VI
GDWD =+ VXFK DV XVHU VWDWLVWLFV RU VA\VWHP OR.
WKH SURMHFW PD\ KDYH LQIOXHQFHG OHDUQHUVY D'
UHWURVSHFWLYH LOWHUYLHZ PD\ EH VXEMHFW WR
GHVSLWH LWV GLGDFWLF YDOXH GLG QRW DFFRXQ!
ZKLFK FRQVWUDLQV LWV VFLHQWLILF SUHFLVLRQ %=V
QRW LWV LQWHQGHG SXUSRVH

Directions for Future Research

7KH ILQGLQJV SRLQW WR WKH QHHG IRU H[SDQC
QXPEHU RI VWXGHQW FUHDWHG VLPXODWLRQV DFUR
DOORZLQJ IRU FRPSDUDWLYH DQDO\VHV RI GHVLJQ
JXWXUH ZRUN FRXOG LQFRUSRUDWH TXDQWLWDWLYH
LQ ZKLFK FODVVHV HQJDJLQJ LQ VLPXODWLRQ WDVNYV
RUGHU WR DVVHVYVY WKH LPSDFW RI VXFK DFWLYLWLFE
XQGHUVWDQGLQJ /RQIJLWXGLQDO VWXGLHV ZRXOG
H[SHULHQFH ZLWK VLPXODWLRQ GHVLJQ LQIOXHQFH
$OQORWKHU SURPLVLQJ GLUHFWLRQ LQYROYHV LQWHJ
DUWLILFLDO LQWHOOLJHQFH PDFKLQH OHDUQLQJ
SRWHQWLDO LPSDFW RQ OHDUQHU HQJDJHPHQW DQ
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Appendix A.

, QWHUYLHZ TXHVWLRQV FRYHULQJ WKH PDLQ

ORWLYDWLRQV DQG WKH FRQWH[W RI WKH SURMHI
t:KDW LQVSLUHG \RX WR FUHDWH D VLPXODWRU IR
t+RZ GLG \RX SHUFHLYH WKH VLJQLILFDQFH RI WK

RI'\RXU RZQ OLIH DQG OHDUQLQJ"

1 :KDW HPRWLRQV DFFRPSDQLHG \RX ZKLOH ZRUN

SHULRG RI VRFLDO LVRODWLRQ™"

‘RUN SURFHVVY DQG FUHDWLYH GHYHORSPHQW
$+RZ GLG \RX SODQ WKH SURMHFW = I[URP WKH LQL
T :KDW VRXUFHYV GLG \RX XVH PDWHULDOV FRQVXO
f :KLFK WRROV DQG HOHPHQWYV RI 6FUDWFK GLG \R
t+RZ GLG \RX FRSH ZLWK WHFKQLFDO SUREOHPV D

'LITLFXOWLHY DQG SUREOHP VROYLQJ VWUDWHJILF
t:KDW zZzDV WKH PRVW FKDOOHQJLQJ DVSHFW RI FU
f:KDW VWUDWHJILHY GLG \RX XVH WR RYHUFRPH W
$'LG DQ\RQH DVVLVW \RX LQ VROYLQJ SUREOHPV \

$QDO\WVLV RI GHVLJQ GHFLVLRQV SURFHVV WUDFL
$:K\ GLG \RX FKRRVH D VHOI VHUYLFH VWRUH DV WHK
t+RZ GLG \RX GHFLGH ZKLFK SDUDPHWHUV H J

GLVWDQFLQJ ZHUH PRVW LPSRUWDQW"
t1+RZ GLG \RX WHVW WKH HIITHFWLYHQHVYV RI WKH V
$ :KDW FKDQJHV RU LPSURYHPHQWY GLG \RX LQWU!

WKH SURMHFW"
f:KDW OHG \RX WR VHOHFW WKH ILQDO YHUVLRQ V

5HIOHFWLRQV DQG VLIJQLILFDQFH RI WKH SURMHF
$:KDW GLG \RX OHDUQ WKURXJK FUHDWLQJ WKLV ¢

VRQDOO\"

1,0 \RXU YLHZ KRZ GLG WKH VLPXODWRU DIIHFW R
$1+RZ GR \RX DVVHVV WKH VLIJQLILFDQFH RI WKLV S
today?
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Appendix B.

.H\ 3URJUDP ORGXOHYV

&XVWRPHU ORYHPHQW ORGXOH

(DFK FXVWRPHU LV DQ LQGHSHQGHQW REMHFW V
VWRUH VSDFH )LJ ORYHPHQW LV LPSOHPHQW!
IRUHYHU PRYH ; VWHSV DQG LI RQ HGJH ERXQF
UDQGRPL]JHG = HYHU\ IHZ F\FOHV WKH SURJUDP \
GLUHFWLRQ SLFN UDQGRP # &ROOLVLRQ DYF
LI DQRWKHU FXVWRPHU LV GHWHFWHG ZLWKLQ D
LWV SDWK 7KLV PRGXOH LOOXVWUDWHY FRPSXWLI
VLWLRQ RI WKH SUREOHP LQWR XQLWV DJHQWYV
DQG FRQWURO ORRSV %UHQQDQ 5HVQLFN
,QIHFWLRQ ORGXOH

$ SRUWLRQ RI WKH FXVWRPHUV LV GHVLJQDWHG
D VWDUWLQJ SDUDPHWHU FKRVHQ E\ WKH SOD\HL
UDQGRP HYHQWV ZLWKLQ D IRUHYHU ORRS WKH
RI VQHH]LQJ : VKRZ YLUXV SDUWLFOHV LV H[HF X\
UDWH VSULWH WKDW PRYHV IRU D GHILQHG SHUL!
DIWHU ZKLFK LW GLVDSSHDUV KLGH 7KH SDUWL
YLDELOLW\ Rl WKH YLUXV *OREDO YDULDEOHV O
WR XSGDWH LQWHUIDFH LQGLFDWRUV 7KLV PRG
FRQGLWLRQDOV DQG UDQGRPQHVV £ NH\ FRPSRQ
DQG D VLPSOLILHG UHSUHVHQWDWLRQ RI SUREDE

A

JLIXUH Types of agents (customers) in the simulation.

Note

k + KHDOWK\ ZLWKRXW D PDVN | + KHDOWK\ ZLWK D PDVN DGC

D PDVN n + LQIHFWHG ZLWK D PDVN DGGHG E\ WKH SOD\HU o * K
ODWLRQ

6 R

XUFH 2ZQ ZRUN
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$ 6FUDWFK %DVHG 6LPXODWLRQ RI 9LUXV 6SUHDG DV D &RQV WL

 QWHUDFWLRQ DQG ,QIHFWLRQ ORGXOH
,QIHFWLRQ RFFXUV ZKHQ D YLUXV SDUWLFOH WR>
7KH PRGXOH XVHV D FROOLVLRQ EDVHG FRQGLWLR
IDOVH@ : VHW >LQIHFWHG WUXH@ 7KH SUREL
PDVN XVDJH LI PDVN WUXH : UDQGRP Ll PI
7KLV PRGXOH FRPELQHV FRQGLWLRQDO HYHQ
VRQLQJ DQG UDQGRPQHVV ,QWHUDFWLRQV EHWZ
DIJHQW PRGHO WKDW LOOXVWUDWHY SULQFLSOHYV
SDWWHUQV DULVH IURP ORFDO UXOHV 5DLOVEDF
8VHU 3DQHO DQG 5HVXOWY ORGXOH
7KH XVHU SDQHO FRQWDLQV YDULDEOHY DQG F
YLGXDOV QXPEHU RI KHDOWK\ LQGLYLGXDOV SHL
PDQLSXODWH SDUDPHWHUV WKURXJK EXWWRQV R
FXVWRPHUV DGG PDVNV 7KH VLPXODWLRQ RXWF
UHDO WLPH DQG GLVSOD\HG DW WKH WRS RI WKH
VDJHV DQLPDWLRQV DQG DXGLWRU\ FXHV UHFRU!¢
UHLQIRUFH WKH GLGDFWLF HIIHFW DQG HQKDQFH >
WLRQ

JLIXUH Overview of a fragment of the simulation code.
6RXUFH 2ZQ ZRUN

,-5(/ ljlo kk I jm S ks Il



ODULD :LVQLHZVND =ELJQLHZ :lL

/IRJLF DQG '"HSHQGHQFLHV LQ WKH &RGH

7KH HQWLUH SURJUDP LV EXLOW RQ WKH LQWHUD
VWDWHPHQWY FUHDWLQJ D G\QDPLF VA\VWHP UH’
LQWHUDFWLRQV )LJ 7KH KLHUDUFK\ RI HYHQW
6WDUWLQJ WKH JDPH WULJIJHUV WKH FUHDWLRQ F
(DFK DIJHQW DFWV LQGHSHQGHQWO\ ZLWKLQ D IR
8QPDVNHG LQIHFWHG DIJHQWYV JHQHUDWH YLUXYV S§
9LUXV SDUWLFOHYVY FKHFN IRU FROOLVLRQV ZLWK
LQIHFWLRQ VWDWXYV

$ JOREDO YDULDEOH WDOOLHV WKH WRWDO QXPE
5HVvXOWY DUH SUHVHQWHG WR WKH XVHU LQ UHD

7KH PHFKDQLFV FRPELQH HOHPHQWYV RI GHWHU
UDQGRPQHVV VQHH]LQJ HYHQWV DQG LQWHUDF
HQDEOLQJ WKH XVHU WR REVHUYH FRUUHODWLRQ
FRPHV :HQ HW DO

ODULD :LVQLHZVND =ELJQLHZ :LVQLHZVNL

6\PXODFMD UR]JSU]JHVWU]HQLDQLD VL ZLUXVD RSDU
MDNR NRQVWUXNW\ZLVW\F]Q\ SURMHNW H OHD

6WUHV]F]HQLH

$UW\NX4 SUJHGVWDZLD MDNR FLRZH VWXGLXP SU]\SBGNX SUR|
GRZLVNX 6FUDWFK SU]JH] XFIHQQLF V]NR&a\ SRGVWDZRZHM Z RNL
MHVW DQDOL]D Z MDNL VSRVYE SURMHNWRZDQLH SURVWHJIR P
SURJUDPRZDQLD PR*H ZVSLHUDiU UR]ZYM NRPSHWHQFML F\IURZ
VL QD WU]JHFK (UyGADFK GDQ\FK DUWHIDNFLH VWZRU]JRQ\P Z ¢
UHWURVSHNW\ZQ\P Z\ZLDG]LH SyaXVWUXNWXU\]RZDQ\P ] DXWRL

\QLNL ZVND]XM *H NRQVWUXRZDQLH V\PXODFML VSU]\MDA&R
OHQLD NRPSXWDF\MQHJR * WDNLFK MDN GHNRPSR]\FMD LWH
SUREOHPYZ + D WDN*H XPR*OLZL4R XF]HQQLF\ HNVSORUDFNM
Z UDPDFK XSURV]F]JRQHJR PRGHOX 3URMHNW SRND]XMH *H GR
VNXWHF]QLH ZVSLHUDUG XFJHQLH VL NRQVWUXNFMRQLVW\F]QH
ZDQLH G]LD4DM F\FK DUWHIDNWyZ :\QLNL VXJHUXM UyZQLH* *
Z]JERJDFDiU HGXNDFM ]GDOQ L K\EU\GRZ RIHUXM F PR*OLZF
L UHIOHNV\MQHM DQDOL]\

*3yZQ\P RJUDQLF]HQLHP EDGDQLD MHVW MHJR MHGQRVWNR
XRJyOQLDQLD ZQLRVNyZ :\PDJDQH V GDOV]H EDGDQLD SRUyZQD
ZS4a\Z HGXNDF\MQ\ VIPXODFML WZRU]JRQ\FK SU]JH] XF]QLyZ

6aRZD NOXF]J]RZH NRQVWUXNFMRQL]P 6FUDWFK QDXF]DQLH
SHWHQFMH FA\IURZH NRPSHWHQFMH RE\ZDWHOVNLH
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$ 6FUDWFK %DVHG 6LPXODWLRQ RI 9LUXV 6SUHDG DV D &RQV WL
ODULD :LVQLHZVND =ELJQLHZ :LVQLHZVNL

8QD VLPXODFLYQ GH OD SURSDJDFLYQ GH XQ YLU
FRPR SUR\HFWR H OHDUQLQJ FRQVWUXFFLRC

5HVXPHQ

(VWH DUWtFXOR SUHVHQWD XQ HVWXGLR GH FDVR FXDOLWD
OODGR HQ 6FUDWFK SRU XQD HVWXGLDQWH GH HGXFDFLYQ SUL
(O REMHWLYR GHO HVWXGLR HV DQDOL]DU FyPR HO GLVHXR GH
GH SURJUDPDFLYQ YLVXDO SXHGH IDYRUHFHU HO GHVDUUROOF
FRPSXWDFLRQDO (O DQiOLVLV VH EDVD HQ WUHV IXHQWHV GH
GRFXPHQWDFLYQ GHO FRQFXUVR \ XQD HQWUHYLVWD UHWURV:
GHO SUR\HFWR

IRV UHVXOWDGRYV PXHVWUDQ TXH OD FRQVWUXFFLYQ GH OD
OODU SUiIFWLFDV FODYH GHO SHQVDPLHQWR FRPSXWDFLRQDO
\ OD UHVROXFLYQ GH SUREOHPDV * \ H[SORUDU UHODFLRQHYV
(O SUR\HFWR GHPXHVWUD FyPR ORV HQWRUQRYV GH SURJUDPDFL
FRQVWUXFFLRQLVWD DO LQYROXFUDU DO DOXPQDGR HQ HO GLV
ORV UHVXOWDGRV VXJLHUHQ TXH ORV SUR\HFWRV EDVDGRV HQ
UHPRWR H KtEULGR RIUHFLHQGR RSRUWXQLGDGHV SDUD OD HJ

/D SULQFLSDO OLPLWDFLYQ GHO HVWXGLR HV VX QDWXUDOH]
GH JHQHUDOL]DU ODV FRQFOXVLRQHV 6H UHTXLHUHQ HVWXGLR
HYDOXDU HO LPSDFWR HGXFDWLYR PiV DPSOLR GH ODV VLPXOTC

SDODEUDY FODYH FRQVWUXFFLRQLVPR 6FUDWFK HQVHXDQ]
FRPSHWHQFLDY GLJLWDOHY FRPSHWHQFLDV FtYLFDV

FZjby <brg _\kdZ A[b]g_\ <brg_\kdb

Kbfmeypby jZkijhkljZg_gby \bjmkZ \ kj_~_ 6FUDWFK
dZd dhgkljmdpbhgbklkdbc H OHDUQLQJ ijh_dlI

:gghl Zpby

< klzlv_ ij_"~klzZz\e_g dZq_klI\_gguc d_ck klZz~b ijh_dlZ kbfmeypbb
6FUDWFK mqg_gbp_c gZqZevghc rdheu \ i_jbh” “bklZgpbhggh]lh h[mq._
ijhZzgZebabjh\Zlv dzZdbf h[jZahf jZajzZ[hldZ ijhkl_cr_c Z]_gtghc fh"_e
lizffghc kj_~_ fh _1 kihkh[kIVh\ZIlv jZa\blbx pbnjh\uo dhfi_l_gpbc b \t
fure_gby :gZeba hibjzZ_Iky gZ ljb bklhggbdZ ~Zgguo kha”Zgguc \ 61
f_glZpbx dhgdmjkZ b j_ljhki_dlb\gh_ ihemkljmdImjbjh\Zggh_ bgl_j\vx

lhemqg_ggu_ j_amevlZlu ihdZau\zZxl qlh ijhp_kk dhgkljmbjh\Zghb
mqgZs_cky jZa\blv dexqg_\u_ ijZzdlbdb \ugbkebl_evgh]h fure_gby £ 1zZdl
bl_jzIb\gh_ kh\_jr_gkl\h\Zgb_ b j_r_gb_ ijh[e_f £ Z 1Zd _ bkke_"h\
kI\_ggu_ k\yab \gmljb mijhszgghc fh”_eb Ijh_dIl ~_fhgkljbjm_1 qglh ~hk
ijhljzffgu_ kj_~u fhlml wnn_dlb\gh ih*""*_j b\ZIv dhgkljmdpbhgbklkdbc
mgZsboky \ kharZgb_ b |I_klbjh\Zgb_ jZ[hlhkihkh[guo Zjl_nZdlh\ Dj
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ODULD :LVQLHZVND =ELJQLHZ :lL

k\br_I_evkl\mx!l h Ihf qglh kbfmeypbhggu_ ijh_dlu fhiml h[h]ZsZIv b
[jbrgh_ h[mqg_gb_ ij_~hklZ\eyy \hafh ghklb ey Zdlb\gh]h wdki_jbf_g
kb\ghlh ZgZebaz

Hkgh\guf hl]jZzgbg_gb_f bkke_~h\Zgby y\ey_Ilky _]1h ozjzdl_j _~"I
km*>Z_1 \hafh ghklb h[h[s_gby \u\h”"h\ >ey hp_gdb [he__ rbjhdh]t
wnn_dlZ kilm”~"_gq_kdbo kbfmeypbc g_h[oh”bfu "Zevg_crb_ kjZ\gbl_
bkke_"~h\zZgby

Dexqg_\u_ keh\Z dhgkljmdpbhgbaf 6FUDWFK ~"bklZgpbhggh_ hJ[r
fure_gb_ pbnjh\u_ dhfi_I|_gpbb ]jZz°'~"Zgkdb_ dhfi_I_gpbb
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,QWHUQDWLRQDO -RXUQDO RI 5HVH|
9RO kk | ljlo SS k=zlo
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Iwona Mokwa-Tarnowska

*GDQVN 8QLYHUVLW\ RI THFKQRORJ\
@KWWSV RUFLG RUJ jjjj jjik oqgp jnjn
O9LYLDQD 7DUQRZVND

&UDQILHOG 8QLYHUVLW\
@KWWSV RUFLG RUJ jjjj jjjl qrpk gpms

TKURXJK 8QLYHUVLW\ 6WXGHQWYV
To Immerse or Not to Immerse
LQ 1HZ /HDUQLQJ ([SHULHQFH)

$SEVWUDFW

, QWHJUDWLQJ WHFKQRORJ\ HQKDQFHG UHVRXUFH
ULFXOD QHFHVVLWDWHY D UHVWUXFWXULQJ RI WHDF
HITHFW FRQYHQWLRQDO PHWKRGV VKRXOG EH UHS
WKDW SURYLGH VWXGHQWYV ZLWK LQQRYDWLYH HOQ.
LQJ NQRZOHGJH VXLWHG WR FRQWHPSRUDU\ VRFLH
WHFKQRORJLFDO LQQRYDWLRQV H[SHFWHG WR WU
LPPHUVLYH OHDUQLQJ HQYLURQPHQWY 7KLV SDSHU
LQWR XQLYHUVLW\ FRXUVHV FDQ LQ VWXGHQWVY RS
XQGHUVWDQGLQJ RI FRPSOH[ SKHQRPHQD DQG ZKF
HQJDJHPHQW DQG LPSURYHG DFKLHYHPHQW RI OHD
LPSOHPHQWLQJ VXFK LQVWUXFWLRQDO GHVLJQ DUH
UHVSRQVHV IURP EDFKHORUYTV DQG PDVWHUJV VWXC
RJ\ *GD VN 7HFK FROOHFWHG LQ -XQH DQG -XO\

. H\Z RYLWWXDO UHDOLW\ 95 HGXFDWLRQ HIIHFW
FDWLRQDO RXWFRPHV
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,ZRQD ORNZD 7DUQRZVND O9LYLDQLEL

Introduction

 QFRUSRUDWLQJ WHFKQRORJ\ HQKDQFHG UHVRXU
FXUULFXOXP LQYROYHV UHVWUXFWXULQJ WKH WH
JLVWLF HIIHFW 5HFHQW DGYDQFHV KDYH HQDEOHG
DSSURDFKHV WRZDUGV FRQVWUXFWLYLVW-RQHV
ODERUDWLYH DQG VWXGHQW FHQWUHG OHDBDUQLQJ
DEOH + QRZ FUHDWHG WKURXJK WKH DIIRUGDQFHV F
HQYLURQPHQWY 7HFKQRORJ\ DORQH ZLOO QRW FKDC
RI SRWHQWLDO HGXFDWLRQDO EHQHILWY ,WV HIIHF
UHTXLUHV XQGHUVWDQGLQJ LWV DGGHG YDOXH DQG
DWWLWXGH FKDQJH DQG RSHQ PLQGHGQHVV
7KH SDSHU DLPV WR LQYHVWLJDWH ZKHWKHU UFH
LQFOXGH LPPHUVLYH H[SHULHQFHYV FDQ LQFUHDVH
LQ WKLV ZD\ EDVHG RQ WKHLU SHUFHSWLRQV RI VX
DWWLWXGH FDQ WUDQVODWH LQWR JUHDWHU HQJDJ}
HG OHDUQLQJ RXWFRPHV 7KH FKDOOHQJHV RI VXFI
WKURXJK WKH DQDO\VLV Rl UHVSRQVHV IURP EDFKH
DQG HQJLQHHULQJ DW *GD VN 8QLYHUVLW)\ RI 7THFKQ
D VXUYH\ FRQGXFWHG LQ -XQH DQG -XO\ 7KH G
TXDOLWDWLYH DQG TXDQWLWDWLYH UHVHDUFK ILQ
ZHUH DGGUHVVHG
+ 7R ZKDW H[WHQW DUH WHFKQLFDOO\ PLQGHG VWX
XQLYHUVLW\ FRXUVHV" 54k
+ 7R ZKDW H[WHQW GR WHFKQLFDOO\ PLQGHG VWXC
UHWDLQ NQRZOHGJH DQG EHWWHU XQGHUVWDQG
+ 7R ZKDW H[WHQW GR WHFKQLFDOO\ PLQGHG VW
FODVVHV FDQ LQFUHDVH WKHLU HQJDJHPHQW DQ
+ +RZ GR WHFKQLFDOO\ PLQGHG VWXGHQWY SHUFH
FRPH D ZLGHO\ XVHG WHDFKLQJ WRRO LQ XQLYHL
ILYH \HDUV" 54n
+ 7R ZKDW H[WHQW GRHV 95 H[SHULHQFH LPSDFW V
RI 95 HQKDQFHG FODVVHV" 540

9LUWXDO 5HDOLW\N LQ 8QLYHUVLW\ (!

,Q WKH OLWHUDWXUH YDULRXV GHILQLWLRQV RI
VRPH HPSKDVLVLQJ HLWKHU WHFKQLFDO DVSHFWYV I
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7TKURXJK 8QLYHUVLW\ 6WXGHQWVY +HDGVHWY 7R ,PPHUVH RU 1R

ERWK SHUVSHFWLYHV 95 FDQ EH XQGHUVWRRG DV
VLPXODWLRQ WR FUHDWH FRPSXWHU JHQHUDWHG H
UHSOLFDWLQJ FHUWDLQ DVSHFWV Rl WKH UHDO ZR
H[SHULHQFHV ZKLFK HQDEOH OLIHOLNH HQFRXQWH
GHYLFHV VXFK DV KHDGVHWY JRJJOHV JORYHV RL
LQIRUPDWLRQ DOORZLQJ XVHUV WR YLHZ WKUHH GL
PDQLSXODWH YLUWXDO REMHFWV WKURXJK IRUFH I

IDPSURSRXORV HW DO FODLP WKDW WKH UF
DV 2FXOXV 5LIW +7& 9LYH DQG 30D\6WDWLRQ 95 L«
JDPLQJ DSSOLFDWLRQV ERRVWHG SXEOLF LQWHUH\
ILQGLQJV ZLWK DQ DQDO\VLV RI WZHHWV LQ-ZKLFK \
WLRQV VXFK DV DQWLFLSDWLRQ WUXVW DQG MR\ L
PDQ\ QHXWUDO UHPDUNV VXJJHVWLQJ WKDW WKH S
ZHUH QRW \HW ZLGHO\ UHFRJQLVHG E\ WKH SXEOLF
SRVLWLYH H[SHFWDWLRQV VKDUHG E\ WKH XQLYHU\
\HW EHFRPH D ZLGHO\ XVHG HGXFDWLRQDO HQYLUR
WKH UHDVRQV EHLQJ GLIIHUHQW

95 DSSOLFDWLRQV FDQ EH XVHG LQ D YDULHW\ RI Z
VXEMHFWYV 7KH\ FDQ VLPSOLI\ WKH XQGHUVWDQGL
VROXWLRQV LQ D SK\VWLFDO HQYLURQPHQW WKXV O
HQFHV WKDW ZRXOG EH RWKHUZLVH FKDOOHQJLQJ
FODVVURRP 7HNLQGXU .DUD S /JHELHG(
OHUFKDQW HW DO $FFRUGLQJ WR 7HNLQGXU I
ORZLQJ WKH UHVHDUFK E\ $YFO DQG 7DUGHPLU
PRGHOV RI PROHFXODU VWUXFWXUHV RU XVLQJ YLL
UHDFWLRQV KDV EHHQ VKRZQ WR HQKDQFH VWXGHQ
LQ FKHPLVWU\ 6LPLODUO\ VXFK WHFKQRORJLHV KC
SHULHQWLDO OHDUQLQJ RI FRUH SULQFLSOHV LQ Wi
DV 1HZWRQYV ODZV RI PRWLRQ

,Q OLQH ZLWK /DPSURSRXORV HW DO $QM

DQG /DPSURSRXORV HW DO DQRWKHU LPS

LQ VFLHQFH HGXFDWLRQ LV LWV DELOLW\ WR PDNH
LQWHUDFWLQJ ZLWK YLVXDO HQYLURQPHQWYV VWX
PRUH HIIHFWLYHO\ GHHSHQ WKHLU XQGHUVWDQGL(
FRJQLWLYH DQG SUDFWLFDO VNLOOV $OPXOTX HW
DO S 7KHUHIRUH 95 VHHPV WR KDYH D SR\
FDO HGXFDWLRQ E\ SURYLGLQJ LPPHUVLYH OHDUQL
YLVXDOLVDWLRQ VXUJLFDO WUDLQLQJ GLDJQRVWL
LQ VWXGHQWY GHYHORSLQJ D UDQJH RI SURIHVVLR
WKH 8QLYHUVLW\ Rl 'XQGHH ZKHUH VWXGHQWV RI Y
DQDWRPLFDO PRGHOV LQ 95 VKRZHG SURPLVLQJ U}
DQFH OHYHOV RI VXFK HQYLURQPHQWY DQG SHUIRU
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,ZRQD ORNZD 7DUQRZVND O9LYLDQLEL

S (UROLQ HW DO 6LPLODUO\ .RZDOVNL HW
H[SHULHQFHV QRW RQO\ SURYLGH HQJDJLQJ OHDUQ
FKLWHFWXUH EXW DOVR GHHSHQ WKHLU XQGHUVWI

,Q DGGLWLRQ OD]KDU DQG $0O S5LIDHH UHSR
KLJK OHYHOV RI VDWLVIDFWLRQ ZLWK FODVVHV LP
ILQGLQJ WKHP WR EH D PRUH HQMR\DEOH DQG LP
WUDGLWLRQDO VHWWLQJV

W LV H[SHFWHG WKDW LQ HQJLQHHULQJ HGXFDW
PHQW PRWLYDWLRQ DQG SHUIRUPDQFH ZKLOH IRVW
SUREOHP VROYLQJ GHFLVLRQ PDNLQJ DQG FRPPXC
ORNZD 7DUQRZVND 7DUQRZVND SS su
FDUHHU GHPDQGVY ORUHRYHU FRPSDUHG WR SK\VL
WLRQDO EHQHILWY LQFOXGLQJ ORZHU FRQVWUXFW|
UHGXFHG UXQQLQJ FRVWV DQG IOH[LELOLW\ IRU DG

%LEOLRPHWULF VWXGLHV VKRZ WKDW 95 WHFKQRO
DFFHVVLELOLW\ DQG FRPSOH[LW\ KDV EHHQ IHDWX

UHVHDUFK VLQFH 7KH UHVXOWY UHYHDO D \HD!
FDWRUV ZLWK PRVW DSSOLFDWLRQV HPSOR\LQJ W
.DUD S IDPSURSRXORV .LQVKXN

+RZHYHU UHVHDUFK KDV DOVR LQGLFDWHG VHYH
Rl 95 LQ DFDGHPLF HGXFDWLRQ D NH\ RQH EHLQJ
$GGLWLRQDOO\ WKH UHTXLUHPHQW IRU VSHFLDOL]
LPSOHPHQWDWLRQ FKDOOHQJLQJ DQG PDLQWHQDQ
)XUWKHUPRUH WKH DGYDQFHG ,7 VNLOOV QHHC
UHVWULFW WKHLU XVH WR XQLYHUVLWLHV RI WHFKC
WKH WHFKQLFDO GHPDQGY DQG PD\ EH ZLOOLQJ W
JDLQ /DVWO\ 95 VLPXODWLRQV FDQ FRQVXPH XS WR
HQYLURQPHQWDO FRQFHUQV ORKDPPDGL HW DO
JURP WKH VWXGHQW SHUVSHFWLYH LQFRUSRUDW
VHQWY FKDOOHQJHV LQFOXGLQJ FRPPXQLFDWLRQ
WKH HQYLURQPHQW DORQH SUREOHPV ZLWK REM
OHDUQ KRZ WR XVH WKH LQWHUIDFH ZKLFK LV QRW
FRQVXPLQJ DQG WHFKQLFDO LVVXHV VXEK DV EXJ\
QHHG VXSSRUW WR DYRLG GLVUXSWLRQV LQ WKHL
S )XUWKHUPRUH LW FDQ KDYH VLGH HIIHFW
IHZ VWXGLHV KDYH H[DPLQHG SRVVLEOH KHDOWK U
DO S
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7TKURXJK 8QLYHUVLW\ 6WXGHQWVY +HDGVHWY 7R ,PPHUVH RU 1R

5HVHDUFK OHWKRGRORJ\

'‘DWD IRU WKLV VWXG\ ZHUH JDWKHUHG WKURXJK
RQO\ WR VWXGHQWYV RI *GD VN 7HFK YLD LWV ZHE
WKUHH TXHVWLRQV XVLQJ D QRPLQDO VFDOH DERX\
RI VWXG\ DQG H[SHULHQFH ZLWK 95 WHFKQRORJ\ Z
VHVVLQJ LQKHUHQW RUGHU DQG IRXUWHHQ TXHVWL
ZKHUH UHVSRQGHQWY ZHUH LQVWUXFWHG WR UDW!
XQGHUVWDQGLQJ RI WKHLU RSLQLRQV 2QH TXHVWL
ZDV LQWHQGHG WR FROOHFW GHHSHU LQVLJKWYV LQ
UDWLQJV WKXV HQULFKLQJ WKH GDWD FROOHFWI
VFDOH TXHVWLRQV ZHUH VXSSRVHG WR VXSSRUW W
GLIITHUHQFHV LQ 95 H[SHULHQFH WKH GHJUHH RI D¢
DQG WKH ILHOG Rl VSHFLDOLVDWLRQ 7R DGGUHVYV
UHVHDUFK TXHVWLRQV WKH DQDO\VLV IRFXVHV RQ
WKH LQLWLDO HLJKW TXHVWLRQV

7R PDLQWDLQ WKH LQWHJULW\ RI WKH VWXG\ DO
TXHVWLRQV DQG ZHUH WHVWHG XQGHU LGHQWLFDQ
WKH ILQGLQJV UHPDLQ XQDIIHFWHG E\ YDULDWLRC
FXPVWDQFHV 3DUWLFLSDWLRQ LQ WRBWEHYWLHR Q C
VWXGHQWYV ZKR ZHUH QRWLILHG DERXW LW YLD WKF
PHQW 7KLV VHOHFWLRQ FULWHULRQ ZDV DSSOLHG V

,PSRUWDQWO\ WKH TXHVWLRQQDLUH ZDV LQWHQ
RGHPRJUDSKLF LQIRUPDWLRQ IURP SDUWLFLSDQWYV
WKH SULYDF\ DQG DQRQ\PLW\ Rl WKH VWXG\TV SDUW
IRU GDWD FROOHFWLRQ

AXDQWLWDWLYH GDWD DUH SUHVHQWHG DV SHUF
GXFWHG XVLQJ WKH &KL 6TXDUH 7HVW Rl ,QGHSH(
EHWZHHQ SDUWLFLSDQWVY 95 H[SHULHQFH DQG WKH
95 LQ IXWXUH DFDGHPLF VHWWLQJV 'XH WR WKH SU
LQ VHYHUDO FRQWLQJHQF\ WDEOHV D ORQWH &DUOF
HPSOR\HG WR SURYLGH D PRaltesU RE & VW LIR\DWD DROD W)L
([DFW 7HVW ZDV DSSOLHG DV LW LV PRUH DSSURSUL!
ZHUH FRQVLGHUHG VW DSW L \andlofherOndtwkhLS Q L | LFD@ R I L
WKHP SURYLGHG YDOXDEOH LQVLJKWYV LQWR WKH SR
7KH VWDWLVWLFDO DQDO\VHV ZHUH SHUIRUPHG ZLV
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,ZRQD ORNZD 7DUQRZVND O9LYLDQLEL

Survey Results and Discussion

$OWRJHWKHU VWXGHQWY FRPSOHWHG WKH TX
FRXUVH DQG RQ D PDVWHUYTV RQH 7KHLU UHVSRC
FDSWXUH GLYHUVH DFDGHPLF SHUVSHFWLYHV % $U
&KHPLVWU\ &LYLO (QJLQHHULQJ &RPSXWHUYU 6FLHQ
URQPHQWDO 6FLHQFH (QJLQHHULQJ *HRGHV\ 0DC
ULDO 6FLHQFH OHFKDQLFDO (QJLQHHULQJ ODWKHP
,QGXVWU\ 3K\VLFV 5RERWLFV 7HOHFRPPXQLFDWLF

7KH GDWD SUHVHQWHG LQ )LIXUHV = ZHUH FROC
ZLWKRXW VXSSRUW IURP H[WHUQDO SDUWLHV 6WD
56WXGLR $V WKHUH ZDV RQO\ RQH 06F UHVSRQGHQW
ZHUH H[FOXGHG IURP WKH H[SHULHQFH+DWWLWXGH
DQ RXWOLHU VLJQLILFDQWO\ GLIIHULQJ IURP RWKH
WKLV UHVSRQGHQW ZDV LQFOXGHG LQ WKH GDWD Vk
ZHUH DOVR WDNHQ LQWR DFFRXQW )RU FODULW\ L¢
UHVHQWHG E\ RQO\ RQH RU WZR UHVSRQGHQWYV LQ
XQGHU VOKer OBEHYH LQFOXGHG *HRGHV\ RU ODQDJH
ODWHULDO 6FLHQFH. :LWKLQ WKH PXFK VPDOOHU O0¢
VHOHFWHG WKLV FDWHJRU\

7KH GDWD SUHVHQWHG LQ )LIXUHV * ZHUH FRO
DXWKRUV ZLWKRXW VXSSRUW IURP DQ\ H{WHUQDO

) L J X UBlachelor’s Students — VR and Understanding of Complex Academic
Content

1RWH 'DWD FROOHFWHG DQG DQDO\VHG E\ WKH DXWKRUV
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7TKURXJK 8QLYHUVLW\ 6WXGHQWVY +HDGVHWY 7R ,PPHUVH RU 1R

M | have no opinion

) L J X UMaster’s Students — VR and Understanding of Complex Academic Con-
tent

1RWH 'DWD FROOHFWHG DQG DQDO\VHG E\ WKH DXWKRUV

JLIXUHV DQG VKRZ KRZ VWXGHQWYV SHUFHLYH
WKHLU XQGHUVWDQGLQJ RI FRPSOH[ DFDGHPLF FRQV
RI WKH UHVSRQGHQWY RYHUDOO LOQFOXGLQJ E
WKDW 95 FDQ KHOS WR D VLIJQLILFDQW H[WHQW ZLW|
%6 F RI $UFKLWHFWXUH Rl &§KHPLVWU\ RI ¢
7 RI (OHFWULFDO (QJLQHHULQJ Rl OHFKDQLF
ERWLFV DQG RI THOHFRPPXQLFDWLRQ OG6F R
RSLQLRQ %6F O6F ZKLFK PHDQV WKDW D
RI EDFKHORUTV VWXGHQWYV DQG DQ HYHQ KLJK

WKLQN WKDW WKH LQFRUSRUDWLRQ RI 95 ZLO
WR JDLQ D EHWWHU XQGHUVWDQGLQJ RI FRPSOHJ[ L

KHQ LW FRPHVY WR UHWDLQLQJ NQRZOHGJH GHYH

PDWHULDOV LQ FODVV DGGUHVVHG LQ 54 LIV

DQG RI PDVWHUfY VWXGHQWY DUH RI WKH RSLQ
H J %6F RI $SUFKLWHFWXUH RI & KHPLVWU\
RI ,7 RI (OHFWULFDO (QJLQHHULQJ RI OHF}

RI 5SRERWLFV DQG RI 7THOHFRPPXQLFDWLRQ O06F
KLJKHU SURSRUWLRQV RI EDFKHORUYV DQG PDVW}
FRPSDUHG ZLWK WKH SUHYLRXV TXHVWLRQ = D (
LQ QHJDWLYH DWWLWXGHYV WRZDUGV 95 FDQ EH QR
UHWHQWLRQ LV WDNHQ LQWR FRQVLGHUDWLRQ
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,ZRQD ORNZD 7DUQRZVND O9LYLDQLEL

H | have no opinion
JLIXUH Bachelor’s Students — VR and Knowledge Retention
1RWH 'DWD FROOHFWHG DQG DQDO\VHG E\ WKH DXWKRUYV

m | have no opinion.
JLIXUH Master’s Students — VR and Knowledge Retention
1RWH 'DWD FROOHFWHG DQG DQDO\VHG E\ WKH DXWKRUV
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7TKURXJK 8QLYHUVLW\ 6WXGHQWVY +HDGVHWY 7R ,PPHUVH RU 1R

m | have no opinion
JLIXUH Bachelor’s Students — Engaging Nature of VR
1RWH 'DWD FROOHFWHG DQG DQDO\VHG E\ WKH DXWKRUV

m | have no opinion.
) L J X U Master’s Students — Engaging Nature of VR
1RWH 'DWD FROOHFWHG DQG DQDO\WHG E\ WKH DXWKRUV

J)LIXUHV DQG VKRZ VWXGHQWVY KLJK EHOLHIV L
OHDUQLQJ 54 8QOLNH WKH SUHYLRXV UHVSRQVI
SRVLWLYH UHVSRQVH WRZDUGV 95 WKH DQVZHUV D

UHIOHFW PRUH SRVLWLYH DQWLFLSDWLRQ ZLWK
%6 F RI $SUFKLWHFWXUH Rl %LRPHGLFDO (QJL(
RI &LYLO (QJLQHHULQJ RI ,7 RI (OHFWULF
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,ZRQD ORNZD 7DUQRZVND O9LYLDQLEL

(QYLURQPHQWDO (QJLQHHULQJ 6FLHQFH RI OHF}
SRERWLFV DQG RI 7THOHFRPPXQLFDWLRQ O06F

m | have no opinion.

) L J X UBhchelor’s Students — VR and More Realistic and Immersive Experiences
1RWH 'DWD FROOHFWHG DQG DQDO\VHG E\ WKH DXWKRUV

m | have no opinion.

) L J X UMaster’s Students — VR and More Realistic and Immersive Experiences
1RWH 'DWD FROOHFWHG DQG DQDO\VHG E\ WKH DXWKRUV
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7TKURXJK 8QLYHUVLW\ 6WXGHQWVY +HDGVHWY 7R ,PPHUVH RU 1R

$V FDQ EH VHHQ LQ )LIJXUHV DQG RYHUDOO |
HQKDQFHG HGXFDWLRQ WR SURYLGH PRUH UHDOL
WUDGLWLRQDO FODVVHYV * DQG UHVSHFWLYH
WKHLU HDUOLHU VWDJH RI SURIHVVLRQDO GHYHORS
ORZHU ,7 NQRZOHGJH ZKLFK OLPLWV WKHLU XQGH

%6 F RI SUFKLWHFWXUH RI %LRPHGLFDO (QJL
RI &LYLO (QJLQHHULQJ RI ,7 RI (OHFWULF
(QYLURQPHQWDO (QJLQHHULQJ 6FLHQFH RI OHI
SRERWLFV DQG RI 7THOHFRPPXQLFDWLRQ O06F
QXPEHU RI %6F VWXGHQWYV DQG 06F VWXGHC
7ZLFH DV PDQ\ PDVWHUTV VWXGHQWYV DQG L

95 H[SHULHQFHY DV UHDOLVWLF RU LPPHUVLYH

m | have no opinion.
JLIXUH Bachelor’s Students — VR and Motivation to Learn
1RWH 'DWD FROOHFWHG DQG DQDO\WHG E\ WKH DXWKRUV

*HQHUDOO\ VSHDNLQJ DV LOOXVWUDWHG E\ WKH
KDOI RI WKH UHVSRQGHQWY WKLQN WKDW 95 LQ DFC
YDWLRQ WR OHDUQ 54 % RI EDFKHORUYV VWXGHF
VKRZLQJ PLQLPDO GLIIHUHQFHV DFURVV VSHFLDOLVE

Rl %LRPHGLFDO (QJLQHHULQJ RI &KHPLVWU\

RI ,7 RI (OHFWULFDO (QJLQHHULQJ RI (Q°
6FLHQFH RI OHFKDQLFDO (QJLQHHULQJ - R
HFRPPXQLFDWLRQ O0G6F RI ,7 $OPRVW D TXDU\
DQG QHDUO\ D WKLUG RI 06F VWXGHQWYV DUH
SRVLWLYHO\ DIIHFW WKHLU PRWLYDWLRQ WR OHDU(
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,ZRQD ORNZD 7DUQRZVND O9LYLDQLEL

u | have no opinion.
JLIXUH Master’s Students — VR and Motivation to Learn
1RWH 'DWD FROOHFWHG DQG DQDO\VHG E\ WKH DXWKRUV

m | have no opinion.

JLIXUH Bachelor’s Students — VR and Real-World or Industry-Specific Tasks
1RWH 'DWD FROOHFWHG DQG DQDO\VHG E\ WKH DXWKRUV

YHZHU WKDQ KDOI RI WKH UHVSRQGHQWYV + RI ©
VWXGHQWYV + EHOLHYH WKDW 95 FDQ GHOLYHU H[S
HYHQ H[WUHPHO\ ZHOO IRU UHDO ZRUOG RU LQGX\

RI $UFKLWHFWXUH RI %LRPHGLFDO (QJLQHHULC
&LYLO (QJLQHHULQJ RI ,7 RI (OHFWULFDO (QJL
(QJLQHHULQJ RI SGRERWLFV DQG RI 7THOHFRPP X(
ZLWK RI EDFKHORUYVY VWXGHQWY DQG RI PD\
YDQWDJHV LQ WKLV DUHD VHH )LIXUHV DQG 71
DOWRJHWKHU FRPSDUHG ZLWK WKH ZD\ WKH UHVSR
HGJH UHWHQWLRQ XQGHUVWDQGLQJ XQLYHUVLW\
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7TKURXJK 8QLYHUVLW\ 6WXGHQWVY +HDGVHWY 7R ,PPHUVH RU 1R

RQO\ DV IHZ DV DQG UHVSHFWLYHO\ QHJDWH W
LQ SUHSDUDWLRQ IRU ZRUNSODFH UHOHYDQW WDVN

m | have no opinion.

JLIXUH Master’s Students — VR and Real-World or Industry-Specific Tasks
1RWH 'DWD FROOHFWHG DQG DQDO\VHG E\ WKH DXWKRUV

u | have no opinion.
JLIXUH Bachelor’s Students — VR as a More Widely Used Teaching Tool
1RWH 'DWD FROOHFWHG DQG DQDO\WVHG E\ WKH DXWKRUV

$V )LIXUHV DQG LQGLFDWH DOPRVW WKH V
ERWK JURXSV # RI %6F VWXGHQWYV DQG RI PL
95 ZLOO EH LQFRUSRUDWHG LQWR XQLYHUVLW\ FXU
LVVXH DGGUHVVHG LQ 54 HJ %6F RI $UFKL!

RI &LYLO (QJLQHHULQJ RI ,7 RI (OHFWULI
(QYLURQPHQWDO (QJLQHHULQJ 6FLHQFH RI OH
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,ZRQD ORNZD 7DUQRZVND O9LYLDQLEL

RI SRERWLFV DQG RI THOHFRPPXQLFDWLRQ O0G6F
UHIOHFW VWURQJ HQWKXVLDVP IRU WKLV W\SH RI \
ORUH WKDQ DQG UHVSHFWLYHO\ GR QRW H
RQ XQLYHUVLW\ WHDFKLQJ LQ WKH QHDU IXWXUH 7
VKRZQ LQ )LIXUHV DQG

m | have no opinion.

JLIXUH Master’s Students — VR as a More Widely Used Teaching Tool
1RWH 'DWD FROOHFWHG DQG DQDO\WVHG E\ WKH DXWKRUV

$V VKRZQ LQ )LIXUHV DQG %6F UHVSRQGHQW
PHQW SHUVRQDOLVDWLRQ LPPHUVLYH H[SHULHQF
PDLQ UHDVRQV ZK\ HGXFDWRUV PLJKW EH ZLOOLQJ

ZLWK D WRWDO RI UHVSRQVHV 6SHFLILEDOO\ 9
SRWHQWLDO WR HQKDQFH HQJDJHPHQW DQG PRWL
PHQWLRQHG WHFKQRORJLFDO DGYDQFHPHQWYV %

VXSSRUW IRU SHUVRQDOLVHG DQG LPPHUVLYH OH
'"HFUHDVLQJ FRVW ZDV DOVR IUHTXHQWO\ QRWHG %

&RQYHUVHO\ WKH PRVW FRPPRQO\ VHOHFWHG UH
FRUSRUDWHG LQWR WHDFKLQJ UHIOHFW VWXGHQWYV
KLIK FRVW %G6F O6F HGXFDWRUVY UHOXFWDQ|
WHDFKLQJ PHWKRGV %6F O6F DQG D SUHIHU
%6 F O6F 2ZWKHU IDFWRUV PHQWLRQHG LQFOX
SRUW IRU HGXFDWRUV DQG D SHUFHLYHG ODFN RI
FKRVHQ WZLFH DV RIWHQ WRWDOOLQJ UHVSRQV
DERXW RQH WKLUG RI WKH VWXGHQWY SUHGLFW WK
ZLWKLQ WKH QH[W ILYH \HDUV
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7TKURXJK 8QLYHUVLW\ 6WXGHQWVY +HDGVHWY 7R ,PPHUVH RU 1R

) L J X U HBachelor’s Students — Likelihood of VR Being Used in University-Level
Education

1RWH 'DWD FROOHFWHG DQG DQDO\WHG E\ WKH DXWKRUV

7KH UHVSRQGHQWY VHHP WR EH TXLWH DSSUHFLD
95 LQWR XQLYHUVLW\ HGXFDWLRQ 54 VHH )LIXUF

RI EDFKHORUTV 6WXGHQWYV DQG RI PDVWHU
SRUW IRU VXFK DQ LQLWLDWLYH H J %6F RI
(QJLQHHULQJ RI &KHPLVWU\ RI &LYLO (QJLC
(OHFWULFDO (QJLQHHULQJ Rl (QYLURQPHQW
RI OHFKDQLFDO (QJLQHHULQJ RI S5RERWLFV DQ
06F RI ,7 2QO\ RI %6F VWXGHQWYVY DQG R

SHDU WR EH UHOXFWDQW WR VHH WHDFKLQJ PHWK
WKHLU FRXUVHV
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,ZRQD ORNZD 7DUQRZVND O9LYLDQLEL

) LI X U HMaster’s Students — Likelihood of VR Being Used in University-Level
Education

1RWH 'DWD FROOHFWHG DQG DQDO\VHG E\ WKH DXWKRUV

| have no opinion.
JLIXUH Bachelor’s Students — VR-Based Education in the Future
1RWH 'DWD FROOHFWHG DQG DQDO\VHG E\ WKH DXWKRUV
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7TKURXJK 8QLYHUVLW\ 6WXGHQWVY +HDGVHWY 7R ,PPHUVH RU 1R

M | have no opinion.
JLIXUH Master’s Students — VR-Based Education in the Future
1RWH 'DWD FROOHFWHG DQG DQDO\WHG E\ WKH DXWKRUV

M | have no opinion

) LJ X U HBSc Students’ VR Experience and their Attitude Towards VR-Enhanced
Classes

1RWH 'DWD FROOHFWHG DQG DQDO\VHG E\ WKH DXWKRUV
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,ZRQD ORNZD 7DUQRZVND O9LYLDQLEL

$OWKRXIK WKH UHVSRQGHQWY GR QRW H[SHFW !
LOWR XQLYHUVLW\ HGXFDWLRQ LQ WKH QHDU IXWX
WRZDUGV WKLV SHGDJRJLFDO LQQRYDWLRQ (YHQ L
DV SDUWLFXODUO\ VLIQLILFDQW RU EHQHILFLDO W
SRWHQWLDO 95 EDVHG DFWLYLWLHY RU UHVRXUFI
RSSRUWXQLWLHV ZLWK ZKLFK WKH\ DUH DOUHDG\ I|
DQ DFWLYH OHDUQLQJ DSSURDFK WR UHGHVLJQ WK
95 EDVHG DFWLYLWLHYVY LQ D ZD\ WKDW HQKDQFHV V\
E\ GRLQJ DQG VXSSRUWV WKH GHYHORSPHQW RI1 YI
VWXG\ DQG MRE PDUNHW UHTXLUHPHQWYV

) L J X U HMSc Students’ VR Experience and their Attitude Towards VR-Enhanced
Classes

1RWH 'DWD FROOHFWHG DQG DQDO\VHG E\ WKH DXWKRUV

$V FDQ EH VHHQ LQ )LJXUH D VXEVWDQWLDO Q
GHJUHH RI 95 H[SHULHQFH WKLQN WKDW LW ZLOO QR
54 + WKH\ WHQG WR DVVRFLDWH LW PRUH ZLWK
FDWLRQDO YDOXH WR LW 7KH DQDO\VLV RI-WKHLU
FDOO\ VLJQLILFDQW DVVRFLDWLRQ EHWZHHQ EDFKH
DWWLWXGH WRZDUGYV DGRSWLQJS9%DHXKID Q FH G+ FSOL
95 H[SHULHQFH GRHV QRW VWURQJO\ SUHGLFW ZKH
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7TKURXJK 8QLYHUVLW\ 6WXGHQWVY +HDGVHWY 7R ,PPHUVH RU 1R

DGYRFDWHYV RI 95 VHWWLQJY +RZHYHU VHYHUDO FH
IUHTXHQFLHY EHORZ ILYH 7R DGGUHVV WKLV LQ DG
RI ,QGHSHQGHQFH D ORQWH &DUOR VLPXODWLRQ ZI
W R HVMAlaleed Wib VISP XODWHRQILUPLQJ WKH LQLYV
JXUWKHUPRUH )LVKHUTYV ([DFW 7THVW ZDV SHUIRUPL
GDWD DQG DOVR VXSSRUWHG WKLV ILQGLQJ

JRU WKH PXFK VPDOOHU PDVWHUTV GDWDVHW Q
6TXDUH 7HVW ZDV DSSOLHG6ISBLODU WR WKH EDFK
VRPH FRQWLQJHQF\ WDEOH FHOOV KDG H[SHFWHC
D ORQWH &DUOR VLPXODWLR Q@-ZaDé DI®OLQ XV HA RKR
ODWHG 7R IXUWKHU YDOLGDWH WKHVH ILQGLQJ
SHUIRUPHG ZKLFK \LHOGHG D VWDWLVWLFDOO\ VLJQ
D SRWHQWLDO DVVRFLDWLRQ EHWZHHQ PDVWHUTV
SRVLWLYH DWWLWXGHV WRZDUGY DGRSWLQJ 95 LQ
, /7 HISHUWLVH LV KLJKHU DV LV WKHLU JHQHUDO FR
UHODWHG HGXFDWLRQDO DFWLYLWLHY VR WKHLU Yl
EDFKHORUYV VWXGHQWYV +RZHYHU WHVWLQJ WKH D\
VWXGHQWY DQG WKHLU DWWLWXGH WRZDUGYV 95 ED

7KH SUHVHQW ILQGLQJY HFKR WR VRPH GHJUHH
JRU HI[DPSOH UHVHDUFK E\ .HVNLWDOR IRXQC
UHODWLYHO\ KLJK H[SHFWDWLRQV UHJDUGLQJ WKH
UHSRUWLQJ WKDW WKH\ H{[SHFWHG 3TXLWH D-ORW" R
D Eicdiidual and competence-based studying VXJJHVWHG WKDW WKF
SDWHG RSSRUWXQLWLHY WR EXLOG XSRQ WKHLU SUL
JRDOV 7KH\ DOVR H[SHFWHG WR EHFRPH IDPLOLDU
VLRQDO HTXLSPHQW UHSUHVHQWHG LQ 95 DQG UHC
WKH UHODWLYHO\ KLJK VWDQGDUG GHYLDWLRQ LQC(
ORUHRYHU WKH VWXGHQWY H[SHFWHG WKHLU OHDU
EDVHG OHDUQLQJ HQYLURQPHQWYV 6%/(V WR HQKD(
DSSOLFDWLRQ 7KH\ DOVR DQWLFLSDWHG WKDW WKFE
WKH\ ZRXOG GHYHORS D KLJK OHYHO RI SURILFLHQI

2Q WKH RWKHU KDQG $OVDODPHHQ HW DO |
VSRQVHVY RQ WKH SHUIRUPDQFH H[SHFWDQF\ GLPHQ
LQJ WKDW WKH\ ZHUH QRW \HW IXOO\ DZDUH RI WKH
95 LQ WKHLU HGXFDWLRQ DQG IXWXUH SURIHVVL
SUHYLRXV UHVHDUFK VXJJHVWLQJ WKDW VWXGHQW'
HQFHG GLIILFXOWLHY DGDSWLQJ WR LW 7KH VWXG\
UHODWLRQVKLSY EHWZHHQ VWXGHQWVY SHUFHSW
H[SHFWDQF\ VRFLDO LQIOXHQFH SULFH YDOXH DQC
WR XVH 95 LQ HGXFDWLRQ $PRQJ WKHVH IDFWRUV
VWURQJHVW DVVRFLDWLRQ ZLWK VWXGHQWYVY EHKD
YDOXH H[KLELWHG WKH ZHDNHVW UHODWLRQVKLS
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,ZRQD ORNZD 7DUQRZVND O9LYLDQLEL

$OVR ODWRPH DQG -DQWMLHYV IRXQG WKDW
UHJDUGLQJ WKH HIIHFWLYHQHVV RI 95 LQ KLJKHU H
H[FHVVLYHO\ KLJK :KHQ DVNHG ZKDW WKH\ H[SHFV
OHDUQLQJ VI\VWHP RQO\ RI WKH UHVSRQGHQWYV
UHDOLVWLF OHDUQLQJ H[SHULHQFHV VXFK DV YLVL
WKH VWXGHQWY EHOLHYHG WKDW D 95 EDVHG OHDU
WKHLU OHDUQLQJ -XVW RYHU RQH ILIWK RI WKH UH
HGXFDWLRQDO FDSDELOLWLHV ERWK ZLWKLQ IRUPD
,Q WHUPV RI SHUFHLYHG DGYDQWDJHV RI LQWHJUD
RI WKH VWXGHQWY UHSRUWHG WKDW WKH\ FRXOG C

YLHZHG 95 DV DQ RSSRUWXQLW\ WR JDLQ SUDFW!|
VROHO\ RQ WKHRUHWLFDO OHDUQLQJ ZKLFK DOLJQ
DQG DQWLFLSDWHG WKDW LW FRXOG LPSURYH Wt
)XUWKHUPRUH EHOLHYHG WKDW WKH JUHDWHVW
DQG LQWHUDFW ZLWK FRXUVH FRQWHQW UHRRWHO\
FUHDVHG LQWHUDFWLRQ ZLWK OHDUQLQJ PDWHULDC
KLJKHU HGXFDWLRQ V\VWHP ZKLFK KDV QRW EHHQ

Conclusion

'H\ ILQGLQJV UHSRUWHG LQ WKH OLWHUDWXUH K
WHDFKLQJ PHWKRGYV DVVRFLDWHG ZLWK 95 EDVHG H
SURMHFW DQG SUREOHP EDVHG DSSURDFKHV EHLQ
WLYH DQG JDPH EDVHG PHWKRGYV DSSHDU OHVV IUF
DO S +RZHYHU FULWLFLVP KDV DOVR EHF
WKDW VRPH SUREOHPDWLF LPSOHPHQWDWLRQV PI
FDWLQJ RU UHFUHDWLQJ SK\VLFDO FODVVURRPV D
PHWKRGV /HJH %RQQHU S 7KLV FRPSOLF
ZKLFK LQGLFDWHY WKDW WKH VWXGHQWYV RI *GD VN
DGRSW DFWLYH OHDUQLQJ PHWKRGV DV RQH RI WKH
LQWR HGXFDWLRQ

7KH PDLQ KHDOWK FRQFHUQ ZLWK 95 LV F\EHUVL!
GL]JLQHVV KHDGDFKHV VZHDWLQJ H\H VWUDLQ DQ
S + WKH OLWHUDWXUH SUHVHQWY LW DV D GHW
LQJ VXFK DQ HGXFDWLRQDO HQYLURQPHQW ZLWK Z
FRQFXUUHG LQ WKHLU FRPPHQWV +HQFH IXWXUH U
PHDVXUHV VXFK DV OLPLWLQJ VHVVLRQ GXUDWLRQ I
RJ\ WR KHOS HGXFDWRUV GHOLYHU WKH VDIHVW SF
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7TKURXJK 8QLYHUVLW\ 6WXGHQWVY +HDGVHWY 7R ,PPHUVH RU 1R

&RQYHQWLRQDO WHDFKLQJ PHWKRGYV DUH JUDGX
OHDUQLQJ DSSURDFKHV 7KLV VKLIW LV GULYHQ E\
SURYLGH VWXGHQWY ZLWK LQQRYDWLYH ZD\V RI E.
D PRGHUQ VRFLHW\ 9LUWXDO UHDOLW\ LV DPRQJ W
WR KHOS WUDQVIRUP HGXFDWLRQDO H[SHULHQFHV
HQYLURQPHQWY +RZHYHU KLJKHU OHYHOV RI LPP
HQKDQFH OHDUQLQJ RXWFRPHV /HJH DQG %RQQHU
UHVHDUFK DUJXH WKDW WKH FRPSOH[LW\ RI LPP}
FRJQLWLYH ORDG ZKLFK GLYHUWVY VWXGHQWYV I[UF
WKH HIITHFWLYHQHVV RI WKH HGXFDWLRQDO H[SHUL
NQRZOHGJH GHYHORSPHQW GXH WR WKH SURFHVVLC(
VHHPV WR EH HFKRHG LQ WKH UHVSRQGHQWVY DWWL
95 PRUH LQ WHUPV RI LWV HQWHUWDLQPHQW RU L
HGXFDWLRQDO WRRO

7R HIITHFWLYHO\ LQWHJUDWH 95 EDVHG DFWLYLWL
UHVWUXFWXUH WKHLU FXUULFXOD DFFRUGLQJ WR F
VND 7DUQRZVND G5RV]DN ORNZD 7DUQRZVND
HQYLURQPHQWY WKDW DUH DFWLYH DQG OHDUQHU F
FODVVURRP HQFRXUDJHV D VKLIW LQ FRQWURO IUR
WRQRP\ H[SORUDWLRQ DQG WKH GHYHORSPHQW RI
DXWKHQWLF PDWHULDOV ZLWKLQ 95 VHWWLQJV VWX
H[SHULHQFHV WKDW SURPRWH VNLOOV UDQJLQJ IUR
WKH DSSOLFDWLRQ RI QHZ FRQFHSWV LQ FRQWHI[W
5RV]DN 7KH LQFOXVLRQ RI SLFWXUHV YLGHRYV
95 HQYLURQPHQWY SURYLGHV SRZHUIXO YLVXDO VWI
PDWHULDO DQG FRQVWUXFW QHZ NQRZOHGJH IUDPH
RU QDWLYH VSHDNHUYV

&RQVWUXFWLYLVP SODFHV HPSKDVLV RQ LQGLYL
HQVXULQJ WKDW OHDUQLQJ LV WDLORUHG WR GLYH
OHDUQHUV LV HQWLUHO\ KRPRJHQHRXV 95-EDVHG
SRUW GLIIHUHQWLDWLRQ E\ DOORZLQJ IOH[LELOLW\
PRWLYDWLRQ DQG HQJDJHPHQW

$QRWKHU NH\ FRQVWUXFWLYLVW FRQFHSW LV SUF
IRUPV WUDGLWLRQDO FODVVURRPV LQWR VSDFHV W
'LWKLQ 95 FRQWH[WV VWXGHQWY FDQ GHYHORS Wk
VHOI DVVHVVPHQW WRROV VXFK DV PXOWLSOH FK
JDPH EDVHG DFWLYLWLHV DV ZHOO DV WKURXJK S
DQG SURGXFWLRQ DFWLYLWLHYVY LQYROYLQJ D 95 VI
DFWLYLWLHV 7KHVH LPPHUVLYH SURFHVV RULHQWH
VNLOOV HVVHQWLDO IRU ZRUN RULHQWHG DQG OLIF

&RQWUDU\ WR D JUHDW GHDO RI HQWKXVLDVP WR
WHULDOV H[SUHVVHG E\ HGXFDWRUV LQ WKH OLWHL
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,ZRQD ORNZD 7DUQRZVND O9LYLDQLEL

VWXGHQWY RYHUDOO KDYH GRXEWYV DERXW LWV HIIH
ODUO\ DPRQJ WKH ODUJHU VDPSOH RI %6F VWXGHQW
DQG KHVLWDQW WR DENQRZOHGJH LWV SUHVXPHG

H[SHUWLVH DQG WKHLU SULRU H[SHULHQFH RI WUI
XQLYHUVLW\ FRXUVHV 7KH\ QRWHG WKDW WKH WLPH
DSSOLFDWLRQV DQG OHDUQ IURP WKHP LV RIWHQ G
UHODWHG NQRZOHGJH DQG VNLOOV GHYHORSPHQW
FDXWLRQ EDODQFLQJ LQQRYDWLRQ ZLWK ZHOO JUR
WKDW 95 VHUYHV DV D PHDQLQJIXO HQKDQFHPHQW
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,ZRQD ORNZD 7DUQRZVND O9LYLDQLEL
,ZRQD ORNZD 7TDUQRZVND 9LYLDQD 7DUQRZVND

= SHUVSHNW\Z\ VWXGHQWYyZ
=DQXUJ\U VL F]\ QLH ]DQXU]J\ii Z QRZH GR ZLDGF]HQ

6WUHV]F]HQLH

‘4 FIDQLH ]DVREYZ L DNW\ZQR FL ZVSRPDJDQ\FK WHFKQRORJL
QLDFK Z\*V]\FK Z\PDJD UHVWUXNWXU\]DFML SURJUDPyYZ G\GDNW
WUDG\F\MQH PHWRG\ SRZLQQ\ ]JRVWDi{ ]DVW SLRQH SRGHM FLD
RIHUXM F\PL VWXGHQWRP LQQRZDF\MQH DQJD*XM FH L RSDUWH
GRVWRVRZDQH GR Z\PRJyZ ZVSyaF]HVQHJR VSR4HF]H VWZD :L
GR W\FK QRZR FL WHFKQRORJLF]Q\FK NWyUH PDM SRWHQFMD
L LPPHUV\MQH URGRZLVNR QDXNL $UW\NXa EDGD F]\ ZSURZD
QD 95 GR G\GDNW\NL XQLZHUV\WHFNLHM PR*H ZHG&XJ VWXGH{
Ja EQ\P JUR]XPLHQLHP ]JAR*RQ\FK |[MDZLVN RUD] F]\ PR*H SU]HAT
L OHSV]H RVL JDQLH HIHNWyZ NV]WDA&4FHQLD :\]ZDQLD ]ZL ]DQH
Z\NRUJ\WWXM F\FK 95 DQDOL]RZDQH V QD SRGVWDZLH DQNLHW\
LQ*\QLHUVNLFK L PDJLVWHUVNLFK 3ROLWHFKQLNL *GD VNLHM S

6aRZD NOXF]RZH ZLUWXDOQD U]JHFJ\ZLVWR G 95 HGXNDF
HIHNW\ NVIWDaFHQLD

,ZRQD ORNZD 7DUQRZVND 9LYLDQD 7DUQRZVND

$ WUDYpV GH ORV YLVRUHV GH ORV HVWXGLDQW
VXPHUJLUVH R QR VXPHUJLUVH HQ QXHYDV H[SHULH

5HVXPHQ

/D LQWHJUDFLYQ GH UHFXUVRV \ DFWLYLGDGHY DSR\DGRV |
XQLYHUVLWDULRY UHTXLHUH XQD UHHVWUXFWXUDFLYQ GH OR\
VLQPUJLFR ORV PpWRGRV FRQYHQFLRQDOHV GHEHQ VHU VXV
TXH RIUH]JFDQ D ORV HVWXGLDQWHV IRUPDV LQQRYDGRUDV PR
FLPLHQWR DGDSWDGDV D OD VRFLHGDG FRQWHPSRUIQHD /D |
LQQRYDFLRQHV WHFQROYJLFDV OODPDGDV D WUDQVIRUPDU OD H
H LQPHUVLYRV (VWH DUWtFXOR DQDOL]D VL OD LQWHJUDFLYQ
RSLQLYQ GH ORV HVWXGLDQWHYV DXPHQWDU VX LQWHUpV SRU
FRPSOHMRV \ VL HVWR SRGUtD WUDGXFLUVH HQ XQ PD\RU FRP!:
UHVXOWDGRYV GH DSUHQGL]DMH /RV GHVDItRVY GH LPSOHPHQWD
D SDUWLU GH XQ DQiOLVLV GH ODV UHVSXHVWDV GH HVWXGLDQW
GH *GDQVN *GD VN 7HFK UHFRJLGDV HQ MXQLR \ MXOLR GH Ijl

3DODEUDYVY FODYH UHDOLGDG YLUWXDO 95 HGXFDFLYyQ HI
DSUHQGL]DMH
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7KURXJK 8QLYHUVLW\ 6WXGHQWVY +HDGVHWY 7R ,PPHUVH RU 1R
B\hgZ Fhd\Z LZjgh\kdZy <b\bZgZ LZjgh\kdZy

K Ilhgdb aj_gby mgZsboky
ih]jm Zlvky beb g_ ih]jm ZIvky \ gh\uc mqg_[guc hiul

gghl Zpby

Bgl_ljZpby j_kmjkh\ b \b~h\ ~_yl_evghklb mkbe_gguo-l_ogheh]b
lizffu mgb\_jkbl_Ih\ Ij_[m_I bo j_kljmdImjbazZpbb >ey “hklb _gby kbg_
ljz"bpbhggu_ f_Ih~u “he gu [ulv aZf_g_gu ih"oh~Zfb Zdlb\gh]h h[m
sbfb kim~_glZf bggh\Zpbhggu_ m\e_dZl_evgu_ b dheeZ[hjZIb\gu_
agzZzgbc z~Zilbjh\Zggu_ d ihlj_[ghklyf kh\j_f_ggh]h h[s_kI\Z <bjlm
95 hlghkblky d I_f I_ogheh]lbg_kdbf bggh\Zpbyf hl dhlhjuo h b"Z_
h[{jZah\Zgby \ gZijZ\e_gbb bgl_jZdlb\guo b ih]jm guo kj_” h[mqg_gby =
fh™ | eb bgl_J]jZpby 95\ mqg_[gu_ dmjku mgb\_jkbl_Ih\ ih fg_gbx kim’
bgl_j_k d [he__ ]Jem[hdhfm ihgbfZgbx keh guo y\e_gbc b fh _I eb wlh
\hle_qg_gbx b memqr_gbx ~“hklb _gby j_amevliZlh\ h[mqg_gby <uah\u
kljmdpbhggh]h "bazZcgZ ijhZzgZebabjh\Zgu gZ hkgh\_ j_amevlZlh\ hijhk
Z1Z b fZ]1bkljZImju =~Zgvkdh]lh ihebl_ogbqg_kdh]lh mgb\_jkbl_1Z *GD \
\ bxg_ bxe_ Ijlo 1h"Z

Dexq_\u_ keh\Z \bjilmZevgZy j_Zevghklv 95 h[jZah\Zgb_ wnn_dl
95 j_amevlZlu h[mqg_gby
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Sobia Yasmeen

8QLYHUVLW\ RI %DUL $OGR ORUR ,WDO\ (GXFDWLRQ 3V\FKROR
@KWWSV RUFLG RUJ jjjs jjjj snmj gkmk

,PPHUVLYH THFKQRORJLHV $5 95 |IF
Learning in Multicultural Classrooms:
$GGUHVVLQJ WKH 1HHGV RI ,QWHUGC

$SEVWUDFW

$V D UHVXOW Rl JOREDOL]DWLRQ (XURSHDQ XQLY!
RYHU WKH ZRUOG HQULFKLQJ WKH FDPSXV FRPPXQL
DQG SHUVSHFWLYHV +RZHYHU WKH\ I[UHTXHQWO\
ZHOO EHLQJ GXH WR ODQJXDJH REVWDFOHV FXO\
7KH QHZ WUHQGV RI LQQRYDWLYH WRROV LPPHUVL)
DULVHQ WR PHHW WKHVH SUREOHPV KHDG RQ ,PPH!
WR LPSURYH OHDUQLQJ H[SHULHQFHV IDFLOLWDW!
FOXVLYH LQVWUXFWLRQ DQG LPSDFW WKH PRWLYD
LQWHUQDWLRQDO VWXGHQWY 7KLV WKHRUHWLFDO
WKHRUHWLFDO DVSHFW RI WKLV GRPDLQ 7KH SDSF
PDWLF PDQQHU ZLWKLQ WKH (XURSHDQ FRQWHI[W \
LQJ RQ VRFLRFXOWXUDO WKHRU\ FRJQLWLYH ORDG
$GGLWLRQDOO\ LW KLJKOLJKWYV LPSRUWDQW GLIILF
WHFKQRORJ\ LQ PXOWLFXOWXUDO FODVVURRPV 7K
LQFOXVLYLW\ LQ PLQG $5 95 VSDFHV KDYH WKH DE
E\ SURPRWLQJ SV\FKRORJLFDO VDIHW\ LQWHUFXOW

. H\Z R PBHYMLWHFKQRORJLHV $5 95 OXOWLFXOWXUDC
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6RELD <DVPHHQ

Introduction

*UHDWHU LQWHUQDWLRQDO VWXGHQW PRELOLW\
FKDQJH LQ (XURSHDQ KLJKHU HGXFDWLRQ 7KHUH L\
DQG SHGDJRJLFDO EDFNJURXQGY UHSUHVHQWHG DF
QDWLRQDO VWXGHQWY DWWHQGLQJ (8 LQVWLWXWLI
EDFNJURXQG %DND\ .DVVLP %HFDXVH RI
KDYH WR ILQG QHZ ZD\V WR WHDFK WKDW YDOXH GL
GR WKHLU EHVW DFDGHPLFDOO\ 6WDUFN HW DO
WLRQ ODQJXDJH EDUULHUV DQG XQIDPLOLDU DFDG
IRULQWHUQDWLRQDO VWXGHQWY O0XO\DGL HW DO
LQVWLWXWLRQV UHSRUW PRUH VWUHVV DQG OHVV
ZKLFK LV VXSSRUWHG E\ UHVHDUFK $OKDUEL 6PLW
DQG 6FKZHLVIXUWK WKHVH GLIILFXOWLHV DUH
LQVWLWXWLRQDO UHDGLQHVV IRU FXOWXUDOO\ UH\

5LJLGLW\ UHOLDQFH RQ WH[WV DQG FXOWXUDO |
OHYHOHG DJDLQVW WUDGLWLRQDO OHFWXUH EDVH
HQWO\ WKHVH PHWKRGV SXW VRPH VWXGHQWY DW D
SURILFLHQW LQ WKH WDUJHW ODQJXDJH DQG KDYH F
$EGXTRGLURYD HW DO $V D UHVXOW QRW RQ
FXOWXUDO OHDUQLQJ SUHVHQWHG WR GRPHVWLF V
LQYROYHPHQW IURP RYHUVHDV VWXGHQWYV -DUH UH
JHQFH RI $5 95 SUHVHQWYV D JDPH FKDQJLQJ RSWLR
YLUWXDO UHDOLW\ 95 DXJPHQWHG UHDOLW\ $5 \
WRS RI WKH DFWXDO ZRUOG 'DUJDQ HW DO 5D
FRQWHQW OHDUQHUV FDQ HQJDJH H[SHULHQWLDOC
FDQ PLPLF UHDO OLIH FXOWXUDO DQG OLQJXLVWLF
$ WUHQG WRZDUGV H[SHULHQWLDO HGXFDWLRQ LV
LPPHUVLYH OHDUQLQJ ODEV LQ (XURSHDQ XQLYHUV

$FFRUGLQJ WR 'L 1DWDOH HW DO LPPHUVL
WR DFFRPPRGDWH PXOWLSOH OHDUQLQJ VW\OHV E\
DXUDO DQG NLQHVWKHWLF FKDQQHOV 7KLV DSSU
SURILFLHQF\ 1JR HW DO 7KLV LV LQ OLQH ZLV
IRU OHDUQLQJ 8'/ ZKLFK VWUHVV WKH QHHG RI RIIF
LQWHUDFWLRQ DQG H[SUHVVLRQ WR FDWHU WR WK
8VLQJ DXJPHQWHG DQG YLUWXDO UHDOLW)\ -HGXFDW
DOO\ GLYHUVH VFHQDULRYV FKDUDFWHUV DQG VWR
RQ LQOWHUQDWLRQDO SXSLOV <HK HW DO

&XOWXUDOO\ UHVSRQVLYH SHGDJRJ\ *D\ LV L
LW SODFHV DQ HPSKDVLV RQ UHFRJQL]LQJ DQG LQFF
LQWR WKH FODVVURRP H[SHULHQFH $ VHQVH RI FRP
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,PPHUVLYH 7THFKQRORJLHV $5 95 IRU (QKDQFLQJ /HDUQLQJ LQ

FDQ UHVXOW IURP WKLV ,Y '"HWHUPLQDWLRQ 7
WKDW UHODWHGQHVY FRPSHWHQFH DQG DXWRQR
PRWLYDWLRQ 9LUWXDO UHDOLW\ DQG DXJPHQWHG
LQJ VWXGHQWYV ZLWK VRFLDO ERQGLQJ RSSRUWXQL
DGDSWLYH FKDOOHQJHV DQG OHDUQLQJ URXWHV GH
HW DO 7KH LPPHUVLYH QDWXUH RI $5 95 PDN
SUHVHQW ZKLFK LV FUXFLDO IRU PHDQLQJIXO LQW
&RPPXQLW\ RI ,QTXLU\ WKHRU\ &KR HW DO

2QH Rl WKH PRVW LPSRUWDQW FRQGLWLRQV LQF(
HQYLURQPHQW DQ LQFOXVLYH WHDFKHU VWXGHQW
SHGDJRJ\ RSSRUWXQLWLHV IRU PHDQLQJIXO LQWH
WLFHVY FOHDU FRPPXQLFDWLRQ DQG ODQJXDJH VX
DQG YDOXHV DUH HVVHQWLDO IRU PXOWLFXOWXUL
VRFLDOO\ SUHVHQW LQ WKH FODVVURRP VR WKDW
'LRQJ $Q[LHW\ KRPHVLFNQHVV DQG ©ORQHOL
QDWLRQDO VWXGHQWY DQG FDQ KLQGHU WKHLU DE
SURYLGLQJ VDIH SODFHV WR SUDFWLFH H[SHULPHQ
VHWWLQJV SURPRWH HPRWLRQDO KHDOWK DQG VHC
RQ WKH HIITHFWV RI DXJPHQWHG DQG YLUWXDO UHDC
ZHOO EHLQJ RI LQWHUQDWLRQDO VWXGHQWYV LQ PX
GHVSLWH WKH DEXQGDQFH RI HYLGHQFH GRFXPHQ
WHFKQRORJLHV :KLOH WKH XVH RI DXJPHQWHG DQC
LQ LWV HDUO\ VWDJHV YHU\ IHZ VWXGLHV KDYH IR

$0 $QVL HW DO

7KLV SDSHU SUHVHQWY D QHZ WKHRUHWLFDO 1U]|
UHDOLW)\ LQ KLJKHU HGXFDWLRQ ,W LPSURYHV XSR(
GULYHQ DSSURDFK UDWKHU WKDQ IRFXVLQJ MXVW F
7KLV IUDPHZRUN LQWHJUDWHY VHYHUDO WKHRULH\
RXV UHVHDUFK WKDW KDV IRFXVHG RQ LPPHUVLYH V
7KHVH WKHRULHV LQFOXGH ([SHULHQWLDO /HDUQ|
8'/ &53 DQG 6'7 %\ GUDZLQJ IURP D YDULHW\ RI Wi
DV DQ LQFOXVLYH HGXFDWLRQDO HFRV\VWHP WKL
WLRQ FXOWXUDO UHSUHVHQWDWLRQ FRJQLWLYH F
KHDOWK DOO DW RQFH ,QVWHDG RI YLHZLQJ LPPHU
GLVVHPLQDWLQJ LQIRUPDWLRQ WKH IUDPHZRUN U
LQFOXVLRQ DQG SV\FKRORJLFDO VXSSRUW ZLWK W
LQJ DIILUPDWLRQ RI LGHQWLW\ DQG HPRWLRQDO
SURYLGHV D FRQWH[W VHQVLWLYH URDGPDS IRU XC
DQG PXOWLFXOWXUDO FRKRUWY DV LW LV ILUPO\ U
HGXFDWLRQ ODQGVFDSH DQG DOLJQV ZLWK- SROLF\
]JDWLRQ DJHQGD DQG WKH (XURSHDQ +LJKHU (GXFD
RWKHU FRXQWULHV VWXG\LQJ LQ ,WDO\ KDYH XQLT:
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6RELD <DVPHHQ

EDVHG FODVVHV LQFOXGLQJ ODQJXDJH OLPLWDWLF
ODWLRQ

7KLV DSSURDFK FDQ KHOS WKHP RYHUFRPH WKHYV
VWXGHQWY FRQQHFW PRUH IDLUO\ ZLWK DFBGHPLF
SRUW FXOWXUDOO\ YDULHG QDUUDWLYHV DQG PX
FRIJQLWLYH EXUGHQ ZKLOH DIILUPLQJ VWXGHQWVT
OHDG LW GHPRQVWUDWHY KRZ LPPHUVLYH HQYLL
PRWLYDWLRQ E\ VWUHQJWKHQLQJ FRPSHWHQFH WKL
WKURXJK FROODERUDWLYH WDVNV DQG DXW-RQRP\ V
GHQWV ZKR PLJKW RWKHUZLVH IHHO GLVHQJDJHG W
FRIQLWLYH DQG LQVWUXFWLRQDO SUHVHQFH &RP]
WKH IUDPHZRUN HPSKDVL]HV KRZ LPPHUVLYH VHW
VDIH VSDFHV ZLWK ORZ VWDNHV ZKLFK FDQ KHOS L
DQG ERRVW WKHLU FRQILGHQFH 7KLV ZLOO LPSUR
WKHLU DFDGHPLF SHUIRUPDQFH 7KLV ZD\ LPPHUVL
D VWUDWHJILF URXWH IRU LQFOXVLYH DQG JOREDO
QRW RQO\ WDFNOHV LQGLYLGXDO OHDUQLQJ LPSHC
EURDGHU LQWHUQDWLRQDOL]DWLRQ GULYH

3XUSRVH DQG 2EMHFWLYHYV

7KLYV SDSHU WKHUHIRUH DLPV WR HI[SORUH KRZ
HQFHV LQYHVWLIDWH KRZ $5 95 VXSSRUWYV FXO\V
WHDFKLQJ HIDPLQH LPSDFWV RQ PRWLYDWLRQ
LGHQWLI\ FKDOOHQJHY DQG EHVW SUDFWLFHV I
HGXFDWLRQ FODVVURRPV HVSHFLDOO\ LQ (XURSH D
WKH IROORZLQJ ZHUH WKH UHVHDUFK TXHVWLRQV F
54 ,Q ZKDW ZD\V GRHV $5 95 LPSURYH VWXGHQWV
54 +RZ GRHV $5 95 VXSSRUW WHDFKLQJ IRU VWXGF
ODQJXDJHV™
54 +RZ GRHV $5 95 DIIHFW VWXGHQWVY PRWLYDWLF
54 :KDW FKDOOHQJHV DQG EHVW SUDFWLFHYV DUH
FXOWXUDO FODVVURRPV LQ (XURSH DQG ,wDO\"

Significance

7KH SXUSRVH RI WKLV VWXG\ LV WR GHYHORS D W
WKH XQLTXH HGXFDWLRQDO UHTXLUHPHQWY RI1 LQV
FXOWXUDO XQLYHUVLWLHYV E\ FRPELQLQJ LQFOXVL
RJ\ $5 95 8QLYHUVLWLHY LQ (XURSH DUH EHFRPL
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,PPHUVLYH 7THFKQRORJLHV $5 95 IRU (QKDQFLQJ /HDUQLQJ LQ

VWXGHQWYVY IURP DOO RYHU WKH ZRUOG ZLWK D Z|
DFDGHPLF EDFNJURXQGV 5REHUWVRQ .HG]JLHUVNL
GHQWYV DUH IUHTXHQWO\ XQGHU HQJDJHG XQPRWL)
VLQFH FRQYHQWLRQDO WHDFKLQJ DSSURDFKHV GR !
=KLTLDR HW DO

7R ILOO WKLV LPSRUWDQW QHHG WKLV VWXG\ W
UHDOLW\ $5 95 WHFKQRORJLHYV FDQ UHYROXWLRQL
VLYH FODVVURRPV ,WV PDMRU FRQWULEXWLRQ LV
IUDPHZRUNV LQFOXGLQJ 8'/ 6'7 &53 DQG 6RFLDO &
ZKROH 7KH UHVHDUFK FRQFHSWXDOL]HV WKH SRW
HUDVH FXOWXUDO DQG ODQJXDJH EDUULHUV LQFU}
LQJ URXWHV E\ LQWHJUDWLQJ WKHVH YLHZSRLQWYV
OD\V RXW D FRQFHSWXDO URDG PDS IRU ODZPDNHLU
LPPHUVLYH WHFKQRORJLHY LQWR LQFOXVLYH WHDF
GDORQH GLJLWDO WRROV

(TXDOO\ LPSRUWDQW LV WKH VWXG\TV HPSKDVLV F
HU HGXFDWLRQ WKURXJKRXW (XURSH KDYH HPSKDV

6LUL HW DO (IDPSOHV LQFOXGH WKH %RORJQI
(GXFDWLRQ $UHD (+($%$ ERWK RI ZKLFK SURPRWH
LQWHUQDWLRQDO PRELOLW\ /L (YHQ LI WKHUF

RI LQOWHUQDWLRQDO VWXGHQWY VWXGLHV VKRZ Wk
PDUJLQDOL]DWLRQ ODQJXDJH EDUULHUV DQG ORZH
7DYDUHYV 7KLV DUWLFOH FRLQFLGHV ZLWK DQ
RI FRQVWUXFWLQJ FRKHVLYH PXOWLFXOWXUDO OHI
DV PHWKRGV WR EULGJH WKHVH JDSV
'KHQ UHVHDUFKHUV QDUURZ RXU IREXV WR ,WDC
UHOHYDQW ,QWHUQDWLRQDO VWXGHQWY HVSHFL!
VLPLODU PRELOLW\ SURJUDPV KDYH EHHQ VWHDGLC
XQLYHUVLWLHY O0DQ\ LQWHUQDWLRQDO VWXGHQWYV
DGMXVWLQJ WR ,WDOLDQ ODQJXDJH FODVVHV FXOW
DQG WKH ODFN RI VRFLDO LQFOXVLRQ DV REVWDF
6XSSRUWLQJ LWV JOREDOL]DWLRQ GULYH DQG W
WKLV VWXG\ RITHUV D WKHRUHWLFDO SHUVSHFWLYH
DQG UHFRPPHQGV D VWUDWHJILF VROXWLRQ IRU ,WE
%\ GUDZLQJ DWWHQWLRQ WR WKH PRWLYDWLRQD
DGGLWLRQ WR WKH FRJQLWLYH RQHV WKH DUWLFOF}
BWXGLHY KDYH VKRZQ WKDW D VHQVH Rl EHORQJLQ.
WLRQ KDYH D VLIJQLILFDQW LPSDFW RQ WKH HQJDJt
VWXGHQWYV &RUQH\ HW DO ,PPHUVLYH HQYLUF
HPRWLRQDO LQFOXVLRQ E\ VLPXODWLQJ FXOWXUDOC
VXSSRUW V\VWHPV DQG FROODERUDWLYH YLUWXDC
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WKHRUHWLFDO PRGHOV IUHTXHQWO\ IDLO WR DFFR:
QHQWV RI LQFOXVLRQ VR WKLV IRFXV RQ VWXGHQW
7KLV SDSHU SURSRVHG IUDPHZRUN WKDW KDV UH
WLHV LQ (XURSH DQG ,WDO\ LQFOXGLQJ SROLF\PD
FUHDWLRQ ,W SURYLGHV D WKHRUHWLFDO IUDPHZ
HGXFDWLRQ SROLFLHV SURJUDPV DQG SUDFWLFHV
VDU\ WHFKQRORJ\ 8QLYHUVLWLHV FDQ EHQHILW IU
DSSURDFKHV WR $5 95 LQWHJUDWLRQ LQWR PXOWLF
SHUILFLDO RU IUDJPHQWHG DGRSWLRQ RI WKHVH W
WR WKH JURZLQJ ERG\ Rl OLWHUDWXUH RQ WKH WR:
'KLOH LQWHUHVW LQ DXJPHQWHG DQG YLUWXDO |
DFDGHP\ PRVW RI WKH FXUUHQW UHVHDUFK LV HL
ZLWK DQ HPSKDVLV RQ WRROV RU H[DP VFRUHV 6K
YHZ VWXGLHV FRQQHFW LPPHUVLYH WHFKQROR
LQFOXVLYHQHVVY DQG WKH OLYHG H[SHULHQFH RI |
=KDQJ HW DO J)LOOLQJ WKDW YRLG WKLV VWX
VXUURXQGLQJ WHFKQRORJ\fV UROH LQ LQFOXVLYH
DV HTXLW\ GULYHQ HGXFDWLRQDO LQWHUYHQWLRQ)\
RI WKHPVHOYHV )LQDOO\ WKLV SDSHU LV LPSRUWL
,Q GRLQJ VR LW SURYLGHV LQGLUHFW VXSSRUW |
SOXUDOLVP LQWHUFXOWXUDO FRPPXQLFDWLRQ D
ZKLFK DUH IXQGDPHQWDO SULQFLSOHV ZLWKLQ WK}
(XURSHDQ 8QLRQ )XWXUH FLWL]JHQV ZKR DUH PRUH
DZDUH FDQ EH KHOSHG E\ LPPHUVLYH WHFKQRORJLH\
FXOWXUDO VHQVLWLYLW\ DQG FROODERUDWLRQ DF

Literature Review

$XJPHQWHG DQG YLUWXDO UHDOLW\ $5 95 DQG
KDYH SLTXHG D ORW RI LQWHUHVW LQ WKH UHDOP |
WLFXOWXUDO FODVVURRPV ZKHUH VWXGHQWYV FRPH
EDFNJURXQGVY %D[WHU +DLQH\ JURP D IRFXV
D PRUH PHWKRGLFDO H[DPLQDWLRQ RI WKHLU SHGDJ
95 LQ HGXFDWLRQ KDV SURJUHVVHG VLJQLILFDQWO
UHDOLW\ $5 95 WR PHHW WKH HGXFDWLRQDO JRD
VWXGHQWY LV EHFRPLQJ PRUH LPSRUWDQW DV PR
GRRUV WR VWXGHQWY IURP DOO RYHU WKH ZRUOCG
DFFRPPRGDWLQJ DQ LQIOX[ RI LQWHUQDWLRQDO
VWLPXODWLQJ FODVVURRPV IRU DOO VWXGHQWYV OF
OLWHUDWXUH VWXG\ LV WR LQYHVWLJDWH XVLQJ F
PHUVLYH WHFKQRORJLHV PLJKW LPSURYH HGXFDWL
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,PPHUVLYH 7THFKQRORJLHV $5 95 IRU (QKDQFLQJ /HDUQLQJ LQ

(QKDQFLQJ /HDUQLQJ ([SHULHQFHV WKURXJK ,PP

$ ODUJH DPRXQW Rl UHVHDUFK SUHVHQWYV DXJPH
UHVRXUFHV IRU GHYHORSLQJ FRQWH[W VSHFLILF OH
OHDQLQJIXO OHDUQLQJ WDNHV SODFH YLD GLUHF!
EXLOGLQJ DV VWDWHG LQ .ROEfV ([SHULHQWLDO /H
9LUWXDO UHDOLW\ 95 HQYLURQPHQWY KHOS VWXGH
WKHRU\ WR SUDFWLFDO DSSOLFDWLRQ E\ VLPXODW
FDQ KRQH WKHLU DELOLWLHV DQG SXW WKHLU QRWL
,PPHUVLYH VLPXODWLRQV DUH PRUH HIIHFWLYH WK
IRVWHULQJ VSDWLDO DZDUHQHVV FRQFHSWXDO P
DFFRUGLQJ WR VWXGLHY FRQGXFWHG LQ 67(0 DQGC
XQLYHUVLWLHV &KDVRNHOD

7KH ZRUWK RI $5 95 LV IXUWKHU VXSSRUWHG E\
ZKLFK SODFHV DQ HPSKDVLV RQ WKH OHDUQHUV DI
GXFWLRQ 6FDYDUHOOL HW DO 7KLV H[SHULHQ
XQGHUVWDQG DQG UHPHPEHU PRUH LQIRUPDWLRQ
OHFWXUH KHDY\ GHOLYHU\ IRUPDWV ZKLFK FDQ EH
RQG ODQJXDJH +DMLDQ HW DO 5HVHDUFEK IRX
ODQJXDJHV ZHUH PRUH HQJDJHG DQG XQGHUVWRRG
ODEV $UXDQQR HW DO

$Q DGGLWLRQDO YLHZSRLQW LV SURYLGHG E\ &

7KLV WKHRU\ VWDWHY WKDW $5 95 FDQ DOOHY!I

HQKDQFH UHOHYDQW SURFHVVLQJ E\ XWLOL]LQJ PI
VRXQG DQG VSDWLDO SHUFHSWLRQ 6ZHOOHU
IRUHLJQ VWXGHQWY VLQFH WKH\ IUHTXHQWO\ IDF
WHPSWLQJ WR FRPSUHKHQG DFDGHPLF PDWHULDO |
WRQJXH 2SWLPDO GHVLJQ RI LPPHUVLYH SODWIRU
FRPSOLFDWHG NQRZOHGJH ZKLFK LPSURYHV FRQF}
PDQFH 2XZHKDQG HW DO

6XSSRUWLQJ &XOWXUDOO\ DQG /LQJIJXLVWLFDOC(

%HLQJ VHQVLWLYH WR FXOWXUDO UHSUHVHQWDWL
DQG HQVXULQJ HTXDO SDUWLFLSDWLRQ DUH DOO Q
WLFXOWXUDO VHWWLQJV 7KH FRQFHSWV RI 8QLYHL
DUH LQ OLQH ZLWK WKH DIIRUGDQFHV RI $5 95 SOD
RI UHSUHVHQWDWLRQ HQJDJHPHQW DQG H[SUHVVL
GHQWV RI GLIIHUHQW OLQJXLVWLF DELOLWLHV XQGH
FODVVURRP LQWHUDFWLRQV DQG LPPHUVLYH SODWIF
QDUUDWLRQ YLVXDO KLQWV FDSWLRQV DQG VXEW
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(YLGHQFH IURP VWXGLHY FRQGXFWHG LQ (XURSHDC
ODQJXDJH OHDUQLQJ WDVNV VKRZV WKDW IRUHLJQ
REVWDFOHY WKURXJK PXOWLPRGDO GHVLJQ VLQF
TXLFNO\ DQG UHWDLQ PRUH RI ZKDW WKH\ OHDUQ &

$QDO\]LQJ LPPHUVLYH GHVLJQ FDQ DOVR EH GRQl
5HVSRQVLYH 3HGDJRJ\ /D 6HUQD $FFRUGLQJ \
95 VLPXODWLRQV FDQ HLWKHU VXSSRUW RU XQG
GHSHQGLQJ RQ WKH FXOWXUDO PDWHULDO DQG YL\
HW DO &ROODERUDWLQJ ZLWK VWXGHQWV X\
DQG ZRUNLQJ WR HOLPLQDWH SUHMXGLFHV DUH DO
,WDO\ LV KRPH WR QHZ SURJUDPV OLNH 3,P-PHUVLY
WLRQDO VWXGHQWY IHHO PRUH DW KRPH E\ FUHDW
DJH FRXUVHV WKDW LQFRUSRUDWH VWRULHV IURP I
%RWWLQR

(TXDOL]LQJ SDUWLFLSDWLRQ G\QDPLFV LQ PXOWL

HILW RI LPPHUVLYH SODWIRUPV 6LGGLTL TKHI
D FXOWXUDO VHWWLQJ WKURXJK LQWHUDFWLRQV E
6RFLRFXOWXUDO 7KHRU\ ODUJLQVRQ 'DQJ- , G

WLFLSDWH DFWLYHO\ DORQJVLGH WKHLU QDWLYH V
UHDOLW\ 95 HQYLURQPHQWYV WKDW SURPRWH FROO
DFWLRQV VKDUHG YLUWXDO DUWLIDFWY DQG JHVW
WLFDWHG ODQJXDJH VNLOOV

,PSDFW RQ QWHUQDWLRQDO 6WXGHQWVYT ORWLYDW

SUREOHPV ZLWK ODQJXDJH DQG FXOWXUDO DGMX
VWXGHQWY WR IHHO ORQHO\ DQ[LRXV DQG OHVV [

SDUWV OHVLGRU 60\ 8VLQJ WKH FRQFHSWV |
UHVHDUFK LQGLFDWHY WKDW $5 95 FDQ KDYH D SRV
HQJDJHPHQW 'HFL 5\DQ BWXGHQW LQWULQVL

WKUHH SLOODUV RI LPPHUVLYH OHDUQLQJ DXWRQ
OHDUQLQJ SDWK FRPSHWHQFH WKH JUDGXDO PD
DELOLW\ WR FROODERUDWH LQ VKDUHG YLUWXDO V

BWXGLHV FRQGXFWHG LQ (XURSHDQ XQLYHUVLW
OHDUQLQJ LQWHUYHQWLRQV VLJQLILFDQWO\ LPSUR)
DQFH ZKHQ FRPSDUHG WR PRUH FRQYHQWLRQDO D:
KLOH UHVHDUFK LQ ,WDO\ LV VWLOO LQ LWV HDL
FRPSDUDEOH WUHQGYV IRU LQVWDQFH LQWHUQDMW
UHODWHG DQ[LHW\ DQG KLJKHU DWWHQGDQFH DQG \
DQDWRP\ ODEV DW WKH 8QLYHUVLW\ Rl %RORJQD /I
E\ $5 95 FDQ KHOS VWXGHQWY RYHUFRPH SHUIRUPL
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,PPHUVLYH 7THFKQRORJLHV $5 95 IRU (QKDQFLQJ /HDUQLQJ LQ

SUHVHQWDWLRQV RU VRFLDO LQWHUDFWLRQV ZKLF
=LHONH HW DO

7R DLG WKH PHQWDO KHDOWK RI RYHUVHDV VWXC
KDYH LPSOHPHQWHG YLUWXDO UHDOLW\ VWUHVV UH
IXOQHVY VLPXODWLRQV .DPSD HW DO 7TKHVH
RI 3OHDVDQW 3V\FKRORJ\ ZKLFK VWDWH WKDW KDS
WLFLSDWLRQ DFKLHYHPHQW DQG SOHDVDQW HPRWL
EHQHILW IURP $5 959V DELOLW\ WR FUHDWH LPPHUYV
GHFUHDVH IHDU ZKLFK LQ WXUQ LPSURYHV WKHLU

&KDOOHQJHVY DQG % HVW 3UDFWLFHV IRU ,QW
LQ OXOWLFXOWXUDO +LJKHU (GXFDWLR(

(YHU\RQH DJUHHV WKDW $5 95 KDV JUHDW SRWHQ
FOHV WR RYHUFRPH DFFRUGLQJ WR &UHHG HW DO
H[SHQVHV LQVXIILFLHQW GLJLWDO LQIUDVWUXFWX
ZRUULHV DERXW DFFHVVLELOLW\ DQG HTXLW\ DUH
RSLQLRQV RQ WKH XVHIXOQHVV RI WHFKQRORJ\ DQ
QLILFDQW LPSDFW RQ ZKHWKHU WKH\ FKRRVH WR L
%HUPHMR HW DO '"HVSLWH LQWHUHVW LQ LPF
VRUV SROOV UHYHDO WKDW WKHLU XVH LV OLPLWH
WUDLQLQJ RSSRUWXQLWLHV

7KH EHVW SUDFWLFHV WKDW KDYH EHHQ IRXQG LG
XDO UROORXW EHJLQQLQJ ZLWK DIIRUGDEOH PRELO
95 VHPLQDUV IRU IDFXOW\ SURIHVVLRQDO GHYHOR
VLYH DFWLYLWLHV ZLWK VSHFLILF OHDUQLQJ JRDOV
WDNH DFFHVVLELOLW\ LQWR DFFRXQW WKH 8QLYHUV
OLNH FRPSDWLELOLW\ ZLWK VFUHHQ UHDGHUV DOW
UHGXFWLRQ WR PDNH VXUH WKDW VWXGHQWV ZLWK

7R FRPEDW FXOWXUDO ELDV DQG SURPRWH GLYF
EDFN FURVV FXOWXUDO FR GHVLJQ RI LPPHUVLYH FI
PHQW LQ FRQWHQW SURGXFWLRQ WHDPV LV KLJKO\ 1
WLRQ 7KLV ZLOO KHOS HQVXUH FXOWXUDO VHQVLYV
RI RZQHUVKLS DQG EHORQJLQJ 6XFK SURFHGXUHYV
DQ LQFUHDVLQJO\ GLYHUVLILHG LQWHUQDWLRQDO
VWUXFWXUHV IRU WKH FXOWXUDOO\ LQFOXVLYH LQ)
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6\QWKHVLYVY DQG 5HVHDUFK *DSV

$ FRQVLVWHQW WKHRUHWLFDO SDWWHUQ HPHUJH
WHEKQRORJLHY FDQ KHOS LQWHUQDWLRQD® VWXGH
LQJ WKHP WR WDNH DQ DFWLYH UROH LQ WKHLU Rz
OLQJXLVWLF DQG FRJQLWLYH EDUULHUV &RJQLWL)
VRFLDO SUHVHQFH DQG FXOWXUDO LQFOXVLRQ 6R]
VLYH 3HGDJRJ\ 6KDGLHY HW DO %XW WKHVH
ZLWK FDUHIXO SODQQLQJ EDFNLQJ IURP LQVWLWX!
LQGLYLGXDO VLWXDWLRQ

,QWHUQDWLRQDO VWXGHQWY LQ PXOWLFXOWXUI
QRW EHHQ WKH VXEMHEW RI PDQ\ HPSLULFDO LQYH
RI OLWHUDWXUH RQ LPPHUVLYH OHDUQLQJ LQ (XL
PHQWDO KHDOWK FKDOOHQJHV H[SHULHQFHG E\ PR
WR DGGUHVV WKH ODEN RI UHVHDUFK WKDW FRQQH
ZHOO EHLQJ DGGUHVV WKHVH GHILFLHQFLHV WKH |
YHORSHG ,W FRPSLOHV DQG V\QWKHVL]HV SUHYLR:
WKH FXOWXUDOO\ LQFOXVLYH PRWLYDWLRQDO DOQ
95 LQ KLJKHU HGXFDWLRQ 'L 1DWDOH HW DO

7TKHRUHWLFDO )UDPHZRUN

7R EHWWHU XQGHUVWDQG KRZ DXJPHQWHG DQG
SURYH WKH OHDUQLQJ PRWLYDWLRQ HQJDJHPHQW
PXOWLFXOWXUDO FODVVURRPV WKLV SDSHU SUHVHC
LPSRUWDQW LGHDV DQG UHVXOWV I[URP WKH WKHPH
FLHQFLHV LQ WKH ,WDOLDQ KLJKHU HGXFDWLRQ VH
GHGLFDWLRQ WR GLJLWDOL]HG DQG LQFOXVLYH HG
)XQGDPHQWDO WR WKH IUDPHZRUN LV WKH ([SH
WKDW SODFHV DQ HPSKDVLV RQ OHDUQLQJ YLD
LQJ WKLQNLQJ DQG WU\LQJ DJDLQ ORUULV $
DXJPHQWHG DQG YLUWXDO UHDOLW\ VI\VWHPV ZKLFK
FRQWHQW EH\RQG ODQJXDJH EDUULHUV XVLQJ UHD

$O*HUDIL HW DO 7R HQVXUH WKDW VWXGHQW"
OHYHOV KDYH HTXDO DFFHVV WR GLIILFXOW DFDG
<DQJ )DUOH\ SURYLGHYV VXSSRUW IRU WKLV F

$5 95 PDWHULDOV VKRXOG EH PXOWLPRGDO DQG VS
RXV ORDG

$Q LQFOXVLYH WHDFKLQJ IUDPHZRUN EDVHG RQ W|
5HVSRQVLYH 3HGDJRJ\ .LHUDQ $QGHUVRQ VXU
7THDFKLQJ LQ WKHVH DSSURDFKHYV SODFHV DQ HPSK
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,PPHUVLYH 7THFKQRORJLHV $5 95 IRU (QKDQFLQJ /HDUQLQJ LQ

VWXGHQWVY] FXOWXUDO LGHQWLWLHYV IDFLOLWDWL
VLRQ WKURXJK D YDULHW\ Rl PHDQV DQG UHPRYLQ.
RI DXJPHQWHG DQG YLUWXDO UHDOLW\ VXFK DV FX
LQWHUDFWLRQV DQG PXOWLOLQJXDO QDUUDWLRQ
WKHP UHDO LQ YLUWXDO ZRUOGV 5DKPDQX HW DO
WKDW LPPHUVLYH OHDUQLQJ VSDFHV DUH ZHOFRPL(
DGGLWLRQ WR EHLQJ VXFFHVVIXO IRU FRIJQLWLYH C

,QWHJUDWLQJ WKH &RPPXQLW\ Rl ,QTXLU\ PRGHO
WHUPLQDWLRQ 7KHRU\ 'HFL 5\DQ WKH WKLU
IREFXVHV RQ SV\FKRVRFLDO G\QDPLFV ,QWHUQDWL
DXWRQRP\ FRPSHWHQFH DQG UHODWHGQHVV ZLWK |
RJ\ =KDQJ OLDR 7KLV LQ WXUQ FDQ OHDG V
$W WKH VDPH WLPH LPPHUVLYH SODWIRUPV ERRVW
WLPH LQWHUDFWLRQ FRJQLWLYH SUHVHQFH LV HQI
WDVNV DQG WHDFKLQJ SUHVHQFH LV HQKDQFHG X
+DLQH\ ,QWHUQDWLRQDO VWXGHQWV ZKR IU
ORQHOLQHVV IHDU RI WKH XQNQRZQ DQG ODFN FF
PHUVHG LQ D QHZ FXOWXUH JUHDWO\ EHQHILW IUR
VWUDWHJILHYV $VSHFWV RI HPRWLRQDO VDIHW\ DQ
RI VRFLDO DQG HPRWLRQDO GHYHORSPHQW HQFL
&KLOGV HW DO

6XSSRUWLQJ PHQWDO KHDOWK DQG HPRWLRQDO
FDQ OHVVHQ DFFXOWXUDWLYH VWUHVV SURPRWH E
IRU H{SSORUDWLRQ ,PPHUVLYH H[SHULHQFHV FDQ V.
DQ[LHW\ DPRQJ (UDVPXV VWXGHQWY DFFRUGLQJ W
LQFOXGLQJ WKH 8QLYHUVLW\ RI %RORJQDIV 95 ED
%DWWDJOLD /IDVWO\ WKH IUDPHZRUN UHFRJ
FRQGLWLRQV DV HOHPHQWY WKDW FDQ HLWKHU IDF

)XQGLQJ FRQVWUDLQWY WKH ODFN RI IDFXOW\ Wi
VWUXFWXUH DUH VRPH RI WKH REVWDFOHV WKDW )
GHVSLWH (8 SROLF\ PHDVXUHV ODUWLQV HW DO
IRUPDWLRQ DQG LQFOXVLYHQHVV 7KH HIILFDF\ R
HQJDJHPHQW PHFKDQLVPV DQG HPRWLRQDO VXSSR
YDULDEOHV ZKLFK DUH VHHQ DV H[WHUQDO PRGLII
WR EH VXFFHVVIXO DQG ORQJ ODVWLQJ WKHUH QH
SROLF\ EDFNLQJ

7KHUHIRUH WKH VXJJHVWHG SDUDGLJP YLHZV DX
95 LPPHUVLYH OHDUQLQJ DV D VIVWHP RI LQWHUC
HQWLDO OHDUQLQJ SURFHGXUHVY LQFOXVLYH LQV\
WLYDWLRQDO PHFKDQLVPV VXSSRUWV IRU HPRWLR
VHWWLQJV <HJDQHK HW DO 7KLV PXOWL WLHL
VRXQG PHDQV IRU LQVWLWXWLRQV LQ (XURSH DQG
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WHFKQRORJLHVY WR KHOS LQWHUQDWLRQDO VWXGH(
LQFUHDVLQJ WKHLU HTXLW\ LQFOXVLRQ DQG DFDG

OHWKRGRORJ\

7KH UHVHDUFK GHVLJQ LV WKHRUHWLFDO DQG OL
LV DLPHG DW WKH VIQWKHVLV RI WKH H[LVWLQJ ERC
WKH FROOHFWLRQ RI SULPDU\ HPSLULFDO LQIRUPD\
D FRQFHSWXDO IUDPHZRUN WKDW RIIHUV VRPH HJS
YLUWXDO UHDOLW\ $5 95 FDQ HQKDQFH PXOWLFXC
LQ SDUWLFXODU (XURSH DQG ,WDO\

SHVHDUFK "HVLJQ

7TKH VWXG\ ZDV IRXQGHG RQ WKH TXDOLWDWLYH L
GLJP 7KLV FKRLFH RI GHVLJQ ZDV PDGH GXH WR WK
PXOWLSOH WKHRUHWLFDO SHUVSHFWLYHV DV ([SHU
VLIQ IRU /HDUQLQJ 8'/ &XOWXUDOO\ 5HVSRQVLYH :
7TKHRU\ &/7 DQG 6HOI '"HWHUPLQDWLRQ 7KHRU\ 6'7
DQG LPPHUVLYH SHGDJRJ\

Data Sources

7KH SHHU UHYLHZHG MRXUQDO DUWLFOHV FRQIH
OLVKHG LQ WKH \HDUV EHWZHHQ DQG ZHUH J
LQ VXFK GDWDEDVHV DV 6FRSXV :HE RI 6FLHQFH
FRQGXFWHG ZLWK WKH KHOS RI NH\ZRUGV -VXFK D
PHUVLYH OHDUQLQJ LQFOXVLYH SHGDJRJ\ LQWHUC
PXOWLFXOWXUDO FODVVURRPV 7KH FRQGXFWHG \
WDNHQ LQWR DFFRXQW ILUVW DQG RWKHU VRXUFHYV
FRPSDUDWLYH IDFWYV
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,PPHUVLYH 7THFKQRORJLHV $5 95 IRU (QKDQFLQJ /HDUQLQJ LQ

Stepl

Step2

Step3

Step4

JLIXUH Framework of the study
6RXUFH 2ZQ ZRUN

7KH VHDUFK HPSOR\HG FRPELQ BP$8LRQVORK INJHK\HW HHE
FDWLRQ "~ 3LPPHUVLYH OHDUQLQJ "~ 3SLQFOXVLYH SHC
and “multicultural classrooms in Europe and ltaly.”

Inclusion and Exclusion Criteria

Inclusion: 7KH DSSOLFDWLRQ RI $5 95 LQ KLJKHU HGXF
OLQJXDO FODVVURRP VWXGHQW PRWLYDWLRQ HC

UHFRUGY ZHUH LQLWLDOO\ LGHQWLILHG DIWHU
GXSOLFDWHYV VWXGLHY PHW WKH LQFOXVLRQ FUI
SURFHVV LV VXPPDUL]J]HG LQ D OLWHUDWXUH VHOHFV
VWDJHV RI LGHQWLILFDWLRQ VFUHHQLQJ HOLJLEL
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Exclusion:. 7KH OLWHUDWXUH VHDUFK ZDV OLPLWHG WR
FHQWUDWH RQ WKH WHFKQLFDO DVSHFWV RI WKH $!
WKH PDWWHU LQ D SHGDJRJLFDO VHWWLQJ

JLIXUH Demonstration of inclusion and exclusion criteria
6RXUFH 2ZQ ZRUN

$QDO\WLFDO $SSURDFK

7TDEOH |
6XPPDU\ RI WKH GDWDEDVH VHDUFK VWUDWHJ\ BDQG LQFC
ency and replicability

Parameters Description
Databases Searched Scopus, Web of Science, ERIC, Google Scholar
Search Terms Used AR/VR in higher education, “immersive learning”, “inclusive
pedagogy”, “international students”, “multicultural classrooms”,
“Europe”, “Italy
Time Frame A+
Inclusion Criteria Studies on AR/VR use in multicultural or multilingual higher
education; focus on learning, motivation, engagement, or well-
being
Exclusion Criteria A VWXGLHV SXUHO\ WHFKQLFDO HQJLQHHUL

without educational focus
Total Records Retrieved A
Final Studies Analyzed

6RXUFH 2ZQ ZRUN
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,PPHUVLYH 7THFKQRORJLHV $5 95 IRU (QKDQFLQJ /HDUQLQJ LQ

7KHPDWLF VIQWKHVLYVY PHWKRG ZDV XQGHUWDNHQ
LQ DFFRUGDQFH ZLWK IRXU JHQHUDO WKHPHV LQ D
DQG TXHVWLRQV
(QKDQFLQJ WKH OHDUQLQJ SURFHVV ZLWK $5 95
JRVWHULQJ ODQJXDJH DQG FXOWXUDO LQFOXVLR(
,PSDFW RQ HQJDJHPHQW FRPPLWPHQW DQG KHDC
&KDOOHQJHV DQG EHVW SUDFWLFHV RI LQWHJUD\
7KH WKHPHV ZHUH H[DPLQHG ZLWK UHIHUHQFH WF
LQ RUGHU WR FUHDWH FRQYHUJHQFHV JDSV DQG R
HGXFDWLRQ

9DOLGLW\N\ DQG 7TUXVWZRUWKLQHVV

,Q RUGHU WR EH ULJRURXV WKH UHYLHZ ZDV FDI
WULDQJXODWLRQ 7KH PRUH UHFHQW SROLF\ GRFXPF
DFDGHPLF UHVHDUFK RIIl WKH UHFRUG WR SODFH I
GRFXPHQWY SXEOLVKHG E\ (XURSH DQG ,wDO\ H J
(XURSHDQ +LJKHU (GXFDWLRQ $UHD IUDPHZRUN

7TKHPDWLF /LWHUDWXUH %DVHG $QDO\VL

7KHPH 54 (QKDQFLQJ /HDUQLQJ ([SHULHQFHV WK
+DLQH\ :DQJ +XDQJ

$XJPHQWHG DQG YLUWXDO UHDOLW\ $5 95 DQG
KDYH WKH SRWHQWLDO WR UHYROXWLRQL]H HGXFD
OHDUQLQJ HQYLURQPHQWY WKDW DUH ERWK H[SHU
LV EXLOW WKURXJK D UHFXUVLYH SURFHVV Rl GLUHTF
FRQFHSWXDOL]DWLRQ DQG VXEVHTXHQW DFWLYH
(ISHULHQWLDO /HDUQLQJ 7KHRU\ 8VLQJ DXJPHQWH
VWXGHQWY FDQ HQJDJH LQ VLPXODWHG UHDO ZRUO
HQFHV LQ VDIH GLJLWDO VHWWLQJV GHYHORS FROQ
LQWHUDFWLYH IHHGEDFN DQG WU\ RXW QHZ VWUDW
'ROE\ 5DKDW]DG

BWXGHQWY IURP RWKHU FRXQWULHV EHQHILW JUFH
FOH VLQFH OLQJXLVWLF DQG FXOWXUDO EDUULHUV F
WKHRU\ ZLWK UHDO ZRUOG DSSOLFDWLRQV 6KDGLF
WR .DQRNSHUPSRRQ XQQHFHVVDU\ FRIJQLWLY!
PHPRU\ DQG PDNH FRPSUHKHQVLRQ GLIILFXOW 7KH
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EXUGHQ WR PD[LPL]H OHDUQLQJ HIILFDF\ /HVV UHO
SODQDWLRQV LV DFKLHYHG WKURXJK WKH VSDWLDO
ZHOO GHVLJQHG LPPHUVLYH FRQWHQW %HFDXVH L\
REYLRXV DQG HDV\ WR XQGHUVWDQG WKLV PHWKR
ZKR VWUXJJOH WR IXO0\ XQGHUVWDQG WKH LQVWU
UHDOLW\ $5 95 PXOWLPRGDO UHSUHVHQWDWLRQV
SURPRWH HTXDO DFFHVV WR VXEMHFW NQRZOHGJH
EDFNHG E\ HYLGHQFH IURP WKH (XURSHDQ HQYLURC
BWXGHQWYV IURP GLIIHUHQW FRXQWULHV ZHUH DE
E\ XVLQJ YLVXDO VSDWLDO UHSUHVHQWDWLRQV WR
OLVWHQLQJ WR VSRNHQ GLUHFWLRQV 6LPLODUO\ L
QLF GL OLODQR ZKR KDG WURXEOH FRPSUHKHQGLQJ
DEOH WR PDNH JUHDW VWULGHV IRUZDUG ZLWK WKF
DQG GHVLJQ VLPXODWLRQV %D[WHU +DLQH\
WKDW LPPHUVLYH WHFKQRORJLHV KDYH WKH SRWH¢
SURYLGLQJ H[SHULHQWLDO ODQJXDJH LQGHSHQGHQ
7KHPH 54 B6XSSRUWLQJ &XOWXUDOO\ DQG /LQJXL
'RUDQ 5HGGLJ HW DO
$XIJPHQWHG DQG YLUWXDO UHDOLW)\ KDV WKH SRV
DUHDV VXFK DV FXOWXUDO UHVSRQVLYHQHVV DQG
QLWLYH DGYDQFHV 7KH &XOWXUDOO\ 5HVSRQVLYH
VWUHVVHV WKH VLIJQLILFDQFH Rl UHODWLQJ FF
FXOWXUDO H[SHULHQFHY DQG EDFNJURXQGV 7R YDC
LQFOXVLYLW\ $5 95 VHWWLQJV KDYH XQLTXH RSSR
IHDWXUHV 7KHVH HOHPHQWY FDQ LQFOXGH ELOLQJ
DQG FDVH VWXGLHV VHW LQ VWXGHQWVY KRPH DUH|
7KHVH WRROV PDNH LW HDVLHU IRU LQWHUQDWL
E\ SODFLQJ WKHP LQ IDPLOLDU FXOWXUDO VHWWLC
'"HVLJQ IRU /HDUQLQJ 8'/ DV DQ DGGLWLRQDO NH\ O
E\ DGYRFDWLQJ IRU PXOWLSOH IRUPV RI UHSUHVHQ
5DR HW DO %\ PDNLQJ FRQWHQW DYDLODEOH
ZLWK VXEWLWOHV DQG DGGLQJ YLVXDO RU JHVWXU
IOXHQF\ $5 95 LV KLJKO\ FRQJUXHQW ZLWK 8'/ SULC
DUH JLYHQ WKH RSSRUWXQLW\ WR GHPRQVWUDWH W
PXOWLPRGDO DIIRUGDQFHYV ZKLFK ORZHU OLQJXLV\
BHYHUDO SURMHFWY DFURVV (XURSH KDYH VKRZ(
FOXVLYH HGXFDWLRQ 3RJJLDQWL HW DO 9L U
LPSOHPHQWHG LQ WKH 1HWKHUODQGV 6SDLQ DQG
3,1&/8'( 95 SURMHFW IRU LQVWDQFH LQFRUSRUD
PXOWLOLQJXDO VXSSRUW $QDO\WLFV HW DO
IRVWHU PXOWLFXOWXUDO FODVVURRP FROODERUDW
HQFRXUDJLQJ (YHQ ZKLOH FROOHJHV LQ ,WDO\ DUH
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,PPHUVLYH 7THFKQRORJLHV $5 95 IRU (QKDQFLQJ /HDUQLQJ LQ

DQG $IULFD PRVW FODVVHV DUH VWLOO WDXJKW LQ
RI WKHVH VWXGHQWY WR SDUWLFLSDWH 2QH SRVV
EH WR XVH $5 95 PXOWLOLQJXDO PRGXOHV 7KHVH
LQ FUHDWLQJ FODVVURRPV WKDW DUH PRUH ZHOFR
EDFNJURXQGV UDLVLQJ OHYHOV RI HQJDJHPHQW D«
7KHPH 54 PSDFW RQ ORWLYDWLRQ (QJDJHPHQW
HW DO .HVVHOV 9DQ +RXWWH

,PSRUWDQW FRPSRQHQWYV RI HITHFWLYH LQWHUQ
PRWLYDWLRQ HQJDJHPHQW DQG VRFLDO DQG HPRYV
IRXQGO\ DIIHFWHG E\ LPPHUVLYH WHFKQRORJLHV $
ZKR GHYHORSHG WKH WKHRU\ Rl VHOI GHWHUPLQD\
QXUWXUHG ZKHQ RQH KDV D VHQVH Rl UHODWHGQH
UHDOLW\ 95 DQG DXJPHQWHG UHDOLW\ $5 WRRC
WDLORUHG OHDUQLQJ SDWKV DQG FKRLFH EDVHG H
VFDIIROGLQJ WR DFTXLUH VNLOOV DQG LPPHGLDWH
ODERUDWLYH YLUWXDO SURMHFWY WR IRVWHU D IH

7KRVH PRWLYDWLRQDO DIIRUGDQFHV FDQ KDYH D
GHQWVY VHOI HIILEDF\ ZKLFK FDQ EH D FKDOOHOQ.
)XUWKHU H[SODQDWLRQ RI KRZ LQYROYHPHQW DULYV
QLWLYH DQG LQVWUXFWLRQDO SUHVHQFH LV SURY
SDUDGLJP <XOLDQWL ODJKILURK $XIPHQWHG
JLHV LPSURYH VWXGHQWVY VRFLDO SUHVHQFH WKUF
VWXGHQWVY FRIQLWLYH SUHVHQFH WKURXJK LPPHL
WHDFKHUVY SUHVHQFH WKURXJK JXLGHG YLUWXDO |

$00 WKHVH WKLQJV ZRUN WRJHWKHU WR PDNH L\
DFFHSWHG FKDOOHQJHG DQG VXSSRUWHG LQ WKH
JDUGOHVV RI ODQJXDJH RU FXOWXUDO KXUGOHV &R
REVWDFOHY WKDW PDQ\ LQWHUQDWLRQDO VWXGHQ
FUXFLDO FRPSRQHQW $FFRUGLQJ WR UHVHDUFK E\
ULHQFH LPPHUVLYH VXUURXQGLQJV UHSRUW OHVYV
PRUH HPRWLRQDO VDIHW\ ZKLOH WU\LQJ QHZ WKLQ
IRXQG WKDW (UDVPXV VWXGHQWY ZKR SDUWLFLSDYV
WKH 8QLYHUVLW\ Rl %RORJQD GXULQJ WKH &29,"
DQG EHWWHU VRFLDO LQWHJUDWLRQ %DVHG RQ WK
WHFKQRORJLHV KDYH WKH SRWHQWLDO WR JUHDWO
UHVLOLHQFH PHQWDO KHDOWK DQG DFDGHPLF SHL
7KHPH 54 &KDOOHQJHV DQG %HVW 3UDFWLFHV IR
HW DO &UHHG HW DO '"HPEH

,PPHUVLYH WHFKQRORJLHV KDYH JUHDW SURPLVH
WKDW QHHG WR EH RYHUFRPH EHIRUH WKH\ FDQ EH
GHUIXQGHG XQLYHUVLWLHV DFFHVV WR $5 95 VROX
KLJK FRVWY DQG WKH DGYDQFHG WHFKQLFDO LQIU]
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QRW KDYH WKH QHFHVVDU\ WUDLQLQJ LQ LPPHUVLY
FRPSHWHQF\ LVVXHV DQG IDFXOW\ RSSRVLWLRQ WR
DXJPHQWHG DQG YLUWXDO UHDOLW\ FRQWHQW UDL
W\SLQJ DQG ELDV

)XUWKHU H[FOXVLRQ FDQQRW KDSSHQ XQOHVV ZH
KDQGLFDSSHG VWXGHQWY FRQWLQXH WR IDFH ,QVV
VDU\ WR DGGUHVV WKHVH SUREOHPV 2QH ZD\ WR F
UHOHYDQW DQG DFFXUDWH LV WR FR GHVLJQ LW ZL
KHOS SHRSOH ZLWK ODQJXDJH DQG FRJQLWLYH FKD
WLOLQJXDO VXSSRUW DGMXVWDEOH GLIILEFXOW\ OH
GHYHORS FRPSHWHQFH DQG VHOI DVVXUDQFH LQ LF
RQ LQFOXVLYH GLJLWDO SHGDJRJ\ LV FUXFLDO ,Q
FDO VWDQGDUGYV VKRXOG EH SXW LQ SODFH WR SUH}
UHLQIRUFHPHQW Rl VWHUHRW\SHV

,WDOLDQ LQVWLWXWLRQV DUH ZD\ EHKLQG WKH
WUDLQLQJ IRU WKH DGRSWLRQ RI $5 95 HYHQ ZKL(
(XURSHDQ (GXFDWLRQ $UHD SURPRWH GLJLWDO
(UDVPXV GLJLWDOL]DWLRQ JUDQWY DQG FURVV XQ
FDSDFLW\ EXLOGLQJ DQG UHVRXUFH VKDULQJ WKUF
(XURSHYV ODUJHU GHGLFDWLRQ WR GLYHUVLW\ HT.
LOQVWLWXWLRQV PXVW HOLPLQDWH WKHVH V\VWHPL]
WHUP VWUDWHJILHV IRU XVLQJ LPPHUVLYH WHFEKQRC

'LVEXVVLRQ (XURSHDQ DQG ,WDOLDQ &RC

7KH ZLGHU DLPV RI GLJLWDO WUDQVIRUPDWLRQ C
(XURSH DUH FRQJUXHQW ZLWK WKH GHSOR\PHQW RI
DQG )LQODQG DUH DW WKH IRUHIURQW RI LPPHUVLY
EHHQ VRPH VXFFHVV DGRSWLRQ KDV EHHQ VORZHL
DQG PRUH WUDGLWLRQDO WHDFKLQJ SUDFW-LFHV +
DOO\ VHQVLWLYH PHWKRGY GXH WR WKH LQFUHD\
SDUWLFXODUO\ IURP $IULFD DQG $VLD ,WDOLDQ FR
UHDOLW\ WR RYHUFRPH WUDGLWLRQDO REVWDFOHYV
DQG LPPHUVLYH FXUULEXOXP WKDW FDWHUV WR WK
WLRQV $0DOZDQ HW DO

+LJKHU HGXFDWLRQ LQVWLWXWLRQV WKURXJKRXW
RI DXJPHQWHG DQG YLUWXDO UHDOLW\ $5 95 DV D
WLRQ DQG HGXFDWLRQDO HTXLW\ )RU WKH IXWXUH
QRYDWLRQ PRELOLW\ DFURVV ERUGHUV DQG HTXLYV
(GXFDWLRQ $UHD (($ DQG WKH 'LJLWDO (GXFDV
RI WKH (XURSHDQ &RPPLVVLRQ 7KH SROLFLHV KDY
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,PPHUVLYH 7THFKQRORJLHV $5 95 IRU (QKDQFLQJ /HDUQLQJ LQ

LQ LPPHUVLYH OHDUQLQJ HFRV\VWHPY SDUWLFXOL
FRUSRUDWLQJ $5 95 LQWR XQLYHUVLW\ FXUULFXOD
DQG )LQODQG

7TKHVH H[DPSOHV VKRZ KRZ DXJPHQWHG DQG YLU)
XVHG LQ WKH FODVVURRP WR FUHDWH ZHOFRPLQJ
EDFNJURXQGYV DQG FXOWXUDO EDFNJURXQGV DV ZF
WKURXJK KDQGV RQ OHDUQLQJ $UXDQQR HW DO
WHFKQRORJ\ RQ WKH RWKHU KDQG KDV EHHQ VORZ
:KLOH WKHUH DUH VRPH LQQRYDWLYH LQLWLDWLYH®
SURJUDPVY DW 3RO\WHFKQLF GL OLODQR DQG WKH Y
(UDVPXV VWXGHQWY DW WKH 8QLYHUVLW\ RI %ROR
UDWKHU WKDQ V\WWHP ZLGH FKDQJHV )ULFDQR HW
WKDW DUH LQWHUDFWLQJ ZLWK WKLV VORZHU XSWL
T Resource constraints LQFOXGLQJ OLPLWHG IXQGLQJ IRU

LQIUDVWUXFWXUH
1 7UDGLWLRQDO SHGDJRJLFDO FXOWXUHVY WKDW VYV

WHUHG LQVWUXFWLRQ
¥ Insufficient faculty training DQG GLJLWDO FRPSHWHQFH IRU

$5 95 FRQWHQW
T Regulatory and administrative inertia ZKLFK VORZV FXUULFXODL

7TKHUH LV DQ XUJHQW QHHG IRU FXOWXUDOO\ DQ(
RI HGXFDWLRQ LQ ,WDO\ QRWZLWKVWDQGLQJ WKHVI
VWXGHQWY VWXG\LQJ LQ WKH FRXQWU\ KDV EHHQ R
$VLD DOWKRXJK PDQ\ SURJUDPV VWLOO RQO\ RIIHU 1
RQ WHDFKLQJ VWXGHQWVY (XURSHDQ KLVWRU\ DQG
IRU RYHUVHDVY VWXGHQWYV ZKR I[UHTXHQWO\ KDYH G
LQWHJUDWLRQ DQG FXOWXUDO PDUJLQDOL]DWLRQ
WKHLU SDUWLFLSDWLRQ PRWLYDWLRQ DQG RYHUL
OHJHV FDQ E\SDVV FRQYHQWLRQDO ZLVGRP DQG N
FXWWLQJ HGJH SUDFWLFHV

,Q FRQWUDVW WR PRUH WUDGLWLRQDO PHWKRGYV
UHQW FRXUVHV DV VXSSOHPHQWDO WUHDWPHQWYV !
DV D FRPSOHWH UHYDPS RI WKH SHGDJRJLFDO FXO
VI\VWHPV FDQ YDOLGDWH FXOWXUDO LGHQWLWLHYV Z
HTXDO DFFHVV WR FRQWHQW E\ LQFRUSRUDWLQJ PX
LQ VWXGHQWVY QDWLYH ODQJXDJHV FXOWXUDOO\
VLYH VLPXODWLRQV 7KHVH HOHPHQWY FDQ DOOHYL
LOWHUQDWLRQDO VWXGHQWY H[SHULHQFH E\ LQFUF
ORDG DQG IRVWHULQJ D VDIHU HQYLURQPHQW

7KH VWUDWHILF REMHFWLYHV RI ,WDO\fV JRYHUC
KLJKHU HGXFDWLRQ DUH FRPSDWLEOH ZLWK $5 95
DQG PRUH LQWHUQDWLRQDOO\ FRPSHWLWLYH XQL\
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OLQLVWU\ RI 8QLYHUVLWLHY DQG 5HVHDUFK ,WDOLI
RXW IURP WKH FRPSHWLWLRQ E\ HPEUDFLQJ LPPH
KLIJIKOLJKW WKHLU LQQRYDWLYH VSLULW LQFOXVL)
$GGLWLRQDOO\ WKLV ZRXOG KHOS DFKLHYH JRDOV
DJHQGD ZKLFK LV RSHQ WR DOO (8 PHPEHYU VWDW
ODERUDWLYH DQG LPPHUVLYH WHFKQRORJLHV WR IF
GLIIHUHQW FXOWXUHV %XW IXQGDPHQWDO DGMXVV
7R VFDOH $5 95 LQLWLDWLYHV WUDLQ IDFXOW\ R(
JRJ\ DQG FROODERUDWH ZLWK (XURSHDQ LPPHUVLY
VLYH FRQWHQW ,WDOLDQ XQLYHUVLWLHV QHHG WR
PRGHOV 2QH ZD\ WR VSHHG WKLQJV XS ZRXOG EH \
IRUPDWLRQ IXQGLQJ DQG WKH UHVHDUFK FRQVRUWI
PDNH WKHVH HITRUWY WKH JDS EHWZHHQ LWV LQWH
WLRQDO VWXGHQWY H[SHULHQFH ZLOO RQO\ JURZ
DXJPHQWHG DQG YLUWXDO UHDOLW\ DV HVVHQWLDC
HGXFDWLRQ ,WDO\ LV DW D FULWLFDO MXQFWXUH
WHDFKLQJ PHWKRGY DQG EHWWHU DFFRPPRGDWH W
E\ DGRSWLQJ LPPHUVLYH WHFKQRORJLHV DV WRROV
OHDUQLQJ 7KLV ZLOO KHOS IXOILOO (XURSHYV JRD(
WKDW LV LQFOXVLYH LQQRYDWLYH DQG JOREDOO\

Conclusion

,PPHUVLYH WHFKQRORJ\ KDV WKH SRWHQWLDO W
HGXFDWLRQ FODVVURRPV DFFRUGLQJ WR WKLV WK
LQ H[SHULHQWLDO OHDUQLQJ 8'/ VRFLRFXOWXUDO
$5 95 KDV WKH SRWHQWLDO WR HOHYDWH IRUHLJQ V
DJH LQFOXVLYLW\ DQG FXOWLYDWH PRWLYDWLRQ |
HYHU WUDLQLQJ IRU SURIHVVRUV LQVWLWXWLRQD
DUH DOO QHFHVVDU\ IRU D VXFFHVVIXO UROORXW
D VPDUW PRYH IRU (XURSH DQG ,WDO\ WR JHW WR
WKDW DUH LQFOXVLYH

,PPHUVLYH WHFKQRORJLHV KROG WUDQVIRUPDWL
HGXFDWLRQ FODVVURRPV 'UDZLQJ XSRQ H[SHULHQ
JHDUQLQJ 8'/ VRFLRFXOWXUDO WKHRU\ DQG VHOI
FDO DQDO\VLVY GHPRQVWUDWHY KRZ $5 95 FDQ HQKD
LQFOXVLYLW\ DQG VWUHQJWKHQ PRWLYDWLRQ HQ.

+RZHYHU IRU WKHVH EHQHILWY WR EH IXOO\ UHD
E\ HGXFDWRUV DQG SROLF\PDNHUV 8QLYHUVLWLHV
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SURJUDPV WKDW WUDLQ WHDFKHUV WR GHVLJQ DQ
FOXVLYH SHGDJRJLFDO SULQFLSOHV )DFEXOW\ WUDLI
JUDWLQJ PXOWLOLQJXDO VXSSRUW FXOWXUDOO\ G
PHFKDQLVPV LQWR $5 95 OHDUQLQJ HQYLURQPHQW\

$W WKH SROLF\ OHYHO KLJKHU HGXFDWLRQ DXWKI
WR HVWDEOLVK JXLGHOLQHV IRU LQFOXVLYH $5 95
FXOWXUDO UHSUHVHQWDWLRQ DQG HWKLFDO XVH
LQLWLDWLYHV EHWZHHQ HGXFDWRUV LQVWUXFWLRQ
KHOS FR FUHDWH LPPHUVLYH FRQWHQW WKDW UHIO
ORQJLQJ

)XUWKHUPRUH SROLF\PDNHUV FDQ VXSSRUW WKFE
ZRUNV DQG LQVWLWXWLRQDO LQFHQWLYHV DOLJQ}
$UHDYV GLIJLWDOL]DWLRQ DQG LQFOXVLRQ DJHQGDYV
FRQFUHWH LQVWLWXWLRQDO SUDFWLFHV LPPHUVLY
RI HTXLWDEOH DQG JOREDOO\ UHVSRQVLYH KLJKHU
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[jlm $Q RYHUYLHZ RI HQKDQFLQJ GLVWDQFH OHDUQLQJ V

WXDO UHDOLWNMWHBRQRORWIHRWQYV RQ 9LVXDOL]DWLRQ DQG &
nnrjxtnnsp KWWSV GRL RUJ kj kkjs 79&* Ijlm miInnklo

&KR O ( [/HH - + .LP 0 - [jIm ,GHQWLI\LQJ RQOLQH OHL
VWXGHQWY IRU D VP D UWoHrGaKd Risi RditddtQray and Rulidig Engyl-
neering Il n  ksjmzkskn KWWSV GRL RUJ kj kjrj kmnpqgork IjIl Ik
&RUQH\ 7 'X 3OHVVLV . ‘RRGV % /RX & 'HZKXUVW $ oD

LQJ DORQH DQG \RX DUH QRW IHHOLQJ VDIH LW LPSDFWYV HY
LQWHUQDWLRQDO VWXGHQWVYT DFFRPPRGDWLRQ VXEMHFWL
BMC Public Health In k klIpl KWWSV GRL RUJ kj kkrp VKklrrs jln krkn

&UHHG & $0 .DOEDQL 0 7KHLO $ 6DUFDU 6 :LOOLDPV
EDUULHUV IRU LP P HUnwergaHAdwdss-iKiQeRr@oRmBtidh\Bocietym k os+gm
KWWSV GRL RUJ kj kjjg Vkjljs jIm jjsok n

'DUJDQ 6 %DQVDO 6 .XPDU O OLWWDO $ XPDU . [jIm
KHQ VLY HAH¥sLofiComputational Methods in Engineeringnj | kjogzkjrj KWWSV
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"HFL ( [/ 5\DQ 5 0 Ijkl 6HOI GIRVEB QP/IDRDW LB Q . WXHRQ VN
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'"HPEH $ Ijln 7KH LOQWHJUDWLRQ RI YLUWXDO UHDOLW\ 95 D!
V H W \Rdsénictf Invention Journal of Engineering and Physical Sciences m k  kjlxkkm €
Inoo kojk

'L 1DWDOH $ ) B5HSHWWR & 5LYD * gLoobQL ' Ijlj ,PPI
KLIKHU HGXFDWLRQ $ kj \HDU V\V W H mBotdhLIBurddiof EduZza-R 1 HP SL L
tional Technology ok p Iljjpxtljmm KWWSV GRL RUJ kj kkkk EMHW km

'"RKHUW\ 5 ( Ijlm .ROE OHDUQLQJ VW\OHV DQG WKH-EHVW WH
WRUDO GLVVHUWDWLRQ 8QLYHUVLW\ RI /HLFHVWHU

'ROE\ 1 5DKDW]DG - Ijkr ([SHULHQWLDO OHDUQLQJ LQ WF
Rl GLYHUVLW\ WKURXJK WKIHSHBEHQWLD® HHPRIWUHQIFH7HDFK
Education | k qxlo ,661 Imgn pngp

'RUDQ 3 5 ljkq 7THDFKHUVY VHOI UHSRUWHG NQRZOHGJH UI
RQ FXOWXUDOO\ DQG OLQJIXLVWLF D O Olhtdrigatio®aXdouriaHofL Q VW U X F
Inclusive Education |k o0 ooqg+xoql KWWSV GRL RUJ kj kjrj kmpjmkkp |

'RVW * ljlo 6WXGHQW ZHOO EHLQJ 7KH LPSDFW RI EHORQJLC
VWUHVV ORQHOLQHYVVFrdteG irDAsyei®iedyL Fk ® QHh kWil r KWWSYV
RUJ kj mmrs ISV\J ljlo knrkmlr

(YPHQRYD $ Ijkr 3UHSDULQJ WHDFKHUV WR XVH XQLYHUVDO G
HUYV Journal of Online Learning Research n | kngxkgk ,661 Imgn knqgn

J)DUDRQL ( %DWWDJOLD 0 9 |Ijlo 9LUWXDO UHDOLW\ LQ KR
LPPHUVLYH OHDUQLQJ IR lalikrRdBriaWDHealthHEGucdtinX CBF-SRW W D Q G
,QFOXVLYH 'LGDFWLFV s | ,661 Inss Islm

JRUWHYV 0 $GHU / &URZOH\ . .XKQ 6 &DUDIILQL ) $OW
IRUGDQFHY DQG FKDOOHQJHV RI HIWHQGHG UHDOLW\ DQG W
$XWKRUHD 3UHSULQWY KWWSV GRL RUJ o0ff 666060 DX o0gffifi

JUHLQD / %RWWLQR 5 Ijkp ,PPHUVLRQ RBra@dedngsBfPHUVLRC
WKH +WK (XURSHDQ ,PPHUVANERGXFDWLRQ ,BRPIPEYY rr snkkpn

JULFDQR 6 )D]JLR * SLUURQH & Iljlo 6WUDWHJILF DGRSWLF
KHULWDJH DAQv@nd&sRnKNlabhagPment and Applied Economics ko k  kjkxklqg ,6¢
kgsl gonn

*DUULVRQ 5 Ijjj 7KHRUHWLFDO FKDOOHQJHV IRU GLVWDQFH
VWUXFWXUDO WR WQWRVDPWLRQDO BWYXHY RI 5HVHDUFK L
Learning k k kxkq KWWSV GRL RUJ kj kskgm LUURGO YkLk |

*D\ * ljko 7KH ZKDW ZK\ DQG KRZ RI FXOWXUDOO\ UHVSRQV
FKDOOHQJHV D QuuitBuBBaRENNKIONIRAIEMWY g m  kimxkms KWWSV C
kjrj ljjopko; ljko kjqgljgs

*XEHULQD 7 Ijlm &XOWLYDWLQJ LQFOXVLYH OHDUQLQJ HQYL
FXOWXUDOO\ UHVSRQVLYH SHGDJRJ\ ISpsia Sciéreéd Arganiclelj s

+DMLDQ 6 -DLQ O /LX $ / 2EDLG 7 )XNXGD 0 :LQQH 3 +
VFLHQWLILF GLVFRYHU\ OHDUQLQJ E\ MXVW LQ WLPH SURPS)
P H Ewopean Journal of Educational Research k| k srstkjjg KWWSV GRL
HX MHU kj k srs

+DZNLQVRQ ( Iljlo &RQYHUJHQFH RI $5 95 DQG $, 7KH ULVH
JLHV LQ KLJIKHExter@iedReaity R®) DQG 'LVFXUVLYH )RUPDWLRQV
sgr k jml nopqr s

, Y + 5 0 ljikq :KHUHpV WKH UDFH LQ FXOWXUDOO\ UHOHYD(
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-HGzZDE 5 0 O0DQLDV ( 5HGOH\ % 'REURII 1 +XWFKLQVRQ
RJ\ LPSOHPHQWDWLRQ RQ QXUVHVHY ZRUN PRWLYDWLRQ HQJEL
D O LV WJabkhd bftChnical Nursing ml kg+xkr pjmqgxpjpj] KWWSV GRL RUJ

.DPSD 0 )LQNH - 6WDOGHU 7 %XFKHU / .ODSSHULFK +
WDWLQJ UHOD[DWLRQ DQG VWUHVV UHGXFWLRQ LQ KHDOWK\ ¢
6WXG\ SURWRFRO IRU D QRQ LQIHUIMmS LW\ KD @GR KWW ¥R Q@
RUJ kj kkrp Vkmjpm jll jplrj k

.DQRNSHUPSRRQ 0 |Ijkm 0DQDJLQJ ZRUNLQJ PHPRU\ LQ ODQ.
FRIJIQLWLYH ORDG WKHRU\ Thammasat Review kp | smzkjr ,661 jro

.DVVLP + Ijlm 7KH (XURSHDQ &RPPLVVLRQ DQG WKH &29," ks S
S U R Ddeal of European Public Policy mj n  pklxtpmn KWWSV GRL RUJ Kkj
Il Tknjrlqg

.HVVHOV 8 9DQ +RXWWH O IjIl 6LGH HIIHFWV RI DFDGHPLF
ZHOO EHLQJ LV UHODWHG WR WKHLU H@ehied &hi BdQaticdb QG PRW
mn p plgzpnl KWWSV GRL RUJ kj kjrj jsonjlom Iljlk ksmlnmj

.LHUDQ / $QGHUVRQ & Iljks &RQQHFWLQJ XQLYHUVDO GHV
VLYH W HAue&ianQaaid Urban Society ok s kljlklkp KWWSV GRL RUJ
nokrqrojkl

.XKOPDQQ 6 5LS $ ljkn 7KH FKDOOHQJH RI DGGUHVVLQJ
KRZ LQQRYDWLRQ FDQ EH GULYHQ WRZDUGV WKH A*UDQG &K
(XURSHDQ 8QLRQ )UDPHZRUN 3URJUDPPH +RUL]JRQ Ijlj ,6%1 s

/ID 6HUQD - - ljlj &XOWXUDOO\ UHOHYDQW SHBGImhJRU\ LQ WZF
Research Journal nm n njjtnkp KWWSV GRL RUJ kj kjrj kolmorrl Ijl

/L - Ijlm $ UHVHDUFK RQ UHODWLRQVKLS EHWZHHQ VWXGHQW
GHYHORSPHQW LQ KLIJKHU HGXFDWLR,® %&Ds\gH W W KpG lnkky o Q &

ODUJLQVRQ 6 'DQJ 7 . $ Iljkg 9\JRWVN\TV VRFLRFXOWXUD
W LAS@ Pacific Journal of Education mq k kkpzkls KWWSV GRL RUJ kj kjr
prlo

ODURXJNDV $ 7URXVVDV & .URXVND $ 6JRXURSRXORX &
$ UHYLHZ RI OHDUQLQJ WKHRULHV DSSURDFRIletworit® G PHWKF
kil km Irml KWWSV GRL RUJ kj mmsj HOHFWURQLFVklIkmIlrml

ODUWLQV 1 & )RQVHFD /IRSHV ) Ijlo 0DSSLQJ WUHQG
LQIRUPDWLRQ HQIJLQHKBALR & HEKBRWXRQ &RQIHUHQFH RI WK
WLRQ IRU (GXFDWLRQ LQ (OHFWULFDO DQG ,QIRUPDWLRQ (Q.
Gglu u 666 600 +

OHVLGRU - . 60\ . ) Iljko )DFWRUV WKDW FRQWULEXWH WR
Journal of International Studentsp k Iplxlrl ,661 Ikpl mkjn

oLoovVv 1 &RXUWQH\ 0 '"HGH & 'UHVVHQ $ *DQW 5 [jlj
UHDOLW\ Bokigt/laMjuayeHAvinals om n gmmzqpj KWWSV GRL RUJ

ORKDMHUL = 6 7RGLQR 0 "T$IJRVWLQR 5 3DFH ( O
WR pIHHO DW KRPHY $ YLDEOH DSSURDFK LQ ,UDQ DQG ,WD
7THFKQRORJ\ LQ /HDUQLQJ DQG 7HDFKLQJ o k ,661 Igro srqgk

ORUULV 7 + Ijlj ([SHULHQWLDO OHDUQLQJ $ V\VWhePDWLF UH
active Learning Environments  Ir r  kjpnzkjgg KWWSV GRL RUJ kj Kkjrj kjns

ORVNDO 0 6FKZHLVIXUWK 0 Ijkr /HDUQLQJ XVLQJ DQG HI!
FRQWH[W RI LQWHUQDW L R3pbalbsa8dr V \&R B D&Y DMAH IPQRRE (G XW D W
sm+tkjo KWWSV GRL RUJ kj kjrj kngqpqqgln Ijkg kmpnjpo
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&XOWXUH VKRFN &KDOOH QJHternationaQwviind 6 Bealth RigiDe@rivgy X GHQ V
and Technology m k ,661 Isqp rqgjn

1JR 1 7 ' 9R 7 1 ljlo $XJPHQWHG UHDOLW\ LQ (QJOLVK
UHYLHZ RQ FDWHULQJ WR, GWHH QDA ORI - X VWD OHM 7(62
ok qgkzrg ,661 Ipom pmogq

2GXZD\H 2 .LUD] $ 6RUDNLQ < Ijlm $ WUHQG DQDO\VLYV
VWXGHQWYV BXGEOpen\KhD WV IkorIinnjimklkjmrqg KWWSV GRL RUJ
Imklkjmrq

2XZHKDQG . [/HVSLDX ) 7ULFRW % 3DDV ) ljlo &RJQLWLY
L Q QRY Eddako® Sciencesko n nor KWWSV GRL RUJ kj mmsj HGXF

3RJJLDQWL & &KHVVD 6 3HODJDWWL 6 .RFLDQ $ Ijlo
GLJLWDO HGXFDW L R QHufhav BéhavibPabd\Hrerging Teehidlogiekj | o k
rrrrmjm KWWSV  GRL RUJ kj kkoo Ijlo rrrrmjm

5DKPDQX , : ( ' OROQiIU * ljln OXOWLPRGDO LPPHUVLRQ |
KLIKHU HGXFDWLRQ $elyod Wk PkBW LKWWHSM_.H G RL RUJ kj kjkp M
Hmnopgq

5DR . *UDYHO - : 5RVH ' + 7TXFNHU 6PLWK 7 1 Ijlm 8QL

MUG GHFDGH $ IRFXV RQ HTXLiErnaticpdl Bncyclopetia dbEdGatoH V L J Q
+WK HG SS gkltqlj (OVHYLHU ,6%1 sqr j kl rkrpmj o

5HGGLJ . &DPSEHOO :KDWOH\ * %RRNHU . OHUULZHDWK'
RI FXOWXUDOO\ DQG OLQJXLVWLFDOO\ GLYHUYV Hnsigtsx GHQ WV
LOQWR /HDUQLQUJKILVNDEL®+kbIgHVY661 kons sosq

5REHUWVRQ 6 / .HG]JLHUVNL 0 Ijkp 2Q WKH PRYH *OREDO|
E H\RT)&Language Learning Journalnn m Iqpxlsk KWWSV GRL RUJ kj kjrj
kjomlrl

5XGQLN < Iljlm 7KH XVH RI DXJPHQWHG UHDOLW\ DQG YLUWXI
ODQIXCEIXPRORJILFDOK'NYFRYOYKH M ,661 Imkk Igsp

6FDYDUHOOL $ $U\D % THDWKHU 5 - Ijlk 9LUWXDO UH
OHDUQLQJ VSDFHV $LOIWXDUD MO EILGEYI g ZKWWSY  GRL R
Vkjjoo jlj jjnnn r

6KDGLHY 5 :DQJ ; 6KHQ 6 Iljlo (IIHFWV RI LPPHUVLRQ DQG

LOWHUFXOWXUDO FRPSHWHQ FH HdQra¥idnah Mhatod Teth@aloQ J HQ Y L
ges mj o orrmzosks KWWSV GRL RUJ kj kjjg Vkjpms jIn klpqgr

6LGGLTL 0 0 Ijln )XWXUH RI GLILWDO HG X FNletidSRaQe: ,QFO X V|
'0( OHGLD -RXUQDO RI &RRPX®LFDWARQrs rnks
6LUL $ /HRQH & %HQFLYHQJD 5 Ijll (TXDOLW\ GLYHUVL\

D (XURSHDQ 8QLYHUVLW\ $OOLDQFH WR IDFLO Su¢iBtiesH WKH Kl
ki o knj KWWSV GRL RUJ kj mmsj VRFkljojknj
6WDUFN - * 6LQFODLU 6 6KHOWRQ - 1 1k +RZ XQLYH
GHQW SUHIHUHQ FPryceBdings dr th&VNatoRaH Academy of Sciences kkr kp
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6ZHOOHU - kssn &RJIQLWLYH ORDG WKHRU\ CeEbing@idQJ GLIILI
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VHDUFK DQG 'HYHIOREPKHQWMWWSY GRL RUJ kj kjjg Vkknlm jks
7DYDUHV 9 ljIn JHHOLQJ HIFOXGHG ,QWHUQDWLRQDO VWXGHQ
International Journal of Inclusive Education Ir r kookzkopr KWWSV GRL RUJ |
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7D\ * 1 7RQJ 0O O <DS - ODN + . *RK 6 < 6 +R & 6
IRU HI[SHULHQWLDO OHDUQLQJ (QKDQFLQJ DIJLWDWLRQ PDQI
KHD OWKF D MéticaMEduGatbQ ®hhe mj k  lonlrjs KWWSV GRL RUJ kj kj
ljlo lonlrjs

7VKHULQJ * Iljln ,QWHUURJDWLQJ SHGDJRJLFDO PRGDOLWLH
PHWKRG LQ KL JIKterbhtidraXeubng of Rligher Education Pedagogies o k pozxro
,661 Iqon jksj

:DQJ +XDQJ ; ljlo 7UDQVIRUPLQJ HGXFDWLRQ WKURXJK D
WHFKQRORJLHV (QKDQ FL Qtéraothéleapning BEnrpBnrebts HIQH H WKW W SV
GRL RUJ kj kjrj kjnsnrlj Ijln Immnopgq

;LRQJ - ljlo 7KH UROH RI WHDFKHUVY LQILOWUDWLRQ RI PXC
OHDUQLQJ LQ FODVVURRP WHDFRXUIOPQ@ RW XGIRQWD W GRQ H O
Management In m loojjkr KWWSV GRL RUJ kj kknl 6jlkspnslloojjk

<bQJ + + JDUOH\ $ Ijks 4XDQWLI\LQJ WKH LPSDFW RI ODQ
WLRQDO DFFRXQWLQJ VWXGHQWYV EngiBhJe Spedifit RuUPREG WKHR
oo klxln KWWSV GRL RUJ kj kjkp M HVS Iljks jm jjk

<HJDQHK / 1 )HQW\ 1 6 &KHQ < 6LPSVRQ $ +DWDPL O
$ PXOWL OD\HUHG PHWDYHUVH FODVVURRP PH@WHe&N{IRU LPPH
ternet kq | pm KWWSV GRL RUJ kj mmsj ILkqgjljjpm

<HK + & 7VHQJ 6 6 +HQJ / IjIl (QKDQFLQJ ()/ VWXGHQW
Y L UW X Dittetac¢tive Qdaviling Environments mj s  kpjstkpkr KWWSV GRL RLU
nrlj Ijlj krklgps

<XOLDQWL ' % ODJKILURK $ Ijlm 7KH LQIOXHQFH RI DSSOL
L Q E OH Q G H@eroatdnal oci@l $ciences and Humanities | k  oqg+zpo ,661 Ispl kr

=KDQJ % 5REE 1 (\HUPDQ - *RRGPDQ / Iljkg 9LUWXDO ZF

LOQWHJUDWLRQ RI LQWHUQDWLRQDO VWXGHQW VinteghaK LJIKHU H !
WLRQDO -RXUQDO RI ( /HDUQLRQU I '"LYSMDIQHH (GXFDWLRQ

=KDQJ < OLDR = ljlo (QKDQFLQJ ()/ OHDUQHUVHW HQJDJHPH
VLYH WHFKQRORJLHY 7KH UROH RI DUWLILFLDO LQWHOOLJHQ
D S S O L FHDpedn Qddrnal of Educationpj | Hqgjklr KWWSV GRL RUJ kj kk

=KLTLDR + :HQ\XDQ - 'XDQ 1 ljlo ,QHIIHFWLYH PHWKRG
VWUDWHJILHY DUH PRUH LPSRUWDQW WKDQ VWXGHQW HQJD
Psychology in the SchoolsKk WW SV GRL RUJ kj kjjl SLWV Imjno

=LHONH 0 $ =DNKLGRY ' /R 7 &UDLJ 6 ' 5HJH 5 3\OH
VRFLDO OHDUQLQJ LQ FROODERUDWLYH DXJPHQWHG UHDOLMW
L R érnational Journal of Human—Computer Interaction nk n  Inlntlnns KWWSYV
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7THFKQRORJLH LPPHUV\MQH $5 95 GOD SRSUDZ\ MDNR
ZLHORNXOWXURZ\FK ]DVSRNDMDQLH SRWU]JHE VW X(

6WUHV]F]HQLH

© Z\QLNX JOREDOL]DFML HXURSHMVNLH XQLZHUV\WHW\ SUJ\FL
Z]JERJDFDM F VSRAHF]QR i NDPSXVX R LFK Uy*QRURGQH SRFKI
QDSRW\NDM RQL WUXGQR FL Z ]DDQJD*RZDQLX L VDPRSRF]XFL
VRZDQLD NXOWXURZHJR L LJRODFML VSRAHF]QHM 1RZH WUHQG
QRORJLL LPPHUV\MQ\FK WDNLFK MDN $5 L 95 SRZVWDA&\ DE\ VV
LPPHUV\MQH PDM SRWHQFMD4&a DE\ SRSUDZLU GR ZLDGF]HQLD
NXOWXURZR L M ]\NRZR QDXF]DQLH RUD] ZS4\Q i QD PRW\ZDFM
VWXGHQWYZ |DJUDQLF]Q\FK 1LQLHMV]H VWXGLXP WHRUHW\F]t
W\F]Q\ DVSHNW WHM G]LHG]LQ\ $UW\NX4a DQDOL]XMH DNWXDOQ
HXURSHMVNLP ]H V]F]JHJyOQ\P XZ]JO GQLHQLHP :4RFK RGZR&XM
REFL *HQLD SR]JQDZF]JHJR L WHRULL VDPRVWDQRZLHQLD 3RQDC
L UR]ZL ]DQLD ]ZL ]DQH ] Z\NRU]\VWDQLHP WHFKQRORJLL LPPHL
\QLNL SRND]XM *H SU]JHVWU]HQLH $5 95 VWZRU]JRQH } P\ O R L
OXFMRQL]RZDQLD XQLZHUV\WHWyZ SRSU]JH] SURPRZDQLH EH]SLH
PL G]\NXOWXURZ\FK L J4 ERNLHJR XF]JHQLD VL

6a4aRZD NOXF]J]RZH 7HFKQRORJLH LPPHUV\MQH $5 95 .0ODVD
QLF]IQL

6RELD <DVPHHQ

7THFQRORJtDV ,QPHUVLYDV 5% 59 SDUD OHMRUDU HO
OXOWLFXOWXUDOHYVY $ERUGDQGR ODV 1HFHVLGDGHV GF

5HV XPHRQ

&RPR UHVXOWDGR GH OD JOREDOL]DFLYQ ODV XQLYHUVLGL
HO PXQGR HQULTXHFLHQGR D OD FRPXQLGDG XQLYHUVLWDUL
6LQ HPEDUJR D PHQXGR HQIUHQWDQ GHVDItRY SDUD OD SDUW!
OLQJ*tVWLFDV OD GHVLJIJXDOGDG FXOWXUDO \ HO DLVODPLHC
LQQRYDGRUDV FRPR ODV WHFQRORJtDV LQPHUVLYDV FRPR OD
SUREOHPDV /DV WHFQRORJtDV LQPHUVLYDV WLHQHQ HO SRWHQ
IDFLOLWDU XQD LQVWUXFFLYQ PiV LQFOXVLYD FXOWXUDO \ OL!
FRPSURPLVR \ OD VDOXG JHQHUDO GH ORV HVWXGLDQWHY LQW
HQ HVWDV FXHVWLRQHY SUHVHQWDQGR HO DVSHFWR WHYULF]
DFWXDO WHPIWLFDPHQWH GHQWUR GHO FRQWH[WR HXURSHR F
HQ OD WHRUtD VRFLRFXOWXUDO OD WHRUtD GH OD FDUJD FRJQ
GHVWDFD LPSRUWDQWHY GHVDItRV \ VROXFLRQHYV SDUD HO XVI
WXUDOHV /RV UHVXOWDGRYVY PXHVWUDQ TXH FXDQGR VH FUHD
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6RELD <DVPHHQ

59 WLHQHQ HO SRWHQFLDO GH UHYROXFLRQDU ODV XQLYHUVL
FRPSHWHQFLD LOWHUFXOWXUDO \ HO DSUHQGL]DMH SURIXQGR

3DODEUDY FODYH 7HFQRORJtDV LQPHUVLYDV 5HDOLGDG Yl
WXUDO (VWXGLDQWHVY LQWHUQDFLRQDOHYV

Kh[by Ykfbg

Bff _jkb\gu_ I_ogheh]bb $5 95 “ey memqr_ggh]h h[mqg_¢
\ fmevibdmevimjguo deZkkZo
m~h\e_I\hj_gb_ ihlj_[ghkl_c bghkljZgguo klm”~_glh\

gghl Zpby

< j_amevlZl_leh[ZebaZpbb _\jhi_ckdb_ mgb\_jkbl_lu ij_‘jZlbebkv \
g_kdb_ khh[s_kI\Z h[t_~bgyxsb_ mgb\_jkbl_Ikdb_ khh[s_kI\Z k jZaq
NZfb F_gx [ueh \\_*_gh [_a dZdbo eb[h h]jZgbg_gbc [_a mqg_IlZ g
b [b_ggZebazZpbb j_r_gby yaudh\uo [Zjv_jh\ b g_h[oh”bfhklb dmev
bgl_ljZpbb >ey j_r_gby wlbo ijh[e_f [ueb jZajZ[hlZgu gh\u_ bggh\Zp
IZzdb_ dzZd \kljh_ggu_ |_ogheh]bb 1Zdb_ dZd “~hiheg_ggZy b \bjlmz
b \bjlmZevgZy j_Zevghklv 95 Bff_jkb\gu_ |_ogheh]bb ih\urzZzxl h[j.
| _gpbZe h[e_]gzZxl hfmg_gb_ mqgblu\Zxl dmevimjgu_ b yaudh\u_ ZKki_
fhib\Zpbx kihkh[ghklv d dhfijhfbkkm b h[smx ~jm _ex[ghklv bghkljZ
>7Zggh_ mlem[e_ggh_ |I_hj_Ibg_kdh_ bkke_"h\Zgb_ jzkkfzljb\Z_1 wlb
Ibg_kdbc \aley™ gZ wlh ij_h[ezZz”~Zgb_ < ~Zgghc klZIlv_ ZgZebabjm_I
I_jZImjz \ 1_fzZlbq_kdhf nhjfzl_ \ _\jhi_ckdhf dhgl_dkl_ \ gZklghklb
gZ khpbhdmevimjgmx |_hjbx dh]gblb\gmx I_hjbx b I_hjbx k-Zfhhij_"_e
kI\mxl \Z gu_ ijh[e_fu b j_r_gby k\yaZggu_ k bkihevah\zZgb_f bff_jkt
\ fmevibdmevimjghc kj_~_ LzZdbf h[jZzahf m~_eyy i_j\hkl_i_ggh_ \gbf
ijhkljzgkI\z “ey hl*uozZ b iml_r_kl\bc ihalheyxl bggh\Zpbhgguf mgb\_j
ikboheh]bg_kdmx [_ahiZkghklv f_"dmevimjgmx dhfi_|_glghklv b m]er

Dexgq_\u_ keh\Z Bgdexab\gu_ |I_ogheh]bb <bjlmZevgZy j_Zev
j_Zevghklv fmevibdmevimjgZy ]hklbgZy bghkljZggu_ kim”_glu
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,QWHUQDWLRQDO -RXUQDO RI 5HVH|

9RO kk | Ijlo SS k=kk
"2, kj mkipk ,-5(/ ljlo kk | jq

Eugenia Smyrnova-Trybulska
8QLYHUVLW\ Rl 6LOHVLD LQ .DWRZLFH )DFXOW\ Rl $UWV DQG (¢
® KWWSV  RUFLG RUJ jjjj jjim kllq jkn;

$ GHSRUW IURP WKH ,QWHUQDWLRQDC
37KHRUHWLFDO DQG 3UDFWLFDO $V
OHDUQLQJ '/&& ZZZ GOFF XV HGX
3( OHDUQLQJ ,QWHUDFWLYH /HDUQ
$UWLILFLDO ,QWHOOLJHQFH *$, *
,PPHUVLYH 7THFKQRORJLHV $5 95 L
3UDFWLFH DQG 5HVHDUFK"
ZKLFK ZDV KHOG DW WKH 8QLYHUVLYV
3RODQG RQ 2FWREHU DQG

7KH WK HGLWLRQ RI WKH QWHUQDWLRQDO 6FLF
SUDFWLFDO $VSHFWV RI 'LVWDQFH OHDUQLQJ" '"/&&
XQGHU WKH WKHPH 3( OHDUQLQJ , QWHUDFWLYH /H
OLJHQFH *$, *DPLILFDWLRQ DQG ,PPHUVLYH 7HFKQ
SUDFWLFH DQG 5HVHDUFK™ RQ 2FWREHU WK DQG W
LQ .DWRZLFH ,W ZDV RUJDQLVHG E\ WKH )DFXOW\ R
&LHV]\Q )DFXOW\ RI 6RFLDO 6FLHQFHV WKH-)DFXOW
DOV 6FLHQFHYVY LQ 6RVQRZLHF WKH ,QVWLWXWH RI
6FLHQFH 8QLYHUVLW\ RI 6LOHVLD LQ .DWRZLFH 3R

7KH &RQIHUHQFH ZDV RUJDQL]HG XQGHU WKH DXV
RI 6LOHVLD LQ .DWRZLFH * 3URI GU KDE 5\V]DUG .
$UWV DQG 6FLHQFHV RI (GXFDWLRQ * 3URI GU KD
J)DFXOW\ RI 6RFLDO 6FLHQFHYV * 3URI GU KDE 0D
WKH ,QVWLWXWH RI 3HGDJRJ\ £+ 3URI GU KDE ,UHC
RI 6FLHQFH DQG 7THFKQRORJ\ £+ 3URI GU KDE-6HZHU\
WXWH RI &RPSXWHU 6FLHQFH + 3URI GU KDE LQ* 5
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(XJHQLD 6P\UQRYD 7U\EX

WKH 8QLYHUVLW\ RI 2VWUDYD 82 WKH &]HFK 5HSX]
68 WKH &]HFK 5HSXEOLF &RQVWDQWLQH WKH 3KLC
6ORYDNLD 8QLYHUVLW\ RI ((WUHPDGXUD 8(] 6SDLQ
1HWKHUODQGV /LVERQ /XVLDGD 8QLYHUVLW\ /8 3F
&8 $XVWUDOLD %RU\V *ULQFKHQNR .\LY 8QLYHUVL
6WDWH 7HFKQLFDO 8QLYHUVLW\ '678 8NUDLQH ,$',
'"HYHORSPHQW RI WKH ,QIRUPDWLRQ 6RFLHW\ D QRQ
FDO 6RFLHW\ %UDQFK LQ &LHV]\Q 3ROLVK 6FLHQW
$VVRFLDWLRQ RI $FDGHPLF ( OHDUQLQJ 3RODQG
7KH $QQXDO ,QWHUQDWLRQDO 6FLHQWLILF &RQI
$VSHFWV RI 'LVWDQFH /HDUQLQJ '/&& LV DQ LPSR
HGXFDWLRQ SDUWLFXODUO\ IRFXVHG RQ GLVWDQF|
W LV RUJDQL]HG DQQXDOO\ E\ SURPLQHQW DFDGHP
VLW\ Rl 6LOHVLD LQ .DWRZLFH 3RODQG DQG FR RI
XQLYHUVLWLHV 7KLV FRQIHUHQFH EULQJV WRJHWK
DURXQG WKH ZRUOG WR GLVFXVV DGYDQFHPHQWYV |
WHFKQRORJ\ HQKDQFHG OHDUQLQJ ZKLFK LV FULW
L]JH ZRUOGZLGH
OHPEHUV RI WKH ,QWHUQDWLRQDO 3URJUDPPH !¢
HQWLVWV VFKRODUV DQG UHVHDUFKHUV LQ WKH
PDQ\ FRXQWULHV LQ (XURSH DQG ZRUOGZLGH 7KH
JRHV DV IROORZV
+ 3URI GU KDE .DWDU]\QD ODUFRO 'HDQ RI WKH )L
BFLHQFHV 8QLYHUVLW\ RI 6LOHVLD LQ .DWRZLFH
+ 3URI GU KDE ODAJRU]DWD 0\ OLZLHF 'HDQ RI WK
8QLYHUVLW\ RI 6LOHVLD LQ .DWRZLFH 3RODQG
$+ 3URI GU KDE 3LHW .RPPHUV 3URIHVVRU 81(6&2
1IHWKHUODQGV
+'RF ,QJ .DWHULQD .RVWRODQ\RYD 3K' 9LFH 'HDC
8QLYHUVLW\ RI 2VWUDYD WKH &]HFK 5HSXEOLF
+3URI GU KDE ,Q* -DQ .XVLDN +HDG RI ( /HDUQLQJ
DQG 7THFKQRORJ\ LQ &UDFRZ $*+ 3RODQG
+ 3URI GU KDE 1DWDOLD ORU]JH 9LFH 5HFWRU RI W
YHUVLW\ 8NUDLQH
+ 3URI 1RUEHUW 3DFKOHU /RQGRQ 8QLYHUVLW\ 8¢
+ 3URI GU KDE ,UHQD 3ROHZF]\N 'LUHFWRU RI WKH
RI 6LOHVLD LQ .DWRZLFH 3RODQG
+ 3URI GU KDE LQ* 5DID& 'RUR] 'LUHFWRU RI WKH
8QLYHUVLW\ RI 6LOHVLD LQ .DWRZLFH 3RODQG
+ 3URI GU KDE 6HZHU\Q .RZDOVNL 'HDQ RI-WKH )DF
RJ\ 8QLYHUVLW\ RI 6LOHVLD LQ .DWRZLFH 3ROD(
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$ 5HSRUW IURP WKH ,QWHUQDWLRQDO 6FLHQWLILF &RQIHUHQF!

T 3URI GU KDE ODFLHM 7DQD 'HDQ RI WKH-3HGDJR
ZVND $FDGHP\ RI 6SHFLDO (GXFDWLRQ 3RODQG
I 3URI GU LQ* 0OLODQ 7XUFDQL &RQVWDQWLQH W
6ORYDNLD
I3URI GU 3HGUR 9HLJD 9LFH UHFWRU RI WKH /LVI
1 7KH FRQIHUHQFH WRSLFV LQFOXGH WKH IROORZL!
( OHDUQLQJ *$, $5 95 *DPLILFDWLRQ
f*HOQOHUDWLYH S$UWLILFLDO ,QWHOOLJHQFH *$%, {
5HDOLW\ 95
T ( OHDUQLQJ *$, $5 95 *DPLILFDWLRQ
1f$, LQ (GXFDWLRQ SHUVSHFWLYH DQG FKDOOHQ.
1%, $SSV &KDW*37 *HPLQL 'HHS6HHN &RSLORW
I6WXGHQWVYI DQG WHDFKHUVY FRPSHWHQFHYV LQ
f (WKLFDO DQG 6RFLDO $VSHFWYV RI $,
$t ODFKLQH /HDUQLQJ /HDUQLQJ $QDO\WLFV
1 ,PPHUVLYH OHDUQLQJ HQYLURQPHQWY %ORFNF
1 ( OHDUQLQJ DQG 67(%0 (GXFDWLRQ
I5RERWV DQG &RGLQJ LQ HGXFDWLRQ
t , QWHUQHW RI WKLQJV m' SULQWLQJ
167(0 HGXFDWLRQ FRQWHPSRUDU\ WUHQGYV DQG F
I'LVWDQFH OHDUQLQJ LQ KXPDQLWLHYVY DQG VFLH
14XDOLW\ RI WHDFKLQJ WUDLQLQJ LQ DUHD RI H
t ( OHDUQLQJ IRU VFLHQFH DQG WHFKQRORJLHV
( OHDUQLQJ (QKDQFLQJ .H\ &RPSHWHQFHYV
I OHWKRGRORJ\ DQG 7TRROV '"HYHORSPHQW
$+8VH RI H OHDUQLQJ LQ LPSURYLQJ WKH OHYHO F
FRPSHWHQFHYV
1 , QQRYDWLYH (GXFDWLRQDO 7THFKQRORJLHV 7RR
fORGHUQ ,&7 7RROV IRU H OHDUQLQJ LQ WKH WL
GHPLF £+ UHYLHZ LPSOHPHQWDWLRQ RSSRUWXQ
DQG WHDFKLQJ
1022&V =+ PHWKRGRORJ\ RI GHVLJQ FRQGXFWLQJ
ation
t (GXFDWLRQ n j DQG (GXFDWLRQ 0 |
f( OHDUQLQJ DQG HIIHFWLYHQHVYV RI XVLQJ /HDUQ
&06 96&5 66% &69%
I &ORXG FRPSXWLQJ HQYLURQPHQW VRFLDO PHG
tOHWKRGRORJLFDO WRROV ( WXWRULQJ 9LGHR
t16LPXODWLRQV PRGHOV LQ H OHDUQLQJ DQG GL'
1 6XFFHVVIXO H[DPSOHV RI 0 OHDUQLQJ H OHDUQ
$t (YDOXDWLRQ RI VIQFKURQRXV DQG DV\QFKURQR
RGRORJ\ DQG JRRG H[DPSOHV
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(XJHQLD 6P\UQRYD 7U\EX

( OHDUQLQJ (QKDQFLQJ 6RIW 6NLOOV
+ .H\ FRPSHWHQFHYV DQG VRIW VNLOOV LQ WKH GL
$+( OHDUQLQJ IRU KXPDQLWLHY DQG VRFLDO VFLH
$+ 6HOl OHDUQLQJ EDVHG RQ H OHDUQLQJ DQG ,QW
$+( OHDUQLQJ DQG RQOLQH OHDUQLQJ
+ %OHQGHG OHDUQLQJ
+/HIJDO VRFLDO KXPDQ VFLHQWLILF WHFKQLFD
H OHDUQLQJ LQ GLIIHUHQW FRXQWULHV
$+ (XURSHDQ DQG QDWLRQDO VWDQGDUGV RI H OH|
$+ 3V\IFKRORJLFDO DQG HWKLFDO DVSHFWV RI GLV\
$+( FROODERUDWLRQ DQG H FRPPXQLFDWLRQ LQ H
$+( HQYLURQPHQW RI WKH &RQWHPSRUDU\ 8QLYHU
$+( OHDUQLQJ LQ D VXVWDLQDEOH VRFLHW\ (FRV\
+ &RPSDUDWLYH DSSURDFK LQ UHVHDUFK RQ H OH
( OHDUQLQJ LQ WKH 7UDQVIRUPDWLRQ RI (GXFDW
WKH VSHFLDOLVWV DQG ///
$+ &RQWHPSRUDU\ WUHQGYV LQ ZRUOG RI H OHDUQL
LOQWHUQDWLRQDOL]DWLRQ PRELOLWLHYV
+ (HIHFWLYH GHYHORSPHQW RI WHDFKHUVY GLJLW]
$+( OHDUQLQJ DQG /LIHORQJ /HDUQLQJ
$+( HQYLURQPHQW DQG &\EHUVSDFH 6HFXULW\ 't
&RPSHWHQFHYV DQG ( OHDUQLQJ
t$, DQG &\EHUVSDFH &\EHUVHFXULW\
+1THWZRUNLQJ GLVWDQFH OHDUQLQJ V\VWHPYV
(ISHUWV IURP PDQ\ FRXQWULHV VXFK DV $XVWU|
5HSXEOLF ,WDO\ WKH 1HWKHUODQGV 3DNLVWDQ
NLD 7DLZDQ 7XUNH\ WKH 8QLWHG .LQJGRP DQG 8
HGXFDWLRQDO WHFKQRORJLHV WRROV DQG PHWK
,QWHOOLJHQFH *$, IRUH OHDUQLQJ DV WKH\ SUH"
SRUDU\ WUHQGV DQG VFLHQWLILF DV ZHOO DV HG)
,QWHOOLJHQFH $, 022&V $XJPHQWHG 5HDOLW\ $5
OHDUQLQJ DQG RWKHU WRSLFV UHODWHG WR GLJL)
RI HGXFDWLRQ
2Q WKH ILUVW GD\ 2FWREHU 3URI GU KDE (XJH
WKH DQQXDO LQWHUQDWLRQDO VFLHQWLILF HYHQW
7KH 'HDQ RI WKH )DFXOW\ Rl $UWV DQG B6FLHQF
.DWDU]\QD ODUFRO ZHOFRPHV FRQIHUHQFH SDUWLF
YLIXUH
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$ 5HSRUW IURP WKH ,QWHUQDWLRQDO 6FLHQWLILF &RQIHUHQF!

) L J X URHof. dr hab. Katarzyna Marcol, Dean of the Faculty of Arts and Sciences
RI (GXFDWLRQ RSHQQHG WKH '/&&mkmp

Author of the photo: Emilia Gogol

3URIHVVRU 3URI 'U 3LHW .RPPHUV IURP WKH 7ZHQ
SUHVHQWHG D .H\QRWH /HFWXUH WLWOHG **HQHUDW
/JHDUQLQJ RQ WKH SOHQDU\ VHVVLRQ

JLIXUH Keynote Speaker Prof. Dr. Piet Kommers
Author of the photo: Emilia Gogol
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(XJHQLD 6P\UQRYD 7U\EX

+H SUHVHQWHG H[SHUWVY UHIOHFWLRQV FRQFHUC
WR WKH :HE H[SDQGLQJ DFFHVV WR NQRZOHGJH EXV
‘H OHDUQ WKDW *HQHUDWLYH $, URRWHG LQ VLPXC
OHDUQLQJ HQDEOHV K\EULG NQRZOHGJH E\ FRPELQ
DOLJQV ZLWK WKH 67($0 DSSURDFK ZKLFK HQFRXUD
ILHOGVY WR HQKDQFH OHDUQLQJ HIITHFWLYHQHVV 7K
ZLWK 67($0 DQG HPHUJLQJ 95 $5 WHFKQRORJLHV
OHDUQLQJ 1HZ HGXFDWLRQDO PHGLD DLP QRW RQO
WR SUHSDUH OHDUQHUV IRU D FRPSOH[ LQQRYDWLR

BXEVHTXHQWO\ ZLWKLQ WKH IUDPHZRUN RI FRQ|
SUHVHQWHG WKH OHFWXUH 3'HWHUPLQDQWV 21 6WX
/IDQJXDJH ORGHOV 7KH 5ROH 21 5HOHYDQFH {QMR\PF
SHUW LQWURGXFHG WKH DXGLHQFH WR WKH WRSLF
XVHIXOQHVV 38 LV D NH\ IDFWRU LQIOXHQFLQJ WK
$V ODUJH ODQJXDJH PRGHOV //0V VXFK DV &KDW
HGXFDWLRQ WKLV VWXG\ H[DPLQHG IDFWRUV VKDS
IXOQHVV

6YLWODQD 6NYRUWVRYD 7HWLDQD 6\PRQHQNR .LL
SUHVHQWHG WKH OHFWXUH WLWOHG A$SUWLILFLDO |,
WLRQ (PSLULFDO ,QVLJKWV ,QWR ,WV ,QWHJUDWLF

S8NUDLQLDQ VHFRQGDU\ WHDFKHUV IRXQG ZLGH

SUHSDUDWLRQ DQG DVVHVVPHQW 3ULPDU\ PDWK
DUWV DQG 3( WHDFKHUV XVH LW OHDVW .H\ EDUU
VXSSRUW DQG VNLOOV JDSV

1DWDOLLD ORU]JH 20KD %DUQD 2NVDQD 3DVLFKQ\
UHVHDUFK 37UDQVIRUPLQJ 6FKRRO ,QIRUPDWLFV (C
6KLIW 3HGDJRJLFDO ,QQRYDWLRQV $QG 'LJLWDO
WUDQVIRUPLQJ VFKRRO LQIRUPDWLFV HGXFDWLRQ L
WR DQ $, LQWHJUDWHG PRGHO %DVHG RQ WHDFKHU
LW KLJKOLJKWVY WKH QHHG WR XSGDWH GLJLWDO C
UHGHILQLQJ OHDUQLQJ JRDOV WRZDUG KLJKHU RUG

5HVHDUFKHUV *DOLQD ORPFKHYD DQG 7RGRUND *O
OHFWXUH 3$, 7TKUHDW ORGHOOLQJ $FWLYH /HDUQLQJ"
WXUHG JDPH EDVHG EUDLQVWRUPLQJ PHWKRG IRU
FDUGV $SSOLHG LQ 67($0 SUREOHP VROYLQJ WDVNYV
UHDVRQLQJ UHIOHFWLRQ DQG VNLOO GHYHORSPH
FDUHHU UHODWHG XQFHUWDLQWLHYV

3URWXJDOLDQ H[SHUW )LOLSH &DUUHUD LQ KLV
OLQH 7UDLQLQJ ,QWR ,PSDFWIXO ([SHULHQFHV  H[S
FDQ LPSURYH RQOLQH WUDLQLQJ E\ DGGUHVVLQJ C
IRU LQWHUDFWLYH KXPDQ FHQWHUHG OHDUQLQJ \
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$ 5HSRUW IURP WKH ,QWHUQDWLRQDO 6FLHQWLILF &RQIHUHQF!

FRQQHFWLRQ DQG GLJLWDO WRROV PRYLQJ EH\RQ
DQG LPSDFWIXO RQOLQH HGXFDWLRQ

5HVHDUFKHUV IURP 60RYDNLD OLFKDO .DEiW -XUD
ODUWLQ 3DXpLQ SUHVHQWHG WKH OHFWXUH 3$F\
= 7KURXJK OLQGOHVYV *DPHV D /LWHUDWXUH 5HYLH:
7KLV VFRSLQJ UHYLHZ + VKRZV WKDW ORZ F
WLHV VXEFK DV PLFUR EUHDNV DQG ILGJHWV FDQ K
UHGXFH IDWLJXH DQG LPSURYH HQJDJHPHQW ZLWKTF
HYLGHQFH LQ HGXFDWLRQDO VHWWLQJV UHPDLQV C

$IWHU WKH EUHDN WZR :RUNVKRSV ZHUH KHOG 3
$LU 5RERW $, DQG ,R7 LQ 3UH VFKRRO DQG 3ULPDL
JHQLD 6P\UQRYD 7U\EXOVND O0DaJRU]DWD 3UJ\E\aD
DQG 7RPDV] .RSF]\ VNL 7KH\ SUHVHQWHG WKHRUHW
HEEL $LU 5RERW LQ 3UH VFKRRO DQG 3ULPDU\ HGX

,Q WKH IUDPHZRUN RI WKH VHFRQG :RUNVKRS 32Y]
XOHV UHODWHG WR JHRPHWU\" FRQGXFWHG E\ -DFH
1RZDN $QLWD ' EURZLF] 7OD4ND .DWDU]J\QD - XMDZVI
HVWLQJ SUDFWLFDO H[DPSOHV RI XVLQJ 95 PRGXOH
ZHUH SUHVHQWHG HODERUDWHG GXULQJ LPSOHPH(
ODWKHPDWLFDO ORGHOV IRU 7HDFKLQJ 7KUHH 'LPH
5HDOLW\ 3/ .8 +( KWWSV ZZZ PDWK
SO )LIXUH D E
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(XJHQLD 6P\UQRYD 7U\EX

E

) LJ X U &), b) Workshops: “Learning with Interactive Robot Kebbi Air, Al and IoT
in Pre-school and Primary Education”, conducted by Eugenia Smyrnova-Trybulska,
0ODaJRU]DWD 3U]J\E\déD .DVSHUHN .RUQHO &KURPL VNL 7R

ticipants of the Workshops (b)
Author of the photo: Emilia Gogol

D
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$ 5HSRUW IURP WKH ,QWHUQDWLRQDO 6FLHQWLILF &RQIHUHQF!

E

) LI X U H), b). Workshop: “Overview of proprietary VR modules related to ge-
RPHWU\" FRQGXFWHG E\ -DFHN 6WD GR 7RPDV] .RSF]\ VN
1RZDN $QLWD ' EURZLF] 7O0DaND .DWDU]J\QD .XMDZVND O

Author of the photo: Emilia Gogol

7KH VHFRQG GD\ 2FWREHU LQ WKH IUDPHZRL
VWDUWHG ZLWK WKH URXQG WDEOH GHEDWH 3( OHD!
$UWLILFLDO ,QWHOOLJHQFH *$, *DPLILFDWLRQ DQ
LQ (GXFDWLRQDO 3UDFWLFH DQG 5HVHDUFK~ PRGH
7U\EXOVND DQG 'U ,ZRQD ORNZD 7DUQRZVND 7KH S|
H[SHUWV IURP HLJKW FRXQWULHV 3URI 3LHW .RPPH
*OXVKNRYD + %XOJDULD 3URI 1DWDOLLD ORYU]H + 8N
DWLD 3URI AWHIDQ *XER * 60RYDNLD 3URI 0D&JRL
3URI )LOLSH &DUUHUD * 3RUWXJDO 'U OLURVODY +U
D E 7KH DJHQGD LQFOXGHG ILYH WRSLFV 4XHV\
DQG OLPLWDWLRQV RI DSSO\LQJ *HQHUDWLYH $UWL
FRQWHQW FUHDWLRQ DQG SHUVRQDOL]JHG OHDUQL
LOQWHJUDWHG ZLWK LPPHUVLYH WHFKQRORJLHV
QHVV DQG ZKDW EDUULHUV OLPLW LWV VXFFHVVIXC
JRRG WHDFKHUV HYROYH WRZDUGV HYHQ EHWWHU \
*DPH EDVHG /HDUQLQJ" +RZ DUH WKH UROHV RI WHE
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(XJHQLD 6P\UQRYD 7U\EX

FKDQJLQJ LQ LQWHUDFWLYH OHDUQLQJ HQYLURQPH
*$, DQG $5 95" AXHVWLRQ +RZ FDQ WKH DYDLODEL
LQWR PRUH DXWRQRPRXV DXWKHQWLF OHDUQLQJ D'
SUHSDUH IRU QHZ MREV DQG IXWXUH FLWL]JHQVKLSV
WLRQ 8QGHU ZKDW FRQGLWLRQV GR LQWHUDFWLY|
WLRQ WUXO\ LPSURYH OHDUQLQJ RXWFRPHV DQG
A4XHVWLRQ 'RHV WKH DYDLODELOLW\ RI $, LPSO\ Kl

'XULQJ WKH SOHQDU\ DQG FRQIHUHQFH VHVVLR
IHUHQFH WKH UHVHDUFKHUYV DQG SDUWLFLSDQW\
ZRUNVKRSV 7KH ZRUNVKRS "),73(' *$, (PSRZHULQ.
*HQHUDWLYH $,” ZDV KHOG FRQGXFWHG E\ SURI 0L
GU .RUQHO &KURPL VNL

'Q WRWDO WKH FRQIHUHQFH LQFOXGHG SUHVH
WDEOH GHEDWH DQG D SRVWHU VHVVLRQ

7KH '/&& FRQIHUHQFH ZDV DFWLYHO\ DWWHQGH
LQ SUHVHQFH DQG LQ RQOLQH UHPRWH PRGH IURP
LQFOXGLQJ IURP WKH 8QLYHUVLW\ RI 6LOHVLD D
RYHU SDVVLYH SDUWLFLSDQWYV

7KH DUWLFOHY GHYHORSHG EDVHG RQ WKH FRQIH
SODQQHG IRU SXEOLVKLQJ LQ WKH PRQRJUDSK RQ °
*HQHUDWLYH $UWLILFLDO ,QWHOOLJHQFH *$, *DP
JLHV $5 95 LQ (GXFDWLRQDO 3UDFWLFH DQG 5HVH
SXEOLVKLQJ KRXVH
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$ 5HSRUW IURP WKH ,QWHUQDWLRQDO 6FLHQWLILF &RQIHUHQF!

E

) LJ X U H), b) Participants of the round table debate “E-learning & Interactive
Learning. Generative Atrtificial Intelligence (GAIl), Gamification and Immersive
Technologies (AR/VR) in Educational Practice and Research”

Author of the photo: Emilia Gogol

&RQVLGHULQJ WKH LQWHUQDWLRQDO VFRSH DQG
WKH '/&& FRQIHUHQFH LV D VLJQLILFDQW LQWHUC
UDQJH RI VFLHQWLVWY WHDFKHUV 3K' VWXGHQWYV
DQG DQ\RQH LQWHUHVWHG LQ WKH IXWXUH RI HGXFL
OHDUQLQJ HQYLURQPHQWY DQG WKH LPSOHPHQWD\
WLYH PHWKRGVY 7KH SKRWR UHSRUWV IURP '/&&
FRQIHUHQFH SKRWR JDOOHU\ KWWSV GOFF XV HG
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Contributors

%DVKD\DU %DGDU $0 $PUL 3K' 8QGHU *UDGXDWH 6WXGHQW "H:¢
kimimsqr#XRIQ HGX RP

.KDIL\D 6 XOWDQ $0 :DKDLEL 3K' 8QLYHUVLW\ RI 1L]ZD 8QGHU
$FFRXQWLQJ 2PDQ HPDLO krngkmlk#XRIQ HGX RP

6\0OZLD % XWNLHZLF] 3K' -DJLHOORQLDQ 8QLYHUVLW\ .UDNR
KRWPDLO FRP

$OHNVDQGUD &] VWNLHZLF] 3K' ODULD &XULH 6NORGRZVND 8Q
VDQGUD F]DVWNLHZLF]#JPDLO FRP

-DFHN -DBKH&P]HV]RZ 8QLYHUVLW\ RI THFKQRORJ\ '"HSDUWPHQW
HPDLO MMDNLHOD#SU] HGX SO

$OEHUWR )RUQDVDUL 3K' 3URIHVVRU 8QLYHUVLWj GHJOL 6W
JRUPD]LRQH 3VLFRORJLD &RPXQLFD]JLRQH ,WDO\ HPDLO DC

Jowita Guja 3K' $*+ 8QLYHUVLW\ RI .UDNRZ .UDNRZ 3RODQG HPDL

$OHNVDQGUD .DODJD 3K' 8QLYHUVLW\ RI 6LOHVLD LQ .DWRZLFI
DOHNVDQGUD NDODJD#XV HGX SO

6DLPD OHKERRE 0% 8QLYHUVLWj] GHJOL 6WXGL GL %DUL $OGHF
B3VLFRORJLD &RPXQLFD]JLRQH ,WDO\ HPDLO V PHKERRE#VW)

3DZH& 3DZHGF]WOQLYHUVLW\ RI 6LOHVLD LQ .DWRZLFH ,QVWLW)
HPDLO SDZHO SDZHOF]J\N#XV HGX SO

ODaJRU]DWD 3U]J\E\4aD .DVSHUHN 3K' KDE BURIHVVRU RI WKH
3RODQG HPDLO PDOJRU]DWD SU]J\E\OD NDVSHUHN#XV HGX S

Jakub Sacewicz 0$ 8QLYHUVLW\ RI 6LOHVLD LQ .DWRZLFH ,QVWLW X
HPDLO MDNXE VDFHZLF]#XV HGX SO

Zofia Samsel 3K' /HDUQLQJ 30O0DQHW ,QVWLWXWH 8QLYHUVLWp 3DU
VHO#JPDLO FRP

Eugenia Smyrnova-Trybulska 3K' KDE 3URIHVVRU RI WKH 8QLYHUVLW\ RI 6
RlI $UWV DQG (GXFDWLRQDO 6FLHQFHVY 3RODQG HPDLO HVP

$QQD OyvDU] 'U KDE SURI RI WKH 8QLYHUVLW\ RI WKH 1DWL
3RODQG HPDLO DQQD VORVDU]J#XNHQ NUDNRZ SO

-RDQQD ZL WRIX'RBQNDPHUVLW\ RI ,QIRUPDWLRQ 7THFKQRORJ\ D(
'"HSDUWPHQW RI ODQDJHPHQW 3RODQG HPDLO MVZLHWRQLTF

ORKDPPHG 0XQHHUDOL 7KRWWROL 3K' 5:7+ $DFKHQ 8QLYHUVL
QRPLFV &KDLU RI ODQDJHPHQW $FFRXQWLQJ 7HPSOHUJUDEH
PXQHHUDOL#FRQWUROOLQJ UZWK DDFKHQ GH

-DQ :DOLJYyUVNL 3K' $*+ 8QLYHUVLW\ RI .UDNRZ .UDNRZ 3RODC(
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-RDQQD :yMFLN 3K' 8QLYHUVLW\ RI ,QIRUPDWLRQ 7HFKQRC
'"HSDUWPHQW RI &RJQLWLYH 6FLHQFHY DQG ODWKHPDWLFD
ZVL] HGX SO

Marzena Wysocka-Narewska 3K' DVVLVWDQW SURIHVVRU 8QLYHUVLW\ R
HPDLO PDU]JHQD Z\VRFND QDUHZVND#XV HGX SO

+DQD 9DY tAMRYBQLYHUVLW\ RI 2VWUDYD )DFXOW\ RI (GXFDWLRQ
KDQD YDYULNRYD#RVX F]

Lucie Zormanova 3K' 8QLYHUVLW\ RI 6LOHVLD ,QVWLWXWH Rl 3HC

JRUPDQRYD#XV HGX SO



k

,QWHUQDWLRQDO -RXUQDO RI 5HVH|
9RO kj | Ijln SS kzm

@ OO

,Q WKH 3( OHDUQLQJ" 6HULHYV

KWWS ZHLQRH XV HGX SO QDXND VHULH Z\GDZQLF]H VHU
KWWS ZZZ LJ VWXGLR QRD SO SXEXVF KWPO

,661 Inok mpnn
SULQW HGLWLRQ
,661 Inok mpol
GLJLWDO HGLWLRQ

6P\UQRYD 7U\EXOVND( QHMHGQLQI M $UWLILFLOBD,Q@WHXIO IBHLQF
9RO ko Ijlm .DWRZLFH+£&LHV]\Q 678',2 12%$ IRU 8QLYHUVLW!'
mpnn SULQW HGLWLRQ ,661 Inok mpol GLJLWDO HGLWLRQ
RUJ kj mnskp HO IjIlm ko

6P\UQRYD 7U\EXOVND( QHBGQLQJIILQ WKH 7UDQVIRUPDWLRQ R

Society 3( OHDUQLQJ" 6HULHV 9RO kn |IjIl .DWRZLFH+*&LHV]\Q
RI 6LOHVLD Irqg S ,661 Inok mpnn SULQW HGLWLRQ ,661 Inok
ppjoo mk o KWWSV GRL RUJ kj mnskp HO Ijll kn indexedinWeb of S

6P\UQRYD 7U\EXOVND OHBIGQLQJkLQ WKH PRYPHHPIUL2IIN I O06HUL
9RO km Ijlk .DWRZLFHz&LHV]\Q 678',2 12% IRU 8QLYHUVLW!
mpnn SULQW HGLWLRQ ,661 Inok mpol GLJLWDO HGLWLRQ
RUJ kj mnskp HO Iljlk km indexed in Web of Science Core Collection

6P\UQRYD 7TU\EXOVNDQQRMY®DWUYH (GXFDWLRQDO 7THFKQRORIJL
for E-learning 3( OHDUQLQJ" 6HULHV 9RO kIl 6171g',2DIVE®RZLFH+ &L
8QLYHUVLW\ RI 6LOHVLD mmo S ,661 Inok mpnn SULQW HGL\
,6%1 sqr rm ppjoo ks m KWWSV GRL RUJ kj mnskp HO Ijlj kI inds
Collection

6P\UQRYD 7U\EXOV N [E-learnidgzand STk Education 3( OHDUQLQJ ™ 6HU
9RO kk Ijks .DWRBIUBHA2LRBRWEQLYHUVLW\ RI 6LOHVLD qjr
mpnn SULQW HGLWLRQ ,661 Inok mpol GLJLWDO HGLWLRQ
Web of Science Core Collection

6P\UQRYD 7U\EXOV N [E-learnidgzand Sim&nt Learning Environment for the
Preparation of New Generation Specialists 3( OHDUQLQJ" 6HULHV 9RO kj |
&LHVIEQ@8',2 12BRU 8QLYHUVLW\ RI 6LOHVLD ppg S ,661 In
,661 Inok mpol GLJLWDO HGLWLRQ ,6%1 sqr rm ppjoo jo p inde
Collection

6P\UQRYD 7U\EXOVND(IIHFWG&YHIJHKYHORSPHQW RI 7THDFKHUVT
ICT and E-learning 3( OHDUQLQJ" 6HULHV 9RO s617j&q2 1XFWRZLFH+&
8QLYHUVLW\ RI 6LOHVLD nsq S ,661 Inok mpnn SULQW HGLW
,6%1 sqr rm pjjgk sp j indexedin Web of Science Core Collection

6P\UQRYD 7U\EXOV N [E-le@rnirg Glethotiplogy — Implementation and Evaluation

3( OHDUQLQJ" 6HULHV 9RO r BEKB',6 2DMV2RZU BHH&HHINLQV\ RI 6L
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ngr S ,661 Inok mpnn SULQW HGLWLRQ ,661 Inok mpol GLJL
rp k

s 6P\UQRYD 7U\EXOVNDT Tpols H Good Pjdctice of Effective Use in Education
.DWRZLFH+&IZBV,2QL28RU 8QLYHUVLW\ Rl 6LOHVLD Iljko njr S
rl m

kj 6P\UQRYD 7U\EXOVNDOD GHMHXLQAJkPQG QWHUFXOWXUDO &RPSFH
'"LITHUHQW &RXQWULHV67ZBWRZLKMRYESHWMHYVLW\N RI 6LOHVLD
,6%1 sqr rm pjjgk gp |

kk 6P\UQRYD 7U\EXOVND( OHMHWBQLQJkm/LIHORQJ /HDUQLQJ .DV
678',2 12BRU 8QLYHUVLW\ Rl 6LOHVLD Iljkm org S ,6%1 sqr ri

kI 6P\UQRYD 7U\EXOV N DE-l¢arniffyGor Sotidtdl Needs .DWRZLFH*z&LHV]
678',2 12BRU 8QLYHUVLW\ Rl 6LOHVLD 1ljkl oogq S ,6%1 sqr rn

km6P\UQRYD 7U\EXOVND8VH RIG( OHRKMQLQJ LQ WKH "HYHORSLC
petences .DWRZLFH#&AHYZ\Q28RU 8QLYHUVLW\ RI 6LOHVLD Ijkk
rm pjjgk ms g

kn 6P\UQRYD 7U\EXOVND ( HG Ijkj Use of E-learning in the Training of Profe
Knowledge Society & LHV]\Q+ . DOWRZ2FH28RU 8QLYHUVLW\ RI 6LOHVLD
,6%1 sqr rm pjjgk mj n

ko 6P\ UQRYD 7U\EXOVND7KHRHGIWLIFIBO DQG 3UDFWLFDO $VSHFW
&LHVI\Q 6WXGLR 7. *UDSKLFV IRU 8QLYHUVLW\ RI 6LOHVLD 1

Coursebooks on e-learning

k 6P\UQRYDz7U\EXOVND ( 6WDFK 6 %XNRXMVWDG®@ILH]X&®N
ORRGOH MDNR V\VWHPX ZVSRPDJDQrigDCYP Mdotie @slallisfabceR GO H J &
learning support system. Academic textb@k 6 P\UQRYD+7U\EXOVND ( 6 WI
.DWRZLFH+&IIBV,]2Q1260D 8QLZHUV\WHWX O VNLHJR opj V
opn 5HWULHYHG IURP KWWSV UHEXV XV HGX SO KDQGOH |

I 6WDFK 6 )XNOLQ % =DWDVRWRZDQLUHkKM\VWHPYZ &06 Z WZRU
informacyjno-edukacyjnej w Interneciglsing CMS systems in creating information and
educational space on the Internet. Academic textbook @ ( 6P\UQRYD+z7U\EXOVND ¢
.DWRZLFH+&IZBV2QL260D 8QLZHUV\WHWX O VNLHJR ksn V ,6%
SHWULHYHG IURP KWWSV UHEXV XV HGX SO KDQGOH Ij ojj ki

ORQRJUDSK

k 6P\UQRYD=7U\E X O Vétbhnolqgie ihfeemacyjno-komunikacyjne i e-learning
ZH ZV SyaF]HYV QlrfématiGnXaNddefniunication technologies and e-learning in
contemporary educaton@ .DWRZLFH :\GDZQLFWZR 8QLZHUV\WHWX
6LOHVLD 3UHVV@ oql V ,661 jljr pmmp ,6%1 sqr rm Illp mjqgj s
YHUVLRQ®@ ,6%1 sqr rm Ilp mjgk p ZHUVMD HOHNWURQLF]QD
KWWSV UHEXV XV HGX SO ELWVWUHDP |j ojj klklr Iljkp k 6F
LQIRUPDF\MQRBNRPXQLNDF\MQH SGI

| 6P\UQRYD 7U\EXOVND ( &KHQ 1 6 .RPPHBEDMearBingadRU]H 1
Enhancing Soft Skills: Contemporary Models of Education in the Era of Artificial Intelligence
6SULQJHU 1DWXUH 6ZLW]JHUODQG KWWSV GRL RUJ kj kjjg ¢
Inl Kk KWWSV OLQN VSULQJHU FRP ERRN kj kjjg sgr m jmk rlln






Contact
,QWHUQDWLRQDO -RXUQDO RI 5SHVHDUFK LQ ( OH]
8QLYHUVLW\ RI 6LOHVLD LQ .DWRZLFH
JDFXOW\ RI $UWV DQG (GXFDWLRQDO 6FLHQFHYV
%LHOVND &LHV]\Q 3RODQG
SKRQH
ID[
HPDLO HVPV\UQRYD#XV HGX SO
LMUHO#XV HGX SO

&RS\ HGLWLQJ DQG SURRIUHDGLQJ
ODU]JHQD :\VRFND 1DUHZVND

&RYHU GHVLJQ
(PLOLD 'DMQRZLF]

&RYHU SUHSDUDWLRQ IRU SULQWLQJ
7TRPDV] .LHaANRZVNL

7\SHVHWWLQJ
L,UHQHXV] 20V]D

[@NoleN
&UHDWLYH &RPPRQV $WWULEXWL@ e H$ O LN H , QW

(OHFWURQLF YHUVLRQ LV WKH RULJLQDO RQH
7KH MRXUQDO ZDV SUHYLRXVO\ SXEIN2¥HKREB3LQ SULQWHG

7KH MRXUQDO LV GLVWULEXWHG IUHH RI FKDUJH ,6¢

3XEOLVKHG E\
\GDZQLFWZR 8QLZHUV\WHWX O VNLHJR
X0 -RUGDQD .DWRZLFH
272Z Z\GDZQLFWZR XV HGX SO
H PDLO Z\GDZQLFWZR#XV HGX SO

SULQWHG VKHHWYV
3XEOLVKLQJ VKHHWYV
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