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Ma;Tr;RUf;fk; 

4C jpwd;fs; kw;Wk; tpQ;Qhd kdg;ghq;F vd;gd 21k; E}w;whz;by; fw;Nghuplk; 
vjpu;ghu;f;fg;gLk; Kf;fpa$WfshFk;. Ma;thdJ fdp];l ,ilepiyg; gpupT 
khztu;fspd; tpQ;Qhd kdg;ghq;F tpUj;jp epiyapy; 4C jpwd;fspd; jhf;fj;jpid 
Muha;tjw;fhf> mstwp mZFKiwapyike;j FWf;Fntl;L Ma;thf 
Nkw;nfhs;sg;gl;Ls;sJ. kLf; fy;tpf; Nfhl;lg; ghlrhiyfSs; xd;gJ ghlrhiyfs; 
mtw;wpd; tif mbg;gilapy; gilfshf;fg;gl;L njupT nra;ag;gl;lJld; mtw;wpy; 
fdp];l ,ilepiyg; gpuptpy; fw;Fk; 1084 khztu;fSs; 287 khztu;fs; ghypid 
mbg;gilahff; nfhz;l tpfpjhrhu mbg;gilapyhd gilnfhz;l vOkhw;W 
khjpupnaLg;gpD}lhfj; njupT  nra;ag;gl;L mtu;fsplkpUe;J tpdhf;nfhj;J %yk; 

juT Nrfupf;fg;gl;lJ. tpdhf;nfhj;jpd; ek;gfkhdJ Cronbach's Alpha %yKk; ( 

=.745) jFjpahdJ Pearson ,d; cUg;gb - nkhj;j ,izG Kiw %yKk; 
jPu;khdpf;fg;gl;lJ. juTfs; tpguzk; kw;Wk; mDkhdg; Gs;sptpgutpay; 
El;gq;fisg; gad;gLj;jpg; gFg;gha;T nra;ag;gl;ld.  fdp];l ,ilepiyg;gpupT 
khztu;fspilNa tpQ;Qhd kdg;ghq;F tpUj;jpepiy cau;thff; fhzg;gLtJld; 

(M = 3.67, SD = .47) mjd; tpUj;jpepiyapy; ghy;epiy (U = 5453, Z= 7.048,  p= .001) 

kw;Wk; fw;Fk; juk; (H = 41.081, p=.001) Nghd;w fhuzpfs; nghUz;ikahd tifapy; 
nry;thf;Fr; nrYj;Jfpd;wikAk; mtjhdpf;fg;gl;Ls;sJ. mj;Jld; 
mk;khztu;fspilNa 4C jpwd;fspd; tpUj;jpepiy cau;thff; fhzg;gLtJld; (M 

= 3.62, SD = .50) mtw;wpd; tpUj;jpepiyapy; mtu;fspd; ghy;epiy (U = 2135, Z=10.235, 

p=.001) kw;Wk; fw;Fk; juk; (H = 13.565, p= .001) Nghd;wit nghUz;ikahd tifapy; 
nry;thf;Fr; nrYj;JtJk;; fz;lwpag;gl;Ls;sJ. tpisthf> tpQ;Qhd 
kdg;ghq;Ffspd; tpUj;jpepiyapy; mtu;fspd; 4C jpwd;tpUj;jpepiyahdJ 
nghUz;ikahd Neuhd 64% nry;thf;fpidf; nfhz;bUg;gJk; (F(1,95) = 507.26, β = 

.800, R2 = .640) ,t;Ma;tpd; %yk; ntspg;gLj;jg;gLfpd;wJ.  

Kjd;ikg; gjq;fs ;: 4C jpwd;fs;> tpQ;Qhd kdg;ghq;F> tpQ;Qhd fy;tp> fw;wy; milT> 
tpQ;Qhd nrad;Kiw 

Ma;Tg;gpd;dzp 

cyfstpy;> 21 Mk; E}w;whz;bd; jpwd;fspid khztu;fs;;  kj;jpapy; tsu;g;gjd; 
Kf;fpaj;Jtj;ij fy;tp mikg;Gfs; mq;fPfupf;fpd;wd. 21k; E}w;whz;by; epyTk; rthy; 
epiwe;j #oiy vjpu;nfhs;s jpwd;fs; mbg;gilapyhd rpe;jid> Ntiy kw;Wk; 
Ntiycyfpw;F nghUj;jkhd cgfuzq;fs; vd;gtw;iw ifahs gofNtz;ba 
Njitg;ghL fhzg;gLfpd;wJ (Cahyana et al., 2020). 21k; E}w;whz;by; fy;tp vd;gJ 
,yFthdnjhd;whf fUjg;glKbahjJ. Vnddpy; ,q;F toq;fg;gLk; fy;tpahdJ 
jukhdjhfTk; jpwdbg;gilapYk; toq;fg;gl Ntz;Lk ; (Partono et al., 2021). MfNt 
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mjpfsthd ru;tNjr kw;wk; Njrpa fy;tp epWtdq;fs; 21k; E}w;whz;by; jq;fSila 
fiyj;jpl;lq;fspy; jpwdbg;gilapyhd fy;tpf;F Kf;fpaj;Jtk; nfhLf;fpd;wd. (Vincent-

Lancrin et al., 2019). 

jw;fhy fy;tpahdJ jdpNa jdpahs; gz;Gfs; kw;Wk; vOj;jwpit tsu;g;gjpy; kl;Lk; 
ftdk; nrYj;jhky; 21k; E}w;whz;L jpwd;fspy; kpf Kf;fpa jpwd;fshf fUjg;gLk; 4C 

jpwd;fis tsu;gjpYk; ftdk; nrYj;j Ntz;Lk; (Pertiwi & Rizal, 2020). 4C jpwd;fshf tpku;rd 

rpe;jid (Critical thinking), gilg;ghw;wy; (Creativity), xj;Jiog;G  (Collaboration) kw;Wk; 

njhlu;ghly; (Communication) vd;gd ,dq;fhzg;gLfpd;wd (Wijaya , 2020). 4C jpwd;fspd; 
gad;ghlhdJ r%fj;Jld; ,ize;J tho;tjw;F khztu;fSf;F ,d;wpaikahjjhFk ; 

(Fitriani, Gunawan, & Sutrio, 2017).  

21k; E}w;whz;Lf;fy;tpapy; tpQ;Qhd fy;tpnad;gJ kpfTk; Njitahdnjhd;whf 
fhzg;gLfpd;wJ. Vnddpy; xU ehl;bd; nghUshjhuj;jpd; %iyf;fy;yhf tpsq;FtJld; 
xU mq;fPfupf;fg;gl;l etPdr%fj;jpd; jw;fhy kw;Wk; vjpu;fhy tho;f;ifj; NjitahfTk; 

fUjg;gLfpd;wJ (Lucenario, Yangco, Punzalan, & Espinosa, 2016) Mdhy; 
mgptpUj;jpaile;JtUk; ehLfspy; khztu;fspilNa tpQ;Qhd fy;tp gw;wpa 
kdg;ghq;fhdJ vjpu;kiwahdjhf fhzg;gLfpd;wik nghJthf mtjhdpf;fg;gLfpd;wJ  

(Romel C. Robledo, 2019).  

tpQ;Qhd kdg;ghq;F vd;gJ Gjpa Mjhuq;fSf;fhd jpwe;j jd;ik> re;Njfk; kw;Wk; 
gFg;gha;T kw;Wk; KbTfis tpku;rpj;jy; Nghd;wtw;iw Nkw;nfhs;Sk; jpwdhFk; (McIntyre, 

2019). 4C jpwd;fis fy;tp Kiwfspy;; xUq;fpizg;gJ tpQ;Qhd kdg;ghq;if tsu;gjpy; 
,d;wpaikahjjhf jw;fhyj;jpy; mq;fPfupf;fg;gl;Ls;sJ. tpQ;Qhd kdg;ghq;if 
tsu;gjw;Fk; rthy;fis vjpu;nfhs;sTk; ,j;jpwd;fs; gq;fspg;Gr; nra;fpd;wd(Pont-

Niclòs,Martín-Ezpeleta, & Echegoyen-Sanz, 2023).  

World Bank (2018) mwpf;ifapy; ,yq;ifapd; fy;tp ,yf;Ffs; rpf;fyhd rthy;fis 
vjpu;nfhs;sf;$ba cyfshtpa jFjptha;e;j Fbkf;fis cUthf;Ftjpy; Mokhf 
Nt&d;wpAs;sd. ,Ug;gpDk;> ghuk;gupa ghlj;jpl;lk; kdg;ghlk; fw;wy; kw;Wk; guPl;ir 
rhu;e;j mZFKiwfSf;F Kf;fpaj;Jtk; nfhLg;gjw;fhf tpku;rpf;fg;gLfpwJ> mit 
ngUk;ghYk; tpku;rd rpe;jid kw;Wk; gilg;ghw;wiy tsu;g;gjpy; Njhy;tpailfpd;wd. 
cyfshtpa juj;Jld; ,ize;j fy;tp rPu;jpUj;jq;fSf;fhf ghLgLk; ,yq;ifapy;> 
Gj;jhf;fk;> tpQ;Qhd fy;tpawpT kw;Wk; epiyahd tsu;r;rpia tsu;g;gjw;F ghlj;jpl;lj;jpy ; 
4C jpwd;fis cl;nghjpg;gJ Kf;fpakhdJ. 

,yq;ifapd; Njrpa fy;tp epWtdk ; (NIE) kw;Wk; fy;tp mikr;R Mfpait 21 Mk; 
E}w;whz;bd; 4C jpwd;fis Njrpa ghlj;jpl;lj;jpy; cl;nghjpf;Fk; rPu;jpUj;jq;fis 
Nkw;nfhz;Ls;sd. 2015 Mk; Mz;bd; nghJf; fy;tp rPu;jpUj;jq;fs;> etPd njhopyhsu; 
Nfhupf;iffSf;F khztu;fis rpwg;ghf jahu;gLj;Jtjw;F tpku;rd rpe;jid> 
gilg;ghw;wy;> xj;Jisg;Gj;jpwd;fs; kw;Wk; jfty;njhlu;G Mfpatw;wpd; Kf;fpaj;Jtj;ij 
mbf;Nfhbl;Lf; fhl;baJ (Wickramasinge,2017) nray;gLj;jy; khWgl;lhYk;> ,e;j eltbf;if 
tpQ;Qhd  kw;Wk; gpw ghlq;fspy; Mokhd <LghL kw;Wk; eilKiw mwpT gad;ghl;il 
tsu;g;gjw;fhf kdg;ghlk; nra;Ak; fw;wYf;F mg;ghy; efUk; gue;j ,yf;if gpujpgypf;fpwJ 
(Perera&Gunawardene,  2019) 

,yq;ifapd; ghlj;jpl;lj;jpy; tpQ;Qhdk; xU Fwpg;gplj;jf;f gFjpahFk;> ,J ehl;bd; 
mgptpUj;jp Nehf;fq;fSf;F Mjutspf;Fk; tifapy ; STEM fy;tpia Nkk;gLj;Jtjpy; 
tYthd Kf;fpaj;Jtj;ij nfhz;Ls;sJ. ,Ug;gpDk;> ghuk;gupa fw;gpj;jy; Kiwfs; 
ngUk;ghYk; khztu;fspd; cw;rhfj;ijAk; tpQ;Qhdj;Jldhd <Lghl;ilAk; 
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fl;Lg;gLj;Jfpd;wd> Fwpg;ghf Ma;T my;yJ Mu;tk; ce;Jjy; fw;wy; kPJ guPl;ir 
jahupg;gpy; ftdk; nrYj;Jtjd; fhuzkhf (Jayaweera, 2016)> jpwd; mbg;gilapyhd 
tpQ;Qhd  fy;tpapd; Njit tsu;e;Js;sJ> ,J 4C fs; tpQ;Qhdk;   Nehf;fpa 
khztu;fspd; mZFKiwfis vt;thW rhjfkhf ghjpf;Fk; vd;gij Muha 
fy;tpahsu;fisj; J}z;LfpwJ. 

rkPgj;jpa Mz;Lfspy;> tpQ;Qhd fy;tpapy; 4Cfis ,izf;f tbtikf;fg;gl;l 

Kaw;rpfis ,yq;if mjpfupj;Js;sJ. Njrpa tpQ;Qhd mwf;fl;lis (NSF) Nghd;w 
epWtdq;fshy; mDruiz toq;fg;gl;l epfo;r;rpfs; kw;Wk; mur rhu;gw;w 
epWtdq;fSldhd xj;Jiog;Gf;fs; tpQ;Qhdj;jpd; eilKiw gad;ghLfis khztu;fs; 
Gupe;Jnfhs;s cjTk; tifapy; tprhuiz mbg;gilapyhd fw;wy; kw;Wk; $l;L 
jpl;lq;fis mwpKfg;gLj;jpAs;sd(Fernando&Balasuriya, 2020). ,e;j jpl;lq;fs; tpku;rd 
rpe;jid kw;Wk; gilg;ghw;wiy Cf;Ftpg;gij Nehf;fkhff; nfhz;Ls;sd> Nfhl;ghl;L 
cs;slf;fj;jpw;F mg;ghy; tpQ;Qhdk; rhu; nraw;ghLfspy; <Lgl khztu;fis 
Cf;Ftpf;fpd;wd. 

,j; jpl;lq;fis nraw;gLj;Jk; glrj;jpy; gy rhj;jpakhd ed;ikfs; ,Ue;jNghjpYk;> 
,yq;ifapy; 4C jpwd;fis tpQ;Qhdk; rhu;ghd kdg;ghq;Ffis tsug;gjw;F 
xUq;fpizg;gJ vDk; fUj;jhdJ gy rthy;fis vjpu;nfhs;fpwJ. Vnddpy; gy fpuhkg;Gw 
ghlrhiyfspy;; tpQ;Qhd  fy;tpapy; 4C jpwd; mbg;gilapyhd tpQ;Qhd kdg;ghq;if 
tsu;g;gjw;Fj; Njitahd tsq;fs;> cl;fl;likg;G kw;Wk; gapw;rp ngw;w gzpahsu;fs; 
,y;iy (Karunaratne&Silva, 2021). tpku;rd rpe;jid> gilg;ghw;wy; kw;Wk; xj;Jiog;ig 
tsu;f;Fk; mwpTWj;jy; Kiwfis khw;wpaikf;f Mrpupau; gapw;rp mtrpak;> Vnddpy; gy 
fy;tpahsu;fs; kpfTk; ghuk;gupa> tpupTiu mbg;gilapyhd fw;gpj;jy; KiwfSf;F 
gof;0fkhfptpl;ldu;. 4C jpwd;fis Mjupf;Fk; eltbf;iffSld; guPl;ir rhu;e;j 
vjpu;ghu;g;Gfis rkepiyg;gLj;JtJ gy ,yq;if ghlrhiyfSf;F xU Kf;fpa rthyhf 
cs;sJ (Fernando&Jeyawadene, 2020).  

kd;dhu;> kLf;Nfhl;l ghlrhiyfs; midj;JNk fpuhkg;Gw ghlrhiyfshFk;. gpujhd 
efuq;spypUe;J kpfj; njhiyapYs;sitfs;. ,f; fpuhkg;Gwg; ghlrhiyfSf;fhd tsq;fs; 
kw;Wk; cl;fl;likg;G trjpfSf;fhd jl;Lg;ghL fhzg;gLfpd;wd. ,it khztu;fspd; 
tpku;rd rpe;jid kw;Wk; gilg;ghw;wy; Nghd;w jpwd;fis khztu;fs; tsu;gjpy; gy 
gpd;dilTfis Vw;gLj;Jfpd;wJ. kw;Wk; ,g;ghlrhiyfspy; epyTk; Mszpg;gw;whf;Fiw 
kw;Wk; gapw;rp ngw;w Mrpupau;fspd; gw;whf;Fiw> ghuk;gupa fw;gpj;jy; Kiwfspd; cr;r 
gad;ghL Nghd;w fhuzpfs; khztu;fspd; 4C jpwd;fspid Nkk;gLj;Jtjpy; vjpu; 
kiwahd Nghf;Ffis Vw;gLj;JtJld; mit tpQ;Qhd uPjpahd khztu;fspd; 
kdg;ghq;F khw;wj;jpYk; jhf;fk; nrYj;JtJ njhlu;ghf Muha Ntz;ba Njit cs;sJ. 

Ma;Tg; gpur;rpid $w;W 

21 Mk; E}w;whz;bd; fw;wYf;F kpfTk; mtrpakhd 4C jpwd;fis tsu;g;gjw;F 
tpQ;Qhdf;fy;tp mtrpak;. ,e;j jpwd;fis tpQ;Qhd  ghlj;jpl;lj;jpy; xUq;fpizg;gJ 
khztu;fspd; rpf;fy; jPu;f;Fk; jpwd;fs;> jftikg;G kw;Wk; FOthf nraw;gLjy;> Gj;jhf;fj; 
jpwd; Mfpatw;iw Nkk;gLj;JtJld; jw;fhy cyf rthy;fSf;F mtu;fis 
jahu;gLj;JfpwJ vd;W Muha;r;rp Rl;bf;fhl;LfpwJ (Marianti et al., 2024). tpQ;Qhd kdg;ghq;F 
vd;gJ khztu;fs; tpQ;Qhd fw;wypd; kPjhd czu;Tfs;> ek;gpf;iffs; kw;Wk; elj;ij 
Nghd;wit mlq;fpa xU gupkhzkhFk;> NkYk; ,J STEM Jiwfspy; (tpQ;Qhdk;;> 
njhopy;El;gk;> nghwpapay;> fzpjk;) mtu;fspd; <LghL kw;Wk; nray;jpwid Kd;dwptpf;f 
Kf;fpakhd fhuzpahfpwJ. Neu;kiwahd tpQ;Qhd kdg;ghq;F tsu;j;njLf;f 
Njitahdjd; Kf;fpaj;Jtk; ,Ue;jhYk;> gy khztu;fs; tpQ;Qhdj;ij fbdkhdJ> 
Rthu];akw;wJ my;yJ nghUj;jkw;wJ vd czUfpwhu;fs;. ,e;j tifahd vjpu;kiw 
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vz;zf;fUTfs;> tpQ;Qhdj;Jld; njhlu;Gila ghlq;fs; my;yJ njhopy;fspy; 
<LgLtjw;fhd mtu;fspd; ce;Jjiy jLf;ff;$Lk;. tpQ;Qhd fy;tpawpT (Science Literacy) 

Nkk;ghl;il Cf;Ftpf;Fk; Gjpa fw;gpj;jy; cj;jpfs; kPJ mjpf jd;dikit nrYj;Jk; etPd 

#oypy;> tpQ;Qhd ghlj;jpl;lq;fspy; 4C jpwd;fis (tpku;rd rpe;jid> xj;Jiog;G> 
njhlu;ghly;;> kw;Wk; gilg;ghw;wy;) xUq;fpizg;gjd; %yk; khztu;fspd; tpQ;Qhd 
kdg;ghq;fpy; Vw;gLj;Jk; jhf;fj;ij Ma;T nra;tJ kpf Kf;fpakhFk;. 

Ma;Tf; Fwpf;Nfhs;fs; 

Ma;T Nehf;fj;ij miltjw;fhf fPo;fhzg;gLk; Ma;Tf; Fwpf;Nfhs;fs; gad;gLj;jg;gl;ld. 

1. fdp];l ,ilepiy khztu;fspilNa 4C jpwd;tpUj;jpepiyia Muha;jy; 
2. fdp];l ,ilepiy khztu;fspilNa tpQ;Qhd kdg;ghq;F ve;jstpw;F 

tpUj;jpaile;Js;sJ vd;gij Muha;jy; 

3. fdp];l ,ilepiy khztu;fspd; 4C jpwd;tpUj;jpepiy mtu;fspd; tpQ;Qhd 
kdg;ghq;F tpUj;jpapy; ve;jstpw;F jhf;fk; nrYj;jpAs;sJ vd Muha;jy; 

,yf;fpa kPsha;T 

Ntfkhf khwptUk; ,t;Tyfpy; Njhd;wf; $ba kpfr; rpf;fyhd gpur;rpidfis jPu;j;J 

ntw;wpngWtjw;F fw;wtu;fsplk; fhzg;gLk; kpf Kf;fpa jpwd;fspy; xd;whf 4C jpwd;fs; 

,dq;fhzg;gl;Ls;sd (Kelley & Knowles, 2016). 4C jpwd;fshf tpku;rd rpe;jid (Critical 

thinking), gilg;ghw;wy; (Creativity), xj;Jiog;G (Collaboration) kw;Wk; njhlu;ghly ; 

(Communication) vd;gd ,dq;fhzg;gLfpd;wd (Wijaya , 2020).  

tpku;rd rpe;jid (Critical thinking) 

tpku;rd rpe;jid jpwd; vd;gJ “ju;f;fuPjpahfTk;> gpujpgypg;G uPjpahfTk; kw;Wk; 

Mf;fG+u;tkhfTk; rpe;jpf;Fk; jpwdhFk;” (Sri Nursakinah & Suyanta Suyanta, 2023). tpku;rd 
rpe;jid vd;gJ jfty;fis Gwepiyahf gFg;gha;T nra;J kjpg;gPL nra;tij 

cs;slf;FfpwJ. (Supena, 2021) . Ennis (2009) vd;tgupd; fUj;Jg;gb tpku;rd rpe;jid vd;gJ 
"vij ek;GtJ my;yJ nra;tJ vd;gij jPu;khdpg;gjpy; ftdk; nrYj;Jk; epahakhd> 
gpujpgypg;G rpe;jid" Fasione  (1990) vd;gtu; tpku;rd rpe;jid vd;gJ Nehf;fk;> Ra 
xOq;FKiw jPu;g;G> vd;git tpsf;fk;> gFg;gha;T> kjpg;gPL kw;Wk; mDkhdk; 
Mfpatw;wpdhy; Njhd;Wfpd;wJ> mj;Jld; me;j jPu;g;G mbg;gilahff; nfhz;l rhd;W> 
fUj;jpay;> Kiwapay;> msTNfhy; my;yJ #o;epiy guprPyidfspd; tpsf;fk;" vd 
$Wfpd;whu;.  

tpku;rd rpe;jidAld; njhlu;Gila Kf;fpa Fwpfhl;bfs; 

 tpQ;Qhd epfo;Tfisg; gw;wp ju;f;fuPjpahd> Mjhu mbg;gilapyhd kw;Wk; jpwe;j 
Nfs;tpfisf; Nfl;gjd; %yk; Mu;tj;ij ep&gpj;jy;. (Osborne et al., 2003). 

 juT> Nrhjidfs; kw;Wk; tpQ;Qhd jfty;fspd; Mjhuq;fspd; ek;gfj;jd;ik 
kw;Wk; nghUj;jj;ij kjpg;gpLjy ;. (Fasione, 1990). 

 tpQ;Qhdk; rhu; gpur;rpidfs; my;yJ Nfs;tpfSf;F GJikahd jPu;Tfis 
cUthf;f tpku;rd rpe;jidiag; gad;gLj;Jjy;. (Halpern, 2014). 

 mDgt Mjhuq;fSld; re;Njfk; vOg;Gjy; kw;Wk; tpku;rd kjpg;gPL (Mcpeck, 2016). 
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njhlu;ghly; jpwd; (Communication skill) 

tpQ;Qhd  fUj;Jf;fis ntspg;gLj;Jtjw;Fk; tpQ;Qhd  nrhw;nghopTfspy; 
<LgLtjw;Fk; gaDs;s jfty; njhlu;G mtrpak; (Kousloglou & Tsivitanidou, 2023). P21 (2009) 

njhlu;ghly; vd;gJ “gy;NtW tbtq;fs; kw;Wk; #oy;fspy; tha;top> vOjg;gl;l kw;Wk; 
nrhw;fsw;w jfty;njhlu;G jpwd;fisg; gad;gLj;jp vz;zq;fisAk; NahridfisAk; 
jpwk;gl ntspg;gLj;Jk; jpwd;." ,e;j tiuaiw ntt;NtW Clfq;fs; kw;Wk; 
ghu;itahsu;fspilNa jfty; kw;Wk; Nahridfis njuptpg;gjpy; njspT kw;Wk; 
jftikg;G Mfpatw;wpd; Kf;fpaj;Jtj;ij typAWj;JfpwJ 

njhlu;ghly; jpwDld; njhlu;Gila Fwpfhl;bfs; 

 tpQ;Qhd vz;zf;fUf;fis njspthf Kd;itj;jy; (Osborne, 2010). 

 tpQ;Qhdk; rhu; vz;zf;fUf;fis Kd;itf;f tpQ;Qhd fiyr;nrhw;fisg; 
gad;gLj;jy; (Yore et al., 2003). 

 fye;Jiuahly;fspd; NghJ ju;f;f kw;Wk; Mjhuq;fSld; tpthjpj;jy; (Osborne et 

al., 2004). 

 tpQ;Qhd KbTfis $Wtjw;F rpwe;j fhl;rp rhu;e;j njhopEl;gj;ij gad;gLj;jy; 
(Tufte, 2006). 

gilg;ghw;wy; jpwd; 

gilg;ghw;wy; vd;gJ Gjpa Nahridfs; kw;Wk; fUJNfhs;fis cUthf;Fk; (Weng&Ching, 

2022). Amabile (1996) vd;gtupd; fUj;Jg;gb khztu;fspd; gilg;ghw;wy; vd;gJ xU 
Fwpg;gpl;l #oypy; GJikahd kw;Wk; gaDs;s Nahridfs; my;yJ jPu;Tfis 
cUthf;Fk; mtu;fspd; jpwd; vd tiuaWf;fg;gLfpwJ. ,e;j jpwd; khztu;fs; GJikahd 
Kd;Ndhf;FfSld; rpf;fy;fis mZfTk;> fw;wypy; nefpo;Tj;jd;ikiaAk; 
jftikg;Gj;jd;ikiaAk; tsu;f;fTk; cjTfpwJ. gilg;ghw;wiy khWgl;l rpe;jidapd; 
jpwd; vd;Wk; tptupf;fyhk;>  

,q;F khztu;fs; xU gpur;ridf;F gy rhj;jpakhd jPu;Tfis Muha;fpd;wdu;. ,J Gjpa 
mDgtq;fSf;fhd jpwe;j jd;ik kw;Wk; tpQ;Qhd  kw;Wk; gilg;G fw;wYf;F mtrpakhd 
tof;fkhd Nahridfis rthy; nra;tjw;fhd tpUg;gj;ij cs;slf;fpaJ (Guilford, 1967) 

kw;Wk; Vigotsky ,d; fUj;Jg;gb fw;gid Ma;T kw;Wk; Ra ntspg;ghl;bw;fhd jpwdhf 
gilg;ghw;wy;: kw;nwhU tiuaiw gilg;ghw;wiy khztu;fs; jq;fis ntspg;gLj;jTk; 
fw;gidahf fUj;Jfis MuhaTk; cjTk; jpwd; vd;W fUJfpwJ.. 

gilg;ghw;wy; jpwDf;fhd Fwpfhl;bfs; 

 tpQ;Qhdk; rhu;ghd epfo;Tfisg; gw;wp GJikahd kw;Wk; Ez;zwpT Nfs;tpfisf; 
Nfl;gJ (Runco&Jeager, 2012). 

 gupNrhjid nra;tjw;fhd tpUg;gj;ij ntspg;gLj;Jjy;> mwpthu;e;j mghaq;fis 
vLj;Jf;nfhs;tJ kw;Wk; tof;fj;jpw;F khwhd tpQ;Qhdk;; rhu; fUj;Jf;fis 
Muha;jy;. (Sternberg, 2006). 

 tpQ;Qhdk; rhu;ghd gpur;rpidfSf;F gy rhj;jpakhd jPu;Tfis cUthf;Fjy; 
(Cropley, 1999). 

 rpf;fyhd tpQ;Qhd nray;Kiwfs; my;yJ epfo;Tfis fhl;rpg;gLj;j fw;gidiag; 
gad;gLj;Jjy;. (Root-Benestain, 1999). 
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xj;Jiog;Gj; jpwd; (Collabration Skill) 

xj;Jiog;G vd;gJ FOf;fspy; xd;wpize;J nray;gLtijAk; gy;NtW fUj;Jf;fis 
gfpu;e;J nfhs;tijAk; cs;slf;fpaJ (Supena et al., 2021). xj;Jiog;G vd;gJ mzpfspy; 
xd;wpize;J nray;gLtijAk; gy;NtW fz;Nzhl;lq;fisg; gfpu;e;J nfhs;tijAk; 

cs;slf;fpaJ (Jhonson & Jhonson, 2009). xj;Jiog;G vd;gJ gy;NtW mzpfSld; jpwk;gl 
kw;Wk; kupahijAld; gzpGupAk; jpwd;> xU nghJthd ,yf;if mila Njitahd 
rkurq;fisr; nra;tjpy; nefpo;Tj;jd;ikiag; gad;gLj;Jjy; kw;Wk; cjtpahf 
,Ug;gjw;fhd tpUg;gk; kw;Wk; $l;Lg; gzpf;fhd gfpug;gl;l nghWg;ig Vw;Wf;nfhs;tJ. 

(Partnership for 21st Century Learning., 2009). $l;L fw;wy; #oy;fs; cau; fy;tp rhjid kw;Wk; 
tpQ;Qhdk; Nghd;wtw;wpw;F kpfTk; Neu;kiwahd mZFKiwf;F toptFf;Fk; vd;W 
fz;lwpe;jdu;. $l;L eltbf;iffs; khztu;fs; xUtUf;nfhUtu; fw;Wf;nfhs;tjw;Fk; 
r%fj;jpd; czu;it tsu;g;gjw;Fk; tha;g;Gfis toq;Ftjd; %yk; jpwe;j 
kdg;ghd;ikiaAk; tprhuizapy; <LgLtjw;fhd tpUg;gj;ijAk; Cf;Ftpf;fpd;wd. 

xj;Jiog;Gj;jpwdpd; Fwpfhl;bfs; 

 FO tpthjq;fs; kw;Wk; tpQ;Qhd nraw;ghLfSf;F mu;j;jKs;s gq;fspg;ig 
mspj;jy;. (Jhonson&Jhonson, 1999). 

 tpQ;Qhd Fwpf;Nfhspy; ftdk; nrYj;Jk; mNj Neuj;jpy; Mf;fG+u;tkhd 
Kiwapy; fUj;J NtWghLfisj;  jPu;j;jy; (Deutsch, 2006). 

 nraw;ghLfspd; NghJ FO mq;fj;jtu;fSf;FCf;fk; kw;Wk; Mf;fG+u;t 
fUj;Jf;fis toq;fy; (Webb, 2009). 

 tpQ;Qhd tpthjq;fspd; NghJ Neu;kiwahd vz;zq;fspy; xUtupy; xUtu; 
jq;fpapUj;jy; (Jhonson et al., 2008).  

tpQ;Qhd kdg;ghq;F 

khztu;fspy; tpQ;Qhd kdg;ghq;F vd;gJ tpQ;Qhd tprhuiz kw;Wk; fw;wYf;fhd 
fLikahd kw;Wk; jpwe;j kdJld; mZFKiwia Cf;Ftpf;Fk; kdepiyfs; kw;Wk; 
kjpg;Gfspd; njhFg;igf; Fwpf;fpwJ. ,e;j mZFKiwfspy; Mu;tk;> re;Njfk;> Mjhu 
mbg;gilapyhd gFj;jwpTf;fhd mu;g;gzpg;G kw;Wk; Gwepiy Mfpait mlq;Fk;. mit 
khztu;fSf;F jfty;fis tpku;rd uPjpahf kjpg;gpLtjw;Fk;> gf;fr;rhu;gw;w mtjhdpg;gpy; 
<LgLtjw;Fk;> Gjpa Mjhuq;fspd; mbg;gilapy; jq;fs; fUj;Jf;fis jpUj;Jtjw;fhd 
jpwe;j jd;ikia ep&gpf;fTk; cjTfpd;wd. nghWg;ghd tprhuizia Cf;Ftpg;gjw;Fk; 
tpQ;Qhdk; #oy;fspy; gFg;gha;T rpe;jidia tsu;g;gjw;Fk; tpQ;Qhd mZFKiwfis 
tsu;g;gJ mtrpak; (Guld & Hackins, 1990). 

khztu;fspd; tpQ;Qhd kdg;ghq;fpd; Fwpfhl;bfs; 

 tpQ;Qhd nrad;Kiwfspd; NghJ tpdhf;fisf; Nfl;Fk; vz;zpf;if (Harlen, 

1996). 

 tpQ;Qhd fUj;JfSf;F khw;W fUj;Jfis Vw;Wf; nfhs;tJ (Osborne et al., 2003). 

 gupNrhjid Kbtfis Jy;ypakhf Fwpj;jy; (Ledermen, 1992). 

 rpf;fy;fis jPu;g;gjpy; Mu;tk; kw;Wk; fUtpfis ifahStjpy; <Lghl;il 

fhz;gpj;jy; (Zimmerman, 2001). 

 gupNrhjidfis elj;jy; kw;Wk; jpl;lq;fis tFj;jy; Nghd;w tpQ;Qhd 

nrad;Kiwfspy; gq;Fgw;wy; (Ejiwale, 2013). 

 Clfq;fspy; ntsptplg;gLk; tpQ;Qhdk;rhu; fUj;Jf;fis tpku;rd uPjpahf 

Muha;jy; (Mccomas, 2004). 
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 ep[ cyf rpf;fy;fis jPu;f;f jk;kplKs;s tpQ;Qhd Mwpitg; gad;gLj;Jtu; 

(Osborne et al., 2003). 

 Gjpa Kd;Djhuzq;fs; kw;Wk; fUJNfhs;fis jpwe;j kdg;ghd;ikAld; 

ntspg;gLj;jy; (Zimmerman, 2001). 

 For;nraw;ghLfspy; fUj;Jf;fis Vidatu;fSld; gfpu;jy; kw;Wk; 

Vidatu;fspd; fUj;Jf;fSf;F kjpg;gspj;jy; (Vigotsky, 1978). 

 KBtpw;F tUtjw;F Kd; Mjhuq;fisf; NfhUjy; (Macomas, 2004). 

Ma;tpw;F gad;gLj;jg;gl;l Nfhl;ghLfs; 

tpQ;Qhd kdg;ghq;fpd; kPJ 4C jpwd;fspd; jhf;fk; vd;gij tpgupg;gjw;fhf gy 
Nfhl;ghLfs; Kd;ida  Ma;Tfspy; gad;gLj;jg;gl;Ls;sd. 1952 Mk; Mz;L 
gp[hN[apdhy; Kd;itf;fg;gl;l fl;LUthf;ff; Nfhl;ghL. fw;wy; nraw;ghl;il xU  
nray;Kiwahf fw;gij typAWj;JfpwJ> mq;F fw;gtu;fs; mDgtk; kw;Wk; gpujpgypg;G 
%yk; mwpit cUthf;Ffpwhu;fs;. tpQ;Qhdf; fw;wypy; 4C jpwd;fis xUq;fpizg;gJ 
Mokhd GupjiyAk; tpku;rd tprhuiziaAk; tsu;f;fpwJ. Supena et al., (2021) ,y; 

Nkw;nfhs;sg;gl;l “khztu;fspd; fw;wy; tpisTfspy; 4C fw;wy; khjpupapd; nry;thf;F." 
vDk; Ma;tpy; gad;gLj;jg;gl;Ls;sJ.  

mt;thNw gp[hN[apdhy; cUthf;fg;gl;l fl;LUthf;ff; Nfhl;ghlhdJ 1978 Mk; Mz;by; 
tpnfhl;];fpapdhy; tpupTgLj;jg;gl;L r%ff; fl;Uthf;ff; Nfhl;ghlhf khw;wk; ngw;wJ. ,f; 
Nfhl;ghlhdJ fw;wypy; ftdpj;jy; kw;Wk; r%f njhlu;Gfspd; Kf;fpaj;Jtj;ij 
vLj;Jf;fhl;LfpwJ. xj;Jiog;G kw;Wk; njhlu;ghly; jpwd;fs;> 4C jpwd;fSf;F ikakhdJ> 
tpQ;Qhd Ma;Tf;F cfe;j FO mbg;gilapyhd fw;wy; #oy;fis tsu;f;fpwJ. Bedir 

(2019) ,y; Nkw;nfhz;l “Kd;Nritg; gapw;rp Mrpupau;fspd; kdg;ghq;fpy; 21k; E}w;whz;Lj; 

jpwd;fspd; jhf;fk;” vDk; Ma;tpid tpgupg;gjw;fhfg; gad;gLj;jg;gl;Ls;sJ. kw;Wk; Deci 

& Rayan vd;gtu;fshy; 1985 ,y; Kd;itf;fg;gl;l Ra epu;zaf; Nfhl;ghlhdJ mbg;gil 
cstpay; Njitfis G+u;j;jp nra;tJ - Rahl;rp> jpwd; kw;Wk; .njhlu;Giljy; - ce;Jjy; 

kw;Wk; <Lghl;il tsu;fpd;wJ.. 4C jpwd;fspd; xj;Jiog;G kw;Wk; njhlu;ghly; mk;rq;fs; 

,e;j nfhs;iffSld; xj;Jg;Nghfpd;wd> tpQ;Qhd kdg;ghq;if tsu;fpd;wd “STEM 

fy;tpapy; 4C jpwd;fspd; nry;thf;fpid” tpgupg;gjw;Fk;> David A Kolb vd;gtuhy; 

Kd;itf;fg;gl;l mDgtf; fw;wy; Nfhl;ghlhdJ “fw;gpj;jypaypy; 4C jpwd;fspd; jhf;fk;” 

vd;gij tpgupg;gjw;Fk; gad;gLj;jg;gl;Ls;sd (Meddans et al., 2023; Kivunja, 2015).  

,t;thwhf gy Nfhl;ghLfs; gad;gLj;jg;gl;bUg;gpDk; ,e;j Ma;tpid tpsf;Ftjw;fhf 
r%ff; fl;LUthf;f Nfhl;ghL kw;Wk; mDgtf; fw;wy; Nfhl;ghL Mfpait gad;gLj;jg; 

gLfpd;wJ. Vnddpy; ,f; Nfhl;ghLfspd; Clhf tpQ;Qhd kdg;ghq;fpd; kPJ 4C jpwd;fspd; 
jhf;fk; vd;gij tpgupf;f ,yFthf ,Uf;Fk;. 

Ma;T ,ilntspfs; 

Isabel Pont-Nicholos (2024)  ];ngapd; ehl;bd; fdp];l ,ilepiyg; gpupT khztu;fspy; 
Nkw;nfhz;l Ma;nthd;wpy; gilg;ghw;wy; jpwd; STEM fy;tpAld; njhlu;Gila 
gps;isfspd; kdg;ghq;F tpUj;jpapy; Vw;gLj;Jk; jhf;fk; Muhag;gl;lJ. STEM fy;tpapy; 
tpQ;Qhd fy;tpAk; cs;slf;fg;gl;bUg;gjhy; tpQ;Qhd kdg;ghq;F njhlu;ghfTk; 
Muhag;gl;Ls;sJ. mt;thNw tpQ;Qhdf; fy;tpapy; gilg;ghw;wy; jpwdpw;Fk; ,ilapyhd 

njhlu;G Muhag;gl;Ls;sJ. Tahir et al., (2008) vd;gtu;fshy; Nkw;nfhs;sg;gl;l Ma;nthd;wpy; 

gilg;ghw;wYf;Fk; STEM kdg;ghq;fpw;Fk; ,ilapyhd njhlu;T Muhag;gl;Ls;sJ. ,t; 
Ma;Tfs; midj;jpYk; 4C jpwd;fspd; xU gupkhzNk rhuh khwpahfTk; tpQ;Qhd 
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kdg;ghq;F rhu; khwpahfTk; gad;aLj;jg;gl;Ls;sJ. ,it ,e;j Ma;Tld; xj;JNghf 

$ba epiy fhzg;gl;lhYk; Vida %d;W 4C jpwd;fshd tpku;rd rpe;jid jpwd;> 
xj;Jiog;Gj;jpwd; kw;Wk; njhlu;ghly; jpwd; vd;gd njhlu;ghf Muhag;glhik xU Ma;T 
,ilntspiaf; fhl;Lfpd;wJ kw;Wk; ,q;F Nkw;Nfhs; fhl;lg;gl;Ls;s Ma;Tfspy; 
nUk;ghyhdit Fiw gupNrhjid (Quasi experimental) Kiw Ma;TfshfTk; kw;Wk; 
,izG Ma;T tbtq;fshfTk; Nkw;nfhs;sg; gl;Ls;sd. Mdhy; ,e;j Ma;T mstwp 
Kiwapy; Nkw;nfhs;sg;gLtjhy; ,J ,ilntspnahd;iw fhl;Lfpd;wJ (Maharani et al., 

2021) 

mNjNtis 4C jpwd;fshd tpku;rd rpe;jidj; jpwd; kw;Wk; xj;Jiog;Gj;jpwd; Mfpait 
rhu; khwpahf gad;gLj;jg;gl;Ls;s Ma;Tfs; fhzg;gLfpd;wd. xj;Jiog;Gj;jpwdpy; 
nraw;wpl;l mbg;gilapyhd fw;wy; nraw;ghLfspd; jhf;fk;> tpku;rd rpe;jidapy; mwpTrhu; 
Nju;r;rpapd; jhf;fk; kw;Wk; tpku;rd rpe;jidapy; tpQ;Qhd kdg;ghq;fpd; nry;thf;F 
vd;gdTk; Muhag;gl;Ls;sd. MfNt jw;nghOJ Nkw;nfhs;sg;gl;Ls;s Ma;tpy; 
gad;gLj;jg;gl;Ls;s rhu; khwp rhuh khwpahfTk; rhuh khwp rhu;khwpahfTk; 
gad;gLj;jg;gl;Ls;sJ vdNt ,e;j Ma;Tfs; ,ilntspiaf; fhl;Lfpd;wd. (Harida,  2021; 

Rahma et al., 2021; ) 

Supena (2021) Nkw;nfhz;l Ma;T tpQ;Qhd  ghlj;jpl;lj;jpy; khztu;fspd; fw;wy; 

tpisTfspy; 4C  jpwd;fspd; tpku;rdrpe;jidapd; nry;thf;if Muha;e;jJ. KbTfs; 
khztu;fspd; tpku;rd rpe;jid jpwd;fs; mtu;fspd; tpQ;Qhdghl fw;wy; tpisTfspy; 
Fwpg;gplj;jf;f Kd;Ndw;wq;fisf; fhl;bd> MapDk; mt; Ma;tpy; tpQ;Qhd kdg;ghq;F 
mstplg;gltpy;iy MfNt Ma;T ,ilntspnahd;W fhzg;gLfpd;wJ. 

Ma;Tf;fhd vz;zf;fUr; rl;lfk; 

 

 

 

 

 

 

Ma;T Kiwapay; 

Ma;T tbtikg;G 

,e;j Ma;thdJ mstwp mZFKiwapy; mike;j FWf;Fntl;L msitepiy Ma;thf 
Nkw;nfhs;sg;gl;lJ.  

Ma;T gpuNjrk; 

,e;j Ma;thdJ kd;dhu; khtl;lj;jpd; kLtyaj;jpd;  kLf;fy;tpf; Nfhl;lg; ghlrhiyfspy; 
fdp];l ,ilepiyg;gpuptpy; fy;tpfw;Fk; khztu;fspy; Nkw;nfhs;sg;gl;lJ. 

 

 

tpku;rdrpe;jidj;jpwd; 

gilg;ghw;wy; jpwd; 

xj;Jiog;Gj; jpwd; 

njhlu;ghly; jpwd; 

4C jpwd;fs; 
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Ma;Tf; Fbj;njhif 

Ma;Tf; Fbj;njhif njhptpy; Ma;Tg; gpuNjrkhd kLf;Nfhl;lg; ghlrhiyfspy;; ,uz;L 

1AB ghlrhiyfSk;> %d;W 1C ghlrhiyfSk; kw;Wk; ehd;F tif 2 ghlrhiyfSk; 
,t; Ma;tpw;fhf njhpT nra;ag;gl;ld. ,g; ghlrhiyfspy;  fdp];l ,ilepiy 
tFg;Gfspy; fw;Fk; 1084 khztu;fs; Fbj;njhifahf njupT nra;ag;gl;Ls;sdu;. mJ 
njhlu;ghd tpguk; fPNo ml;ltiz 1 ,y; fhl;lg;gl;Ls;sJ. 

ml;ltiz 1 

Ma;Tf; Fbj;njhifg; guk;gy; 

[ 

 

Note: M: Mz;> ng: ngz; 

khjpupnaLg;Gk; Ma;T khjpupAk; 

Ma;Tf;fhf njupT nra;ag;gl;l xd;gJ ghlrhiyfspy; fw;Fk; fdp];l ,ilepiyg; gpupT 
287 khztu;fs; ghypid mbg;gilahff; nfhz;l tpfpjhrhu mbg;gilapyhd gilnfhz;l 
vOkhw;W khjpupnaLg;gpD}lhf khjpupfshf njupT nra;ag;gl;ldu; (Coharan, 1973). ,J 
njhlu;ghd tpguk; fPNo ml;ltiz 2 ,y; fhl;lg;gl;Ls;sd. 

ml;ltiz 2 

Ma;Tf;fhd khjpupapd; tpguk; 

 

ghlrhiy 

tif 

ghlrhiy 

vz;zpf;if 

khjpupasT (287) 

juk;-06 juk;-07 juk;-08 juk;-09 

M ng M ng M ng M ng 

1AB 02 12 15 12 19 15 17 21 12 

1C 03 10 11 11 12 09 13 13 16 

Type-2 04 07 05 07 09 09 13 08 12 

nkhj;jk; 09 29 31 30 40 33 43 42 39 

Note: M: Mz;> ng: ngz; 

 

 

ghlrhiy 

tif 

ghlrhiy 

vz;zpf;if 

nkhj;j khztu; vz;zpf;if(1084) 

juk;-06 juk;-07 juk;-08 juk;-09 

M ng M ng M ng M ng 

1AB 02 45 58 47 72 55 67 76 42 

1C 03 38 42 41 47 36 49 52 61 

Type-2 04 20 18 27 32 35 49 31 44 

nkhj;jk; 09 103 118 115 151 126 165 159 147 
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juT Nrfupg;G 

,e;j Ma;tpd; nghUl;L Ma;T khjpupfshd khztu;fsplkpUe;J juTfisr; 
Nrfupg;gjw;fhf juT Nrfupg;G fUtpahf %ba tif tpdhf;fis khj;jpuk; nfhz;l 
Ma;thsupdhy; fl;likf;fg;gl;l tpdhf;nfhj;J gad;gLj;jg;gl;lJ. ,t; 
tpdhf;nfhj;jhdJ %d;W gFjpfspy;; nkhj;jkhf 26 tpdhf;fisf; nfhz;ljhfTk; 
tbtikf;fg;gl;Lg; gad;gLj;jg;gl;lJ. tpdhf;nfhj;jpd; ek;gfk; Cronbach's Alpha %yKk; 

(Cronbach, 1951), tpdhf; nfhj;jpd; jFjpahdJ Gs;sptpgutpay; rupghu;g;G El;gq;fspy; 

xd;whd Pearson ,d; cUg;gb nkhj;j ,izG Kiw %yKk; jPu;khdpf;fg; gl;lJ (Tavakol 

& Dennick, 2011). 

juTg;gFg;gha;T 

Nrfupf;fg;gl;l juTfs; tpguzg; Gs;sptpgutpay; El;gq;fshd ,il kw;Wk; epak tpyfy; 
vd;gtw;wpidg; gad;gLj;jpAk; gukhd kw;Wk; gukhdkw;w mDkhdg; Gs;sptpgutpay; 
El;gq;fisg; gad;gLj;jpAk; gFg;gha;T nra;ag;gl;ld.  

nghUj;jkhd mDkhdg; Gs;sptpgutpay; El;gq;fisj; njupT nra;tjd; nghUl;L 
Nrfupf;fg;gl;l juTfs; nrt;td; guk;gYf;F cl;gl;Ls;sjh vd;gijf; fz;lwptjw;fhf ,j; 
juTfs; Kolmogrov-Smirnov kw;Wk; Shapiro Wilk Nrhjidf;F cl;gLj;jg;gl;ld. fdp];l 

,ilepiy khztu;fspd; tpQ;Qhd kdg;ghq;F tpUj;jpapy ; 4C jpwd;fspd; jhf;fk; 
njhlu;ghd khztu;fspd; ghy;> taJ mbg;gilapy; Nrfupf;fg;gl;l juTfs; nrt;td; 
guk;gYf;F cl;glhjjhy; fdp];l ,ilepiy khztu;fspilNa tpQ;Qhd kdg;ghq;F 

tpUj;jpapd; guk;gy; kw;Wk; fdp];l ,ilepiy khztu;fspilNa 4C jpwd;fspd; 

tpUj;jpapd; guk;gy; njhlu;ghf fz;lwptjw;F Mann-Whitney U NrhjidAk; kw;Wk; Kruskal-

Wallis H NrhjidAk; gad;gLj;jg;gl;lJ.  fdp];l ,ilepiy khztu;fspd; 4C 
jpwd;tpUj;jpepiyahdJ mtu;fspd; tpQ;Qhd kdg;ghq;F tpUj;jpapy; ve;jstpw;F 

nry;thf;Fr; nrYj;Jfpd;wJ vd;gijf; fz;lwpa Simple linear regression gFg;gha;T El;gk; 

gad;gLj;jg;gl;lJ. fdp];l ,ilepiy khztu;fspilNa tpUj;jpaile;Js;s 4C 
jpwd;fspy; vj;jpwd; mtu;fspd; tpQ;Qhd kdg;ghq;F tpUj;jpapy; cau;e;jstpw;F 

nry;thf;Fr; nrYj;Jfpd;wJ vd;gij fz;lwpa  Multiple linear regression analysis kw;Wk; 

Stepwise regression analysis  Mfpa gFg;gha;T El;gq;fs; gad;gLj;jg;gl;ld. 

KbTfSk; fye;Jiuahly;fSk; 

fdp];l ,ilepiyg;gpupT khztu;fspd; tpQ;Qhd kdg;ghq;F tpUj;jp epiyapd; guk;gy; 

tpQ;Qhd fUj;JfSf;F khw;W fUj;Jfis Vw;Wf; nfhs;tJ  (M = 4.30, SD = .59) 
gupNrhjid KbTfis Jy;ypakhf Fwpj;jy;  (M = 4.24, SD = .66) Clfq;fspy; 
ntsptplg;gLk; tpQ;Qhdk;rhu; fUj;Jf;fis tpku;rd uPjpahf Muha;jy; kw;Wk; Kbtpw;F 
tUtjw;F Kd; Mjhuq;fisf; NfhUjy; Nghd;wFwpfhl;bfis (M = 4.27, SD = .81)  
cs;slf;fpa tpdhf;fs; kpf cau;thd ,ilg;ngWkhdj;ij nfhz;bUg;gjhy; 
ngUk;ghyhd khjpupfspilNa ,f; Fwpfhl;bfs; njhlu;ghf cau; jpUg;jpepiyiaf; 
nfhz;Ls;s mNjNtis Vida Fwpfhl;bfshd rpf;fy;fis jPu;g;gjpy; Mu;tk; kw;Wk; 
fUtpfis ifahStjpy; <Lghl;il fhz;gpj;jy; (M = 4.18, SD = .75) > gupNrhjidfis 

elj;jy; kw;Wk; jpl;lq;fis tFj;jy; Nghd;w tpQ;Qhd nrad;Kiwfspy; gq;Fgw;wy ; (M 

= 4.06, SD = .99) > Gjpa Kd;Djhuzq;fs; kw;Wk; fUJNfhs;fis jpwe;j kdg;ghd;ikAld; 
ntspg;gLj;jy; (M = 3.83, SD = .69), FOr;nraw;ghLfspy; fUj;Jf;fis Vidatu;fSld; 

gfpu;jy; kw;Wk; Vidatu;fspd; fUj;Jf;fSf;F kjpg;gspj;jy; (M = 4.03, SD = .84) kw;Wk; ep[ 
cyf rpf;fy;fis jPu;f;f jk;kplKs;s tpQ;Qhd mwpitg; gad;gLj;Jtu ; (M = 4.10, SD = .86)  
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vDk; Fwpfhl;bfis cs;slf;fpa tpdhf;fs; cau;thd ,ilg;ngWkhdj;ijAk; 
nfhz;Ls;sik khjpupfspilNa ,f; Fwpfhl;bfs; njhlu;ghf cau; jpUg;jpepiy 
fhzg;gLtJ ntspg;gLj;jg;gLtJld; nkhj;j khjpupfspilNa tpQ;Qhd kdg;ghq;F 
njhlu;;ghf cau;jpUg;jp epiy fhzg;gLfpd;wJ ntspg;gLj;jg;gLfpd;wJ (M = 3.67, SD = .47). 

fdp];l ,ilepiyg;gpupT khztu;fspd;; tpQ;Qhd kdg;ghq;F tpUj;jp epiyapy; Fbrhu; 
khwpfspd;; nry;thf;F 

fdp];l ,ilepiyg;gpupT khztu;fspd; tpQ;Qhd kdg;ghq;F tpUj;jp epiyapy; ghy; 
NtWghl;bd; nry;thf;F njhlu;ghf Nkw;nfhs;sg;gl;l Mann-Whiney U Nrhjidapd; NghJ 
ngwg;gl;l KbTfs; (U = 5453, p=.001)  tpQ;Qhd kdg;ghq;F tpUj;jp epiyapy; fdp];l 
,ilepiyg;gpupT khztu;fspd; ghy; epiy nghUz;ikhd NtWghl;ilf; nfhz;Ls;sJ. 
,jdbg;gilapy; ngz;khztu;fspilNa (M = 3.67 , SD = .46)  tpQ;Qhd kdg;ghq;F 

tpUj;jpepiy Mz;khztu;fis (M = 3.47 , SD = .39)  tpl mjpfkhff; fhzg;gLfpd;wik 
mtjhdpf;fg;gl;Ls;sJ.  

fdp];l ,ilepiyg;gpupT khztu;fspd; tpQ;Qhd kdg;ghq;F tpUj;jp epiyapy; fw;Fk; ju 
epiy NtWghl;bd; nry;thf;F njhlu;ghf Nkw;nfhs;sg;gl;l Krushkal – Wallis H 
Nrhjidapd; NghJ ngwg;gl;l KbTfs;; (H = 41.081, p=.001)  tpQ;Qhd kdg;ghq;F tpUj;jp 
epiyapy; fdp];l ,ilepiyg;gpupT khztu;fspd; fw;Fk; juepiy nghUz;ikhd 
NtWghl;ilf; nfhz;Ls;sJ fz;lwpag;gl;Ls;sJ. ,jdbg;gilapy; juk; 06 
khztu;fspilNa (M = 3.64, SD = .52)  4C jpwd;fspd; tpUj;jpepiy juk; 07(M = 3.49, SD = 

.33)  juk; 08 khztu;fspd; (M = 3.56 , SD = .56)  juk; 09 khztu;fspd; (M = 3.45, SD = .29)   
tpl mjpfkhff; fhzg;gLfpd;wik mtjhdpf;fgl;Ls;sJ.  tpQ;Qhd kdg;ghq;F tpUj;jp 
epiyapy; fw;Fk;ju epiyapd; nry;thf;Fj; njhlu;ghf gy Ma;Tfs; 
Nkw;nfhs;sg;gl;Ls;sd. 

fdp];l ,ilepiyg;gpupT khztu;fspd; 4C jpwd;fspd; tpUj;jp epiyapy; guk;gy; 

,e;j Ma;tpd; rhuhkhwpahd fdp];l ,ilepiyg;gpupT khztu;fspd; 4C jpwd;fspd; 
tpUj;jp epiy ve;jstpw;F guk;gpAs;sJ njhlu;ghf Nkw;nfhs;sg;gl;l gFg;gha;tpd; gb 

4C jpwd;fspd; gupzhkq;fshd tpku;rd rpe;jidj;jpwd; (M = 4.06, SD = .31), 

gilg;ghw;wy;jpwd; (M = 3.82, SD =  .59),  xj;Jiog;Gj;jpwd; (M = 3.98, SD =  .68), kw;Wk; 

njhlu;ghly; jpwd; (M = 4.12, SD =  .70) Nghd;wtw;wpd; ,ilg;ngWkhdk; kw;Wk; epak tpyfy; 

vd;gd Nkw;Fwpg;gpl;lthW fhzg;gLfpd;wJ. fdp];l ,ilepiyg;gpupT khztu;fspd; 4C 

jpwd;fs; kw;Wk; mjd; gupzhkq;fspdJ ,ilg;ngWkhdqfs; Likert’s msTj;jpl;lk;; 3.40 
,w;Fk; 4.19 ,w;Fkpilapy; fhzg;gLfpd;wJ. ,jdbg;gilapy; juTfis toq;fpa 

khjpupfs; 4C jpwd;fs; kw;Wk; mtw;wpd; gupkhzq;fs; njhlu;ghf cau;thd tpUj;jpepiyia 
nfhz;Ls;sik ,q;F fz;lwpag;gl;lJ.  

fdp];l ,ilepiyg;gpupT khztu;fspd; 4C jpwd;fspd; tpUj;jp epiyapy; Fbrhu; 
khwpfspd;; nry;thf;F 

fdp];l ,ilepiyg;gpupT khztu;fspd; 4C jpwd;fspd; tpUj;jp epiyapy; ghy; NtWghl;bd; 

nry;thf;F njhlu;ghf Nkw;nfhs;sg;gl;l Mann-Whiney U Nrhjidapd; NghJ ngwg;gl;l 

KbTfs; (U = 2135, p= .001) fdp];l ,ilepiyg;gpupT khztu;fspd; 4C jpwd;fspd; tpUj;jp 
epiyapy; ghy; epiy nghUz;ikhd nry;thf;Fr; nrYj;jg;gLfpd;wik 
ntspg;gLj;jg;gl;lJ ,jdbg;gilapy; ngz;khztu;fspilNa (M = 3.77, SD = .44)  4C 

jpwd;fspd; tpUj;jpepiy Mz;khztu;fis (M = 3.43, SD = .47)  tpl mjpfkhff; 
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fhzg;gLfpd;wik mtjhdpf;fgl;Ls;sJ.  4C jpwd;fspd; tpUj;jp epiyapy; ghy; epiyapd; 

nry;thf;Fj; njhlu;ghf gy Ma;Tfs; Nkw;nfhs;sg;gl;Ls;sd. mtw;wpy; Ghanizadeh & 

Royaei (2021) ,Miri et al. (2022) Nghd;wtu;fshy; Nkw;nfhs;sg;gl;l Ma;Tfs; tpku;rd 

rpe;jidj;jpwdpd; tpUj;jpepiyapy; ghy; epiy nry;thf;Fr; nrYj;Jfpd;wikAk; Park & 

Kwon (2022), Zhang et al., (2023) vd;gtu;fshy; Nkw;nfhs;sg;gl;l Ma;Tfs; gilg;ghw;wy; 

jpwdpd; tpUj;jpepiyapy; ghy; epiy nry;thf;Fr; nrYj;Jfpd;wikAk; Jiang & Smith (2021) 

Lee et al. (2023) vd;gtu;fshy; Nkw;nfhs;sg;gl;l Ma;Tfs; njhlu;ghly;; jpwdpd; 

tpUj;jpepiyapy; ghy; epiy nry;thf;Fr; nrYj;Jfpd;wikAk; kw;Wk; González et al. (2023) 

Patel et al. (2024) vd;gtu;fshy; Nkw;nfhs;sg;gl;l Ma;Tfs; xj;Jiog;Gj;; jpwdpd; 
tpUj;jpepiyapy; ghy; epiy nry;thf;Fr; nrYj;Jfpd;wikAk; fz;lwpag;gl;Ls;sJ. ,k; 
KbTfs; midj;Jk; ,e;j Ma;tpd; fz;Lgpbg;Gld; xj;Jg;Nghfpd;wJ.  

fdp];l ,ilepiyg;gpupT khztu;fspd; 4C jpwd;fspd; tpUj;jp epiyapy; fw;Fk; ju epiy 

NtWghl;bd; nry;thf;F njhlu;ghf Nkw;nfhs;sg;gl;l Krushkal – Wallis H Nrhjidapd; 
NghJ ngwg;gl;l KbTfs; kw;Wk; fw;Fk; juk; (H = 13.565, p=.001) fdp];l ,ilepiyg;gpupT 
khztu;fspd; 4C jpwd;fspd; tpUj;jp epiyapy; fw;Fk; juepiy nghUz;ikhd nry;thf;Fr; 

nrYj;jg;gLfpd;wik ntspg;gLj;jg;gl;lJ ,jdbg;gilapy; juk; 06 khztu;fspilNa (M 

= 3.55, SD = .56)  4C jpwd;fspd; tpUj;jpepiy juk; 07(M = 3.62, SD = .38)  juk; 08 khztu;fspd; 

(M = 3.56, SD = .60)   juk; 09 khztu;fspd; (M = 3.43, SD = .37)   tpl mjpfkhff; 

fhzg;gLfpd;wik mtjhdpf;fglgl;Ls;sJ.  4C jpwd;fspd; tpUj;jp epiyapy; fw;Fk;ju 
epiyapd; nry;thf;Fj; njhlu;ghf gy Ma;Tfs; Nkw;nfhs;sg;gl;Ls;sd. Zhang et al. (2023), 

Shin et al. (2022) kw;Wk; Garcia et al. (2022) Nghd;wtu;fshy; Nkw;nfhs;sg;gl;l Ma;Tfs; fdp];l 

,ilepiyg;gpupT khztu;fspd; 4C jpwd;fspd; tpUj;jp epiyapy; fw;Fk; juepiy 
nghUz;ikhd nry;thf;Fr; nrYj;jg;gLfpd;wikia ntspg;gLj;jg;gLj;Jfpd;wd. kw;Wk; 
,tu;fshy; fz;Lgpbf;fg;gl;l KbTfs; ,e;j Ma;Tld; ngupJk; xj;Jg;Nghff; $bajhf 
fhzg;gLfpd;wJ.  

fdp];l ,ilepiyg;gupT khztu;fspilNa 4C jpwd;fspd; tpUj;jp mtu;fspd; tpQ;Qhd 

kdg;ghq;fpy; Vw;gLj;Jk; jhf;fj;ij fz;lwptjw;fhf Simple Linear Regression gFg;gha;T 
Nkw;nfhs;sg;gl;l NghJ ngw;Wf;nfhs;sg;gl;l KbTfspd; mbg;gilapy; fdp];l 

,ilepiyg;gupT khztu;filNa 4C jpwd;fspd; tpUj;jp mtu;fspd; tpQ;Qhd kdg;ghq;F 

tpUj;jpapy; nghUz;ikahd jhf;fk; nrYj;Jfpd;wJ  (F(1,95) = 507.26, β = .800). 

Nkyjpfkhf R2 = .640 MdJ fdp];l ,ilepiyg;gupT khztu;filNa 4C jpwd;fspd; 

tpUj;jp mtu;fspd; tpQ;Qhd kdg;ghq;fpy; 64.0% jhf;fk; nrYj;Jfpd;wJ. 4C jpwd;fspd; 
gupkhzq;fspd; jhf;fk; vt;thW cs;sJ kw;Wk; vg;gupkhzk; mjpfstpy; jhf;fk; 
nrYj;Jfpd;wJ vd;gij fz;lwpa Multiple Regression gFg;gha;tpid Nkw;nfhz;l NghJ 

ngw;Wf;nfhs;sg;gl;l gPw;wh (β) ngWngWfspd; gb (gbj;jpwd;) fPo;fhzg;gLk; rkd;ghL 
cUthf;fg;gl;lJ. 

SA= -.283 + .708* CT + -.467*CR + .528*CL + .224*CM 

,q;F SA-tpQ;Qhd kdg;ghq;F> CT - tpku;rd rpe;jidj;jpwd;> CR - gilg;ghw;wy; jpwd;> 

CL - xj;Jisg;Gj; jpwd;> CM - njhlu;ghly; jpwd; vd;gtw;iwf; Fwpf;fpd;wJ. 

XuyF ngWkhdj;jhy; CT mjpfupf;Fk; NghJ SA ahdJ .708 myfpdhy; mjpfupf;Fk; 
mNjNtis CR XuyF ngWkhdj;jhy; mjpfupf;Fk; NghJ SA ahdJ -.467 myfpdhy; 
FiwtilAk;> mj;Jld; XuyF ngWkhdj;jhy; CL mjpfupf;Fk; NghJ SA ahdJ .528 

myfpdhy; mjpfupg;gJld; CM XuyF ngWkhdj;jhy; mjpfupf;Fk; NghJ SA ahdJ .224 
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myfpdhy; mjpfupf;Fk;;. ehd;F gupkhzq;fSk; tpQ;Qhd kdg;ghq;fpy; nghUz;ikahd 
jhf;fj;ij Vw;gLj;JtJld; (p<.05) tpku;rd rpe;jidj; jpwd; Vidatw;wld; xg;gpLk; NghJ 

mjpfsT jhf;fj;ij Vw;gLj;JtJk; fz;lwpag;gl;Ls;sJ. MapDk; CR MdJ 
kiwg;ngWkhdj;ij nfhz;Ls;sikahy; kpfr; rpwe;j khjpupif mikg;igf; fz;lwpa 
Stepwise Regression %yk; ngwg;gl;l KbTfs;  NtWgl;l khjpupiffis ntspg;gLj;jpaJ. 
MapDk; Adjusted R Square (.722) ngWkhdk; mjpfkhfTk;;  Std. Error of the Estimate (.247) 
ngWkhdk; FiwthfTk; fhzg;gLk; khjpupifia rpwe;j khjpupifahfj; njupT nra;ayhk; 
(Frost, 2017) vDk; epge;jidf;fika ehd;fhtJ khjpupifahdJ Nkw;Fwpg;gpl;l 
epge;jidfis G+u;j;jpnra;tJld; Vw;fdNt Kd;itf;fg;gl;l khjpupifAld; xj;Jg; 
NghtjhYk; mk; khjpupifahdJ nghUj;jkhdjhfj; njupT nra;ag;gl;Ls;sJ. 

Ma;T KbTfs; 

fdp];l ,ilepiyg;gpupT khztu;fspd; 4C jpwd;fspd; tpUj;jp epiyapy; guk;gy; 4C 

jpwd;fspd; gupzhkq;fshd tpku;rd rpe;jidj;jpwd;> gilg;ghw;wy;jpwd;> xj;Jiog;Gj;jpwd;  
kw;Wk; njhlu;ghly; jpwd; khjpupfs ; 4C jpwd;fspd; gupkhzq;fs; njhlu;ghf cau;thd 
tpUj;jpepiyia nfhz;Ls;sdu;. 

fdp];l ,ilepiyg;gpupT khztu;fspd; 4C jpwd;fspd; tpUj;jp epiyapy; Fbrhu; 
khwpfspd;; nry;thf;F 

fdp];l ,ilepiyg;gpupT khztu;fspd; 4C jpwd;fspd; tpUj;jp epiyapy; ghy; NtWghl;bd; 

nry;thf;F njhlu;ghf Nkw;nfhs;sg;gl;l Mann-Whiney U Nrhjidapd; NghJ ngwg;gl;l 
KbTfs; 4C jpwd;fspd; gupzhkq;fshd tpku;rd rpe;jidj;jpwd;> gilg;ghw;wy;jpwd; 
xj;Jiog;Gj;jpwd; kw;Wk; njhlu;ghly; jpwd; Nghd;w 4C jpwd;fspd; tpUj;jp epiyapy; 
fdp];l ,ilepiyg;gpupT khztu;fspd; ghy; epiy nghUz;ikhd NtWghl;ilf; 
nfhz;Ls;sJ.  

fdp];l ,ilepiyg;gpupT khztu;fspd; 4C jpwd;fspd; tpUj;jp epiyapy; fw;Fk; 
ju epiy NtWghl;bd; nry;thf;F njhlu;ghf Nkw;nfhs;sg;gl;l Krushkal – Wallis H 

Nrhjidapd; NghJ ngwg;gl;l KbTfs; 4C jpwd;fspd; gupkhzq;fshd tpku;rd 
rpe;jidj;jpwd;> gilg;ghw;wy;jpwd>; xj;Jiog;Gj;jpwd; kw;Wk; njhlu;ghly; jpwd; Nghd;w 
4C jpwd;fspd; gupkhzq;fshd tpUj;jp epiyapy; fdp];l ,ilepiyg;gpupT khztu;fspd; 
fw;Fk; juepiy nghUz;ikhd NtWghl;ilf; nfhz;Ls;sJ.  

fdp];l ,ilepiyg;gpupT khztu;fspd;; tpQ;Qhd kdg;ghq;F tpUj;jp epiyapy; Fbrhu; 
khwpfspd;; nry;thf;F 

fdp];l ,ilepiyg;gpupT khztu;fspd; tpQ;Qhd kdg;ghq;F tpUj;jp epiyapy; ghy; 
NtWghl;bd; nry;thf;F njhlu;ghf Nkw;nfhs;sg;gl;l Mann-Whiney U Nrhjidapd; NghJ 
ngwg;gl;l KbTfs; fdp];l ,ilepiyg;gpupT khztu;fspd; tpQ;Qhd kdg;ghq;F tpUj;jp 
epiyapy; ghy; epiy nghUz;ikhd nry;thf;Fr; nrYj;Jfpd;wJ.  

fdp];l ,ilepiyg;gpupT khztu;fspd; tpQ;Qhd kdg;ghq;F tpUj;jp epiyapy; fw;Fk; ju 

epiy NtWghl;bd; nry;thf;F njhlu;ghf Nkw;nfhs;sg;gl;l Krushkal – Wallis H 
Nrhjidapd; NghJ ngwg;gl;l KbTfs; fdp];l ,ilepiyg;gpupT khztu;fspd; tpQ;Qhd 
kdg;ghq;F tpUj;jp epiyapy; fw;Fk; juepiy nghUz;ikhd NtWghl;ilf; nfhz;Ls;sJ. 
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fdp];l ,ilepiyg;gpupT khztu;fspd;; tpQ;Qhd kdg;ghq;F tpUj;jp epiyapy; 4C 
jpwd;fspd; jhf;fk; 

fdp];l ,ilepiyg;gpupT khztu;fspd;; tpQ;Qhd kdg;ghq;F tpUj;jp epiyapy; 4C 

jpwd;fspd; jhf;fk; nghJthf 64%  fhzg;gLk; mNjNtis 4C jpwd;fs; ehd;fpYk; 
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