
Third International Research Conference in Education – 2026 
 

,ilepiyg; ghlrhiyfspd; tpQ;Qhd ghlf; fw;gpj;jypy; STEAM 
mZFKiwia xUq;fpizj;jy; 

R. Rajadharshini 
1*

 and P. Sivananthan 
2 

 
1 

Faculty of Education, University of Colombo, Sri Lanka 
2
Dept. of Social Science,Faculty of Education, University of Colombo, Sri Lanka 

 

Ma;Tr; RUf;fk; 

tpQ;Qhdk;> njhopy;El;gk;> nghwpapay;> fiyfs; kw;Wk; fzpjk; Mfpatw;iw 
xUq;fpizf;Fk; tifapy; cUthf;fg;gl;l Kiwikahf STEAM  mZFKiw 
tpsq;Ffpd;wJ. tpQ;Qhdghlf; fw;gpj;jypy; STEAM  mZFKiwia 
Mrpupau;fs; gad;gLj;Jk; epiy> mjpy; mtu;fspd; ghy;epiy kw;Wk; mDgtk; 
vd;gtw;wpd; nry;thf;F> mjid eilKiwg;gLj;JtjpYs;s rthy;fs; 
vd;gtw;iwf; fz;lwptjidg; Nehf;fkhff; nfhz;L ,e;j Ma;T 
Nkw;nfhs;sg;gl;Ls;sJ. tptuz mstPl;L Ma;T tbtj;jpy; mike;Js;s ,e;j 
Ma;Tf;F fyg;G Ma;T mZFKiwapy; juTfs; ngwg;gl;Ls;sd. ,e;j 
Ma;tpw;fhf Etnuypah fy;tp tyaj;jpd; Nfhl;lk; ,uz;L kw;Wk; %d;wpYs;s 
jkpo;nkhop %ykhd 37 ghlrhiyfs; njupTnra;ag;gl;ld. mg; ghlrhiyfspd; 
83 tpQ;Qhdghl Mrpupau;fs; kw;Wk; 37 mjpgu;fs; MfpNahUld; Mrpupa 
MNyhrfu; xUtu;> tsthsu; xUtu; cs;slq;fyhf 122 Ngu; Nehf;f 
khjpupnaLg;G El;gKiwapy; khjpupfshf njupTnra;ag;gl;ldu;. fl;likf;fg;gl;l 
tpdhf;nfhj;J> Neu;fhzy; kw;Wk; Mtzq;fs; Mfpatw;wpypUe;J ngwg;gl;l 
msT rhu;e;j juTfs; tptuz kw;Wk; mDkhdg; Gs;sptpgu Kiwfs; %yKk; 
gz;Grhu;e;j juTfs; fUg;nghUl; gFg;gha;T KiwapYk; gFg;gha;T nra;ag;gl;L 
gpd;tUk; KbTfs; ngwg;gl;Ls;sd. tpQ;Qhdghlf; fw;gpj;jypy; STEAM 
xUq;fpizg;G kpjkhd epiyapy; fhzg;gl;lJ. Fwpg;ghf Vidatw;iw tpl 
fzpjf;$Wfs; mjpfkhf (M = 3.6) gad;gLj;jg;gl;ld. khztu;ikaf;fw;wy ; (M 

= 3.7) kw;Wk; FO nraw;ghLfs; (M = 3.8) mjpfkhfg; gad;gLj;jg;gl;ld. Smart 

Devices gad;ghL cau;e;j epiyapy; (M = 3.8) ,Ue;jhYk;> Simulation Tools 
gad;ghL Fiwthf (M = 2.1) fhzg;gl;lJ. STEAM mZFKiw gilg;ghw;wy ; 
(M = 3.8) kw;Wk; xj;Jiog;Gj; jpwid (M = 3.6) Nkk;gLj;jpaJ. ngz; 
Mrpupau;fis tpl Mz; Mrpupau;fs; (M = 3.86) kw;Wk; 10 tUlq;fSf;F 
Fiwthd Nritf;fhyj;ijAila Gjpa jiyKiw Mrpupau;fs; (M = 3.81) 

STEAM mZFKiwia mjpfkhfg; gad;gLj;jpdu ; (p < .05). Fiwthd 
njhopy;El;g mwpT> tsq;fspd; gw;whf;fiw> Neu tiuaiw kw;Wk; Vida ghl 
Mrpupau;fspd; Fiwe;j xj;Jiog;G vd;gd ,t; mZFKiwia 
eilKiwg;gLj;Jtjpy; Kf;fpa rthy;fshf milahsk; fhzg;gl;ld.  

Kjd;ikg; gjq;fs;: tpQ;Qhd ghl Mrpupau;> tpQ;Qhd ghlf; fw;gpj;jy;> 
STEAM  mZFKiw> ,Ugj;Njhuhk; E}w;whz;Lj; jpwd;fs; 
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mwpKfk; 

21Mk; E}w;whz;lhdJ njhopy;El;g tsu;r;rpAld; $ba rthy;fs; 
epiwe;j fhyg;gFjpahFk;. ,jw;F Kfq;nfhLf;ff; $baJk; kw;Wk; Ntiy 
cyFf;F jahu;gLj;jf; $baJkhd r%f ntspaPLfis cUthf;Ftjpy; 
tpQ;Qhdf;fy;tp kpf Kf;fpa gq;F tfpf;fpd;wJ. 21 Mk; E}w;whz;bd; 
jpwd;fshd gilg;ghw;wy;> gpur;rpid jPu;j;jy;> $l;bizT kw;Wk; njhlu;ghly; 
jpwd;fis tsu;g;gjpy; STEAM  mZFKiwahdJ xU rpwe;j fUtpahFk; 
(Wahyuningsih et al., 2020). tpQ;Qhdf; fy;tpapy ; STEAM mZFKiw vd;gJ> 
khztu;fspd; Njly;> njhlu;ghly; kw;Wk; jpwdha;Tr; rpe;jidf;F 
topfhl;Ltjw;fhf tpQ;Qhdk;> njhopy;El;gk;> nghwpapay;> fiyfs; kw;Wk; 
fzpjk; Mfpatw;iw xUq;fpizf;Fk; xU gy;Jiw fl;likg;ghFk;. ,J> ep[ 
cyfg; gpur;ridfisj; jPu;g;gjpy; gilg;ghw;wy;> tbtikg;Gr; rpe;jid kw;Wk; 
Gj;jhf;fj;ij tsu;g;gjw;fhff; fiyfis ,izj;J> ghuk;gupa STEM 

KiwiaAk; fle;J nry;fpwJ (Yakman, 2008). 

tpQ;Qhdk; vd;gJ ,aw;ifiaAk; mjd; tpjpfisAk; MuhAk; xU 
ghlkhf ,Ug;gjdhy; mq;F rpf;fyhdJk; cldbahf tpsq;fpf;nfhs;s 
KbahjJkhd vz;zf;fUf;fs; fhzg;gLfpd;wd. mNjNtis me;j 
vz;zf;fUf;fs; NtW ghlq;fSlDk; njhlu;GiladthfTk; fhzg;gLfpd;wd. 
,t;thwhd rpf;fyhd kw;Wk; fhl;rpg;Gydw;w vz;zf;fUf;fis njspthf 
tpsq;fpf; nfhs;tjw;F STEAM mZFKiwahdJ tpQ;Qhdghlf; fw;gpj;jypy; 
gad;gLj;jg;gl;L tUfpd;wJ. ,jd; %yk;  tpQ;Qhd vz;zf;fUf;fs; kw;Wk; 
Nfhl;ghLfis nghwpapay; tbtikg;GlDk; fiy rhu;e;j mofpaYlDk; 
kl;Lkd;wp njhopy;El;g fUtpfspd; JizAlDk; fw;f Kbfpd;wJ. 
ghuk;gupakhf fw;gpf;fg;gl;l tpQ;Qhd ghlkhdJ tpQ;Qhdk;> njhopy;El;gk;> 
nghwpapay;> fzpjk; kw;Wk; fiy Mfpa mk;rq;fis ,izj;J Gj;jhf;f 
uPjpahf fw;gpf;f cUthdNj STEAM mZFKiwahFk;. ,k; Kiwikapid 
tpQ;Qhd ghlj;jpy; gpuNahfpf;Fk; NghJ khztu;fspd; ju;f;f rpe;jidAk; 
gilg;ghw;wy; jpwDk; Nkk;gLj;jg;gLk; (Wahyuningsih et al., 2020). 

STEAM vDk; Gjpa fw;gpj;jy; mZFKiwahdJ ,yq;ifg; ghlrhiyf; 
fiyj;jpl;lj;jpy; 2023 Mk; Mz;L mwpKfg;gLj;jg;gl;ljhFk; (NSF> 2023). ep[ 
cyfg; gpur;rpidfis jPu;f;Fk; tifapy; STEAM mZFKiwapy; nraw;wpl;l 
mbg;gilapyhd fw;wy; ,Ug;gjhy; tpQ;Qhd ghlj;jpid fw;gpg;gJ ,yFthf 
miktJld; mjpf ed;ikAk; fpilf;fpd;wJ (Yakman, 2008). ghuk;gupa fy;tp 
Kiwapy; tpQ;Qhdk;> njhopy;El;gk;> nghwpapay;> fzpjk; kw;Wk; fiy Mfpa 
ghlq;fs; jdpj;jdpahf fw;gpf;fg;gl;ld. Mdhy; STEAM Kiwapy; ,it 
midj;Jk; xd;whf ,izf;fg;gl;L ep[ cyfg; gpur;rpidfSf;F jPu;T fhZk; 
tifapy; fw;gpf;fg;gLfpd;wJ. ,t; xUq;fpize;j KiwikapD}lhf khztupd; 
tpku;rd rpe;jid> eilKiw mwpT> $l;L Kaw;rp> njhopy;El;g Nju;r;rp vd;gd 
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mjpfupf;fpd;wJ. toikahd Nghjid Kiwia tpl STEAM Kiwapidg; 
gpd;gw;Wk; NghJ khztu;fspd; guPl;irg; ngWNgWfs; kpf cau;thf mikAk; 
(Ozkan, 2021). 

,e;jg; gpd;dzpapNyNa ,e;j Ma;T Etnuypah fy;tp tyaj;jpd; 
Nfhl;lk; 2 kw;Wk; 3 ,Ys;s jkpo; nkhop %ykhd ghlrhiyfis 
mbg;gilahff; nfhz;L Nkw;nfhs;sg;gl;Ls;sJ. ,q;F tpQ;Qhd ghl 
Mrpupau;fs; fw;gpj;jw; nraw;ghl;bd; NghJ ghuk;gupa KiwfisNa mjpfstpy; 
gad;gLj;Jfpd;wdu;. STEAM  vDk; Gjpa fw;gpj;jy; mZFKiwiag; 
gad;gLj;JtJ kpff; Fiwthff; fhzg;gLfpd;wik 2025 Mz;bw;fhd mg; 
ghlrhiyfs; njhlu;ghd cs;thup kw;Wk; ntspthup kjpg;gPl;lwpf;ifapy; 
Rl;bf;fhl;lg;gl;Ls;sJ. ,e; epiyik khztu;fspd; tpQ;Qhdg; ghlf; fw;wy; 
miltpYk; vjpuhd jhf;fj;ij Vw;gLj;jpAs;sJ. ,jdhy; Etnuypah fy;tp 
tyaj;jpy; Nfhl;lk; ,uz;L kw;Wk; %d;wpYs;s jkpo;nkhop %ykhd  
ghlrhiyfspy; fle;j Ie;J tUlq;fspy; tpQ;Qhdg; ghlj;jpd; milT 
kl;lkhdJ ruhrupahf 47% vd;w Fiwthd kl;lj;jpy; fhzg;gLfpd;wik 
Etnuypah tyaj;jpd; fy;tp mgptpUj;jpg; gpupT mwpf;ifapy; 
Rl;bf;fhl;lg;gl;Ls;sJ. vdNt Etnuypah fy;tp tyaj;jpd; Nfhl;lk; ,uz;L 
kw;Wk; %d;wpYs;s jkpo;nkhop %yg; ghlrhiyfspd; tpQ;Qhd ghl 
Mrpupau;fs; fw;gpj;jw; nraw;ghl;by; STEAM vDk; Gjpa fw;gpj;jy; 
mZFKiwia ve;jstpw;Fg; xUq;fpizj;Jg; gad;gLj;Jfpwhu;fs;? kw;Wk; 
mjid eilKiwg;gLj;Jtjpy; vj;jifa rthy;fs;; vjpu;Nehf;fg;gLfpd;wd? 
vd;gtw;iwf; fz;lwpAk; Nehf;Fld; ,e;j Ma;T Nkw;nfhs;sg;gl;Ls;sJ.  

Ma;tpd; Nehf;fKk; Fwpf;Nfhs;fSk; 

Ma;tpd; Nehf;fk; 

Etnuypah fy;tp tyaj;jpd; Nfhl;lk; ,uz;L kw;Wk; %d;W 
Mfpatw;wpYs;s jkpo;nkhop %ykhd ,ilepiyg; ghlrhiyfspd; 
tpQ;Qhdghlf; fw;gpj;jypy ; STEAM mZFKiw vt;thW xUq;fpizj;J 
eilKiwg;gLj;jg;gLfpd;wJ vd;gjid Muha;tNj ,e;j Ma;tpd; gpujhd 
Nehf;fkhFk;. 

Ma;tpd; Fwpf;Nfhs;fs; 

1. tpQ;Qhd ghlf; fw;gpj;jypy ; STEAM mZFKiw 
xUq;fpizf;fg;gLk; epiyiaf; fz;lwpjy ; 

2. tpQ;Qhd ghlf; fw;gpj;jypy; STEAM mZFKiwapd; 
xUq;fpizg;gpy; Mrpupau;fspd; ghy;epiy kw;Wk; mDgtk; 
vd;gtw;wpd; nry;thf;fpidg; gFg;gha;T nra;jy; 
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3. STEAM mZFKiwapid xUq;fpizj;J  eilKiwg;gLj;JtjpY 
s;s rthy;fisf; fz;lwpjy; 

,yf;fpa kPsha;T 

Mishra and Koehler MfpNahuhy; cUthf;fg;gl;l TPACK (njhopy;El;g 
fw;gpj;jy; cs;slf;f mwpT) khjpupahdJ> Mrpupau;fs; fw;gpj;jy; kw;Wk; 
fw;wypy; njhopy;El;gj;ij vt;thW jpwk;gl xUq;fpizf;fpwhu;fs; vd;gijg; 
Gupe;Jnfhs;tjw;fhd xU tpupthd fl;likg;ig toq;FfpwJ. ,e;j khjpupahdJ> 
cs;slf;f mwpT> fw;gpj;jy; mwpT kw;Wk; njhopy;El;g mwpT Mfpa %d;W 
tifahd mwpTfSf;Fk; ,ilapyhd njhlu;ig typAWj;JfpwJ. ,ilepiyg; 
ghlrhiyfspy; tpQ;Qhdk; fw;gpj;jypy; STEAM mZFKiwia 
xUq;fpizf;Fk; R+oypy;> TPACK khjpupahdJ kpfTk; nghUj;jkhdjhf 
cs;sJ. Vnddpy;> gilg;ghw;wy;> gpur;rpid jPu;j;jy;> xj;Jiog;G kw;Wk; 
gy;Jiwf; fw;wiy Nkk;gLj;Jtjw;fhf> STEAM fy;tpf;F Mrpupau;fs; 
tpQ;Qhd ghl cs;slf;fj;ij nghUj;jkhd fw;gpj;jy; cj;jpfs; kw;Wk; 
njhopEl;gf; fUtpfSld; ,izf;f Ntz;Lk;. ,e;j mwpTj;Jiwfis 
tpidj;jpwdhf xUq;fpizg;gjd; %yk;> Mrpupau;fs; tpQ;Qhdf; fy;tpapy; 
khztu;fspd; <Lghl;il Nkk;gLj;Jk; mu;j;jKs;s fw;wy; mDgtq;fis 
tbtikf;f KbAk;. vdNt> ,ilepiyg; ghlrhiyfspy; tpQ;Qhd ghlf; 
fw;gpj;jypy; STEAM mZFKiwfspd; xUq;fpizg;ig MuhAk; Ma;TfSf;F 
TPACK fl;likg;G xU Kf;fpakhd Nfhl;ghl;L mbj;jskhf mikfpwJ 
(Mishra & Koehler, 2006). 

tpQ;Qhd ghlj;Jld; fiy mk;rj;ij xUq;fpizg;gjd; %ykhf 
khztu;fspd; fw;wy; kPjhd Mu;tk; mjpfupf;fpd;wJ (Conradty et al., 2020).  

mNjNghd;W STEAM mZFKiwahdJ khztu;fspd; kuGrhuh rpe;jid 
kw;Wk; gpur;rpidfisj; jPu;f;Fk; Mf;fg;G+u;tkhd jpwid tsu;f;fpd;wJ 
(Henriksen et al., 2021).  ghlrhiyfspYk; tFg;giwfspYk; STEAM 
mZFKiwapidg; gad;gLj;jp tpQ;Qhd ghlj;ij fw;gpf;Fk; NghJ tpQ;Qhd 
fUj;Jf;fis Gupe;Jf; nfhs;sy;> ghlj;jpw;fhd nraw;ghLfis tbtikj;jy; 
kw;Wk; fiy rhu;e;j nraw;ghLfs; %yk; rpf;fyhd tpQ;Qhdf; Nfhl;ghLfis 
khztu;fs; kpf vspjhf Gupe;Jnfhs;sTk; Kbfpd;wJ (Kim, 2018). 

NkYk;> tpQ;Qhd ghlj;jpy; fiy mk;rj;ij ,izg;gjd; %ykhf 
khztu;fs; mj;Jiwia tpUg;Gld; fw;fpwhu;fs; (Miliszewska, 2017). tpQ;Qhd 
fy;tpapy; cs;s Ma;T$l nraw;ghLfSld; nghwpapay; tbtikg;Gfis 
,izg;gjd; %ykhf khztu;fspd; tpku;rd rpe;jid Nkk;gLj;jg;gLfpd;wJ 
(Perignat, 2019). mj;Jld; ,t; mZFKiwapD}lhd fw;wypy; b[pl;ly; 
fUtpfs; kw;Wk; nkd;nghUl;fspd; gad;ghL khztu;fspd; fw;wy; tpisTfis 
(Learning Outcomes) ,ul;bg;ghf;Ffpd;wJ (Thuneberg, 2018). 
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Ma;T Kiwapay; 

,e;j Ma;tpy; tpQ;Qhd ghlf; fw;gpj;jw; nraw;ghlhdJ rhu;e;j 
khwpahfTk ;   STEAM mZFKiwapd; gad;ghlhdJ rhuh khwpahfTk; 
nfhs;sg;gl;L tptuz mstPl;L Ma;T tbtj;jpYk; msT kw;Wk; gz;G rhu;e;j 
juTfis mbg;gilahff; nfhz;l fyg;G Ma;T mZFKiwapYk; 
Nkw;nfhs;sg;gl;Ls;sJ. Etnuypah fy;tp tyaj;jpd; Nfhl;lk; ,uz;L kw;Wk; 
%d;W ,Ys;s jkpo; nkhop %ykhd 37 ,ilepiyg; ghlrhiyfs; ,e;j 
Ma;Tf;fhfj; njupTnra;ag;gl;ld. mg; ghlrhiyfspd;  tpQ;Qhd ghl 
Mrpupau;fs; 83 Ngu; kw;Wk; 37 mjpgu;fs; Nehf;f khjpupnaLg;G El;g Kiwapy; 
njupTnra;ag;gl;ldu;. mj;Jld; Mrpupa MNyhrfu; xUtUk; tsthsu; xUtUk; 
njupT nra;ag;gl;ldu;. vdNt ,e;j Ma;tpy; 122 Ngu; khjpupfshfg; 
gad;gLj;jg;gl;Ls;sdu;. 

juT Nrfupg;Gf; fUtpfshf tpdhf;nfhj;J> Neu;fhzy; kw;Wk;  
Mtzq;fs; vd;gd gad;gLj;jg;gl;ld. Mrpupau;fsplkpUe;J fl;likf;fg;gl;l 
tpdhf;nfhj;J %yKk; mjpgu;fs;> Mrpupa MNyhrfu; kw;Wk; 
tsthsu;fsplkpUe;J Neu;fhzy; %yKk;  juTfs; ngwg;gl;ld. juT Nrfupg;Gf; 
fUtpfspd; ek;gfj;ijAk; jFjpiaAk; cWjpg;gLj;Jtjw;fhf tpdhf;nfhj;Jfs; 
jFjptha;e;j fy;tpapayhsu; kw;Wk; thz;ikj;Jtk; tha;e;j tpQ;Qhdghl 
Mrpupau; MfpNahuhy; Kd;itf;fg;gl;l MNyhridfSf;F mikaj; 
jpUj;jpaikf;fg;gl;lJ. Kd;Ndhbg; gupNrhjid nra;ag;gl;L ngwg;gl;l 
gpd;D}l;ly;fSf;F mikaj; jpUj;jpaikf;fg;gl;lJ. kw;Wk; ek;gfj;ijj; 
JzpAk; Nrhjid Nkw;nfhs;sg;gl;L cWjpg;gLj;jg;gl;lJ. mjhtJ 
tpdhf;nfhj;jpd; Alpha ngWkjpahdJ 0.9 Mf fhzg;gl;lJ.  

NkYk; ,e;j Ma;tpd; vz; rhu;e;j juTfisg; gFg;gha;T nra;tjw;fhf 
tptuzg; Gs;sptpgug; gFg;gha;T El;g Kiwfshd ruhrup> epaktpyfy; kw;Wk; 
mDkhdg; Gs;sptpgug; gFg;gha;T El;g Kiwahd ANOVA ck; 
gad;gLj;jg;gl;ld. gz;G rhu;e;j juTfisg; gFg;gha;T nra;tjw;fhf 
fUg;nghUl; gFg;gha;T El;gKiw gad;gLj;jg;gl;lJ.  

juTg; gFg;gha;Tk; tpahf;fpahdKk; 

,e;j Ma;Tf;fhfg; ngwg;gl;l juTfs; Ma;Tf; Fwpf;Nfhs;fspd; 
mbg;gilapy; gFg;gha;T nra;ag;gl;L fPNo fhl;lg;gl;Ls;sd.  

tpQ;Qhd ghlf; fw;gpj;jypy ; STEAM mZFKiw gad;gLj;jg;gLk; epiy 

tpQ;Qhd ghlf; fw;gpj;jypy; STEAM mZFKiw gad;gLj;jg;gLk; 
epiyahdJ 25 khwpfs; %yk; iyf;Nfl; juepiyapy; mstplg;gl;Ls;sd. ,q;F 
Ie;J vd;w msthdJ kpf mjpfkhf Vw;Wf;nfhs;fpNwd; vd;gjidAk; xd;W 
vd;gJ KOikahf Vw;Wf;nfhs;stpy;iy vd;gjidAk; ntspg;gLj;Jfpd;wd. 
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,k; khwpfs; njhlu;ghf Mrpupau;fsplkpUe;J ngwg;gl;l juTfs; tptuzg; 
Gs;sptpgu Kiwiag; gad;gLj;jp (ruhrup> epaktpyfy;) gFg;gha;T nra;ag;gl;L 
fPo;tUkhW ml;ltizfspy; fhl;lg;gl;Ls;sd. 

 

ml;ltiz 1 

tpQ;Qhd ghlf; fw;gpj;jypy ; STEAM $Wfspd; xUq;fpizg;G 

 
ml;ltizapd;gb tpQ;Qhdghlf; fw;gpj;jypy ; STEAM $Wfspd; 

xUq;fpizg;ghdJ Ie;J khwpfspd; %yk; mstplg;gl;Ls;sd. ,k; khwpfs; 
njhlu;ghf 83 Mrpupau;fspd; Jyq;fy;fspd; epaktpyfyhdJ (SD) 0.12 - 0.55 
vd;w tPr;rpDs; fhzg;gLtjhdJ Mrpupau;fspd; Jyq;fy;fspilNa mjpf 
NtWghL fhzg;gltpy;iy vd;gjid ntspg;gLj;Jfpd;wJ. ,t;tifapy; 
tpQ;Qhdghlf; fw;gpj;jypy; STEAM $Wfspy; fzpjf; fUj;Jfis 
xUq;fpizj;jy; vd;gJ njhlu;ghd Mrpupau;fspd; Jyq;fy;fspd; ruhrup (M)  3.5 
- 4.4 vd;w tPr;rpDs; fhzg;gLfpd;wJ. ,e;epiy>  iyf;Nfl; ju msTepiyapy; 
ehd;F vd;w XusT cau;thd kl;lj;ij ntspg;gLj;jpAs;sJ. MapDk; 
tpQ;Qhdghlf; fw;gpj;jypy; STEAM $Wfspy; njhopy;El;g rhjdq;fisg; 
gad;gLj;jy;> nghwpapay; tbtikg;G nraw;ghLfis ,izj;jy;> fiy rhu;e;j 
nraw;ghLfisj; njhlu;GgLj;jy; kw;Wk; gy;Jiwrhu; mZFKiwiag; 
gad;gLj;jy; Mfpait njhlu;ghd Mrpupau;fspd; Jyq;fy;fspd; ruhrup (M)  2.5 
- 3.4 vd;w tPr;rpDs; fhzg;gLfpd;wJ. ,e; epiy>  iyf;Nfl; ju msT 
epiyapy; %d;W vd;w kpjkhd kl;lj;ij ntspg;gLj;jpAs;sJ. vdNt 
tpQ;Qhdghlf; fw;gpj;jypy; STEAM $Wfspd; xUq;fpizg;gpy; fzpjf; 
fUj;Jfis xUq;fpizj;jy; vd;gJ XusT cau;thd epiyapYk; njhopy;El;g 
rhjdq;fisg; gad;gLj;jy;> nghwpapay; tbtikg;G nraw;ghLfis 
,izj;jy;> fiy rhu;e;j nraw;ghLfisj; njhlu;GgLj;jy; kw;Wk; gy;Jiwrhu; 
mZFKiwiag; gad;gLj;jy; Mfpad Fiwthd epiyapYk; ,Ug;gjidj; 
juTfs; ntspg;gLj;jpAs;sd. 

fPNo jug;gl;Ls;s ml;ltiz 2 ,d; gb tpQ;Qhdghlf; fw;gpj;jypy; 
STEAM mZFKiwia xUq;fpizg;gjw;fhd fw;gpj;jy; Kiwfs;> Ie;J 
khwpfspd; %yk; mstplg;gl;Ls;sd. ,k; khwpfs; njhlu;ghf 83 Mrpupau;fspd; 

khwpfs; 
Mrpupaupd; Jyq;fy;fs; 

N M S.D 

fzpjf; fUj;Jfis xUq;fpizj;jy; 83 3.6 0.55 

njhopEl;g rhjdq;fisg; gad;gLj;jy; 83 3.3 0.49 

nghwpapay; tbtikg;G nraw;ghLfis ,izj;jy; 83 2.9 0.32 

fiy rhu;e;j nraw;ghLfisj; njhlu;GgLj;jy; 83 2.8 0.12 

gy;Jiwrhu; mZFKiwiag; gad;gLj;jy; 83 3.4 0.36 
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Jyq;fy;fspd; epaktpyfyhdJ (SD) 0.24 - 0.62 vd;w tPr;rpDs; 
fhzg;gLtjhdJ Mrpupau;fspd; Jyq;fy;fspilNa mjpf NtWghL 
fhzg;gltpy;iy vd;gjid ntspg;gLj;Jfpd;wJ.  

ml;ltiz 2 

STEAM mZFKiwia xUq;fpizg;gjw;fhd fw;gpj;jy; Kiwfs; 

,jdbg;gilapy; tpQ;Qhdghlf; fw;gpj;jypy; STEAM mZFKiwia 
xUq;fpizg;gjw;fhd fw;gpj;jy; Kiwfspy; khztu; ikaf; mZFKiwiag; 
gpd;gw;Wjy; kw;Wk; FOr; nraw;ghLfisg; gad;gLj;jy;  vd;git njhlu;ghd 
Mrpupau;fspd; Jyq;fy;fspd; ruhrup (M)  3.5 - 4.4 vd;w tPr;rpDs; 
fhzg;gLfpd;wJ. ,e; epiy>  iyf;Nfl; ju msT epiyapy; 4 vd;w XusT 
cau;thd kl;lj;ij ntspg;gLj;jpAs;sJ. MapDk; tpQ;Qhd ghlf; fw;gpj;jypy; 
STEAM mZFKiwia xUq;fpizg;gjw;fhd fw;gpj;jy; Kiwfspy;  Ma;T 
mbg;gilapyhd fw;gpj;jiy Nkw;nfhs;sy;> gpur;rpid jPu;f;Fk; nraw;ghLfis 
toq;Fjy; kw;Wk; nrad;Kiw eltbf;iffis gad;gLj;jy; Mfpait 
njhlu;ghd Mrpupau;fspd; Jyq;fy;fspd; ruhrup (M)  2.5 - 3.4 vd;w tPr;rpDs; 
fhzg;gLfpd;wJ. ,e;epiy>  iyf;Nfl; ju msT epiyapy; %d;W vd;w 
Fiwthd kl;lj;ij ntspg;gLj;jpAs;sJ.  

vdNt tpQ;Qhdghlf; fw;gpj;jypy ; STEAM mZFKiwia 
xUq;fpizg;gjw;fhd fw;gpj;jy; Kiwfspy; khztu; ikaf; mZFKiwiag; 
gpd;gw;Wjy; kw;Wk; FOr; nraw;ghLfisg; gad;gLj;jy; vd;gd XusT 
cau;thd epiyapYk; Ma;T mbg;gilapyhd fw;gpj;jiy Nkw;nfhs;sy;> 
gpur;rpid jPu;f;Fk; nraw;ghLfis toq;Fjy; kw;Wk; nrad;Kiw 
eltbf;iffis gad;gLj;jy; Mfpad Fiwthd epiyapYk; ,Ug;gjidj; 
juTfs; ntspg;gLj;jpAs;sd. 

ml;ltiz 3 ,d; gb tpQ;Qhdghlj;jpd; STEAM mZFKiwf; 
fw;gpj;jypy; njhopy;El;gk; kw;Wk; fw;wy; tsq;fspd; gad;ghL> Ie;J khwpfspd; 
%yk; mstplg;gl;Ls;sd. ,k; khwpfs; njhlu;ghf 83 Mrpupau;fspd; 

khwpfs; 
Mrpupaupd; Jyq;fy;fs; 

N Mean S.D 

Ma;T mbg;gilapyhd fw;gpj;jiy Nkw;nfhs;sy; 83 2.6 0.43 

gpur;rpid jPu;f;Fk; nraw;ghLfis toq;Fjy; 83 3.3 0.62 

nrad;Kiw eltbf;iffis gad;gLj;jy; 83 3.4 0.24 

khztu; ikaf; mZFKiwiag; gpd;gw;Wjy; 83 3.7 0.56 

FOr; nraw;ghLfis gad;gLj;jy; 83 3.8 0.43 
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Jyq;fy;fspd; epaktpyfyhdJ (SD) 0.21 - 0.64 vd;w tPr;rpDs; 
fhzg;gLtjhdJ Mrpupau;fspd; Jyq;fy;fspilNa mjpf NtWghL 
fhzg;gltpy;iy vd;gjid ntspg;gLj;Jfpd;wJ.  

ml;ltiz 3 

 STEAM mZFKiwf; fw;gpj;jypy; njhopEl;g kw;Wk; fw;wy; tsq;fspd; 

gad;ghL 

 

,jdbg;gilapy; tpQ;Qhd ghlj;jpd; STEAM mZFKiwf; fw;gpj;jypy; 
njhopy;El;g kw;Wk; fw;wy; tsq;fspd; gad;ghLfspy; jpwd; rhjdq;fisg; 
(Smart devices) gad;gLj;jy; njhlu;ghf Mrpupau;fspd; Jyq;fy;fspd; ruhrup 
(M)  3.5 - 4.4 vd;w tPr;rpDs; fhzg;gLfpd;wJ. ,e;epiy>  iyf;Nfl; ju msT 
epiyapy; ehd;F vd;w XusT cau;thd kl;lj;ij ntspg;gLj;jpAs;sJ. 
MapDk; ,izatop fw;wy; tsq;fisg; gad;gLj;jy; kw;Wk; cs;sf 
tsq;fis STEAM nraw;ghLfSf;Fg; gad;gLj;jy; Mfpait njhlu;ghd 
Mrpupau;fspd; Jyq;fy;fspd; ruhrup (M)  2.5 - 3.4 vd;w tPr;rpDs; 
fhzg;gLfpd;wJ. ,e; epiy>  iyf;Nfl; ju msT epiyapy; %d;W vd;w 
Fiwthd kl;lj;ij ntspg;gLj;jpAs;sJ.  mt;thNw Simulation kw;Wk; virtual 

learning tools fisg; gad;gLj;jy; kw;Wk; gy;Y}lf tsq;fisg; gad;gLj;jy; 
Mfpait njhlu;ghd Mrpupau;fspd; Jyq;fy;fspd; ruhrup (M)  1.5 - 2.4 vd;w 
tPr;rpDs; fhzg;gLfpd;wJ. ,e;epiy>  iyf;Nfl; ju msT epiyapy; ,uz;L 
vd;w kpff; Fiwthd kl;lj;ij ntspg;gLj;jpAs;sJ.  

vdNt tpQ;Qhd ghlj;jpd; STEAM mZFKiwf; fw;gpj;jypy; 
njhopEl;g kw;Wk; fw;wy; tsq;fspd; gad;ghLfspy; jpwd; rhjdq;fisg ; (Smart 

devices) gad;gLj;jy; vd;gd XusT cau;thd epiyapYk; ,izatopf; 
fw;wy; tsq;fisg; gad;gLj;jy;> cs;sf tsq;fis STEAM 

khwpfs; 
Mrpupaupd; Jyq;fy;fs; 

N M S.D 

gy;Y}lf tsq;fisg; gad;gLj;jy; 83 2.3 0.64 

Simulation kw;Wk; virtual learning tools fisg; 
gad;gLj;jy; 

83 2.1 0.21 

,izatop fw;wy; tsq;fisg; gad;gLj;jy; 83 3.4 0.42 

jpwd; rhjdqfisg; (Smart devices) gad;gLj;jy; 83 3.8 0.27 

cs;sf tsq;fis STEAM nraw;ghLfSf;Fg; 
gad;gLj;jy; 

83 3.3 0.43 
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nraw;ghLfSf;Fg; gad;gLj;jy;> Simulation kw;Wk; virtual learning tools fisg; 
gad;gLj;jy; kw;Wk; gy;Y}lf tsq;fisg; gad;gLj;jy; Mfpad Fiwthd 
epiyapYk; ,Ug;gjidj; juTfs; ntspg;gLj;jpAs;sd. 

ml;ltiz 4 ,d;gb tpQ;Qhd ghlj;jpd ; STEAM mZFKiwf; 
fw;gpj;jypy; khztu;fspd; jpwd; Nkk;ghL> Ie;J khwpfspd; %yk; 
mstplg;gl;Ls;sd. ,k; khwpfs; njhlu;ghf 83 Mrpupau;fspd; Jyq;fy;fspd; 
epaktpyfyhdJ (SD) 0.25 - 0.75 vd;w tPr;rpDs; fhzg;gLtjhdJ 
Mrpupau;fspd; Jyq;fy;fspilNa mjpf NtWghL fhzg;gltpy;iy vd;gjid 
ntspg;gLj;Jfpd;wJ.  

ml;ltiz 4 

 STEAM mZFKiwf; fw;gpj;jypy; khztu;fspd; jpwd; Nkk;ghL 

 

,jdbg;gilapy; tpQ;Qhd ghlj;jpd; STEAM mZFKiwf; fw;gpj;jypy; 
khztu;fspd; jpwd; Nkk;ghl;bw;fhd nraw;ghLfspy; gilg;ghw;wiy tsu;f;Fk; 
nraw;ghLfis toq;Fjy; kw;Wk; xj;Jiog;G jpwid tsu;f;Fk; FO 
eltbf;iffis Nkw;nfhs;sy; Mfpad njhlu;ghf Mrpupau;fspd; 
Jyq;fy;fspd; ruhrup (M)  3.5 - 4.4 vd;w tPr;rpDs; fhzg;gLfpd;wJ. ,e;epiy>  
iyf;Nfl; ju msT epiyapy; ehd;F vd;w XusT cau;thd kl;lj;ij 
ntspg;gLj;jpAs;sJ. MapDk; tpku;rdrpe;jid jpwid Nkk;gLj;Jk; 
eltbf;iffis Nkw;nfhs;sy;> GJikj;jpwid tsu;f;Fk; nraw;ghLfis 
toq;Fjy; kw;Wk; njhlu;ghly; jpwid Nkk;gLj;Jk; eltbf;iffisg; 
gad;gLj;jy; Mfpait njhlu;ghd Mrpupau;fspd; Jyq;fy;fspd; ruhrup (M)  2.5 

- 3.4 vd;w tPr;rpDs; fhzg;gLfpd;wJ. ,e;epiy>  iyf;Nfl; ju msT 
epiyapy; %d;W vd;w Fiwthd kl;lj;ij ntspg;gLj;jpAs;sJ.   

vdNt tpQ;Qhd ghlj;jpd; STEAM mZFKiwf; fw;gpj;jypy; 
khztu;fspd; jpwd; Nkk;ghl;bw;fhd nraw;ghLfspy; gilg;ghw;wiy tsu;f;Fk; 
nraw;ghLfis toq;Fjy; kw;Wk; xj;Jiog;G jpwid tsu;f;Fk; FO 

khwpfs; 
Mrpupaupd; 
Jyq;fy;fs; 

N M SD 

gilg;ghw;wiy tsu;f;Fk; nraw;ghLfis toq;Fjy; 83 3.8 0.62 

tpku;rdr; rpe;jid jpwid Nkk;gLj;Jk; eltbf;iffis 
Nkw;nfhs;sy; 

83 3.4 0.75 

GJikj;jpwid tsu;f;Fk; nraw;ghLfis toq;Fjy; 83 3.1 0.25 

njhlu;ghly; jpwid Nkk;gLj;Jk; eltbf;iffisg; gad;gLj;jy; 83 3.3 0.35 

xj;Jiog;G jpwid tsu;f;Fk; FO eltbf;iffis Nkw;nfhs;sy; 83 3.6 0.42 
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eltbf;iffis Nkw;nfhs;sy; Mfpad XusT cau;thd epiyapYk; 
tpku;rdrpe;jid jpwid Nkk;gLj;Jk; eltbf;iffis Nkw;nfhs;sy;> 
GJikj;jpwid tsu;f;Fk; nraw;ghLfis toq;Fjy; kw;Wk; njhlu;ghly; 
jpwid Nkk;gLj;Jk; eltbf;iffisg; gad;gLj;jy; Mfpad Fiwthd 
epiyapYk; ,Ug;gjidj; juTfs; ntspg;gLj;jpAs;sd. 

ml;ltiz 5 ,d;gb tpQ;Qhd ghlj;jpd ; STEAM mZFKiwf; 
fw;gpj;jypy; kjpg;gPL kw;Wk; fw;gpj;jw; jahu;epiy> Ie;J khwpfspd; %yk; 
mstplg;gl;Ls;sd. ,k; khwpfs; njhlu;ghf 83 Mrpupau;fspd; Jyq;fy;fspd; 
epaktpyfyhdJ (SD) 0.10 - 0.32 vd;w tPr;rpDs; fhzg;gLtjhdJ 
Mrpupau;fspd; Jyq;fy;fspilNa mjpf NtWghL fhzg;gltpy;iy vd;gjid 
ntspg;gLj;Jfpd;wJ.  

ml;ltiz 5 

tpQ;Qhd ghlj;jpd; STEAM mZFKiwf; fw;gpj;jypy; kjpg;gPL kw;Wk; 

jahu;epiy 

 

,jdbg;gilapy; tpQ;Qhd ghlj;jpd ; STEAM mZFKiwf; fw;gpj;jypy; 
kjpg;gPL nraw;ghLfshd nraw;wpl;l mbg;gilapyhd fzpg;gPl;L Kiwfisg;  
gad;gLj;jy; kw;Wk; nraw;ghl;L mbg;gilapyhd kjpg;gPLfis Nkw;nfhs;sy; 
Mfpad njhlu;ghf Mrpupau;fspd; Jyq;fy;fspd; ruhrup (M)  2.5 - 3.4 vd;w 
tPr;rpDs; fhzg;gLfpd;wJ. ,e; epiy>  iyf;Nfl; ju msT epiyapy; %d;W 
vd;w Fiwthd kl;lj;ij ntspg;gLj;jpAs;sJ. mt;thNw tpQ;Qhd ghlj;jpd; 
STEAM mZFKiwf; fw;gpj;jw; jahu;epiy njhlu;ghd khwpfshd STEAM 

mbg;gilapy; ghlj; jpl;lkpliy  Nkw;nfhs;sy;> mjidg; gad;gLj;JtjpYs;s 
ek;gpf;if kw;Wk; mt; mZFKiwf; fw;gpj;jYf;Fj; Njitahd jahu;epiy 
njhlu;ghd Mrpupau;fs Jyq;fy;fspd; ruhrup (M)  2.5 - 3.4 vd;w tPr;rpDs; 
fhzg;gLfpd;wJ. ,e;epiy>  iyf;Nfl; ju msT epiyapy; %d;W vd;w 
Fiwthd kl;lj;ij ntspg;gLj;jpAs;sJ. vdNt tpQ;Qhd ghlj;jpd; STEAM 

khwpfs; 
Mrpupaupd; 
Jyq;fy;fs; 

N M S.D 
nraw;wpl;l mbg;gilapyhd fzpg;gPl;L Kiwfisg;  
gad;gLj;jy; 

83 2.8 0.14 

nraw;ghl;L mbg;gilapyhd kjpg;gPLfis Nkw;nfhs;sy; 83 3.1 0.32 

STEAM mbg;gilapy; ghlj; jpl;lkpliy  Nkw;nfhs;sy; 83 3.4 0.25 

STEAM mZFKiwia gad;gLj;JtjpYs;s ek;gpf;if  83 3.2 0.10 

STEAM fw;gpj;jYf;Fj; Njitahd jahu;epiy  83 3.4 0.32 



Third International Research Conference in Education – 2026 
 

361 
 

mZFKiwf; fw;gpj;jypy; kjpg;gPL kw;Wk; fw;gpj;jw; jahu;epiy njhlu;ghd 
Ie;J khwpfSk; Fiwthd epiyapy; ,Ug;gjidj; juTfs; 
ntspg;gLj;jpAs;sd. 

tpQ;Qhd ghlf; fw;gpj;jypy; STEAM mZFKiwapd; gad;ghl;by; 
Mrpupau;fspd; ghy;epiy kw;Wk; mDgtk; vd;gtw;wpd; nry;thf;F 

tpQ;Qhdghl Mrpupau;fspd; ghy;epiy kw;Wk; mDgtk; vd;gtw;wpd; 
NtWghlhdJ STEAM mZFKiwiag; gad;gLj;jpf; fw;gpj;jypy; vj;jifa 
nry;thf;Fr; nrYj;jpAs;sJ vd;gjidf; fz;lwptjw;fhf ANOVA %yk; 
gFg;gha;T nra;ag;gl;L fPo;tUkhW cgjiyg;Gf;fspy; tpsf;fg;gl;Ls;sJ. 

STEAM mZFKiwapd; gad;ghl;by; Mrpupau;fspd; ghy;epiyapd; 
nry;thf;F 

,e;j Ma;tpw;fhfj; njupTnra;ag;gl  83 Mrpupau;fspy; 17 Mz; 
Mrpupau;fSk; 66 ngz; Mrpupau;fSk;; fhzg;gl;ldu;. ,jdbg;gilapy; 
tpQ;Qhdghlf; fw;gpj;jypy; STEAM mZFKiwapd; xUq;fpizg;gpy; 
Mrpupau;fspd; ghy;epiy vj;jifa nry;thf;Fr; nrYj;jpAs;sJ vd;gjidf; 
fz;lwptjw;fhf  ANOVA %yk; gFg;gha;T nra;ag;gl;Ls;sJ. ghy;epiy 
mbg;gilapy; STEAM mZFKiw gad;gLj;jg;gl;l epiyahdJ ml;ltiz 6 
,d; %yKk; ghy;epiyapd; nry;thf;fhdJ ml;ltiz 7 ,d; %yKk; 
fhl;lg;gl;Ls;sJ. ,jw;fhfg; gpd;tUk; fUJNfhs;fs; cUthf;fg;gl;Ls;sd. 

 

H₀: Mz; kw;Wk; ngz; Mrpupau;fSf;fpilapy; STEAM mZFKiwapd; 
gad;ghl;by; Fwpg;gplj;jf;f NtWghL ,y;iy. 

H₁: Mz; kw;Wk; ngz; Mrpupau;fSf;fpilapy; STEAM mZFKiwapd; 
gad;ghl;by; Fwpg;gplj;jf;f NtWghL cs;sJ. 

ml;ltiz 6 

ghy;epiy mbg;gilapy ; STEAM mZFKiw gad;gLj;jg;gLk; epiy 

FO N M SD 

Mz; Mrpupau;fs; 17 3.86 0.48 

ngz; Mrpupau;fs; 66 3.21 0.56 
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ml;ltiz 7 

STEAM mZFKiwapd; gad;ghl;by; Mrpupau;fspd; ghy;epiyapd; nry;thf;F 

Source SS df MS F P 

Between Groups 3.74 1 3.74 6.41 0.01 

Within Groups 47.01 81 0.58 
  

Total 50.75 82 
   

 

NkYs;s ml;ltizfs; 6 kw;Wk; 7 ,d;gb> ANOVA gFg;gha;tpd; 
mbg;gilapy;> Mz; Mrpupau;fspd; ruhrup (M = 3.86) ngz; Mrpupau;fspd; 
ruhrupia (M = 3.21) tpl cau;thff; fhzg;gLfpwJ. NkYk; ngwg;gl;l F 

ngWkjp 6.41 MfTk;> mjd ; Significance ngWkjp p = .01 MfTk; cs;sJ. 
,q;F p ,d; ngWkjp .05 I tplf; Fiwthf ,Ug;gjhy;> G+r;rpa fUJNfhs; 
epuhfupf;fg;gLfpwJ. vdNt> Mz; kw;Wk; ngz; Mrpupau;fSf;fpilapy ; STEAM 

mZFKiw gad;gLj;jg;gLk; epiyapy; Gs;sp tpgutpay; uPjpahf 
Fwpg;gplj;jf;f NtWghL fhzg;gLfpd;wJ vd;W jPu;khdpf;fg;gLfpwJ. 

STEAM mZFKiwapd; gad;ghl;by; Mrpupau;fsJ mDgtj;jpd; 
nry;thf;F 

tpQ;Qhd ghlf; fw;gpj;jypy; STEAM mZFKiw 
gad;gLj;jg;gl;likapy;> Mrpupau;fspd; mDgtk; vj;jifa nry;thf;Fr; 
nrYj;jpAs;sJ vd;gjidf; fz;lwptjw;fhf ANOVA gFg;gha;T 
Nkw;nfhs;sg;gl;Ls;sJ. ,q;F Mrpupau;fspd; mDgtkhdJ mtu;fspd; Nritf; 
fhyj;jpd; mbg;gilapy; mstplg;gl;Ls;sJ. ,t;tifapy; xd;W njhlf;fk; 
gj;J tUlq;fs; kw;Wk; 10  tUlq;fSf;F Nkw;gl;l mDgtk; vd;wthW 
Mrpupau;fspd; Nritf;fhyk; tifg;gLj;jg;gl;Ls;sJ. ,jq;fhfg; gpd;tUk; 
fUJNfhs;fs; cUthf;fg;gl;Ls;sd. 

H₀: Nritf; fhyj;jpd; mbg;gilapy; Mrpupau;fspd; STEAM mZFKiw 
gad;ghl;by; Fwpg;gplj;jf;f NtWghL ,y;iy. 

H1: Nritf; fhyj;jpd; mbg;gilapy; Mrpupau;fspd; STEAM 
mZFKiw gad;ghl;by; Fwpg;gplj;jf;f NtWghL cs;sJ. 
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ml;ltiz 8 

mDgt mbg;gilapy; STEAM mZFKiw gad;gLj;jg;gLk; epiy 

FOf;fs; N M SD 

10 tUlq;fSf;Fl;gl;l Nritf;fhyk; 25 3.81 0.47 

10 tUlq;fSf;F Nkw;gl;l Nritf;fhyk; 58 3.24 0.55 

 

ml;ltiz 9 

mbg;gilapy; STEAM mZFKiwapd; gad;ghl;by; Mrpupau;fsJ mDgtj;jpd; 

nry;thf;F 

Source SS df MS F p 

Between Groups 4.12 1 4.12 7.28 0.01 

Within Groups 45.82 81 0.56 
  

Total 49.95 82 
   

 

NkYs;s ml;ltizfs; 8 kw;Wk; 9 ,d;gb> ANOVA gFg;gha;tpd; 
mbg;gilapy;> 10 tUlq;fSf;Fl;gl;l Nritf; fhyk; nfhz;l Mrpupau;fspd; 
ruhrupahdJ (M = 3.81) 10 tUlq;fSf;F Nkw;gl;l  Nritf; fhyk; nfhz;l 
Mrpupau;fspd; ruhrupia (M = 3.24) tpl cau;thff; fhzg;gLfpwJ. NkYk; 
ngwg;gl;l F ngWkjp 7.28 MfTk;> mjd; Significance ngWkjp p = .01 MfTk; 
cs;sJ. ,q;F p ngWkjp .05 I tplf; Fiwthf ,Ug;gjhy; G+r;rpa 
fUJNfhs; epuhfupf;fg;gLfpwJ. vdNt> Mrpupau;fspd; Nritf; fhyj;jpd; 
mbg;gilapy; STEAM mZFKiw gad;gLj;jg;gLk; epiyapy; Gs;spapay; 
uPjpahf Fwpg;gplj;jf;f NtWghL fhzg;gLfpd;wJ vd;W jPu;khdpf;fg;gLfpwJ. 
 

tpQ;Qhd ghlf; fw;gpj;jypy; STEAM mZFKiwapid 
eilKiwg;gLj;JtjpYs;s rthy;fs; 

mjpgu;fs; 37 Ngu;> Mrpupa MNyhrfu; kw;Wk; tsthsu; ,Utu; 
MfpNahuplkpUe;J Neu;fhzy; %yk; STEAM mZFKiwapid tpQ;Qhd ghlf; 
fw;wy; fw;gpj;jypy; gad;gLj;JtjpYs;s rthy;fs; njhlu;ghd juTfs; 
ngwg;gl;Ls;sd. ,j;juTfs; gz;G rhu;e;jitahf ,Ug;gjdhy; mit 
fUg;nghUl; gFg;gha;Tf;F cl;gLj;jg;gl;ld. ,jdbg;gilapy; fUg;nghUl; 
gFg;gha;T ml;ltiz> mtw;wpd; mbg;gilapy; ngwg;gl;l KbTfs; vd;gd 
ml;ltiz 3 ,y; Kd;itf;fg;gl;Ls;sd. 
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ml;ltiz 10 

STEAM; mZFKiwapid tpQ;Qhd ghlf; fw;gpj;jypy; gad;gLj;JtjpYs;s 

rthy;fs; njhlu;ghd fUg;nghUs; 

,y fUg;nghUs; Jizf; fUg;nghUl;fs; 

01 ghuk;gupa fw;gpj;jy; 
kdg;ghq;F 

khw;wj;jpw;fhd vjpu;g;G> gioa fw;gpj;jy; 
Kiwfspy; <LghL  

02 Neuk; kw;Wk; ghlj;jpl;l 
mOj;jk; 

ghlj;jpl;l epiwT> Neu Kfhikj;Jt rpukk; 

03 
njhopy;El;g mwpT kw;Wk; 
jpwd;fspd; gw;whf;Fiw 

b[pl;ly; fUtpfs; gad;ghl;by; 
mDgtkpd;ik> jd;dk;gpf;ifapd;ik 

04 STEAM xUq;fpizg;G 
Fwpj;j njsptpd;ik 

ghl xUq;fpizg;G rpukk;> kjpg;gPl;L 
rpf;fy;fs; 

05 
khztu; ikaf; fw;wypy; 
rpukk;  

Rarpe;jid Cf;Ftpj;jy;> nrad;Kiw 
fw;wy; FiwghL 

06 
tsq;fs; kw;Wk; MjuT 
gw;whf;Fiw  

njhopy;El;g trjpfs; FiwT> gapw;rp 
tha;g;Gfspd; gw;whf;Fiw 

07 
xj;Jiog;G FiwghL 
  

$l;L jpl;lkply; FiwT> gy;NtW 
ghlj;Jiwrhu; xj;Jiog;G ,d;ik 

 
KjyhtJ fUg;nghUshf “ghuk;gupa fw;gpj;jy; kdg;ghq;F kw;Wk; 

khw;wj;jpw;fhd vjpu;g;G” vd;gJ fhzg;gl;lJ. gy Mrpupau;fs; ePz;lfhykhf 
ghuk;gupa fw;gpj;jy; Kiwfspy; <Lgl;bUe;jjhy; Gjpa STEAM mZFKiwia 
Vw;gjw;fhd jaf;fj;ijAk; vjpu;g;igAk; ntspg;gLj;jpdu;. Gjpa mZFKiwfs; 
Nkyjpf gzpr;Rikia Vw;gLj;Jk; vd;w vz;zKk; fhzg;gl;lJ. 

,uz;lhtJ fUg;nghUshf “Neuk; kw;Wk; ghlj;jpl;l mOj;jk;” vd;gJ 
ntspg;gl;lJ. Fwpg;gpl;l fhyj;jpw;Fs; ghlj;jpl;lj;ij epiwT nra;a Ntz;ba 
mtrpak; fhuzkhf STEAM nraw;ghLfSf;fhf mjpfsT Neuj;ij xJf;FtJ 
fbdkhf ,Ue;jjhf gjpyspj;jtu;fs; Fwpg;gpl;Ls;sdu;. ,jdhy; nrad;Kiw 
kw;Wk; Ma;Trhu; fw;gpj;jy; eilKiwfs; ghjpf;fg;gl;Ls;sd. 

%d;whtJ fUg;nghUshf “njhopy;El;g mwpT kw;Wk; jpwd;fspd; 
gw;whf;Fiw” vd;gJ milahsk; fhzg;gl;lJ. etPd njhopEl;gf; fUtpfs;> 
b[pl;ly; tsq;fs; kw;Wk; Ma;Tf;$l cgfuzq;fisg; gad;gLj;Jtjpy; 
Mrpupau;fSf;F Nghjpa mDgtKk; jd;dk;gpf;ifAk; ,y;yhj epiy 
fhzg;gl;lJ. njhopEl;gk; kw;Wk; fiy rhu;e;j $Wfis tpQ;Qhd ghlj;Jld; 
xUq;fpizg;gjpy; Mrpupau;fs; gpur;rpidfis vjpu;nfhz;ldu;. 
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ehd;fhtJ fUg;nghUshf “STEAM xUq;fpizg;G njhlu;ghd 
njsptpd;ik” vd;gJ fhzg;gl;lJ. tpQ;Qhdk;> njhopy;El;gk;> nghwpapay;> 
fiy kw;Wk; fzpjk; Mfpa ghlj; Jiwfis vt;thW xUq;fpizj;Jf; 
fw;gpg;gJ vd;gJ njhlu;ghd njspthd tpsf;fk; Mrpupau;fspilNa Fiwthf 
,Ue;jJ. mNjNghd;W STEAM mZFKiwf;fhd kjpg;gPl;L eilKiwfs; 
njhlu;ghd tpsf;fKk; Fiwthf fhzg;gl;lJ. 

Ie;jhtJ fUg;nghUshf “khztu;ikaf; fw;wiy 
eilKiwg;gLj;JtjpYs;s ,lu;ghL” vd;gJ ntspg;gl;lJ. Mrpupau;ikaf; 
fw;gpj;jy; Kiwapy; gofpapUe;j rpy Mrpupau;fSf;F khztu;fis Rarpe;jid> 
Muha;r;rp kw;Wk; gilg;ghw;wy; nraw;ghLfspy; <LgLj;JtJ rthyhf ,Ue;jJ. 
,jdhy; STEAM mZFKiwapd; nraw;ghl;L kw;Wk; mDgt mbg;gilapyhd 
fw;gpj;jy; KOikahf eilKiwg;gLj;jg;gltpy;iy. 

MwhtJ fUg;nghUshf “tsq;fs; kw;Wk; xj;Jiog;gpd; gw;whf;Fiw” 
vd;gJ milahsk; fhzg;gl;lJ. ghlrhiyfspy; Njitahd njhopy;El;g 
trjpfs;> Ma;Tf;$l fUtpfs; kw;Wk; GJikahd fw;wy; tsq;fs; Fiwthf 
,Ue;jik Fwpg;gplg;gl;lJ. NkYk;> njhlu;r;rpahd gapw;rp kw;Wk; njhopy;Kiw 
Nkk;ghl;L tha;g;Gfspd; gw;whf;FiwAk; Mrpupau;fspd; jpwd; tsu;r;rpia 
ghjpj;jjhf njuptpf;fg;gl;lJ. 

VohtJ fUg;nghUshf “xj;Jiog;G kw;Wk; $l;Lr;nraw;ghl;L FiwghL” 
vd;gJ ntspg;gl;lJ. STEAM mZFKiwahdJ gy;NtW ghl Mrpupau;fspd; 
xUq;fpize;j nraw;ghl;il Njitg;gLj;Jfpd;w NghjpYk;> Mrpupau;fspilNa 
ghluPjpahd xj;Jiog;G kw;Wk; $l;Lj;jpl;lkply; Fiwthf ,Ue;jJ. ,J 
STEAM nraw;ghLfis gaDs;s Kiwapy; eilKiwg;gLj;Jtjpy; jilahf 
mike;jJ. 

Ma;tpd; fz;lwpjy;fs; kw;Wk; fye;Jiuahly;fs; 

juTfisg; gFg;gha;T nra;jjd; mbg;gilapy; gpd;tUk; KbTfSk; 
fye;Jiuahly;fSk; Kd;itf;fg;gLfpd;wd. 

tpQ;Qhd ghlf; fw;gpj;jypy; STEAM $Wfspd; xUq;fpizg;G 

tpQ;Qhdg; ghlf; fw;gpj;jypy; STEAM $Wfspd; xUq;fpizg;G 
KOikahf ,y;yhj epiy fhzg;gLfpd;wJ. Fwpg;ghff; fzpjf; fUj;Jf;fis 
xUq;fpizj;jy; cau;e;j ruhrupiag; ngw;wpUe;jhYk; (M = 3.6), nghwpapay; 
tbtikg;G> fiyr; nraw;ghLfs; kw;Wk; gy;Jiwrhu; mZFKiwfspd; 
gad;ghL Fiwe;j epiyapy; fhzg;gLfpd;wJ. 

,k;KbthdJ STEAM mZFKiwapy; tpQ;Qhdk; kw;Wk; fzpjk; 
mjpf Kf;fpaj;Jtk; ngWk; mNjNtis fiy kw;Wk; nghwpapay; $Wfs; 
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Fiwthf ,izf;fg;gLfpd;wd vd;w Kd;ida Ma;T KbTfSld; 
xj;Jg;NghfpwJ. Conradty et al. (2020) kw;Wk; Henriksen et al. (2021) MfpNahu; 
STEAM mZFKiwahdJ gilg;ghw;wy;> rpe;jid kw;Wk; Mu;tj;ij 
Nkk;gLj;Jk; vdf; Fwpg;gpl;Ls;sdu;. Mdhy; ,t;tha;tpy; Mrpupau;fs; tpQ;Qhdf; 
fw;gpj;jypy; ghuk;gupa Kiwfis mjpfk; gad;gLj;Jtjhy; KOikahd 
STEAM xUq;fpizg;G Fiwthf ,Ue;jJ vd;gJk; ntspg;gLj;jg;gl;Ls;sJ. 

STEAM mZFKiwf;fhd fw;gpj;jy; Kiwfs; 

FOr;nraw;ghLfs; kw;Wk; khztu;ikaf; fw;gpj;jy; Kiwfs; mjpfstpy; 
gad;gLj;jg;gl;Ls;sd (M = 3.7, 3.8). Mdhy; Ma;T mbg;gilapyhd fw;gpj;jy; 
Fiwe;j epiyapNyNa gad;gLj;jg;gl;lJ (M = 2.6). ,jd; %yk; Mrpupau;fs; 
$l;bizTf;  fw;wiy Cf;Ftpj;jhYk;> Ma;T kw;Wk; tprhuiz 
mbg;gilapyhd fw;gpj;jy; Kiwfs; kpff; Fiwe;jstpNyNa 
eilKiwg;gLj;jg;gl;Ls;sik ntspg;gLj;jg;gl;Ls;sJ. ,jid T-PACK 

Nfhl;ghl;Lld; njhlu;GgLj;jpg; ghu;f;Fk;NghJ> Mrpupau;fsplk; njhopy;El;g 
kw;Wk; ghluPjpahd mwptpd; xUq;fpizg;G ,d;Dk; KOikahf 
cUthftpy;iy vd;gJ ntspg;gLj;jg;gl;Ls;sJ. Mishra & Koehler (2006) 

MfpNahu; $WtJ Nghd;W STEAM mZFKiwapd; tpidj;jpwd; vd;gJ 
njhopEl;gk;> ghl cs;slf;fk; kw;Wk; fw;gpj;jy; mwpT Mfpad xUq;fpizAk; 
NghJjhd; rhj;jpakhFk; vd;gJ ,q;F Rl;bf;fhl;lg;glj;jf;fJ. 

njhopEl;g kw;Wk; fw;wy; tsq;fspd; gad;ghL 

Smart Devices ,d; gad;ghL cau;e;j epiyapy; ,Ue;jhYk ; (M = 3.8),  

Simulation kw;Wk; Virtual Learning Tools Mfpatw;wpd; gad;ghL kpfTk; 
Fiwthff; fhzg;gl;ld (M = 2.1). ,J Mrpupau;fs; mbg;gil njhopy;El;gf; 
fUtpfis gad;gLj;jj; jahuhf ,Ue;jhYk;> Nkk;gl;l b[pl;ly; fw;wy; 
tsq;fisg; gad;gLj;Jtjpy; rthy;fis vjpu;nfhs;fpwhu;fs; vd;gijf; 
fhl;LfpwJ. Thuneberg 2018 Ma;tpy; b[pl;ly; fUtpfs ; STEAM fw;wy; 
tpisTfis Nkk;gLj;Jk; vdf; $wg;gl;lhYk;> ,t;tha;tpy; tsq;fspd; 
gw;whf;Fiw kw;Wk; gapw;rp ,y;yhik fhuzkhf mtw;wpd; gad;ghL Fiwthf 
,Ue;jik ntspg;gLj;jg;gl;Ls;sJ. 

khztu;fspd; jpwd; Nkk;ghL 

STEAM fw;gpj;jy; khztu;fspd; gilg;ghw;wy; kw;Wk; xj;Jiog;G 
jpwd;fis Nkk;gLj;Jtjpy; cau;e;j jhf;fj;ij Vw;gLj;jpapUe;jJ (M = 3.8 

kw;Wk; 3.6). Mdhy; tpku;rd rpe;jid kw;Wk; GJikj;jpwd; Nkk;gLj;jy; 
kpjkhd epiyapy; fhzg;gl;lJ. ,jd; %yk ; STEAM mZFKiw 
khztu;fspd; nraw;ghLfspyhd <Lghl;il Nkk;gLj;jpAs;sJ vd;gNjhL> 
Mokhd rpe;jidj; jpwd;fis cUthf;Ftjw;F Mrpupau;fs; ,d;Dk; Nkk;gl;l 
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fw;gpj;jy; Kiwfisg; gad;gLj;j Ntz;ba mtrpak; cs;sJ vd;gJk; 
njspthfpwJ. Perignat  (2019)  vd;gtu; STEAM fy;tp khztu;fspd; tpku;rdr; 
rpe;jidia Nkk;gLj;Jk; vdf; $wpdhYk;> mjw;Fj; Njitahd fw;ww;R+oy; 
kw;Wk; gapw;rp Mfpad ,q;F Nghjpa mstpy; ,y;iy vd;gijr; 
Rl;bf;fhl;lyhk;. 

kjpg;gPl;L eilKiwfs; kw;Wk; Mrpupau; jahu;epiy 

STEAM mbg;gilapyhd kjpg;gPl;L eilKiwfs; kw;Wk; Mrpupau;fspd; 
jahu;epiy kpjkhd mstpy; kl;LNk fhzg;gl;lJ. Fwpg;ghf nraw;jpwd; 
mbg;gilapyhd kjpg;gPLfs; Fiwthfg; gad;gLj;jg;gl;ld (M = 2.8). ,J 
Mrpupau;fs ; STEAM mZFKiwia Vw;Wf;nfhz;bUe;jhYk;> mjw;Nfw;w 
kjpg;gPl;L Kiwfs; kw;Wk; jpl;lkply; njhlu;gpy; ,d;Dk; njspthd gapw;rp 
ngwtpy;iy vd;gijf; fhl;LfpwJ. STEAM fy;tpapy; ghuk;gupaj; 
KiwfSf;Fg; gjpyhf nrad;Kiw kw;Wk; nraw;wpl;l mbg;gilapyhd 
kjpg;gPLfs; mtrpakhdit vd;gjhy;> Mrpupau;fSf;fhd njhopy;Kiw 
Nkk;ghl;L gapw;rpfs; Njitg;gLfpd;wd vd;gJ ntspg;gLj;jg;gl;Ls;sJ. 

 

Mrpupau;fsJ ghypd mbg;gilapyhd NtWghl;bd; nry;thf;F 

Mz; Mrpupau;fspd; STEAM gad;ghl;L ruhrup (M = 3.86) ngz; 
Mrpupau;fspd; ruhrupia (M = 3.21) tpl cau;thff; fhzg;gl;lJ. ANOVA 

gFg;gha;tpy; p = .01 vd;gjhy;> ghypd mbg;gilapy; Fwpg;gplj;jf;f NtWghL 
fhzg;gl;lik ntspg;gLj;jg;gl;Ls;sJ. ,k;KbT njhopy;El;g gad;ghL kw;Wk; 
GJik rhu;e;j fw;gpj;jypy; Mz; Mrpupau;fs; mjpf <Lghl;ilf; 
fhl;bapUf;fyhk; vd;gij Rl;bf;fhl;LfpwJ. ,Ug;gpDk;> ,J jpwdpy; cs;s 
NtWghl;il kl;Lk; my;yhky;> gapw;rp tha;g;Gfs;> tsq;fisg; 
ngw;Wf;nfhs;sy; kw;Wk; njhopEl;g ek;gpf;if Mfpatw;WlDk; 
njhlu;Gilajhf ,Uf;fyhk;. 

Mrpupau;fsJ mDgt mbg;gilapyhd NtWghl;bd; nry;thf;F 

10 Mz;LfSf;Ff; Fiwthd Nritf;fhyk; nfhz;l Mrpupau;fspd; 
STEAM gad;ghL (M = 3.81), 10 Mz;LfSf;F Nkw;gl;l Nritf;fhyk; 
nfhz;l Mrpupau;fistpl (M = 3.24) cau;thf ,Ue;jJ. Vnddpy ; p = .01 

vd;gjhy; Fwpg;gplj;jf;f NtWghL fhzg;gl;lJ. ,J Gjpa jiyKiw 
Mrpupau;fs; njhopy;El;gk; kw;Wk; GJik rhu;e;j fw;gpj;jy; mZFKiwfSf;F 
mjpfk; jftikj;Jf; nfhs;fpwhu;fs; vd;gij czu;j;JfpwJ. mDgtkpf;f 
Mrpupau;fs; ghuk;gupa fw;gpj;jy; Kiwfspy; mjpfk; gofpapUg;gjhy; Gjpa 
mZFKiwfis Vw;Wf;nfhs;tjpy; rthy;fs; ,Ue;jpUf;fyhk;. 
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STEAM mZFKiwia eilKiwg;gLj;JtjpYs;s rthy;fs; 

STEAM mZFKiwia eilKiwg;gLj;Jtjpy; vjpu;nfhs;Sk; Kf;fpa 
rthy;fshf ghuk;gupa fw;gpj;jy; kdg;ghq;F> Neuk; kw;Wk; ghlj;jpl;l mOj;jk;> 
njhopy;El;g mwpT FiwT> STEAM xUq;fpizg;gpy; njsptpd;ik> 
khztu;ikaf; fw;wy; eilKiwfspy; ,lu;gly;> tsq;fspd; gw;whf;Fiw> 
Vida ghl Mrpupau;fspd; Xj;Jiog;gpd;ik Mfpad milahsk; fhzg;gl;ld. 
,r; rthy;fs; STEAM mZFKiwia eilKiwg;gLj;Jtjpy; mikg;Grhu; 
kw;Wk; njhopy;Kiw jilfs; ,Ug;gij ntspg;gLj;Jfpd;wd. Fwpg;ghf 
njhopy;El;g trjpfs;> gapw;rp tha;g;Gfs; kw;Wk; ntt;NtW ghl Mrpupau;fspd; 
xj;Jiog;gpd;ik vd;gd Kf;fpa jilfshff; fhzg;gl;ld. 

Ma;T KbTk; MNyhridAk; 

tpQ;Qhdg; ghlf; fw;gpj;jypy; STEAM mZFKiw XusT 
gad;gLj;jg;gl;lhYk;> mjd; KOikahd xUq;fpizg;G ,d;Dk; 
milag;gltpy;iy vd;gNj Ma;tpd; Kf;fpa KbthFk;. khztu;ikaf; 
fw;gpj;jy;> gilg;ghw;wy; kw;Wk; xj;Jiog;G jpwd;fspy; Kd;Ndw;wk; 
fhzg;gl;lhYk;> njhopy;El;g tsq;fspd; FiwghL> Mrpupau; 
gapw;rgpg;gw;whf;Fiw kw;Wk; kjpg;gPl;L KiwfspYs;s rthy;fs; vd;gd 
STEAM eilKiwapd; nraw;wpwidf; Fiwj;Js;sd. 

vdNt> fy;tp mjpfhupfs; kw;Wk; nfhs;if tFg;ghsu;fs; 
Mrpupau;fSf;fhd njhlu;r;rpahd njhopy; thz;ikj;Jt Nkk;ghl;Lf;fhd 
gapw;rpfis toq;Fjy;> ghlrhiyfSf;Fj; Njitahd njhopy;El;g tsq;fis 
Vw;gLj;Jjy; kw;Wk; STEAM mbg;gilapyhd ghlj;jpl;l kw;Wk; kjpg;gPl;L 
topfhl;Ljy;fis cUthf;Fjy; Mfpatw;wpy; ftdk; nrYj;j Ntz;Lk;. 
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