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Ma;Tr;RUf;fk; 

fw;wy;-fw;gpj;jy; nray;Kiwfspy; nraw;if Ez;zwptpd; (AI) mjpNtf 
xUq;fpizg;G> Mrpupau;fspilNa AI rhu;e;j fw;gpj;jy; jpwid xU Kf;fpa 
Njitahf khw;wpAs;sJ. ,Ug;gpDk;> ,j;njhopy;El;gg; guty; Ntfkile;J 
tUk; mNj Ntisapy;> Mrpupau;fs; ,e;j AI fUtpfis Vw;Wf;nfhs;tijj; 
jPu;khdpf;Fk; Jy;ypakhd fhuzpfs; Fwpj;j mDgtG+u;tkhd xUkpj;j 
fUj;Jf;fs; ,d;Dk; FiwthfNt cs;sd. vdNt mEuhjGu fy;tp 
tyaj;jpYs;s ,ilepiyg; ghlrhiyfspy; gzpahw;Wk; STEM Jiwrhu; 
Mrpupau;fs; nraw;if Ez;zwpit fw;wy; fw;gpj;jy; nrad;Kiwapy; 
gad;gLj;jypy; nry;thf;Fr; nrYj;Jk; mwpTld; njhlu;ghd fhuzpfspidf; 
fz;lwptjd; %yk; AI I ntt;NtW ghlq;fspy; tFg;giwfspy; 
xUq;fpizg;gjw;fhd jiyaPLfis ,dq;fhZk; Nehf;fpy; ,t;tha;T mstwp 
mZFKiwapy; Kiwapy; Nkw;nfhs;sg;gl;lJ. 507 Mrpupau;fspy; 246 
NguplkpUe;J tpdhj;jhs; %yk; juTfs; Nrfupf;fg;gl;L mit tptuz> njhlu;G 
kw;Wk; gpd;dilT gFg;gha;TfSf;Fl;gLj;jg;gl;ld. Ma;tpd; KbTfs;> 
Mrpupau;fspd; AI njhlu;ghd fUj;jpay; mwpT (M = 3.24, SD = 0.894)> fUtprhu; 
mwpT (M = 2.97, SD = 0.936)> kw;Wk; eilKiw mwpT (M = 3.12, SD = 0.904) 
Mfpait kpjkhd epiyia ntspg;gLj;Jfpd;wd. NkYk;> ,k;%d;W mwpTg; 
gupkhzq;fSf;fpilapy; tYthd Neu;j;njhlu;Gfs; fhzg;gl;lNjhL (r = .796 ,    

p < .01)> Mrpupau;fspd; AI mwpT kw;Wk; mjd; fw;gpj;jy; gad;ghl;bw;fpilapYk; 
Fwpg;gplj;jf;f Neu;j;njhlu;G fhzg;gl;lJ. Fwpg;ghf> fUtprhu; kw;Wk; eilKiw 
mwpTfs; AI gad;ghl;il Neubahf tYg;gLj;Jfpd;wd. Mrpupau;fspd; AI 
njhlu;ghd mwpT jfty; njhopy;El;g (M = 3.601, SD = 0.488) kw;Wk; capupay; 
njhopy;El;g (M = 3.19, SD = 0.668) ghlg;gpupTfspy; cau;thfTk;> ,urhadtpay; (M 

= 2.31, SD =  0.731) kw;Wk; ,ize;j fzpj (M = 2.63, SD = 1.285) 
ghlg;gpupTfspy; FiwthfTk; fhzg;gl;lJ. Ma;T KbTfspd;gb> Mrpupau;fspd; 
mwpT AI xUq;fpizg;gpd; Kf;fpa jPu;khdpg;Gf; fhuzpahFk;. vdNt> fUtp 
kw;Wk; eilKiw jpwd;fis Nkk;gLj;Jk; njhopy;Kiw gapw;rpfs; 
mtrpakhtJld; mJ rhu;e;j nfhs;if kw;Wk; eilKiwfis 
tYg;gLj;JtJk; mtrpakhFk;.  

Kjd;ikg; gjq;fs;;: nraw;if Ez;zwpT> STEM fy;tp> mwpTg; gupkhzq;fs;> 
Mrpupau; mwpT> AI gad;ghL 
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mwpKfk; 

njhopy;El;gj;jpd; mjpNtf Kd;Ndw;wk; cyfpd; gy Jiwfspy; 
khw;wq;fis Vw;gLj;jp tUk; epiyapy;> fy;tpj; JiwAk; ,t;Ntfkhd 
khw;wq;fspd; jhf;fj;jpw;F cl;gl;Ls;sJ. Fwpg;ghf jfty; njhlu;ghly; 
njhopy;El;gj;Jld; ,ize;J nraw;if Ez;zwpT (Artificial Intelligence - AI) 
fy;tp mikg;gpy; Gjpa gupkhzq;fis cUthf;fpAs;sJ. ,jd; %yk; ghuk;gupa 
fw;gpj;jy; Kiwfs; khw;wkile;J> khztu; ikag;gLj;jg;gl;l fw;wy; #oy; 
cUthfpd;wJ. 

fy;tpj; Jiwapy; nraw;if Ez;zwpT gad;ghL gy;NtW tbtq;fspy; 
ntspg;gLfpd;wJ. jdpg;gad; fw;wy; mikg;Gfs;> jhdpaf;f kjpg;gPl;L Kiwfs;> 
fw;wy; gFg;gha;T> kw;Wk; ,aw;if nkhop nrayhf;fk;> Mfpait mjd; 
Kf;fpa $WfshFk;. ,j;njhopy;El;gq;fs; khztu;fspd; fw;wy; Kd;Ndw;wj;ij 
njhlu;e;J fz;fhzpj;J> mtu;fspd; gytPdq;fs; kw;Wk; typikfis 
milahsk; fz;L> mjw;Nfw;g fw;wy; cs;slf;fq;fis khw;wp toq;Fk; jpwd; 
nfhz;lit (Farahani & Ghasmi, 2024).  

cyfshtpa mstpy;> Kd;Ndwpa ehLfs; fy;tpapy; nraw;if 
Ez;zwpit tpupthf xUq;fpizj;J tUfpd;wd. ,e;epiyapy;> mgptpUj;jp 
milAk; ehLfshd ,yq;if Nghd;wit ,d;Dk; ,e;j njhopy;El;gj;jpd; 
KOikahd gad;fisg; ngWtjw;fhd ghijapy; gazpj;J tUfpd;wd. Oxford 

Insights (2023) murhq;f AI jahu;epiy FwpaPl;by; 193 ehLfspy; ,yq;if 
jw;NghJ 95 tJ ,lj;jpy; cs;sJ. ,f; Fwpfhl;b Kd;Ndw;wfukhd ehLfSld; 
xg;gpl;L ,yq;if ,d;dKk; ntFJ}uk; mjd; gad;ghl;il KOikahfg; 
ngw;Wf;nfhs;s gazpf;f Ntz;bAs;sijf; fhl;Lfpd;wJ. ,Ug;gpDk;> ,yq;if 
murhq;fk; fy;tp kWrPuikg;gpd; xU gFjpahf b[pl;ly; fy;tp kw;Wk; AI 
xUq;fpizg;ig Kd;ndLf;f gy;NtW nfhs;iffs; kw;Wk; jpl;lq;fis 

eilKiwg;gLj;jp tUfpwJ. ,j;jifa Kaw;rpfs; fy;tpj; juj;ij 
Nkk;gLj;JtNjhL> cyfshtpa fy;tp juepiyfSld; ehl;il ,izf;Fk; 
Kf;fpa mbj;jskhf mikfpd;wd. 

STEM (Science, Technology, Engineering, Mathematics) fy;tp> 21Mk; 
E}w;whz;bd; jpwd;fis khztu;fsplk; cUthf;Fk; Kf;fpa Jiwahff; 
fUjg;gLfpd;wJ. gpur;rpid jPu;f;Fk; jpwd;> tpku;rd rpe;jid> gFg;gha;T jpwd; 
kw;Wk; gilg;ghw;wy; jpwd; Nghd;wit STEM fy;tpapd; %yk; 
Nkk;gLj;jg;gLfpd;wd. ,j;Jiwapy; nraw;if Ez;zwpT gad;ghL> Fwpg;ghf 
rpf;fyhd mwptpay; kw;Wk; fzpjf; fUj;Jf;fis fhl;rpg;gLj;Jjy;> Nrhjid 
rhu;e;j fw;wiy Cf;Ftpj;jy;> fzpdp epuyhf;fk; kw;Wk; juT gFg;gha;T 
jpwd;fis Nkk;gLj;Jjy; Nghd;w topfspy; Fwpg;gplj;jf;f gq;fspg;ig 
toq;Ffpd;wJ. 
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,yq;ifapd; fy;tp mikg;gpy;> Fwpg;ghf mEuhjGu fy;tp tyaj;jpy;> 
STEM fy;tpia Nkk;gLj;Jtjw;fhf gy;NtW tsq;fs; kw;Wk; trjpfs; 
toq;fg;gl;Ls;sd. ,iza ,izg;G tpupthf;fk;> fzpdp Ma;tfq;fs;> 
ghltpay; gapw;rp jpl;lq;fs; kw;Wk; njhopy;El;g xUq;fpizg;G Kaw;rpfs; 
Mfpait ,j;Jiwapy; Kd;Ndw;wj;ij Vw;gLj;Jfpd;wd. NkYk;> Mrpupau;fspd; 
njhopy;Kiw jpwid Nkk;gLj;Jk; Nehf;fpy; gy;NtW gapw;rpfs; kw;Wk; 
fUj;juq;Ffs; elj;jg;gl;L tUfpd;wd. ,j;jifa eltbf;iffs; fy;tp #oiy 
b[pl;ly; kw;Wk; njhopy;El;g mbg;gilapyhd fw;wYf;Fj; jahu;gLj;Jfpd;wd. 

Mdhy;> ,j;jifa tsq;fs; kw;Wk; tha;g;Gfs; ,Ue;jNghjpYk;> 
nraw;if Ez;zwptpd; gaDs;s xUq;fpizg;G ,d;Dk; rthyhfNt cs;sJ. 
njhopy;El;g trjpfs; fpilg;gJ kl;LNk mjd; gaDs;s gad;ghl;il cWjp 
nra;ahJ. Mrpupau;fspd; nraw;if Ez;zwpT njhlu;ghd mwpT> njhopy;El;g 
jpwd;> kdg;ghq;F> jd;dk;gpf;if> gapw;rp mDgtk; kw;Wk; epWty; MjuT 
Nghd;w fhuzpfs; mjd; gad;ghl;il jPu;khdpf;Fk; Kf;fpa mk;rq;fshFk;. 
Fwpg;ghf STEM Jiwfspy; cs;slf;f rpf;fy;jd;ik fhuzkhf> nraw;if 
Ez;zwpT gad;ghL ghlthupahd NtWghLfSld; fhzg;glyhk; (Xu & Ouyang, 

2022). 

NkYk;> fy;tp eilKiwfspy; nraw;if Ez;zwpT gad;ghL gutyhfg; 
Ngrg;gl;lhYk;> mjd; eilKiw tpisTfs; kw;Wk; nray;jpwd; Fwpj;J 
cs;Su; #oypy; Nkw;nfhs;sg;gl;l Ma;Tfs; kpfTk; Fiwthf cs;sd. 
Fwpg;ghf> Mrpupau;fspd; mwpT rhu;e;j fhuzpfs; nraw;if Ez;zwpT 
gad;ghl;by; vt;thW nry;thf;F nrYj;Jfpd;wd vd;gJ njspthf 
Muhag;gltpy;iy. ,jdhy;> nraw;if Ez;zwpT fy;tpapy; nfhz;Ls;s KO 
jpwidg; gad;gLj;j Kbahj epiy cUthfpAs;sJ. mjd; tpisthf> gy 
Mrpupau;fs; nraw;if Ez;zwpit fw;wy;-fw;gpj;jy; nray;Kiwfspy; jpwk;gl 
gad;gLj;Jtjpy; rthy;fis vjpu;nfhs;tjhff; fhzg;gLfpwJ. NghJkhd 
gapw;rp ,y;yhik> njspthd nfhs;if topfhl;Ljy;fspd; gw;whf;Fiw> kw;Wk; 
cs;fl;likg;G rthy;fs; Mfpait ,e;epiyia NkYk; jPtpug;gLj;Jfpd;wd. 
,j;jifa R+oypy;> Mrpupau;fspd; mwpT kw;Wk; jpwd; Nkk;ghL ,y;yhky;> 
nraw;if Ez;zwptpd; gaDs;s xUq;fpizg;G rhj;jpakpy;iy. 

vdNt> STEM Jiwrhu; Mrpupau;fspd; nraw;if Ez;zwpT njhlu;ghd 
mwpT kw;Wk; me;j mwpT fw;wy;-fw;gpj;jy; nray;Kiwfspy; Vw;gLj;Jk; 
nry;thf;if mwptpay; uPjpahf Ma;T nra;tJ kpfTk; mtrpakhdjhFk;. 
Fwpg;ghf> mEuhjGu fy;tp tyaj;ij ikakhff; nfhz;L> Mrpupau;fspd; mwpT 
rhu;e;j fhuzpfs; nraw;if Ez;zwpT gad;ghl;il vt;thW ghjpf;fpd;wd 
vd;gijAk;> ghlthupahd NtWghLfSld; mtw;iw gFg;gha;T nra;tijAk; 
,t;tha;T Nehf;fkhff; nfhz;Ls;sJ.  
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Ma;T Nehf;fKk;; Fwpf;Nfhs;fSk;  

Ma;T Nehf;fk;  

STEM Jiwrhu; Mrpupau;fspd; nraw;if Ez;zwpitf; fw;wy; fw;gpj;jy; 
nrad;Kiwapy; gad;gLj;jypy; nry;thf;Fr; nrYj;Jk; mwpTld; njhlu;ghd 
fhuzpfspidf; fz;lwptjd; %yk; AI I ntt;NtW ghlq;fspy; 
tFg;giwfspy; xUq;fpizg;gjw;fhd jiyaPLfis ,dq;fhzy;.  

Ma;Tf; Fwpf;Nfhs;fs;  

1. STEM Jiwrhu; Mrpupau;fs; nraw;if Ez;zwptpid fw;gpj;jypy; 
gad;gLj;Jjy; njhlu;ghd mwptpd; jw;Nghija epiyia kjpg;gPL 
nra;jy;.  

2. STEM Jiwrhu; Mrpupau;fs; nraw;if Ez;zwptpid fw;gpj;jypy; 
gad;gLj;Jjy; njhlu;ghd mwptpd; nry;thf;fpid Muha;jy;. 

3. STEM Jiwrhu; Mrpupau;fspd; nraw;if Ez;zwpT gad;ghL 
njhlu;ghd mwptpd; nry;thf;F> mtu;fs; fw;gpf;Fk; 
ghlg;Gyq;fSf;fpilNa vt;thW khWgLfpd;wJ vd;gij Ma;T nra;jy;. 

,yf;fpa kPsha;T 

fy;tpapy;  my;yJ fw;gpj;jypy; AI njhlu;ghd mwpT vd;gJ mjd; 
mbg;gilf; fUj;Jfs;> fy;tpg; gad;ghLfs; kw;Wk; xOf;f eilKiwfs; 
vd;gtw;iw mwpe;J mjid tpidj;jpwdhf tFg;giwr; nraw;ghl;by;; 
gad;gLj;Jjy; MFk;. (Zawacki-Richter et al., 2019). gy STEM Mrpupau;fSf;F 
AI nrhw;fs;> topKiwfs; kw;Wk; fUtpfs; mwpKfkpy;yhjit> ,J ,e;j 
njhopy;El;gq;fis mtu;fspd; fw;gpj;jypy; mu;j;jKs;sjhf xUq;fpizf;Fk; 
jpwidf; fl;Lg;gLj;Jfpd;wJ (Zhai et al., 2021). Mrpupau;fspilNa Fiwe;j 
mstpyhd AI fy;tpawpT> Fwpg;ghf mgptpUj;jpaile;JtUk; ehLfspy;> 
mu;j;jKs;s njhopy;El;g xUq;fpizg;Gf;F xU ngupa jilahf nray;gLfpwJ 
vd;gij Ma;Tfs; vLj;Jf;fhl;Lfpd;wd (Luckin et al., 2016). AI kw;Wk; mjd; 
nraw;ghLfisg; Gupe;Jnfhs;tJ tFg;giwfspy; mjd; ntw;wpfukhd 
gad;ghl;bw;F Kf;fpakhdJ. NkYk; ,e;ehLfspd; fy;tpahsu;fspilNa AI 
gw;wpa tpopg;Gzu;T mjpfupj;J tUk; epiyapy;> mtu;fspd; cz;ikahd mwpT 
epiyfs; xg;gPl;lstpy; Fiwthf cs;sd (Holmes et al., 2022). ,yf;F 
itf;fg;gl;l njhopy;Kiw Nkk;ghl;Lj; jpl;lq;fSf;F cl;gl;l Mrpupau;fs; 
mbj;js AI fy;tpawpitg; ngWtjw;Fk; AI fUtpfisg; gad;gLj;Jtjpy; 
ek;gpf;ifia ntspg;gLj;Jtjw;Fk;> ghuk;gupa njhopy;El;gKiwfis tpLj;J 
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Mokhd njhopy; El;g mwpitg; ngWtjw;Fk; mjpf tha;g;Gs;sJ vd;gijAk; 
Ma;Tfs; vLj;Jf;fhl;Lfpd;wd (Chen et al., 2020).  

cU 1 ,y; Fwpj;jgb TPACK vd;gJ Technological Pedagogical Content 

Knowledge  mjhtJ njhopy;El;gk;> fw;gpj;jy; kw;Wk; ghl cs;slf;fk; 
njhlu;ghd mwpT vd;gjpd; RUf;fkhFk;. ,ij jkpopy; “ghltplak; rhu; 
fw;gpj;jypay; njhopy;El;g mwptpd; xUq;fpizg;G” vdyhk;. ,J Mishra & 

Koehler (2006) MfpNahu; cUthf;fpa xU fUj;J khjpupahFk;.  

Sun et al. (2024) Nkw;nfhz;l Ma;tpy;> TPACK, Perceived Usefulness (PU), 

Perceived Ease of Use (PE), kw;Wk; Self-Efficacy (SE) Mfpa fhuzpfs;> Kd;-
Nrit (pre-service) STEM Mrpupau;fs; AI I fw;gpj;jy; eilKiwfspy; 
xUq;fpizf;fj; jahuhf ,Ug;gjw;F Neub jhf;fj;ij Vw;gLj;Jfpd;wd vd 
fz;lwpag;gl;lJ. NkYk;> cU 2 ,y; Fwpj;jgb PE, PU kw;Wk; SE Mfpait> 
TPACK kw;Wk; AI I xUq;fpizf;f tpUg;gk; Mfpatw;Wf;fpilapyhd 
njhlu;gpy; ,ilKf (Mediating) fhuzpfshf nray;gLfpd;wd vd;gJk; 
njupate;jJ. ,e;j KbTfs;> 239 Kd;-Nrit STEM Mrpupau;fis 
mbg;gilahff; nfhz;L Nkw;nfhs;sg;gl;l Structural Equation Modeling (SEM) 
gFg;gha;tpd; %yk; cWjpg;gLj;jg;gl;ld. 

cU 1  

TPACK model 

 

 

 

 

 

 

 

Note. Adapted from Technological pedagogical content knowledge: A framework for 

teacher knowledge. 
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cU 2  

nraw;if Ez;zwptpd; mwpT gupkhzq;fs; 

Integrating generative AI into STEM education 

Note. Adapted from Integrating generative AI into STEM education (Darayseh and 

Mersin, 2025) 

 
STEM fy;tpapy; AI apd; gad;ghL mjpfupj;J tUtjhy; Gjpa fy;tpj; 

tha;g;Gf;fs; cUthFfpd;wd. ,Ug;gpDk;> ,jd; nray;jpwd; kw;Wk; fw;wy; 
cs;slf;fj; jpwd; kw;Wk; khztu; fUj;Jg;ghu;itfs; kPjhd jhf;fk; Fwpj;j 
mDgt mbg;gilapyhd Ma;Tfs; Fiwthf cs;sd (Kornyo, 2021). 

cjtpnra;jy; tif AI njhopy;El;gq;fs; STEM fy;tpapy; khztu; 
<LghL> ce;Jjy;> kw;Wk; jdpg;gl;l fw;wy; jpwd;fis Nkk;gLj;Jfpd;wd. 
Kiwg;gLj;jg;gl;l ,yf;fpa kjpg;gha;T ,e;j njhopy;El;gq;fis gaDs;s 
Kiwapy; xUq;fpizf;f Mrpupau;fSf;fhd gapw;rp mtrpaKs;sjhf $WfpwJ 
(Dewa & Seeletso, 2025). 

STEM Mrpupau;fspd; AI jdpg;gl;l fw;wiy (personalized learning) 
Nkk;gLj;Jk; jpwidf; ftdpj;Jf; nfhs;fpd;wdu;. ,Ug;gpDk;> Mrpupau;fspd; 
jahu;epiyia mjpfupf;f Fwpf;Nfhspl;l njhopy;Kiw Nkk;ghl;Lg; gapw;rp 
Njitg;gLfpwJ. TPACK $Wfspd; (TK, PK, CK) xd;Nwhnlhd;W ,izf;fg;gl;l 
jd;ik> AI Vw;Wf;nfhs;ifia vspjhf;Fgtu;fshf fw;gpj;jy; kw;Wk; cs;slf;f 
mwpT> njhopy;Kiw Nkk;ghl;Lf; nfhs;iffs; kw;Wk; eilKiwfs;> AI 
njhlu;ghd mwpT njhlu;gpy; Fwpg;gplg;gl;Ls;sJ. vdpDk;> 12 Mrpupau;fis 
kl;LNk cs;slf;fpa Fiwe;j khjpupg; gupkhzk; kw;Wk; rhj;jpakhd 
ghFghLfs; fhuzkhf Mjhu typik Fiwthf cs;sij mtjhdpf;f 
Kbfpd;wJ (Alkubaisi, 2025). 
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,t;tha;tpy; gad;gLj;jg;gLk; fUj;jpay; mwpT> fUtprhu; mwpT kw;Wk; 
eilKiwg;gLj;jy; mwpT vd;w %d;W gupkhzq;fSk; Kd;ida Ma;Tfshy; 
typAWj;jg;gl;Ls;sd. David Long & Brian Magerko (2020) MfpNahu; AI Literacy 

gw;wpa jq;fsJ Ma;tpy; AI mwpit gy jpwd;fisf; nfhz;l fl;likg;ghf 
tpsf;Ffpd;wdu;. mtu;fs; Kd;itj;j AI literacy fl;likg;gpy;> AI gw;wpa 
mbg;gil Nfhl;ghLfs; kw;Wk; nrad;;Kiw Gupjiy fUj;jpay; mwpT MfTk;> 
AI fUtpfs; kw;Wk; gad;ghl;L jsq;fis mwpjiy fUtprhu; mwpT MfTk;> 
eilKiw #oy;fspy; AI gad;gLj;Jk; jpwid eilKiwg;gLj;jy; mwpT 
MfTk; tifg;gLj;Jfpd;wdu;. ,e;j mZFKiw fy;tp #oypy; AI gad;ghl;il 
kjpg;gpLtjw;F Kf;fpakhd Nfhl;ghl;L mbj;jskhf mikfpwJ. 

mNjNghy> Andrew Ng (2018) jdJ AI Transformation Playbook ,y; 
epWtdq;fs; nraw;if Ez;zwpT fhyj;jpw;F khw;wkila %d;W epiy mwpT 
mtrpak; vdf; Fwpg;gpLfpwhu;. NkYk;> UNESCO (2021) ntspapl;l AI and 

Education: Guidance for Policymakers mwpf;ifapy; AI fy;tp %d;W mbg;gil 
gupkhzq;fis cs;slf;f Ntz;Lk; vd typAWj;jg;gLfpd;wJ. mitahtd> AI 
Nfhl;ghLfs; kw;Wk; newpKiwfs; njhlu;ghd fUj;jpay; mwpT> AI 
nkd;nghUs; kw;Wk; jsq;fisg; gad;gLj;Jk; fUtprhu; mwpT> kw;Wk; fy;tp 
gpur;rpidfis jPu;f;f AI I eilKiwapy; gad;gLj;Jk; eilKiwg;gLj;jy; 
mwpT MFk;. 

,jdhy;> Kd;ida ,yf;fpaq;fs; midj;Jk; nraw;if Ez;zwpT 
mwpT xNu gupkhzkhf my;yhky;> Nfhl;ghl;L Gupjy;> fUtp gad;ghl;L jpwd; 
kw;Wk; eilKiw nray;gLj;Jk; jpwd; Mfpa %d;W gupkhzq;fspd; 
xUq;fpizg;ghf mikfpd;wJ vd;gij njspTgLj;Jfpd;wd. vdNt> 
Mrpupau;fspd; AI gad;ghl;il Ma;T nra;Ak; ,t;tha;tpy; fUj;jpay; mwpT> 
fUtprhu; mwpT kw;Wk; eilKiwg;gLj;jy; mwpT Mfpait AI mwptpd; 
Kf;fpa mstPl;L gupkhzq;fshfj; Nju;e;njLf;fg;gLfpd;wd. nraw;if 
Ez;zwpthdJ STEM Jiwrhu; fw;gpj;jypy; cs;slf;f cUthf;fk;> 
milahsk; fhzy;> Kd;dwptpg;G> jpwd;fs; cjtp kw;Wk; kjpg;gPl;Lf;fhd Gjpa 
fUtpfisAk; KiwfisAk; toq;Ftjd; %yk; fy;tp KiwfisAk; khztu; 
kPjd fw;wy; KbTfisAk; tsg;gLj;JfpwJ> Fwpg;ghf Muk;g epiy fzpjf; 
fy;tpia Nkk;gLj;Jtjpy; mjpf ftdk; nrYj;Jfpd;wJ (Nguyen, 2025). 
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cU 3 

vz;zf;fUr;rl;lfk; 

 

 

 

 

 

Ma;T Kiwapay; 

,t; Ma;thdJ mstwp Kiwapyike;j tpguz Ma;T tbtikg;gpd; 
fPo; Nkw;nfhs;sg;gl;lJ.  

mEuhjGu fy;tp tya ghlrhiyfspd; STEM Jiwrhu; Mrpupau;fs; 
Ma;Tf; Fbj;njhifahf njupTnra;ag;gl;Ls;sdu;. ,J Etufk; gyhj - fpof;F 
Nfhl;lk; (NPE)> kj;jpa Etufk; gyhj Nfhl;lk; (NPC), ehr;rJt Nfhl;lk; 
(Nachaduwa)> nehr;rpahfk Nfhl;lk; (Nochiyagama)> wk;ght Nfhl;lk; 
(Rambewa)> tpyr;rpa Nfhl;lk; (Wilachiya) Nghd;w MW Nfhl;lq;fisf;  
nfhz;like;j tyak; vd;gJld;> ,t; Ma;T eilngWk; fhyg;gFjpapy; STEM 
Mrpupau;fspd; nkhj;jf; Fbj;njhifapd; vz;zpf;if 507 MFk;. ml;ltiz 1 
,jid vLj;Jf;fhl;LfpwJ.  

 

 

 

 

 

 

 

 

 

fUtp rhu; 

eilKiwg;gLj;jy; 
rhu; 

AI 
gad;gLj;Jif 

mwpTld; 
njhlu;Gila 
fhuzpfs; 

fUj;jpay; rhu; 
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ml;ltiz 1 

mEuhjGu tyaj;jpd; Nfhl;l kw;Wk; ghl thupahf Ma;tpd; STEM Jiwrhu; 
nkhj;jf; Fbj;njhifg; guk;gy;  

 

f
z
pj
k
; 

t
pQ
;Q
hd

k
; 

,
i
z
e
;j
 
f
z
pj
k
; 

c
a
pu
pa
y
; 

,
ur
ha
d
t
pa
y
; 

n
g
s
j
pf
t
pa
y
; 

c
a
pu
pa
y
; 
n
j
ho
py
; 

E
l
;g
k
; 

t
pt
r
ha
 
t
pQ
;Q
hd

k
; 

n
j
ho
py
;E
l
;g
j
;j
pw
;f
hd

 
t
pQ
;Q
hd

k
; 

n
g
hw
pa
pa
y
; 
n
j
ho
py
; 

E
l
;g
k
; 

j
f
t
y
; 
n
j
hl
u;g
hl
y
; 

n
j
ho
py
;E
l
;g
k
; 

n
k
hj
;j
k
; 

NPE 44 45 6 10 10 8 3 12 3 5 30 176 

NPC 29 34 
   

2 
 

7 
  

21 93 

Nochiyagama 23 35 
 

1 1 1 1 4 1 1 16 84 

Nachaduwa 15 19 1 1 1 1 1 4 
  

7 50 

Wilachiya 17 17 
 

1 
 

1 
  

1 1 6 44 

Rambewa 16 21 2 3 
 

1 1 3 
 

1 12 60 

nkhj;jk;  144 171 9 16 12 14 6 30 5 8 92 507 
 

Krejcie and Morgan (1970) ml;ltizapd; mbg;gilapy;> STEM 

ghlq;fSf;fhd nkhj;jf; Fbj;njhifahd 507 Mrpupau;fspypUe;J 217 
Mrpupau;fs; gilahf;f vOkhw;W tpfpjhrhu khjpupnaLg;G Kiwapy; khjpupahfj; 
njupTnra;ag;gl Ntz;bapUe;jJ (ml;ltiz 2). vdpDk;> 257 

Mrpupau;fsplkpUe;J tpdhf;nfhj;Jfs; ngwg;gl;ld. mtw;wpy; 11 
tpdhf;nfhj;Jfs; ek;gfj;jd;ikia Nkk;gLj;Jk; Nehf;fpy; ePf;fg;gl;L> 
,Wjpahf 246 tpdhf;nfhj;Jfs; juTg; gFg;gha;tpw;Fg; gad;gLj;jg;gl;ld.  
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ml;ltiz 2  

khjpupnaLg;G  

STEM ghlq;fs; 
Mrpupau;fspd; 
vz;zpf;if 
(Fbj;njhif) 

njupT nra;ag;gl;l 
Mrpupau;fspd; vz;zpf;if 

(Ma;T khjpup 
vz;zpf;ifapd; 
tpfpjj;jpw;Nfw;g) 

fzpjk;  144 62 

tpQ;Qhdk;  171 73 

,ize;j fzpjk;  9 4 

capupay;  16 7 

,urhadtpay;  12 5 

ngsjpftpay;  14 6 

capupay; njhopy;El;gk;  6 3 

tptrha tpQ;Qhdk;  30 12 

njhopy;El;gj;jpw;fhd tpQ;Qhdk; 5 2 

nghwpapay; njhopy;El;gk;  8 3 

jfty; njhlu;ghly; njhopy;El;gk;   92 40 

nkhj;jk;  507 217 
 

,t;tha;tpd; msTrhu;> gz;Grhu; juTfs; tpdhf;nfhj;J %yk; 
Nrfupf;fg;gl;lJ. SPSS ,id gad;gLj;jp> tpguz kw;Wk; mDkhdg; 
gFg;gha;Tfs; Nkw;nfhs;sg;gl;ld. gad;gLj;jg;gl;l juTg;gFg;gha;T Kiwfis 
Ma;Tf; Fwpf;Nfhs;fSf;Nfw;w tifapy; ml;ltiz 3 fhl;Lfpd;wJ.  

ml;ltiz 3 

juTg;gFg;gha;T Kiwfs; 

Objective 
No. 

SPSS Analysis Interpretation / Decision Rule 

1 
Descriptive Statistics 
(Mean, SD) 

Mean 1.00 - 2.33 = Low, 2.34 - 3.67 = Moderate 
3.68 - 5.00 = High 

2 
1. Pearson Correlation 

Correlation: r > 0.5 = Strong, 0.3 - 0.5 = Moderate,         
< 0.3 = Weak 

2. Multiple Regression Regression: Sig < 0.05 → Significant predictor 

3 
Descriptive Statistics 
(Mean, SD) 

Mean 1.00 - 2.33 = Low, 2.34 - 3.67 = Moderate, 
3.68 - 5.00 = High 
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juTg; gFg;gha;Tk; fye;JiuahlYk; 

mEuhjGu fy;tp tya STEM Jiwrhu; Mrpupau;fs; nraw;if Ez;zwptpid 
fw;gpj;jypy; gad;gLj;Jjy; njhlu;ghd mwptpd; jw;Nghija epiyia kjpg;gPL 
nra;jy;.  

Mrpupau;fspd; gjpYWg;Gf;fs; Likert’s msTj;jpl;lj;jpdbg;gilapy; 
gjpyspj;j Mrpupau;fspd; vz;zpf;ifia ml;ltiz 4 fhl;Lfpd;wJ. 

ml;ltiz 4  

mwpT rhu;e;j fhuzpapd; jw;Nghija epiy  

 

Mrpupau;fspd; nraw;if Ez;zwpT njhlu;ghd mwpT rhu; tplaq;fspd; 
gFg;gha;T Nkw;nfhs;sg;gl;lJ. xt;nthU mwpT rhu; tplaj;jpw;Fkhd khjpupapd; 
juTfs; ml;ltiz 4 ,y; fhl;lg;gl;Ls;sJ. ,e;j Ma;tpd; juT gFg;gha;T 

KbTfs; Mrpupau;fspd; AI njhlu;ghd mwpT epiyia njspthf 

ntspg;gLj;Jfpd;wd. nkhj;jj;jpy;> 67.9% Mrpupau;fs; mbg;gil AI njhlu;ghd 
mwpitf; nfhz;Ls;sjhf Ma;T KbTfs; ntspg;gLj;jp epw;fpd;wd. ,jdhy; 

STEM Mrpupau;fs; xg;gPl;lstpy; Nkk;gl;l mwpT epiyapy; cs;sdu; vd;W 

c
U
g
;g
b
 
,
y
 

mwpT njhlu;ghd cUg;gbfs; 

K
O
i
k
a
hf
 

e
pu
hf
up
f
;f
pd
;Nw
d
; 

e
pu
hf
up
f
;f
pd
;Nw
d
; 

e
L
e
pi
y
 
t
f
pf
;f
pd
;Nw
d
; 

V
w
;W
f
;n
f
hs

;f
pd
;Nw
d
; 

k
pf
T
k
; 

V
w
;W
f
;n
f
hs

;f
pd
;Nw
d
; 

1 
ehd; nraw;if Ez;zwpT Fwpj;j mbg;gil 
tplaq;fis mwpe;Js;Nsd; 20 21 38 

14

3 
24 

2 
ehd; fw;gpf;fpd;w ghlq;fspy; gad;gLj;jf;$ba AI 
nraypfis ehd; mwpNtd; 

17 37 47 
12

9 
16 

3 
ghlj;jpl;lk; kw;Wk; kjpg;gPl;by; AI nraypfis 
xUq;fpizf;Fk; jpwd; vdf;F cs;sJ 

26 43 80 89 8 

4 
AI ,dhy; cUthf;fg;gLk; tpilfspd; Jy;ypaj;ijAk; 
ghFghLfisAk; kjpg;gPL nra;Ak; jpwd; vdf;F 
cs;sJ vd;w ek;gpf;if vdf;F cz;L  

20 34 63 
12

2 
7 

5 
vdJ ghlj;jpy; AI iag; gaDs;s tpjj;jpy; 
gad;gLj;j NghJkhd gapw;rpfisg;ngw;Ws;Nsd; 

53 64 68 57 4 

6 
fy;tpapy; AI iag; gad;gLj;Jtjpy; cs;s newpKiw 
kw;Wk; rl;l tpisTfis ehd; mwpNtd; 

29 49 80 78 10 

 

7  
AI njhlu;ghd tpsf;fq;fis khztu;fspw;F 
taJf;Nfw;w tpjj;jpy; vd;dhy; tpsf;f KbAk; 

25 47 70 94 10 
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$wyhk;. mNj Neuj;jpy;> 58.9% Mrpupau;fs; AI fUtpfs; Fwpj;j mwpitAk;> 

42.3% Mrpupau;fs; AI fUj;Jfis khztu;fSf;F tpsf;Fk; jpwidAk; 
ntspg;gLj;jpAs;sdu;> ,J kpjkhd epiyia Fwpf;fpd;wJ.  

NkYk;> 39.5% Mrpupau;fs; kl;LNk AI I fw;gpj;jy; kw;Wk; kjpg;gPl;by; 
xUq;fpizf;Fk; jpwid nfhz;Ls;sdu; vd;gjhy;> eilKiw nraw;ghl;L 

jpwd;fspy; FiwghLfs; ,Ug;gJ njspthfpwJ. mNjNghy;> 52.4% Mrpupau;fs; 

AI  %yk; fpilf;fg;ngWk; ntspaPLfspd; cz;ikj;jd;ikia kjpg;gPL 
nra;Ak; jpwd; nfhz;Ls;sjhf Ma;T KbTfs; njuptpf;fpd;wd. ,J kpjkhd 

AI ntspaPLfs; njhlu;ghd Mrpupau;fspd;  tpopg;Gzu;T epiyiaf; fhl;LfpwJ. 

Fwpg;ghf> 47.5% Mrpupau;fs; AI njhlu;ghd gapw;rp ,y;iynadf; 
Fwpg;gpl;Ls;sdu;> ,J ,e;j Ma;tpd; kpfTk; Kf;fpakhd kw;Wk; mjPj 

ftdj;jpw;nfhs;s Ntz;ba fz;Lgpbg;ghFk;. NkYk;> 35.8% Mrpupau;fs; kl;LNk 

AI njhlu;ghd newpKiw kw;Wk; rl;l mwpT nfhz;Ls;sdu; vd;gjhy;> ,e;j 
Jiwapy; mwpT Fiwthf ,Ug;gJ ntspg;gLfpd;wJ. 

nkhj;jj;jpy;> ngUk;ghyhd cUg;gbfspy; 40% - 60% ,ilNa cs;s 

xg;Gjy; tpfpjq;fs; STEM Mrpupau;fspd; AI njhlu;ghd mwpT eLj;ju 

epiyapy; ,Ug;gij fhl;Lfpd;wd. ,Ug;gpDk;> Fwpg;ghf 47.5% gapw;rp 
gw;whf;Fiw kw;Wk; Fiwe;j xUq;fpizg;G jpwd; Mfpait ,e;j Ma;tpd; 
Kf;fpakhd KbTfshFk;.  

Nkw;Fwpj;j  xt;nthU   cUg;gbfspdJk;  Nru;f;ifapd;  mbg;gilapy;  
Mrpupau;fspd; nraw;if Ez;zwpT njhlu;ghd mwpT fPo;tUk; tpjj;jpy; %d;W 
gupkhzq;fspy; Ma;T nra;ag;gl;lJ.  (fUj;jpay; mwpT - cUg;gbfs; 1 kw;Wk; 
6> fUtp rhu; mwpT cUg;gbfs; - 2 kw;Wk; 5 kw;Wk; eilKiwg;gLj;jy; mwpT - 
cUg;gbfs; 3> 4 kw;Wk; 7). ,t; %d;W gupkhzq;fspYk; mwpT rhu;e;j 
fhuzpfspd; jw;Nghija epiy mwpag;gl;lJ. NkYk; mwpT rhu;e;j fhuzpfs; 
fw;gpj;jypy; gad;gLj;JtJ njhlu;gpy; nfhz;Ls;s nry;thf;Fk; Muhag;gl;lJ. 
,jd;NghJ fpilf;fg;ngw;w KbTfs; fPNo ml;ltiz 5 fhl;Lfpd;wJ.  

ml;ltiz 5 

gupkhzq;fspd; mbg;gilapy; mwpT rhu;e;j fhuzpapd; jw;Nghija epiy  

tpguzq;fs; 

mwpT rhu; 
gupkhzq;fs; N Mean 

Std. 

Deviation 
Std. Error 

95% Confidence Interval 

for Mean 

Lower 

Bound 

Upper 

Bound 

fUj;jpay; mwpT 246 3.25 0.894 0.056 3.133 3.358 

fUtp rhu; mwpT 246 2.97 0.936 0.059 2.852 3.087 

eilKiw mwpT 246 3.12 0.904 0.058 3.007 3.234 
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ml;ltiz 5 ,d;gb> fUj;jpay; mwptpd; ngWNgWfs; Mrpupau;fs; AI 
njhlu;ghd jj;Jtk; kw;Wk; nfhs;iffisg; Gupe;Jnfhs;tjpy; kpjkhd jpwid 

ngw;Ws;sdu; (M = 3.25, SD = 0.894) vd;gij Fwpf;fpd;wJ. fUtp rhu; mwptpd; 
ngWNgWfs; Mrpupau;fs; fUtpfis ifahSk; mwpT Vidatw;Wld; 

xg;gpLk;NghJ rw;Wf; Fiwe;j mstpy; ,Ug;gij fhl;Lfpd;wJ (M = 2.97> SD = 

0.936). ,J Mrpupau;fs; njhopy;El;g fUtpfis gad;gLj;Jk; jpwid 
Nkk;gLj;j Ntz;bajhapUf;Fk; vd;gij ntspg;gLj;Jfpd;wJ. 

eilKiwg;gLj;jy; mwpT njhlu;ghd ngWNgWfs; Mrpupau;fs; AI ia 

ghlq;fspy; gpuNahfpf;Fk; mwpT kpjkhd epiyapy; ,Ug;gij fhl;LfpwJ (M = 

3.12, SD = 0.904). 

nraw;if Ez;zwpT njhlu;ghd Mrpupau; mwpTg; gupkhzq;fSf;F ,ilapyhd 
nry;thf;F 

Mrpupau;fspd; nraw;if Ez;zwpT njhlu;ghd mwptpd; gupkhzq;fshd 
fUj;jpay; mwpT fUtp rhu;e;j mwpT kw;Wk; eilKiwg;gLj;jy; mwpT 

Mfpatw;wpw;fpilapyhd njhlu;gpid fz;lwptjw;fhf Pearson njhlu;gpay; 
gFg;gha;T Nkw;nfhs;sg;gl;lJ. ,jid ml;ltiz 6 fhl;Lfpd;wJ.  

ml;ltiz 6  

Mrpupau; mwpTg; gupkhzq;fSf;fhd ,izT KbTfs; 

,izT 

  
Conceptual 

Knowledge 

Tool 

Knowledge 

Applied 

Knowledge 

fUj;jpay; mwpT 

Pearson Correlation 1 .796
**

 .777
**

 

Sig. (2-tailed) 
 

.000 .000 

N 246 246 246 

fUtp rhu;e;j mwpT 

Pearson Correlation .796
**

 1 .821
**

 

Sig. (2-tailed) .000 
 

.000 

N 246 246 246 
eilKiwg;gLj;jy; 
mwpT 
 

Pearson Correlation .777
**

 .821
**

 1 

Sig. (2-tailed) .000 .000 
 

N 246 246 246 

** Correlation is significant at the 0.01 level (2-tailed). 

 
gFg;gha;T KbTfspd;gb fUj;jpay; mwpT kw;Wk; fUtp rhu;e;j 

mwpTf;fpilapy; tYthd Neu;kiw njhlu;G fhzg;gl;lJ (r = .796, p < .01). 
,jd; %yk; nraw;if Ez;zwpT njhlu;ghd mbg;gil fUj;J Gupjy; 
mjpfKs;s Mrpupau;fs;> mjid rhu;e;j fUtpfisg; gad;gLj;Jk; jpwdpYk; 
cau;e;j epiyapy; ,Ug;gJ ntspg;gLfpd;wJ. 
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NkYk; fUj;jpay; mwpT kw;Wk; gad;ghl;L mwpTf;fpilapYk; 
Fwpg;gplj;jf;f Neu;kiw njhlu;G fhzg;gl;lJ (r = .777, p < .01). ,J AI 
njhlu;ghd Nfhl;ghl;L mwpT> fw;gpj;jy; eilKiwfspy; mjid nraw;gLj;Jk; 
jpwid Nkk;gLj;Jfpd;wJ vd;gij czu;j;Jfpd;wJ. mNjNghy; fUtp rhu;e;j 
mwpT kw;Wk; gad;ghl;L mwpTf;fpilapy; kpfTk; tYthd Neu;kiw njhlu;G 
gjpthfpAs;sJ (r = .821, p < .01). ,k;KbT nraw;if Ez;zwpT fUtpfisg; 
gad;gLj;Jk; jpwd; mjpfupf;Fk; NghJ> mtw;iw fw;gpj;jy; nrad;Kiwapy; 
eilKiwg;gLj;Jk; jpwDk; mjpfupf;fpd;wJ vd;gij fhl;Lfpd;wJ. 

STEM Jiwrhu; Mrpupau;fs; nraw;if Ez;zwptpid fw;gpj;jypy; 
gad;gLj;Jjy; njhlu;ghd mwptpd; nry;thf;fpid mwpjy; 

,t; Ma;thdJ AI ,id fw;wy; fw;gpj;jypy; gad;gLj;jypid rhu; 
khwpahff; nfhz;L Muhag;gl;lJ. mjd; mbg;gilapy; STEM Jiwrhu; 

Mrpupau;fspd; AI njhlu;ghd mwpT> AI gad;ghL (Usage) Mfpa 

khwpfSf;fpilapyhd njhlu;gpid mwpa Pearson njhlu;gpay; (Pearson 

Correlation) gFg;gha;T Nkw;nfhs;sg;gl;lJ. mjd; ngWNgWfs; ml;ltiz 7 
,y; tpsf;fg;gLfpd;wd. 

ml;ltiz 7 

gad;gLj;Jiff;Fk; mwptpw;Fk; ,ilapyhd Pearson njhlu;gpay; gFg;gha;T 

fhuzpfs; Knowledge mean Practice mean 

mwpT 
Pearson Correlation 1   .680

**
 

Sig. (2-tailed) 
 

.000 

N 246 246 

AI njhlu;ghd mwpTf;Fk; AI gad;ghl;bw;Fk; ,ilapy; tYthd 

Neu;kiw njhlu;G fhzg;gl;lJ ( r = 0.680> p < 0.01). ,jd; %yk;> nraw;if 

Ez;zwpT njhlu;ghd mwpT mjpfupf;Fk; NghJ Mrpupau;fspd; AI gad;ghLk; 
mjpfupf;Fk; vd;gJ ntspg;gLj;jg;gl;lJ. 

STEM Jiwrhu; Mrpupau;fspd; AI gad;ghl;by; mwpTld; ,ize;J 
kdg;ghq;F> tsq;fspd; fpilg;gdT Nghd;w rhuh khwpfSk; gFg;gha;T 
nra;ag;gl;ld. ,tw;wpd; gad;ghl;bd; kPjhd nry;thf;fpid Kd;dwptpf;f %d;W 

rhuhkhwpfspd; Multiple Linear Regression ngWNgWfs; Ma;T nra;ag;gl;ld. 

mjd; Coefficients ngWNgWfs; ml;ltiz 8 ,y; toq;fg;gl;Ls;sd. 
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ml;ltiz 8  

,izTf;Fzf ngWNgWfs; 

,izTf; Fzfk; 

Model 

Unstandardized 

Coefficients 

Standardized 

Coefficients 
t Sig. 

Collinearity 

Statistics 

β 
Std. 

Error 
β Tolerance VIF 

1 

(Constant) 0.064 0.254 
 

0.251 0.802 
  

mwpT 0.432 0.041 0.518 10.440 0.000 0.739 1.354 

kdg;ghq;F 0.414 0.066 0.278 6.240 0.000 0.913 1.095 

ts 
fpilg;gdT 0.174 0.048 0.173 3.598 0.000 0.783 1.277 

a. Dependent Variable: Practice mean 

,jd;gb> AI mwpT (Knowledge Mean) kpf Kf;fpa Kd;dwptpg;G khwp 
MFk; (Unstandardized β = 0.432> Standardized β = 0.518> t = 10.440> p < 0.001). 

mjhtJ> STEM Mrpupau;fspd; AI mwpT mjpfupf;Fk; NghJ> mtu;fsJ AI 

gad;ghLk; mjpfupf;Fk; vd;gJ cWjpahFk;. kw;w Kd;dwptpg;G khwpfisg; 
nghUj;jpdhYk;> mwpT kpf tYthd jhf;fj;ij nfhz;l fhuzpahf 
mike;Js;sJ. 

STEM Jiwrhu; Mrpupau;fspd; nraw;if Ez;zwpT gad;ghL njhlu;ghd 
mwptpd; nry;thf;F> mtu;fs; fw;gpf;Fk; ghlg;Gyq;fSf;fpilNa vt;thW 
khWgLfpwJ vd;gij Ma;T nra;jy;. 

ghlg;Gyq;fspw;fpilNaahd Mrpupau;fspd; AI njhlu;ghd mwptpd; jhf;fk; 
njhlu;ghd tpguzg;gFg;gha;T ml;ltiz 9 ,y; fhl;lg;gl;Ls;sJ.  

ml;ltiz 9 

ghlg;Gyq;fspw;fpilNaahd Mrpupau;fspd; AI njhlu;ghd mwptpd; jhf;fk; 

fw;gpf;fpd;w ghlk; mwpT 

fzpjk; 
 

M 2.99 

N 65 

D 0.890 

tpQ;Qhdk; 
 

M 3.18 

N 74 

SD 0.879 

,ize;j fzpjk; 
 

M 2.63 

N 7 

SD 1.285 

capupay; M 2.98 
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 N 8 

SD 0.650 

,urhadtpay; 
 

M 2.31 

N 6 

D 0.731 

ngsjpftpay; 
 

M 2.80 

N 7 

D 0.929 

capupay; njhopy;El;gk; 
 

M 3.19 

N 6 

SD 0.668 

tptrhak; 
 

M 2.80 

N 19 

SD 0.873 

njhopy;El;gj;jpw;fhd tpQ;Qhdk; 
 

M 2.83 

N 6 

SD 0.456 

nghwpapay; njhopy;El;gk; 
 

M 3.29 

N 4 

SD 0.387 

jfty; njhlu;gly; njhopy;El;gk; 
 

M 3.60 

N 44 

SD 0.488 

nkhj;jk; 
 

M 3.11 

N 246 

SD 0.848 

 

ghlg;gpupTfspd; mwptpd; ,il ngWkhdk; 2.31 (,urhadtpay;) Kjy; 
3.6006 (jfty; njhlu;gly; njhopy;El;gk;) tiu gutpAs;sJ. jfty; njhlu;gly; 
njhopy;El;gk; ghlg;gpuptpy; cs;s Mrpupau;fs; (M  = 3.60> SD = 0.488) kw;w gy 
ghlg;gpupTfisf; fhl;bYk; cau; mwpT ngWkjpfisf; nfhz;Ls;sdu;. 
,jDld; xg;gpLk;NghJ> ,urhadtpay;  (M = 2.31), ,ize;j fzpjk; (M = 2.63) 

kw;Wk; ngsjpftpay; (M = 2.80 ) ghlg;gpupTfspy; Mrpupau;fspd; mwpT kjpg;Gfs; 
kpfTk; Fiwthf fhzg;gl;lij ,e;jj; juTfs; fhl;Lfpd;wd. 

Ma;tpd; KbTfSk; tpjg;GiufSk; 

,e;j Ma;tpd; KbTfs; Mrpupau;fSf;F AI njhlu;ghd mbg;gil mwpT 
xU mstpw;F ,Ug;gij ntspg;gLj;Jfpd;wd. Fwpg;ghf> ngUk;ghyhd STEM 

Mrpupau;fs; AI gw;wpa mbg;gil fUj;Jf;fis mwpe;jpUe;jhYk;> me;j mwpT 
eilKiw gad;ghl;by; KOikahf ntspg;gltpy;iy. ,J> Nfhl;ghl;L mwpT 
kw;Wk; eilKiw jpwd; ,ilNa xU ,ilntsp ,Ug;gij Rl;bf;fhl;LfpwJ. 
AI fUtpfs; Fwpj;j mwpT kpjkhd epiyapy; fhzg;gl;lhYk;> mtw;iwg; 
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gad;gLj;jp fw;gpj;jy; kw;Wk; kjpg;gPl;by; xUq;fpizf;Fk; jpwd; Fiwthf 
,Ug;gJ Fwpg;gplj;jf;fJ. ,jd; %yk;> Mrpupau;fs; AI gw;wp mwpe;jpUe;jhYk;> 
mij tFg;giwr; R+oypy; gaDs;sjhf gad;gLj;Jtjpy; rthy;fis 
vjpu;nfhs;fpd;wdu; vd;gijf; fhzyhk;. 

NkYk;> AI %yk; cUthf;fg;gLk; jfty;fis kjpg;gPL nra;Ak; jpwd; 
kpjkhd epiyapy; ,Ug;gJ> Mrpupau;fs; ,d;Dk; tpku;rd uPjpahd 
mZFKiwfis KOikahf tsu;j;Jf;nfhs;s Ntz;ba Njitg;ghL cs;sJ 
vd;gijf; fhl;bepw;fpwJ. ,J khztu;fSf;F toq;fg;gLk; jfty;fspd; 
juj;ij ghjpf;ff;$ba Kf;fpa mk;rkhFk;. 

,e;j Ma;tpd; kpfTk; Kf;fpakhd KbT Mrpupau;fSf;F NghJkhd gapw;rp 
toq;fg;glhjJ MFk;. ngUk;ghyhd Mrpupau;fs; AI njhlu;ghd njhopy;Kiw 
gapw;rp ngwhjjhy;> mtu;fs; eilKiw jpwd;fis Nkk;gLj;j Kbahky; 
cs;sdu;. ,JNt kw;w midj;J FiwghLfSf;Fk; mbg;gil fhuzkhf 
tpsq;FfpwJ. mNj Nghy njhopy;El;gj;Jld; ,ize;j Mrpupau;fspw;Nf 
NghjpasT gapw;rp tha;g;Gf;fs; fpilf;fg;ngwtpy;iy vd;gJk; ftdj;jpw; 
nfhs;s Ntz;ba kw;WnkhU tplakhFk;.  

NkYk;> AI njhlu;ghd newpKiw kw;Wk; rl;l mwpT kpjkhd epiyapy; 
fhzg;gLtJ> Mrpupau;fs; ,e;j Jiwapy; KOikahd Gupjiy ngw Ntz;ba 
mtrpak; cs;sij vLj;Jf; fhl;LfpwJ. ,J> AI gad;ghl;bd; nghWg;ghd 
(responsible use) mZFKiwapy; rthy;fis cUthf;ff;$Lk;. nkhj;jj;jpy;> 
Mrpupau;fs; AI njhlu;ghf Neu;kiwahd mZFKiwiaf; nfhz;bUe;jhYk;> 
mtu;fspd; eilKiw jpwd;> gapw;rp> kw;Wk; Mokhd mwpT ,d;Dk; 
Nkk;gLj;jg;gl Ntz;ba epiyapy; cs;sJ. 

,t;tha;tpd; KbTfspd;gb Mrpupau;fspd; AI ,d; fUj;jpay; mwpT 
njhlu;ghd gupkhzj;jpy; Mrpupau;fs; AI njhlu;ghd mbg;gil Nfhl;ghLfs;> 
fUj;Jf;fs; kw;Wk; nfhs;iffs; gw;wpa Gupjypy; kpjkhd mstpyhd jpwid 
ngw;Ws;shu;fs; vd;gijAk; (M = 3.25> SD = 0.894) NkYk; ,jid Mog;gLj;j 
Nkk;gl;l Nfhl;ghl;L Gupjy;fs; kw;Wk; tpku;rd rpe;jidj; jpwd;fis tsu;f;Fk; 
Nehf;fpy; ,it tpupTgLj;jg;gl Ntz;baJ mtrpakhFk;.  

 %d;W gupkhzq;fspYk; Mrpupau;fs; AI fUtpfs;> nkd;nghUl;fs; 
kw;Wk; njhopy;El;gq;fis gad;gLj;Jk; jpwdpy; rw;Wf; Fiwthd epiyia 
nfhz;bUf;fpd;wdu; (M = 2.97, SD = 0.936).  Fwpg;ghf> AI mbg;gilapyhd fy;tp 
fUtpfs; my;yJ nraypfs;> fw;ww;jsq;fs; kw;Wk; gFg;gha;T nra;Ak; 
fUtpfs; Nghd;wtw;iw eilKiwapy; ifahSk; jpwd; KOikahf tsuhj 
epiy fhzg;gLfpwJ. ,JNt AI xUq;fpizg;gpy; xU Kf;fpa jilahf 
,Uf;ff;$Lk;. MfNt> Mrpupau;fSf;F njhopy;El;g mbg;gilapyhd gapw;rpfs;> 
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gpuNahf Ntiyj;jpl;lq;fs; kw;Wk; njhlu;r;rpahd njhopy;Kiw Nkk;ghl;L 
tha;g;Gfs; toq;fg;gl Ntz;baJ mtrpakhfpwJ. eilKiwg;gLj;jy; mwpT 
njhlu;ghd gupkhzk; AI I fw;gpj;jy; kw;Wk; fw;wy; nraw;ghLfspy; 
gad;gLj;Jk; jpwd; kpjkhd epiyapy; ,Ug;gij fhl;LfpwJ (M = 3.12, SD = 
0.904). mjhtJ> AI fUtpfisg; gad;gLj;jp ghlq;fis tbtikj;jy;> 
khztu;fspd; fw;wiy Nkk;gLj;Jjy;> Nghd;w mk;rq;fspy; Mrpupau;fs; xU 
msTf;F <LgLfpd;wdu;. ,Ug;gpDk;> ,e;j gad;ghL ,d;Dk; gutyhfTk; 
MokhfTk; tsutpy;iy vd;gJ njspthfpwJ.  

Gs;sptptu gFg;gha;tpd; KbTfs; %d;W mwpTg; gupkhzq;fSf;Fk; 
,ilNa tYthd Neu;kiw njhlu;Gfis (fUj;jpay; vjpu; fUtp: r = 0.796 ;> 
fUj;jpay; vjpu; eilKiw: r = 0.777, fUtp vjpu; eilKiw: r = 0.821, p < .05) 
ntspg;gLj;Jfpd;wd. Pearson correlation gFg;gha;T KbTfs; fUj;jpay; mwpT> 
fUtp rhu;e;j mwpT kw;Wk; eilKiwg;gLj;jy; mwpT Mfpait xd;Wf;nfhd;W 
tYthd Neu;kiw njhlu;gpidf; nfhz;Ls;sd (r = .77, .82, p < .01) vd;gij 
cWjpg;gLj;jpd. ,J AI–,y; mwpT tsu;r;rp xUkpj;j Kiwapy; epfOk; 
vd;gij czu;j;JfpwJ. mjhtJ> Mrpupau; xUtu; AI–,d; fUj;Jfisg; 
Gupe;Jnfhz;lhy;> mtupd; fUtp gad;gLj;Jk; jpwd; kw;Wk; nrad;Kiw fw;wy; 
jpwDk; mjpfupf;Fk;. 

,jd; %yk;> mEuhjGu fy;tp tyaj;jpy; fUj;jpay; mwpT mjpfkhd 
Mrpupau;fs;> mjid rhu;e;j fUtpfis ifahSk; jpwdpYk;> gapw;rp 
eltbf;iffspy; eilKiwg;gLj;Jk; jpwdpYk; cau;e;j epiy ngw;Ws;sjhf 
njspthfpwJ. RUq;ff;$wpd;> nraw;if Ez;zwpT njhlu;ghd mwptpd; %d;W 
gupkhzq;fSk; xd;Wld; xd;W neUq;fpa kw;Wk; Kf;fpa Gs;sptptu 
njhlu;igf; nfhz;Ls;sd. ,jdhy;> vjpu;fhy fy;tpg; gapw;rpfs; kw;Wk; AI 
gapw;rp jpl;lq;fspy; fUj;jpay; mwpT> fUtp rhu;e;j mwpT kw;Wk; 
eilKiwg;gLj;jy; mwpT Nghd;wtw;iw Nkk;gLj;JtJ mtrpakhFk;. Sun et al., 

(2024) Ma;tpd; mbg;gilapy;, TPACK ,d; njhopy;El;g mwpT njhlu;gpy; ,f; 
fUj;jpay; mwpT fUtp rhu; mwpT kw;Wk; eilKiwg;gLj;jy; mwpT njhlu;gpy; 
fye;Jiuahlg;gl;bUe;jd. mt; Ma;tpd; KbTfis Fwpj;j ,t; Ma;Tk; XusT 
ntspg;gLj;jpapUe;jJ. khwhf> Alkubaisi, (2025) gb eilKiwg;gLj;jy; mwpit 
Kd;dpiyg;gLj;jpa KbT fpilf;fg;ngwtpy;iy. 

AI njhlu;ghd mwpT  mjd; gad;ghl;il vt;thW ghjpf;fpwJ vd;gij 
Muha> Pearson njhlu;gpay; gFg;gha;T Nkw;nfhs;sg;gl;lJ. ,jd; NghJ 
mwpTld; ,ize;J kdg;ghq;F kw;Wk; tsf;fpilg;gsT Nghd;w rhuh khwpfSk; 
gFg;gha;Tf;Fl;gLj;jg;gl;ld. ,g;ngWNgWfspd; mbg;gilapy; mwpthdJ Vida 
khwpfis tpl tYthd njhlu;gpidf; nfhz;bUe;jjJld; (r = .680) Gs;sptpgu 
uPjpapy; Kf;fpaj;Jtkpf;f njhlu;G (p < .001) ,Ug;gijAk; ntspg;gLj;jpaJ. 
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,jd; %yk; mwpT mjpfupf;Fk; NghJ mjd; gad;ghLk; mjpfupf;Fk; vd;gjid 
vLj;Jf;fhl;Lfpd;wJ. mwpTld; ,ize;J Vida khwpfspd; jdpj;Jtkhd 
jhf;fq;fisf; fzpj;j NghJ> AI njhlu;ghd mwpT kpf tYthd jhf;fj;jpid 
(β = 0.432, p < .001) gad;ghl;by; nfhz;bUe;jikia cWjpg;gLj;jpf; 
nfhs;sf;$bajhf ,Ue;jJ. ,k; AI gad;ghl;bd; kPjhd mwptpd; jhf;fk; 
Fwpj;j KbthdJ Stone et al., (2016) Ma;T Kbit xj;jjhf fhzg;gl;lJ.  

AI njhlu;ghd mwpT STEM ghlg;gpupTfspy; Vw;gLj;Jk; jhf;fj;ij 
Muha;e;j NghJ cau;e;j mwpT ngWkjpfs;; jfty; njhlu;ghly; njhopy;El;g 
(M = 3.60, SD  = 0.488) kw;Wk; capupay; njhopy;El;g (M = 3.19, SD 0.668) 
ghlg;gpupTfspy; cs;s Mrpupau;fsplk; fhzg;gl;ld> Fiwe;j ngWkjpfs; 
,urhadtpay; (M = 2.31, SD = 0.731) kw;Wk; ,ize;j fzpj (M =  2.63, SD =  

1.285) ghlg;gpupTfspy; ,Ue;jJ. nkhj;jkhf> 246 Mrpupau;fspd; AI mwpT 
eLj;ju mwpT epiyia fhl;LfpwJ (M = 3.11> SD = 0.848) 

Ma;T KbTfspd;gb> ghlg;gpuptpd; jdpj;Jtk; Mrpupau;fspd; AI 
njhlu;ghd mwpT Neubahf ghjpf;FfpwJ. rpy ghlg;gpupTfspy; Mrpupau;fs; AI 
fUtpfisg; gad;gLj;Jk; jpwd; kw;Wk; mwpT cau; epiyapy; ,Ue;jNghJ> 
kw;w ghlg;gpupTfspy; ,e;j ngWkjpfs; kpjkhd my;yJ Fiwe;j epiyiaf; 
fhl;bAs;sd. ,J ghlg;gpuptpd; fw;wy; Njitfs;> ghlj;jpl;l xOq;Ffs; kw;Wk; 
cgfuzq;fspd; fpilg;gdT Nghd;w tplaq;fshy; nry;thf;fpw;F 
cl;gl;bUf;fyhk;. 

cau; ngWkjpfisg; ngw;Wf;nfhz;l ghlg;gpupTfspy;> Mrpupau;fs; AI 
fUtpfis gapw;rpapy; Jbg;Gld; gad;gLj;jpAs;sdu;. ,e;j FOf;fspy;> 
fUtpfs; kw;Wk; nkd;nghUl;fs; milahsg;gLj;jg;gl;l gapw;rpfspd; %yk; 
gad;gLj;jg;gLtjhy;> Mrpupau;fspd; fUj;jpay; mwpT kw;Wk; 
eilKiwg;gLj;jy; mwpT Mfpatw;wpYk; Neu;kiw Kd;Ndw;wk; Vw;gl;Ls;sJ. 
,jd; tpisthf> AI ,d; gaDs;s gad;ghL ghlg;gpuptpd; fy;tprhu; 
nraw;jpwdpy; Neubahf cau;tpid Vw;gLj;jpAs;sJ. 

khwhf> Fiwe;j ngWNgWfs; cs;s ghlg;gpupTfspy;> Mrpupau;fs; AI 
fUtpfis gad;gLj;Jtjpy; rpukk; kw;Wk; Fiwthd cw;rhfj;ij 
njuptpj;Js;sdu;. ,e;jg; gpupTfspy; Njitahd gapw;rp> MjuT kw;Wk; tsf; 
fpilg;gdTfs; Fiwthf ,Ue;jjhy;> fUtprhu; mwpT kw;Wk; 
eilKiwg;gLj;jy; mwpT kjpg;Gfs; Fiwe;j epiyapy; cs;sd. ,jd; 
mbg;gilapy;> Fiwe;j ngWNgWfs; nfhz;l ghlg;gpupTfspy; nra;ifKiw 
gapw;rp> Neub cjtp kw;Wk; ts Nkk;ghL mtrpak; vd KbT nra;ayhk;. 

NkYk;> ,e;j KbTfs; ghlg;gpuptpd; jdpj;Jtkhd #oiy kjpg;gPL 
nra;Ak; NghJ> AI gapw;rp jpl;lq;fs; kw;Wk; MjuT vd;git tsq;fs;> jfty; 
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mbg;gilapy; jdpg;gl;l Kiwapy; toq;fg;glNtz;ba Njitia 
typAWj;Jfpd;wd. ,J AI–,d; gad;Kiw tpUj;jpf;Fk;> Mrpupau;fspd; 
nraw;jpwd; Nkk;ghl;Lf;Fk; Neubahf cjTk;. 
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