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Ma;Tr; RUf;fk; 

“tpQ;Qhdj;jpd; nkhop fzpjk;” vd;W $wg;gLfpwJ. tpQ;Qhdg; ghlj;jpYs;s 
tpjpfisAk;> Nfhl;ghLfisAk; Gupe;J nfhs;tjw;Fk;> mtw;iw ep&gpg;gjw;Fk; 
fzpj mwpT ,d;wpaikahjJ.  rpNu\;l ,ilepiy tFg;G khztu;fspd; 
tpQ;Qhd ghl miltpy;; mtu;fspd; fzpj;jy;  Nju;r;rpfs; ve;jstpw;F jhf;fk; 
nrYj;Jfpd;wJ vd;gjid Muha;tij Nehf;fkhff; nfhz;l ,t;tha;thdJ 
fyg;G mZFKiwapy; mike;j tpguz Ma;thf Nkw;nfhs;sg;gl;Ls;sJ. 
,jd;nghUl;L Ma;Tg; gpuNjrkhfpa ePu;nfhOk;G fy;tptya jkpo;nkhopg; 
ghlrhiyfspy; rpNu\;l ,ilepiy tFg;Gf;fisf; nfhz;l Ie;J jkpo;nkhopg; 
ghlrhiyfspy; fy;tp fw;Fk; 277 khztu;fs; Ma;Tf;Fbj;njhifahff; 
nfhs;sg;gl;L mtu;fspypUe;J 162 khztu;fs; tpfpjhrhug; gilnfhz;l 
vOkhw;W khjpupnaLg;G Kiwapy; Ma;T khjpupahfj; njupT nra;ag;gl;ldu;. 
,tu;fsplkpUe;J tpdhf;nfhj;J> Neh;fhzy;> mtjhdpg;G kw;Wk; fzpj;jy;; 
Nju;r;rpfis cs;slf;fpa Ma;thsupdhy; jahupf;fg;gl;l tpdhj;jhs; 
Mfpatw;iwg; gad;gLj;jpj; juTfs; Nrfupf;fg;gl;ld. Nrfupf;fg;gl;l juTfs; 
tpguz kw;Wk; mDkhdg; Gs;sptpgutpay; El;gq;fisg; gad;gLj;jp SPSS 
nkd;nghUs; %yk; gFg;gha;T nra;ag;gl;ld. Ma;T KbTfspd; mbg;gilapy;> 
khztu;fspd; tpQ;Qhd ghl milthdJ eLj;ju epiyapy ; (M = 53.22) 
fhzg;gLk; mNjNtis mk; khztu;fspd; fzpj;jy;rhu; Nju;r;rp epiyahdJ 
Fiwe;j kl;lj;jpy; fhzg;gLfpd;wikAk; (M = 42.98) ntspg;gLj;jg;gl;Ls;sJ. 
NkYk;> ,t;tha;tpd; kpf Kf;fpa fz;lwpjyhf> khztu;fspd; fzpj;jy;; Nju;r;rp 
epiyahdJ mtu;fspd; tpQ;Qhd ghl miltpy; 76% (R

2 
= .76) nry;thf;Fr; 

nrYj;JtJld;> Neu; njhlh;ig (r = .87) nrYj;Jfpd;wikAk; cWjpg;gLj;jg;gl;L 
cs;sJ. tpdhf;nfhj;J KbTfspd;gb khztu;fs; tpQ;Qhdf; fUj;Jf;fisg; 
Gupe;J nfhs;tijtpl> mjpYs;s fzpjg; gpurpdq;fisj; jPu;g;gjpNyNa mjpf 
rthy;fis vjpu;Nehf;Ffpd;wik Gyg;gLfpd;wJ. vdNt> tpQ;Qhdghl milit 
Nkk;gLj;j Ntz;Lkhapd;> fw;gpj;jy; Kiwia vspikg;gLj;jy;> gupfhuf; 
fw;gpj;jy;> jd;dk;gpf;ifia tsu;j;jy;> mbg;gil fzpj myFfis 
tYg;gLj;jy;> gbKiwfSf;F Kf;fpaj;Jtk; nfhLj;J fw;gpj;jy;> fzpj;jy; 
kPjhd Mu;tj;ij  Nkk;gLj;JtJ ,d;wpaikahjJ vd ,t;tha;T gupe;Jiu 
nra;fpd;wJ.  

 Kjd;ikg; gjq;fs;: tpQ;Qhd ghl milT> Nju;r;rp> fzpj;jy;; Nju;r;rp  

mwpKfk ; 

     21Mk; E}w;whz;bd; mjpNtf njhopy;El;g tsu;r;rpapy; tpQ;Qhdf; 
fy;tpahdJ xU ehl;bd; r%fg; nghUshjhu Kd;Ndw;wj;ijj; jPu;khdpf;Fk; kpf 
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Kf;fpakhd fhuzpahf khwpAs;sJ. Fwpg;ghf> khztu;fspd; cau;fy;tp 
tha;g;Gfs; kw;Wk; etPd cyfpw;Fj; Njitahd njhopy;rhu; jpwd;fisf; 
fl;bnaOg;Gtjpy; tpQ;Qhdg; ghlk; xU rf;jptha;e;j fUtpahfr; 
nraw;gLfpd;wJ. ,jd; Kf;fpaj;Jtj;ijf; fUj;jpw; nfhz;Nl ,yq;ifapd; 
Njrpaf; fy;tp Kiwapy; juk; 6 Kjy; juk; 11 tiu tpQ;Qhdk; xU fl;lhag; 
ghlkhf cs;thq;fg;gl;Ls;sJ. 

xU khztd; tpQ;Qhdk; kw;Wk; njhopy;El;gj; Jiwfspy; rpwe;J 
tpsq;Ftjw;F mtdJ mbg;gil fzpjj; jpwd;fSk;> ju;f;fuPjpahd 
rpe;jidAk; kpf mtrpakhd mbj;jsq;fshFk;. ,Ug;gpDk;> r%fg; nghUshjhu 
uPjpahfg; gpd;jq;fpa #oypy; cs;s khztu;fspilNa ,j;jpwd;fis 
tsu;j;njLg;gjpy; gy;NtW rthy;fs; fhzg;gLfpd;wd. 

me;j tifapy;> Nky;khfhzj;jpd; ePu;nfhOk;G fy;tp tyaj;jpw;Fl;gl;l 
jkpo;nkhopg; ghlrhiyfs; xU jdpj;Jtkhd gpd;dzpiaf; nfhz;Ls;sd. 
,q;F fy;tp fw;Fk; khztu;fs; ngUk;ghYk; kPd;gpbj; njhopiy 
tho;thjhukhff; nfhz;l FLk;gq;fspypUe;J tUgtu;fshtu;. tsg;gw;whf;Fiw> 
r%f-nghUshjhu neUf;fbfs; kw;Wk; fyhrhug; gpd;dzpfSf;F kj;jpapy; 
,k;khztu;fs; jkJ fy;tpiaj; njhlu;fpd;wdu;. ,j;jifa #oypy;> 
khztu;fspd; fzpj;jy; Nju;r;rpahdJ mtu;fsJ tpQ;Qhdghl milT 
kl;lj;jpy; vj;jifa nry;thf;ifr; nrYj;Jfpd;wJ vd;gij Muha;tJ 
fhyj;jpd; Njitahf cs;sJ. 

“tpQ;Qhdj;jpd; nkhop fzpjk;" (Mathematics is the language of Science) 

vdf; fUjg;gLtjw;F ,zq;f> tpQ;Qhdf; Nfhl;ghLfisg; Gupe;Jnfhs;sTk; 
mtw;iwr; nrad;Kiw uPjpahf ep&gpf;fTk; fzpj mwpT mj;jpahtrpakhdJ. 
,J Fwpj;J Olatoye (2007) Fwpg;gpLifapy;> fzpj mwpthdJ nkhop my;yJ 
r%ftpay; ghlq;fis tplTk; capupay;> ,urhadtpay; kw;Wk; ngsjpftpay;; 
ghlq;fis kpf neUf;fkhf xUq;fpizf;fpd;wJ vdr; Rl;bf;fhl;Lfpwhu;. vdNt> 
tpQ;Qhdg; ghlj;ijj; jpwk;glf; fw;gjw;F khztu;fs; jkJ fzpj mwpit 
tsu;j;Jf;nfhs;tJld;> Mrpupau;fSk; khztu;fspd; mbg;gilf; fzpjj; 
Nju;r;rpapy; mjpf mf;fiw fhl;l Ntz;baJ mtrpakhfpd;wJ. 

khztu;fs; fzpjg; ghlj;jpy; nfhz;Ls;s Nju;r;rpf; FiwT my;yJ 
fzpjj;jpd; kPjhd xUtpj mr;r czu;T> mtu;fsJ tpQ;Qhdghl milT 
kl;lj;jpy; Neubahd jhf;fj;ijr; nrYj;Jfpd;wJ vd;gJ nghJthd fUj;jhFk;. 
,g;gpd;dzpapy;> ePu;nfhOk;G fy;tp tyaj;jpd; jkpo;nkhopg; ghlrhiyfspy; 
fy;tp fw;Fk; rpNu\;l ,ilepiy tFg;G khztu;fspd; jw;Nghija 
tpQ;Qhdghl milT kl;lk; vt;thW cs;sJ vd;gijAk;> mtu;fspd; 
tpQ;Qhdghlg; Gs;spfisj; jPu;khdpg;gjpy; mtu;fsJ fzpj;jy; Nju;r;rp 
vj;jifa nry;thf;ifr; nrYj;Jfpd;wJ vd;gijAk; fz;lwptNj ,t;tha;tpd; 
Nehf;fkhFk;. 
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,yq;ifg; ghlrhiyf; fiyj;jpl;lj;jpy; juk; 10 kw;Wk; 11 tFg;G 
tpQ;Qhdg; ghlg;gug;ghdJ fzprkhd msT fzpj;jy; rhu;e;j tpdhf;fisAk; 
vz;zf;fUf;fisAk; nfhz;Ls;sJ. ,jid ml;ltiz 1 fhl;LfpwJ. 

ml;ltiz 1  

juk; 10>11 tpQ;Qhd ghlj;jpd; fzpj;jy;; Nju;r;rpfSf;F xJf;fg;gl;l 
ghlNtisfs; 

ghlk; 

juk; 10 juk; 11 

ghlNtis 
fzpj;jy; 

Njh;r;rpfspw;fhd   
ghlNtis 

ghlNtis 
fzpj;jy; 

Njh;r;rpfspw;fhd   
ghlNtis 

,urhadtpay; 52 12 30 05 

ngsjpftpay;; 58 55 72 57 

capupay; 55 - 58 - 

nkhj;jk; 165 67 160 62 

rjtPjk;  40.60  38.75 

  (%yk;: Njrpa fy;tp epWtfk;> 2023) 

tpQ;Qhdg; ghlj;jpd; %d;W gpujhd gpupTfspYk; fzpjj;jpd; nry;thf;F 
ntt;NtW msTfspy; gutpAs;sik fz;lwpag;gl;lJ. Fwpg;ghf> ngsjpftpay;; 
ghlg;gug;gpy; fzpjj;jpd; Mjpf;fk; kpf cau;thff; fhzg;gLfpd;wJ. 
,t;tha;tpd; Gs;sptpguj; juTfis gFg;gha;T nra;ifapy;> “xU khztdpd; 
fzpjj; Nju;r;rpapy; Vw;gLk; FiwghlhdJ> mtdJ tpQ;Qhdg; ghlj;jpd; 
xl;Lnkhj;j milT kl;lj;jpy; 40% tiu jhf;fj;ij Vw;gLj;jf;$ba 
tha;g;Gs;sJ" vd;gJ cWjpg;gLj;jg;gLfpd;wJ. ,jd; %yk;> ngsjpftpay;; 
kw;Wk; ,urhadtpay; ghlg;gFjpfspy; cs;s rpf;fyhd fzpj;jy; tpdhf;fisj; 
jPu;g;gjw;Fj; Njitahd mbg;gil fzpjj; jpwd;fs; khztu;fsplk; NghjpasT 
,y;yhikNa mtu;fspd; Fiwe;j milT kl;lj;jpw;Fg; gpujhd fhuzpahf 
mikfpd;wJ. 
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ml;ltiz 2                                                                  

f.ngh.j rhjhuz tpQ;Qhdghl guPl;ir tpdhj;jhspy; fzpj;jy; Nju;r;rpfspw;fhd 
Gs;sp xJf;fPL  

                          (%yk;: ,yq;if guPl;ir jpizf;fsk;> 2017 - 2024) 

ml;ltiz 3 

f.ngh.j (rh/j) tpQ;Qhdg; ghlg; ngWNgWfs;: Njrpa kw;Wk; ePu;nfhOk;G fy;tp 
tya rjtPjq;fspd; xg;gPL 

Mz;L 
Njrpa mbg;gilapy; 
ngWNgW (rjtPjk;) 

ePu;nfhOk;G fy;tp tya 
ngWNgW (rjtPjk;) 

2024 76.25 48.24 

2023 80.68 58.62 

2022 72.19 61.23 

2021 80.91 59.93 

2020 66.79 43.28 

2019 77.64 59.78 

 (%yk;: ePu;nfhOk;G fy;tp tya kjpg;gPl;L mwpf;if> 2024) 

ePu;nfhOk;G fy;tp tyaj;jpd; jkpo;nkhop%yg; ghlrhiyfspd; 
tpQ;Qhdghl milT kl;lq;fs; Fwpj;j tyaf; fy;tp mYtyfj;jpd; 
Gs;sptpguq;fs; kw;Wk; jpl;lkply; mwpf;iffis Ma;T nra;ifapy; 2017 Mk; 
Mz;L njhlf;fk; 2024 Mk; Mz;L tiuapyhd fhyg;gFjpapy; khztu;fspd; 
tpQ;Qhdghl milT kl;lkhdJ 5% ,dhy; tPo;r;rpaile;Js;sjhfr; 
Rl;bf;fhl;lg;gl;Ls;sJ. ,yq;ifapd; Njrpaf; fiyj;jpl;lj;jpd;gb> fy;tpg; 
nghJj;juhju rhjhuzjug; guPl;irapy; tpQ;Qhdghlk; xU fl;lhag; ghlkhf 
,Ue;jNghjpYk;> khztu;fspd; ngWNgWfs; Njrpa kl;lj;jpy; vjpu;ghu;f;fg;gLk; 
jpUg;jpfukhd epiyia vl;ltpy;iy vd;gijNa ,g;Gs;sptpguq;fs; 

Mz;L 
gFjpfSf;fhd Gs;sp xJf;fPL 

nkhj;jg; Gs;sp 
gFjp I gFjp IIA gFjp IIB 

2024 10 08 20 38 

2023 08 05 18 33 

2022 09 06 14 29 

2021 07 03 15 25 

2020 08 06 15 31 

2019 09 08 13 29 

2018 07 03 13 29 
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cWjpg;gLj;Jfpd;wd. ,j;jifa njhlu;r;rpahd gpd;dilTf;fhd fhuzq;fisf; 
fz;lwpe;J> khztu;fspd; milT kl;lj;ij Nkk;gLj;Jtjw;fhd jPu;Tfis 
Kd;itf;f Ntz;baJ mtrpakhFk;. ,jdhy; tpQ;Qhdghl miltpy; 
fzpj;jy; Njh;r;rpahdJ vt;thwhd jhf;fj;ij Vw;gLj;Jfpd;wJ vd;gij 
mwptjw;fhf ,t;tha;thdJ Nkw;nfhs;sg;gLfpwJ.           

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

Ma;tpd; Nehf;fk; 

rpNu\;l ,ilepiy tFg;G khztu;fspd; tpQ;Qhdghl miltpy; 
khztu;fspd; fzpj;jy;; Nju;r;rpapd; nry;thf;fpid ,dq;fhZjy;. 

Ma;tpd; Fwpf;Nfhs;fs;   

1.  rpNu\;l ,ilepiytFg;G khztu;fspd; tpQ;Qhdghl miltpd;           
epiyia ,dq;fhzy;.  

2.  rpNu\;l ,ilepiytFg;G khztu;fspd; tpQ;Qhdghl                     
fzpj;jy;; Nju;r;rpepiyiaf; fz;lwpjy;;.  

3. rpNu\;l ,ilepiy tFg;G khztu;fspd; tpQ;Qhdghl miltpy;         
mtu;fspd; fzpj;jy;rhu; Nju;r;rpepiy ve;jstpw;F jhf;fk; 
nrYj;Jfpd;wJ vd;gij Muha;jy;.  

4. rpNu\;l ,ilepiy tFg;G khztu;fspd; tpQ;Qhdghl milit 
Nkk;gLj;Jtjw;fhd  ghpe;Jiufis Kd;itj;jy;. 

,yf;fpa kPsha;T 

STEM fy;tpahdJ Jiwapil fw;wy; mZFKiwia (Interdisciplinary 

learning) typAWj;JtJld;> khztu;fspd; fzpjj; jpwdhdJ tpQ;Qhdk; rhu;e;j 
njhopy;Jiwfspy; mtu;fs; ngWk; ntw;wpAld; Neubahfj; njhlu;Ggl;Ls;sJ 
(Breiner et al., 2012). Fwpg;ghf nghwpapay;> kUj;Jtk; kw;Wk; Rw;Wr;R+oy; 
tpQ;Qhdk; Nghd;w Jiwfspy; Gjpa fz;Lgpbg;Gfis Nkw;nfhs;tjw;Fk; 
Ma;Tfis Kd;ndLg;gjw;Fk; tYthd fzpj mbj;jsk; ,d;wpaikahjJ vd 
Singer et al. (2016) Rl;bf;fhl;Lfpd;wdu;. 

fzpjj; jpwDf;Fk; tpQ;Qhdghl milTf;Fk; ,ilNa 
neUf;fkhdnjhU Neu;f;fzpaj; njhlu;G fhzg;gLtjidg; gy;NtW Ma;Tfs; 
cWjpg;gLj;Jfpd;wd. fzpjj;jpy; rpwe;J tpsq;Fk; khztu;fs; tpQ;Qhdg; 
ghlq;fspYk; cau; Nju;r;rpia ntspg;gLj;Jfpd;wdu;. tpQ;Qhdf; 
fiyj;jpl;lj;jpy; cs;s fzpjk; rhu;e;j kjpg;gPl;L Kiwfs;> khztu;fspilNa 
tpQ;Qhdj; NjlYf;Fj; Njitahd tpku;rdr; rpe;jidj; jpwd;fis (Critical 

thinking skills) tsu;f;f cjTfpd;wd. khztu;fs; jkJ ,yf;Ffis 
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mile;Jnfhs;tjw;F> mtu;fs; RahjPdkhfg; gupNrhjidfis 
Nkw;nfhs;tjw;fhd Ma;T$l trjpfSk;> Jiwrhu; ty;Yeu;fspd; 
topfhl;ly;fSk; nfhz;l #oy; cUthf;fg;gl Ntz;baJ mtrpakhFk ; (Tai et 

al., 2006). 

ngsjpftpay;; ghl miltpw;Fk; khztu;fspd; fzpjj; jpwDf;Fk; 
,ilapy; kpf tYthd njhlu;G fhzg;gLtjidg; gy Ma;Tfs; 
ep&gpj;Js;sd. Fwpg;ghf> kpd;fhe;jtpay; Nghd;w gFjpfspy; khztu;fspd; 
nray;jpwdhdJ mtu;fspd; fzpjj;jpwd; kw;Wk; fw;gpj;jy; cj;jpfSld; 
Neubj; njhlu;igf; nfhz;Ls;sJ. $ba fzpjj;jpwidf; nfhz;l khztu;fs;> 
Fiwe;j fzpjj;jpwd; nfhz;l khztu;fis tpl mjpfstpyhd ruhrup milT 
Kd;Ndw;wj;ijf; nfhz;Ls;sdh ; (Okey et al., 2017). mbg;gil ml;rufzpjj;jpy; 
Nghjpa Nju;r;rpaw;w khztu;fs;> ngsjpftpay;; gpur;rpidfisj; jPu;f;fj; 
Njitahd fzpjg; gpuNahfq;fisr; ifahs;tjpy; gpd;dilitr; 
re;jpf;fpd;wdu;. ,tu;fs; jkf;Fj; njupe;j fzpj mwpit xU Fwpg;gpl;l 
tpQ;Qhdg; gpur;rpidf;F vt;thW gad;gLj;JtJ vd;gjpy; ,lu;gLfpd;wdu; 
(Obafemi & Ogumude> 2014). 

ngsjpftpay;; ghlj;jpy; cs;s fzpj;jy; jpwd;fs;> xl;Lnkhj;j 
tpQ;Qhdghl milit Nkk;gLj;Jtjpy; Neuhd jhf;fj;ij Vw;gLj;Jfpd;wd. 
fzpj mwptpy; Vw;gLk; FiwghlhdJ> ngsjpftpay;; uPjpahd 
vz;zf;fUf;fisg; Gupe;Jnfhs;tjpy; rthy;fisj; Njhw;Wtpg;gJ khj;jpukd;wp> 
fzpg;gPLfisr; nra;jy;> rkd;ghLfisj; jPu;j;jy; kw;Wk; rpf;fyhd 
gpur;rpidfSf;Fj; jPu;Tfhzy; Nghd;wtw;wpYk; khztu;fspd; Nkhrkhd 
nray;jpwDf;F toptFf;fpd;wJ. khztu;fspd; ngsjpftpay;; ghl miltpw;Fk;> 
mtu;fsJ xt;nthU fzpjr; rpe;jidj;jpwDf;Fk; ,ilNa Fwpg;gplj;jf;f 
Gs;sptpgu uPjpahd njhlu;G fhzg;gLtjid Ma;Tfs; cWjpg;gLj;Jfpd;wd. 
vdNt> Mrpupau;fs; fzpjj;jpw;Fk; ngsjpftpay;f;Fk; ,ilapyhd xU ghykhf 
'fzpjr; rpe;jidia” (Mathematical Thinking) milahsq;fz;L nraw;gl 
Ntz;Lk;. mj;Jld;> fy;tp epWtdq;fs; tUq;fhy Mrpupau;fSf;Fg; gapw;rp 
mspf;Fk;NghNj ,f;fzpjr; rpe;jidapd; Kf;fpaj;Jtj;ij typAWj;j Ntz;Lk;. 
,jd; %yNk vjpu;fhy Mrpupau;fshy; khztu;fspilNa fzpjr; rpe;jidia 
tpidj;jpwDld; Cf;fg;gLj;j KbAk ; (Chong, 2014). 

,NjNghd;wnjhU fUj;ij Olatoye (2007) Kd;itf;ifapy;> fzpj 
mwpthdJ nkhop kw;Wk; r%ftpay; ghlq;fis tplTk; capupay;> 
,urhadtpay; kw;Wk; ngsjpftpay;; Nghd;w tpQ;Qhdg; ghlq;fis kpf 
Mokhf xUq;fpizf;fpd;wJ vdf; Fwpg;gpLfpwhu;. ,jd; fhuzkhf> tpQ;Qhdg; 
ghlq;fisf; fw;gjpy; fzpj mwpT jPu;khdfukhd nry;thf;ifr; 
nrYj;Jfpd;wJ. vdNt> tpQ;Qhdg; ghlj;ijj; jpwk;glf; fw;gjw;F khztu;fs; 
jkJ mbg;gilf; fzpj mwpit tsu;j;Jf;nfhs;s Ntz;baJ 
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mtrpakhtJld;> Mrpupau;fSk; khztu;fspd; mbg;gil fzpjj;Nju;r;rpapy; 
tpNrl rpuj;ij vLf;f Ntz;baJ fl;lhakhFk;. 

Ma;T Kiwapay; 

,t;tha;thdJ mstwp mZFKiwia mbg;gilahff; nfhz;lJ. 
Fwpg;gpl;l fhyg;gFjpf;Fs; juTfisr; Nrfupf;Fk; Nehf;Fld; FWf;Fntl;L 
tpguz msitepiy Ma;T tbtikg;igg; gpd;gw;wp Kd;ndLf;fg;gl;lJ. 
tpQ;Qhdghl miltpy; khztu;fspd; fzpj;jy; Nju;r;rpapd; nry;thf;fpid 
MuhAk; nghUl;L Nkw;nfhs;sg;gl;lJ. 

Ma;Tf; Fbj;njhifAk; khjpup vLg;Gk; 

ePh;nfhOk;G fy;tp tyaj;jpYs;s Ie;J jkpo;nkhop%y ghlrhiyfspy; 
fy;tp gapYk; ,ilepiy tFg;G khztu;fs;> mjpgu;fs;> Mrpupau;fs; Ma;Tf; 
Fbj;njhifahf nfhs;sg;gl;L Ma;tpd; Nehf;fj;jpw;Nfw;g> tpfpjhrhug; 
gilnfhz;l vOkhw;W khjpupnaLg;G Kiw %yk; njupT nra;ag;gl;lJ. 
khjpupapd; msitj; jPu;khdpg;gjw;F Krejcie and Morgan (1970) ,d; khjpup vLg;G 

ml;ltiz (Sampling Table) gad;gLj;jg;gl;lJ.  

ml;ltiz 4 ,d; gb ,t;tha;tpd; khjpupapy; Ie;J mjpgu;fs;> 13 
Mrpupau;fs; kw;Wk; 162 ,ilepiyg;gpupT khztu;fsplkpUe;J juTfs; 
Nrfupf;fg;gl;L SPSS nkd;nghUspd; %yk; tpguzg; Gs;sptpgutpay; 
El;gq;fshd ruhrup> rjtPjk;> kw;Wk; epaktpyfy; Nghd;w Kiwfs; 
gad;gLj;jg;gl;ld. ,it ml;ltizfs; %yk; fhl;rpg;gLj;jg;gl;Ls;sd. Ma;T 
Nkw;nfhs;sg;gLk; Fbj;njhifapd; ,ay;Gfs; njhlu;ghd mDkhdq;fis 
mstpLk; nghUl;L Kruskal-Wallis H, ghypd NtWghl;il mwpa Mann-Whitney 

U, kw;Wk; mtw;wpd;  jhf;fk; njhlu;ghf mwpa Multiple Linear Regression test  

Nghd;wd gad;gLj;jg;gl;L KbTfs; cWjpg;gLj;jg;gl;ld 
Fwpf;Nfhs;fSf;fikthf gFg;gha;T nra;ag;gl;lJ. 

ml;ltiz 4 

Ma;Tf; Fbj;njhifAk; Ma;T khjpupAk;; 

ghlrhiy 
mjpgh; tpQ;Qhd Mrphpah; khzth; 

Fbj;njhif khjphp Fbj;njhif khjphp Fbj;njhif khjphp 
A 01 01 04 04 95 55 
B 01 01 04 04 82 49 
C 01 01 03 03 73 42 
D 01 01 01 01 25 14 
E 01 01 01 01 02 02 
nkhj;jk; 05 05 13 13 277 162 
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juT kw;Wk; juTg; gFg;gha;T 

,ilepiy tFg;G khzth;fspd; tpQ;Qhdghl miltpd; jw;Nghija epiy          

rpNu~;l ,ilepiy tFg;G khztu;fspd; tpQ;Qhdghl miltpd; 
jw;Nghija epiy gFg;gha;Tf;Fl;gLj;jg;gl;L> tpQ;Qhdg; ghlj;ijf; fw;f 
khztu;fs; gad;gLj;Jk; fy;tp tsq;fs;> tpQ;Qhdf;fw;wypd; kPjhd 
khztu;fspd; Mu;tk;> Ma;tfr; nraw;ghLfspy; gq;Nfw;gjpy; khztu;fspd; 
Mu;tepiy> khztu;fspd; tpQ;Qhd ghlk; kPjhd kdg;ghq;F epiy> tpQ;Qhdf; 
fw;wypy; khztu;fs; vjpu;nfhs;Sk; rthy;fs; Mfpa jiyg;Gfspd; fPo; 
Muhag;gl;lJ.  

ml;ltiz 5 

khztu;fspd; tpQ;Qhdghlg; Gs;spfspd; tptuGs;sptpguq;fs; 

N M Median SD Mode Min Max 

162 53.22 51 18.66 64 05 96 

(%yk;: khztu; tpdhf;nfhj;J) 

khztu;fspd; tpQ;Qhdg; ghl Gs;sp;fspd; tptuz Gs;sptpguq;fis 
Ma;T nra;jjpy;> 162 khztu;fspd; Gs;sp;fs; KOikahf fpilj;Js;sd.  

Gs;spfspd; ,ilahdJ 53.22 MfTk;; epaktpyfy; 18.66 MfTk; fhzg;gl;lJ. 
,jd; fUj;jpid Nehf;Fk; NghJ> tpQ;Qhdg; ghl Gs;spahdJ 71.89 w;Fk; 34.56 
w;Fk; ,ilapy; gutpAs;sJ. 

 

 
NkYk;> tpQ;Qhdghl Gs;spapd; rhh;ghf xOq;fikf;fg;gl;l Gs;sp tPr;rpd; 

eLg;gs;sp 51 MfTk;> mjpfkhd khzth;fs; tpQ;Qhdg; ghlj;jpy; 64 Gs;spia 

vLj;jpUg;gJ njspthf tpsf;Ffpd;wJ. 

rpNu\;l ,ilepiy tFg;G khztu;fspd; tpQ;Qhdghl fzpj;jy;; Nju;r;rp            
epiyiaf; fz;lwpjy;. 

tpQ;Qhdf; fw;wy; nray;Kiwapy; fzpjk; xU fUtpahf kl;Lky;yhky;> 
rpe;jid kw;Wk; gFj;jwpit Nkk;gLj;Jk; xU jskhfTk; nray;gLfpwJ. 
fzpjj; Nju;r;rp tha;e;j khztu;fs; ju;f;frpe;jid> gpur;rpid jPu;f;Fk; jpwd;> 
gFg;gha;T kdg;ghd;ik Mfpatw;wpy; Nkk;ghL milfpwhu;fs;. ,jdhy; mtu;fs; 
tpQ;Qhdf; fUj;Jf;fis Mokhfg; Gupe;Jnfhs;sTk;> eilKiwapy; mtw;iwg; 
gad;gLj;Jk; jpwidAk; ngWfpd;wdu; (Awang & Hashim, 2021). 

    34.56           ,il       71.89                    

(53.22 - 18.66)          53.22   (53.22 + 18.66)           
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,jdhy; tpQ;Qhd ghl fzpj;jy; Njh;r;rpapd; jw;Nghija epiy Fwpj;J 
mwpaNtz;bAs;sJ ,jidg; gpd;tUk; ml;ltiz 6 tpsf;Ffpd;wJ. 

ml;ltiz 6 

khztu;fspd; tpQ;Qhdghl miltpy; fzpjj; Nju;r;rpapd; tptuz 
Gs;sptpguq;fs; 

N M Median SD Mode Min Max 

162 42.98 41 15.55 54 10 92 
 

ml;ltiz 6 ,y; khztu;fspd; tpQ;Qhdg; ghl miltpy;  fzpjj; 
Njh;r;rp Gs;spfspd; tptuz Gs;sptpguq;fis Ma;T nra;jjpy;> 162 
khztu;fspd; Gs;sp;fs; KOikahf fpilj;Js;sd. Gs;spfspd; ,ilahdJ 
42.98 MFk;> Gs;spfspd;; epaktpyfy; 15.55 MFk;. ,jd; fUj;jpid 
Nehf;Fk;NghJ>  Gs;spahdJ 58.53 w;Fk; 37.43 w;Fk; ,ilapy; gutpAs;sJ. 

 

 

NkYk;> tpQ;Qhdg; ghl miltpy;  fzpjj; Njh;r;rp Gs;spapd; rhh;ghf 
xOq;fikf;fg;gl;l Gs;sp tPr;rpd; eLg;gs;sp 41 MfTk;> mjpfkhd khzth;fs; 

mjpy; 54 Gs;spia vLj;jpUg;gJ njspthf Gyg;gLfpd;wJ. khzth;fspd; 

,ilahdJ 42.98 Mf cs;sJ. ,J rpj;jpg;Gs;spf;F (Pass Mark) mUfpy; 
my;yJ mjw;Ff; fPNo ,Uf;ff;$ba xU jpUg;jpaw;w epiyiaf; Fwpf;fpwJ. 
ngUk;ghyhd khztu;fs; rthy;fis vjpu;nfhs;fpd;wdu;. xU rpwpa FO 
kpfr;rpwg;ghfr; nray;gl;lhYk;> fzprkhd vz;zpf;ifapyhd khztu;fs; kpff; 
Fiwe;j milT kl;lj;jpy; cs;sdu;.  

ngsjpftpay;; fzf;Ffisj; jPu;f;f khztu;fs; rkd;ghLfisg; gad;gLj;Jk; 
jpwd;  

ngsjpftpay;;; fzf;Ffisj; jPu;f;f Njitahd rkd;ghLfs; kw;Wk; 
#j;jpuq;fis rupahfj; Nju;e;njLj;J> mtw;iw #o;epiyf;Nfw;g gad;gLj;jp> 
mit njhlu;ghd juTfis gpujpaPL nra;J> rupahd Kbitj; Jy;ypakhff; 
fzf;fpLk; khztu;fspd; jpwidNa ,t;tpdh Fwpg;gpLfpd;wJ. mjhtJ> 
“nfhLf;fg;gl;l fzf;Ffisj; jPu;f;f nghUj;jkhd ngsjpftpay;;; rkd;ghLfis 
rupahfj; Nju;e;njLj;J gad;gLj;Jk; khztu;fspd; jpwd;” MFk;. ,q;F 
Njitf;Nfw;g rupahd ngsjpftpay;;; rkd;ghl;ilj; Nju;e;njLf;Fk; jpwd;> 
rkd;ghl;bd; $Wfs; kw;Wk; khwpfisg; Gupe;Jnfhs;Sjy;> rkd;ghl;by; 
juTfis rupahf gpujpaPL nra;tJ> rkd;ghl;il gbg;gbahf khw;wp mikj;J 
vspikg;gLj;jp tpilia Jy;ypakhff; fzf;fpLjy; Nghd;w jpwd;fis 

        27.43     ,il          58.53                    

(42.98-15.55)     42.98    (42.98+ 15.55) 
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Muha;tNj ,t;tpdhtpd; Nehf;fkhFk;.  “nghUj;jkhd rkd;ghLfisg; 
gad;gLj;jp ehd; ngsjpftpay;;; gpur;ridfis jPu;f;f KbAk;” vd;w $w;Wf;F 
khztu;fs; mspj;j gjpy;fs; gFg;gha;Tf;Fl;gLj;jg;gl;ld. 

khztu;fspy; 11.1%> 29.6% nghUj;jkhd rkd;ghLfisg; gad;gLj;jp 
ehd; ngsjpftpay;;; gpur;ridfis jPu;f;f KbAk; vd gjpy;fs; toq;fpAs;sdu;. 
mjhtJ 40.7% khztu;fs; nghUj;jkhd rkd;ghLfisg; gad;gLj;jp 
ngsjpftpay;; fzf;Ffis jPu;f;Fk; jpwd; cs;sJ vd;W fUJfpwhu;fs;. khwhf 
xNunahU khztd; kl;Lk; $wKbahJ vd;Wk;> 58.6% khzth;fs; 
rpukg;gLtjhfTk; fUJfpwhu;fs;. ,jd; mbg;gilapy;> khztu;fspd; 
rkd;ghLfis gad;gLj;jp fzf;Ffis jPu;f;ff; $ba jpwid khzth;fs; 
XusT nfhz;Ls;shh;fs; vd $wyhk;. ,jid cU 1 fhl;Lfpd;wJ. 

cU 1 
nghUj;jkhd rkd;ghLfis gpuNahfpj;J  ngsjpftpay;; fzf;Ffisj; jPu;j;jy;. 

 

ngsjpftpay;; kw;Wk; ,urhadf; fzf;Ffisj; jPu;f;f juTfisg; gpujpapLk; 
jpwd; 

ngsjpftpay;;> ,urhadtpay; fzf;Ffspy; gad;gLj;jg;gLk; juTfis 
(values, constants units) rupahd tpjj;jpy; rkd;ghLfs; kw;Wk; R+j;jpuq;fspy; 
gpujpapl;L mtw;iwr; rupahfg; gad;gLj;jp Jy;ypakhd tpilia cUthf;Fk; 
khztu;fspd; jpwid Mtha;tNj ,t;tpdhtpd; Nehf;fkhFk;. ,jd; nghUs;> 
khztu;fs; jutpd; nghUs;> myF> ,lk; Mfpatw;iw czu;e;J nfhz;L 
mtw;iw rkd;ghl;by; rupahf ,izj;J rupahd Kbit ngWk; jpwd; MFk;. 
ngsjpftpay;; kw;Wk; ,urhadf; fzf;Ffisj; jPu;f;f juTfis gpujpapLk; 
jpwd; vd;w tpdhtpw;F khztu;fs; mspj;j gjpy;fis ml;ltiz 7 
fhl;Lfpd;wJ. 
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ml;ltiz 7 

juTfisg; gpujpapLtjd; %yk; ngsjpftpay;;> ,urhadtpay; fzf;Ffisj; 
jPu;j;jy; 

 ml;ltiz 7> tYthf Vw;fpNwd;> Vw;Wf; nfhs;fpNwd;  (7.4+35.8= 

43.2%) khztu;fs;> Gs;sptpguq;fis gad;gLj;jp gpur;ridfis jPu;f;f KbAk; 
vd;W Vw;fpd;wdu;.   58 (35.8%) khzth;fs; $wKbahJ mjhtJ mth;fsJ 
fUj;jpy; cWjp ,y;iy. NkYk;> epuhfhpf;fpNwd;>  tYthf epuhfupf;fpNwd; 
vd;gij 34 (21%) khzth;fs; vjpuhd ghu;it nfhz;ltu;fshf 
fhzg;gLfpd;wdh;. ,q;F ngUk;ghyhd khztu;fs; juTfisg; gpujpapLtjd; 
%yk; ngsjpftpay;; kw;Wk; ,urhadtpay; gpur;ridfis jPu;f;Fk; jpwd; 
eLj;ju epiyapy; cs;sJ.  

rkd;ghLfisf; ifahSk; jpwd;> njupahj khwpfspd; kjpg;igf; fz;lwpAk; 
jpwd; 

fzpj rkd;ghLfis rupahfg; Gupe;J nfhz;L> mtw;wpy; cs;s 
$Wfspd; njhlu;ig milahsq;fz;L> Njitahd khw;wq;fisAk; gbg;gbahd 
KiwiaAk; gad;gLj;jp> njupahj khwpfspd; kjpg;Gfisj; Jy;ypakhf 
fz;lwpAk; khztu;fspd; jpwid Muha;tNj ,t;tpdhtpd; Nehf;fkhFk;. ,jd; 
%yk;> khztu;fs; rkd;ghl;il khw;wp mikj;jy;> gpupj;jy;> khw;wPL nra;jy;> 
vspikg;gLj;jy; Mfpa nrad;Kiwfs; %yk; rupahd jPu;it miltij 
,j;jpwd; gpujpgypf;fpwJ. “rkd;ghLfisf; ifahStjw;Fk;> njupahj khwpfspd; 
kjpg;igf; fz;Lgpbg;gjw;Fk; KbAk;” vd;w tpdhtpw;F khztu;fs; mspj;j 
gjpy;fis mtjhdpf;Fk;NghJ> 26.5% khztu;fs; “tYthf Vw;fpNwd;” vdTk;> 
14.8% “Vw;fpNwd;” vdTk; gjpyspj;Js;sdu;. ,jdhy; nkhj;jj;jpy; 41.3% 

khztu;fs; ,f;$w;iw Vw;Wf;nfhs;fpwhu;fs;. ,jd; %yk;> Rkhu; miuthrpf;Fk; 
Fiwthd khztu;fs; jhk; rkd;ghLfisf; ifahStjw;Fk;> njupahj 
khwpfspd; kjpg;igf; fz;Lgpbg;gjw;Fk; KbAk; vd;w jd;dk;gpf;if 
nfhz;Ls;sdu;. 20.4% khztu;fs; “$w KbahJ” vd njuptpj;Js;sdu;. ,J 
mtu;fs; jq;fspd; jpwid cWjpahf kjpg;gpl Kbahj epiyia fhl;LfpwJ. 
mNjrkak;> 37.7% khztu;fs; “epuhfupf;fpNwd;" vd;Wk;> 0.6% khztu;fs; 
“tYthf epuhfupf;fpNwd;” vd;Wk; $wpAs;sdu;. ,jd; %yk; Rkhu; 38.3% 

khztu;fs; me;jj; jpwdpy; jd;dk;gpf;if Fiwthf cs;sdu; vd;gij 

Jyq;fy;fs;; vz;zpf;if rjtPjk; jpus; rjtPjk; 

tYthf Vw;fpNwd; 12 7.4% 7.4% 

Vw;Wf; nfhs;fpNwd; 58 35.8% 43.2% 

$wKbahJ 58 35.8% 79% 

epuhfhpf;fpNwd; 31 19.1% 98.1% 

tYthf epuhfhpf;fpNwd; 3 1.9% 100% 
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ntspg;gLj;JfpwJ. khztu;fspy; Rkhu ; 41% Ngu; khztu;fs; jhk; 
rkd;ghLfisf; ifahStjw;Fk;> njhpahj khwpfspd; kjpg;igf;      
fz;Lgpbg;gjw;Fk; $ba jpwdpy; jd;dk;gpf;if nfhz;Ls;sdu;. Mdhy; 
ngUk;ghyhd khztu;fs; (59%) mjw;fhd jd;dk;gpf;if ,y;yhky;> rpukk; 
mDgtpf;fpd;wdu;. 

cU: 2  

rkd;ghLfis ifahSk; jpwd; kw;Wk; njupahj khwpfspd; kjpg;ig fz;lwpAk; 
jpwd; 

 

juTfis myF khw;wk; nra;tjpd; %yk; ngsjpftpay;;;> ,urhadtpay;              
fzf;Ffisj; jPu;f;Fk; jpwd;  

 ngsjpftpay;;> ,urhadtpay; fzf;Ffspy; gad;gLj;jg;gLk; juTfis 
rupahd myFfshf khw;wp> mtw;iw Kiwahfg; gad;gLj;jp> fzf;Ffisj; 
Jy;ypakhfj; jPu;f;Fk; jpwid Muha;tNj ,t;tpdhtpd; Nehf;fkhFk;. ,jd; 
nghUs;> khztu;fs; juTfspy; cs;s msTfisg; Gupe;J nfhz;L> Njitahd 
myF khw;wq;fisr; nra;J> #j;jpuq;fis rupahfg; gad;gLj;jp ,Wjp 
tpilia cWjpahf ngWk;jpwd; MFk;. “juTfis myF khw;wk; nra;tjpd; 
%yk; ngsjpftpay;;;> ,urhadtpay; fzf;Ffisj; jPu;f;f KbAk;.” vd;w 
tpdhtpw;F khztu;fspd; fUj;Jf;fis  mtjhdpg;Nghkhapd;> 39.5% 

khztu;fs; “tYthf Vw;fpNwd;” vdTk;> 9.3% khztu;fs; “Vw;fpNwd;” vdTk; 
gjpyspj;Js;sdu;. ,jdhy; nkhj;jj;jpy; 48.8% khztu;fs;; jq;fshy; juTfis 
rupahd myFfshf khw;wp gpur;ridfisj; jPu;f;Fk; jpwd; cz;L vd 
ek;Gtij ntspg;gLj;JfpwJ. 43.8% khztu;fs; “$wKbahJ” vd 
gjpyspj;Js;sdu;; mtu;fs; ,jpy; cWjp my;yJ vjpu;g;G vJTk; fhl;ltpy;iy. 
,J mtu;fspd; jd;dk;gpf;ifapd;ikia ntspg;gLj;JfpwJ. mNjNghy;> 6.8% 
khztu;fs; “epuhfupf;fpNwd;” vd;Wk;> 0.6% khztu;fs; “tYthf epuhfupf;fpNwd;” 
vd;Wk; gjpyspj;Js;sdu;. ,J rpy khztu;fSf;F ,j;jpwdpy; rpukk; 
,Ug;gijf; Fwpg;gpLfpwJ (cU 3). 
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cU 3 

myF khw;wk; nra;tjd; %yk; ngsjpftpay;; kw;Wk; ,urhadtpay; 
fzf;Ffisj; jPu;f;Fk; jpwd; 

 

,urhadtpay; fzf;Ffspy; mbg;gil myFfisg; gad;gLj;jp tpilaspf;Fk; 

jpwd;  

cU 4  

,urhadtpaypy; mbg;gil myFfisg; gad;gLj;jp tpilaspj;jy;  

         

  ,urhadtpay; fzf;Ffspy; mbg;gil myFfis (mole, gram, liter,  

concentration units, temperature units Nghd;wit) rupahf khw;wp> Njitahd 
Kiwfspy; gad;gLj;jp> rupahd tpiliaj; jUk; khztu;fspd; jpwd; vd;gNj 
,e;j tpdhtpd; tpsf;fkhFk;. “,urhadtpay; fzf;FfSf;F 
tpilaspf;Fk;NghJ mbg;gilayfpy; tpilaspf;f KbAk;” vd;w tpdhtpw;fhd 
khztu;fspd; gjpy;fis gpd;tUk; cU 4 tpsf;FfpwJ. 
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cU 4 ,d;gb tYthf Vw;fpNwd; vd njuptpj;jtu;fs; 29 (17.9%) Ngu;. 
,J> rpyu; kl;LNk jq;fSf;F ,j; jpwik ,Ug;gjhf fUJfpwhu;fs; vd;gij 
fhl;LfpwJ. Vw;Wf;nfhs;fpNwd; vd njuptpj;jtu;fs; 19 (11.7%) Ngu;. ,J xU 
Fiwe;jsT khztu;fs; jq;fsplk; ,j;jpwik ,Ug;gjhf ek;Gtij Fwpf;fpwJ. 
$wKbahJ; vd;w gjpy; mspj;jtu;fs; 72 (44.4%) Ngu;. ,J> ngUk;ghyhd 
khztu;fs; jhq;fs; cWjpahf jq;fsplk; ,j;jpwik cs;sJ vd;W 
ek;gtpy;iy vd;Wk;> epuhfhpf;fpNwd; vd;w gjpy; mspj;jtu;fs; 40 (24.69%) Ngu;. 
,J> xU Fwpg;gplj;jf;f msT khztu;fs; jhq;fs; ,urhadtpay; 
fzf;FfSf;F tpilaspf;Fk;NghJ mbg;gilayfpy; tpilaspf;f KbahJ 
vd;w epiyg;ghl;il ntspg;gLj;Jfpd;wJ. ,e;jj;juTfspd; mbg;gilapy; 
ghu;f;Fk;NghJ> khztu;fspy; ngUk;ghyhNdhu; eLepiy my;yJ vjpu;kiwahd 
epiyg;ghl;il ntspg;gLj;jpAs;sdu;. ,jdhy;> ngUk;ghyhd khztu;fs;; 
,urhadtpay; fzf;FfSf;F tpilaspf;Fk;NghJ mbg;gilayFfspy; 
tpilaspf;Fk; jpwd; Fiwthf cs;sJ vd;W tpsq;FfpwJ. fy;tp 
eilKiwfspy;> ,urhadg; ghlj;jpy; fzpjk; kw;Wk; myF khw;wk; rhu;e;j 
gapw;rpfis mjpfupg;gJ mtrpak; vd;W ,e;jg; Gs;sptpguq;fs; 
Rl;bf;fhl;Lfpd;wd.    

,urhadtpay; #j;jpuq;fisf; ifahSk; NghJ fzpj mwpT  kpf mtrpak; 

cU 5 

,urhadtpay; #j;jpuq;fisf; ifahSk; NghJ fzpj mwpT cjTjy; 

 

,urhadtpay; #j;jpuq;fisf; ifahSk; NghJ fzpj mwpT cjTjy; 
vd;gJ> khztu;fs; ,urhadf; fzf;Ffs;> rkr;rPu; mikj;jy;> %y; fzf;Ffs;> 
tpfpjhrhu fzf;Ffs; Nghd;wtw;iw rupahfj; jPu;f;fj; Njitahd fzpjj; 
jpwd;fspd; gad;jd;ikiag; gw;wpa khztu;fspd; fUj;J kw;Wk; mDgtj;ij 
Fwpf;Fk; “,urhadtpay; #j;jpuq;fisf; ifahSk; NghJ fzpj mwpT 
cjTjy;” vd;w $w;wpw;fhd khztu;fspd; gjpy;fis Nehf;Fk;NghJ> khztu;fs; 

0 10 20 30 40 50 60 70

tYthf Vw;fpNwd;

Vw;Wf; nfhs;fpNwd;
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,urhadtpay; #j;jpuq;fisf; ifahSk; NghJ fzpj mwpT cjTkh 
,y;iyah vd;gJ njhlh;ghd khzth;;fspd; kdg;ghq;if cU 5 tpsf;FfpwJ. 

cU 5 ,d;gb> “,urhadr; #j;jpuq;fisg; Gupe;Jnfhs;sTk; 
gad;gLj;jTk; fzpjk; vdf;F cjTfpwJ” vd;w $w;wpw;fhd khztu;fspd; 
gjpy;fis tpsf;Ffpd;wJ. ,jd; %yk;> ,urhadf; fy;tpapy; fzpjj; jpwdpd; 
gq;fspg;G Fwpj;J khztu;fspd; kdg;ghq;if mwpa Kbfpd;wJ. tYthf 
Vw;fpNwd; vd njuptpj;jtu;fs; 61 (37.65%) Ngu;. ,J> gy khztu;fs; fzpjk; 
,urhadr; #j;jpuq;fisg; Gupe;Jnfhs;s Kf;fpa gq;F tfpf;fpwJ vd;W 
cWjpahf ek;Gfpwhu;fs; vd;gij fhl;LfpwJ. Vw;Wf; nfhs;fpNwd; 
njuptpj;jtu;fs; 64 (39.5%) Ngu;. ,jdhy;> ngUk;ghyhd khztu;fs; fzpjk; 
,urhadg; ghlq;fspy; cjtpahf ,Ug;gij Vw;Wf;nfhs;fpwhu;fs; vd;gJ 
njspthfpwJ. $wKbahJ vdg; gjpyspj;jtu;fs; 26 (16.0%) Ngu;. ,J> rpy 
khztu;fs; ,f;$w;wpy; cWjpahd epiyg;ghL vLf;fhjtu;fshf ,Ug;gij 
fhl;Lfpd;wJ. epuhfhpf;fpNwd; vd;w gjpy; mspj;jtu;fs; Ie;J Ngu; (3.08%). ,J> 
kpfr; rpy khztu;fs; fzpjk; ,urhadr; R+j;jpuq;fspy; cjttpy;iy vd;W 
fUJtij fhl;LfpwJ. tYthf epuhfhpf;fpNwd vd;w gjpy; mspj;jtu;fs; MW 
Ngu (3.7%). ,J> kpfTk; Fiwe;j msT khztu;fs; ,f;$w;iw KOikahf 
kWf;fpd;wdu; vd;gij tpsf;FfpwJ. 

ghlrhiy tifia mbg;gilahff; nfhz;l fzpjj; Njh;r;rpepiy 

ghlrhiy tifia mbg;gilahff; nfhz;l fzpjj; Nju;r;rp epiy 
vd;gJ> 1AB, 1C , Type 2 Nghd;w ghlrhiy tifia mbg;gilahff; nfhz;l 
fzpjj; Nju;r;rp epiy Fwpj;J Ma;T nra;tjhFk;. fy;tpapy; epyTk; 
rkj;Jtkpd;ik> fw;gpj;jy; juk;> tsq;fspd; gfpu;T kw;Wk; khztu;fspd; fw;wy; 
tha;g;Gfs; Mfpatw;iw Gupe;Jnfhs;s cjTk;. gy;NtW tifg;ghlrhiyfspy; 
gapYk; khztu;fspd; fzpjj; jpwd;fspy; fhzg;gLk; NtWghLfis kjpg;gPL 
nra;tjDhlhf> fy;tp Nkk;ghl;bw;F Njitahd eltbf;iffis jpl;lkpl 
KbAk;. .,jdhy;> ,t;tha;T ghlrhiyfspd; tif kw;Wk; khztu;fspd; 
fzpjj; Nju;r;rp epiyf;F ,ilapyhd njhlu;igf; fz;lwpe;J> fy;tp juj;ij 
Nkk;gLj;jYf;fhd gupe;Jiufis toq;Ftij Nehf;fkhff; nfhz;Ls;sJ. 
ghlrhiy tif khztu;fspd; fzpjj; jpwd; epiyiag; ghjpf;ff;$ba xU 
fhuzpahf ,Uf;fyhk; vd;gij Muha;tjw;fhf mDkhdg; Gs;sptpgutpay; 
El;gkhfpa ONE WAY ANOVA Test %yk; fhl;lyhk;;.  

H0: ghlrhiy tiffSf;fpilapy; khztu;fspd; fzpjj; Nju;r;rp 
rkdy;y.  

H1: ghlrhiy tiffSf;fpilapy; khztu;fspd; fzpjj; Nju;r;rp rkd;. 
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ml;ltiz 8 

ghlrhiy tifia mbg;gilahff; nfhz;l fzpjj; Nju;r;rp epiy - ONE WAY  

ANOVA Nrhjid 

%yk; RahjPdg;gb SS   MS F 

Between 02 12.41 0.23 1.60 

With in Group 159 15.40 0.14  

Total 162 27.81 0.37  
 

,q;F fzpf;fg;gl;l F ngWkhdkhdJ (Fcal = 1.60) ml;ltizg; 
ngWkhdj;jpYk; (Ftable = 1.42) cau;thf miktfpd;wJ (Fcal > F table). vdNt>  ,q;F 

ghlrhiy tiffSf;fpilapy; khztu;fspd; fzpjj; Nju;r;rp rkdy;y vd;w 
#dpaf; fUJNfhs; epuhfhpf;fg;gl;L khw;Wf;fUJNfhshd ghlrhiy 
tiffSf;fpilapy; khztu;fspd; fzpjj; Nju;r;rp rkd; vd;gJ 
Vw;Wf;nfhs;sg;gLfpwJ (ml;ltiz 8). 

 khztu;fspd; tpQ;Qhdg; ghl miltpy; fzpj;jy; Njh;r;rpapy; ghypd NtWghL                                   
Independent Sample t-Nrhjid 

khztu;fspd; tpQ;Qhd ghl miltpy; fzpj;jy; Njh;r;rpapy; ghypdk; 
jhf;fk; nrYj;Jfpd;wjh vd;gij mDkhdg; Gs;stpguj;jpy; t- Nrhjid 
Nkw;nfhs;tjd; %yk; fhl;lyhk;. ml;ltiz 9 MdJ ,jw;fhd t- Nrhjid 
KbTfis toq;FfpwJ> Mz; kw;Wk; ngz; khzth;fspilNa cs;s ruhrup 
NtWghL Gs;spapay; uPjpahf Kf;fpakhdjh vd;gij njupe;Jnfhs;tjw;fhf 
gad;gLj;jg;gLfpwJ. ,jw;fhd fUJNfhs;fis Nehf;Fk; NghJ> 

H0: khzth;fspd; tpQ;Qhd ghl miltpy; fzpj;jy; Njh;;r;rpapy; Mz; 
kw;Wk;  ngz;khzth;fSf;fpilapy; tpj;jpahrkpy;iy.  

H1: khzth;fspd; tpQ;Qhd ghl miltpy; fzpj;jy; Njh;;r;rpapy; Mz; 
kw;Wk;  ngz;khzth;fSf;fpilapy;  tpj;jpahrKz;L. 

ml;ltiz 9 

ghypdj;jpd; mbg;gilapy; khztu;fspd; tpQ;Qhdg; ghl miltpy; fzpj;jy;          
Njh;;r;rpapy; cs;s NtWghL 

 

 

 Levene’s  Nrhjid  T Nrhjid 

gupNrhjid F Sig. t df Sig.    
(2-tailed) 

Mean 

Difference 
95% nghUz;ik kl;lk; 

Lower, Upper) 

ngWNgWfs; 2.31 0.13 -1.02 160 0.308 - 0.08 (- 0.22 > 0.07) 
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,q;F p > .05  Mf miktjhy; #dpaf; fUJNfhs; 
Vw;Wf;nfhs;sg;gLfpd;wJ. vdNt ghypdj;jpd; mbg;gilapy; khztu;fspd; 
tpQ;Qhdg; ghl miltpy; fzpj;jy; Njh;;r;rpapy; nghUz;ikahd NtWghL 
fhzg;gltpy;iy. 

khztu;fspd; tpQ;Qhdg; ghl miltpy; fzpj;jy; jpwdpd; jhf;fk; : mDkhdg;    
Gs;sptpgu mbg;gilapyhd gFg;gha;T                 

tpQ;Qhdghl miltpy; khzth;fspd; fzpj;jy; jpwd; Mfpatw;wpd; 
njhlu;ig Ma;T nra;tij Nehf;fkhff; nfhz;lJ. ngsjpftpay;; kw;Wk; 
,urhadtpay; Nghd;w tpQ;Qhdg; ghlg;gpupTfspy; fzf;fPLfs;> #j;jpuq;fs;> 
rkd;ghLfs;> tiuglq;fs; kw;Wk; juT gFg;gha;T Nghd;w $Wfs; Kf;fpa 
,lk; ngWfpd;wd. ,f;$Wfisg; Gupe;Jnfhs;tjw;Fk; rupahfg; 
gad;gLj;Jtjw;Fk; fzpjj;jpwd; kpf mtrpakhd mbg;gilj; jpwdhff; 
fUjg;gLfpwJ. mjdhy; fzpj;jy;; jpwd; khztu;fspd; tpQ;Qhdghl miltpy; 
ve;jsT nry;thf;F nrYj;JfpwJ vd;gij cWjpg;gLj;Jk; Nehf;fpy; mDkhdg; 
Gs;sptpgutpay; El;gq;fshd Nehpay; gpw;nryT> Pearson ,izGf; Fzfk; 
Mfpait gad;gLj;jg;gl;ld. 

Ma;tpy; ePh;nfhOk;G tya jkpo;nkhop rpNu\;l ,ilepiy 
khztu;fsplkpUe;J Nrfupf;fg;gl;l juTfs; vz;tiutpay; kw;Wk ; inferential 

analysis Kiwfspd; %yk; gFg;gha;T nra;ag;gl;ld. Ma;tpd; KbTfs;> 
tpQ;Qhd milTf;Fk; fzpj;jy; Njh;r;rpf;Fk; ,ilNa Gs;sptpgu uPjpahf 
Fwpg;gplj;jf;f njhlu;G ,Ug;gij Rl;bf;fhl;Lfpd;wd.  

khztu;fspd; tpQ;Qhdg;ghl miltpy; fzpj;jy; Njh;r;rpapd; jhf;fk;: ,izGr; 
Nrhjid 

 rpNu\;l ,ilepiy tFg;G khztu;fspd; tpQ;Qhd ghl miltpy; 
mtu;fsJ fzpj;jy;rhu; Nju;r;rpepiyapd; nry;thf;fhdJ mDkhdg; 
Gs;sptpgutpay; El;gkhfpa ,izGr; Nrhjidia gad;gLj;jpg; gFg;gha;T 
nra;ag;gl;lJ. ,jw;fhd fUJNfhs; gpd;tUkhW tiuaWf;fg;gl;lJ.  

 H0: rpNu\;l ,ilepiy khztu;fspd; tpQ;Qhd ghl miltpw;Fk;; mtu;fsJ         
 fzpj;jy; Njh;r;rpf;Fk; ,ilNa nghUz;ikahd njhlh;G ,y;iy.                         

H1: rpNu\;l ,ilepiy khztu;fspd; tpQ;Qhd ghl miltpw;Fk;;mtu;fsJ 
 fzpj;jy;; Njh;r;rpf;Fk; ,ilNa nghUz;ikahd njhlh;G cs;sJ.   

ml;ltiz 10 

fUJNfhs; Nrhjidf;fhd KbTfs; 

fUJNfhs; β R
2
 F p fUJNfhs; Vw;Wf; nfhs;sg;gLfpd;wjh? 

ngWNgWfs; 0.52 0.76 506.43 .001 H1 Vw;Wf;nfhs;sg;gLfpwJ 
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fzpj;jy;; jpwd; kw;Wk; tpQ;Qhdghl milT ,ilapyhd njhlu;ig 
Ma;T nra;tjw;fhf Pearson njhlu;G gFg;gha;T Nkw;nfhs;sg;gl;lJ 
(ml;ltiz 10). gpau;rd; njhlu;G ,uz;L njhlu;r;rpahd khwpfSf;F 
,ilapyhd Simple Linear Regression  typikiaAk; jpiriaAk; 
mstpLfpwJ. ,t;tifapy;> gFg;gha;T KbTfs;> ,U khwpfSf;Fk; ,ilapy; 
$ba> Neuhd njhlu;G ,Ug;gijf; fhl;bd (r (160) = .87,  p < .001). ,J fzpjj; 

Njh;r;rp mjpfupf;Fk; NghJ> tpQ;Qhdghl milTk; mjpfupf;Fk; vd;gijj; 
njuptpf;fpwJ. r = .87 vd;gJ kpf tYthd Neu; njhlu;ig Fwpf;fpwJ; mjhtJ 
fzpjj; Njh;r;rp tpQ;Qhd miltpid  jPu;khdpf;Fk; xU Kf;fpakhd 
fhuzpahf nray;gLfpd;wJ.  

khztu;fspd; tpQ;Qhdg; ghl miltpy; fzpj;jy; Njh;r;rpapd; jhf;fk;: Nehpay; 
gpw;nryT  

 H0: fzpj;jy; Njh;r;rp tpQ;Qhd milit  ghjpf;ftpy;iy 

 H1: fzpj;jy; Njh;r;rp tpQ;Qhd milit  ghjpf;fpwJ 

ml;ltiz 11 

fUJNfhs; Nrhjidf;fhd KbTfs;  

  
 ,e;j Ma;tpy; fzpj;jy; Njh;r;rp khztu;fspd; tpQ;Qhd ghl milit 
ghjpf;fpd;wjh vd;gij mwpa vspa Neupay; gpw;nryT gFg;gha;T 
Nkw;nfhs;sg;gl;lJ. gpw;nryT khjpup Gs;sptpgu uPjpahf Fwpg;gplj;jf;fJ 
vd;gijf; fhl;Lk; tifapy;> F(1, 160) = 506.43, p < .001 fhzg;gl;lJ. ,jdhy; 
#dpaf; fUJNfhs; kWf;fg;gl;L khw;Wf; fUJNfhs; Vw;wf;nfhs;sg;gLfpwJ. 
,jd; %yk; fzpj;jy; Njh;r;rp tpQ;Qhdg; ghl milT kPJ Fwpg;gplj;jf;f 
jhf;fj;ij Vw;gLj;Jk; Kf;fpa khwpahf ,Ug;gJ KbTfs; %yk; 
cWjpg;gLj;jg;gl;lJ (ml;ltiz 11). 

  xU khztd;; ngWk; fzpj;jy;; Nju;r;rpg; Gs;spapy; ,Ue;J mk; 
khztdpdJ tpQ;Qhd ghlg; Gs;spia mDkhdpg;gjw;fhd rkd;ghL 
gpd;tUkhW tiuaWf;fg;gLfpd;wJ.  

Y = - 0.52 + 0.93X 

,q;F X, Y vd;gd KiwNa fzpj;jy; Nju;r;rpg;Gs;sp> tpQ;Qhd ghlg;Gs;sp 
MFk;.  vdNt Nkw;Fwpj;j rkd;ghlhdJ gpd;tUkhW khw;wpaikf;fg;gLfpd;wJ. 

   tpQ;Qhd ghlg; Gs;sp = -0.52 + (0.93) fzpj;jy;; Nju;r;rpg;Gs;sp 

khwp Bo Std. Error Beta t p 

(Constant) -0.52 2.49 - -0.21 0.835 

Maths Marks 0.93 0.04 0.87 22.50 0.000 
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 NkNy tiuaWf;fg;gl;l rkd;ghl;bw;F mika xU khztdpd; fzpj;jy; 
Nju;r;rpg; Gs;spahdJ xuyfhy; mjpfhpf;Fk;NghJ tpQ;Qhd ghlg; Gs;spahdJ 
0.93 myfpdhy; mjpfupf;Fk; vd;gJ Gyg;gLfpd;wJ. ,jdhy; fzpjj;jpwd; 
tpQ;Qhd ghl milit Neubahf (positive impact) ghjpf;fpwJ vd;gJk; 
njspthfpwJ. 

Ma;T KbTfs;  

rpNu\;l ,ilepiy tFg;G khzth;fspd; tpQ;Qhd ghl miltpd; epiy                 

rpNu\;;l ,ilepiy tFg;G khztu;fspd; tpQ;Qhdghl miltpd; 
jw;Nghija epiyahdJ XusT jpUg;jpfukhd epiyapy; fhzg;gLfpd;wJ. 
rpNu\;l ,ilepiy tFg;G khztu;fspd; tpQ;Qhdg; ghl miltpd; 
,ilahdJ 53.22 MfTk;> ,ilak; 51 MfTk; fhzg;gLfpwJ. ,Ug;gpDk;> mjp 
$ba Gs;sp 96 MfTk;> mjp Fiwe;j Gs;sp 05 MfTk; fhzg;gLtJld;> epak 
tpyfy; 18.66 Mf cs;sJ. ,J khztu;fSf;fpilapy; milT kl;lj;jpy; 
ghupa ,ilntsp  ,Ug;gijAk;> tFg;giwapy; kpfj; jpwikahd khztu;fSk;> 
kpfj; jpwikaw;w  khztu;fSk; ,Ug;gij fhl;Lfpd;wJ. 

khztu;fsplk; ngwg;gl;l tpdhf;nfhj;Jj; juTfspd; mbg;gilapy;> 
khztu;fs; tpQ;Qhdg; ghlj;ij kpfTk; gpbj;j ghlkhff; fUJfpd;wdu; (,il 
1.89) kw;Wk; Gjpa jfty;fisj; Njbg; gbg;gjpy; Mu;tk; nfhz;Ls;sdu; (,il 
2.00). MapDk;> tpQ;Qhdf; fUj;Jf;fisg; (Concepts) Gupe;J nfhs;tjpy; 
khztu;fs; rpukg;gLfpd;wdu; (,il 1.23) vd;gJk;> tpQ;Qhdj;ij xU fbdkhd 
ghlkhfNt mtu;fs; fUJfpwhu;fs; (,il 0.5) vd;gJk; fz;lwpag;gl;lJ. ,jd; 
%yk;> khztu;fSf;Fg; ghlj;jpd; kPJ Mu;tk; ,Ue;jNghjpYk;> ghl 
cs;slf;fj;jpd; fbdj;jd;ik my;yJ fw;gpj;jy; Kiwapd; rpf;fy; fhuzkhf 
mtu;fshy; KOikahd njspitg; ngw Kbatpy;iy vd;gJ njspthfpd;wJ. 

rpNu\;l ,ilepiy tFg;G khzth;fspd; tpQ;Qhdghl fzpj;jy; Nju;r;rp                
epiy  

rpNu\;l ,ilepiy tFg;G khztu;fspd; fzpj;jy;rhu; Nju;r;rpapd; 
jw;Nghija epiyahdJ Fiwe;j kl;lj;jpy; fhzg;gLfpd;wJ. Ma;tpd; 
KbTfspd;gb> khztu;fspd; tpQ;Qhdf; fzpj;jy; Nju;r;rpapd; ,ilahdJ 
42.98 MfTk;> mjp$ba Gs;spahf 92 ngwg;gl;lhYk;> kpff; Fiwe;j Gs;sp 10 
Mfg; gjpthfpAs;sJ. ,J tFg;giwapy; khztu;fSf;fpilapy; fzpjj;jpwdpy; 
ghupa Vw;wj;jho;T fhzg;gLtij cWjpg;gLj;Jfpd;wJ. Gs;spfspd; guk;giy 
Nehf;Fk;NghJ> ,ilak; 41 MfTk;> Mfhuk; 54 MfTk; fhzg;gLfpwJ. ,q;F 
,ilia (42.98) tpl ,ilak; (41) Fiwthf cs;sik ftdpf;fj;jf;fJ. 
,jd; nghUs; ahnjdpy;> 50% f ;Fk; mjpfkhd khztu;fs; ,ilia tplf; 
Fiwthd Gs;spfisNa ngw;Ws;sdu; vd;gjhFk;. mjhtJ> rpy khztu;fs; 
kpf mjpf Gs;spfisg; ngw;wpUe;jhYk;> ngUk;ghd;ikahd khztu;fs; 
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tpQ;Qhdf; fzpjg; gpurpdq;fisj; jPu;g;gjpy; gpd;jq;fpAs;sdu; vd;gJ 
Kbthfpd;wJ. 

epak tpyfy; 15.55 Mf cs;sJ. ,J khztu;fs; ,ilapypUe;J 
tpyfpr; nry;Yk; msitf; fhl;Lfpd;wJ. fzpj;jy; tpdhf;fspy; khztu;fspd; 
milthdJ rPuhf ,y;iy vd;gijAk;> tFg;giwapy; gy;NtW jpwik 
kl;lq;fisf; nfhz;l khztu;fs; fhzg;gLfpd;wdh; vd;gijAk; ,J 
fhl;LfpwJ. 

tpQ;Qhdghl miltpy; fzpj;jy; Njh;r;rpapy; ghlrhiy 
tiffSf;fpilapyhd NtWghl;il mwpa Nkw;nfhs;sg;gl;l khww;wpwd; 
gFg;gha;tpd; F ngWkhdk; 1.60 Mff; fpilj;Js;sJ. ml;ltizg; ngWkjp 1.42 
MFk;. ,q;F tpQ;Qhdg; ghl miltpy ghlrhiy tiffSf;fpilapy; 
khztu;fspd; fzpjj; Nju;r;rp rkd; vd;w #dpaf; fUJNfhs; kWf;fg;gl;L 
khw;Wf;fUJNfhshd ghlrhiy tiffSf;fpilapy; khztu;fspd; fzpjj; 
Nju;r;rp rkdpy;iy vd;gJ Vw;Wf;nfhs;sg;gLfpwJ. 

rpNu~ ;l ,ilepiy tFg;G khzth;fspd; tpQ;Qhd ghl miltpy;                
fzpj;jy;  Nju;r;rpfspd; nry;thf;F  

khztu;fspd; fzpj;jy;; Nju;r;rp epiyahdJ mk; khztu;fspd; 
tpQ;Qhd ghl miltpy; Neuhd nghUz;kpa 76% nry;thf;fpidr; 
nrYj;Jfpd;wJ    (F(1,160) = 506.43, p < .001, β = 0.52, R

2
 = .76). ,e;j Ma;tpy; 

R
2
 = .76 vd;gjhy; Fwpg;gpLtJ tpQ;Qhd ghlg; Gs;spfspy; Vw;gLk; khWghl;bd; 

76% MdJ fzpjj; Nju;r;rpahy; tpsf;fg;gLfpwJ. ,jd; %yk;> fzpj mwpT 
tpQ;Qhdgl ghl miltpy; jhf;fj;ij Vw;gLj;jfpd;wJ vd;gij ,t;tha;T 
cWjpg;gLj;JfpwJ. mj;Jld;> r = .87 vd;gJ kpf tYthd Neu; njhlu;ig 
Fwpf;fpwJ mjhtJ fzpjj; Njh;r;rp tpQ;Qhd miltpid  jPu;khdpf;Fk; xU 
Kf;fpakhd fhuzpahf fhzg;;gLfpd;wJ. xU khztd;; ngWk; fzpj;jy;; 
Nju;r;rpg; Gs;spapy; ,Ue;J mk; khztdpdJ tpQ;Qhd ghlg; Gs;spia 
mDkhdpg;gjw;fhd rkd;ghL gpd;tUkhW tiuaWf;fg;gLfpd;wJ.  

tpQ;Qhdghlg; Gs;sp = - 0.52 + (0.93) fzpj;jy;; Nju;r;rpg;Gs;sp 

 ,r;rkd;ghl;bw;F mika xU khztdpd; fzpj;jy; rhu; Nju;r;rp 
Gs;spapd; xU myF Gs;sp mjpfupg;gpw;F tpQ;Qhd ghl Gs;spahdJ 0.93 
myfpdhy; mjpfupf;Fk; vd;gJ Gyg;gLfpd;wJ. ,jdhy; fzpjj;jpwd; tpQ;Qhd 
ghl milit Neubahf  ghjpf;fpwJ vd;gJ njspthfpd;wJ. 
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tpjg;Giufs;   

khzth;fspd; tpQ;Qhdghl milit  Nkk;gLj;Jtjw;fhd tpjg;Giufs; 

khztu;fs; tpQ;Qhdf; fUj;Jf;fisg; Gupe;J nfhs;tjpy; 
rpukg;gLtjhff;      (M = 51.22) $wpAs;sjhy;> fw;gpj;jy; Kiwia 
vspikg;gLj;jy; Ntz;Lk;. Mrpupau;fs; ntWk; tpupTiu Kiwiaj; jtpu;j;J> 
nray;Kiw uPjpahd fw;gpj;jiy (Activity-Based Learning) mjpfupf;f Ntz;Lk;. 
fbdkhd Nfhl;ghLfis tpsf;Ftjw;F fhnzhspfs; kw;Wk; cUkhjpupfisg; 
gad;gLj;j Ntz;Lk;. Fiwe;jgl;r Gs;sp 05 MfTk;> SD = 18.66 MfTk; 
,Ug;gjhy;> fw;wypy; ,lu;gLk; khztu;fisj; jdpahf ,dq;fz;L> mtu;fSf;F 
tpNrl gupfhuf; fw;gpj;jy; tFg;Gfis ghlrhiy epu;thfk; Vw;ghL nra;a 
Ntz;Lk;. 

khztu;fs; tpQ;Qhd epfo;Tfspy; gq;Nfw;f tpUk;Gtjhfj; (M = 2.15) 
njuptpj;Js;sjhy;> ghlrhiy kl;lj;jpy; tpQ;Qhdf; fz;fhl;rpfs;> 
fsg;gazq;fs; kw;Wk; tpdhb tpdhg; Nghl;bfis mjpfupg;gjd; %yk; khztu; 
<Lghl;il mjpfupj;J ghlj;jpd; kPjhd fbdj;jd;ikia Fiwf;fyhk;. mt;thNw 
tho;tpaYld; ,ize;j ghlk; vd;w jd;dk;gpf;ifia Vw;gLj;Jk; tifapy; 
md;whl tho;tpaYld; ,ize;j cjhuzq;fSld; ghlj;ij mZFk; 
Kiwia Mrpupau;fs; gpd;gw;wpdhy;> xU fbdkhd ghlk; vd;w kdg;ghd;ikia 
(Perception) khztu;fsplkpUe;J Nghf;f KbAk;.  

khzth;fspd; fzpj;jy; Nju;r;rpia  Nkk;gLj;Jtjw;fhd tpjg;Giufs; 

khztu;fs; tpQ;Qhdg; ghlj;jpy; tUk; fzpjg; gpurpdq;fisr; nra;tjpy; 
rpukg;gLtjhy; (,ilak; 44 Mf cs;sikahy;)> tpQ;Qhd ghlj;ijf; 
fw;gpf;Fk; Kd; mjw;Fj; Njitahd mbg;gil fzpj myFfis (RUf;fy;> 
myFfis khw;wy;> rkd;ghLfisg; gpujpaply;) Nghd;w fzpj;jy; jpwd;fis 
tYg;gLj;j Mrpupau;fs; eltbf;if vLf;f Ntz;Lk;. 

tpQ;Qhdf; fzpj;jy;fisr; nra;Ak;NghJ> tpilf;F kl;Lk; 
Kf;fpaj;Jtk; nfhLf;fhky;> gbKiwfSf;F Kf;fpaj;Jtk; nfhLj;J fw;gpf;f 
Ntz;Lk;. gytPdkhd khztu;fs; (< 10 Gs;sp) vspa gbKiwfs; Clhfg; 
Gs;spfisg; ngw ,J cjTtjhy; kdg;ghq;F uPjpahf tpQ;Qhdk; fw;gjpy; 
ce;Jjy; Vw;gLk;. tFg;giwf; fw;wYf;F mg;ghy;> fzpjKk; tpQ;QhdKk; 
,ize;j tpdhb tpdhg; Nghl;bfs; kw;Wk; nra;Kiwg; gapw;rpfis (Practical 

calculations) mjpfupg;gjd; %yk; khztu;fspd; fzpj;jy; kPjhd Mu;tj;ijj; 
J}z;lyhk;. kpff; Fiwe;j Gs;spfisg; ngWk; khztu;fis ,dq;fz;L> 
mtu;fSf;F tpQ;Qhdj;jpy; tUk; rkd;ghLfis (Formulas) epidtpy; 
itg;gjw;fhd vspa El;gq;fisf; (Activity-based Learning) fw;gpf;f Ntz;Lk;. 
khztu;fis fzpjj;jpYk; tpQ;Qhdj;jpYk; gapw;rp rhu;e;j fw;wYf;F 
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Cf;Ftpf;f Ntz;Lk;. juTfis fzf;fpl;L gFg;gha;T nra;tJ> 
gupNrhjidfis jpl;lkpl;L nray;gLj;JtJ Nghd;w nray;ghLfspy; njhlu;e;J 
gapw;rp toq;f Ntz;Lk;. fzpj;jy;fs; kw;Wk; juTg; gFg;gha;Tg; gpupTfisf; 
fw;gpf;Fk;NghJ> mjw;Fj; Njitahd mbg;gil fzpjj; jpwd;fisj; (Ratio, 

Graph interpretation, Algebra) njspthf kPsha;T nra;tjw;Fk; gapw;rp 
nra;tjw;Fk; NghJkhd Neuj;ij xJf;f Ntz;Lk;. 

fzpj;jy; Nju;r;rpia cah;j;JtjDlhf tpQ;Qhd ghl milit  
Nkk;gLj;Jtjw;fhd  tpjg;Giufs;  

tpQ;Qhdg; ghl milT fzpjj;jpy; jq;fpapUg;gjhy;> tpQ;Qhd 
Mrpupau;fs; ngsjpftpay;; kw;Wk; ,urhadtpaygFjpfisf; fw;gpf;Fk;NghJ> 
mjw;Fj; Njitahd fzpj vz;zf;fUf;fis (Graphs, Equations, Unit 

conversion) Kjypy; njspTgLj;jpa gpd;dNu tpQ;Qhdg; ghlj;ijf; fw;gpf;f 
Ntz;Lk;. 

fzpjg; ghl Mrpupau;fSk; tpQ;Qhdg; ghl Mrpupau;fSk; ,ize;J 
nraw;gl Ntz;Lk;. tpQ;Qhdg; ghlj;jpy; ve;nje;j myFfspy; fzpjr; 
rpf;fy;fs; tUfpwNjh> me;jj; jiyg;Gfis fzpj Mrpupau;fs; Kd;$l;bNa 
my;yJ rkhe;jukhff; fw;gpf;Fk; tifapy; ghlj;jpl;lj; jpl;lkpliy 
Nkw;nfhs;s Ntz;Lk; ghlrhiy kl;lj;jpy; fzpjj;jpy; gpd;jq;fpa khztu;fs; 
ngUk;ghYk; tpQ;Qhdj;jpYk; gpd;jq;fpatu;fshfNt ,Uf;fpwhh;fs;. vdNt> 
tpQ;Qhdg; ghlj;jpw;F mtrpakhd RUf;fy; Kiwfs;> klf;if (Logarithms) 
gad;ghL kw;Wk; tiuG tiujy; Nghd;wtw;iw cs;slf;fpa xU rpwpa 
topfhl;ly; njhFg;ig tUlj; njhlf;fj;jpy; khztu;fSf;F toq;f Ntz;Lk;. 
tpQ;Qhdk; fbdk; vd;W khztu;fs; $Wtjw;Fg; gy Ntisfspy; mjpy; 
cs;s fzpjr; rkd;ghLfNs fhuzkhf mikfpd;wd. vdNt> rkd;ghLfis 
kddk; nra;ahky;> mtw;iw vt;thW gpuNahfpg;gJ (Application) vd;gJ 
njhlu;ghd gapw;rpfis mjpfk; toq;fg;gl Ntz;Lk;. mj;NjhL tpQ;Qhdf; 
fw;wiyf; fw;gpj;jy;> ghlrhiyffspy; STEM fw;wy; Kiwfs;> gpur;rpid 
jPu;f;Fk; nray;Kiwfs; kw;Wk; fzpj gad;ghLfSld; tpQ;Qhdf; fw;wiy 
xUq;fpizj;Jf; fw;gpf;f Ntz;Lk;. 
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