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vizkLrkfod% “rdZ 'kq/ni.ks fopkj dj.;kph lo;
n`<ewy gks.;klkBh f'k{k.k gk ,d ekxZ vkgs-”        ykWMZ

f'k{k.kkusp ekuokP;k vaxh pkaxys xq.k laiknhr gksÅ
'kdrkr- izkFkfed Lrjkojhy f'k{k.k gsp R;klkBh vk/kkjHkwr
f'k{k.k vkgs- ijarq l|%fLFkrh ikgrk vls y{kkr ;srs dh]
'kkys; Lrjkojp dkgh fo|kF;kZaph mPp f'k{k.kkph nkjs can
gksr vkgsr- 'kkykar ijh{ksr xf.kr fo�k;krp fo|kF;kZaph
lokZaar tkLr vuqRrh.kZrk vkgs- izkFkfed o ek/;fed Lrjkoj
'kklukus xf.kr fo�k; gk lDrhpk o vfuok;Z dsyk vkgs-
rlsp vkiY;k nSuafnu thoukpk izR;sd ?kVd gk xf.krkus
O;kiwu Vkdyk vkgs- izkFkfed Lrjkojhy xf.kr fo�k;kps eq[;
mfÌ�V gs fo|kF;kZae/;s vpwdrsus o osxkus vkdMseksM dj.;kph
{kerk fuekZ.k dj.ks gs vkgs- ijarq xf.krkrhy ,[kknk ikB;eqÌk
fo|kF;kZauk voxr ulsy rj R;kaP;koj vk/kkfjr uohu ikBeqÌk
fo|kF;kZauk te.kkj ukgh- xf.krkrhy dks.kR;kgh 'kk[kspk vH;kl
dj.;kiwohZ fo|kF;kZapk vadxf.krkpk vH;kl iDdk vlkok
ykxrks- vadxf.kr gk loZ xf.krkpk ik;k vkgs- ijarw fo|kF;kZapk
gkp ik;k izkFkfed Lrjkoj dPpk jkfgY;kus R;kauk iq<s ek/
;fed Lrjkoj xf.kr fo"k; gk dBh.k okVw ykxrks- ;klkBh
;ksX; osGhp fo|kF;kZauk vadxf.krh; dkS'kY;kr ;s.kk&;k
vMp.khaps funku d#u R;kaps dPps nqos 'kks/kwu R;koj ;ksX;
mik; dj.ks xjtsps vkgs- mipkjkRed v/;kiukOnkjs fo|kF;kZaph
xf.kr fo�k;kcÌyph ukoM o fHkrh nwj d#u R;kaph xf.kr
fo�k;kr izxrh dj.ks xjtsps vkgs- dkj.k “xf.krkph mUurh
o fodkl ns'kkP;k laiUurs'kh laca/khr vkgs�” usiksfy;u
cksukikVZ
v la�kks/ku vH;klkph xjt% 1- izkFkfed o ek/;fed

'kkys; vH;kldzekr xf.kr fo�k; gk lDrhpk o vfuok;Z
fo�k; vkgs o ;kp fo"k;kr vusd fo|kFkhZ ekxklysys fnlwu
;srkr- gk ekxklysi.kk nwj dj.;klkBh izLrqr la'kks/ku fo�k;kph
xjt vkgs- 2- xf.krkP;k brj 'kk[kkaiSdh vadxf.krkpkp
nSuafnu thoukr tkLr mi;ksx gksrks o vadxf.kr gkp xf.krkpk
ik;k vkgs- ijarq gkp ik;k fo|kF;kZaapk dPpk jkfgY;kus R;kauk
vusd vMp.kh fuekZ.k gksrkr- R;k vMp.kh nwj dj.;klkBh
la'kks/ku fo�k;kph xjt vkgs- 3- ;ksX; osGhp vadxf.krkrhy

ewyHkwr lacks/k] ladYiuk u letY;keqGs fo|kF;kZauk xf.kr
fo�k;kps vkdyu uhV gksr ukgh- ifj.kkeh fo|kF;kZaP;k eukr
xf.kr fo�k;kcÌy vdkj.k fHkrh o ukoM fuekZ.k gksrs rh nwj
dj.;klkBh la'kks/ku fo�k;kph xjt vkgs- 4- ;ksX; osGhp
fo|kF;kZaps vadxf.krh; dkS'kY;karhy dPps nwos 'kks/kwu R;koj
;ksX; vlk mipkjkRed v/;kiukpk dk;Zdze jkco.ks xjtsps
vkgs- ;kph tk.kho f'k{kdkae/;s d#u ns.;klkBh izLrqr la'kks/ku
fo�k;kph xjt vkgs- 5- ifj.kkeh fo|kF;kZaph xf.kr fo�k;krhy
xksMh ok<wu R;kaph izxrh gks.;klkBh izLrqr la'kks/ku fo�k;kph
xjt vkgs-
v la'kks/ku vH;klkps egRRo % 1- izLrqr la'kks/kukeqGs

fo|kF;kZaph vadxf.krh; dkS'kY;kar izxrh gksowu xf.kr fo�k;kph
ukoM o fHkrh ukgh'kh gks.;klkBh enr gksbZy- 2- lnjhy
la'kks/kukyk Qk;nk gk fuf'prp f'k{kdkauk gks.kkj vkgs- f'k{kdkauk
vadxf.krh; dkS'kY;kr fo|kF;kZauk ;s.kk&;k leL;kaps funku
d#u ;ksX; rks mipkjkRed v/;kiukpk dk;Zdze jkcfo.;kl
ekxZn'kZu feGsy- 3- brj 'kkGsrhy f'k{kdkauk o eq[;k/;kidkauk
vkiY;k 'kkGsr vlk mipkjkRed v/;kiukpk dk;Zdze
jkcfo.;kl ekxZn'kZu feGsy- 4- vH;kldze fodlu lferhyk
xf.kr fo�k;kP;k vH;kldzekph iqujZpuk dj.;kl izLrqr
la'kks/ku egRRokps Bjys- 5- ifj.kkeh 'kkGkauk o f'k{k.k foHkkxkauk
'kkykar ifj{ksrhy fo|kF;kZaps xf.kr fo�k;krhy mRrh.kZrsps
izek.k ok<fo.;kl izLrqr la'kks/ku egRRokps Bjsy-
v la'kks/kukph mfÌ"Vs% 1-b;Rrk vkBohP;k fo|kF;kZaP;k

vadxf.krh; dkS'kY;krhy laikn.kwdhpk vH;kl dj.ks- 2-
b;Rrk vkBohP;k fo|kF;kZaP;k vadxf.krh; dkS'kY;kr ;s.kk&;k
vMp.khapk 'kks/k ?ks.ks- 3- b;Rrk vkBohP;k fo|kF;kZaP;k
vadxf.krh; dkS'kY;kr ;s.kk&;k vMp.khaps funku dj.ks- 4-
b;Rrk vkBohP;k fo|kF;kZaP;k vadxf.krh; dkS'kY;kr ;s.kk&;k
vMp.kh n wj dj.;klkBh mipkjkRed v/;kiukph
ifj.kkedkjdrk vH;kl.ks-
v la'kks/kukph O;kIrh o e;kZnk% 1- izLrqr la'kks/ku

ok"khZ �kgjkiqjrsp e;kZnhr vkgs- 2- izLrqr la'kks/kukr ok"khZ
�kgjkrhy vuqnkfur ejkBh ek/;ekP;k 'kkGkapk fopkj dj.;kr
vkysyk vkgs- 3- izLrqr l'kks/ku b;Rrk vkBoh iqjrsp e;kZnhr
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vlwu ikp vuqnkfur 'kkGkapk fopkj dj.;kr vkysyk vkgs-
4- izLrqr la'kks/kuklkBh la[;kKku] la[;kojhy fdz;k] csjht]
otkckdh] xq.kkdkj] Hkkxkdkj] �ksdMsokjh] xq.kksRrj o izek.k]
uQk&rksVk] ljGO;kt] osx&varj&osG] {ks=QG ;k vadxf.krh;
dkS'kY;kapkp QDr fopkj dj.;kr vkysyk vkgs-
v la'kks/kukph dk;Zi/nrh% izLrqr la'kks/kuklkBh

la'kksf/kdsus *izk;ksfxd la'kks/ku* i/nrhph fuoM dsyh vkgs-
izLrqr la'kks/kuklkBh la'kksf/kdsus *,dyxV vfHkdYikph* fuoM
d#u la'kks/kukph izR;{k dk;Zokgh iq<hyizek.ks dsyh vkgs-

izekf.kr vadxf.krh; dkS'kY; iwoZpkp.kh

mipkjkRed v/;kiu

izekf.kr vadxf.krh; dkS'kY; mRrjpkp.kh

vla'kks/kukph ifjdYiuk %
1- la'kks/ku ifjdYiuk % & vadxf.krh; dkS'kY;kalkBh

dsysY;k mipkjkRed v/;kiukpk fo|kF;kZaP;k laikn.kwdhoj
pkaxyk ¼lkFkZ½ ifj.kke gksrks-

2- 'kwU; ifjdYiuk%& vadxf.krh; dkS'kY;kalkBh dsysY;k
mipkjkRed v/;kiukpk fo|kF;kZaP;k laikn.kwdhoj pkaxyk
¼lkFkZ½ ifj.kke gksr ukgh-
v la'kks/ku leL;s'kh fuxMhr pys%
v½ LokJ;h py%&mipkjkRed v/;kiu c½ vkJ;h

py%&fo|kF;kZaph vadxf.krh; dkS'kY;karhy laikn.kwd
vla'kks/kuklkBh uequk fuoM% izLrqr la'kks/kuklkBh

la'kksf/kdsus *laHkkO;rk uequk fuoM* i/nrhe/khy *lqxe
;kn�fPNd uequk fuoM* i/nrhOnkjs *ok"khZ* ;sFkhy *ikp*
vuqnkfur ejkBh ek/;ekP;k 'kkGkaph fuoM dsyh vlwu
vlaHkkO;rk i/nrhe/khy *lgsrwd uequk fuoM* i/nrhOnkjs
b;Rrk vkBohP;k 40 fo|kF;kZaph fuoM la'kks/kuklkBh dsyh-
vla'kks/kukph lk/kus% la'kksf/kdsus la'kks/kuklkBh *izekf.kr

pkp.kh* ;k lk/kukph fuoM dsyh vkgs- la'kksf/kdsus la'kks/
kuklkBh nkaMsdj ok-uk-¼1984½ cq/nhekiu dlksV;kaph rksaM
vksG[k Hkkx&1- iq.ks% Jh fo|k izdk'ku ;k lanHkZ xzaFkke/kwu
izekf.kr vadxf.krh; dkS'kY;s dlksV;kapk iwoZpkp.kh o
mRrjpkp.khlkBh lk/ku Eg.kwu okij dsyk-
vekfgrhps fo'ys"k.k o vFkZfuoZpu% iwoZpkp.kh o

mRrjpkp.khe/;s fo|kF;kZauk feGkysY;k dPpk izkIrkadkuk vFkZ
izkIr d#u ns.;klkBh o R;kOnkjs fu"d"kZ dk<.;klkBh la'kksf/kdsus
iq<hy lkaf[;dh; ra=kpk okij dsyk- la'kksf/kdsus ;klkBh
e/;eku] izek.kfopyu] lglaca/kxq.kd] ek/;krhy izek.k=qVh]
nksu ek/;krhy Qjdkaph izek.k=qVh] ek/;krhy Qjd ;k fofo/k
lkaf[;dh ra=kpk okij d#u rlsp t & ifj{khdspk okij
d#u �kwU; ifjdYiusps ijh{k.k dsys- rlsp cgqHkqtkys[kko#u]
ljfyr okjaokfjrk odzko#u iwoZpkp.kh o mRrjpkp.khrhy

xq.kkaph rqyuk d#u mipkjkRed v/;kiukph ifj.kkedkjdrk
riklwu vFkZfuoZpu o fu"d"kZ dk<ys vkgsr-
v la'kks/kukrhy fujh{k.ks o fu"d"kZ% iwoZpkp.khOnkjs

fo|kF;kZaP;k vadxf.krh; dkS'kY;kafo�k;h la'kksf/kdsus dsysyh
¼funku½ fujh{k.ks%

1- vadxf.krh; dk S'kY;k alkBh ?k s.;kr vkysY;k
iwoZpkp.khOnkjs la'kksf/kdsl vls fun'kZukl vkys dh] fo|kF;kZaph
vadxf.krh; dkS'kY;krhy laikn.kwd deh izek.kkr vkgs- 2-
iwoZpkp.khOnkjs la'kksf/kdsl vls fun'kZukl vkys dh fo|kF;kZauk
vadxf.krh; dkS'kY;kr vusd vMp.kh fuekZ.k gksrkr- 3-
fo|kF;kZauk vadxf.krh; dkS'kY;kr vusd vMp.kh fuekZ.k
gks.;kps eq[; dkj.k Eg.kts csjht] otkckdh] xq.kkdkj]
Hkkxkdkj ;k ewyHkwr fdz;kaoj izHkqRo ul.ks- 4- la[;kaojhy
fofo/k fdz;k djrkuk feJ mnkgj.ks fnyh vlrk csjht]
otkckdh] xq.kkdkj] Hkkxkdkj ;k fdz;k ;ksX;dzekus djrkuk
vMp.kh fuekZ.k >kkysY;k fnlwu vkY;k- 5- n'kka'k viw.kkZadkojhy
fofo/k fdz;k csjht] otkckdh] xq.kkdkj] Hkkxkdkj djrkuk
vkysY;k mRrjkyk n'kka'k fpUg ns.;kr fo|kF;kZauk vMp.kh
fuekZ.k gksrkr- 6- n'kka'k fpUgkaph csjht] otkckdh djrkuk
n'kka'k LFkGkuqlkj la[;kaph ekaM.kh fo|kF;kZauk uhV djrk ;sr
ukgh- 7- ik<s ikB ulY;keqGs fo|kF;kZauk vkdMseksM vpwd o
xrhus dj.;kr vMp.kh fuekZ.k gksrkr- 8- vadxf.krh;
dkS'kY;krhy loZ ladYiuk fo|kF;kZauk ekfgr vkgsr- ijarw
loZ ladYiukaps vkdyu iw.kZi.ks ;ksX;jhrhus >kys ulwu eqyHkwr
ladYiukaps vkdyu dkghosGsl pwdhP;k jhrhus >kkys vkgs-
9- fpUgs fopkjkr ?ksowu csjht] otkckdh] xq.kkdkj] Hkkxkdkj
djrkuk fo|kF;kZauk vMp.kh fuekZ.k gksrkr- 10- iw.kkaZd;qDr
viw.kkZadkph csjht] otkckdh djrkuk Nsn leku dj.ks gh
ladYiuk c&;kp fo|kF;kZauk Kkr ukgh- 11- cgqrka'k fo|kF;kZaps
la[;kps oxZ o ?ku ikB ulY;keqGs vkdMseksMhlkBh osG
ykxrks- 12- fofo/k ,ddkaps ijLijkr #ikarj djrkuk
fo|kF;kZauk vMp.kh fuekZ.k gksrkr- 13- uQk&rksVk] ljGO;kt]
osx&vkarj&osG ;kojhy mnkgj.ks lksMforkuk fo|kF;kZaph
lw=s ikB vkgsr- ijarw vkdMseksMhe/;s R;kauk vMp.kh fuekZ.k
gksrkr-
v mRrjpkp.khOnkjs fo|kF;kZaP;k vadxf.krh;

dkS'kY;kfo�k;h la'kksf/kdsus dsysyh fujh{k.ks%
1- b;Rrk vkBohP;k fo|kF;k Z a P;k v adxf.krh;

dkS'kY;kafo�k;h ?ks.;kr vkysY;k iwoZpkp.khrhy xq.kkr o
mRrjpkp.khrhy xq.kkr Qjd fnlwu ;srks- 2- b;Rrk vkBohP;k
fo|kF;kZaP;k iwoZpkp.khe/;s vkdMseksMhe/;s fnlwu vkysY;k
pqdk mRrjpkp.khe/;s deh izek.kkr fnlwu vkY;k-
3- mRrjpkp.khOnkjs vls fun'kZukl vkys dh b;Rrk vkBohP;k
fo|kF;kZaP;k vadxf.krh; dkS'kY;krhy laikn.kwd ok<yh vkgs-
4- mipkjkRed v/;kiukeqGsp b;Rrk vkBohP;k fo|kF;kZaph
mRrjpkp.khrhy vadxf.krh; dkS'kY;krhy laikn.kwd ok<yh
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vkgs- 1 izkIr *t* ewY; ¼10-389½ > uequk *t* ewY; ¼2-423½
(For one tailed test) 2-izkIr *t* ewY; 0-01 lkFkZdrk Lrjkoj
df 39 dfjrk lkFkZd vkgs- 3- ;ko#u iq<hy fu"d"kZ izkIr
gksrks- b;Rrk vkBohP;k fo|kF;kZaP;k vadxf.krh; dkS�kY;kaP;k
laikn.kwdhoj mipkjkRed v/;kiukpk pkaxyk ¼lkFkZ½ ifj.kke
>kyk- iwoZpkp.kh o mRrjpkp.khrhy izkIrkadkr Qjd fnlwu
vkyk- Eg.ktsp fo|kF;kZ aP;k vadxf.krh; dkS'kY;karhy
ekxklysi.kk nwj dj.;klkBh mipkjkRed v/;kiu vf/
kd ifj.kkedkjd vkgs-
vf'kQkj"kh%

1- f'k{kdkauh fo|kF;kZaP;k vadxf.krh; dkS�kY;karhy
leL;kaps ;ksX; osGhp funku djkos- 2- f'k{kdkauh fo|kF;kZaP;k
vadxf.krh; dkS'kY;kr ;s.kk&;k leL;kaekxs vl.kk&;k ckSf/
nd dkj.kkacjkscjp Hkkouhd dkj.kkapkns[khy 'kks/k ?;kok- 3-
f'k{kdkauh fo|kF;kZaP;k vadxf.krh; dkS'kY;krhy leL;k nwj
dj.;klkBh mipkjkRed v/;kiukpk dk;Zdze jkcokok- 4-
f'k{kdkauh fujfujkG;k ckSf/nd ikrGhP;k fo|kF;kZauk ,d=
v/;kiu djrkuk R;kaP;k ckSf/nd ikrGhuqlkj xV d#u
v/;kiu djkos- 5- vadxf.krkrhy vad] la[;k] lacks/k gs

vewrZ vlY;kps R;kapk izR;{kk'kh] ewrkZ'kh o oLrwa'kh tso<k
laca/k vk.krk ;sbZy rso<k vk.kkok vadxf.kr izR;{k O;ogkjk'kh
tso<s fuxMhr gksbZy rso<h eqykaph xksMh ok<sy- 6- ekius]
ifjek.ks ;klkj[;k ?kVdkaps v/;kiu izR;{k izkR;f{kdkOnkjs
djkos- 7- lgyhOnkjs izR;{k vuqHko nsowu cktkj] cWadk] nqdkus]
iksLV] vkWQhl] jsYos LVs'ku] ;kauk HksVh nsÅu uQk&rksVk]
ljGO;kt] osx] varj osG ;klkj[ks ?kVd f'kdokosr-  8-
f'k{kdkauh fofo/k xf.krh Li/kkZ ?ksowu fo|kF;kZauk izksRlkgu
|kos] 'kkckldh o ikfjrks�khds |kohr- 9- fofo/k xf.kr v/;kiu
i/nrhapk okij d#u] fofo/k 'kS{kf.kd lk/kukaOnkjs fo|kF;kZauk
v/;;u vuqHkwrh |kO;kr- 10- f'k{kdkauh (CAI) Computer

Assisted Instruction Onkjs fo|kF;kZ auk Lo;a v/;;uklkBh
izksRlkfgr djkos- 11- f'k{kdkauh v/;kiukr Multimedia okij
d#u v/;kiu vf/kd euksjatd djkos- 12- f'k{kdkauh lax.kdkpk
okij d#u eqykauk Lo;a v/;;uklkBh izksRlkghr d#u
fo|kF;kZaph xf.kr fo�k;krhy #ph ok<okoh- 13- loZ 'kkGkarhy
eq[;k/;kidkauh fo|kF;kZ aph xf.kr fo�k;krhy laikn.kwd
ok<.;klkBh efgU;krwu ,dnk 'kkGsr mipkjkRed v/;kiukpk
dk;Zdze jkcokok-

vla'kks/kukrhy fu"d"kZ%
la'kks/kukrhy fu"d"kkZaps ekfgrhi=d

v-dz- fo|kFkhZ iwoZpkp.kh mRrjpkp.kh

1- xVkrhy fo|kFkhZ la[;k N
1
 = 40 N

2
 = 40

2- e/;eku M
1
 = 5.2 M

2
 = 13.125

3- izek.kfopyu s
1
 = 2.749 s

2
  = 5.419

4- lglaca/k xq.kd r = 0.458

5- e/;ekukph izek.k=qVh s
 
M

1
 = 2.749 s

 
M

2
  = 5.419

6- e/;ekukrhy Qjdkph izek.k=qVh s
 
D = 0.762

7- e/;ekukrhy Qjd D = M
1
 - M

2
 = 7.925

8- Lok/khurk ek=k ¼0-01 Lrjkojhy½ df = N - 1 = 39

40 - 1 = 39

9- izkIr *t* ewY; = 10.389

10- uequk *t* ewY; = 2.423

11- �kwU; ifjdYiuk ¼Lohdkj@R;kx½ izkIr *t* > uequk *t* Eg.kwu R;kx

Ø*t* ewY;ko#u izkIr *t* ewY;kph uequk *t* ewY;ka'kh rqyuk d#u
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