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~rrtr ~]If6fG1 Q5T ~G1tlqci)CbG1 

2 . 2 zn R> c=<:l g 6"1 0( I Cl R1 Cb 6"1 cf; CTId-T 

2 . 3 wf ~Trt1" ~ CBT 3"t i CbC'16"1 

2 . 3. 1 a-nTc1 <B fcw "JT(!. ~Tr~ 

2 . 3. 2 fcR~T <B fcw "JT(! ~Tr~ 



2.1 Y'k1 1<1"i I 

Wtr ~ ~ filf%,<01 CB1 g'i~lqct1Cf)'i ~ ~$1If.iCf) ~.-tTA cBT 
!Jllffi <011 CB1 ~ ~ g CCl L!\0f q<; ~ I fcnm ~ ~ ~ CB1 xi 1 f% ,<01 \NT ~ cf; 

m mm 6 ~ 1R ~ cBT ~~I~d ~ M 61 
~ lfACf !Jl <011 til ~ '1('1 it) 1 C1 it ~ it) Gm "$1R em crrp:f ~ it 

~C1ctl ~ I ~ InXT !Jl'R1I~ct 3l~ ~ ~a1 <n "Cffla1 ~ ~ 

~ fi~'fLlI31T 1:R CBT<l ~ ftAT ~, ~ ~ ~ ~ ~ ~ 51 
fiit)ctll fctR:lT ~ ~ it ~$1If.iit) ~.-tTA ~ cf; ~ ~ filf%,<01 CB1 

3lqC11it)'i ~ 3lf.iqlll ~ 3lIq~<01it) ~ 6Tm ~ I 

fi~'fLl1 ~ ~ CBT<l CB1 g'i~lqC1lit)'i ~ 3lT'tTR"ff~ 1011,~it) 

«TX cf; ~ em ~gCClL!\0f ~ ~ I ~ WPN cf; ~$1If.iCf) ~ it 
~ erg ~$1I'i CB1 ~ 51 31~ fil~Ift1it) ~$11'i em ~ 51 filf%,<01 CB1 

g'ixlqC1lit)'i ~ 3lf.iqlll "ff2iT ~ "iRUT ~ I 

2.2 til rt ("[I ~"i '< I <1 (>1) (f) "i c6 "clTIl 

1. ~ ~ cf> ~ ~ ~ ~ ~ fi~'fLlI31T em qrn 
WTill ~ I 

2. ~ ~ cf> filf%,<01 cf; g'i'<lqC11Cf)'i ~ ~ cpT ~ 
fcmT;:r ctt Xif'iT cf; ~ it 34 ct <1 f6,:: >Wct" 51 fi it) \11 ~ I 

3. "fliafUT ';f ~ ~ \iTI ~.-tTA CBT<l ~ ~ ~31T InXT 

~ m ~ fct;<n \JIT ~ 5 erg :fl: fct;<n \JIT Xi it)d 1 5 I 

4. ~ cf; ~ it ~'R1lx cfi ~ 3lIq~<01Cf) ~ fcn ~ cpT <:f6 m 
if fcn ~ ~ ClctJiI'i ~ 'CP51 qx 6, ClctJiI'i ~ ~ \i11'iCf>I{1 cf> 
q~i111 fr "$1R 3lllT ~ \ill Xi it)d I '6 I 
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2.4 ~ mer <Pl<f <f>T 311<t>cl"1 

w-T -B ~ ~ ~ Cf5T4 ~ 311 Cf) c>1'"1 -B ~ m cpr ~ -m 'BPl1 
B ~ fcnm lfm ~- 

A. ~ it ~ ~ m Cf5T4 
B. ~ B ~ ~ ~ Cf5T4 

A. ~ -B ~ ~ ~ Cf5T4 

1. ~, ~~lfR ~ -m~ ~. (1965) 

-m=r, ,§<'h~lx ~ ~, ~, (1965) -;f 4~~~ ~ ~ Fc1tl1 C1<l" -B 
~m &m >r<TrT q3T \JfR cnc>lT 4Iq<lg'fdCf>1 cpr ~ fcn<:rr ~~ 4Iq<lg'fdCf>1 

cnT 3tR ~ '<fi~45x ~ ~ ~ ~ ~ I 

2. ~ftrn G~ ~~ (1966) 

~ ~~ 51 fcl:)fl -;f ~ cpeTI q3T fll ~ 1 Rn 45 ~ q3T 41 q <l g'fd Cf) -B 
~ ~ 3tcf -B ~ ~ 3l'RTffi ~ cpr Fc1 ~c» ~ 01 fcnm I ~ ~ frl tq) & LR 
~ fcp 86 xl 89 l>lffi~ld ~ fll~I'"Xld: ~ cpr ~a1UT ~ -g ~ fi~~~ol 

cpr ~a1UT ~ 'ClTR 3l'Rfffi ~ ~: ~~ -g I 

3. ~.~.~.am.it., ~ ~(Y(>f) (1970-72) 

"Cff,~,t31R,it. ~ 4Iq<lg'fd45 fcl1wT &m 4Iq<lg'fdCf>1 cpr ~~ 

~ fcnm lfm I ~ 3lWT-~ -;:ft ~ ~ ~ Rnfl4 +=mJ:-~, 
f&dm ~, ~, ~ffi5lfl, ~, fll~IRnCf) 3lcar<:Gl, fll~I'"Xl Fc1$1I'i, ~ 

TI~ ~ fcl$1I'i -$T qlq4~'«1c$ ()<m ~ 3tR \3'i4>1 ~~i4>'i ~ ~ ~ 

ffl ~ I '"f11 ~ ~ cnT Fc1 Cf) ffl d fcn<:rr lfm I 

4. 1l)5~liq<t>,( 'tft. (1990) 

~,g~liq45x &m cpan t90cff, ~, 3l'lOCTf q3T ~ (~) 4Iq<lgfflCf) 

-B ~ ~ q)f ~a1UT fcn<:rr 1fm I 4 I C{ <l ~~f1 cp it +i I 'i ell ~ ~ em ~ 
~ xl ~ ~ ~ \3~~~4 cnT urR -B x'8l45x ~ fcnm lfm I cneTI 

wcff flld~l ~ cBT ~ qlC{<:l~'fdcp q)f Fc1~c>lt:lol om \jq~lCffi m 
Cf5T4 -B 3Rcp ~ zr ~ I 'i41 <l ~~ \3 4 -<1 Cfd ~ Cf5T4 -B 3Rcp ~ q 
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Ji 1"1 Cll £I ~ cpl UTA it -XaTI IT£I1l ~ 3l~ ~ <T5 -cnm IT£I1 fcn cnaTI 

'{i 1 C1 cfj ctr q 1 q £I gffi ¢ it -=crrx 1TU ('fm clf.l -qu fi Ji 1 "1 C11 ~ lR ~ -g I 

~ cpaTI c#r qlq£lgffi¢ it ~I~illxl cnT ~ ~ ~ I cnaTI t90CTT c#r 
qlq£l~ffi¢ it fCld~C11 ~ cnT ~ ~ ~ ~ (pan '{ilC1cll ~ eM 
qlq£lgffi¢ it fCld~C11 ~ cnT ~ ~ I 

5. I ~CfR lfIl. tfi. (1991) 

'!Sli;§¢,< ~.~. "1PI:;,< (Ji!5I'<I~) m F11C1¢ ffiX ctr ~ qlq£l:;ffi¢ 

it ~ ~ cnT ~ fcpm IT£I1l {1=1IC1¢ ffiX lR ~ ~ ~ 

q 1 q <:l:;ffi ($ it ~ ~ CB1 ~ ~. ~ q 1 q <:l:;«1 ($ eM a:fl1clT ~ 

¢l"?IlOl1' cnT ~~c>lt:iOIl\Ji¢ ~ ~ ~ \3C\~~di cpl UlR it x'<£l¢,< 

\3 q -<1 Cffi ~ fcpm IT£I1 I ~ 3l~ it f.i+:;:r frI!if)~ ~ ~- q 1 q <:l:;ffi ¢ 

it ~ ~ CB1 !>lRl~IC1 ~ ~ Cf)+1 LIT<TI ~ I qlq<:l:;ffi¢ eM ~t:i<:lq'Rj 

it ~ ~ ~ ~ ~~ "4T<t TT<fr I 

6. ,~, ~. ~. (1991) 

~ -;f ~ eM ~ fctw-l qlq<:l:;«1¢ eM qlq<:lqfg it ~ 1/ JiHCll<:l 

~ cnT ~ fcpm I ~$1H cpl ~ cnT 3lTtllX ~ ~~. ~. ~. 

~ it ~ Pc)~q Ifi. ~ cf; m=d ~ em 31cf1T(l ($'< 1 "11 ~ ~Wl ~ "[f5 

~ cf; ~ \3 C\ ~ ~<:l W ~ I >r'RjCl ~ cpr<:f it gc;x:r ~ ~\J11 ~"1 CB1 

~ fcpm IT£I1l (PaTI ~ ~ 38 ~ C()T '"XOj 1 ~ ~f cf> "Wl it ~ cnx 

\3"14)1 19 \ill ~ lOll' it ~ fcpm I "[f5 \ill ~ £II (pan ~ ctr ~ ~ $11"1 
~ it qlf{f¢ \3qC'1~ ~ QIC(1iChl em mR -if x'!Sl¢x ~ TT<fr ~ I >l~ct1'j 

cf> t1¢C'1"1 ~ ~ ~1C:¢ICli¢ ~ ~ >l~"1lqc11 cnT ~ fcpm ~ I >l~ct11 

cf; Pc) ~ c>l ~ 01 c5 ~ liTtll, !>ll Ji 1 fU 1 ($ fc) 'iI (1 "1 ~ fi Ji 1 (11'i1 "1 CB1 ~ fcfxn 
IT£I1l ~ ~ cpr<:f -if <T5 -cnm ~ fcn ~ $11"1 fcrsm ~ eM ~ 
fcl ¢ Ifi -if ~ ClR'ffi ~ I 

7 .. 3i"iffi{. ~. (1992) 

~ ~ ~ m~ mRT eM ~ ~ ctr qlq£lgffi¢ -if ~ cnT 

~ fclJ<:rr I ~ ~ -m ~ \3C'\~~£I C1~C'1"1"§ Wffi &RT >l¢I~IC1 cnaTI 
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~ ~ GRT ~ em ~~c>l~OI q)X ~ f.1t¢~ ~ ~- 

\3f§¢ctl ~ ~$('Cl~O~ ~ l1T<TT "IT<:rr 8, 42 !'lffi~ld fua1Cf) ~3IT 
-;l cpeTI cIT q cfl-.1 -q ~ ~ em ~$('Ct~o~ ~ ~ I ~¢I,~dl ~ ~.£:T -q 
fuam -;l CPeTI~, flld~r'j -q ~ ~ em ~$('Cl~O~ ~ ~ 11lfOm fua:rcm 

-;l El1R;(¢ ~ qf<l-q ~~11~1~ em ~$('Ct~of ~ ~ ~ 21 !'lffi~1d fua1cPT-;l 

~\J111~¢dl em ~ ~ K<n ~ I ~ ~ ~ em 68 !'lffi~ld 
~ -;l ~ ~ ~ I 3lTfB fl Wl 0 I ~ <pelT ~ 36 !'l Fc1 ~ I d fua1cPT cfi 

fct:rnx ~ ~$('Ct~of ~ I !'llmfTl¢ !'l1~lfUl¢dl ru$111 fua:rcm cfi fct:rnx ~ ~ 
~ $ ('Cl ~f ~ ~ 3tR ~ fua1cPT -q ~ 21 !>l Fc1 ~ I d fua:rcm cfi ~ ~ "CpRUT 

~ >PlTCf ~$('Ct~l ~ ~ I 

13 .: f.l'<'iqJiI (2003) 

"\!" f?f> Fe ¢ C1 ~ 11 ft1 ffFH 3ITq) ~ fi I ~ '"fl 2 fC ~¢ 3ITq) q:c;m:r VI" 
~ ~ -q ~ ~ fueTI mt eM ru$111 fcrn1 cBT 

4Iql1gffi¢ em 3lIcrn:q11~¢ ru~c>l~ol fcpm "IT<:rr ~ I ~ ~ ~ 1=fllll11 

cBT cpeTI ~ eM 4Iql1gffi¢ em ~"lT<:rr ~ I ru$111 cBT 4Iql1gffi¢ ~ 

~ ~11Ri¢ ~ ~ ~ cfi ~ \34~Cffi ~ <IT ~ ~ ru~c>l~ol 

fcpm "IT<:rr I •• \tOll ~ ~f cfi ~ ~ II fiC~ l1 c=rm 3H II '{i c6ll1 ru Sll C1 <Oll· cfi CPeTI t:9CcTf 
" 

cfi ru $111 fua:rcm em ~ "IT<:rr I ;x:J I ~ ~l -q \R lffilT fqc=rr em ~ ~ II f?I C1 fcpm 
~1cB ~ cpeTI ~ -q ~ -g I ~ ~ cnc1" 30"C111l1 em \3C\~~l1~~ 

\ ...:;) 

;x:J I ~ ~~ cfi ~ -q ~ "IT<:rr I 

14. . -mm~ ~"R (2004) 

"CPeTI 3l1OcTf eM ~ 4Iql1gffi¢ em ~$1If.1¢ ~ cf; m=d ru~c>l~oll~¢ 
~I" 

~ ~ -q cpeTI 3lTOclT cBT 4 I q l1 gffi ¢ em ru ~ c>l ~ 0 I fcpm "IT<:rr ~ I 
~ 4Iql1gffi¢ ~ 1=fllll11 cBT ~ I ~ ru$111 eM 4Iql1gffi¢ -q ~$1If.1¢ 
~ cf; ~ -q ~~c>l~ol fcpm "IT<:rr ~ I ~ m -gg ~$Ixl~ ~ -q 
31 ~\!I q \11 ftR;rr cf; d I Cicp I ~ cpr ~ fcpm "IT<:rr I ~ ~ -q 10 

~$1I~cp ~ em ~ qR ~ ~$11'1 Wnl cGr QlqllCl=tg ~ ~ "# 
f4 ~ c>l ~ ct fcn<n Tf<n I 
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B f()~~1 ~. ~ ~ mq <Pl<f 

1. ~ (1959) 

-g-;, -;l1959 B 71 g'«14>'j em 3'11 C1lil"1I ,WB ~f£liCB"1 ~ \JiT fcp ~J~O;S, 

wR1 ~ ~ ~ cfi Rlw C'1 \q) cfi ~ ~ q5T 11t m 1 \3~) ~ <:ffi 

R1tq)~ R1CBIC'11 fcp <) ~ ~ q5T m ~ ~ -51 ~ g'«14>l' 

B ~iHI~ <l~ 3T~ ~~d ~ B eft 11t m <?tRlH \R ~3lT ~ ~ 
m ~ ~ TIm \3Glg\lol ~ l=fl?IT B ..,-tf ~ 1 

2. ~ (1960) 

~ -;l qlC{~g'«1CB cfi \3q\ql~1 ~ ~ 3'1 I C11il"1 ICi1CB ~ ~ q5T 
~ <r!5" g'R1 CB ~ "CPl" "4TO"1" ~ ~ I C'1 >rG"R ~ ~ 1 ~ q I q ~ g'R1 CB em 
Cf>aTI B ~ \3 q \ql ~ I ~ ~ ~ fcrcn11R !>l CB I ~ I "'5TC'1T -5 <?t RlH Cf>aTI B 
ftrwr cfi ~ q I C{ ~ g'«1 CB ~ '81 ~ "Wm CfflT ~ ~ ill ffi ~ \ffi 1R 
~ ..,-tf "'5TC'1T 1 

3. ~ (1961) ~ ~ ~ ~ (f~ q~il~ ~ q5T qlC{~g'«14>l' em 
gC'1"1 I Ci1 ct> ~ ~ ~ ~ t:f R1 CB I C'11 fcp X11 1959-1960 (f~ 1961 B 
~fdglfl q5T !>lCBI~1d qlq~g'R14>'j B ~"!lrq~"1 (f~ \iflR ~fdglfl cfi ~ 
31C'1"TT -31C'1"TT 1 ~ ~ nil \l ~ ~ 3T~ \RB fl Ji 1"1 d I ..,-tf -5 1 

4. ~."flt. Tfl~~ij) (1961) 

~ ~ B ~n(>\SRCB -;l ~ !>lRh~1 cfi CB~~IC'1 cfi ~CBlfl 1R vnx 
~ ~ ~ ~ fcp CllfdFclCB ~ !>lRh~1 qlq~gfdCB ~ -gr Wi 
M~I 

5. m~ (1963) 

:S1~4'l -;l 1963 B 3'l~RCBI q5T 7ffUrc:r qlC{~g'R14>'j q5T ~ ~, 
~J~O;S, wR1 ~ ~ q5T 7lfUffi qlq;qgfd4>l' ~ q5T 1 ~ R1tq)~ R1CBIC'11 fcp 

~J~o\S, ~, ~ (f~ ~ ~ !>lCBI~ld qlq~g'R14» q5T ~ B 3'l~RCBI 

qft ql<{~~f(1(f1 ~ e11i"¥¢ ~ I 
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6. m ~lld ~~~ (1963) 

~ 311 R:Cb&1 "LfTtT ~ ~\J11 ~'1" ~ en! fWi 1 fU1 Cb ~ Q)T 

~ CfRCfT 6 \rfT fcp q 1 q 10I g'«1 4',' ~ fC1 ftld fi 1 JOt fU ~1 ~ ~'p 1 G 1 '1 lR ~ 

~ 1 ~ !)OI Rl ~ G '1 ~ <:f6 f.i tif) ~ f.i Cb 1 &11 TT<TI fcn <) 4 1 q II g«Fh f.i J 1 JOt '1 1 \~ en 

~1ffUT ~ lR \ffR ~ -g 1 

7. 'iFRJ-;Y o~ M>I cti ( 1963) 

~ 1915 ~ fc1~I'1 4lqlOlg'«1en ctT filJOt~l ctT ~ 1955 ~ ~ ~ 

~ 4lqlOlg'«1Cb ~ ~ ctT 3TR m fcn 1955 ~ !)OIenl~ICi ~~I'1 4lqllg'«1en 

~ ~a:rfUrch ~ lR 1915 ~ !)OI en 1 ~ I Ci ~ ~ I '1 4 I q 10I g'«1 en ctT ~ ~ "Cf)11 '+fR 
~ TT<TI 61 
8. "11~1l'< (1965) 

4lqlOlg'«1en ~ ~ ~ 4~~1t1 ~ <:f6 f.itif)~ f.ienlC11 fcn 4lqlOlg'«1en 

~ ~ l'fftr ~ «I ~ ~ ~ 3fR tfa:rfUrch ~ ~ ~ ~ ~ fc1 ~ 10I q fg 

\34&1&:.T ~ 61 
9. ~~-;y (1965) 

qC>l'5'<!~'1 ~ 4IqlOlg'«14'1 ctT \34~lfTICiI lR \ffR ~ 3fR ~ ~ em 
~ G~lllOll TT<TI ~- 

- q I q 10I g'«1 Cb Cf)T ~ li'tll'l1 m 1 

- QlqlOlg'«1Cb ~ \34~lJI ~ ~ 

- \3 4 ~1 J 1 ~ fi '<! C1 Ci 1 1 

10. 3lT~ (1965) 

311C1fi'1 ~ 4lqlOlg'«1en ~ ~16G4"~1 ctT \34~lfTICiI ~ ~ ~ Q)T 

~1ffUT f¢m 3fR \3'fR ~ 'Cf)aTT ~ ~ ~ ~ em fiJOt $1 ~ ctT WRIT 

~em~1 

11. 3f'i~'If (1966) 

~ ~ ~~*4'~ &m 1OICf)1~1d g'R14''i tR 'if6'1 ~ ~ fctKIT 1 ~ 

~ 8ffi % ~ f.i tq) ~ lR ~ fcn <r~ '«hl CBT q 1 q tI g,{f1 CPl' cn1 ~ Cb 1 ~ 1 Ci 

~ ~ >flWl ctr \3Q~lITICiI ~ 61 <r~'«hl ~ fum C1~ ~ ctr 
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ft51~dl ~ ~ ~ ftl+iftl~l em +i1~f~~11 9)R-f145I3TI cpr !>!451~11 ~ 

~Wrrl 
12. ~R-tllJt -tt. ~l) (1968) 

~-tT. xrl -q ftl~"!ft ~~q~tll(>FI i'{ ~$111 4Iq£l9)'«145 ~ ~C'"£lj451 

~ ~ ~ \3445,,!ol ~45ffld fcnm fGift451 ~ E-- 
"Quantitative Analgsis of Text Books and Laboratary 

Manuals" 

Rl$111 4Iq~g'«145 ~ JiI:::lI~45 Rl~<9ltlOI ~ ~ 3lWT-3lWT ~ cpr 
~ ~ (Test rating figures and diagrams rating, erercise rating 
determining activities, inder and rating the summeries) 

\3"i51~ ~ \3445,,!OI cpr craR 3ltAT 9)'«145 "Inguiry Technigues for 
Teaching science" i'{ fcpm I 

13. ~~ (1972) 

\3 "i51A ~ fcp .. 4 I q £19)'«1 Cfi'j m ~ cp I ~ ~'j ~ ~ 3tR Rl tl £I q 'Hj ~ 

~ (11 q xl ftrafOT c#r £11 \1111 em ~ Xi)q ~ 3tR ~ fcRl WllT "dCP ~ 

~ ~ <r6 Pi flq d ~ ~ I 4 I q £19)'«1 cp 0 ~ 31CmRD1T3Tl ~ llUT 

3lftJil1dl ~~Ild~ ~ I 
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