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• 

2.1. ~'2:ctIClGjI 
til f% ,1I cpr ~ 'i '< I CJ cllcf) 'i y~cp ~x=itlFf cpJ yftpm cpr ~ fli5 C"CJ q_:_uf ~ 
t I :qffi Cffi fcpffi 1:ft a-T::r cpr N, WtT m ~ 3Rfifa til f% ,1I cpr ~ 'i '< I CJ cl1 (f) 'i 
~ y~ 31 frt CJ 14 t, CflITfcp <ffi Clj I {._~ I cpJ urR Cfl(>fl tt fI 'flI1 cpJ ~ 
d t4) '< ycpc; ~ t I x=i"ijimr ttl f% ,1I xl d I ~ 4 ~x=itfR cpJ tI fI 'flI1 xl 
~imr"B"'i" ~ Y"<PN cpJ ~~, ~ ~ ~-qG!(f)I311, Y(f)I~ld a~lT 
3N(f)I~ld WtT-y"ijtTI ~ ~w 311ft xl t I Rrt'iq) 3Tt<nFf ~ 
~x=itll 'i (f)'d f cpl 3f1Fft tt fI 'flI1 cp~R ~ T.fIf'i", q R (f) (.Y4 'i 1311 ~ frt fI f 0 I, 
3T~ cpJ '{t)q~~1 ~ ~ ~ m cpl3lPT ~ II tli3ll1dl ~cld) t I 
~imr ttl f% ,1I ~ 3Tt<nFf ~ ftprr ~x=itll 'i (f)'d f cpr m altlt II ~ 'iI cll-i 
~ m ~ I ~ 3T'JilCf II ~ ~ ~ ~x=itlFf cp)- 3lPT "'i1ff q C? III I 
\JIT tI (f) d I t I "\jfq" (fCf) \NT a-T::r II RP d 'i I m N ~cpr t, ~ fcrftr xl m 
IcPm Tflff t, ~ (fCf) ~ cIT ~ ~ ll- m N tI(f)dl t ~ ~ 51 3lPT 
~ tI(f)dl t I 

2.2. ~£TCf '2:lIffl6!'l cB- ~Gj'20ICI&i)CbGj 'R aTa:r - 

• \TIl ~tlFf m ~ 3FlI" ~tll'i(f)'df ~ IcPm \JIT ~cpr t, Cffi ~~: 
IcPm \JIT tI (f) d I t I 

• ~ ~ a-T::r ~ RI «II '< ~ ~ 311 CJ ~1I (f) t fcp ~x=itll'i (f)'d f cp)- <ffi ~ fIT 
fcp ~ cpJ \J11'i(f)I~ c5 q~'illd 51 m cpl 3lPT qdllli \JIT tI(f)dl t I , - 

• -q_cf ~x=itTFIl ~ 3T~ xl 3FlI" ~imr -.=rcfR tI fI 'flI1311 cpr "4dT cl ~ I d I t I 
• -q_cf til f% ,1I c5 ~'i '< I CJ cl1 (f) 'i ~ ~x=itJ l'i (f)'d f cP)- 3l1R ~tlFf ~ fcftlFf 

cpJ ~ ~ x=i"ijtT II ala: ~~ ~ fIT tI (f)d) t I 

• tI ,1I1 q 'i ~ c5 ~ cg19 ~x=itIFIT cpl -.=rcfR ~* ll- ~ qft 311 CJ ~1I (f)d I 

m--aT t I 
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2.3.~.m '2."lIf6f2'J: 

1. ~"fA (1990-2009) 4~<f)1 ~ ~~~ ~c:nl~ (~~ ~(ijtl<f)lt;ltlc, 
~ ) q)f \i 4 '41 J I , "tI' 4 I ~ ct ~~- , ~ ~(>A" \l«j;ftnIT q)f T.f<A" fcn<rr I 
~ ~ tct I ~ \ill- "Jf \lWm ~ 1R RI-q I '< ~ rfi ~ 3FlJ 3T~'4 '4 'ir rfi ~ 
"tI'G~ \lGR fcn<rr I '< -q 'i I ct I en R=t CEi i d cP)- fualcP fum rfi \l"'4Rf (cp) "tI'"ij'\:-T ~ 
3Fj"tl'\:-TR (xsr) lJ:°lctfdl: ~ "fflfim "Jf ~11~cl ~ \JI"R rfi ~ cIT ~\S 
~T I 

2. R-qitl'i (1997) , thltHlc(1996) ~ \icl$l'i ,<-q'ilctlen R=tCEiict ~ Cffii 
3Wf qft tlt;JiRt 31ft cpf(J)j 31t1t;JiRl ~fi I ~ ,<-q'ilctl~ rfi ~ ~ ~ 
1R "tI Ji $11 d qft ~ "(j(f)" (rft _3) 3T~f ~ rfi ~ R=t CEi i d rfi Xt)q "Jf ~TT, \NT 
q)f ~~ ~ I ~ "Ch"tRT \il ~ cl ct I RI ~l t'iJ Xt)q ~ fualcP fua-TT ~ "tI'"ij'fmr rfi 
Xt)q "Jf ,<-q'ilctl~ ~~ ~ rfi ~ ~fi I 

• 

3. ffi (2002) ~ ~ ~TT ct>T<fcmft ~ gRtRi~, fum ~ RI<f)ltI 
tell '4 fd I 31ft fualcP fum 1R RI ~l t'iJ Xt)q ~ \XlA rfi~ ~ 3fR" fu-ffiIT 
'{j)PI ~-q ct ~ rfi ~ I "Jf PI J11 ~ R11 d "tfRf 311 '41 J:J)- cP)- ~ ~ I ct I ~ \JIT 
,<-q'i I ct I en fualcP fum qft 041 'Lc<:! I q)f tI <::1 <f) 3T~ ~ I -q '4 PI d XlllGm, 
-y-f¢<rr 3fR" til Ji 41 , fit \il &f) 31ft tI ~ I Rru <f) '< ° I 31ft Ji t; fCI y;_ of "tJTq 31ft ~ 
~~<f)rur I \i~Ib'<°1 rfi ~ ~ ,<-q'ilctlC\1 ct>T<fCf)1l "lIT ""41q1fCl)1l qft 4t;-q1'i 
~ "Jf , "Jf fualcP fum rfi aT?f "Jf til Ji 41 rfi ~ "4X uITx ~ ~ I <tfcP-:r 
<rb" '4T -y-f¢"lIT CffCIT rfi ~ (>fIf m ~ I 

4. R'i4itl'i (1997), Cffii ~ cP)- ,<-q'ilctlC\llfRf f<p ~ fualcP fum ct>T<fcp1f 
(,<-q'i I ct I cfI ct>T<fCf)+IT q)f \i 4 '4l J I ~ ~ ~ rfi ~ rfi ~~ t; I R=t cl "FcP<T) 
~ "lIT -q~ fum~ rfi~ "lIT Ri ct 'i ~n cl 3T'Rfffi rfi Xt)q "Jf 3fCR=R ,<-q'i I ct I C\I 
RI-q Ix fcn<rr TnTf ~ "ffi'CIT 1R \XlA rfi-~ ~ t I rfiCR>f ~ xqq ~ ,<-q'i I ct I en 
R=t CEi i ct "4X 3fT\::! I R ct ~T I ~ "fflfim rfi ~ lfRf \iITaT ~ I '<'i4 'i I ct I en fua:JCP 
fum rfi cIT 3T(>fIf 3T(>fIf ~ "Jf xt ~ I '{j)$I1 ct ,<-q'i I ct I en C[~ <f)l"ur 3fR" ~ 
~ 3J"lR ~ RI ~ ct I til' cP)- tI Ji $I il 3fR" "tI'1icf Rt <f) c.rq rfi xqq "Jf -.=ref ~II '< ° II (l 
4 R-q '4 llGG qwf rfi ~ ~ ,<-q'i I ,Ji <f) ~ ~ ~ rfi m~ <PTll qwf 
rfi m "Jf ~ fua:rrrr fu~ 311'4l ftt ct ~ "Jf R-q itl 'i qft 4 R'Ji I t'iJ I q)f ~ 
xqq "Jf -y-~ f<p ~ q)f T.J<Fr f<pm I 

5. rti <f) 'i 31ft lJ:€fT (1985)T.J<Fr rfi ~ ~ <f) tt1 c!) "4X 3FJfi\:-TR qft lJ: 0 I ct fd I 
~fi I -y-~cp R 41 J ct>T<f g ° II &f) 3fR" PI ti<f) (Sf rfi ~ 4'4 f l{'J ~~ qft 1° I ct fd I 
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~\:,Tffur ~ ~ fuq lilIfl:(f, ymfTrcn \lI1 rJ Cf) I .. n ~ II flI cl ~ ~ fuq fctK:rr 
~lT I ~ fI i"5 Cf)4T cpj x=Pfim cpj 3l'R ~d ~ 3IltTR ~ 3T~ yfd1=J I 111 ~Y 
II cpj ~flI Cf) I, ~CT ~"i"5" 3l'R ~ lSI ° II ,ll Cf) IcrfWIT 3l'R oh=r q R ° Illl "Cf)T 
Lbl Cf) tI II frI kJ IcrJ RsJ d J3lfUmt ~ II flI cl t- I -qcp t~c "Cf)T \i q ~l J I Q){ y~cp 
3T~ x=i~ lll_l ° II ,ll Cf) Q){ xt ~T I l_l ° I CJ fd I ~ fuq ~'5" ~TJTcl" fctK:rr I 
~ Y<rRTI ~ 41 ~ fd I ~ \JIT ~, 27 3T\:'~ ~ ~ x=Pfim ~ fuq -=q<R fctK:rr 
1flIT ~lT I r7J 

'/J~ 423 
6. ~lT tTf'5" (1999),Cf5l~cl 3ffi XlCJlrJflrJ (1985), un- 3T~ ~ fuq 
~ Q){(JT t I fI i"5 f1- ~ Cfi fua:rcpf cpj fcrsm ~ aT?IT II q I d ~ Cfj 1f 3l'R UT3f 
cpj \i q cl raT ~ "tIT~T fcrtsn:r ~ Wa:rur ~ ~ ~~ I \i ""51·r frI6Cf) 1St!" frI Cf) I cll 
t fcp tI Cf) I '< kll Cf) -q_cf ~ \§J I "! ~ 6fR \i fd '< I tf ~ y'JilCf cp1f q R CJ d rJ ~ ft cl d I 
warur ~ II cp1f ~ fuq 3l'R :!~ Cf) I '< ° I ~ "'<')q II ~~ \iffiff t I TI~ 
x=rm, fcrsm cpj II i"51 '< d 3lll ~d m "'<')q ~ t I -qcp ~fr1 ~ I eft 311 CJ ~ ~ Cf) d I 
~ "'<')q II ~~ YT'<f4cp fua1cP Yfua:rur II ~ fctK:rr I ~ 3T~f II ~ ~ 
II q R ° lillY cpj &11 (_c41 ~ "'<')q II 1ft t fcp ~ fua1cP fum y'JilCf ~ fuq 
~ II 1ffm 1flIT fcp ~ ~ ~T.f ~\:'T Rt $II rJ 3l'R UT3f \i q cl raT II fua1cP 
yfuarur ~ "fdX ~ Rt $II rJ ~ q I d ~ Cfj1=Jl II 3lf$p ~ ~ ~lT I 

7. ~ (1996), ~ LJft"Y lflf 311 CJ ~ ~ Cf) d 1311 cpl till $I Cf) '< aT(R ~ "'<')q II UT3f 
cpj '4:flICf)1 ~ ~ 3l'R ,<'iHI,llCf) Rt~I,<r ~ ~ fI"I\§J4 ~ fum, 3l'R ~ 
lll'5cl -qcp ~ ~ ~ lll'5cll- II ~ frI~"& UT3f ctxh>r lll'5cl RtCf)Rid 
Q){(JT t I un- -qcp tI fcp ~ UT3f ~ q5- "tIT~T "Cf)Tlf ~ ~ 3l'R Cf)1 ~ I cl ~ 
~ lll'5cl 1f1 

8. ~, ~Q){ ~cITlT (2000) cpj \iffir cpj ~ ~ fuq un- 31ilRCf)1 m~-@rq) 
3l'R ~ <f Cfm ~ t I ~ Rt~CJ Itl ~ ~~ q5- fua:rcpf fum "Cf)T 
q'iq'<IJld Ytll,<ol -qft-y~ '<~rJICJI~1 ~ cpl ~~ ~ 3FI~ I ~ cfh 
~ ~ rJ al\JIY ~ ~d flI cl d I t ftp cIT lJFrcf~ q5- 3J.l~ I ~ ~r ~ m II 
m "'<')q ~ Q){ xt t I "tJll~R cgt9 \i q tI ~~- ~ "tIT~ ~ Rt d Rd -qcp ~ 
3FlT cpj ~clrJl 1f1 

9. ~,-qlf.-qlf.(2005,30 ri(>f) '<~rJICJI~ "&T &1ICJi"5IRCf)dl RtCf)cliJI tft\§J4 q5- 
"tIT~T t9EU <Pl ~? fum q5- ~ II CJd-lllrJ ~~ I RtCf)clflT cruql <Pl ~ 
3l'R ~n~4 ~ ~ '<~rJl,llCf) 3l'R &1ICJi"5IRCf) RiCfiidl q5- \3q~lJI ~ fcrsm II 
\J"~ I ~ I Rt CJ I ~ t I ~ fua:rcpf cpl PcP~llSl "'<')q ~ -qcp Y Rill H ~ \3 q ~l J I "Cf)T 
WJ~ ~ t I ~~ ~ Y~ fum ~ fuq ~ ~ crf6cCf)Yur ~ Rt~I\!Y 
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~ ~ ~l \JI'i qft Ri q) 1 R ~ 1 qft I <ffi ~& RI Cf> cl i J 1 "Cf>l '{On ~;?j qft -qcp ~ ~\Jft ..:> 

,<T.J'iICilctl 3Itx ClICI~I'< ~ Ri[fiial" 3Itx RlCf>cliJI "Cf>l tll~;?j ~ m~T ~ ~ 
~ "Q"1lJcf ct>T -qcp '{i 1 '< i ~ I, 3Itx <pm 1f 3l'RJ"ffi ~ ~ Ri q) 1 R ~ 11" qft -qcp 
~ 1f ~11~cl m t I 

10. ~fup ~.TiT'<" 3fR ~m ~m, RI $11'1 fua-lT ~ ~ "4ft!i~ 
"tim,4~T.JJiI ~~IJI'i RI~ClRI£llcl~ Cf>lclP""lI\JL~.~,~ ClIIt..c.lIl'i RI$lI'i 
qft <pm3lT c5 ~ '<T.J'i 1 CI 1 en 3TTtlTf«r '< 0 1 '11 Fa ~ 3Fl~tlT'i" qft "tfliIm I tft {§I-i 
~ 3TTt~ Ri [fi i al" ~ t9l?IT "Cf>l ~m-r 1f ~ ~ 3Fl~ ~ 311 cll Cf> 1f 
~ ~ ~ Xt)q 1f "$IFf ct>T ~J=tfol m-w t ~'{iCf>1 ~ qmf -g I 

11. Lopez, R.E., & Schultz, T. (2001). Two Revolutions in K-8 Science 
Education. Physics Today, 54(9), 44-49. The article describes contemporary 
goals and objective of the Science Education community at large (as scene 
through the eyes of two Physics Educators). 

12. Bligh, D. A. (2000). What's the Use of Lectures? San Francisco: 
Jossey-Bass. The book is a thorough examination of what lectures can and 
can not do in terms of student learning. Research findings are discussed that 
inform thereader of when lectures should be employed, as well as what the 
instructorcan expect outcomes in student learning and content retention to be 
as a result of having lectured. Of particular note - aside from the review of 
psychological research findings concerned with student memory, 
attentionand motivation during lectures. The author discusses alternatives to 
lecturing and the preparation of lectures. 

13. Mintzes, J.J., Wandersee, J.H., & Novack, J.D. (1998). Teaching 
Science for Understanding: A Human Constructivist View. San Diego: 
Academic Press. The book outlines a constructivist viewpoint of teaching 
and learning that is commented on by the authors and widely shared within 
the Science Education community. The book is organized into three parts: 1) 
theory and research foundations for constructivism, 2) teaching/learning 
intervention strategies of the human constructivist perspective, and 3) an 
epilogue covering the implications for "meaningful learning, knowledge 
restructuring, and conceptual change: on ways of teaching science for 
understanding." Lord, T.R. (1997). A Comparison Between Traditional and 
Constructivist Teaching in College Biology. Innovative Higher Education, 
21(3), 197-216. The article reports the findings of a study that assessed the 
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learning of identical course content in two individual group treatments: one 
group receiving traditional instruction (n=86) and another receiving 
studentcentered constructivist instruction. It is found that the constructivist 
treated group out-performed the traditionally taught cohort on identical 
evaluations. 

14. Fosnot, C. T. (Ed.) (1996). Constructivism: Theory, Perspective, and 
Practice. New York: Teachers College Press. The book is a compilation of 
articles exploring modem constructivism. Although many aspects of 
constructivism are approached, the first three chapters explore in detail 
where, when, and how constructivism developed. It provides a reader with a 
clear picture of what is meant by the modern term "constructivism." 

15. Gabel, D.L. (Ed.) (1994). Handbook of Research on Science Teaching 
and Learning. New York: Macmillian. The manual serves as a starting point 
for practicing researchers in Science Education and those who become 
interested in Science Education in determining what the research community 
has written about various topics pertaining to science teaching and learning. 
The manual is composed of chapters, written by various authors, devoted to 
thematic subtopics within overarching parts: Part I - Teaching; Part II - 
Learning; Part III - Problem Solving; Part IV - Curriculum; and, Part V - 
Context. 

2.4. ~£Icf "l~Ife,C'lI cf.; ~Gj"lIClC11Cf5Gj Q5T fOil'5Cl5ti 

~fmr Xill%,~ q)f ·9/Nlcklhf)~ ~ ~ ~ mcrr ~ f<p 41'<AlRCf) ~ Cf>I 

1(>1~1 ~ ,<=q~ICJICi \341~P""l GRT fua:rur ~ t1Cf)I'<I,~Cf) 4RolI~ YTIG ~~ ~ I 

\l1E1Rt> ~ Xill%,~ ~ ~tSCf>tsf a:r:!~ 41'<AlRCf) ~~ ,<=q~ICJICi \341~1~ ~ 

m xqq ~ Y''4ICJ~IIcl'l ~-I 

,<=q~ICJICi \341~1~ GRT fua:rur ~ 4RolI~ fCJ'&4 ~ Cf>I "fCJ<i ~ Cf>I 

~ ~~ ~ ~ 'R1~~ ~ ~ ~ I ~ ~ 4l~~dlaIT Cf>I ~ 
~ Cf>I \3 4 (>1 ~T q)f "'R1X ~ ~ I 
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