puslall - Jegoll
P sl B dai e Sl

hzsllazad B oy o gy Jadll e Llg B
Uil 51 ot ) o G g8 1 -

54l oy ey Tt 5 i

el a3l 5 sl oaf Ay -

oWl > e dzmy ke e ) s ol -
V JS - Tl ] o 3 1 -

A VS S8 3 A5 Sl o -
VS Tt > clbasvid el dad -

VS g o o e e o pt) e o]
25,0 1 T ] e 3 80 -

8 pall il - gl it llas] -

Al Bt > e U g3 g -

8 gl Jash > plasuaad Ll y Ulse O jui -
Al il Loty e o 2358 ollas] -






1 dadde

LS b5 5,1 Gy 3 oLl Wl o s A1 aladl B ,all ol 5
s o oAl Gl ol o el Bl g5 il -l LS
s (25 3 5 oo sty o Mola 1y Ay paadi ligh ¢ JUHI U e
Bday SAB By 3,5 JS aelany pool Boall e > OB S LDy (Bl
Sl (o be &l s My (Ol ONT 3 casliany, OIS O w35 gdme ol g
o aslar &6 all 0, SO APl Al U 5 4 oy Sl Al ML el
Bl oAl Giadl s iyl Al SUIT bl &5 p3liy cije e ST A g
Jadt la gy oL eda ] st 3l Sl S ] plisenad 0,8 485 -
B3l - Aot el B pa cpall s G i Bl ) ol se s
daini plall 3 gl Al ellas] mo clgalasand galy clgan; 148y calill
daly Lpaldsnzal oaly VS Jast 55 6 pand Ly - Jasl 31 e gl LI e
IR e g s el LASy (D pa ) sl A ol i) ks S L e
bl 3 gl oty Ll s 3 dasl A eds e plasezal Je Y d5Ly
Ll bl 5 el Laaly Lije aaly gl 1a S e O any 3, Ll
gl Bt Lty s s b pd Janiy



Conceptmaps sgalall Jaf o5

JlW‘ EJJ‘JI oda CJLOTC,’.:?- LW‘S)jﬂL_: g.!ﬂ\-ou:-)l‘ oMJ&&LT
o.l.ACJJ‘J_USJ ‘3%0?@&1:-@‘ bﬁl‘wW@é#‘ E)LAA'J
dlhﬁ‘_,ﬁ:t-pbj xﬁ._:‘..\;-‘ QL;‘)JJ‘ C.\.g._g\.ﬂt_é‘.u ‘rﬁ.&mbﬁ LL_SJL».SU:..A_;-‘
el 55, Jo 5085 WLadly wda ) s Gl e Sl L lali
LI AP (..L'.:Jl sy oslbll sldt JI o5 o gl

el bk gl ¢Sl s «(Ausubel) f5350 sy
adl Lo ) S s 3 V4T ol o,LSS! &5 (Verbal learning) Ll
o JsiaY G, il et SlS gl VAVA ple by €Al (g5 Jaall
cpladl Glas Aalan 405 flo o Jil Joassl dny el 05 b el
sl B el Gy Jeladl e usy sl (..L-:J\ oy o sl (63 ‘(.J.-;J\ul;)SJ:J
LS Lapadl &,all S8 5 ks Sty JUWILy ¢ S e s madl addes OF G ey
eSS Laie (,.L-:.U M by ol (65 (.J.-;J!Z:Ls.;&‘ 1 (Novak) 86 5 Ll
L_;Sr.\.-dl Sy G 6l B all Gl ey aedasy Sy IN e supddl Bl
Lol 3 Ui Slaglaay eoalie e Ll L aipadt el b g ol Y Ll
Al &3l

Gy paldl Loy ciale ey i A e Wpladaiy Josssl 405 o T,
r?hul‘ )_’ég,lﬁ \.‘,ALQ.:A‘ ;)-BJ‘ JSJ"; a._l‘Jth ‘J"‘“ 6.) rl.\j‘ J! )L‘L—Z&Y‘J .B.ﬁ.;—‘
csall 65 odadll alis

1ol 93 IaZI) Spaigh A plid il g0

bl g B0 gy Wl 85 aall (g3 Al acl ] oyl e
f



(Curriculum ¢l (5 yomns? 16 adly odall gyl s b —)
.Content)
.(Learning) €Jadi? gae Joladdly & all g Jaadl b Lt -y
o) (dadly alill e Foal SLSSY (LAl G da s 45 Y
. (Instruction
95 ‘..L.;J! Ay ¢ pme D3 ) g B S Al ol Gy bl >Ny
te b pall

ioleglall o ,e
r.l..ll J.P RaVES d’ Aela gy ‘(..L.:.e.U QL.A)J..\“ < r.«\.ﬁ.‘n ‘_;...L“ u\,..l..jﬁl ELS)
Cedaddl dad b ATl gl Sl LS g aalll ooy (sl
1be glali Asnt lae

o Wrlosly sadt Glally Sl glall Jlazat s Llass oLl s 01 13
.L;'.M‘Sc...ai

ol hall adll begy xS O b Za3 01 bassl s 0

il WS i T2 (e Sdow LS 1(Reception JLa Y1) aldl -1
a,.obuujlc..:_._‘b.x_.;:a.\;..ﬁl.dj ‘l‘_l_:i.‘.:‘..:ibb_uob_,l..‘d»w
il e ISGT 1

A 05K D Bkl eda el pasy (Discovery) Sl -o
c bl oMy ealdll Gy SUMA Lz pas Lasle o Lasl

Hlan (o o Tl 00 0 palacll g

A i i, o g O3 ool ol S, v el Jaid -

Slplas o Lhalll Sl e gy Ll Jra s by 2l Olaiad —

.)LQTJAMLG_,
D

(/)
o
SO



e

:(Meaningful Reception Learning) _oaali g3 kb ‘..Lu -\

sy Lple Joamy patid Lk 45,05 dae laglall oadl 2l 43
Gl B o M amsali 4

:(Rote Reception Learning) _ablb ‘..Lu -Y

OJJ&L&SL@L.&)!-L} chM@JQbM!M\MQJ
Ol e Ay e 4l L Lghayy o Les U

:(Meaningful Discovery Learning) aalf g3 GlasVL ‘..bu -y

b gy gy A Leddll OULN lgladt Oy BN el Lol o
cAL D el O s saadl Ol by G b e UL ede glae M3 U

: (Rote Discovery Learning) ‘.;n SLasYL ol - ¢
AW L pall &1y gy OF 095 S s 2y
4 83 511 25l 3yt B ja i day O ades el Al ae b et 1 nl
l.E.LlJ.A:-\ isjnl‘ t_gig C).u:_.,‘ L_;'J‘ l._t_L.fnj_“J r.;.&\.ﬂl‘ ‘51 _)L._::—\ 4.'...1.93 J.; LJ:.:_SL;
oda Js" t;.:.sj_al‘ LW J 4 R.G.’l_.:ib S.L_:..X_A-‘ isj.ll S rj‘j‘,i L;é‘}s L}-A_PJ
Dl sdn S V) aall (65 JlamalL ool 3 el Ly o2y dd2e Aty
J‘.JJ'JT C‘JLA:MAJ c.pﬁ U.SL‘L“ JL.:J\, r.l.\l.“ JLK« s\l up,‘« e L;Lil: Z:_llid‘

bl

&



;f."“ FY r.b\;"

ol St
Meaningful Learning A

Scientific Reserarch

r.,a\.&ll o <M c:.oj

Relationshops between Concepts

i ol

Lecture
Slodlanall 51 il U

v Formulas
ikl e o el <
Rote Learing

Jba YL el SlasyL V'Ld'

Reception Learning Discovery Learning

placld sl cliinas b 5y JSC

as py Ony plall Lgadse iy (Al il Al i) 5 O Joasl 5

Gl B dl b (L S b e by LS ol Ly ey A Wl

o copedazedd Bl g pam A b assl canay ) Tt ) i

sl g T e all 53 el 0,8 el Bdas i ) a1 ol
CBALL el s Y B

&



1339301 22,0 gl p 93 (M1 (5 AL

Hierarchical Structure : g ¢l oS 21 -\

las LagdS 4T Proposition LLaall, I R R S T T N I
Aalidly dansl gt qaldll 0 sus ¢l L 45 Lo Hierarchically Ls » &,
sy ¢ ol Ol B laasu ST, Lol pplde enazs Al 55 iy
e g i ANCHOT sujo yimy Baldl G ,all (6 gy @l Gl Jae s 0 ¢!
o) oLl oo Assimilation  ftedll des I ey cadpadd SISV ol glald
ral (et Jae Jogsol chany e STl Bl S St 5 gl

.Information Processing & ,ali il ol - 1

.Information Storing System & ,ali o ;= s -0

O A gads PV eala bl Of ooy (Lo a o D5l U el
A ceardly Jogsolsles i iy el ST palin IO e Lplaz
st e LS el Al Al O] S (penadl T Subsumption
S Kl s Subsuming Concepts

\.J..;H

-l £ ol
Input Output

Subsuming
Concepts 3

Knowledge Bits
Behavior
e glall
Nerval net J
L
danll 3521

(oalt 35 ) 2 palt lachl 2ty 3 5 g b1 23 25kl Btpnded 26 bl Bl pund g S5

o";
\"



(2l o33 L5 Bas b o Bl I AN e sl ot -
ekl
b oy (poalt dlndt s cansT Y A1 &ALl ) Al syl ot -
C)l’u.u L."J.‘\J‘)L.Q
Ll Y 3o gl A3l & L) | Subsuming Concepts .25 -
3.,\.3..[.4-\ isfll.a LL-:U)U L-ALUJ r—l.\\Lo.U Zé;dl
By e Al adl Doy B B, all BULS5L e Subsuners ,.»lall,
Z.iju H)L.:S\ J,’...'J c(..Lq.'.a.U wu‘ :l._._.‘...“ C:"’:‘, cSJ.i.lA‘-‘ 3}‘;“ BV} 2.::[.{41 g
cadoadl B all o Bli-Y1 e uelsy shdr (5,5
L——JL; r.la_'.u 6.«\.‘ 3.\_,_>_-_,.U ;.OJ_.-.U ’Ja:’c_:-; ot ‘..L-_U a“_ﬁ o SUA
U eldh ol oAl ol el a5 5 sty g G g el
o sl ool B Loy el O3 e ket g o g gl g Al
oAl g dt e
(Prior L2l sl JL=eVl 3 AN il e Jogsol 0S5, oo
Ll Jolypadt 2t ol e syl Tlas ol Gradazdl su) Knowledge)
phasll 6 ,m Lo 2STS O e das ¢ Jadll dadll 6,0 b p (dadl ddes 3 55k
L s ok o8 Jadll
Progressive Differentiation : gzl jplazll - ¥

B Rl blel d oy LAV B pgssall pp G5
a3l Asall B all 5Ls ) &9 ciagadt Obegla ll LU dms  enalald r*“'
FA o oA e i STASE Al Gl (U Loy p el
SRV by S Coveay la sy 1l 2T 5 el sl oy Le (g 2l
s oot Gl L sy Longas Y1 caldlly > oy bl oy aledly
NSy (Lager T oalis lus

Integrative Reconciliation : L\l 3.3 41 ¥

Lnalill LA Bkl B IS B3 e e 53 ol las yay

d
@
‘0'



Jdazd o ne b LealdlS T Leslio| anSSy e B all Wladll a3 adlly
e TR I U P |

ol Gedas I e S G 1 A 05555

(G e e —

ol g s Olae B oSy caylae Ty el Lo o5 oa g
- perlaeld el LI UL AT RVE T

I&&ﬂ‘@w—g
Ao Py el Oy el by G By

1ol (63 elail adlas

ZUA‘,‘_;‘.-.H 13 (..Luﬂ\xo.?uaﬂ..aru.wﬂuui cdl.?(_)yj J)—; c-.o‘_,-_v

Active bl -\

G ¢ skl ST JLeall BLE e £ ST il BLadl pa bLadl 5 geaill
cme b @y ey Lpadad 5L ol ladl cnnst) L ol il e 2

Constructive :(isLuy1) L3t -v

Joloe (Jo latns dadnd Gow Lo Jo ey 3adl 4 jne odaze JS' o Lekie
e O3Sy B LAV il cllamaVl LA DAl fe sias
°J2"'U'9°J‘-"'€ LSJ"H’ u..oL;—‘ M}.Lut.a

Cumulative ;451 -¥

ealedly AL B Al e 1SV S, o sl Bl S dpad el
g ol dles Jgud 51 s 8 A1 laall

Self-Regulated : Il ‘..Ja..JI -t

r::.»bo\.f‘:ﬁ\)\}‘.l-ﬂliiq'g«_} chW@(Jﬁ\k&PGJ

N
)
"



;_3\.:\.“ ZT‘LJ‘J Studymg -&.al_).l.!\ J.‘..a Jﬂ‘,,dl g lbde M Wl £ad u) )_,.U
. Metacognition & Al «1,, L, Self-Efficacy

Goal - Oriented :slgll 4> 431 -0
Slal Jl ol odadly (dall ary L 13] oall (65 (Aol ides e
LS Al G Ll Bkl Slegad gl 5 e B3doea
1ol 3 @lall 52955 Jom i pe
St S A i 055 ealas o8 Lhae gl 55 G Aadl mmy

Assimilation : J2el > 50 -\

.SJ.iJL.l )‘_,h“ Vot JAL\:.U (.._.ALAA NS 4._:..\.! Lo r.la:“ f.l’t:‘-—_i Lls r:.'r Lt

Accommodation : a3 d> 0 - Y

oo Aedd| ‘..4.‘.‘ s oladll RS ETPEAY r._..al.&_ll IS Y L e Y
i:’ﬁl‘ i._...J‘ J }f}l\ JQ:.AL&.U )wy| r...h.—» a;\;}! C—l:;" GJA|‘,EJ|

Progressive Differentation :_geaadl 5Ll -¥

FONESD T PN | I U | R I PPN Ui WP | (,._..al.éll ol aslel ] bids Sl s
s yas Lge P poalie Ll r._.nLéll XA

1osal) §3 laldl &igudm (89a5 2 OluGiall

SN e aall B dadl Ggad A1 slaadl Gan dla OF 3645 sy
Syl o) S Y MR pdas A el (aes OB Curriculum gl Tests
WL Jo il Bl ealis s 5 oo b 1ol & LS - oaldll SLasY SN
bamalbe Lty dadazdl sl 0,85 OF oy A, (laale o aldll 0,55 L
Ly Al iYW plaszaly gl e eyl ST a ST 0,y (el e
ol Play oo s a,ﬁ plieal Ly ¢« all (63 rl_.;n g s <!
Ol oy 4 gl Sy Ol dedazy e e (55 o0t W il O] S
LAl e Ol el I Al § g5 il Sy

‘N



:MM|M!,$?,‘.AA
Wl Lol o Len e pddd Gt 3l ] S gz BBy e S plazd
NERY Jrosst 4k e 5.daxS Vee Maps (V) Sl kil =, Concept Maps
Prior Knowledge ia.ll & S & b wlulll Ji s ol err s el 6
Progressive Differentiation .zl j,leJiy Subsumption e i cacazlly
Integrative L= 5.5,y Cognitive Bridging i 5, - 1l 5, b =2 i,
ebed desany cpladl g Al il (e &, B3 L iz 45 Reconciliation
g5 N sy . Lean How To Learn 0 jaley a5 | padeiy S I
4
Ll Sy Lo a5 e (eaalin IS o s (A1 OLSW &8 e Ll )
) o Sl Ll B jaedd kel
QVESPINY: RAVAV g Gy S S 8 ROV o PR [RORRPL IR
LBV s g s el S
u,.a.:» SMeay (hhate AST T (e sgin Gu bLS)l E) gee =l
coldss
c..o'_,? .>L«_Nl -l;L.J :\:_ﬁjh ;«__h:_lﬂkﬁr}_m_) L@TUL_FUALJ‘ L—PJ—FJ #*
Lol el Gy oL,V
ol Ll L gbly B Akl oy s L s g 3ol Lt e Jandl g ey
pdsvidy ¢ ly Jadaiall &)y 5 Aot gt e Wb e andly
r_.‘é.’.'»_, v"""“ $3 (..l_;.‘.'” JLF ('.AJ.PL..JJ cgm ‘_;«:Au.\t )___.-.:.U sals
rb 5 Jeited e el epadld dandl mof Lty lgadss J laglall

.



o bop Aldce Gyl W5 oyt ppdpe (B Sl o aldll
2:»”&&\ fﬁl\&ﬂtﬁ#\ Jﬁiddﬁhﬂ\‘,i rL;J‘(MU C.pH
ngardl o5 @ alall a5 O ilel s e (I DLl (3 ya L
AUl G d Nl wny oy e B panl Lean e 4yl
g GBI

fu,d\ elyy L‘C"’); shels -1

el Do e BV py e ke SO0 Lt Y
i3 all

il Lot 2 gl Y
.r.:ALA\ sl Je @ Ladd el ol yhas Lt -8

yesalat) Jabl jo wawey

Py ol g by JUKET Jobs ealidt oSG bl dly s 3
Slyie dr g o Jand a1 AS e gy el gl e ey 2
pAay gy Lawass ‘.,.uu Sl s o (S gimn JS 25 o (A pldl aldll
AWy cdal J Sldsdl Lde Ly 055 ealdll Gy dhal N b gkt Js ¢ Jauy
it oo Dy B Al oo T o el e i Ll gy o S B 0SS
Terminal k!l ppeiald Aol dr 5 By, 31 gy 3 o0 g3 JS Al 9 Uiy
oYl oda oS Ly cda 3 eews UV oday <6 ale iy Ul Concept
By cealdl Jo Slys by psp ¥ ALY OTY] (A 5T O o 3
EA O B sl e 0K Lty e 5 o & lan JISET s ws s
e b A LS Jae - Cross links L5 a0l byt ety SUs R
et s ALIS o Tk i, byt oda e iy - el i

VL e Ladl OF s ) Al I bkl Ll

&



A ) Tyl Gkl g 31 3 el Gy B o0 Bl et
cadl 63 padld el (g s Bs ol dasly 1 Jred Al cpaldll Gy 2B
he TS wmtsy 1 ud Yl Sl s LAl a1 s 53
Op by Uatly cppaalis bl 2 3 sa ) s, Bty e Sl
Lo pall Jaly Ml eda fee e AU TS ¢ pealdll it 5 ole gt 4o
AN i e Eadid) e s

Progressive 7 adl ol Tad s aecs ol dll 2y 5 0F B>l
s> @31 Bloly L] dy ] Ol suadl Lty Jly (el differentiation
P9I R P13 [RCH PR U - S PP (T W R U Wy I (1 NP U
el Gy i SBNey S i 148 5ot LedS Al s all gaiyy

seuatal Jail s o U Sl glash
o gkl oda ey el dl btz oly il VAAY 0y, 5Ty U, V44
r:JBLAU .125‘_/;- :-L..J Q\)L.L\ o u&)&?&-«\
oy 5 oo sl gad bl Sl (a ¢ ealill Jatl 5 oly e Y13 gladl
s gl by 5T cimas 3485 O (S& b i liay (d ealis
sy okl s T ) g Sl O genie JIE a1 25U B ghaddd
L@#Jﬂw‘wdjl "U"J:‘J\JZS’L:“J sz.g.ﬂ ('.:.GLAMQ.LP;JI-SJ\ o..’..\.ga
PSS Cealill day 5 ey el o e 1AW G gl
eAlll Lo gor JYI o3 iy A 2a3 S ager Y e el G -
sy oy Al das 312 YL TGl aldl b 5 ol cdo U
e ol i guadt o Zapoall e Dm0l el Jo A ealadl b 5 -0
5)\9L@Jdﬂ‘m_nu“_, cL:Z_sTJaJ-\MQJ.F&_J_ﬁﬂuAZ?—)Jj‘wA_'
ol lean pp AL Al by

(7~Q
Girs

>



AVt oday (o Al e g3 IS Lle 3 da A Jaul Al a5 -
re s At bk b eds dady sl Ly July M Aal) taal M E gl sl
fia ‘}:J}J_, (..._vbw." ;_“.G.U ;\;,Q-LY\ e B C“;’J s ‘;'b-ij;‘b ULQ‘Y\
LL}A.J u“! wijihi}\wtjsysd} VS—E d.UJuJ sJ:_,>-3U X:.LPLA: r,é.n.“
s ol ol ced SV O sy o S I bt g poy s
by Wllsy ol A wilo pS-L s S G ) S skl eda OF e u ST
ald Gl Glaad) aalise sty (Ball g e gl e A aeghy G5 e
V4A¢ RIS .‘JLJ‘,J_, YAAA u}.k_&_._l\ u*’rj‘*—-‘..r‘JSC“’)—iJ
bl ae, Y44. Lamaster ...V, Biscon O,Ss « YAAV Cohen S
e 5 ol o A ealll iy Lol
Wl A wlo ik e dazad Lased 5 4 5 sl o alill sl 5 %
Sl o dazas Wl dla Sy e o LG pealis il 2 ae
L@Jc—ljfb dr_,:h_vdim_, .b.‘.l).i-l C_—.ﬁbj Z....JL: J_U.)_, c(.._.A\.ﬂ.U
CobLEY) e gl 31y S OF daadl e penlall Ja st a5 #
Jﬂﬁﬂ‘wl:l;zh QL:_,:...Mwupr_,cLASU .‘_‘J.»;M‘,
y&,&;‘ibiﬁ&i Ll (.___ALAU Jasl 5 0 4S5 o Sospall e -t #
i._j,a.\lal.i}&_-jua_.)uﬁ.,icp)_:\llhi}l‘_,,(‘Sl}:_led:u;U#
z.:gli-lr:ALnU L{J.L‘.G('.P-Y‘ C.p_,:a'_, tr._.AL&llL'A.!l_.‘.x:M_,
el oy, 5 cS)AQA}fS“L&a.a)EJLDlle?-La-u}.r.:Au“ Ll > #
L L EVP IR VANPIN Uy | s e g I S PRSI S P
e ol Byl 41 ) oog b s U6 as g dladl ol
b s o5 oy A alels Gldly LS day A1 e (e ygdll
-3Vl iy ovva Il Loyl 3 LSO Ll SISy ¢ faid] 5 e

e
O
Gy
N



Lttty colonW) g Binta poalin ) JWOYI oo B2zl oalill oy
gaill gl § el 095 Aoy A1l Dpeu Jf o5 (A B

POTEY T} WY

4!

k

Al
v g

1 3

é b

k /

3

{‘

Tald Sz
Lpogua 21 | paal Y1
/.r* ks AL L Shran ot
\ I
Jores I u_u-j ——01 L ﬂ Lpmpmadtn [ Tpuat 3
2,000 | T

“"/\«-‘ I—T—l
Gy 3 oy
N o
S e
ot i

NEPRNTNEST) uu-

i g g1 S 3Y1y a1 eolill e 5 otlin By o e g S
ol a5

PUNIERIN - BV
rg_.uﬂh’llna.k?-bL&}ﬂu»ﬁywd"ﬁ&i‘_}du“‘}_ﬁw
o B 05SS OF e OMall G ygie 3,505 i Ty OF (Kb cpalill Jasl >
iLL......e Ejﬁﬂ r.t_a.a dtug{‘,i ‘3_,5‘.\.“‘, (..L*;Jll:l.g.oc_dbd i_k.b‘y‘udbw
Al Can o Sl JSK0 Lt bl el Ul dpidy Gl pay 2llny ST
Ly, Jo padela OL aall Jo 58 A @y codadl 245 e Ol susls
P LS5 plsie B g 2 LS (rgd g Le B L)y el b
by e ool etV e dopaoms 05 oF (Gahdl ST oSl ol S

.r.:ALéli Jast >



d:;»;‘..l\:!l&-)1__uIJAJ|J‘,é.aJIJ‘.1_;Ul|BIJ'>rﬁAEL,@§|J;_~1—\
:(GL..H

oda cppgall cas Al n5 Uylos aldt Jast > Aol ] o5 Ty
i ol i) gea Leai oSe o1 (ZZYE e i gare 3y 40 B 0SS OF Sy deatall
LsVioday colodaslly SlasYiy cLaVly pygdl o IS e i Gojb 0
LI 0SS of Sk

rdday Sl gl it -

S e laalis) 0 U Sl S e A5 plasizaly o101 5 4
cdaiey codSy ciyl) HLEO J L2V e B U clads 5 Y
(A cealld) T (S-S olldSy ((OlSy (ol iy
O ol Ja ikl JUy OF (dall oy (Sadly cplemaaiy
ol G MY gaay

WS Oy e 43 0 S ! |panar OF ool e @ all sy Y
o oo A e 1S, OF e il Jdadt asbeyy (S, cd,l)
?Jldsu,wzdﬁoiﬁudsgulﬂmuuws
O o claalin o LS 0igd L S5 A Adaadl 3 guall eda (Lo
pygabl pae oSl Lall

el ety SN olS plasial, (G ikl el o Ll ) S, -Y
Of phaadd gy clusNt eoalan 3 Ldandl 5y paall 5 Y1 N
055 Y Lacalis OF g ULl =W L JS o pe bl T 00 - 2
pliall 5ee, o Sl dSIL L Sl s G T ) 2> Al
0 dol SldSUladg glae xS L IS 53y Concept Lables

(R 0Ky ey (05K 1 e SlalS e AU Jam olall pya -8
sda g PSS egrlan aie oilasl JI Sl g b s it it Sy (aay
LT Lpodsnaiy dal, oolads LS palie o Sladsdl oda Solads
O oz 4SS ealdll o Lt ) oladSly (Tl Eyadd
S e



e (Aol N SIS gam] Bauly Laglasyy woalill e (malS plasesaly -
e A aly SladSy Gonppts plisinl Jodl s de gazes Jons ol
Sl ad OLSN Lgaase iy ol JI LSl ppgdlt ol OF Cas
(.Lo)jwﬂu) ZJL:

cpplill Vg 5y Oy 6l Jodl om0 35 Aot e W lall sy -V
CJL«.&J\ |_5>J.>v.i ‘)Tj 49‘_:..:‘!- _5“- Q‘J}-T L;l_D U\J CJLA_lS C,..:Ls bl l_xj
il

(Jghany coS) e cddl) BIUI 2 SIS am Wdall pdd -A
L@Jﬂj L&w%ﬁﬂ‘t@ﬂmﬁmh}:a;&w|a.udl ‘(}ﬁj
LU e ealdl Glee O b i Wil oy Aol Gl Gan
):STMLJSN)NQTUQWJ (odd>es g

g_.,.Uai_, L-Lg}\.‘.u L>r_....;L4,.Ac.......u ;5"")"\'“ ;_JLLQ\JMEHA\ )L‘.‘.&g_ -9
U;Z:A-ATJSTFAL&AJ&JA‘)QLASJ ‘puﬁuﬁyg{u@;ﬁu
- Zadazlt

Zr.:.h\.é.ﬂ Lt 5o Lo s.h...‘.ﬁ|—g.)

43&1&33—_};:.11 (,.:.AU.U %ﬂ\fﬂbi@iﬂ‘y#\q@—\
oan e O 1S, o Com oSy« 2N dals e s Il Ciliy 15
ey b deodal el ey OV a2 e 1g ST 05T il
.5y gl

utﬁlwdfiy)@b rl».\\ (‘)—Zi QM“_’JJTJ}A g_.,.?l_,_g -Y
akadll i LS dsl o e ST T Olda s, 5 MmO 4S5 OF il ey

&



s ol Lol adll ey legn S (5 2o ool SLSTE
Bl a8l Sud o Dol A1 ol 3 OW )l DL Lo yam oS A
assy SSE Sl gama 3 51 L33 baslae] o3 (A Bt Ay St o
el o pad g3y 55t e

Sl e i sadt st 1 o Bis) e daddisaeld el &, bl -Y
A B3 A D ge iy all glamg OF e ot sl a3 s
ol Nl Lgalas] e G oF o s Sy cdiad baslzel La yuel
A e 0p i de Byl B 04k g Bl Tl 1]
ol a1y Sl oy e s g sl

ey gl Gan e ealdl LS e ST 1 (el Jans @dall pya -8
) W= R R L Ve IO |

o pao a8 s, e 045 01 pas (o b SLdST oda 0, S5 OF o

ol‘..;.g,.qus Ay LIS ASLE Lo g g0 S ln e faxi =y
.(\)‘.s,;,u.u 13,59

@k all o gb m OF all e Jash A Jam ely e deals S olgml aay -0
N e TN V-1

A e T jie L35l el dall gy~

SA-N1y (Object « 2y «Concept p ygall iy ns vgas et - |
edeY) ela iy (Linking Words il )l ola L Si, «Events
. Propernons

alS e sle (SIS0 s ;s conldl jan ob 2 Sd —o
agar STy Bl calie o Jazti g ollls pay o ST

IR SRS I - (R SPW IR PIN P PEIR C Y ol b piiily —>
B W A

e il el e P oy A B A O ) iy -
Aagas SV aldll 0f Lo yuas SV Lalill

<

)
G
o~

<



by, O 45y (,@;i <l gl B Dbl Ll ) 8] e paiels, —a

B ey el 8 r S5 o3 (Al el Ledny ae oaldl

cday Lo qaldll plise ol SIS cols glall elizul dae e usle,
SRR R C A RO LN R WA )

IR T R e G I
bl 5 el Slehaza
I L ny iy ol ol
OT}AU;MLQL»JK_.:J_VJ.-:J!J{;J:_»W\ el 43y, b sl of 1Y
& A s LS el Gy By ¢ ealdll oy dan b OS50 pglad
che gl o 4y asllt 5 (,JL.J\U;J?):L«S,T ‘H;usi
S v ol gt B 0T S8 g cBes STy Aa 5,5 4 ol
Al Je dazm e aedy g acely T el of dnenn Lo OF el B0
Lpedaz OF doedtdl dpliy sl guabi t 3 olod 5 Sl e e b g o5n
O gedany oS
i SU W e Tons palin 2l gzl e Sl Basln a0
AUl 3o oy lny el e (e B sy Oy (gt
035 L JSO STy ciage 4 L WS 0T 1,850 O a0 Ll
L gl SUMAy eoali Ul e &y Gy b ealid) bl 5 0 G
8wl Sy Jooladl an SE e Las 5,515 4 0N
izl e 5,001 L) ool il ol 5 2l el S5 e 58
Sy el g o eal) SI e a1 a0 eda
cpealall il 2t 0 S0 O e deeMl OF O gadall w352 OF Jgaall po ol
¢Jrolidly oS Ay syl S e gl Bl e 0l 05558 g il
Otz e ol Il e by Gl g M hadll b e 6 7 LS
el bil 2 5o b o8 anantd Jylo I el bl ¢y oSe g



s ey ST el ey Lais Lgtsl o) ealdl Jatl = il
o= A oladsdl el e Ay ealadl Gy s I b ghad
ay ¢ pealdl Jasl 5 i (b bl e (4 pealddl oy el
Wsiss ¢ eoalill (b 5 (S Tvoens hais iy dads Ala OF oy Y
Leze JSO oS0y ¢ pealadt (n Jay M Lgelasanl S 8T 4 Olads s
coledSS G.\:\\) Al poalis oy Lad ) JU o o Sl s
S e g2 3,5 S5 (05K Uloly crany (K0 1

.Ji-'\l\ sl e )
> b o Ay G gl il 3 05 ol ] - Y
tdaald

riky o) dngdl 2t -

(AN A o Sler e sl Je et Wdall e -
Gle) 8 Sl g el Bl GlS e Al L.
Jly S (haals L S b S he) (GLAW Ll (S
Ognay o5 Olilziee el OF CaS 1 yanay OF O yacdezy 15515 O O
loge JS3 Ul

,I;JL_..,a.lsoHL.u«,so,,_ﬁug:dw1,.1,,4,_:;1‘..1,.1\‘_411_.1—7
O Lt AdSU Ldlamzal o o8 JU W B pan 3 eadeliy 3 ms
Lot 0 il ) puall odn Of (Lo Loy Cilien o 2 3 Sy 43 L S
Cpatie WIS Ll o Ly clealin o SLISY

(=Y SladS beasizes (LW G phidt 5 daadl dadsY1 Gl S Y
Lol bealas o Lo ot el e &Jaall U)gee o o s 21 5 0 5,0
A pandl ban g pde Dol ot OF Lo g Dngy eV Oy
SIS G jai LS 0y cbebas 1l ullaze 0,85 Y Lasalios OF o (Lilad
O o La Ay J5 ST cpaliald frgte SLAS O - ks
oS Ly ol bl S

Q‘ )

-,



J'AJ..-L..;’..@JL._»J (C'f ciswe Jeph) e olads Al s, - ¢
SldS e sdgh ‘ouﬂn.uywst}sowuu—r@,_a;
Sy bt Lghant ol iy Al SlalS L (ond p spie
.@u@&qw;ﬂﬁulow@rwb)\owdb

Sy Dane wUY slend oo L) ooalis lels cod o N lad -0
oS Ol aely Al el (..QJ O s o (Bodmes L2¥y SLY,
slawls (Regularities wlLasVi, (Labels bl (o Gadl 1,50
LAYl

Slds 5T 28y psghe 2alS (e 5 mad Jor e B boue (LAl 055 -1
Jay N LS e ppgill oS OF S O 850l o LSy ¢y,
0,y o d g5 Bla) s el oy ¢ Slall dold bl gadsany

ek Oy cpatie o Add S 155,55 OF Ol e (all Sy -V
ladS SIS 1y5 Ofy clad S Buo S5 3] L 1y yiy cp gl ladS
by i

Sledsdl Jansy pgis dlad (i Ot OB il B OIS ) -A
o oMl by LAY ST et 1 sl o N
cpspaedd Ulpe Jamb Lponsird Ul cppgall monas ¥ Al 0T 1S 50

Bl 2 0,5 Sy b i)l Ll S jam ciall Lo odadl oy -4
(il g pm poalin Lo 5 SldSTH edn (Jpieas coon)) o
e O 1y OF b emaely (b a6l Ol e U S,
ST Lk LS sy goi OF (8% 805 cBadous sal o ol

o e pins (omio 4S55) Al GLSl o fojor @l Jlasey =Y
bl sadous Aluy o 28 5,05 )y il OB saay
Sirte dr g boossle) LWl caladll 1ssdon s 5 ad0 e 2 O Cinall
Ay (LAl oSOl Bsle e ity 3 deinall b Naze Lo gy de o i
30555 A pagill LSy Jay I LIS aas kS Of La ega
el eoald)) Laall Ll danl

L)
¢
Ty
Wy,



rﬁmd_qgraz_uﬁmwbuyﬁ&_xiuoi@_:ﬁ@u
Lle Q|)h>' Sa Lle LA...a.: [;ﬁJ cr_.hul\ }:S\Jr ‘....»J_i g}\h.“ A‘J.:«y J>.u5
ZQ;AJ ‘dU.U

a,M,‘uvlybey&gM r_,g.&_l‘&a.o‘..:.,\_i:—\
FAU.\\&_.,L.‘}I,;!J;_.JNLJ\ sdell Ll olyladl e ay 5 ul
o paadll ol e SO L adll pealt San Gy L B 20
S adadt Bl S a g LS

ciﬁjﬁl‘ Ji L_,:il\ s\l e Z..:_M r_.ALLl C‘J.:w.:..a‘ J.‘« u)\h—“ sdelos =Y
e Al Hipaly b i olads IS e ‘..:.AL.&.U YRy P ‘..A.\i.x_i‘,
.ﬂ\ﬁg@ﬁ,,;d@ut&g@&:@iyr@t
Oly caaall J._..pl.a;“ S s daas 3515 ("H'U wU‘p-h-‘—‘dl'i—:-"
OB W (B ymle JS2 L5 5,08 all Lpadt jyaall ST e og 5,08
Ga e LLSYY Gl ada aloy o LS aaldl bl 5 o )
Sy ol gt DLy el 3 BLEYE

o Sy i SO ey Lot b 281 i il Jah > -
cb gkl LS

p ol u‘u‘:'r—u sl -0

o Ay e pdas Bl 1, Al OS85 5,8 (dall iy )
el gl LY o ale ey Oy eI e i oF Ol
)'L‘PJ.PJ“)J—.J‘J.P&M‘LU&..&J G‘JA.“&M“.‘JJL’JJJ.A-“
ot (93,5 Sl g Bl o Lgasee Ml (LI G o
Ao gas STy Ll sl

el L 55 i LB ) e D gal SV p gl (Al ey -Y
Py i galy agar SHES ol A ealilhodn 25
Bea 055 Y Gguy cealdl 5 e JoW Aol 055 o 1S



da g By ble Lo Uy cealill (g e Ol Gy Bt Lt
&b e ST 80 OF o e OY s e W Y e 5 B AL
coadl e 45 say
oy A A = L3 oS = Lodiis g e Ty 2 005 3 ol Ty ¥
byl olds Lol 3 el of Ml e Sy o3 ¢ aldll Lgs
.Propositions b, 31 e bohdl s o Al Lladll o oS sud
52 OF gre ey O &y 1 o) Ogunle g dad sadt Gh ey
i pden 01y Gl e Wkt e by N bl o gedll lals
iy A s Glan Led 3 3,58 ) e 5 LS ol oda
Ony odl Rl e dly s B e aldl oy Bl ) e el By -8
b Ostely OOl Jamyy Gomd) oy il oo 5105 3 el
g U Eldl oy S oldS e
Gz ol Wl 0,5 Y SN Ayl e ez A Jatl A oo me -0
o e AL A b S8 g el Slaad an OF T cr S84
s ¢ligia A3 OIS 3] Laslall sl dm o (LB AT cali
ol SN e Ay A 585 Bale] ]l 45 Y 0T OMN
g segay LS Llaall gl ua ltes ] Jeo sl el
Lo Lzl g de g Of Com A Bladl Gan GOl e (AT 2Ly -1
v BN e A )l LS jles b Bt s ay (IR el
- STl (e pge
i) e BYE ) 1__1,;: AU e el Al G plazall e
Jol b Ll St onnsin Cny gkl ol 531 Joy (o ol
il S Lo Bl ds oy ol 1 LG ST dSTIL,
fme 3y o
Al oz a5 Aol LN BT Sl oy Lty AL plea¥l &
Coseddl Ol ge Lede Jo A el

)
™\~



|y dons O‘_, ‘LSJ’.‘ Sbby_,‘u,aﬁy |sj‘? Ol u.a){h“ (‘M‘L}»‘i -V
5 J}JLLJI Slelas J_,‘),J:J.i:_..n Ll ‘_’J_,‘Yl&.n oy had
Ne¢w'y

e ol il ey caall e OB by I dast 5 e S A
oA Ol s OF iyt el gy AN G oAl Sl
a0 S e ks WS el 4oy b canall

oby O Zean U dagll LGN ealan Aoy = 1 OF Wl gin Gy -4
Bl g glisy BL 1,88 S o il Lisloy dede G b ey B
L a

Ml g o alall il = Laxd Lale wlghs Oy ,50) o5k s S

tahk WS

S Gyl e Ll LA Lgeans S r.:nu_l\‘).ifi‘sb' asls -
C ok

agadan S8, o D8 045 el ol aad Y

Wi P sl 05 Comu saall LS 83y Ll il 5 5 Y
oAl ) e OF S s p gl gay day A

& o3 paedl o Gzl S ) el e ges Jot i -
c o A paeally dandll aldl Gy o U dar, LS plusead

0555 Gy bl gl 0f Lol ealial) U g el o5 Tas -0
LoV (gt Ly gy (A poalaal) Do ealall UL

Slls CaSSy cdandly 35,0 ealdll Gy ORI s 53 bghadl o, -1
cisly Gl ealll Gy SBYAN e g b ghatbt e Ja i

SN 28 yal alia U Lo ol ome 350 o ;5 A A e oL@Vl dmy -V
copedaiell Lgmes 5y Lgde 4TI

M el Bt 3 ot A1 Gyl ool Y s (S8
.W|w\))aaﬁurl~“_,

,-
o
\ SV

o



s onell Il Glasst a L ploza¥ia) 55 CIla i Lgaiiy 2oy > - Y
Ay Bl M sy g

b Alally Al el Led st 315 (Y ) Oy daws il 2] -Y
L o adlly e 2y sl) Gl by ol3T 1 a5 g 50 O3S0 ol Laslae]
ol L dgee B0 Ul el Oy el bgvaas 055

LY el Lt o iy ol e ol g

dor gy LS @bl sl iy et ol AT ) ey 0928 Cpedall am -
Gl Yl oda OF gaslisel 3 1d O 05 PURIRUPSE I N A
o o rabadl sl Llul Levnan i) oo (3 350 e e
0 galay S

o e s lm Ly palidl Jal o old St s By 5 - Y
05 Jad ppaldinzad (3 5 ey L il Lo b Lsnw
Ut oda o (3 Al gl y o alall Gy Tl 1 b gt s e
JUky olacall plasizal J) BLLYL ¢ AT s sl 1y 0 of )
s bl s ALLS @oaldll day o s Sy A Gy -y
colelizaYly ‘.._&Jj\} Oyl olrlzaYiy ol lall

Ovedazald oo S8 Liledl L) o (B Legiy oaldll 2y 2 (all slae] Y
pois Ly ol OLASY agr g aty Ty Al oly G ) 1230 Ly
gy Ll s o B ) galde Latl 5 o paa pli Sl (Ll
Bl 5 B e bt (Al aad OF ey V) oyl darf s
o5 a6y claidl e S Lt idas ) Sl s pm Yy ealid]
Lol o el g5y ciam gl Aulys Jo iz oS alall st 5
& o Bl e (ealdl 2 od &y ddny g sS S paldll
L ey JKO 3 ealall B Al DL Jasy i S



Scoring Concept Map :pualali dabi j5- j3dds

L S KL LS any bl Bl 5 i lae 655 asy

(¥) (5 o
L gos Lagor
Ji Jis b p / \ b, b p
(£) g
.t b foeds (e s
Lo o

Al Ay > 0 s o g JS2
"'=2x°=4:-?'g'f‘tf \i=§.1:.>-¢1u)\.ﬁc-\r;j||.lﬁx-u:

!:\Xt:;_,\_,-,\.?u_‘_pi \’-=Yx\-=2.:.é_,ph3b)

o5
O



Propositions :LlLaall -

Jos Taals dudS ele s L] Sloa Guesgie On ae W BN U
iy e gpin O pae s Be JSI fiad ld @I

Hierarchy : g ¢l LI -Y
O Rad 65 g S U Ol s LN A fﬂ'&"“ o s et
R VPTE S R I WUL CH I

Cross links :dws yaf Ly 31 -V

Ll tj_ﬁﬂ el Gy s S s 2 bty Lo, 3 er o
Ll ol 6,0 Jf Ay A g G s Al Bty M iy i e Wl
den Sl Loy A T a I Jaly N e Gy U Lozl Lkl om0 o

Examples :{eY! - ¢

o5 Vo calidl bl due Al Lol LY ) Sl s
e IS s L s Js AR

seutali Jali| pi M duiaot
btz L) ealall ot 5= OF eoalill It 4 Sauadl clu,ldl cond sl
g Bsuaze
Exploring Conceptual Change : _paaldl il Glazst ~
S cpdatald Lo all Lt il GLLST G aldll Jtl 5 e 3
PRI PRSI PR U RN AER S PUNFR TS S W i
P

(7 \.
623

>



r:‘r@fwﬁmeu&#a»,,;usumr@&ﬂ‘.Jbt,.ar&s
a5y ¢ eoalis B\jr)ﬁpﬂlrldou‘q.kd_ﬁ‘, ‘C).}:).U lda aulys
B Oy Glhe s Dty gty poalie Tay 5 L atalps o g5Vl
Tty dpdadl @ oalill Jast 5 G 25 5ae Ly ¢ Opalazed S Gutadly LA aldll
Jolge g e gei 3 M 6 E s oMl au s il gy gl s b 5
sde = eoalidl sde = Tl daly, = gl el s o Ly A s
Gl el By il s e CatSU ot OGN oda e elny cdaly
Gl ulyld Cidn A iy ety Bls b LS sy g sl Mg Tl
sl Gla Sty Jeaez 3131 palalt Just 3- Concurrent Validity 550!
el dn cpalall 5 B b i B Al DR gl B el
- P 3emeSdl el

nedazal) A8 all Ll 3 48 4> Ol Sgd> Al sde Doy 45
SR cieldl oo ealdll Bl 5 Lge CllSy ¢ pmaSdl e ls ol Do
Uyl LLaall sae 555 ¢ @aldll Gy el e Gpadadt 5508 coslojly cpoalddl Uy
g 1 Jls gl sl e gl lypndl il ) BLSYL il Lals
Ay B g A Gy Ao daily) 5 gy

:(_,Lq.llcnb.a,uk:.‘ilak—\'

As a Heuritic for science curriculum Development

o Omanasilly plall adas deby O (Sl e @l dust 2 plasuzals
.u.c ‘\._L._u, Al o 5 Ol G3ly S oy dall bl ki o peald
f.u.. S cpealdll Jast st plasc by o el mabie gk B0 pedall 82t
IR oy el ST Gpaldall 3,5 IV ey ¢ alalt Jasl 5 Ol eedaeld
poalll Lol O yalall oo sy Brain Storming cadll Civandly (relall pLs
a5 Lslall oda I ey ol Opayis A gl 3 ean OF 2l
pealas oy 5 el B = Cnedas Al 51 AW (e L pers JS - Cpedall Cls pas
I ol oa el 0yl oy e 311 gl

Q)
&
)
O



BT gti
i e sl s r_,.g.ﬁlli_.igolf ade fda._vJJ-l Jdaz &lls :-L‘.?Tuj_,
Lty oSy paldll SRR IC | PRSP | IR W el sie ol iy 3
39 ST o gl Ll ey ) et Gl iyl LS
crfauh Jasf r\.l_.x.:...nb b pacall oy OAL:.]\ s @‘JM aall R rjla.ﬂ CAL.A
Al gk 3 abls el dasl 5 ol plaseat OF J] dulull ede o 55
Hlganl Sl Sdmy e
c(..:ALiU r\.&i.;..ul.g J_:.ia:ﬂul.:- chl.'ll =2y Ovadall 3508 e A5 PR
OJOMJ;}}M().}U‘ wL.al\ wL_.J'\J\u.LP(JJ)SJgqu.‘_;Au_J

Y TN [ P Sr (R E P RO FIR R ML VUSSP
;r_.auAU

ol Ados Mt adad Cpllalt Sl u S e el sl Y
A g

6 me 35y (Lwasenll (..Aﬁ.ia:d):_, Qﬂ\%k@dﬂd!;bﬁ -¢
gl sk Llaad ralall o 515y Sandl pgand Oradall

ides Product U3, Process diles (nt Je aa k)l oda oo slu -0
P i O (Sall e @l dll st 5 O 2l 55 mad gy ¢ galdl  ghas
Jy Ll d> U QL@&SL@J—\JCM\ GAL‘l Ul EJ..\&J‘......\.BS
Ol s sl d s cali s cc}l.-.ﬂ o a:_..uan‘ r.:aLAl‘
Ayl O ganall

:Zy)ﬂlgr;ﬂ!d,liéﬁaull E‘}(‘Jﬁd—a‘ -y

r._ﬁ__,j..ﬂ 2:—-).\1‘ M‘J#J&:w)} 5‘:[SVT.AL4L| J‘S‘F r.l_a:.._JJ_l’

u:j‘ EON oo Lﬂ‘)b@LﬁSgﬂU:_’ u,.:ﬁ! °MU’UWCJ""}'° Ji\"f_)-é—"‘ 15)&»_,

AN
fiol
‘.‘



NI U U RO = VP TR RPN B NPT I P RPN FUS X JECUR
gao sl g L ) ealill 1 St o3 S clalae ) Al S caall B
Gatlly g eoalie Bt ely o gLl Lo e Gy Lol CaSUE B
L N pealdl ady o Ll Sl el p it Lol Slvs Al e
a3 s papin S Ll 1 de Al oaldl QIS cdgdr 3 ppedd! i)
AP v Ui I R W | ealdl Dol g5 s o pulas Bds eyl B oS (Jgdd
By o N ealdll Wbl e 0L Slw byl adgd (s 1 ealie 3oy 5
Lad oy Uy 2o b ealldll basl 5 Ll 2 OF ) eyl oda w5
CidS By oyl SIS 5 Tan e o g Dyl el L &L
P ST S G gl g e el il

cadalt palacl) U Ol goas ) doves 8 B jas 34y =)

cAllae i o r._.AL?uJiobJ.k.axaﬁ, -Y

el o Doldl Sl LB Sles I ez -T

Teacher Education Pragramms : nedalf slas| c.l 2o
o' & Metacognitive U 5 =1 Blu i 4 coalall sl 5 plase b
T el plall e

el e el el Sy sl (6 el e all CIU S -
sl (65

Metacognitive iyl plasenY L o jlgadd Al Gl LSt -y
cda Lo gDl as Lgaliinnal B G g S S eSOl L

Ladt LSt o Lall ol Pre-servise Jh =l ol J Ul el el -y
PN 31 aall (63 (..L-.:J\ v oY e In Servise Teacher

aldly el dll o vy, o1 a st Lo Jalll Pl el ¢
o 52055 Il it Sy an I e Guy g LI

castd (.._.ALnl
Q)
Era1)
Qe



adadll 8501 o] sisls -y

A Tool for the Design of Instructional Material

et 558 L 318 pasuns OF (Sl (e oalall atl 2 O 8L 55 e
A o (..:.A\A“ Jzﬁ‘f (‘-La;..«b C:Au‘ r:-@-ﬂ;! CALDJ) d_}i ols S ci:.a.:ia.ﬂ\ sl
NV g)i St X% Lu..o_)U\ u: < s..d.‘u_.asj el pla s Cﬁb}J\ fda J)LIA ¢)A_.€l‘

il esls ol Aoy o OF W5 g dr gy ¢ eoalall odgd By o5 ol 035 (5 Y

. Audio - tutorial &A—-—” ML lol> tusy N 9};. GJ__H r._.«.dlu i

As an Evaluation Tool : o ) 2] 31a18 r,auu dast > fu.,';:..;l -y

e Gl s o OF (SR e o 55 350 ealall sl 5 plisens

1w day o Jeaddll 2y - 30 -

Compare the Students’ Map with a criterion Map

Oy (e pagin sl Lo paigd ealie Ao, 5 ol Bl e ey S
Sl 05 8 janasens gl o Al S Aripf 52T Ay o iy Al o
oy 1 O 6ty o cp i s bl ol p gl id Gsy codadl s (5 anasdll
I o o 5 A el o Lyl i g eoalis Aoy 5 szl
Sdae e sl Je deddl bl

oF U olgmas gy I oLl Adae IV o Al ada el g 45
WD EINTSUR S FSRARY

el Bl - ol S s~

Scoring the Components of the students” Maps

Jg.ﬂb LS e Dl Lé'r‘-i;;d\ M\}\ ub' ‘.S,._M Dl 86 6 c—é_,.)ii
oy Ao 5o g0y il g g3 (A s T el Bt 2 OF 5y JUI
E‘f (..1)35 u-<'5J (R PEERE CJ_,.“ U.J.: ué) su.r«‘.l_o}j\ ﬁ.-.LJJ Al e CJL>)-b

Cosk LS r.:ml.&ll
Q)
O



:Relationships «alill oy U -

e Op e B S -

:Hierarchy . ¢! <Ll -Y

gl Sl e s o g PSS

: Branching ¢ &l -Y

Sl g eealdll Gy st e 3p0dlt N o alill Al 5 g i
SN (day A DS e s g b 3 I p gl e 8 IS L ps 0550 (gl
S ymald Ol 535 PV (5 grmald s JUWI SN s JU ¢ sY o>,
g Gl g o ey I e oY Lk, I g pmal] SN, S
A LSTWJU-:t’

Hierarchy Levels i ¢l oL ol

T

o 0 D
d o o o
;

W A W N -

Ty B ) go sy ealill JaST 3 Zon gl gl e g K2
General to Specific : ol J| olal 0 - ¢
OIS By ¢k dr pudl 055 ol JI pladl e SUNe Hla S5 W) 13
SSlS 13} Ll i doryadt 0,85 IVl s e Aoy Al e VY- (e i1 s
gl s go bl YIS ol

_;_\_,.l‘, 2_,.._); =u,pl:'n.U rw‘wc:a.p JLE.'J\ '/,\'ﬂ - 7-\ .
ool WW = Lold) plall s e J! JASEEIVA-R

)
o
QL



.Q@);@)hyu.ﬁ pladl o remne Jlil AL AR

Ll et = el el e s Jlat AN - - A

Cross Links :é.s &l wdo )l -0

O B b g 2T e b ey Al o b st Gy dm 5 il )
Lioees s e B ST D5 0,5y ¢ il

S o ol Ay (b el Jasl ot i Ll e pase il 3
-l Laal bl b e 2o geand (il a5 i LAl e iz
Ol iyl 0dd dor gy il javasd B 5V Pl B ee
el S e 6 YN Aoyl e fadl ) Il aasd Ul dasl
s 5 gmas iy AV sl DM iy ot ety g A g B
cideally & Bl o i) TS bl sl 2 plasuial o By Llax

550 il B ealall sl sl A oLl Jdan e O Sy
O Y e OF ar g Cpaadd Aty i 58 S das o A dsl >
I el Ly A ) ey (s (Bl oy o Liligind s
Al Saany AU w Al 3 LS AE wlul s atdsuad il cdime Laj 5
bl 5 el Lmelond Lol 2l 0 3 daadhl 15 dodae 2 VY e b
Tad o Ll s Sl he S uys Ll eda Ity Sl sl e onlin
LS UL culs 2l adgd W sl fadl Gl By (Jnll 1
Learning to0l o <y 5 gneS gl pliseinly g gad Ul et qaldll Jush 5 oLy
gl Uay A | ol iy (b I A 5 5 Sl ke
olgdly Lt Jasl A1 o lASy ¢ Boledly DA Bl Ay D5 co T Lais
rpoplin 3 Mo gkl S Dutadl eenlall sl 5 0F G 5 geaST plaszaly
OJ.QQTO.{A\&A‘.._.ALA! it 5 of I edo g5y cppladl Gy MRl agadas
R PR g R & T o N PN U R RPN WTL (S S PR R WA H
Lol 5 Gp doesl oYY 0L il (3o N g Ll st 2 plaezad
e ST Ad g8 ey 2 e i OF e 2 ST il

el Ay - e deney ol e L Ledy

o
Qe



(aualasd) adar pb!) o il ! Wad )3 ok il gu )l | Jit

SMAa N1 J931 1 Luaal! 338 saud gl
1L 19 idant
el Gltal

colll Cay s S OF -

casle el gl o U el OF -Y

ol oY sS4 of -F

LM YL 8 aldd Al S, OF -8

:_,,,.xm.h.‘.,.ug&,:)l.l._.,y\dt‘snwiu),.a;}su@

oy 4 ati e s S o aalll -

AU e Y Bl oyl Y

el Sy e AN Bl e B -Y

caers WY sl elygll =8

tugrodl @ el Ol ghas

caslll g gnd g0 Al o i G I At plazal g1 aus ol Ty -
el Aoy 5 Ol g gy iy pedt e (GO s N oyl 2Ky

Sosle ot Lty Sisle Ly dasmll L2V (6T @

ool duads 3l

Uslly Sasle el ygll o #

3l pggia g peld 33 1 Dbl O o iy LYY IS ey -

J’x_J‘.’ c;lHJL_a 59,1.{ L_,jb celo bu)S ‘):_..:LJ’ C:.p! L.i.U ols ‘31*
Lol s Lo Con Loy €8 22 o 5 LY oda

Q)
Eroc)
‘.‘



ey WS e s S o aslll OF Ly OF G LaS -
...... Uy Sasle e Alall (L..,,-’wya*

con SBU Sosle zas Pyl e

..... f3Uy Foole Lzmy el gl Jo %

Dl A s B ekt O el ey 5 -
0 L 6 s i

..... $ L3 3l

bzl y ol sl Lanlas] G 13] 4

..... ¢ L 13l
..... "cw.... I3Le
oloh l Al ol V'L‘M l"‘" C'_“"J'i “\:‘."M‘ Q\-'t"l uj._LT da g =

JaY e el ygdl sl 0 U & el Gkl
okl 3ol O U e 4 el A BoL
JRTECSPU RN VA Y PR VI

........... Shx 1L

el paga

Tl ag o e el oy BT 0y 3 Dby b Bl 8 -
Al s 3

L S Bl

e Spenag B3l -

o ol s a0l g b Sl bl A day -
o W Upts mgy il 0 p13 Jadey sl ol el deple da
Sllis JS2 e olagdl g Ll bt Gl 2, sy il
el s Jou

b L 2, W D s Az te e Lalely Al o -
Ll W s il Y

7\
g3
N



co. Shas L
Ly&\ 3.»_,9 F f GL\o‘Y‘ .‘.b?- -
...... ¢ 13k

...... ?G:;;...SBL.

Gorlor 1 Jota o) ol pdt OF el o) el gy oS ] RS gy -
ciarl gl o elh oy o WL ekl gy A ety Lo e dny o
s Jod s Al By ay L g ey o ol gll o Lotiey
el ol e Ay P Ay Ul

Ll ol o c:..:...'.' 3Le »

.;:U\Q; L.aﬂi C...‘b)g'.:l.'_n Lae.l._.nwcirlﬁ.“ C_"’J:"‘i—
Slediel Loy Tasll ke a5 I OV Lo

fooll lede w>r g Al Hsall Lo

e ponlill 2 ) el g ol s el 2l




e ga

ik b JesT -0
..... u,as.sU.\—i
...... J.....).<...3>UJQYL>—;‘)

oo Uaskd 5,Lalt oLl (%) Lokt g dommnall 3, Lall oLl (V) Ledhe o Y
et

e g e &Ll SN -

casbe ed slpgdl 0

elpya i b ol —

el ol g3Y1 o L1 -

el = dygle Bl - aad =l - Lle B OLE g ke - 0L (Y)

o Dl = BB Bl — bl 4y S -



(gl 1) e i e gk i o Jt

S9laN J9W1 s Jualal 3Lt a1 iailg Aelil 53kl ! 1f gudaglt
T X3 ] o ,‘Yl Y WS

101 e 156 CIUall 0,85 O o g g sl s s ey 1Y
gV 046 pa ol A SV Py )

ol plaail D 3 Dy 33 I SL S A sy Y

coaledl plaaily Ll Sabdt Oy 0, Y

iz = o ler — ol ey = 6 e Bl ekl gl
:C_,,.b_,Uu..._).Uus,__.Jlol‘,h.;-

1((§9l8a ¥+ ) pggall @aads W gl
SISy (Lasls I o1 3T B o eb 15) daall O pae agde 5 0t )
LU sl ‘..QJ SAs si.)L:...Jl LG _,i A:J.LA an Lq.:.LP L;.Lh.: W
Sl bl ga] Led Sy g Y OV Sla o o+ o =¥
Ol e NS O G vt Gy dads sl B0 s glay (Lol
.a;ﬁ ol

1283 ¥+) ()5 V1 mudlaell Auuidlypggatl! abga Lyt 1 LALD
Adae 8) Gedmney (Juse) LG Ole g sl OF WMl (o -
L ehas Iy Jo bt ol 3 ey el Bl Al @l ool Gy Y
Chds eSSy i sl dil
A B daay JH Y A 0l BT s Gabdl plaail D 3 T ) O T
Ly laall 4 gl BL il Al 5 U ) 0T QIS o o -
AT S

el ol 5 el LY o s e G L b -0

Q)
Eran)
‘.‘



(39195 0) madtal (g ABMal! dyulad B0
c oMl I L] o 5 (Al eealdll G 5 YR e S -
Aty Ll palill 5 oy B3 S G Y
.3_)"....“‘_’19‘;&).'\“ |.l@.§ Mul‘hbpﬁfrb JEWL}"}; -Y
o ] ko s e gl g bl b sl ey Al gde 5 0t -8
LS ) s e b

e 9ot
o Jes W sy il b VU ] = Gl planil) L2 Y e
Tl 3 5ae dl plasuzal Olpdl Jlo e 2T, - ol Jle
flagee J3 Jls ;55 n Bl pliaily Ll Bldl g OJB 1Y
rSb U e 1Y
s ot 5l e ekl 5ok J Y Ll Bl Bl - T
Ll 5l e el 5l aad S Bl et B S o
A 090 BN SN Gam b ssbdl pliait Al ks — o
taJUl el e JIE bl cUn.a.U S
AN AL e el asd s g Y i -
P Gy 1 Toall G S -0
b b Jost io
...... fp S e s 055 saldl el Al b =
B JW DY ey L e Bl At T Ll Bl Al e -0

....... dae By, ol rU.uY



Ll ipladi o ggal
Gl Leanze) e b = (o) b ol 1 oY ol
chls s - a8 el ealdll
R R U B (T

P L R P I S E Il SR [ Ve St TP
ol

spaadlalt (s A2 et Mlowsd

ot o BT s SV 0y ST Y Sl Gn gty 2 13 -
Sdpr 2ao L Lpaer oYY 030 e Lol 5Lt Dl 5 Y

S JAL AT ez G LS s e R N = I IRE R I

Y Y Y A
T oaldlh Ty - ) el e oSl oy e, 01 265

! el W

Lha it

oA olsl'i.l

|,...u.‘ Ry ;;L.v:;;ﬂ

N

o\r
L)
bt s
hys o Fi
sl dnalt
e - pd g S5
et A3l alall
e ~ s
' [ o oy
3 ~
ol 28 it A 25 Sl f 25 R
ww RW RW RR
F2 LI S



Vee Map :V JS&3H Jalf e
LB gl dw ) Jaall Joall 3 055 as OB (p il 3 Jeall
Ishad Lhadass 5f Ly p g Sl Db ) oo o8 Ly 2 (A1 Sl
Sy Al Buadt B Al 1E A el GOl ol )
L o0y ca d}...a‘,igbul.._uy G e O 9o ol phadl s r‘,ig‘bu\ﬁ
il dhs e b A gy 1 ALl T D311 2t 0T (T e
cab SN edgd 4kl dealall

SlaYl 5a 4 5 Gy Ay Jeal e de OGS Jaall OF by c.,:,i,
o8 o et saeld s gai ey Al Jor e s O Lle Ol caw iyl
Lozt el VAV & g ol u G Lgiid iy A DAl el Ak
QL&JQ‘ J.g)u.: ﬂ....n'.‘i‘, ‘rjl.\“ JAL&A ‘_43 l.g._.a.,b" J:AM u,.._a_).lﬂ‘ u} sdelns deut
Al aleld VAVY ple Vee heruistic Vg oot o o OF Nl oda o iy
Bl oy ik g e

|V JSad Alay ya g pal

g slanl sae VSN 3y > e Gl

.Gowin’s Epistemological Vee ;4 &3 ,all V iy = ~

.The Knowledge Vee i ,all V i, > -

LY ol e Gy Bl oy Ll Vee Map. V 2y 5 G ,ai
4 Lanall Laaldl 10l eall Joadl Joe bl Y

O N sy ks S e 3ile Ll VS sy o
o ol oo I gog A DYl L alill jolally LY Sla-Yl

&



ol wle (o SR (e ahss SO QL VS D, 2 G
lall a Sa TLlST ey A2 W1 el iy (5 Sl el
.MSLAJ'-_,

1V S Alay pa 5L gSe

Y G sle L U.g'\ll Lt e V J{.‘J\ oy 5 0,S5T
JSI b ke b OUUH iy 5 Sl CiL ol G YT il
V) JSAL L L2y SlasYL s

G Gl gmadll GLES) e VSN kit > el Sl
elaial Lhes G pball s Loaast S1 g1 Y1

vy L Gy L gy Jeldd Al Je Al VS Aoy 5 asls
PR ‘..L-:Jlgl.svg}i.‘.“ da > C?...:.:Y, @l Ogngn AN sasadd & all
S & all 0LV g oo A el o e Lasl Graladdl aels o da

. Metaknowledge, Metalemming oo JSJ il VS0 i, 5 200 A

LN e e na VKA Qa5 e pi gl LY o1 s3Y,
el e e za beas N LSy Lalke oo DAl OF pay B aed) 2add
SIS e plasail 598 w5y @l Ly 55 (AN olel 21 ol iy
AV polall pr bty Jolia JS L Solis e —aie JS 0T Lzl
e Gowin “Epistemological V" -, d L3 alt V day 5 - Jorall lia 4S5,
230L O i il Sy ekt Gl st s Observation ab>MI daal
ol Je S5y olsVly Slus-Y1 da>Ya 3 Concepts ealdl aals il had
Syl ey (b i gl ealill e aa Wl Ly gt p gk A UL
R (FRCIRER, [RTE DR VLW |
Leha e o5 (ALY Sl Lokt b ealdll wals 151
wardl Uase 0bs U5 L2 5 las Lealas oS 13 cgoly UL sk s

&



Sl J] o585 Gse L Uast Lull oUW S B3]y cdae penai Inquiry
e ol Labites Obue oy o) JWLs colbd Tas

V Sl day 5 oot Choy b L

a1 it gt Y1 J ‘e Thasladt

o AL Giad Eocus Question. AN el
Thinking Side SN e LV Sy ,\]e(hogologfczl-’&d-e
LB e it Y,

Theories, <l hd
PR g NCSTRVR B B VRV PR Y
RAVIC PRI IR RO IV |

R
Value Clajms_
'J;u“_h ,,ii .'_1‘-‘5‘“
H .‘:_ ‘.);_'l aln’
o S8 adie
Haaliieead el
Knowledpe Claims
Dpad 2 . Lz "
S i B AL
VTG IORCNISC NUSEN B

Principles g Apad ’ﬁ::\..
[SEREN R UNTSTLRVIVING | RO I Py Il'lil!fotmﬂ“‘;ﬂl T
Al 5 J sl Rl St J Liiaal g
RIS ) Laadad g 03 SRVt
Congeptyal Principles Yy

Do s ] i i s b e
oty Saallt peal L iy 0
0 e

Methodological Principtes
Y ea i Leadad e 3l
il Dol g T aani o
Concepts aalad
ot i S i maliall 2yl s
SO JEVRRERNIC i JUr I
I i) Jai ey S U pm S
e ol il paliad ) alas

Data =ik
A EFLVICLEDNS, UL
R P

Saalh 4/ gl

Obijects and / or Events
T R PO IR | T TV TR
i 3 Jd e e

Vsl day 2 dalaidl ol oSl a3 0y g 43 pall V iy >
B pall g opr b (sl (P Ll 8 bl dn gl Lo U



: Focus Question (guuis1 J15ud

A el ety S ety S LT e 04K e i)
RUECPY B VCSUY SV UM S U W s PR VES RSN W AR £5 S
IN e g Il L] 0585 OF oy Ll M s r.:ALA_U
o ATz ady Wt e Oy (o St - aaldll Y U
JSEL play 45 e I3 OF ey JUEI JS G LS 2y o M) i3
VL Pe I PREL Y COR I G WA LS YRR Y G K S B PP R VRS LR 1 L)
< SIBW J3di OIS 131y (&slall il Jigdl e OF g SoLe ity Aty Al
v JU b S Seas JUgdl OIS By (L ]y el e 0S5

Objects and/or Events :&idad1 gi g LS

g Ay Ll Ladsadl gV sl SV e 55l L2V
T Sa Le s Sadl Ll coudt oo d pis 5 ) S &gy
VSO b e LS ol SV L2 0 g5y el Y

Jredl LI la b ey o IS0 LS S N DIl O 15 Sl
Syl B Jay Thgbns Sl ydy L1 Jby e sl Sy 0 Sau U 2540l
S Ly e o3 LS 551 Raises GU 1 5 1 Al G e ST
R T Iy DT L B RS VA P U WS, U RCTRESL P TS
Ll S0 i by ooyl Ll e dalshee vy 2l Sy (s
T35 Jo Ll Dl poy oa LS oy dhall SlisN1 0,5y 58
o e JAl Ll LYy 55l Jphows 6 WS 5 ipentl ady o (i
c Sl el

1ole Jaidiyg Thinking side (§pSaidl itod | Aoy p3ul) pudW1 (il

Concepts ;@salalf
Sl Blas qealdll s gy cidy el N Sl 0T 3 a s
S JSE gy oV Jadl e peadl iy ad 5LEW Can claamuYl
-«

(7~
€
Qe

>



Principles (st

LV e Goadl LlSaly Jgatdl oo Ly Ly £ Aok ol ol jle )
Sl o Ol s p Lgmaby Ly (Lg ko5 I etk o Sl
3 Jads el Gladt plasiad 3 Upedl Gady (L o 1 ol lally
S cpealdll glas (ool OV A2 VSl Lt = Sy il dalt Jlne
Laglsl 10le g toaldly ¢ puuadl el dadaze 51 Ll — dalbuias Ujlas e (oLl
o elaz WY p o) Le s I »y Conceptual principles daalio (sl
) Lex g sl ay Methodological principles 451 > (g3l Lagiliy ¢ 2ol
T B P VIS DR PN PRNCR . e T A alsl plaszal

e g g ealee Tis 145, Al Al O V- g ol o>y %
cachll gl Lede w0l oYU dase

BN L b g ot T 1A Ao el e el pse 2y @
A B QORI {0 PR PR EE IR

Theories 1Ok Jad

day 5 gt a3 Sy OF oS e gl 6 Lt Ly SlasNTy al bl

day A e ¥ ol il e ey cfoaldl fhas Bl Alad Vsl

O NS (oLl ) ple pygaaS L1 e o gl poadly b )
cilay el W GO il il o3 ¢ Gany Lpean paldld
e Jenty SVl Gl gy iy N Sl

Data or Records :Csdbamutt ol SLedt

X lgbde oz ISV Sl W esall LN oo 3le 2y

Tap L5 y—e oM 4 Drawings ol ., 51 Photographs |, se 045
of Y 13 <A Count of Occurences &oud! 5, ¢b o, s4e 4 Records
PR PRENPRTIRJCCIED WIS S [ TERpOVE S W I QTP RN

&



ci.‘:l...., La.:.;) QLL?)“\ k..: ‘_é b..\_a.:.._U Q‘_,;Y‘ u,i: Qi —ry cih;-)“'
L33 Skl g el oyl 1 2 ga A OF 5 26 3 abe Gl DU a
Transformation :SLed! dxtlase
L2V SV da>Ye WS e Lgrex o5 A1 Data Raw Ukl UL
W e ooy cRodiney 40,0 5500 B s o Y Eme Slasl oL
OL:)ul‘ l—e"‘ 4P [ - ‘_’J d_,g:_, “_,....__JJ.“ J‘}_—J\ f LL.?-N‘ U_,_G_..a
obsla >Yy «Graphs i L0t 4 Nty (Tables Jsladty «Comparisons
.Charts ksl =, «Statistics
SULIL LN Slus-Y hyy Lal caall e s g Aalse ol Gl
L) ooyt ol Lalie 11 Gyl Lgdlas <2 I
Knowledge Claims rdualiuul) o ylalf
0555 O Compy ey A el Ut 3 0 D3l Bl e 5l s
LMo of A eLENy SVl s ) DU das e dalsdl G jlall oda
A By ULy e
B sl Slelaiiad I 5410 sdia Al dalseall Gl oda A Ay
cy A s goasadl s Il O ey ]
el e dabn ol GOl OF Bipsl Je uela VISl dy 5
Ciduda B pae DLAS| ST el LB Lty (Ll & Al

: Value Claims dualiiul! m.att

o SV sk Labadl call sy cday s eV O G L s
r.__aﬂd‘,l::_, "._’JuUJ,n:_.,_A:SJJ ‘u,_ubhbc.‘a;!Yi.Al:.;..lh_’)Ldl
oda J»JAL‘__J! L.Lp).; G,lu_, Q&’Lwa}‘g!ﬁbi-ﬁu _,T alse

LY ey wlebiaazl Y
~Q)
£
Qe



F.Q. sy wm

T RV TC R A oy wlad
' A Ot Saom i sais Jiadd
A il 2y e a1 4lad Aaaliiudt i

G ki | eS8 3, dad ds Y sl el AU e W)
N F A Ghe GRUD e [ GG Gl ot bald 3,0

Gl aad i e
268 D A Aot oyl
(Y FHEWFRIEEN PISOCY
RN
Ot milpalSD 3 d o pae?
R ST 3 ST TEER
galadl roaiiid S50 i jaid
Fuiad o iy ) 8 aT b=ty
S 5 D85 et P Ly
I e A S e 585 sl ot
el ey -y Jabs L
il elbiaag e Gy - owsd
) S B
bl ous

W el S e 0 iy et

PR PRI} I W PR W) |

YT N RWE Y- RE2E
o oS ¢ AR £ ga 03y Jslaa s LD e laaltt /sla¥

oSl o a5 3 Jlae 4 S U3l dane sy pipad s S Ol g

R A E N JS ] [N R R I 16 7 .
B - 24 TR .
A WE PR R D MRt L iab
Yk
HE ]

R :
W Gatn e e L [




12200V JSEH Jak ji @385
Introducing The Vee to Students

oda OV V) (LI V KN oy, 5 i) g 3 e Lo o dr g5
o e B sl B I S Gl s Sl peal ooyl
: SEE oyl sday (V) day > ok

eVl Sl Y1y ealall et -

Begin With Concepts, Objects and Events

s 7oy A el AVl pggall iy a0 0 s R
e d.U-\a_, ‘(V) ih.!f L}": (,,_.auh ZL._U,- rl.-l‘ r.\:;...ﬂ 43 ‘GL:::.Y‘_, Sl
lu>Yiy Concepts oalill tlany (V) day 5 (3 Gnags 2 ey Onads Sl
oAl any Sl ae Al 2ty UL o e « Events/ Objects L.2Y1,
o5 A el Gansy o 0L - S - Sl Y Blasl s 5 2!
o el SL il Do Bloa dy LA = LI - it i LN
J.PL...g da ﬂ_, :.(..:Au.U oda A J:ST _,T J.>‘_, o Lf:'."':"" r.@.i (..g,:JJ d_,gz J:..A)\SJ‘
SN et ) dee Lals e il L paedl 8,0 U o3 bl
LN

gt P N3l SN 3,80 005 - ¥
Introduce the Idea of Records and Focus Q
el g (A s AN G s I Dt O e e Ul e
Oz I Jooy LY ST Sl BN Sl o 2V iy s
SV bW Lpaasaes |5 e m A1 ealdl OF I BLoYL ek
ol ol 55T omlin ) Ul S ety Bt i By oLV
e CL IO AR PRS-V PR VISP -E W IR PRCI NS | S PH
L St cooly LS el 51 Aol oddony Bl 2 s N 15l 05 G JU
Mg das bl o] iy gl ealill e 0dad oda Ui Jlyy JU Yol 2oy = 3
AVIPEES V- [N [ PRLY EE Y IPOP R PR RS ] el ey cadd



Sl o SV andl oy A8y (bl (LS (L) Aol e b A
ol ;A aalie A a2 i 45 Ll Bl cLall ! pealie
St gl D)y pall poaliedd Wall e 5 N ey caadlly 550 A il
[Nzl 5T QUL 055, &5 U add, =l r@dlduwlm
oAl U, dr s o Sadl g dd sl L, JI Data Records
ol el e Rl

Dbl Ol s ULl AL - Y

Record Transformation and Knowledge Claims

I3l 8 BVL oy K5 gt (S Ladl opo el

= o = Bl ppu) IS5 05U )y bl Bl G pm L g2y ¢ s I

ool Oyl (AbLaltada b ol oo il Bl (B dasd g

UL s Oy bl wlakdl fail 3 gl gl OF doedall pead 2

55 bt sl fealdly eoaldll OF Lol ol meanyy caipadt @ ,all cld (555 0
Lol Al e

o #H quladl Sumeti A JOed oY) dad
Thinking Side Gl Coay i Methedological Side
LalS BR 3 ja
1oy HRid =

5 ad Lo

Wb hgcay =) dealidend pil
‘b e 00 LD gt s =Y
cAalad 2 P ol fead e -T

LS oW iy = tlealbiond o jlad

f.\'" ar..u‘,.'.., -

AR iy sl b e e e S Y -

Yo owd 5D 4

13l “M‘-‘-‘n‘-‘
ae oty N WL (0 BTN ot
S Sormma 2t C'V 0 —
g UmiS LYY i 88 Ly Cco-
o S H!LJ;!_.U(Y S e el ls o sl -

-..LJ g L i el gl GASD |3 el Ga
S ya AP gy (¥
oD e il

paaliad el
-.J‘).—-‘ALA:‘\S_—? )_'.L‘.]‘l_,.‘;,_’dgLﬁY'“—j'.'—:Jl‘—y‘

St ga i -

JE ENT | FUVIO I { I WP PR P
P Ve e AL

shpadt / land
S e Slage s ale ) SIS ol

&



ol bty 05505 Inquiry cluaien Vi Lles 215 Lalinn Ut G ,ll1 22
CE Il i by« Jailllndd 8 sl (oLl el il Gk ey 2l by O
hae Jetas ol ool eSS Dl 1 A St DAl el e
Of doadell gty iy ¢l 34l SBMAE A1l ot A oldly paldll
e e e Lo Guy 4Dy w e b n el Sla

WSy oyt o LG sy 2abindl Gplalt (3 odoad ae @l 5L
SO hlas g o Wilises pl0 ey pellanad V a5 ely o ot o
bl Oy (Al y dslyy dads Lalias Gl I sty Sadl i
oyl ooy LS il 351 >~ Gyl S Bl 1 s N Jl Ll

Principles and Theories b Jadly (gstll - ¢

ot bl iy (ol 0S5 el dll G giy Ay, sld SV LA e
Lo dlaay L2V Sl i ae Ly gy cdasldl ladse 1 Gl
PR P NURP SV BIPRCS-1 JULUD PP KW CUpY S PSR L
LG laaally U OUE G Gy BN ey Tl L

slain ¥l o g A ol Ll 4,0, ¥ U gadall  Laadl Jeddt B
At Lo G all oy fe 5 Aol Aot b OF Wl ay ca O geyay 1
R

caad Wbt JO 5 oty ealdll Gy B s g A ol k) L
Lk e (ooldly ealdt r Wy ady ey ST zaiy L 2N Sl
Sl tela iVl 5 L Skl ey iy el B Lz IS
BU U b el b el 5T SV Al gl CaS (ol md 5 G
o d L ol bl Jald o Se Yy el s LY T lu N1 el
S (5 0 o US8 0580 Lty i bl 3,5 o0 3 61 3 Yl
LA S ALk I e e cw Ogapis slarnd gl oy I ol

L & Ll Ll 0,85



:Value Claims ivalsel! ‘.._.3J| -0
Sl JolSOl pgall] o el e dalie i ot 3 O fa b
& ga yodo (g C}.p‘,ll oAbl LYl r@.}'LAL;‘ s ol cialseldl
e il O sho g Ll e LU N ey (Bl 850 Wl e
W EE MY
:Scoring Vee Diagram Otawyuldls V S dalif pi jodal
gl LNl pf:_: SNV JCadt dlay > i) dalziee ‘..:\_,5 8645 Sl
P L@l e OLS
Focus Question s puue o1 Jiputt
B4 | 1 | | N R Y VJ 3 = e
ciy S enlal
Mo Cluo-t 5 oLl edy 13] 1 g I Sl
g I LY Sl
Objects/ Events s&ida /o Ll¥
RO RvaN| )‘i GL.:J‘Y‘ QJ&_{ (‘J bi - JA-#
LA.@.LJ»_g )i cd...._..'ijj\ dl;._ib .la.JJl\ u....__._ﬁj“ "u“:J\ }i Gadl u_,_:« ‘Sl -\
o A A3l nlas e b LagS

QA

(/

@3
T



Theories, Periniciples, Concepts sgsalall (gabl! (Siba ot

ol S Gy (13 = hs

< pSI L O 15 5l el By (oole Ops (A oalia Bae G 1] )
L P gl g

(Laalis (g5ba) (UL o lamly Leyi PV Jeoy el dll 5,6 1] -
Al 4Rty Al T (31 (ol

Ul ety o piy ealall g o aldll oy paldll 5,0 13 Y
Al 4 R

Sl &ty (Ul e gy ealdll G e 13 -

Data or Records/ Transformations «Sbibed! Aot las /Sl
bl s S UL G o 15 - i
e At b s L s e e LSy SUL O e 13 Y
s SUL Elae 1 SULI G e 13) - Y
g2 UL Al Sy (s, Sadl da 5 A SULLI G e 15) Y
rS N Al e 8 AL s e
das,e UL Gl Sy s I Gl das A UL G e 15) -8
A gty (3 N D
Knowledge Claims sdualsadiulib)lalf
™ BIPV A P g
e U T o LSy dabis Glas S5 B3]

Slasass b (OLIL Tas . s pealis Ly Lalsze s Gjlas G e 13f Y
LU ey UL 2y



cddr 2T ey e ) Raseldt Gl cnly G Lo O e 13) - 8

. ﬁJiZ.U aJB.; ig> 9 % ;'3"""‘:' LSJ’T bl J.LLJ| PR uj! Lol J3

: Value Claims i.alsed r.,z)l

abiis L G pmy o B3]~ e

PEE I EEEN (R Y R\IPP O I WS ERCIN (0 O L I

ez Les IS L] oo g2
: A new focus question dudd| s 3 Ji 5ol
Mgt Ly Vg 3y o 5] = s
o A st Golall flad e oy L) Vigw O e ] -
sty

A UL P VIR ES

oy $s Laboratory exercise il oall oly,d <V ik > pASI S
S il b sl atext book description il =Sl 3 oyl ol
values i)l g5y pdsezs O (Sall (e V iy 5 0F LS a research study
ke sbazul Y Claim elsellly; Methods 3 kil, Attidudes —lalgVi,
Sl o a—— e MV iy > 4 el &> scientific investigation
Cebadl S B jally

S el Jare 3 el bl Ll VO SS day s 0l LS
2w, LS s, Research design ol s

taseddl O BV S bt > (-I.\:';:..«\ -

Ol Aot Lo Sl wblbezul A2 3V KN bl > pisns
S SN 5 LaS Sl oY) VSl Ty ol oy i ciainl
DAL oot glaseld WS

&



Ll Ui

$ dns M st
1§ sl Sl P PR
Lkt oD O 5l
Theory C-3 Knowledge Claims of
Students

Lk ol NW) U PCH [N PRTH E: I
Principles of Theory C-2 V-2 Explanatory Statcments
of Students
4kl p=alis W) U FERITS, VPRCH Py
Conceptions of Theory C-1 V-1 Descriptive Statcments of
Students

Drawings of Students

it ALl ol

-
Interview Events/ Objects

SV IS i e g S
Laset)l CNalald

L2



ZSGJ,EHABUCA V.‘aﬂ}&rhi—"
The vee Applied to Reading materials
ot Experiments bl o ks i YV Lt 5 ely OF 8l el
J{ Reading Material 39_,;3.“ sl & galdze il u.ig Q-QJ A:\:-Lo._aj‘ Q|¢‘ﬁ>’|
kﬂ} 2....0[..“ OLE:..E'.H _;SIJ c&v;ﬁll asll & l_gjt.hg L LQ."-A.A_“ LgJ 3l Lé.nT C...J
S Vol = el Godad (S cdlws (1 B SbuNI BN sl sl @l 3V
LN el ALY e Bl YT Y e SN G151

e ) L1 LY T Sl L -

Seut A Ul dd b Sf UL L =Y

DS AL T s gl L Y
gl

Slelald o5 o1 085 ¢y b1 g dslill oldl o =

Sy 13] Lo U LT Doyl & ol L =V

Y1 ST Y1 (1) 5 tallly eoalinl S G35y gl by 3lssy Jo —A
Sylalt (8) Lol e () L ciss 3 <UL (Y) a3
Sl dl

fiaakicdl Oylaall dslie o o S5 )y Sialinis o &S5 Ja -4

sl e Cof dalsaldl Gl oy (Supu sy Jisw S5 Ja -0 -
Sl Joidl Sl O fi § g I

rel s b aeldl LSl V iy & O ol o Jod dml AN,
&Jbu‘y‘ JgJLEJ :L«:;_, Py

Analyzing original materials :Lela¥f i bt |4& ¥
Wadt culdl bl oo b KN ol o sds o Y Slgl ==

dé 13% "\\,)



Llaall ot bl o 2 Qaladl SO e Lat atsy Yy Jandl g Lol
iee oY Jeddl e VS Godaiy L Jeadl U gy A el
Jodl lia ey y &daally L3,V BYI o gd) Pyloe 45« Jandl 1A unpacking
S SN IR e Goladl oG d STl e pla )l it U gl
LY

Preparing Lab. Reports : foal] , )i slis] 5 -¢

Pre-lab Joall }3 Jeall W5 slael 4 VSN st 5 pasens OF oS
U, Post-Lab el ua,, Laboratory Experiements ileall 4 > i oS0,
ol Gy J i o) Sl e sy ol b g e Ll el
L) oyt V ksl 5 e S Aeli o Lgans Il SlasUlly ol sl
ipoldl 3 sty (Al Joall s Lggm sty (Al ealdl Gy JoSS Jons
Joall )l shie] ot CIUall n el (55558055 e el b LS 2l
oy ) (Sl S palill By 5 ey b VS By 5 g
gzt ) al s Ly Ll by « Jooall 3 eadl bl ) da ul s o1
et B2 Ul LA & paald Gpaladll oy g iy VS sy 5 el O pedaill
ik eealie bt oly Ly Aoy sl g, Sl Y1 Gl

:rq,i:Jl‘_}VJnslj;rl.u.:.A—o

JI 3.:9_,..9_,4‘, J.i.‘\iﬂ‘ Z_Lg..-‘, sl oy ‘.._-_,121_3 VS iV L.ﬂ):— ol Ay
u:V L.ﬂ):—- r\-\:\.’.uy slaes C.‘;_, 43 ch;f-\.‘\{y‘}:.n_;u v L Sl c«....:

:Focus Question s M Ji3di -\

et N 5 G 3 = i

SRR P LPRCIRE (oo PEVpN PRt /I | W PP N
VI aalill Sl e

Clast mady of cel2¥ly Sla Y1 e gy oy o I il G je 13 Y
costendl ol g 2y s oL,

L)
gy
N



Jondl (3 g J L SV SV 48 b ol o I il G e 1] -
b peslall oL ElSy ¢ laall

:Objects/ Events &ilusY1 /eL2Y1 -Y

LVl Sl G o I3 - o

O ,e 03] 51 digadl &g M s I LN ST s I Sudl G e 3] -
o N 5l i b LSSy e 2l e i

RO 51 UON | P P P RC I T g -3 PR g | U E S B SR TV IR

o P3SN (I [ PR U SR YU R
e A oMl

: Theory, Principles, Concepts r._.»\.éll «estll (& i -y

ol GO Gy 13 - hs

B all s oSl Tl O T & iy (ol O A palis U ye 3] -
el Coudt M Y e 2t O pllall Zalin

S (&1 s Lepalia (o3ba) (ldl (e sty Lo iy maaldll G5 e 13] -
e g M &kl vl G e

TR PRI N R RES PRV (.:AL_;.U Sl e poaldl G e 1) Y
g s

Mg e Ml &ty toolll e gy eealill e 13] - 8

:Data or Records/ Transformations <ULl dd-las g @L‘.L:JI -¢

UL By UL Gy o 13) = is

gt A 2l T Ul e Gz b g0y UL G e (5] )

Sadt S Jigdl oo iz b LeSdy SULN Alaey UL G e B3] -Y
L |

Glrs bl cdigadly o3 )l adt o 2aize 2SSy UL G e B3] Y
cmd A I3l Sue e iz b SIS UL



et A By Jipdl o daize Sy UL Blasy UL e 13] -
oo N ymn pay

: Knowledge claims awalsendl O ,ldl -0

Sialiadl Gkl Gy o 15] — i

b Bl b i ealis e oz 25 daliz Golas o e 13 <Y
Nl

digdl o dais ealie o Joi dabivs GOl 1 Joo g 1] -Y
c..'Jl.al:J‘ ubu_, QUl:jl-’ u...:sj.“

s I s & dalsedl G Llall OF 1 BLaYL G L oot
- -

fomdl B -1

Pk WS ol b el S VS 1 5 0

s M I 5l A2l -

Clal Al L6 4l 8 5 o slaml leall bLI fo—o s olall pAi
oda u.’ ;.E_’..;.u JS )l)‘ U:JL‘.:J QLGM .x,.)k:.jl (.....Zi N cu...é)“ J‘_’,..H
s M Il Ll Jady Y yey lall

$o 58y AL s Lotie LUty L1 pdt Ll o 6,400 Lo D



i il e 3 Dipd (AN wiad

raliiend b jhad
W ok | (Rlad) A s ) (4dad) A el Pl il =
W5 o (PR ad)
o Aaiad ) A ped Lo el =Y

NSHE By
v idy A pad i) s Y -
LFEE NI 9\ OIS SN

tipdhaald
R TP N JURF4 B S~

o RECTH
Qovrty FRvi. NI JUUTCHE T

Ml Ladl Qb 58 i - . )
. . ad i Py N
AL i W ar aem a
e 88 LS S iy - . . —
Adadl a1 LU KD N . » B . by
.’_'J . ad i) T - L} x » ] L ——
il Glatas o ' 4y, o LS
Ay
sppdlial H B

J—-‘J;&JJ'—JAJ’ '-‘.Aa' Ny '_S-'-,—)
=3 Y el e S e = i,

I s> TR B v IER VN |
-4 (T4 YRRy .:I_w

SCETVOR P S W | gy ) St
st / Saain
..lu uh.\,‘.V‘ .MW%”‘.:J').:;I;;] -
RUWFPLIR W8 JUVCR T FN PR e =

A el e e 5n S i -

PR T PRCP NN TNV |

oF A oy LAYy Slus T oy o131 0= (e Do gazs JS p i
Jull i 3 Sl frazsy clls b oodeod odall deby Wy s I I3t
s b eVl oSy, S e DL o 2 Ll A Jls e §

VK8 2y B g oSl o enaldll - V1 O i -

Jigdt 3 2R 1 Loaldly @ualill LSt sy panalill GOl o)
(VL § u:” QL_;JM‘_, ZS-’L:“J ‘..:nuh .L__:'JJ: UA o.'L:.A)U rl.a.u J.PL..,: 43 4 46..:_?}“



B oYU jan § ol 86y Sy - S sk 146 L PO R
Sl gy Wt LS clgaty [Sis A1 g palilly VSl Ty T
Ol Y} st b opp e Lasls ellis, ey ALY Sld>-Y)
Gl Sl GLS aS i b ol Ll (A3 ] Ladsy ealdl
(ol 55 oy Ayl e it a1 (Soke O el a2 Ly
blest s &y g S oLl OB ¢ Jand i S 5f LYy SN 8y L
N1 ST Y LS B e 5 p b il LT gt o e Ul
s Lal g b 4midl lo 3 Jo bl s Yy Sl s L3 I
o Jeal) &kl Gooldly e alill S e ety (45
oA U0 i Vg S S TP TR P A CAEY
o cpdall pe AL I e el U e ey LS
Osrsis (A Olha>N fnsy LNy SN gl Jondy a2l ¢4k
ce 2l 5t Valid record moall fondl o Fact &aadl O 865 md gy - g
13 Wead e SRl 3,55 Like Fli> UL S oM T
Sy b oW OB 13 dad> Jondl e O Jil) el pQY e g el 5 oS
WY1 Ol ) odanedl 25 4y ol mha s (5 Al (g s e i
LB Ol 5 g idr SNl 04K (s Lp Ol 3 s
s Sy (eolay el plsd 45 LS Cdvs S el S B g
e A ol las Ul 2 s ToLL 5l Oz s i 5L
oda SULI dhlany ¢ N Jigdt o BN e By (B Bl e LY
WSy cobo g,y cadbar] WLy (Ll bguyy cdyldry colasde 0,5 W
(o Bl ad Caall e s Gh L dady Sl dae UL Ll olS
NP U A R PRSP e G-V by Cavadl e Lal s
D L o
ol daz s Y Aali 2l Gl OF 1, S50 OF Gpedazal) 1l g b e
ledlasy UL Jo La)l dazas LesTy oLdamSd ba sl 1 LS T Slas-YI
psi Lad L35 LaSE caladly {ooldly bt 0fs Sl BLoYL less I

<@

(7~
€3
QO

O



u&&i:;}.,axa,ﬂi,_pl.a.la:_.ll L.:)Ln._ﬂc.&]_, ¢4:.;-Lgﬁj4.1:>v_..3j 4.‘2_139-)\.:
Lodad e U5 ¢ Lalber ol ol Wl Lgedlany UL 2y, 50 Y
Ly il

Instrumental value claims :4315Y! ialaull ol =

e o e e Ayl B s by STl Sla OF 5 O s

Intrinsic value claims :4, » y-f Lalsandl o2l -¥

SICU WP IE S S APPSR S WA CE (U ) SR
Ll el agh e Sl Baelld s STV Kl 2y

Comparative value calims :4& Ll Z.Alsr.;...Ll-r,.w -y

SN P e e 5T e Tl T st e Sl 01 5,5 ay
4 ity ol 3 A OY haidl e sla el e fa sl el e
&yl Gdayy gl Ay 4b 5 SIS

Decision value claims AN 3l das ,oi..ala'wr,;—i

5,3 3G of rJll Jw e Decision Making ;3 e g oda Jalaziy
9@@&3&@)\5\ EJD[—..LVJ&JJ‘ ;da__.)}(al.,\.&.:_wlg\_,_.,ajlondt{
5 all

Idealized value claims :4.2-3 5 dnalovius o —0

S clrd gl dad CaS Sl Lo of Lume 88 Sl O Rl dt GLW ) 5
dsles 3 B dl e b, S B il 0,5 L, VS da, o JUl
MTB)”J&Q‘}‘OML}A‘M:SJ (hﬁ“ﬁbﬁd&.&:ﬁw‘

Soladl e dazasy Sandl day dag e Lalsaldl a1l e gl 51 0ds S
LN SN e L Ils 1 e N e by sl s I Lalseldl
oW asal Ll e bl call CanSS s  Lgh S bl

&3



u;,L..:H‘.l_.ﬂlJ:.Z_A-_;...‘..L.:\,,___SLAC,VJS.:]\ bl a5 A5
Cooperative Competitive - L)l = st < Cooperative Learning (Cp)
oz (CP) sl ol i & (Individual Learning 5,1 olxi (CP-CM)
o onilizee 3131 (0-8) o Lo gemas S (ol Ll e el SLe pae S
Skl jgry o landl LA a2, ol o o Ly cady b gn Gy el
Cheadl LA of > 3 S de gamdl 5151 8 2a ) (DLl i) L0l il gsYy
oy ot eloy el JS g2 bLL LA e LBV by el Sl g e S
oy ) phad Lty 156 ) A 3 S e janll o150 250y o5 0V
' e yoe o3 VSl sy

coobadl Wadl 3 U Pl 4 (CP-CM) 5Ll - isladl (dadl 3 L
colegendl Gy O 5 gy S pr e SRS S

Y o Wit i o it Juadll Jos a5 01 (el
el et b Sl lzeW) B A e ol Aty eadl DL el | B
sy Vol 5 plasvad e Lt couds o2 bl LN e o glt (L
JS T3ty el st o plasit ST s (A gy gl Ay B LS
L BW g5 gy B ol b LA O el e d e V
bl bty oladl el ay an ar geany Beadl O Jelisl)
. 89,4l

U ean O pag VS Wl 3 ad i N sl 5 pies A3y
eealidl Bt Ol el o e alill dsl, 2 VS iy B (g Sz
coliy 5l ole gl bl day 5 ol e O gadadll s o0 S P
gy o5 = paladl ol adl UM e 5l 0 ik odate S ey - Lgpalys G
o oS ealdl Aoy 2 ol oy Lply o 0y VS il Gpedazad)
odall Il e el (6555550 s Al B LS ez, VS oy
Joall 5l slasly cdaaldd 3 elisdll ) aa ans Joall 3 Lb5h Ol Al
sy VSl day 5 ealdlt B8l sy VIS B 5 54 B
B ) o o e gern il gy o edadll 1220

o



Pl (e g VKt By sy 0 Lty ol 30
fo el Leleal daldlly @dall o IS Jamy OF oy
cloedl g =
P L PO I WA P RO R T
AU ol kil paldl et -
Lg;;-buj QUL:_..“J:;;.JQ‘;\J?l—
ol e il Lalseldl Gty ol -
Ma 05 ¢ S dly Sl Gl ol g Jolidl o Jo STl #
Yylbwe ol 050 bad L LI Lalse | r,m} <kl of ud ¢ ogall
cald LAl Ll ot Ldals
JVN‘%}W‘PL_JUJJJJJ‘M“a%‘ou‘udi#
.3))’:_}“ ZQJQ.“_, 3%-\4—\ Zs,.lluy.lm\})| c‘?&_,}\fu_, ¢aalse
Sl 58 Bl B3 e 8 gy Wil haaay VIS Wy 5 i Y e
el o Sk a0 ey Moy A 0B oy Wl s
e

all egie ey OF (S lgatasaand 0ol Aoy A1 dedt L Lee %

o SIS eSS S e el W A e YT S ]

3



AT (A
(Sale Y1 J oW1 aualf) 3ol

1yl bla
sl ey ,as S O -
sl eyt o BU e OF Y
ol oV S of -7
LM LY B el Al S o -8
Lol e ealic das Mkt g Tadd ol peadl Jam
ol 4 ki 5 IS o sl -
LS S Y Bl et Y
bl slge e Y Bale ey LN Y

cais Y asle el ygdl 8

rudl) (5B i i gl

o ol pgs e dlys ca o Gl N T 3= epmais oladl -
¢aslll o L IY|5—— CJLJ_, ‘L’a.,l._Jl 2.:.«[).1]‘ c_’_,,d-.d-“

gl iy s My got) 5y 1 oalill 3 03t Al 5ty -

i:ﬁ)\l-“ Ja..:.._n S5 LT cal dsls Z.aLA sl:_..:-‘ .,\.1.\; f""_‘ r.l.\“ g,.th -
S BULOT It eda™ oLl ‘..qul > g iUl 5 yoaall (..“J >y
f"‘.d.u "l‘d..("““;t"—-’ U:SJ‘.»L‘JC)_,&

oF Llr}U P fl=3'“ fj)U\ ,L,.:'Y\, Slas>-Yi .\gJ&- D o r.\.a.“ w._..Ua.: -

@

(7~Q
o,
L)

>



50 fole adlall ol VI o

fI5Uy Tasle Jolpudi o

f13Uy fosle Wl o

SUS f-\.‘..ﬁ_, cJﬁlrJ\J M\ rL...r‘w u,d.u &S et -\._.A}\IJ‘ e r.l.nll g_,.ﬂai

M L) e s N UL

g.,..l.h.‘a'_, JS‘_}"‘J‘J 2.1.41\ rL...J-N‘ e (""‘"U.?:": e ou\__»ﬂ)u (.-la.“ J'LSL_Q -
oi@.{ fl:.ﬂ‘_, et 4 9‘}.@‘ ol CJU}J Lu‘ Q\.b-wb ;L:.::’Y‘ ..\544* r.g..»
Al Oy gy A UL foensy Y

I3l 8 Bl YU gramy JK2 (3 UL G5 Bt pn dall (g =
gy’

o e Loz (A Ll Ll Gl Ll 5 ade ) 5Ly -
e il Gl ] Ja o5 UL L las

B 0s% ool Bl 5y AU 5 el o Lk iy ALy i
Jasly et

tuh b Jast -0

Cr el =

........ LS EJLUQ\J[’-—«.._:

g Wkt a5k dt ol () Loy Tomnall 3,Lall pUT (V) Ledle o5 -

L el
e L e B SN -
coobe u,..?’ :—\‘,.g.]\ -<

.o‘j;gﬂb@iau\ -

.‘



rda ! Sigat1g gl

ant — Gl Bt - pd - et - Ll b BLE L e - 0L ()

sl (_,.g.al Vv Z.k.lf
g i el ansi g e () 0¥ el
Gl L

laalidedl o taad)
cpaa g ALS L 5,0 S ol -
LI TR | IR S Y DY
e - il
R Ul Aadles
LS b JS il - —
.m"
la Ve i e g selall -
.2.,4‘«.3.1._,13..‘....31\;,

- s asul
ole
&;
)
o|_,A

AR

Gsb Jasy Y Gy dala it ey 22 -
S | fag g Lsag LS pad ey ol
olad ~da (358 Wia yb o 0 ja S
dAala it Al Jiy

te i Gy b el YAy -
sy pdadt Lyt g

g Sl z e e Wl Sy -
-t

.KJ)J Q\,_‘i ~ =

O < Glaadl 3l ik aaly -
Y ol gl o it

slpiil [ Sdaa¥
AR NRVRVICA [ JY TS RWE
Al Gnady o plaid ke o2 alally G sde =
da slaa gAYy A8 A Laataat i phy ALS oy U pa -

el

L)



A palf ol pout | Ao ot
dazay Ly (ULt i lodl Lonsl 2] oo e sl 2wl oda 0,5 U3,
sbwf e 5,0l Jolodll il lge dada i oy ol clas jac oAl e

o %, TR SO R PR PPV [N IR RCIRT PRCIE A
A o e By el GBI e S B S ) Bl A pas 2
b el dadl el LJUDLYE e b ol ol B Heed Lyl
g t;*’)uJJ-‘: IR N o5 rols § Sl
Sy L el wlegs e M oA ps bl iy cie b olegb e )
tJla
L SE UK B ol ol e 5 bl ole B Al Sl Of Sl

o3 @

%{‘fx

|. Ju-}n
O

S A Sl LAY 3 o
€ SN SUYI Gand U 50 p g go s

L7

() O

€
oL/



Lol B s Se A olially il 4l dydo] )L_Q‘Y\c:r;t.‘&n,
Oy p I bl ad cj.a...pJSU.&QLJL:J‘C__.JuA Jea DN T el

3lad Ja1,adh autys Us )t 1] 1,8l Tus (3t SLlSOl (e g Al s de

C Sl Um0 sy

Jstiu / Lelsls

Jstiu | € a2 el

Jst L \ A g5 ol

!

laeld Al 0 3l gy A1 IGE ol DIY 7356 JSC A Lia
reballada JS Y ko cam 0 3Ty cdadl pLl o lall Lgmiany LSO J1 s

A S g ol 5 S Jakl Gy g s g sl OIS 13

LS ol e sl
ol i G il b 53
okt § 5 IS,Lal L G




Jin “3;-‘ \.Lg.» .EJJJ Q)K)id)ﬁ*‘ ouw&‘)sdw:_, ((J.d.laj‘d)b»

D)
D oy G-
D

(2
O

JSay € Jakall G gid fgd g0 (B domnds 8,58 o A p ST Judidd 554
Ol e G IS Gl e Bhaid Gl S Yy
1o 9 St glase Juudid 724 95 (-0 A pal! | i
Moy b Jos slis] wlghs Judd s o pdsuin Lo 8 all sl 5 0ay
CAJ.J_,.‘.: ‘CJ.LHJ AV J»UAM‘JQJJ’Y‘ 3_,.%4—‘ c:.‘p_,.'u'_g 3..:.5[..: (..l:.H
R SRR SOV PO SR [P e CI I P e - VS R W
bl e ot 13 ooy g1 )l Ukl et ol



.LuJLSELZJEJJJc.é):&i?W

27N

il > M PR [RiEgV

( |

e il LW U

~_ 7

b S i3, pd 5 dhay >

Dl 4yl ek ol e

o3 Il
/TN
! IV o )
(OL"-‘) ;‘5-” ,«A.“ Na
\ i
(J-L')
s a gl ) ghas Jo e

‘,;-.'J|U.LF::,-)_L‘.‘ :.hgjl-\ Oﬁ.ﬁ b ‘g;:'g}“"‘y‘)'h" G..p_,: > uj,

L)
O
G

pIS]



Y13 shadl

Y

L5 pladf
a5 phadl
dasl 5 ghadl
b»‘,bgwcljh.’-@a_,ﬂc:}c
1le Sdam dowld A yalf Jalif pom

EN M Ay A i olall oy L S e Sy el dad ) 1
b by (el 3 cai S 8 bt b wy @l iyl e

18 el it e gl e B piniy  Jardass

-,
(] )
.m
‘-



CD
/ i
O

_—ey

& =

Sudd-l

N
EN

v

~

<D,

b e 3 Bt il 5 plasanY 73 94

L2
i
Q-



14yLaLH Sk o

iy Al pasz oz o ST 1 G D5l J) g gkl gt b 015 1)
: u.”.ﬂl _,>v.'.$\ J&

JOTH TP

BB N o et L ol g BT Jat] - plasien ol pé
(70

Gid
I

>



oda galiy ¢ oyl JSE G Al Jasl 2 plisiiad e Al G505y
oy il Sl (e ailge (B Lgadni pay eladl D il
AUy dbrdy iy Al 0 )5 S A 1,3 Wl

S delSy cdils Blaal Gasd Lo ySy e aay Lais &l Jsl 5 sls iy
AN S La s JUL ol Al S Sy gl 5
LSl - e aaally 6 Y



&S gl dat pi

1y glett Jaitf i Cillay a3+ O g

= ey Jadll dol (T behavior 8Ll mllanas J) Lo A usel
L4 p sy A P dagy L s g,Llis (behave G aan
S ol gy By Nne G o 55 ST aie] Gy i Lgmn U
A s U plaldl oS ST 2 Ss alb s Lo ey
Ls J»AIJ_ LS« aalssdl E:SJ:L\ QL?‘-\‘,J\J dLa.FLYL.» (aL:ZJ\J ur.aJLa 9‘.1.‘.'9Y‘J J‘.ﬁ.ﬂb
Bla 0,5 OF badey Loy ol te oo i LI Y Sl Bl o bV
SN L L Gt gy Ll 0 6T V1 Sl Sy S e
O i e a5 Vil p S sl Ol Sl (B ae O) B

el Bl uf (S Jelge B 5y e S US55

.wﬂp\b_’b-y

bl 3 a5 Beaal e 053 LS (8Ll ol peb —
RO, T P PP F R e

Ladtl Ly ol L3t JLsYl 1 Y1 A pa &bl o oo 23,01 dngs
u.;b:).?-J BT AJHJJIMMJ_Erjé.:T Q}bl_@)ﬁ\ai&pc:_u

l“
3
"



AL Jany OF pdadt adany 8, Ll sl 5 ol n] plisenad I35 (e
el 8kl oSl S LST ey LS s T LYl

‘JM;MAAJLQXJMAJQH@gﬁﬂsgggﬁAﬂAJLm;v

Lot L)l St de bl Gl Jpnald Bl ad -

S o g Sadd Sy el It e &Yt padl A slla g Y
Lo dl Uy bt olledly &bl ol dall pplla el 5 Jress
Cides Lk el 8,00 5okl

Z.Al:mu“rdu__a.\:)dadhhﬂ pAe s B)\J,A.:.-Y Oy ﬂjl._j\ (,._.P-U-‘-
) WS Ay 5 dr Ll s ol b S

&S pleadt Jali) poud 3 punali Sk plaldt LA

g R T € T 01\ L) I W % WK | R P WP
L domall Cldazall e e, ANy daasld

d gy omall Laaly auil ) o, OF e & il ada 2auls p yaiy
Gyl Lomall S N LSt & SO g daal 5] i e, 36, (a2
Loty gt wlsddl 04855 A OLST e oy & bl oda Of g
oyl B LIS 3N Y g8 OLSt 6 Bby ciowall oS L

ez VI el 4 ks Y

BUC IS E I ) NPV U VSN NI [ VI S P P N Erg
gl o3 il g I B w2 et Gl JKS maznlt e O pe AL L
LelSt 3 Jeal 055 oS ldloda oo OF (65 LY elsy coadlisy calaley
C&l‘.@m_,@\bb_,réé)‘jy‘.;ﬂ‘ Ql:s)l_.”up

0o
Q‘-,



ipelaza V1 B pall & i Y

d)\:-w cC‘;.?vl‘&}r._.Au}.U CJL_A)'LRH u:b_,_'a'u.lﬁi.lih.}\ oda dazads
e gy oSl LplS) b by Ll il LS ) e pas Bl
Gy b aniy b I (e UllBy euld Db 8o g sl SAS Gl e ba iy <Ls L
colS

JSO!JJ. ‘3.1:-\,3)»&0,@\!:3}1..5\ OTMJ&;LPC:)J»J‘ fia r}i.a_‘,
Vs 4 15t a0 a8 D 0485 OF ()02l e ) alis) b 25 S0
lAf-LFJ.’...u‘s_...‘hi ‘.’5_,1..“ U«A -\:A)\?J‘wgau.ﬁ_, b s..ds_’ﬂ JT\AS_,—"- d)"'uﬁ

Ir..\.Zd‘QJBJ—O

Mﬂpé&uﬂ‘&;@)&mc}nﬁmd&b_p‘aMJ&JJ
c6 A OLS Lt Gaag el 4ls] b e Ut Ll bLS

1L gluall Al S 5011 530
PR
CJ‘“ ,.” 31 0)'14.‘.'.@‘ Z:aliﬁl
ol e dazas Slikail

Jgdt ol ge I Sl ol gl I l ‘,._.pmﬁi,; I

o B 0 et Sl T A e




) I e By - )
LSl ol gl Ay - Y
.(..._.;.\.‘.H ol iy > Y
M‘J‘&f“’\}‘lﬁj‘°ud-’bd.}“-’
il J gl Jal g6 -
Slaazall Jas )l 15 adels 2T 0,5 dedhal) bS] 5L 8, L oY elsy e ,LUL
Jas,ly cdmmal Bkl e LB OIS 13 Lasly celally baldYl, il
LU, i) S s B3 J g 05555 J gl DL oy e Sy
SIS ALY an pby oo cidgndl UL
€oel pn 0, O dialdll Lo oy s L
ﬂ}l.JL{LL_.J)YM_;LP\JJUCTa_J_J:-M.l_:Jﬂ“‘Lps.‘..?r_ld.mu-ﬁ
Q&Al\
LY e 4 8L 56l Yl el Jad Al ol dl A Low
4
OF o LS Jzm aall 8, L0 B,V 0L slae W dadddl 542 Ul Lo #
Sl il e ke 1 sum S,L00 LY 3 el
o LLW ol ogil O oo 5131 Jaow Al S L1 0 Lo e
ool s sl e Jadl s 4SS Aol LN sda e L,
Al sy Sy A Gl L s5 a8y (Jadl i oo 3L LU
Al IR e eI ey gy ol bS] g A B S g s
8,0l g bLL,YE 4as

Ll Jelye DU day A1 sy

O
)
&

D



4Lt

il gl 0 95

dodl s ol s

das M aalds
CNe

Il Jolgo Jeas da
P el yadl e 05S5 a
{8 b s M il 5t — 1

fda oy OF cope 1 8l U &3O J At dadhedl LS 5 daza sy
4 bl g o Tl oo iy L

tgeedl B -

sday Ayl LUV o et Dl i Gan e o
s e A e By b 0T 5 i

W)
&
N/



R e

bae 1Ty Syl opulis) Pylows 3 Ogolr Lol Sl o O oy
Al e B b Syl Ol pae st e (IS

t gl SBIALG -5

0555 Ol Ss o Ll tas ey ¢l 050 Al Wi 0,5 OF oy Ly
LSl 25l LU, 2ol g

s gl pazonll jlas —oa

OIS PO JUSSPI R NP8 WL E DP VRN PRI B VR
el OF oy Ll LS il IS5 mazandl 0 3 s 0550y ezl e 5
e an Gl 4Ty

(Sall ol gadl - ¥

eLST s S50 BLS,W g ga s A1 J Al gl 0,8 Ol dwy
AL BLLYY Lpadazy, o bl Cllghly (&l 1 Sl gl ool
aSe fulye folgadl sda ey

Byl BL, Lkl g 0485 OF sy TSl ol gadl ad 0
U Ay AL g ga LS e

gt V3L Gan e A Y1 U3 e EKA ol gl pad o

4,1 L LU, Al gl 1 Sleylall o Leo#

€ Il ahlt b5, 5342 1 5pudt 4 Leow

35t odn I J gl s sliall a Lo

SN 5,480 8Ll BLYE e 0,00 (.@L_ LoVl ey Jo @

‘_‘DJL‘;{LL_:AY‘ML_:.GJ’ J’“)“J‘ aSL J.al_,a.“ i_la.lj’- O_,-(S_,

LN
(.0
cﬂ

N7



LR

Sl Jal

& plalf Ll

4 ld St ol gl Slibbaze g g S5

14 lalt le glalt -

wwi))..a.f J:ﬂ)\lu iS)L._JLJ Lou-b 1.:.9&5\ is,.l\r.iu:a (WY\M.;
Loles J:n}\ﬂ\u.io:idb- d.U'A_, L(..g:.ijg_A (S gt JT L(..A_,..C (S gt & ¢|j..»(..+u
Cadall Sl S e
A:_JJL:_, caj,:...ISl 6.1.” il,.L.J\ r‘.\%:...:\ u,l.& -X:A)'d‘ g_.,.._:.)u\_:.f ‘:W\" o o_‘UJSJ
s s LBl ga SN e Lles



Ha gl DS gkl A |~

o H) Dnne Bl Qg o Aoadl ki 5 (AN GHL e ) e
“‘J"u"«" cl’._:...“ d)\’-wrﬁu Cdﬂ-l—io_!_,\)-.u o-:\.h d_,g -—\5_} ‘(u}_-lu
c.ﬂ_,l..“y.l:.al_ﬂ\o{‘;:ﬂ_, c.‘.\#l&;brh 4, JBK:-UAJ‘ caala
G ol sl Gl f st e o O Y e oz 05 S0y 4 sy
i P LR PP WD I W I WO VS JC ) L S PRI P

13l jslae 2] -3

LSl Ll ot el per (8 LI s M 5 Al olall JS AU
Sk o edead 0y Jylae 3 0SS 2 sy (s Y elall e b rT
ol >y cﬂ_,l..JL A bl s, J._.{....‘J Sldy el ladiy anay galisadl o
AN s Do ,all Byl s o iy o G el alian 05K

T3S0 3,4 -

Aol e 20 OY ¢ g Ay S Gl e oz OF o
0y &5 Bl OY sy taadas o (B LIL DLV 0pahann Y ogl 0yt
o O oy Ayt )l gaad S LAl ()5 e ST g LS
.‘J_,l..JL LY Ay ul.f—‘..‘,-:a..:.? SUasy cazthl Lddl slhach

:r,F.L".J‘JAbﬁ—"

Bt iobty (et ezl ) L3l Jolpal oa el Jalye O]
Ll 5 L ol 4 e e OIS 13 Bl 1,28 O LU OY sy ¢ s M
78V Bslaze plss gl e i sw Jas U S Ll 1SS e ST 8, L1
(G o3

D oYL Gaa JLS O o lasall dasd)

Sl aedas SIAN S gLl ol peadl p i Lo #

EAT Lddl Ol Lagely o dlly ol peudl p g5 Lo

L2
O

<7



o oot oS (B peadd A Gas oty JU Jo e
Jro LA gl gl 0,85 F Y Gandly g ol oISl

sl

AR ol eda il Lty (Bl s b ¥ Aarl 1 R0
i e Wy B Ll oy 05 darl I L0l (55 OF oS iy 5Ll (e
Jt w‘).u‘ J@L—H (-}?.b P‘j.w CA‘J:_AEJ.:J‘_D DY hfL;(":JJ‘:—H (.{JJJ r.l._.il’

.4.>.-)L>.-

Aesdll ol gall AW day 4 S

4 4l

&M&jJTOJ‘F‘WT

o Joas

EF

Zas ALl Jol gall

o oz

PN

0,58 el (5 gia
(8 4ol Jo Laldl

ER et
, r)
uld Jalge f | Aobnd i e Slely 4391
el = =
Cnaglhl upb..:ﬂ
8l 51 oz TSl ol gl g K2



fp ke Jloe e Resdll Julpall a2 0,555

Z.ﬁ.\‘,l-J‘CASJ,i-l—T

uyrﬂ,@rﬁwwwg’?bﬁ.ﬁywau\nudj
“Jg;:l"J‘rprj‘L}“r:‘—!‘ﬂj'bJ cbusr":&jwdu.of_iu)i_-ﬁ Cad
P P T T &yl 0,5 i L_..,.L...T(,._.p.,\.:JI e 0,8 43
093 6> byl INS e el o2 (6T LSl el 0555 U 1 oalis] G
UL.....A o.\‘.k&!

i W PRgE Y | r,».x:.!l -<
4 595 ol padiz, ity b LSS oSN ) ETpea ST R (32

tie gty DoY) -

Sl la ey G gd paall o 5 Oy 8 e 361 Al WG 1)
ydﬁM\M«ﬂM@ﬁGBbuﬁ|hﬂ;~J ‘C?‘JZ"J‘L":’-"‘U
-QM‘JIW%UM‘JUW‘le

(Y o dddl G pSe) el g goms — 5

By el el gue g Bl Sl an 5 I Julpall e O)
deaidb Ale 325 OY el e Jrw ) 2bd A Bl S S oa e
caasdy JUWL (Ol BUT s lad dad 8L

:.:.\,1..51.\::!,"-(!.\,....‘- Fa,b-¢

ter bl OUlhn BW el s ol 8l (T OLs)

o) VS Loy (A e el o £ 1 85 pally Sl hta) -

Rl T O L e R P, RULY RS e gt Py

C(OlsYL



S8 LIU das U a hadt Gl ) &3O oyl deddl L] - Y
g o el
Ll Bl plsaN (aldl o 53D Jgdly Soal shaf Y
Bt Lol OLSY s (vl o A1 dlns 3 81 L3l 5 plidal e
L DU Solall pleza¥l o 6B cdonall

123 gl Jalif 5 A o Lt e
#las 1S o el LSI;—M st G.\n;..._: b o3l gl Jybw Ul L OF Aol
Cirls] st s pusdl fadll iy
o ydall ol g dedall Lo I u cpe Sl LasOUE el YE ) IS 13
Todoo D LS ghos 3 hdaddl (62 caSy ol WA 5 a3t A
UL dadesdd 8L Ll gl pealill slis] e 0 ail ity #
u,u_,_)JJ‘ )\J&\’JL&_AL‘\SJ_.‘\ u_}x.:_h.’«a_g_LoSecg_A\ 4 g QIW'._:'
cpalt s L g OF oy A A
Ay el olhledl = La b Dol wad 5 Lt edis del #
Gsle Y A ydol) Loea Il & 1 gealin slis] 5 sl A1 adn il
Ogelall pllan b LaS pralidl odgd Wluls Sy dedl Joall sl
.W\ Z:JJ:‘U L.uLl‘ Z.J_,:H é\.’.‘.”_, cg.,....»\.‘l‘
oS o sl (L) (o bl 3y Ll uud Jo Ll il oda del5
bl Sl ey o aarpily 4 Lalases
CJUL@M uv :L._Jf\..._“ Ql)L@l‘ ul; ;_,.._3_)..\.25\ J.ﬁ JL_Z.:.:L_' cw\ﬂ D #*
Sl oty (bl gaas b LI asty 85l LSy &, Ll

AT AL Ll
&ow ?



1E3 glaudt Jalif youd Aac it St p28 Y

S5 adde Jolye Sl 0L 6 e (8l il 3 JSC gl S A O] #
PP VP VRTUIN U Gl I W W Y R PV | RN PR VRS S ) PR R g v
LSl Gy Gl cas o) slaazal (6 g2e

o lizally cOolall Gany Ladadl gl I O 5 Y Ok G
Ay cdoeall oS o LU LU o)Ll aas, el ol Ll
d...L-.JI Q‘U;:“J:irﬂ—"‘r"%w

o cdam sl ol da Ll Al s ez VT cow b U #
Solally eaalidl I sl (MY Lt yalasy O o Sy il
.(.44_.1.\ U:.“..’Jliyy.‘\.g iowall

il Ly oLl agrly AT B e ool iy sy 45 el O) #
ol B L i OF S

S ehaal Jeo Sp a0 ol Glst 30y et daddl 0 Sl

A gy s My Lggdsy

1) glad) dalif y plutdudiol Asadl
16 o B L Bl 5 plaeal Laal e dlsy O3 p 0 JS S
WO\ L (ENA A
Jradll sdadl 3y I pladvil 48 e Ol 5 Az OF el S -0
o AN el ) COlSy i b e L g el oy B3] -
055 85 Ay (Ladadl Jlw ) L1 1 degandt 26y la LSl o
cedaa Bl 5 oMaadl

el ety W dakascld 25,001 sl A1 plisel paldl aanal oS4 - 5

L0
(]
&3
e



.‘..g.u M}“ CJ‘)H-“) L_A:BJJ‘ Z!Jv.“ JJ_&JJ&LJ lﬂ.ﬂ}‘ oda —_a
AP I PRCHT ) NPT CE I g W | I L S VR EE V| SRR DY | VSt
Cwlad \S,L.,c..@_ub-w.u Ladly
AT pes



& gl a5 duma sl e gyl Z 3940
PN T TY v [P TE ()]
Aauide

die LMy Ol il Je Blase U (65,6 ldadl OF 3 olowy ui Y
andiy sl asliarul Gdey casllly 6,0 dbliy 4y g ade 345 3] (g
A Bl Guy el AR G 352l BRIB c4 Cnbanally anazzd ojlacy
oA A e Al el

alsu alisy cilae el LolasViy sl VI Gy hll of s Y,
Ll Lula¥ jolall O prlioy buar g b 2l e e eadiy B cglole
el = olalidll = Gidald AV - by - 0l - ol -

1omally JolSCRl o 1A ol J 9ul! (53 955 2 W ol

sl ahas A da Lt s 3 -

OLSYH Gl s ottt Jald o saeldl oyt gl (B) (el O cde 13]
rons (A gl Lol ol padt QUL Gyl (B dor g gl OMEy iyl e
by S b Al LA S S A ey L as

Solakdl (o oyl oy M5 e Lo

IW‘}U—‘—T
o2 o S Jead 30l ety caagl Sl G oear JI 2 E Y
Wrbmy A Bl Lo Jgmadt 3 Ll Jozy gay okl Dl S S ans g
Sl Jome Joo Llab JsT cily B pns g2 oL

@

(/)
o
A~

@



sl Lad | -y

Loz 3 &l Bsladl e g2 5,50 da A dea bVl oA Jyls o)
S on @l sl gy cadall b abladl L8V 5 olledl aw Las S
MMILQJ c;\&n?\LJSL’.BLAJACJLL@U cr:-_ﬁujy‘:krj_s_,i.lal‘ ;\>-J_3
bl obislan O dlazou b oY1 JI o350 Ut o 00l o (5 il ol
e A
Fo i gt el e p b ed s L dadad o 5L Of colas,
J&QQN‘&&M‘ CJL;.AS.H 3_)‘,12.4-_5 clw}\abcl wﬁu;ﬂﬂol}a
(Al Loty coul el Cliay (o Sl J oyl poleb e 0L G
tJ_)_,.“ 3.\1._'_}‘, Z.A...J\_,

:L,..,.lic‘;qmﬂb..—a

LSy ;L:Uv..nJJUJ_:F[,AF:ES\};‘J_&O?MC;}JYSJJIJG%
r«Lé.P‘Yb 3)@)_-‘?‘ ;Lh.ﬁy olele e oF CJLJ\}J‘ Y Sf".&_J‘ JB YT‘, ‘;-;JJIl‘
WG)MM‘J)‘MY‘W&b‘»guu}rﬁ.ﬁbw‘ﬂl

Gl of Ve Y i bl Jlis- Y of cAstdt el Tyul o
ISV b slasVE JLe ol jad (i o wlulie CilS p 2 o SV
ot SV pgea N LS 5 Me Olide; gl (B (4 Oty Sl Jakd
r.:..,\:Ju:o-l‘, CJJ)M ;J»MLAJSL .U}L‘ Lf..-’ «Ql.!'ju“, f\él:.i_il_, qw‘
bl BLEYL sy ¢ gl 5l Legomsly o ety gt JSU o2y o
g it o

.SJ...::L:» rLaJaJl J_,l'.'a'.\a.gﬂ > Llo d‘ﬂY_,A_, le...‘..“ ;..JJ.:*

Ay Al LaabYiy oML Jyls B bl

@



PARH|

dadl a5 Jul go

A | r.:h.i o
c-‘.li.“ QL;AS"

A s

Ao leo-)

eldadl JJL'J . S

Bt kit - ol e gy JS
1S el Jof galt s LOD
e @V‘J‘|ﬂ‘f*fg)1£t"5 llal) Ll @ all s S o
g el 5 el -y

- ol = ol A LY A e LAl 0L ey
“J':'f - JS d_,L:.a J_,..a_, -l - QL_:AL'.':JM - z:;..\.al‘ C)‘-:Y\_’ - \_‘Jt_._.;-,}'.j‘

&5
S,



1l gl

r_..;:-‘ Ja A ;._...-:L;Y\ aslally «2.3}{..“) :\.‘:_j,.:.J‘ Z._,.L;'Y\ J.«.&J} g rl;d’ iy
b 55 my BLs VI LIS s Ry pall Y1 S0 oLl 2o 2yl A1 Ul

il

PR el LA b,
et = bt = ubladl - 5 U - 5N - S

1G9aAN
D Oadl) Ll Wt
Lt s A S S 5 s -
ol pdd Asle A2k WAt i 5 g )l Ol puss -
P S RURE S BU-PE SR [ SN R PP P A (UPSPRVPR I

okl Gaddll Al hll iy el

cplalall 4 S sl of byl 51 pae W Blally o e -
L e Ol sall ZeabWly -
Ll A el AL G G ALY

19 !

teolid ) AN sl yall

et WD S S5 B -

gl B S5 s -

Al e SV e f sl alall LN S 5 g i -
RO

el BlE e oy 0 gl ol he dells -

&



Lyl a8 g gl penddl -

J)E.H ‘J..L..Ji ‘BJLA..J\ ¢ SlaY1 sg:,Jl)‘Y\ (.Q,?\‘,JJ\ c(r_,z.U‘

‘UA‘I‘C»‘Y'
)).d..-:_,lm_, f."-“"j&"‘ JLA 5_,:_5 QL:AgJ r...{-l oo C‘)U‘Jl Y Cf A4
Q\._..Ag.; ‘....;-‘ c—l:.».i va‘ L!A J_>-T Cy :lr_,.i_, 5.1.3..\.;-‘_, r-,._..,«uj.“_, r_,._w)-.de
LSl Y GL e Wt
10l seliialt
ol J lAbH_, * Q.J' Y ,_’."5\_, L‘-\J_.:\_.Q_:M J :L:_..-vL.J‘Y‘ )_.pl.'..a.H N
PV Lol gl ey o JelS
rL__ﬂ\ J QLEJ’;Y‘ el s < QLt_.at_._.A.U Z._._.AL.-‘YU :L_:.La.;d\ LA._.L}H -
et At Qi LS oMLl
nre 0 o3eb S o et B Dl pll e p g 6T el -
cowelzall L Jyln ey e 22y
Jpanl) pasas ¥ @Y clatedl o LA dts LS J) o3 2l -
.r._J:-\ pt.:j Y_) SLE.H‘;LF
Ll e s helSan b o0 Pl el blo gy ¥ -
pnld
1g L4
J.FL.A.J Ql—.‘»,.“ S.'x) Iy ]l irﬂ.l_}.“ QL’)."-LNKJJL:_’ ob‘,a-_,‘:fo.l.gy
L‘..p aj_.:S(._.q..U ! .U\_,s_, cl\.:.!! 7\>L4-L. dL..Jy‘ )‘).I..:v
Ll Ay WA IS S5 B e -

Q)
Eorr)
o



el BV e Y el U s AL SOl kel ST -

gy (BY] o5 Y ddddl pladall Y agdl Sllas JS -

S L L i e U W

S B, a e Al Gk oo b s palin LA an, -
caxl ] el W b ad Ol cle g

(3‘,:.59\)51 T—f),’J Yeo-) U}‘L‘C_Jl)ja:-“sull la gy r——:‘:—\ Cb:-q_,—
c_,J:-! i)l Aoy cOL.J‘Y\JA_ﬁyJSW:\_:&| oda ki sy

ol 4y Al 5 sl £33 TES VIRV BT JPN P WA g

143 et Jom | o2 IS o | ARS Aus 93 DL -0
by OalSn eldidl 0, OF WY ekl aadl Jort o oo ot 3
"L“J R.:JJM C_»b OL:ﬁl::j_} Q\J«_:_,x_, b}b.\_; CJL_{‘,.:.; u,ai:....L,.'SH ﬁbjga u’l;
Gyl el e el ks sl aels N T Jedl LTS s
Saualall
4:.:9‘,;) 9‘..\.!.“ i—:«S t.;-_# U" J"J\‘ o.l_A uy s..%ﬁt’-' .l?_,._v' di J:—‘M‘ u"
g or 3T e B e e S 1 s
oo la 0 Al 3% A3 o101 Ak 43 o
uLa.g Y > L..-:L..U el dall Q\:.«_ga ri}ﬂﬁ‘ o ‘r...*-\ _,_.C _)bi:..u\ R Y]
Ay Bl Wby (O34l Dby Ja Al e
t_l_,.ﬁ Loyl e bt Aes by A M ada B ol o LY Sy
oo shae der JI gl Shee 33 LA OIS 5] T (Rl 15 AL
whbé&@dﬂo‘uJMo‘%J ‘u.é‘)\l‘ b»,icl.a_llu:"pd\
c«l.:.bb ‘u"’;t:‘.}“ s..-b.u upLa_:ﬁ‘w N QL:A&“ oda .L__n‘.kﬂ. f)‘_, ‘CJLU..'.'.J‘ 2_5.05 N

Apdadl B (panasdl Sliall
W)
O



1l J guans diic g9 ol Al AeS dBMs -2

cieall e d Lol y &l Jgead DML ane p 0y il AeS o plas
.f—w‘)

rimall b B

Sl Wy Aol oyl Lelazal e W3 OF Con y 650> 225 e
g\ Sl eyl Ll Of Lade 131 LS DlasS L sl OF5 &)1 2
Bl Loy o V- o p Vi con ciall b b Lorlosl OB e V-V Gy
Pl ol e Cavall Jras b a3 OF oy Ity Wae Bl L Y LS
J)Uun.lg}cuiw‘, séf@‘}l&bpianﬁﬂ Ul ol
A e el e a8 W) o plaball ele Lo G gl il

by Opadl e A (L-Ja_ll C.La e el Pl st ey
@

reletdl fad 3

Ugy el Jo Cad 2 LabYL 25 OF oy Sl ooy a2t s ke
Lbast O ol san o dtdl fol ooty (ol Sty b gl e &1 A1 dsUall
Ao

1l gilal) Oy lgd! - ¥

Jl Ct’&; ‘y!—_j tg._—-l._.“ ﬁ‘J.&M )L:.:_J.-1 E_)l*l ‘.aL} ZAL_GJ‘ Q\)LG.U ‘}a
JS&)I; uT_;u_c.U.U Sc)hyb th:aL‘.i.ﬂ\_, t.»..’JL‘.._.J_,I:J\_, s()_,A.UlJ cQLi_ri.‘J\
a.:\.h J! CL'-'.’-._'_,.‘._O J}A,U lpL.a:_W\ ;.lu-| \.L..:LS L«_‘.“, kCJL)ﬂl a..:\.A ‘;L_.F a...}_-)
;L_.’:U ()w‘ .-\.._.d.“ 5\.1.&“ QL}K& LJS a J.‘Lgi.l L;)Lsd;-“ ;|.\.§ \_A..p‘, L-.ie}
byt = bl B Dy S Sl T T

.;)}A; = j»..ﬁ * s _’i v,laﬁ.“ 3).1{ o)

(7<)
§
o
{



Lg.gotéjj=")uv‘ Colmis o‘;L’ )iy_,i s JTZ:""'LJI ke d)’

o s ol e JalSHl il 0,80 0F Wy ed & iz 3 e
J JaSS A Ll Laadl e faasg OF ol SLSG] <8 Lags OLGYE aazy
Ceall LSS 5 ate Doz Sl

1w el | SHLB gl ALY -

Tl ;ﬁl@qbiwd}\ Al

oYY Comy ol gl b ol coball A e 3 o plall AW O
cplalal) Lkl U S e Y1 il

L:*'ﬁc"\'i}“:“("’ Voo =V uAcJL_'_}..‘Z.Jl

ltﬂﬁd_,-b.ﬂ\wr?\/ u.p.k.:j_&d_}b.ﬂ\

g g p e Ve Sl
L aall

:C)USH

.\.:Aﬁr,_-\r,:..!tﬁ\—

g o 1,07 e phenpdll -

g o VOoA a3 el -

.\:Aﬁgp,..u Vo—0 o auadl -

WY Sy Lami,y 4l Olaasy O3 by Je Jl (,...4.4 ola Y o

13 51 il iiadl LU N Bjle die ol il £aS slsl e e D M oda

3 wlall b Jeadt Ja Jae dgm J] gl e 05 Lt O
Sl S el b L dgr ST 0T, 203

Q)
b
Qe



451000 5yt - ¢
(e oleS  Je Blasd 5 all slaacal -

da> JI ces 3B Sl r..J;J Jos oy of Se plall eda B ool sl
Bl ol ypddl I BLoVL SL SJL Ll Laab¥1 e 5,08 Gl dla 018,

fladl oda 3 Jais

eldad)

b gl G |t b

.s,é.\l Szl
oJ.r— Blarl)
$Slis LS




1dec Abf ol galt s LD
LA Jalse i e (.Tt..ll sl Zesall Jolsadl dazas
1 gl e il -
L olydt Lol din pladall Comys 25U J1 Lole ¥ &l b ol 13
CU s ga Lod 4l 3,6 156 655 8L J) ol
o Al LAY e g2 Lasl AL dBuo st i b 1)

4 L3I
:r_,p.\.ﬂ\—\'
BLOYL S ISy NS oy e b ol et o 41 b 018 15
St o B eaad 3led Sl e 6 Y1 OLLYE jany )
sy plaka Sl e 2K I 2 led A Al L6 N e e oS 13
UALLZ:‘ ;’;Uj‘) di s:..h:»Y_y L.o\.g_)}' :L.u)uu.&wj SJSL:\.U‘) Ql_:bdAY\ WJJ
S osb Bl
QM‘K)M‘@MJM&J@‘AW
i IC RN PAUES o
HCHWN .L,&a,,(.,m_,u;,m —— -1
oda Lasl 31 las]y ol delye odis e Jond 0T 6l IS e oy
t It e Ol N ey cdalldl Zonall 53l
b of e dlena] o ¥ Lea¥I e 3 2y Ly SNl dy O
..\9-_}3 Oi %)L_Jaiy‘ :L._>,-_U al>L.~_.-ﬂ K;.«L:_H, a.uL.....“ QHEJLp C:_ZS‘)
_)L@.Jl-l_g a.x..llg:,__..qdﬂs b‘y LM%YJ AP 3 0 Jﬂ\ﬁl_:
el 85 e bl eagll
Cﬁ.ucfr—)wy\ig-}bg‘)%L_J}”EJ;.&MJ_EYT%AM!%_?_’#
ceabY s o sl Jald At Aoy

SVA



O sy ¢ puagll Uy oo Ll S 0,50 OF oy slial iy 4
e D] dly B AN Plas Yl 08y S Ay 52l

Ll LA sl s e i )~
tob b g (il Con A bl ada e

St Wl iV ¢ gondll Iyl el oy SN e iyl
.L_éub Z.oL'SJI d‘,t:.» dLAJ)J‘-:udLA:?YU ‘-\J),U ;_’» J_,L:{

copaben plakall Jyls am gl i Lle sladl O Bale e LB 41

Jad ol Gl Oy 2l Oyl e SN isle e LByt
- anall

caay A Lab Yy ol Jpls g Bl ssle e a8yl #

teldald 2.«.;.’....“ CJ'.\L&“._» 3,&“ fb;'“ ‘5_’.'...4—2

Ol s OF S llaally BLSTy wadl SaS JyLs sob; OF i e 13

L0l el - el = Gul il Clas - (6 S Il L oYL e s

€ Jois 13led oall GhaS oy Bty Talisall



MR & &l 3}:.4-1

eldadl

e
d-.'uJi
b gy
dady
PO ||
oo 31N &l s
R b o
Jdsls LoV
plakall Llady
—— _4
8yl atl ol e JS

Gl
“‘

. s all
G || e
o A
RN Vo
wia || 50
el e
Sl
—a— S
5,05
>l
Py
e
Slsladl
IR
Zosked!




. . 5 3
ik | Juadl! sl po odld
tl_ﬁ)"l&b&th‘
Lol gy eealdll Latl 5 e S plaszad ST 1 (1888) el e T -
oan e @l UV Casall ddl Sl gedi emeas Jo (V) Jad
coed Al LIS na b Dl cdada)l alalld
f'_L'.“ )\) GL’J')
Bl 5 Ll ] plasial (YY) dee oila gl e 1 s dases Y
d., ‘USLL_:!Y| u..._.nl_'L| —aall J._.:_A)\_’J r‘,.l.-dl gf"—-)"\_;ojﬂfL"‘J\
s Al (oL AL (ol
AW sl Lol O L > 2 ie Al sd >y SlaeY UL
O, JoWI adadt 23l ciadall & Al & eall aadl (&l Al L)
AVV-00 (Y bt VY=V (G, g ially ol
eeall Ay o halt B3l 5 ST 1(188) o adl N s Lga -0

cd)L\.ﬁ‘Y\ JJ.Y‘ —aall J:—Ax ‘5.\.‘ FHal ﬁgéﬂlj L}._—..ﬂ’v.'—“ By JS ul;

zl_g._tl?"| b?b.ll xL_gl:}

1-Lehman, J.D. et al. (1985): “Concepts Mapping, Vee Mapping and
Achievement Results of Field Study with Black High School
Students”, Journal of Research in Science Teaching, 22 (7), 663-673.

2-Novak, J.D. et al. (1983): “The use of Concept Mapping and
Knowledge Vee Mapping with. Jvnior High School Science Students”,
Science Education, 67(5), 625-645.

3-Novak, J.D. and Gowin, D.B. (1984): Learning How to learn, London,
Combridge University Press.



4-Novak, J.D. (1987): “Helping students learn How to learn”, New
Trends in Biology Teaching, 2.

5-Wooley, F.S. (1995): Behavior Maps. A Tool for Identifying priorities
for Health Education Curricula and Instruction, Journal of Health
Education, 26(4), 200-205.

6-Popham, W.J. (1993): Wanted: AIDS, Education that work, Phi, Delta
Kappan, 559-562.





