WJM\ éjbj c&\.@.‘\ V-‘mé

10 bt e Gl G | el O JIS | i (o 2y o0 o el
(S bl G| gl o | 6 G| il (el (el g § el | ol
o e | e il (i | i SR (52

" OBl g By b s gl (B ALl 0lygSD dmys e Jgaonl] dadds AL
s

A9l dod | il Qe Gnguita
Sy wyls 3k s anass

S5
il Ao A dul gl [ 3

b jadl uidl by mabiolt Sawl
Tl g dralr — Tyl LS

el i $290200 / 2 Olyk) dog udid| et / 2
§ et Syl wgds 3k malialt Slaw! b dl LU mgls B by paliod! S
TRsw dnelr — dy ) S TRsw dnelr — dy ) S

ARRANERELL



_q_

oy ) s

Ldall ol i

-

i 3 o
(A8l 30 ) 5ht ] il s Gt / il (o 0 ety i
(il gy §ylng Pblie) neadi gl  inadil] 0130353 4033 ole Jouanll
Tlihgun oy /du sl i (30

=-==ua——--m--;-==ze---|---|----=x-sx::-u---u-: T

Baled) e AdSall Lpdl) Caaial ¥ PRIV Gl daala ) Gaady i/ siSal) M) Sadl 1A e el

|La9Lu_3 Lty ) la.-l.-a 918l sy daala— iy il s dpasy foaill wilualy Ji uu,ua_,.bjc.nhll 3l Gl dasme e c.eLo,‘a-l

(Uﬂsj I}.a.l:) ch}..a Aaol> — A yall MJS—EJA.M r,lu." o i oy c&LuH 3l

i bl Ads 599 el sae daaly ¢ bl sy Sladly J gy Jsbg Cwl...ll 3l

il Sasms dass iy ydy fuel
Loall damo paill e dsls jo.i
( Wadling | 520 ) yolly ulall ol

(6 0 l,as) g0 Fnala = gy 1 S ) a2l 1 g 35 s 2l Sid 0138 o puliall e /o

s ddguiably (48 udaa).. Yo Ve /14 gl Llsual) Al (2 gl o] puiluad e Gt /Cial) LEELLL
g il bl it gd dapliid] ple @ilE (SHphd] At o Ciuho guobip anlsii

gl dla 4l MWU ol gad Sl gl puiii i1y dutlguialu o B ] el | el o ki |
S5V el iy ol SN\ detl a5 14k oY S AV/Y /YA (5 gl

g

ﬁbujﬂ‘ugdl:_g
o103l sl i it B putnd (oot ] /] Aslhy oS0 sy
_C:}Nj\’\ LZAQ__\M‘&A\ a\)__)-\\_b a_-?)-g,uca—\_,:“"&e M\ g;m):’ﬂsﬂiu.u
Ao\ Ze sy ann S0 e cSlal N 03) 5 &b o T Le Ganse
“ \M\le - '\:J.\i \s jzu*’j"j\ CJ\/&; @\“5;3\1‘;“1 EMKL\ Assl Je
(Y L o Ao = . = 2:))1@_36\
ponind g dmdbal | diad

f"’iri& &&\_, ol samo s3] polufor]

(iﬁ,m e By i o]
4
ML G e pilh e e 0]

PR e

v

(éfﬁ" gl,aja.m?.;.lsudi.a._.;/.s

.y



WJM\ éjbj c&\.@.‘\ V-‘mé

(%) S 0
0l 9 ddbuy

S9SN et plisaaty Lhotgd L) Jo (38 JUST AN Luis B - o palip Aekod " Dl gl lgui
iy gt i ety B NI () (s gt Sty Aty 1 89l e e Syl

EY\PT NP ROV | RUIPCOPNCE S P [~ —y
A 3 Tl 013557 nadnd] ey
iy emid

g sty iy 231 BISS £ pdnalt eyt B g peabiadl Bl s (nilante Aasme dase (adyoly 72

ZUw sl iy 1 BISS £ il LB iy l5 B,bg zealialt Bl 1(3pa) dases pudiall dus /a0

T daslor g 2 L ija:-oj\ Sy I ey ld 3,9 ch\.-d\ Sd :&M@HB’MIQJ

: ot gl | bl gl e
) Oloes) dasee das| maluwral
Lo Lauady P g dasr g I E all CAL gy B fog puslial e
U (o9 igor dnslor — Ay A LS e
. . il dasee dasea aydy/al
U yiae Jguas g dnsler g LIS iy g B g il Sad
Uil gyl B g raliall d oy
. . Ll dasee gl dus (Aaesal
L L 1guan s sl () B o) pogyl5 B g il s
Sy Wl Silaoygulll 0 LIS 1S9
o Olyd) dases qudaall dc 73
U e Iguin g IS § ial) Sl oy B g uabiall Sl
Z\Rgw daslr
R ERN7ARYAPNIRLE-C RN F OB
- Lalad) il yald
A YV [ e Al cal FEVIIPLEN

A YNV ekl (udaa dbiga

AY VY]] Asl (o dsbiga



—_——

iy sSui

(oly ¢ Aoty domdl Jwig il ald Comdl i sy (g sl Sy dilonm Al somdl
W9 .. e Ui edlal) do CJM\&:«VJ.«B

a3y Ml ol I Olwe pdasy Sl ol aiil ezl BB eg Jadll oY Tetdy
B BISG § el eyl By poabiall Dol (pilenan dedne dadne Byl /ST Bl S
S e o A cplosilg s o 4 bl Wy condl i e O1aY1 5k lghiadd (zlagan
Ak Loy @gr 9 pekasry (g1 nnd OISy (3,280 Wil o3y gy JU ey ¢ Janll 1da slie 0
O Y g Y0 (ol 1 ol (B S al cloode e g gng (Ao B39 ol By g BUBU 8y 0
ol Bl Trdges o Log oS uil (idlallg Bovall y3ge e allt psl Aoy S g3l i1y JgBf
SO 0S5 Sl edie g cstpmll o ) o B (koo anadal o o LB O Al gy ¢ oo 1

palaadt as /9S00 Bl oboudt Il Lol (s3tend ) 50l paeg (Olnely il putiily
S de et SN (U g A ) BASS § el DU g5 By paliall Bl (1)) deae
Bilall )Y ol uBy oy o8 Basd o gunged 3,50 OISTOT dis (ol 1 Ryl Jue (kg T sl
Adlallg Aol 1350 acdany OF Jlas allt 5o ¢ Joalt 12 3] B glom ) S oodae Botall L) ilanay
SO 0S5 Sl das o9 stpadl o alll e e

(iie hawgd laghans [ ,5:SU) Saw¥) o (3l J) (55 gl cOlely Sl ail
oy el Ay SV anley o g Tyt B § il SLoldl gy §iby peabiedl e
o wg Jodll gy Sl (D g Slawl o SIS Sl sdgr 0 ol 1 asl W (bl 5l
S Skt Byl prndy U Yoy colal) 31325 (T Sy gy chaday o oy cgord) Adslian
BLalt Joally (a3l dall Tioy Togs dharmg cad alll Sy ¢ putid) plaeg SV ekl e ald
i) S0 Ugs g st mlt o allt o jomd . Awmndl 39kl

et o f b [ y3:STU1 Bt OVt Sl ot ta RiBlaay Juaiy OF J OB pid wil
ae 48 /581 Blawily (ol Qg drslr Lyt BASS S I el é,b; zalel! Sl Glany
DA lagd auBB (o 8 Baslr S LIS SLDU N gyl Bl gabiall Sl Liall deans paid
Bl e lgr 59 (B pminal @A)SET 0 ol Aaas Ao p BiBLal 0y Slowie W ¢ ity S
P50 ogmsag cslpdl o all) ealod (A8 Byg0 bl B Sl M g1 5| o oo o O3S Ay
Adlallg doeall

7RLell d pudyg Sl cdaina (pllanae (GuB [ \5SIUY 3B (g iy S8 el puily
Zlaset Dot A BASG ged) G g



-

Bl (rlagu Lyl LIS Lol lS J) Olae¥ly Sadl argl Jadlly Bipsl Sl g
Yo g 190 Y . IS o coulas damadl agaans /St Bl SKadl esfy Wby plelss
Jbly sl o i) aer (09 o allf ol jomd Lglidg W) oLl plol Ll SCie gy Yy stlamy Jon
Lt Lt lll TSI 1S5 ol pan daane chtlallt dis allay /S0 Skl wlSe Joly 00 B Al
Al Bay sesmalt Bous 0gid RS 1Sy Jantonu] agan i s [ 35591 3ew¥tg Eigondiy

aa gl da /oS S Sy @3t Slaa¥l Blgg S bz axsil Joondl Ly
ol L3S Sl cammall ghlaaa spuat [ 3SIY Blallly (el Bby paliall g opebad]
shpdl o o alll ol jod (Lol 38 Jigh Clusluns 0 4aB g 3947 0 o iy Lod Tl cte Lol

Igtele cdlly (oot galy 1gn @Sioun 1908 ol M1 SIS J) 6 Ko allsy il
Sl (b Y olas L Oy (el ol bl g g 88 8, b ode o e Lo S skaely
st 3 oo dlll onled ¢ Jasdl 1

raday 8yi3) (rlagey Sl BPEI slontdl Luptad ity SN ally auil OF J oy
iy 3 B3Lall giglas o (@aylh dadms /3as Yy apoans dpaualt gaf [3aw Y S pgie 25y (g
st o g8 dlll @aTimd (ol

Sty A & e L Lenglasy g 4 Lud Ellae Lager O 0l Uty ity ot IS)
& B3Lall gitsesg (ol o Legipling ¢ J Logibibus o I goly caglhpe aoand yibialt sz / 3laYl
Oljs (& (J 0l b Jaomy OF Juwl Al (galt sl Agrise B J 25 o Il ANy (olally et
Lory By Ol aslb B loa s doy Ofy (gilin

o JS g Jal merrs (et wisg deams) sadaly gang) JI gy ol Jlas IS puiily
sl o oo Al galzd feall e jlonil 039 Bubluns pe 0908 b o ¢ faall i slsl e Joous

oo gotgall Joadl 1da jlomt o (B Buslucally Ogall Wy J e o IS ity Sadly il
il Ulin B Al Alazg sl o lagor Al ol jond cahiad o 87 o (5 S a0

o SN SISOy chaniy Al o Junid iy B S OB A il T T 8 Ty
Al s e YL 38500 Loy (sl iy codmg Al JLSTlg cougert

Calladf oy Al daal) o g1 9o JAT g can S dgan ot Lallsl Jaadl 138 Jray ¢ Jluad 4Alll g

2alyll



whiadl galdduso
phusuanly Lol gt Ayt o o8 JST i B o e slip Suts) I Jlod) Coudl Bt
& oA UL sl s oSl g Aianly JY 858 A (& Al 3y SiLidl wfﬁ‘g\ wadl
(sl Ja¥1 Gl oty
B gl gL sl y3 Cldmg MG 00 U5ST SN ali 1 Sy Ul gl 1 Boed g
gailas oty ST, JIKHYN 5 A1 B ght gty ( JST, a0 Atin b Bl oodlie Jo¥
9559 oo By ool JI BLL YL (ST A0 Rt Solilasg T 0 8y Saadt J1gull) 2N B o) gl
Byt 3] o LS (alipdl Bdany (SN el s stutsf Laly (Vs oo ol i Syt
U Sesge sl S ey el
s Wblonay WU gl Jo¥1 il U o b Yo e Ratylll die 5SSy
Sl £13Y utadt L WLl o (TN Bt A goall 13 oy el 1o ol Camnd) ptinty
ciall CUb Je WS sl oSty st i 358l st 3lai oF S (Lol e gamne LN
SlgsY ey (JUSTpdl Lk b o el sl ) LI ey o . S e game BT 551 JoY!
ey (Lghbouy Aol UL Bodlan oF Lty ol tgal 3das o sl ol dlys 0
) ot Jog By
(G et 0 IS Slrys 5y (amgie (00 0) B3 greme e Bl I3 G2 3929 ()
o3lal oo g IS JSS Il I 8581 Jlal e IS B Lol A8 ez SN Ul (sutadly
A el lal o3t et S5 JSS gl Sl e
ot S 29 JSSaso )l 5l ded (B oS S pom JSTA R B o ol el (Y)
Lol 48 gams S A sl o3t oy sy 1S5 S (s g1 Sl das SIS clasiaf
dry JSh (JSS ALl Ml 5l dns B LA o0 Al Lrys JUST A Rin B = sl eyl (F)
Eond) A8 geme DWW U sl st e
DU kel Js B s B A1 Sl Dol Jan o Sl i 592 2
A Al I 88 ¢ SHLaal g9 SN Wasdl ot gt Aot (JUeST 0 don : o il bl
ol (B W M (s )



—z-

Abstract

The purpose of this Research was to investigate the effectiveness of suggested program
in Fractal Geometry based on connectivism theory using collaborative e-learning in developing
Mathematical Power and Generative Thinking for the gifted secondary school students. To
achieve this aim, a program in Fractal Geometry was designed. This program consists of three
units, the first unit includes the main concepts in fractal Geometry, the second unit includes
determining fractals, finding fractal patterns rules and mathematical operations with fractals, and
the third unit presents iterated function, Fractals applications. Besides, a Mathematical Power
test and Generative Thinking test were designed. The participants were 25 students at first year
secondary school, Pre- Post-testing procedure was used to measure mainly the mathematical
power skills and the generative thinking skills, The results of the research indicated that the
treatment group students achieved better gains in the post — assessment of both mathematical
power skills and the generative thinking skills compered by pre — assessment performance. In
terms of mathematical power the post- assessment results indicated higher gains in all its
components including Reasoning in Mathematical Knowledge in fractal geometry topics,
Connecting Knowledge in fractal geometry topics, Communicating in Mathematical Knowledge
in fractal geometry topics, Similarly the post- assessment results indicated higher gains in
generative thinking skills and its components including Fluency, Flexibility, Originality,
Assumptions, Prediction in light of data, The developed E-learning environment can be a useful
resource for teachers to use in enhancing their student's generative thinking and mathematical
power skills As well. The suggested program in Fractal Geometry in this study may provide
learning experiences that are appropriate for Mathematically gifted student's abilities and
possibilities of improving mathematical creativity and mathematical power skills.

Key words: Fractal Geometry, connectivism theory, collaborative online learning, mathematical

power, Generative thinking, mathematically gifted students.





