VEY ol 5 5l — FA ol ¥ 0)58 iy B RY

b labuwly i b oy pole (pid 1 s yoi (0 50l 9 (s’ (0 S0 Ayl y (o)
ul...im,s PY K K b.g].)&g‘ d.a)g.ﬂ Gwl.}.l;’a)lf 0399 ylodrogxiils R gs'"L‘: 039, ‘55.§J|

Talob b peale g0 paiS (s

VEYIVIVY sl oy VEY ALY il b

ouuS

aloyo canslio 05 gy LBl ligel IS Sles 5 sole (Ul 50 (pmesle (Bisel 1 4 4z g L

Ao Sigel 5Nl g Sloand (3,55 o alaly sy G095 al Bas el (55050l = (a0l wn B ) (ot
Sule (13 5lg (605 Bam Sl 5l ol fagh Ay g el 03gn 68 (Ab 65 (Al b (o Spsle
olBily ledragmaiils 51 ,a YYO (ragh )bl dmely ool (5)lsle Vol Sl Jow) (Swed daosls
3 eosls (g 5lanz (sl inds Sl (gladss (5 ,Saigai by, 4 & VEY Ll o 5145 oy s LS 3
Al g (g Vo) (hrazd (255 lopiio i & bgrye S¥lgi p Joltite atSlooGie dolidns
5 4575 platea b eolitul (Jlste F) (2is0l — sale ofsn (b ogal (rizen g (st YF) (loas
o 5 YO s SPSS f3ile 5 3ok 5l (blitul 5 cogs sloo ol o lazsT Lole Lo 5l boools Lol
Y ilng SMAMPLS 581 5 65 )l L syl S¥alae Joo 51 655000 b e Julos 5 sl ke
G55 I8 i il ey Gl (6,3 e g peiime SuSG s (5,55 a8 sl olis gl .ol eoliul
DS 5yls e g peine pé Sl gale 039 n $88 (b (65 (ol b AT ey 5SS (e
b o jo gmepd Solie & S Glebmogzmaiily (2,55 Gizmen 255 8 a0l 050 5 e (s Lo Jaa
50 9 bogie ax 5l VL (il )50 g iegle (il a5 (25650l 5 (leSiR 8 oSl o (o ipsle Sigel
Gl QBT (i 055l 2 wilgi oo Glolaogmtils loans 3 Slas 5 coite (head (5,55 (nlply 952 (sllas o

el (63978 55 JUd ey slas ol 35gel Al sl S5 yapale Geyd A ey

el Giieel o Spale (sole 05 oS! (b (25 T e o5 0350l rans (5,55 1 gaulS sWdejlg

m.gashmardi@cfu.ac.ir : Jstwes oo %

Ol els VEPEO-ANY ciy Gadio «LKin 8 oRiils « Su 5 pole 09,5 . Y

Y



(\CY—VA) AREAY uL.wJLl 9 )Le)‘ A O)Lo.:J ‘\\co)5o 6‘5‘&.{.!).? ‘Su‘_’:&bsk

doddo

oy oW e o alyd azly Sladl (s95m cudeS W)l 5 o] Baal 4 Sliws (chjgel el ya 50

Sl by, sl eslitul b isladyo g i r plae GO F ) S 5 015 sogane) 358 o0 Biee plas s
@locaaise 1) oolitul 1Slam (g S0k 5 eyl (ogas )0 (070 5 sele sladiil (p 3T 5 Sl (D
5 slegaze plajed (iou il 5 ogllas e 05 o Bl (6l 5 (VAP (Ko 5 (lawsl) 551 00 Josay (o0l
VY e 5 (S5,5) dled oo Byl Guyd oS )0 500,85 oS 55 o L dilaie i jsboas 1 o Lo g Lo il

Digeltils 55 55 (o ol ()5 Josine gl ele nidlel 5 (et 565 275 psle plre oy o
Ao sbar Bl o ymipsle 035> )l yaeli s Ablioe 5550 [opd ey 50 BT CLBS 5 0 Slas
aly &Aooy yo SNal I j5iws 5 golae &> 5o Sl 5o Cople cansle Ol llatl 4y o585l 4y 08
el 4 g3 s 0jg2 (nl )0 00 (5,555 slaclad le yo axdl o pSpsle (Bigal 10 (6515 5 Mo (Ldjgal
4 plignidiad olp O0sS a ol (oisel 8 5 apipsle )0 Giigel 5 s Sl e 5l sna
3 (Veee Do g5 519) 3505 0)Lal eallplole 6,80k 4 lide 5 eloizl il (sl olguls Sjgal il
pole Sisel oSy shol gae (lsiear (025 pole labne o5yl a5 ol aiins 523 (VWAD) (gl calas],
(s2isel Slacla ple ainds g 5l il wiile) (ol lails Caslioo U550 5 o F oo slaald (o2
9 Slo U1, Losiians 05 50 457 0,8 518 LT L j0 (Con i g pudad (Slo 9 Con s g pules s
56 QAN T g yg0 00,5 &l (BT &y oy psle (33900 89265 5 ole 5l (audd (i 5 Spo o9 Lo
pole 05 4 Lo e Slegdse 5 22,20 pole 5l oUT Ladls 51 5lie 1) laitd 090 10 oledae a0 Ulgs
s Loalid ol 4 cute (3,55 15 sails oo bea by ol 4y o sl (3,50 b Slolea] (rizeen 5 228
ol 50 OYAY () SKen g Jolggemme b) 0ab co 5o 5 90 Dlaglas 5 (2ld S j0 Coddge el il
Jiles 5 ccooaddle oloml o |, oy Slge & Cote 5,55 ((VFAD) sy olys3 ootk 5 oBTcbole ol
358 slaesyl g 881 Jalis 1) (2,5 (V¥A0) Gl em 5 ()b, atiloco opo o j0 az gy )0 codlad &y 51,3
5 85,105 o 55l 0,8 Slbrs 5 Slulus] 5 a5 a3, IS wlie 5 Ll (glis U cov a5 wib o
Lo 2,55 a8 wils slisl 52 llicalo 5l (S e o) ggdse Ol b BLI o 1) 08 L8, (SisSr
ot [y O 58, meilss oo e wpdlos ) D81 la )55 (5T o (18, (sl (o295 loonisS (s ien

Cude (5,55 535 (WWAA) (90,025 By 51 (Ve o ¥ ool 5 (0lo)) e )18 J5uS 0,90 1) (3] 5 00905

1. Watters & Ginns
2. Morrisey

Y



gl Sabanly 55 275 psle i 85 505 5 e 3,55 Al oy ol Lyl w5305 (i

oMo 5 (Sl 5 yd daliyy Cogllas aile Lelse 51 gl 1) cwyd lodaliy 4 o lalasgzeiils

e &S Sl Suogzge 4 Ll Siul S (00 IS jebay tulad oo Bl LS 3 oKisls asLul

oS 5 B9l 0 izl LI ¢ lers STyl 5 cablse da s, S5 o5lusSID lsie b glaalllas o (F+YT)
5,8 les 5 Hledae cablse g o 5,55 o (6,l0 s dlaly taias o i €5 S aes 5l s (g0l Gaw 4

3,10 093 Ll e y05

2l Slej o bygel Glaaxly 1o Lijgel Glaal 4y Sliws a5 &5 ls co o (VYAP) o) Sen § Lol Ll
|y oIS (62 5 alam a3 ol il LSt 1ol g SIS 5550 b 5 maseie o el olie 45 Ced
bl el a0 o g meled sl o plolee (i gy (S 35S0 s S e
Slosle 5 ligal il o Shae d5ue 55 ()T aoeii a5 5] 0 wald LT 50 1, (6 lgauel gyt (25 (o505
3l 10515 ce el 55 (VFAA) K 5 00liomel (VFAY (] Kt 5 luelol) 55 sy ds e I o
5 oo s 5 S e bl 3Ll 5 Slac 5 o)l alowl gz 5 1, 0dil Sl s (g 4 el Lisle
L1503l 45 (53,8 wiyloce ol g WS e Shals Ll 5 > gign |y 03Kl (1TAA) oylSen
s 9 3Ll 0,500 5 095 po 1) C8 > 4 s (698 iz Blion x5 5 (25l g (oled i (B
ool 4y Co ) g e |y (5,50l Blaal wiinn 05Kl 986 a5 wlae g0l Jelge el S a8 oo bgs |,
45 ra y5ige 0553l a5 w3 00 (i 08 (5,500 anlllae wips o 20l g0l (S 3 1) hea g 5 Jeas

(VoYY e 9 (£550) 95,5 (o0 Sl ;0 (WIS )5 995 slaadgiuns 5 L AE slayl Cqz ;o plales

Slp Basses o bhas Lo a5 0550l olge a5 cosl cpl e 55 (Y2 VY) )2 5 Joo gl gl
(sonail 03 0aiS S % wl..o)l.a).ul.l ol asl 0o 135 o )...,LLQ_..M (S g0) o>y olﬂ 0,99 O yquax
5 OB g5 andllae slaadl g oo dawly o5 line maw g &5 L 0, Slos «Sgo 3l ookl 4 Cod 3,55
30 obgmisls o8 \lie g 055 Qlj_;_cl.‘.(\“\’*)obl.io_mjr))é adllas (pooren ! Al ol Can
5950 055y Jalg,y ¢ pdT 6 S0l a4 (5,55 a5 ol ylias €T (6 uSob a5 ,55 el s Jle b6l
M&sls‘smsm)b(\f”)u‘)&mBstMw@m‘s‘)&bbdjﬁoﬁi‘jw‘dd‘f
SRS S Tz 5 (9,5 G &S AL (lie g a3y lalregriils Jamelin ) (LS Gl S ez 0 (B

1 . Tokan & Lmakulate
2 . Ferrer

¥F



(\CY—VA) AREAY uL.wJLl 9 )Le)‘ A O)Lo.:J ‘\\co)5o 6‘5‘&.{.!).? ‘Su‘_’:&bsk

slaadllas ;o (\YAY) ol (58 g o 0,10 9929 (5,0 cine 9 Coio ]y o S390;3]  Jaumacions ) (o2aS
3 OTA8) )5 5 o,8 0l o il s b 5l el 1) slol o aimen) g 2,55
(b ol 5 (leass &5 4y e (glad > g e cuBlage lgzmiils ()55 Condy b3 4 eyl
sy O 90 Hbgmedils CdelaS ailed so (6 S A g Wislo o0 €D Jlu jo Hliews Sij pole olSiils o
5 b cudlage &b,y j0 jsel (sladel p dusy o S5 & tainges SIS 5l e ] el s 8 A (o
3 OYAY) ggiaald 5 Jloz 098 35 paie (IS 5150 9 JLosl 28l 5L 0550 oyl b conliine ol (glad >

Lo sanl 5 leass dld,) 4 Camd 5la8,> ¢ lae Cilage slaais, bgmisls (5,50 cw)p 4 i
Sbgzmiils (5,55 Ol el xSk 1050,5 (5135 5 winges pladl VYY) Jlu (938 (Kb pole oRuils o
0950 Jnad s 2ol s el Jgu8 BB a5l 5yl 093 (Al ool 4y s Lae cilogy sloais,

3,8 18 a0l gz Az gl 0590 Sl (Jad 0555 sl 5 (gaiailyy ali8l lisl) jo laas ) o

JBd 5 ngs oy slaby, ool i ST g j05 sl Gladae 05501 (38l )0 e slodtunan 51 (S0
(il Gl by 4 Olgse iy JW8 5 gt slaghy, ke SO (bl Cunl Gups NS o
25U L o msiesle (Bgel waz by, (6 SbglS by, (OE) jp cudsS b oymipsle ijeel LA
QYA dlows 5 20bd) (aus)) Jlstw p i (o9l (g, VW YAR s codl) olgel tils cole sl 25
G5Ol gy come S sloopaly onl 5 (S0 o) Lal (VoY ol Kan o Gliladl) ol Seaislo el
dsyde (S35 b 1y Olisel il ol 5 00,5 (oo (B sus 5 e Sisel s, 4 Sl 0o p (S
(0bs) nl ey 50 (Vo V) Taplhs 5 cue) S o S0 o0 wyaz (il S gl |, T 5wl o o
25 50 Lol «0AAY) SO SLLS 0,0 plly slodious] a4 sl catin cpoud 1) 6501 ! (VYAY) sl
Sty aeoce 18 (S0l 5 mayad slas Sag, Sl I S eassle ((S55el Pk jsetne 555l 00 sasgazs
G g sl 53,5 oS el 1 6,50l 3,505, el Fosisls >yl Loyl 5ol 51 oS el 45 o fo co
O 0849, e a3l g (Reko glaclled )0 oSl b I S gz 5 GRome 38 Cany ]
(VoY) Tonz ol (e (68,509, conds Cayyai Jilus (59, (29,5, (imdls (55900 yblaay 55U cal 5o
aipe aogsn plonl 4y (lipel RIS 31923 L a5 iS00 Slaald (35001 0 Sug, Sy 0550 (e 555

ol 9 8 51 iS ge wald BT (gl 1y 6550l —(omooly an B Jsb 5o Gz 5 (9lS s peS ol il

1 . Altaftazani et al.,
2 . Issa, & Khataibeh
3. chiu

0



il slalauly GE8 L o2 pele 150 S w08 55Kl g (a5 Ay o) p ol Loy e (60 0tS (pdg

ety ails HEALS Jagns @y 50 Gloye (o] 50 a5 el jomma Seal Sils (S0l (5555 Ny S 0 S0,
Solees 5 G0 Caghi g e el sale soods (e (S0l 3 OVYAY) (lle S (e oy o0
5l aS sl g0,y a5 50 ol g wled oo oloeld g0l slacdled jo jeel tils 0,550 b
Cels Crizad 05l oo ,S0T ) LT dags slaslosinl g 5 o |y soliiwl ST (5,50l sl jael zils ol
g odezm Bl J= 9 VY 58 50 s Gl 1) 055 iluligs coninn 5 2ol S (6,585 28y
B 0,805, Su Ly 03en » e xS0k (19RY) Yaliegly 5o yellplole (5 ,:53k 5 ol shs,ole
5 (@13 3io) Al S adly oHSKte 0550 50 il 4 oligel J1ils az gl glp 45 wyledge L L3550
e S e sl o Jasllgins 5 o o bl IS S 5 e 5 S0l
oo OB 45 05 o0 iyl (2,28 = sl Cotle b me £5d50 G 0)lyo lipel tils (25,5 L g g0l
55 0l 1y ol sule (S0 g 3 Lo 55 5 s gn ol ]y Azl 5, IS gale 5255l 2055
and,d WS (5 glaen SOledbl wiw s Jlgtw S sanlie CBs 4 aS o cxw ok cpl 5o oligel siils

OYY Gl ool ol olais) asles &l G g [y, 09> wole s g oS &Ln)'yl & 5l

5 055,k 5ul,e ¥ VY TST g VoSl eV XY (| San 5 7 sloges ¥ YT (o Sen g Vgl (e 50
o im0 55 T VE A IS 5 Jo,l e+ 10 e e 5 ¥ 3als 7+ 18 PSSl 5 LolSTeV - VY o] Se
Cely o sre g GiSund) 0aiiS e, s 5550k Sl b Wlgi e w03 p (e (5 0k &S Wisls Glis g
(SPSPIE )0 Cannd Sude (B85 429,55 5 08 JLae Vb S5 Ol g Ay slacellB i
S5k o paly sl esliinl Djge 1o 4008 1S18 3 eyl e 6ROk g e S iy
02 b 29,5 g 4 b wled Bl pligel s sl |y pleceo,d a8 o)ls | cud )bl ofs i
Crdiga b g OV game g aiiS cwypm Gladdle ol 1) Blus (25,5 ob g 0050 Codlad ploul 4y pladl

. Blumenfeld

. Loyens

. Sumarni

. Markula & Aksela,
. Hernandez-Barco

. Akbas & Cakmak
. Khaliq

. Ergiil & Kargan

0 9 N LA W —

\a



(FY-V0) VF-Y il 5 5l FA o)l A Fojsn o i yi slo by

e Jo sl 1y (e by o S by i 3155 S gy 55 5 S 1l e 4y
VNI VoV I 5 '155) anles odgs g glaul a8ly Lo

Olelbogls (eazs 03Kl 5 35gal £odge b plotons ohid 13T Julow Ban b (gl ,o (VV9) T uluss
PNl 2 5590l gadae b old 45 Bl Cowd 4z cul 4 oalae 548, 4 S LT (355 5 ool
i3s3l 5 s sine Sl aleiT 09,5 15 calas 885 olSilar (6,18 35 )] e 5 (S 5 (53950
S 4 Cod LS g (pg ey S hs, 4 Bl (lalre 45T WS (o (g T A glaslllas 0 (VF4 1)
W5l ;3B olgie L (VYY) T o anlllas ;o aiies 53890 cildiils 4SS sode ledbl 4y lois a5 ol Sen
Caal Sog5 (labanly (a5 1 pma 05 0355l (salre 0,98 ;8 oo 4 i lednsgzmiils o bS5 g
ST IV YNV TSI NEIPRY] I\ P JRWRR Y 0 555! S0 sre jobay calas Jad 4 S 1,55 &S Al yadeis
3,50ec § (5 S0l (656558 gl 5093 ¢ 5SSl o gy (omy 2 40 (Yo Vo) o)) Sa 09 (6,500 anlllas o
el 5555 5 loams s Slas 1) (3555 56 anlllas (ol a5 sl (o 5928 (S5 Ghgmmiils Loass
3929 (5l sine abml; olalragamiils (calre Cumdo g ;05 il o ol LS (V21 +) 7 5505 0905 LI
S salae Com Mo 10 50 6 YL Ol el wilosgy 10,95 50 (6L a5 il 5l aST Slelsegarisls g o lo
ez S8 i BSlg oede (5,55 Al ggoge b Ao 0 (WWAT) () en 5 cwlie aileo S
RS SRUEIONRERCH I P I PND PR PRCLIE V) SO S-SR PRI FLEPERES - USRI IE S E B
Olraeltils (550l (0,25 pole )0 a5 3 segpie Lads il oolizul )""L’ R & ek ;s (VWAY)
s 599y 5l G ey 50 (sestde AL Sl eolatul oS cusl (pl e gy 5l Jols bl sl
OYA2) (25105 5 padie Sgaly iyl ladibl d9d oo (2,75 pole o0 10 ligel il (5 Sl ez ge
9 dgge odlilul (o) pole pwjai j0 (g lagSll g Ly, 5l QLS ST jo a8 ol las g
oz SIS 51 Dlbls )| g Sledlbl (555l8 51 6 pSop 5 (ohige] cemlio Sligz g DU I (sl 595
@ldlie 10 (\WA7) o, Ien g (oMo Cal (LLdSSl 19857 50 02y pole (3590l (05 slo g, 50 Coidge
olieban ) )0 Sty RSl p o jlucins SeS 4y Gy g (S (Bg, 4 ey S e anslie

Cd iy 55l (55, oo jluocaws 1 oolaiwl fyog Fie SKilo alllas gl s o) pale ) oo AL

. Guo
. Kuo

. Kontag
. Bass

. Wu

. Komiir

AN AW N

fv



w2l slabavly GEL o2 pele 150 S w05 05Kl g (e (550 Al (w2 ol Lo,y e (50 0t g

oy 5l ledaegmmiils a5 wudly Cowd amt cpl @ (V0 9) Glen o ' lugel ol ciw (g, 40 G
oS gl 0590 53 ey Aie 5o s | (oelre oY Gla Sald ity plas S5 slaael
Bl 5 o195 anlllas gl .l 38150 (pl 50 o y85 (sl yaal ) b390] 0900 9 Z3lel 4 55 900! 3l tales
p3le 5 (2Bl e SLRUBs5 5 0550 b RBj90] (Ee LS pas aT oI5 g0 cnl 4o LSl 55 (VFAS)
Ol 5 5 el LS8 oKty oIl hjgel L) (owyd Aaliyy (sl CondeS SRS, Jelge
ple Sl ololit (slooged b conliie )5 slobs, 41 5o 1, lelee olsf oo &5 At o o (VF+ 1)

Cgmme higal i 50 i g J95 459558 paie g opjlel dais Glalee 45 Cunl (ol (Gados opl plowil @90
Slaeld (Leass (50,99 (ks 9 (n i ewlol 3l g (Bi9el plss sl (ool ghaie 457 ol 5l g Wigd oo
39 o0 (A s NSy 1 Faiesges 3l 0,90 (ol ladne i g (B350l (1 (5 NS ke pus 1 1350 oo
Sen wiloasai 1y oY (sla iigel a5 Slekae il diae (VF2 1) obls ((VYAD o))Sen g ool de ()8
s 8 il gl ciz el (hjsel & S (g ge oty Ll (celae (BT (gloos Sl 0l o
Cge ledae 150 3w 105 CodS S Sa 5 ey SO e g b Siwals dnwgi Sz 0 (25590
e Conyi 3SThe aS adlo Hledl (VWAF) somo joe 9 (Lol 55 Bl 51(Ye 0 (), g YOL..:jQT) D9 oo
0055 oolel iplae o5 (slo y90 (sainlsg il bl (S pu ;05 310 (6,05 S 40 45wt (5357 50 alo> ]

o $odali .l BT (sl p3Y (sl s> sla LUl g loc oo dacemdlo dacelil ()9 9 lebaegeisls

OF ) (Gl g (551580 Wl go Loty 1925 (5595 9 (b9el pUS dagi jame sl (530t colne o
Oi5el lp S 0550 slyime waz o)lie o Glelae (Bigel g @ LS Gy b (ctegl )0 (izen
(555 ol g 5 (510 505, 9 Lags il lgl (559011, LT 50 (Lb590] (sloc Lo sl cagr (lalrogzeiils

OFY ) S 5 g )l 5l 8 eV - VY (L) 005 oo dlowld i 4y olazel 05501 e iz il (6 S g

Y% so9,5) Conl oals Jaoma LS )8 o8l 4y ylelas Con i g u:’)ﬁ‘T e ¥l oliol 4y 55 ol 0
soasl  (5,9059,40 5 0uda b dacaslon cwoige;l tatle Jolge (6,050 L o p3Y Slawged 5 ,ulad
G593 plas Con g 095 Lol daby Gl jo dRiils pl (VYRR ol cnl oald syl olKisls

u,o)}nT o ML»)J ‘U.Ma‘) U"‘ B ! 005_«3 S gan C;LQJ..A.‘)).MJ U»LM:‘ » uLcJ.sm 9:&...»‘& U"’)ﬁ“’T L rb‘dé‘

1. Adeosun
2 . Adeosun

A



(\CY—VA) AREAY uL.wJLl 9 )Le)‘ A O)Lo.:J ‘\\co)5o 6‘5‘&.{.!).? ‘Su‘_’:&bsk

H(BK) (sogos sboojom 55 (oyo slaaxly p Joitie Jood wiw (i § Al 20 slacabo 4y azgi b (olo]
b oo mgy8 el 0sd wulais (PCK)T egdg0 — 5 9 (CK)T (egig0 — caass (PK)" oty
Blaal b o pd slaasly cnl o plsmeadls ol oud ailouiS (p)s aslip (ol )5 38 (228 pele (3l
7 pole (o0 GLOLS (lgime g pealie (asilejlu 09l 5 LiSbo t 0y pole o (cwlul Jgol 5 pealie
2L 5o sl g 4l S low 6 S0l (Sl (Sbos pualy 45, T0k 5 s o5 Slad el g ool 090 o
(il 38, ol 5l g Wgd oo LT (025 pole (Ri5el 10wt loby, 5 o,y 0y pole 65Tk g
weisel plls 5145 T 5l anle e S |, colao gt > (slacolled alowl gl o3Y (glacs s o oUlss
50 LIl g dolodan drwgl g ol 4 Sbcws 4 ol il aily selre oMo glls 5 oS lads
L slegsise] CoteS 4 azsi o3l (oSl pllss kS W15 5ol al & (plicews Cqz N adl e 58
Al lod oS olre S i (570 ST 0 olra (B9el 0590 50 Camlioe plolae 45 3jlu o jolite (23 o
o0 5L 4 e 5§90 0)l3e (solae S Slo 90 S9zge Cumdy (o p g e (b 5500
Ladyo )0 G Glodmogzmiils (5,55 (sl it s LT 45 05 Iyt onl pol (ighy 5l Bad sy
b e LI 90500 0525 (slabal) olanl )90 (0528 pole il w08 (55Kl 5 (225 pole Shjgel b
Lol 1) (ol (A8 Wl o0 i Bl G 95 3550l 5 (hmazes (3,50 slo oo b LL3 1 50 (sale 0390 (595!

faoles

o9
d2ools (5,510,5 bgus Cum 5 aS 04 o Dgmme (59115 Slidz £45 5l Ban ulul 5 ol ragh (b,
(iR g Lg)LJ Gazal> .ol (g, le OYolso Lsgl.g.Jd.A) M dwools cunle Lhai 5l g GMLM., - oy
3y90 5 lp ol 009,85 YYO slaws 4 g Hliw! oo ol s p o LSie 8 olfisls ylelaogzeiils
s oslial pyles (glol dnalz slyr OS5 Jses 3l Aiges

n=((z"2pq)/d"2)/(1 +1/N [(z"2pq)/d"2 —1])
2010 85 s S g ge i G 5 P s Lol diged o =N s Lol dmelz w2 = Nt Jso 8 0l 5o

g o as,F L o /00 550 glas e el V/AF il /00 (glas prlacs 10 Z e g o 48,5 L

0o y3 A0 prlans o /0 glas iy /0 crer BISLE 35, 5 a5 L tgin 6obe] Aasls 4 az g L

. General Knowledge

. Pedagogical Knowledge

. Content Knowledge

. Pedagogical Content Knowledge

AW N~

¥4



g slalanly 55 5 sl ) o 8 555 5 e 5,55 Al gyt ol Loy e 53,05

slal> 1o 50 (glangs Jloi| bolas (5 puSaiges (g, el Cavods 1 VEY a6l diges oz oy licabol
bl abgs golasws g a8 T s o aded laie 4 olol (hjgel a4 Sg>ge sla oS dxil j5 0
Aol ol Bolal Ojse a Glal 050 diged o> Slaad ool Ll glaalies o 3l a6 0 0l
390] dmsgry (olidylS 090 ladrogzatils £ Jattio ()bl draler (nl (SFliorez Gla S 5l
2338 Syt oo (sla Sl 35 s b s 5Vl o im0 Joas o3 JLo ol

.Qj.g

Yl (Al ogr idu b et a5l G dal tuw y canlllas (ol 5o osls (5,510 ,5 Il gy 3l
razs sl lupss Jone ((doazs Jlops (Job Cundy (o » Joitin) (G5LS Conex Slodbl 4 by, o
5 b ad I e s asd G hn et leie 4 Jase Dlpes a8 Cllly 18 (SSa 4 9SG LS
Jotms 0505 {IFA0) l5am 5 syt 5 (V- VA) )0 5 o0y5 Lshwss <V FAT) Ko 5 Dle lalllas
heazs (255 piie Ghomie 4 bgpe SVl (ol a8)F Sl s (eand i et ld pleie @
aslitns 51 i3 Cnl ol (590 ] gy (olid)lS 0,55 )3 (2 psle (A9el & o (lalnegzeails
(il (Lo g il ol (6,05 (pidlya (pidlse (Jo3) (slazy0 0 (55 b ;0 a5 09y Jlgiw Ve (g9l
pole g 255 olide 6 L5l Jliel f b sl g2 ge glie (o) g aslllas )b Sl uizee 39 oud i
R 0dl a8 dyaad dslitis y (SlasST lale Jolos g (bl (VAN 38 9 plo 2l ) (O (225
)5 0)90 (228 psle (Bsel 5 Gl (s slaasliy 5 VYA (ool pan) s jne 4 Cond (5,50
4 azgi b doged g 5 2l 1) sl b cesline o¥Igie (LS b olSails lanl (555el atngy
6 RS 55, CEDU ) g L] cosdle L) el ol saiile oloailie 03,5 pmite ol (gl lalllas dpiy
pole (ijgel s g (ASPE ¥ 5 las] cudle L) Leaxs 553 S1al (GOV 7 g lais] cwdle L) lacdon
1y lig,S W jlade o aid )8 ks )3 SEFTC g lazsl cuadle L) oo (6,8 3900 (Jids oais] y0 (0,20
Caadd 0,90 ;0 (225 pole (idu Bl s o8 (052Kl o 4 bgy e SYlgtu (7 0l (3,155 (@=+/AD) o3l (5
S pblye widlye (L) Glaz )0 O (S b o o S Jlste VP (sl i dnlitin 5l i ool sedae
@ (i liel waiile 09290 wlio (dine o Ceond (nl )0 09 00k @l (e (LS g il oyl

OYAY GLKen 5 b0 saawgie 0,90 (2,55 pole (oj0] 5o aBiolesl lacalles yoloall (gl e il

1. joy of education

2 . goals Valuing

3 . academic self-perceptions

4 . The role of science education in my future teacher career

O



(\CY—VA) AREAY uL.wJLl 9 )Le)‘ A O)Lo.:J ‘\\co)5o 6‘5‘&.{.!).? ‘Su‘_’:&bsk

OTAY G3bT pan) ey o Cand (5,55 oo 00 a3 000 delidn p BLasST Lale Julod 5 b jlnin
@l o s goy95 (225 pole gwydasliy loral, (OYAY) (lal (ool (500 ho y> el
pole G 0938 5 Loy, QLS 5 (Alse slaJlo) pliil 0,90 Al il SlaliS ples sloial, (VT4 1)
>k g (g 4y pladl QT o gools J13 cwyy g andllas 550 |, (VYA Licual) ¢ plaml u)lawe o o020
wiile laadlse ool 8 Dladsd aii @ a2 gi b s pitte (nl gl Woged A5 (ol b ceslie Ylga
@7 pole peplie 6 ok & Lal (JTSES ' jlast codle ) bl 0,55 (0285 pole (i pos 03
Sla iS5 g by, anwgs gz 0 G (ELCS T laxst codle L) oljgal tils o po (ool o590
sl yoallolols (gla Sranls conS sbinsl, ;5 LindsS (DSMA T g Ll caodle L) g0l il (yas 45 (soke
Gon a0 g (LSSTL Tiglais! coodle L) (il tils o j0 (555l — (cole Slyw (sanwgs
Flog,S W g, 5l ookl b 55 o5l (ol (obb i s (DSKI 2 (g L] cadle L) 5901550 oy 0 los oo
ol o lidians 3 51 G 4o Cadses oS (5 Lais| W5le 3l Jolo wze 0,5 o5 (6l (pend 50 el sy (A=+/AR)
Loy a3l ool 1edjgel —(oole glaoisn (b g3l (0 b ad S e 0 lapie I G e (laadlse (ol
L)l 0 )90 (02285 pole (bisel 5 )2 psle (B55el (Glae ogys (ouyd sloaslp Blanl ulul (i
il 93 5 Jsl 0,50 plas slosal) Sl 5 (285 pole GlaclS ((lSim b olStsls gzl (3j5el sy
Vol plidebgog Jlgw ¥l s ol (2l g 0o ol (n e g5k )55 2 slesaly (rizeen
sl 51 810 Lwg doliden y aliinnny 50l 5 2leie 2y 5l Olebl Jpa> 6ln ad oo odpmin
LT slasletng 5 Sl iliiabis & a4z g5 b g 0d gy )5 500 5 (500l (sloog 5y bl cole oo
sl (0= JAV) £Lig,S ST by, 5l ool b aslitny IS 2Ll (red 50 0005 Jloel p3¥ Sl

Lol g%y Il slhe 9 Y (oLl sbsS el (ol aS s

b o025 pole el Gy (35S0l g heans (050 Al (o) e (nl 5o aSnl @ 4z i b ouionos
Oy SBRRYS 9 Gxid (pl 4 ax g b hegh Jow g Ja5 0550 (sede 059 n s8Nl (il slabauly i
75 pole A ST e po5 A 5Sl pste ((Jie i) (rans (550 pite taslllas ol )0 oS 0k (905
ogtde Joe ) ojled JS& b 7l (labanly piie Glgie 4 sale 059 (68Ul (il i g (anly siiie)
5 bl 5 ieoss o ol s LT Sle ol 51 nosls b 5 40525 (sl ono e o5 | s

1. The joy of teaching science in elementary school

2. Enriching the learning of the concepts of the sciences among students

3 . Effort to develop scientific methods and attitudes among students

4 . Efforts to acquire life-long skills for the development of scientific-technological literacy among students
5 . Efforts to develop skills among students

)



o Salanly 255 75 sl i 5 5525 5 o 3,55 Al sl Lyl w5805 et

todae 3l sxSere b gy S Laulyy gel 5 sanl Jele Jelos 5 YO 4k SPSS 8l 5 5 )b
Jedos b 5l o) e oy b ooliiul ¥ aals SMAIPLS 153ls 5 (6,505,150 b 5 (5 ksl &Yolas
Sl yenie ol Gloailse (025 pole Gidu il G )5 5Kl 5 (vand (555 enie 9 sl SlassT ke
Jelot s 0l Ol Slgie doadlge ol 51 Sy gl o regh diin sl eslatul b g ololis iagh
Lol 5l am 5 b ololid azin laaysS 5 Sl slopite o abal) ()30 gl 45550 sanl Jlale
3y30 ol (s g St 50 L83l e bl 1o peite ol (505 9 45y (hole Julos 51 ooliinl
Slodelos (o G5l o9esl Geizmen 5 s Sl Il 25y 5 (bl Ghomie Sl Grizmen 285 48 (o)
(obe 5 ol Joo (IS (2510 5 )bt Joe (A5l o Sojlasl slodae (55l (i a3 p3Y

L85 Ly

v
N\

BTN IR Y

\./

oYL T VE PR KV I L)

sl
Cewddy yolie (28,5 )18 5 i ol — By T5alsS (5031 5l eoliisl) Lo i 05: Jloy (25 (o)t 5l o

Cdpdy SHgo gz 4 dslllas =l plowl «(+Y 5 =Y o5L 0 Lgﬂ3%5§wubmwﬁou7

laulie LiSlo a5l (o) 1 jslatods cal> 1o (nl 5052551 9 50 18 o (g (SLEST Slole oo
ST lele Lol Sl il Jole aiz sl asilyie el 5,50 sanaly olas 5 355 5 5,5
S5 0,90 sleosls olaws LT taS e pnl cwyp sl Conds a8 50 g 0ml 5ol eoliiw! Sl ly i ,> L
GrSaiges colaS ojlul Lazls sl ol cale Jule Jdow sl (o s oo alaly g Wadigad o3lasl)

oy



(\CY—VA) AREAY uL.wJLl 9 )Le)‘ A O)Lo.:J ‘\\co)5o 6‘5‘&.{.?)3 éu&bsk

ColaS o3l Lasli Jloke cw,p calllas (ol 4o coid solatul Tl b gesl 5 ( ple =yl el (ge;0)
1055 o3l 5 IPYD 15,55 03ls) 10+ 51 53S0 ke 50 58 slp (b — 3l sl (y505]) (5 ST Aged
Sl Sl 951 (Sl sine o & ars b (eiman S5 (55 Wpel Sl Sily 5 Wb B I3T (IVOF
df = Yy e p< /v 0) (53Xl g (Approx.. chi-square= \.vyvy. df = ov. p< «/e0) 5,5 o sie
S0 Shleds ol canlin gz gs LB laools (g9, » ole Jdo sl «(Approx..chi-square = v#a/yvy.
ot bl b Jole y ya5 9 oLl G wiyls a3¥ San [S0S5 L osls a5 epl 4y axg b
adlie Ll (3, b ge3l ) ains Jelse )55 50 (gla o Bty 5l liabl 51 g 01 0925 o piio oy
Sl ol gt 5 555 it sl ol e gl il o (led shole o 5 gl ] oSy s i 5 Lo
5 (o £ L) G5 slayiie U5 uiloly Egame 5 45 b i V5l VL oy ()l b (35Sl i

O J592) QS o G |y (0 PA L5 (2550

Aol o 3 shole Julons 31 oumy oo gz o] gradlgo N Jgo

Sl s Gib 5l s aJg) gl
KWN KW B Sy e, KWR & Jele ‘%\
Sy o=kl okl
\OIPEY \OIPEY YIgEY YA/fYYYOD Ya/fyo INARNY ui‘;}ye-l oAl
Yasy VY - YIVOA ¥ IAAA VVESY B lacue 0555, [
FEIYE | oYY YIVEE 8+/5A) ajvar \VEY e 555 STal | D
BAAFE [ AYVE YV 03/aFF ey VISPV oo 6590l Sid oans] 43 oy pole bieel LS
VAIRAY | VAAAY 1008 VS VS 4/-Y0 Ml 0553 1,75 pole g3 )
YYEVD VWSEY YIYVE FAIRVY VWYY YIVYO 15 e 0,50 oy pole pedlive (6 S0l 4y il
il Bl
foNy-5 VYA YIre BEIYOA VIFEY WA | e ole sl 5 a sy st Sz 0 6 |
lrgalsdls 3
OAE-Y VY/SAY Y/eFY SYNAY BIAYY V¥Fay &yt yorllplole (sl Kilds S (sl 3 iisS
gl GBI s 5 5598 = ook Slgms Arwgs
SYIVYY a/rve Y/YTA SYIYYY DIOFE VYY) el I om0 B les Lbyer gz 55 IO

13 4zl 109 o gmime Jod LB sl ¥+ Lol b o oLl gt azpliz S caud S5 LG

JF @Y Jsaz 4o ewle Bl cWlgie ole b yile a5 ol ) s 355 o0 0idline Y 0ylads Jgi

1. KMO
2 . Bartlett

oy




g slalanly 55 5 sl ) o 8 555 5 e 5,55 Al gyt ol Loy e 53,05

19 45 ol e iloads Bis Jsaz ol 5l eilosgs /¥ e iy ele b sl ls a5 FA 5 FE LY XYY

CAMJ‘ AW w)‘)f ~/Y~ 6yl.: ).u LQ‘\.OJ;A dod CL"’j)S LgLEL” g.,u).»a Js& u.:‘

ailo s fas o ¥ Ighus Y Jpuir

R no| o | v [ v | ow [ o | s S o)l
ASPE VTA JEDU* ailge

Y7 ‘ <10 A 1OA- ‘ «IAYY ‘ DA < IVEY ‘ ARA ‘ < IFYY ‘ <IYYY ‘ <IfVY shole b

IYYY AAN </YYAQ [H]] D

SRS v [ 2 - | v | ¥ v | v 05 o)lads
JTSES SEFTC ASPE ailge

< IYYS I < IYOA ‘ < IFAA ‘ < [FOA < INF¥ AR ‘ I t4 ‘ < J0FF <1090 ‘ - /70¥ shole b

“IA+Y SVAY CIVYY Wi ey o

I o 5 Folova [ va Yy Y 458 o)t
LSSTL DSMA ELCS JTSES adlge

RN R I NN +IYAY ‘ cIYeY ‘ “IYeY AR ‘ < [OFA | <IAY? ‘ AR AN sheole b

+IVAY <IVNY <IY¥Y [A+Y (H]] W)

* 2 woow | N rolow Y5 5 olads
i DSKI LSSTL ailso

* cIA-N ‘ < IAYY ‘ Q22N ‘ < IYOY ‘ <[FYA ‘ < [#Y QN 44 ‘ < [PNY ‘ AT sheole b

#* +/YYQ < IYAY (H]] W)

s ool sl b peiie 5 Sy o sloailge chisie 4 (g Laisl WDle 5l ooz w5355 oS S bl 485 45 isS leni

sobate & ¢ L2z Jale Juloxs 51 a5 aslol o 550 5 255 Sl itio sl sl Jole Juloxs

Sy g3 ol 53 ab ookl pg0 5 sl al> pe (sl Jale Judos (29, 51 252551 5 0,55 o3l 50 9l
Ol b pxin iomiw gl o3Il ax U oalds cvalive sl psie (5 S ojlail glo a i aS ol 0 ST etk
@D g o Fe polie g /Y ole b Jsd BB i Bl ol awyp Slele la)l coiin Joud L
wobse Jole g oud osalive sloyiite (ro 698 haw g bawgte (5 I3 e gl sias LS o 5 4 VL
ole b cdaie 5 olas Jsl 4 ol Jele Judow a5 ool 5l adlas cpl je (V299 Sadle)
@ pgs A e ol bole Ldow ooy seasls (VA8 Slm Jlade 51 5YL (6 s sine g 5 +/F+ VL)
shole Jeloo) o3l 4y Al yo Lole L jpolio w5 so oanline ¥ojlads Jguz ;0 a5 aisSlen el o 1,2

1 . Hulland

Of



(FY-V0) VF-Y il 5 5l FA ojleds A Fojgn o i yi slo by

V/ag Lf")’” )‘Jﬁ.a )‘ o Lg)‘oL;;.:..c C9J"-4 Cyoeed el 00 u*’)‘)f 65§ CJG-N )‘ JSYL» aJa...; 30 (pgd 45 o

Lol Juo il 9 )lsle o)l s asls gw) ¥ Jou

0% bl - ol sl SIG | T-Values | ol | ) il 4
R2 Q2 AVE CR CA °
“IVaA AIYEY S0 A JJAY - -VYa I DFIFAF -IAQY (JEDU) *
-I708 NFY sy <IVED VY- e Va/far AIAY - (GOV) ,
NINY4 - 16YA -IyoY <OV <IAVA -IvoY ofeee VV/ADD -IVYY (ASPE) \»%
<IPYA “IVEA <OV i AIVY I YVisaF AIAYE (SEFTC)
- -I¥1a 107 “JAVY ) _ - - Js
Y5 AYoR 1074 “IASA JIA-A I AIFAY 5 (JTSES)
VYA TV - IOPA AT “IVEO I YVIEVE CIAAY (ELCS)
JP0- VAV - 1PY e Vo e YY/£ay AN (DSMA) g
CIAYY YES - IOAY AIVO¥ VYA I DYFFE S0 (LSSTL) 3
AIAYY -IYOf AI0Y - VY- Vo~ I Fr/A94 SRy (DSKTI)
P = Y4 - 1OY SAYY Y N - _ Js

o o3l e o picis 5 Ky 5o sloailpe caitee a5 (g lais] oo Sl e g0 p 9,5 oS gz ol AL 45 4T e

e 1y 153 yaiie a8 (R?) et oy (ol 6,5l Jae 33l slme 5l anlllae ol 3o pizeany

g awgie /Y wcans N polds) SO U jho o co o ol Hlade ol colaiul (aiS e dwlxs 135950

ol 0o cwlie ¥ oo lads Jgaz j0 zyie gl (Vo VV (guitul g o) Conl (A g5 j95,0 0 /Y

555 &ML b)) Gle orimen e e 9nl i cnl o 1 5S s 3,55 sleojle sl Joe
)‘ O eolawl (CR) @*513 6UJT )‘ Lmo)‘L..; O M 6‘)-.’ 9 (CA) CL"’5)S LS‘La.ﬂ u“’Lw )‘ Lmo)‘Lw
Sgbige 48,5 L 18 Sosllae slo syl Glsiear /e B Y G glo sl (TN o Kan 5 ) o) L

a8l IV 31 5V Lo yeiie (oS 5 (bl 5 s bl o5 ool il pmmo ¥ oyla Jpaz o e 5155

9 CL,.»jjf 6LﬂT 6Lb)LM )‘ )...» ‘).i.c.b @‘5) L?’L’))‘ LS‘)" u..o..a 5 Sl LbJ.Lo wLo_A L?’L’L’ OMJULN.» aS

L o)‘L..; D e 03D FUWIR\Y J‘).’J.w‘ 4 L)”"’L’)‘ﬁ u...i»L,o omoQL;;;.; aS (AVE) s C‘);LL..:‘ u"‘"L’)‘ﬁ Jﬂmslh

CL"’ﬁ)S LSLQJT JJQLM 9 N )‘ ).’»‘yL’ J._:L; AVE ‘ua.>Lw U"‘ R 6‘).) A eolaiw! el 05.> 6Lmua.>Lw

009 wlie (goaio LS ¥ oo led Jedz j0 zyae polie (VoY () Kan 5 o) alle /50 J8las 3L 50

1. Hair

IAA




w2l slalasly G L o pole isu ST e jo8 35Sl g (eas (355 Ay o) p ol Loy e (60 0tS (pdgs

355 = gl Jlre gl (nl 50 sy 9590 Lol 00 el oo [Ren (aly; el Sl 5l e
YO g (lawgie) VD (ignd) /0¥ haw dws 0jlo o astine |y Joe i S5a8 jlre ol 50 (Q2)
ool s 4 polie el odd (i 09 sloole 8590 50 oo (Smphey ©)a8 D0l () 61 (599)
(Yoo F) olKen g ' watiss uizmen ol YU &) Jawgie oy 5,08 a3g0me 3 dlaojle 90 2 sl p
A s 1y )bl g xS oslal Jas 90 a3l Gl iaisges gl 1, (GOF JLxs) (351 IS e ls
e (nl 5 el ol I g Sjlesd Jas jliel b g ot o IS o Slas it gl (g)kxe Glsie 4 g ams o

() abaly) o)l sy |, ol IS SMe (R2) (yand 55 5 (STyxl poolie pwaia 5 Sils dslore b (lg5 o0
GOF = Vaverage (Commonality) x average (R?) :(\ al| )

Jges (Vo +2) () )8e 5 T 31555 el 1y AVE L Commonality jlade Sy la e J8las jo a5 bl )
g Jrogie wind a3 4 +IYF 5 /YO Ve yolie e aSls cnl gl peizmen ¥ alal) silocls &Sl 1, 5
] 005 433;)153)& 65—6

GOF = average (AVE) x average (R?) (Y akyl,)

u,o)ia c)LMa LS‘)" GOFLP}L“’ )‘..\.n..o suL».Mal?bo 'bl?u‘ )‘ o “35-‘*’(5"’ abasde ¥ c)Lo..C:: J5J.> ) as )#QL&Q
Cyee aS ol 65—6 CJa_.a B LS)‘J'E“’ as J.AT Cewdds NIAN ).3‘).3 GO u*’)-‘i" o)‘L.a LS‘):’ 9 IV ).3‘).3 Gods
Dgd oo gwe ojlu IS Jed LB coaS

g3 b yite G gy Condg w1y o3I castie Jae 4 425 LMYy Joe bl (3305
oo arle jlogd seodmlie T oojlels Jgux j0 a5 4igS len Ll ooliinl g Sl OYolee 2,
CJG-M’ ) ‘) 6)LL">L..: J.)..o u,o)‘).: Qoywb,o s@b.} | o sola! Lg)LT_'}L.a J.)..e u,o)‘).: 6‘)-.’ (RZ) Oy

leigs 90l 4z g 55,0 g e

&3 ©lr o Pl Joo (il g jLiSle o))l Gasld ow)yw F Jeu

o e ole, oo ls o o L
e Goilp (265 lagas i 2l )k i bl ol elomils
GOF | NFI SRMR z o all L R2 Q2 | AVE CR CA
z 2 ES - IAVY < w [ Y [ BV Y | AR il 5 35Sl ()
) ) SNAY [ Ve o | YA eed | eoet | VAR | vy sole 055, @S b (o
<IYYA < [OYY <IVY. z POV <IYVY 434 <IADY < IYAY s 5,5 (7
1. Tenenhaus
2. Wetzels

I\Yd




(FY-Y0) AP il 5 Lo FA o)les N Fogn c iy Lo ums s

STl e (Food sl 5 (CA) 2lis S il (a3 la 5l bosle Jg)0 s olul (2l sl (oo

VYL b pte oS 5 bl 5 ELIsS (bl a5 cenl ol (e s 457w wolinul (CR) (oS 5 sl
s S Wl o )lns 5 5 [%en ls; o)l sln e 5o el Jate cnslin oLl oaimo i 4wl o
oamle i sl Jae og el cacmolid polie a5 ol colaiul (AVE) oals gzl il il lg Jawgie o
& polie a5 b o3linal (Q%) ;55 - Gyl e ls 5l 6L le Joe oS (o (6T 3l Ko s,
o595 SN (b eiie sly 5 658 (St a8 I LA (S S5l e yeite (sl ontal s
alewgas VAAY) S ¥ 5 B)s8 (0g, 4 (pardeid (2ly) homiw (sl 2010 Jamgin om0 08 5 L ale
Iy 6 i plod dpadlie plo b awslie [0 Wb adlie SO dadal, ol j0 050 o0 plxil Ko o Silo
N0y95 n 2Yb padid oy, 5l s adlie CaS Glen U all adls Sogs sle iy esalive o
AVE iz e gt o dinde F ol Jsam 0 45 ais% yled canlllae ol 50 (VAAY & S Y 5 5 58)
ol (F35 il b ailhe o)1 Snod 1Sl I 2ty sl 0d 55,0 et ile ol Sl o o5 uite 1o
WDgd oo alaxde ¥ oojleds Jguz 10 a5 el len ol s ve Jow jo calin cadid oy cacmslis oS
onl el (598 mlaw ;3 (5 lade a5 sl Cawdas /OFY ply sooe GOF Lazls lade claslw slosl 5l
Sllinl oilacsl Wlajo (5l aly) (@Sl od )0 aBlioe Joo IS JoB S oS (e £5050
s lastesl 5 YL (NFD) Jbeoas canls sasli o (+/) ) 2eS) ool e o lailiwl 0090 o (SRMR)
K ineer o0 ¥ ojled Jovr mlS 4 azg b (P Jyoz) col w85 18 IV VL) oud s
S S5l eama i (Si Sl pe JBloas Jow Sl g LSl Sl sl atlh () 2 a8 39ed led] (g5 e

sibin Jae osllas

1 . Fornell & Larcker

oy



o Salanly 555 b 05 psle 0 8 555 5 o 5.5 el oy ol Loyl 15805 et

= . = ) = I . £ S e
oo S8 jgel lmd 230l 33 psle jiijgel yudi Oligel yils fu j3 ele Slgd A g lgiis ) amwed Jigz )3 il

-

L
43.281
.
la Coam 5135 gl  4—18.862 —

20,526
5,380
“—

walaiil 0 e oy pele yuuyai il
u\i-l-lﬂ-‘zr-ljs_} xﬁ')—" 37.118 0.488 (6.635) / 15.148

wopi o R
a./ 0572 (11.412) "

il &) l —28.107 —»  awslio 585l @ dsolic
0.423 (5.505)
1
Q ——2000 — 38,408
2103 :;Z \‘
Q2
7.148
110 - ) . i} i
oligel Lily o 3 lgijlge s Jigz )3 Gl
Q3 6.121 e8| ol
/ wals 0jgp
Q4 olisel iy gar 50 8 jglis — ale 3lgw dzwgi Gly ezl plale Gla GEiwls wiws Gliwl) ;> jidgs

Joe (sLy o g6 9 Syl il g9 4195 b Z (6510 o gy Hlog0d ¥ S

5 o labinl ole [ (gl gime 4y bgye gl 4o ccwl Wl JI o Ol [I38le 5 2,5 aST Y S
oled jo (F oue Blhae ;08 59l oo cunlive 4T WS lan s o lid |y b gla e iy, (sl sxe
)‘QLS"”A LQ).HM 6‘)—’ 0 u,u)‘; w‘foASMS;AML)‘y‘SA R\ ‘w‘)w(\/c\?) (5")'7" .)..\.C)‘ Lb)...w.a

ol 0a 0B O o les Jgaz 50 5 LT 51 ST ,o (60 me g s ol o ok

L 9 o 0l 30 0 Jgur

ad, azls F2 P laie & obl abal ymd >

Y b5 ol ol < IYAA AR £I5Y0 < JFAA RO L | IEWNCI SR &
¥ a5 ol ol - /YAy oY RN -JEYY e 059, soSI! (b > iu 5l e 5 bS]
) a5 ol ol -2 e V/ENY -1BYY oass 3,5 oo 0355 o5 o)k

4 e (5,55 45 ano e (LS W ojlad Joaz po (T A 5 ¥ olads U5 50 ooy Jelow ol
s sode 0550 oS (Hb (55, 2 e 5 Sote B VAT 5 sue llae 08 5 /OVY i
S35 S5y 2 ol 5 Ske 3L FIPTD (5 s lla 108 5 ITAN Glie 4y o (555 (eipas
556 0100 5 sae Gllas 3 5 JFYY i 4y ale o5, o5l b ol s ogdle )l il e 08

OA



CFY-Y0) NPT Sl 5 s FA o)los N Foyg0 ity (o sibg3:

L F2 1 ol Gl 5 U iie (ot 1 ot sl o5l8 G201 ot 5 G55 555 5t 6 3 e 3 o
Aol a5 0o oo HLis F2 jlade 00,5 o oanlice 0 0,lels Jgaz ;0 a5 4T ylad .ol soliwl ,iud & ye
5L D S S L) - olie 095 4 le5 3ub ] Ty S eogame 5 Je 5 a i
5B S osinn orn slr g G9al 5l aalllae cnl 53 crizman sl (S 1 ,SL) IV 5 (lawsie
093] 53 03,5 ool s é 3l g0 b Auly 5 s e 98 Glos abal 50 (ilee juitie

(Y adal) Wl e Cawdas o abaly &b 5l Z—value jlade ¢ g

(¥ alaly)

axb
(b2xsq2)+(a?xsp?)+(sq2Xsp2)

Obaebl s ;o a8 cls lo o)lg co Bl i VAP lade 5l ool Cavods (g3l o)lel jlade azslis

5 e yile Glos prne o po lade @ 1358 alal) )0 058 o 2l ke PG 0392 e 2o )0 20
5 Jie e oo yane 4 by po 8jlailinl slas S8 wtnly 5 (le yoiie ooy o0 D o 2lie
(VNP o en 5 1 52g0) il so atly 5 (ilos joiie Glos s 41 bgype 0 lailisl (sllaz Sb 5 xils
Jade 5 ok cpl S pl @ axgi Lok 3,55 AV L ol Z—value jlade (Jow cpl jo a5 el S8 oL
G5 5 e 55 ln e 53 (ol 0395 (5350 o ol it i 1) ol it VAP al
Pl Oad s slp b 50 035 (oo (A o giae 20,0 A0 Gliebl mhaw )3 (225 pole ASu ST e jo5
ax ;0 g el Vg o G oslel ol Jlaie (F alal)) o solaul VAF o Lol 51 mibos jusiio 55,1 5l peiine yud
A s o )al nl oIS jobor ol (mile yite ;b 392 Siss8 eataoplas Wl Fuoy ) s 4
oo Jlade D mile g Jitas jukie Glee srme o po @ wlal) cpl )0 i e 1) S S50 eediiana it

ol disly g e jite Gl e 22 jl0Ee € g dlsly 9 (ile jite Gloo e
(F alal))

axb

VAF = (axb)+c

1. Doostar

AR



w2l slalasly 8 L o pole Giou Sl e jo8 (35Sl g (ass (355 Ay o) p ol Loy e (60 0t S (pdg

G555 1 3l pgms Sy 3l i 4 Sl Crare 45 el sy a5 0590 0Lel (sl ITYY e caalllne ol o
sole o3sn sl (b (e jiie 5 peditene 18 G5k 5l (228 pele 250 Gy 55Kl (heans

YV e o) ng0) Dgl oo (S

pole (39el b da o pag;o (oigel 4 o plabrsgzmails (5,55 (ighy ol o 34T (o glaaidly
hogie o> 5l 5YL YA iSTas o BV JBlas ol s 4 azgi L PFITY S0l L o L 13 o8y jo oy
Loyt s> 51 YL olad dad 0ymi o (5 ,5b w3ils |y Copmidy s sdilge cal slar ol Lblo 51 s 13
50 @l 0,90 30 (278 pole wyd GRSl G (35Sl e Condy (ega o sl odel Cussa,
Fhaz @y azgi L) awgie a5l 3V (2oSle AVIOYY (:Slo L ojlo cnl 5 Conl Jlge (e 0 Cipndg
50 ol Ao (1. Sle a5 35l 4dS Wb o2 05l ol Slal Gy o b o I 1 (VoA o y0d iSTas o FA oy

O oyleds Jlwgn 97 ojleds Jgaz) aijls 18 (55,00 (1 SSbs 5l SYL 0>

ol olal g Gaiod 5o yukin Shauogd slao, ol :F Jguur

e whs | anin | as Gl | il il
lugte Ol s 5l
510 o YA Y VIFE SENNY (U5 3,55 o3l
Y \e Yo o YIZNY Ye/v-¥ So59el i
b " Vo ¥ VIAAD VY F lacsan (5,35 35,
Y0 \Y Y- A YIVFY VO/-\F Sz 945 STl
Ve A v VY VIAD] VFIFVO 5000 olih ozl ;5 mgle ijeel ik
M ¥ VoA A ULYF Av/ovE (US) (355 5l
VAID W o VY YIAS® VAVY i 055 53 ay7 pole a3 i
) Ve b Ve YIVEY VEIASA OD3sel B et ) il 0,55 oty sl peilin g ,eoly 4y oisulic
VY 2 0 3 VIOVA VYRR 39S ot 0 sale o355 5 labs, (chnmg g o S
Va0 " Yo VF \izat VAP — oole Sl gtnnsgi (gl yoallalole ola Kruuls oS gl 5 E2sS
Olsel 1o G o (5,518
v V. o V0 YIYYE YY/-£] sl LIS G 5o ol g gz ys L
1. Doostar



(\CY—VA) AREAY OLuAd.l) 9 )Le)‘ A O)Lo.:J 4\?0)?) 6‘39’2)3 éu&bsk

| n |

S hca (e [ Sileo

RESE e A

PRl g (50 S o gl (ke g S Tas (JBlas 10905 1) Hliwgn

Ol Sl wliie 05,5 9 (5,55 03l gy (Sinmod o 35 3l Jol> gl . @ulznd  Dolasw! glaasly
e b 5355l pxite o aS Sl ] ) S s sl sal ools (Lis Voojleds Jaaz o (55550 o5l b
w‘p.a_o.'l.w.njwﬁ.:d.la;‘) ‘)J‘UPW)Q c(PS ’/’\ 5R: ‘/?Y’f) .))‘Q 09:?5 6)‘06.M 4.‘44‘) L}"")i"
2 pole higel A aw a4 by pe (55550 o5le b LS| jo (3,55 e 4 bgy e alaily o yin b ol 5o
Lo ,lo s g puiins Sygo ds Loy, 50 02 b o psin ol olal plos o dslllas ol jo yioren (P< +/0))
Slscsine Al 525 535 iy ol 35,3 5350 o e (ot iz o5)l3 S35 33 5 o o
abayly 53S0 e g sleasd Cdyiig o Guisred 005 IS e f0) gls pre e L /O e o

Sl 0979 P /) g R= 4/YF4) (gl cixe

oo (6 piio (s (Srod (3031 Y Jgus
b oSl sl gre)

SJEYY EE S[PYE (JS) 5,55 o5l
SJEYY EE NN iseel o
IV CJOYY PSRV RSN
YRy fraE eass 355 Sl
-J§55 IFAD # o sl s sun] o psle el i

- |Jova wole o5 555l (b
R JYE. Shrars Sdyin

[o0 e ;o (gylo gme o f0 ) maw o (g)lo e

4



g slalanly 55 5 sl ) o 8 555 5 e 5,55 Al gyt ol Loy e 53,05

S S A g Sy

0395 275 pele Sl )5 2SSl g (eand )5 (e Lilyy o) n cGRegl cnl el ) Sas

sl Gojgel gy (wlid )5 0,90 lalnogzeiils (s 5o sale ofgp g5 ()b (slalanly (i b ol
el il Jele F e Loams 555 ke sl aS ol Lt lole Julow iy )0 gl g o uin 8 oSl
T o )50l (S eanl 5 o psle (ajsel i g eand 93 STl dabas )35 55
pole (23900 L Jaipe agy0 o labragmiile (3,55 45 051 0l e 320 hpoyi slaaidly iy S
Ot e (398 sl B ye o gogasl )S5 Blas oo 8 dagie a5l VL LS 8 oSl o 2
0399 )0 (275 pole Ghigel (hgelym oy Clie a4 s LT (5,55 45 amo e LSl 0 Lansgie 9>
QYA (50,085 lalllas & Hlsi o0 el (2l b g el 035 Curto ol (35901 plao S i)l
(1TA5) 5an 5 ooy anlllas b azily ol Lol s0gm5 o,Lal (YY) 5an 5 55 5 VTAF) ol Kan 5 wlic
oy SN eele B 55 sl o)93 (0528 pele (a0 B e jo5 (2550l psite (sl (eizren Aloed genen
Sz 5 W el s G 5o (ol 0,99 2285 psle elae (6 S0k 4 il (bl o )90 43 (28 psle
Sl yoallalole glo Sosls oS bl ;o (35 (ligal Ml oy (sole G255 by, sarwss
gl 350l G0 (50 )l (5.0 e 50 N 5 (350l GRS (50 (59l — (sale olgas (aang
0399 (275 pole Al Gy 2SIl e o4 0lo GliS oS (hpogi ladiSl f idu cpl yo b
S50 sauasylis j 4l cpl .l oo bl gS Tl o 5l lawgie a5 5V )] sloadlge ¢ ola
@lme @l Loy (e (o il ongy ool 0y90 (2285 ple (il u ya8 (35S 4 S (LT e
Cyo & GhSin b olKails I Jeamillg B plolig salre (35Sl a5 ol lis (VFe o) lo 5 050 s
S 5 Slale aslllas slaasdly b a8l (nl (wizres ol 095 G en plo (35501 51 piin 5l S
3 Sty 55Kl (draxd (550 A 4 ol o daaidly 5l (Asu (nl e 50 el e 55 (VYY)
e (2T GLamiils a5 By cams o ylias Slallas ol 0ged o )Ll (6 S0l a5l o ¢ SeaS 0,90 Jsb
Sz 5o 9is0l S dled plil (gl (g ey 05l catly axils li Jad ooty 5 095 Lpass axd, |l
by bwgie s> 5l YL b))l &5 S35 A Gl oo gy0n] 5l retls waals leasd Sodidge oS
053l ale 5ls (6,8 500] Jids g il Sijeel axd; Sbil 4y o (LT (BT 1 las lelaegriils
X2 5 sBisel slapllss olacygn 5o 38 3l L ailge 55 cgamiils (s 3l DI AL, &) ABe 5 JLoans
Comy o Jalse nl 3l Ko oS el )38 1 3b Candg el 5 goanie Lalse el laolSiils (53,0,8 sla il |

Srd ean] Cursy og atiie g oodle (Ll s oBiils yo .l gmails dad o] cusal

Y



(\CY—VA) AREAY uL.wJLl 9 )Le)‘ A O)Lo.:J ‘\\co)5o 6‘5‘&.{.!).? ‘Su‘_’:&bsk

ailansls a5 byl ol 5o (Jee 5 5 oo (b (lsiean) (65,0, yd Sl CodS g (colne (2390l g (oo

@7 psle Siisel laddad j a4y S (LS8 oSl lalrsgiils lpazs (3,55 galal, pogas 5o
TFAA) Al ol 9B e gl (2ol 095 (225 pole )y 250 1 08 (355 5 oSl (5o
Olyeds g3 (Jad oanl o ly plasl (hgel aidy 4 095 leass (5,55 lalregriils o5 macnas 39
ol Gimg 53 eimen wilatadls NS 5L 0,95 ol 53 (025 pole (S ey 35 g ol 0593 15 gl
o oanT 50 pole (b5el (i 5 Jam 355 STl dadan (5 I35 55,1 bjgel D)) (azs (3,55 ol
a8 cils olail oy50 (0,285 pole (wyd Lidu Il ey (5SI L (5510 ctne 5 i bl (0o (6,5 554
g 332 (+17AD) (yo (539l (b a8 pole Bigel a5 an &) bgppe (Sired (i el 0]
Shl5ed 5 Y- YY) o T 1) atlSL g fS55 (Y- YT) S 5 bl ity lalllae ) lsf oo s ol L
e (VTA) e g ooyS 5 (VWAY) (ggiaald 5 Iz lolllas b gl ool gl Lol .oges oLl (Vo ¥ )
a5l 53 Lot 03l S sl ¥ 425 ol S5 dnatily 51 i ol Lm0 bl e
555 0 5 o8 pled il 45315 S Sy 4 o 03501 3,8 il o T ot el 5 5,5
redlolole 6,50k IS 4y a5l cel)d slas g b g Jeasd (g0 j0 053 (Fadl g ol ez o)
Oloieds 03550 s lelragiils pgas 10 .aled oo aelan M adle Glaal 4y s Sy 40 90,5 o0 10
Glad,> lacamMo g by Sisls conS @ U1 Sbcews Cuz 40 Wlg oo a5 30,5 oo b S, 56 S >
05551 sl ol 53 51100 o 13 b g sl oDl ol o5 Sl 55 L s il i ool
O30 sl slacudo 5 sla Sould ool plao azsliz 9,00l 51 OTTA (olo) conl i) )16 o Slee
Wlg oo 055 Gl eyl Cemdas 55 a1y (6,50l — (@0l anl 50 i 0550 slacs s 5 wled ST 5L
) OSee 926 Gy 4 adelbg plowil e § 995 &8ly 5o (Bl seas lygs Jsb 50 (69 ,Ses 05l obmy] o

Sles olwl 59 50

lyome Gl 4 lgioe dajliin (ul pal 5l a5 wlosgas laeld 1) (olajls iy celae (A3l ()05 (s
Iy (55551 G215 5 (PK) (i (smgas (15 (S oo 5 45 (glsims 5l plae (2315 (i) (CK)
Slygre 5l e (il wgd LB (LT glp a5 GlisSay (518 4 ggos0 S Jliil 0gos 2il) (PCK)
Job 5o plelaegzesls a5 ils § (Meamss co )l (prizras w095 0yl sl T (glad 1> Do jlaia;
a9 o0 (A LT sl (S5 gl ailies ciledgo S plao Cun i Slansho ;0 955 (D590l 0y90

Y



g slalanly 55 5 sl ) o 8 555 5 e 5,55 Al gyt ol Loy e 53,05

BT 50 50,8 codre (03550 sl sliwl)y jo 1) a8, pl (oige] A Cond e (0,55 45 0 e (gldisS
Jelse 3115 lodnn slad o b pin g Shigal @ 4z (VTA7) Jo ) 5 Wly cggdgn nl ol 50 sles slox
el 558 Samyd il 5 et wiile (Mallis logsasl 1o 0K g (nls Gazen e jeiS lacd iy

el LS""\""" 0,90 4O o).:j LE )5...«5 UT ul.o.lm

U oole 039 598 (b (ln ke (eans (5,55 jaiie oS 3l (i Siagh ol canlllhas ool 5
5 rdions 530 ale 039 (655U (b (ol ite 5 55 (Byb 3l g )l (IOVY) (5l grne g s
sl (pl a4z gs LI w)ls CFYY) alatloyso (0,205 pole (oyd (idu il Gy (3555 etie 2 (5510 5ne
Wlgi oo sole ofon 65 (hb iie o cuils (ledl e VAF o)l g dige (19031 5l e b 5
e i gty |y (alail )50 (2,25 pole ye SRl G ) 05Kl g e (5,50 G BLS)
Joe ) 4255 b b pie s dauly, canlllan ol 50 45 il o ol ce Caled o ayled (6,5 wzles (+/PYT)
asdllae ol 53 LT 09 geed (Y2 ¥+) gux anlllan b (sog00 b aibly opl .ol oipms, a4y uiod coggio
@aiuo b g wS (oo s r | e S S e § FGres SE H97e 039 (6T A5 WL Cews xS (nl
a5 wiols ol glantlias 1o (V1) Kan 5 s comizead il so ool Ylaan o5 5 Jobss gl
Ohan o TpY atdly (ol b bl e il i il (i slagle)l 5 o i)S5 5 wilgion 035 2 e S50k
OO sedee sl oY M8 lacedo 5 e ol 5l ledes a5 (B lo e LBl (V4N 1)
Lo o (oB550l x5l ! Gzl pglos sl 5568 bl 5 S0k po (i 05l atily o555
oy 50 Hlades (lao Sl o WYL o wilgs o a8 ola Sl 51 (SGaS csl S A Y il ey g LIS
Oligelptils oS jlie 5 (29,5 Slacdled 4y oo a5 Cosl JUb oy jo5 005 @y S5e (il 5 CoiSL
o 3l S (oo Slml £ 095 e 0 Sla sy ) (S Srogid Sl oslatul slaray 03I L plae 055 00
b sisop lulyd 5o oligel tils b asled oo oolitnl (2ol slag S0l 5 uizmen 5 ailslsi 5

O F) (oobld) WS 13 (Sais (Kl 5 wgele slacadly

98 fp,lez Tae G LB (azeR (sennlie ojgyel e uils bl b 5 (225 psle Ubjsel Atee; 4o
ailgs oo a5 a5 lo o )Ll SV e Sauas 4y (Ko Y/ Caiiod L L Sriio Ol s )lg2? L(1 Ken psle
50 ol Kagh a5l aS axsl e 5 claixl g cwlow oladl ( ode slaojg> jo sl g ol sl cels

1 . Beier
2. Lam

4



(\CY—VA) AREAY uL.wJLl 9 )Le)‘ A O)Lo.:J ‘\\co)5o 6‘5‘&.{.!).? ‘Su‘_’:&bsk

o el o e 50 (05205 pole Shigel slahy) jo W las Sy, 4 ogg ol 1o el la gz 2l
Sl e ]y Sl g pils Sl Cuo B oS wllioe (ele g n 2 (e GR9) oy slao pal) ol
LB w258 e 5 0o |y oatasplajls 5 Fulan wainscar i plea s, oal 5 a3 8 jaal il
5 led Culad st e j0 o e L sl 1) HBw S ol slac Jld ( Jelge plas (5,51
odle 09 o 008 Coratl 15 005, S0l PMlatl & 5 At dgw 390l 4ls Sl gl § G SE 5l Eou 5,50 b,

gl g0 00l el Jlws Alluss Jo 5 roghy «lisS] MTJB 5,50k b 0 00 S0l yog s

5 CIVY) (sole o9 n sofl (b sl site 5 (hrass Cdyiny jitte o salal) caddllas (nl )5 (izren
s 48l (I b ganes 100,500l ol st gl ell  (IYF) (0525 pole el e p08 555
iy 0555 0 e g (Jdne) s Cepibgo jaite (e 45 Aty olo gladlllae b (V¥0) o, Kes
9055 G (VoY) (LS 5 (ghwgy aslllas )0 (rizman 05 9529 (510 Sne 5 prdins s (Ko
b e 5 (eaxd C8yiy juiie o alal) ed 0l esslin (gl s alaly il pole Joss 0y
Syl yesite a5 Sl (ul e doatdly (nl Sl 1855 18 p 3 90 Slasillae e 55 (ole 059 (555
o Sy 1 oS lalrogmiils o ixo el & 103kl e |y i G5 et clyis (sheas
adulie g jo ]y 053 O pled g a5 yls g5 ol Ll cumsg 5l 5 cemlio Al iiun 5 384e
O 5 BOlee S5y Geizmen g sele Gl B, 5 by Garwss (025 pole peelas (550l &

28,5 waleS I 1S3

5 OLKae 3 olails 5o Jrazs 4 Cod plalroganiils (550 whaw i) 15 285 am Gl o0 IS pobots
WS o S5 liglad > (S 0 il agad g CudBge 4y colae g4y 5 (5 5l ey 05 4 Ced T 0325
oI sl by (izmen 5 (solae (48> CudsS Il S 50 (8 lgie 4 Wil o0 295 Sgs 4 a5
o5 s cnl @ el (i (25500 5 095 4, 4 Cond lokan Coe ol s 058 (AL oljgal il Cenddge
g4y STol 51l a5 00 uSiaio Wl s ensl LT (sl (gl )by 00iiS (s Jolge (0 598 51 S
sl L8> 5 Ll S0 (6l plie (p97tils 0558 50 (lalas (5 S0k Sl (ol plis 10l T ool
4SS o o0l bl ey g eelad sloplls (6lay o Bk 5108 18 el ldste S ae il 5,000 5
o (el e 5 00T 5 aehae 935750 Slsiedr jeel IS 4y oSS puys GOS0 yuie s
plee Cosoy 523 J5o al a8 03lge (ng s (S 3l (SB5el lag 50 S5 s Sl Al st 0l
(ool G carse) 1 Syzge cloaig, il 5 By5 Yzl b olpen (o ol dmlys 4l ¢ 4l

Oeied g saadS 5 slad,e sl Sl s 558 (DB Slelae o 5,8 )0 sisel plla o Jeos

0



g slalanly 55 5 sl ) o 8 555 5 e 5,55 Al gyt ol Loy e 53,05

ot dinles Ll o g ol pody Vg5 (I b sluoain] s aiilgs a5 dgima 65650y (iils die) ;o Siedamgs

by 3o (LS B olladls 3 Wl oo poes (nl &5 sy (o0 Sl

A5 50 b Cenlion s Laaidly i Byg,0 o Conl g g (placasgace b piglioliz] jsba sladdlas o
g gazs 31 (o aS 009 axlge Cudgasme b i daslllas (pl ases (0 0 pd Ojge lgsgase (pl 285
L 555158 slel (siged b (gl 00,5 co dlpidig W el iz (g )lol (glanslr (50,28 (ighy (]
Sleagaze I 500 (S0 pdy Dygo 55iS il 50 GLSie S ol puy g 130 lelregeriily olad gl
G55 g otz 3,55 it 93 (sl Ao Sl 45 @l )Tl og Ol (55155 050t 41 by g
Jeloss el Gl gSoly B ol oo sl £9:090 cnl I 005y 00l (0905 Zoasly dinsy Aol s 3 Dj50 4y ¢ g 35
et o b JSh 4 g il g0 4y dalllas plnil g a3l 4Bl ) 055 lmelSays s
BUESI I R PO PO T A E3 meﬂ doolFase LS;.L.A;L:\..i) S 5o Hledregmiils o 0 pired g Glelrog

D9 g0 Slpidon waz slao yaly 9ad g

oy Uhy9n 9 Oigel 0 &5 (il 090 b badse slaelgiia g adly dag b tgd ce sloidn uizeen
slml gz 50 00 (s3lusd S50 b ol Pl b e jsboas w5 o0 515 5 L 5el 5 ligel sl
5 >k (sl oyl axd, b5 0590 (ylalaegzeiils (py 50 05Kl olml sbiwl) )0 5 (s (355
S8 4 Cods (s D j90 @ (ledas oy (2l31 1S sloo 90 (6135 2 £9890 «nl 2 ogdle wod glual ]
33 )5 oo Sty 35 53l 9 5 9a> sleo e
: S slbalisSe

54525 9 Oledlbl (5,510 ,5 cdalidinn p (905 «lindion aicing anlllas al> o 5l gel tanlllas Jol o slod )0
Sy o L] el 0030 5 gle, NS Jgol g 413,815 a5 e L3S Sllindle (o (glaosls koo
&5 4 pladl T 5l cold) S (el 5 w0 S @il lagSaly 6l p3Y Doz s dadelieyy oS5 ol 50

ol a8 5 (13 J1a5 0 55 Aol i 50 z0ie Sledlbl o dile yme Cule ;) ol (e jo ol aasl

SPl0yad g SUS
Ve 10,5 5 10 a8 (o 5 ol ol Lo joemme (udige GBI Glix 5l wils oo p3Y 045 1 alwg o
oleise 19,98 5 S oS iads ez Jozio (o)l 4 Jolinl (S5 0L 5l

24



(\CY—VA) AREAY uL.wJLl 9 )LQ;‘ A O)Lo.sa ‘\\Co”a 6‘5‘&&)} ‘Su‘j;bsk

References

Abbasi, M., Khademi, M., & Naghsh, Z. (2016). The Relationship between Religious
Attitudes and Motivation of Students' Progress Through the Role of Self-Efficacy.
Culture in The Islamic University, 17(5), 559-572. [Persian]

Adibnia, A. (2011). Methods of Advance teaching. Shushtar: Publishers Islamic Azad university.

Akbas, Y., & Cakmak, S. (2019). The Effect of Place-Based Education Integrated Project
Studies on Students' Problem-Solving and Social Skills. Asian Journal of Education
and Training, 5(1), 183-192.

Altaftazani, D, H. Rahayu, G, D, S. Kelana, Firdaus, A, R. & Wardan, D, S. (2020).
Application of the constructivism approach to improve students' understanding of
multiplication material. Journal of Physics: Conference Series: 2nd ISAMME,
1657(012007). doi:10.1088/1742-6596/1657/1/012007.

Alaie, P. Fathi Azar, E. & Abdollahi Adli Ansar, V. (2013). The Contribution of Critical Thinking
Attitude and Cognitive Styles of Learning in Predicting of Academic Performance of Tabriz
University’s Students, New Educational Approaches, 1(1), 89-104. [Persian]

Asadian, S., Piri, M., & SaadatFar, R. (2017). Effective teaching in higher education based
on professional experiences of professors and its relationship with self-reported
teaching. Journal of higher education curriculum studies, 8(15), 113-134. [Persian]

Adeosun, O., Oni, A., Oladipo, A., Onuoha, S., & Yakassai, M. (2009). Teacher Training
Quality and Effectiveness in the Context of Basic Education: An Examination of
Primary Education Studies (PES) Programme in Two Colleges of Education in
Nigeria. CICE Hiroshima University, Journal of International Cooperation in
Education, 1(12): 107-125.

Badali, M., Hatami, J., Banihashem, S. K., Rahimi, E., Noroozi, O., & Eslami, Z. (2022).
The role of motivation in MOOCs’ retention rates: a systematic literature review.
Research and Practice in Technology Enhanced Learning, 17(1), 1-20. [Persian]

Badeleh, A. (2018). The Study of the provision of professional and specialized services of
information and communication technology (ICT) of Farhangian University on educational
system developments. Journal Educational Planning Studies, 7(13), 28-45. [Persian]

44



g slalanly 55 5 sl ) o 8 555 5 e 5,55 Al gyt ol Loy e 53,05

Badrian, A., Shekarbaghani, A.-a., Asfa, A., & Abdineghad, T. (2008). Designing and
Accrediting An Effective Model for Practical Works in Secondary School Science
Education. Educational Innovations, 7(5), 129-156.

Banihashem, S. K., Noroozi, O., den Brok, P., Biemans, H. J., & Kerman, N. T. (2023).
Modeling teachers' and students’ attitudes, emotions, and perceptions in blended
education: Towards post-pandemic education. The International Journal of
Management Education, 21(2), 100803.

Bass, G. (2022). Effect of student teachers’ teaching beliefs and attitudes towards teaching
on motivation to teach: Mediating role of self-efficacy. Journal of Education for
Teaching, 48(3), 348-363.

Beier, M. E., Kim, M. H., Saterbak, A., Leautaud, V., Bishnoi, S., & Gilberto, J. M. (2019).
The effect of authentic project-based learning on attitudes and career aspirations in
STEM. Journal of Research in Science Teaching, 56(1), 3-23.

Blumenfeld, P. C., Soloway, E., Marx, R. W., Krajcik, J. S., Guzdial, M., & Palincsar, A.
(1991). Motivating project-based learning: Sustaining the doing, supporting the
learning. Educational psychologist, 26(3-4), 369-398.

Brahuei Moghadam, NM & Kahrazehi, M. (2020). A Comparative Study of Teaching
Methods Used for Teaching Science in the Elementary Schools in Iran and the United
Kingdom. Journal of Teacher Professional Development, 5(2), 41-58. [Persian]

Chiu, C.-F. (2020). Facilitating k-12 teachers in creating apps by visual programming and
project-based learning. International Journal of Emerging Technologies in Learning
(iJET), 15(1), 103-118.

Doostar, M., Mombeini, Y., & Goodarzi, M. (2016). Investigating the effect of transformational
leadership on organizational changes with an emphasis on the mediating role of political
intelligence. Public Organizations Management, 4(3), 85-104. [Persian]

Eftekhari, H., Samavi. A., & Zainalipour, H.(2022). Designing and validating the optimal curriculum
model of Farhangian University on instructional skills based on Akker’s curriculum
model.Journal of New Approaches in Educational Adminstration; 13(5): 150-164.

A



(\CY—VA) AREAY uL.wJLl 9 )LQ;‘ A O)Lo.sa ‘\\Co”a 6‘5‘&&)} ‘Su‘j;bsk

Ergiil, N. R., & Kargin, E. K. (2014). The effect of project based learning on students’ science
success. Procedia-Social and Behavioral Sciences, 136, 537-541.

Esmaili, E., Sameri, M., & Hassani, M. (2019). Effect of School Organizational Conditions,
Leadership Perception and Teacher Motivation on Improving Teaching Activity
through the Mediation of Professional Development of Elementary Teachers. New
Educational Approaches, 14(2), 108-128. [Persian]

Fatimi, S. M. (2023). Strategies to increase teachers' motivation for effective teaching.
Elementary Education, 26(6), 40-41. [Persian]

Fardaee-Banam, K. & Farzad, W, A. (2011). Structural validity of the Science Attitude Scale
(Aiken). Journal of Applied Psychology Quarterly, 6(3)23, 69-84. [Persian]

Farsi Aliabadi, N., Nateghi, P. D., & Seifi, P. D. (2017). An Evaluation of the Curricula for
In-Service Training of Primary School Teachers to Assess the Fulfillment of Curricular
Objectives. Quarterly Journal of Family and Research, 14(2), 65-86. [Persian]

Fardanesh, H. (2009). A Classification of Constructivist Instructional Design Models based
on Learning and Teaching Approaches. clinical psychology and counseling research,
9(2): 5-21. [Persian]

Fazeli, A., & mehrmohammadi, M. (2015). The nature of teaching knowledge and teachers
knowledge; compare the viewpoints of Lee Shulman and Gary Fenstermacher.
Journal of Foundations of Education, 5(1), 30-46. [Persian]

Ferrer, J., Ringer, A., Saville, K., A Parris, M., & Kashi, K. (2020). Students’ motivation and
engagement in higher education: The importance of attitude to online learning.
Higher Education, 1-22.

Fornell, C., & Larcker, D. F. (1981). Evaluating structural equation models with unobservable
variables and measurement error. Journal of marketing research, 18(1), 39-50.

Gashmardi, N (2020). Analyzing the attitude of student teachers of Farhangian University
towards the curriculum components of the Basics of Experimental Science Education
course and examining the correlation between educational scientific excellence and
attitude towards its components. Proceedings of the 12th National Education
Conference (pp., 1203-1231), Tehran: Shahid Rajaee University. [Persian]

£



g slalanly 55 5 sl ) o 8 555 5 e 5,55 Al gyt ol Loy e 53,05

Gashmardi, N. Hatami, E. & Sabarnia, Z. (2018). Analyzing the role of attitude in the bio-
environmental action orientations of students and teachers of Bent-el-Hadi Sadr
campus of Farhangian University of Bushehr province, 4th International Congress of
Developing Agriculture, Natural Resources, Environment and Tourism of Iran. Iran;
Tabriz. [Persian]

Ghaffari, S. (2016). The role of History and philosophy of science in reflective science
teacher education. Theory and Practice in Teachers Education, 2(4), 3-24. [Persian]

Ghasemzadeh, S., Naghsh, Z., & Afzali, L. (2019). eacher's Mental Engagement, Teacher's
Happiness, and Organizational Climate: Using Two-Level Teacher-School Modeling.
Quarterly Journal of Career & Organizational Counseling, 11(40), 89-98. [Persian]

Gholami, A., Kiani, S., & Maghsoudi, M. (2017). Comparison of the effectiveness of
traditional teaching methods and hands-on in teaching biology the schoolboys of
grade 10 in Fereydan in school year of 1395-1396. Journal of Education in Basic
saiencse, 3(8), 30-40. [Persian]

Gorgani, T., Motallebi Qerkani, T., & Kalateh Meimari, H. (2011). Comparing and
Contrasting Problem Solving Skills, Teaching Process and Research Insight between
the Teachers Who Participated in the Action Research Course and Those Who Did
Not in Mazandaran Province in 1387-88. Educational Management Research, 3(9),
135-158. [Persian]

Guo, P., Saab, N., Post, L. S., & Admiraal, W. (2020). A review of project-based learning in
higher education: Student outcomes and measures. International journal of
educational research, 102, 101586.

Hair, J. F., Ringle, C. M., & Sarstedt, M. (2013). Partial least squares structural equation
modeling: Rigorous applications, better results and higher acceptance. Long Range
Planning: International Journal of Strategic Management, 46(1-2), 1-12.

Hernandez-Barco, M., Sanchez-Martin, J., Corbacho-Cuello, 1., & Cafada-Cafada, F.
(2021). Emotional performance of a low-cost eco-friendly project based learning
methodology for science education: an approach in prospective teachers.
Sustainability, 13(6), 3385.



(\CY—VA) AREAY uL.wJLl 9 )LQ;‘ A O)Lo.sa ‘\\Co”a 6‘5‘&&)} ‘Su‘j;bsk

Hulland, J. (1999). Use of partial least squares (PLS) in strategic management research: A
review of four recent studies. Strategic management journal, 20(2), 195-204.

Issa, H. B., & Khataibeh, A. (2021). The Effect of Using Project Based Learning on
Improving the Critical Thinking among Upper Basic Students from Teachers'
Perspectives. Pegem Journal of Education and Instruction, 11(2), 52-57.

Jamali, H. A., & Ghalenoei, M. (2013). Attitudes of Environmental Health and Occupational
Health Students Toward Their Discipline and Future Career in Qazvin University of
Medical Sciences in 2012. Iranian Journal of Medical Education, 13(7), 541-550.

karami, M., Dehdashti, A., & Bahrami, M. (2017). The Perception of Environmental and
Occupational Health Students on Their Education and Future Career in Semnan
University of Medical Sciences in 2016, Iran. Zanko 18(57), 85-69. [Persian]

Karam-aldini, M (2005). Project-based learning. Journal of Elementary Education, 8(3), 20-23.
[Persian]

Khalig, S., Alam, M. T., & Mushtag, M. (2015). An experimental study to investigate the
effectiveness of project-based learning (PBL) for teaching science at elementary
level. International Journal of Academic Research in Progressive Education and
Development, 4(1), 43-55. [Persian]

Khodabakhshi, N. (2021). Factors affecting motivation and creativity in teachers to use new
educational methods in schools. Scientific Journal of Applied Educational
Leadership, 2(5), 25-34. [Persian]

Khorshidi, A. Molana, N. & Darb-Esfahani, H. (2010). Effective factors on strengthening the
job motivation of managers. Journal of Psychological Research, 2(6),13-29. [Persian]

Khoroushi, P., Nasr, A. R., Mirshah Ja’fari, S. 1., & Musapour, N. m. (2017). A Study of the
Approach to Training Qualified Teachers on the Basis of the Educational Devel-opment
Document of the Islamic Republic of Iran. Culture strategy 10(37), 163-186. [Persian]

Kontas, H., (201). The Effect of an Education-Themed Movie on the Academic Motivation
of Teacher Candidates and Their Attitude towards Teaching Profession. Journal of
Education and Training Studies, 4(6). URL. http://jets.redfame.com

\A


http://jets.redfame.com/

g slalanly 55 5 sl ) o 8 555 5 e 5,55 Al gyt ol Loy e 53,05

Komiir, S. (2010). Teaching knowledge and teacher competencies: a case study of Turkish
preservice English teachers. Teaching Education, 21(3), 279-296.

Kuo, H.-C., Tseng, Y.-C., & Yang, Y.-T. C. (2019). Promoting college student’s learning
motivation and creativity through a STEM interdisciplinary PBL human-computer
interaction system design and development course. Thinking Skills and Creativity, 31, 1-10.

Loyens, S. M., Van Meerten, J. E., Schaap, L., & Wijnia, L. (2023). Situating higher-order,
critical, and critical-analytic thinking in problem-and project-based learning
environments: A systematic review. Educational Psychology Review, 35(2), 39.

Nazarian, M, R., Mehdad, A., Abedi, A., & Nadi, M, A. (2020). dentifying teaching methods
and components and compiling its interpretive model based on teachers' lived
experiences in order to discover the talent of experimental sciences of elementary
students. Research in Curriculum Planning, 19(45), 34-58. [Persian]

Markula, A., & Aksela, M. (2022). The key characteristics of project-based learning: how
teachers implement projects in K-12 science education. Disciplinary and
Interdisciplinary Science Education Research, 4(1), 1-17.

Masouminejad, R., Madadlou, G., Babaie, S., Babaie, Z., & Shami, D. (2022). Identifying
and explaining the components of teachers' ethical behavior in the education process
with an emphasis on the dimensions of teacher knowledge. Educational Leadership
& administration, 16(3), 147-182. [Persian]

Mesrabadi, J. (2011). The normalization and exploratory factor analysis of the school attitude
assessment survey-rivised. Journal of Instruction and Evaluation, 3(12), 107-120. [Persian]

miistry of education. (2022). Instructions for Jabarban Hayan Festival. [Persian]

Morrisey, J. (1981). An Analysis of Studies on Changing the Attitude of Elementary Student
Teachers toward Science and Science Teaching. Science education, 65(2), 157-177.

Mugyenyi, A., Asiimwe, S., & Apiku, C. (2023). Relationship between school working
environment and teachers' motivation in private secondary schools of Wakiso district,
Uganda, Vol. International Journal of Advance Research and Innovative Ideas in
Education, 9(2), 2189-2196.

\Al



(\CY—VA) AREAY uL.wJLl 9 )LQ;‘ A O)Lo.sa ‘\\Co”a 6‘5‘&&)} ‘Su‘j;bsk

Mohsenin, S,. Esfidani, M. R. (2013). Structural equations based on partial least squares
approach using smart-pls software. Tehran: Mehraban book. [Persian]

Nikkhah, M., & Liaqgtadar, M. J. (2017). Study of the quality of perfomance of the new
elementary education curriculum of Farhangian University: Case study of
Chaharmahal and Bakhtiari Province Document Type. Research in Teacher
Education, 1(3), 105-134. [Persian]

Razban, S., Bagheri, M., & Talkhabi, Y. (2018). The Effect of Multimedia Storytelling on the
Educational progress of the Science and Attitude of Elementary students. Information
and Communication Technology in Educational Sciences, 8(8 (31)), 5-19. [Persian]

Rezaei, J., & Salimi, N. (2004). Relationship between Self-concept and Attitude towards the
Others. Industrial Management Studies, 2(6), 89-106. [Persian]

Rezaai, M. (2019). Teachers’ professional competencies: Past, present, and future. Quarterly
Journal of Education, 35(2), 129-150. [Persian]

Sadat aghaei, M., & Gholami turanposhti, M. (2017). the construction and standardization of
math achievement test and attitude test toward mathematics and related factors.
psychometry 19(5), 7-21. [Persian]

Samie Zafarghandi, M. (2015). The Effect of Conceptual Mapping on Learning the Science
Course. Journal of Educational and Scholastic Studies, 3(4), 81-98. [Persian]

Salehi, S., & Ghaemi Asl, Z. (2013). The relationship between environmental education and
environmental protection behaviors (Case Study: High school girls in Babol city).
Environmental Education and Sustainable Development, 1(3), 67-79. [Persian]

Sahraie sarmazdeh, F., & salehi, M. (2021). Comparison of teachers' self-efficacy and teacher
motivation and occupational commitment between new teachers' by the recruitment
method. Theory and Practice in Teachers Education, 7(11), 93-114. [Persian]

Sumarni, W., Wahyuni, S., & Sulhadi, S. (2023). The effect of application of ethno-STEM
integrated project-based learning on increasing students’ scientific literacy. Paper
presented at the AIP Conference Proceedings.

Sohrabi, Z., Ghovati, F., Mir Hoseini, F. s., & Hoseini, F. (2016). The relationship between
achievement motivation, time management and academic achievement in
undergraduate students of Iran University of Medical Sciences. Razi Journal of
Medical Sciences, 23(50), 35-45. [Persian]

Yy



g slalanly 55 5 sl ) o 8 555 5 e 5,55 Al gyt ol Loy e 53,05

Soltani, A., & Rastegari, Z. (2020). Examining the Factor Structure of Instrument for Faculty
Members’ Teaching Motivation Measurement in Iranian Higher Education (Case:
Shahid Bahonar University of Kerman). Research in Curriculum Planning, 17(38),
142-157. [Persian]

Tenenhaus, M., Amato, S., & Esposito Vinzi, V. (2004). A global goodness-of-fit index for
PLS structural equation modelling. Paper presented at the Proceedings of the XLII
SIS scientific meeting.

Tokan, M. K., & Imakulata, M. M. (2019). The effect of motivation and learning behaviour
on student achievement. South African Journal of Education, 39(1).

Uysal, D., Caliskan, S., Polat, M., Asmali, M., Cakmak, F., Ozkal, N., & Giiven, M. (2023).
An Evaluation of the Curricula for In-Service Training of Primary School Teachers
to Assess the Fulfillment of Curricular Objectives. Quarterly Journal of Family and
Research, 14(2), 65-86.

Watters, J. J., & Ginns, I. S. (2000). Developing motivation to teach elementary science:
Effect of collaborative and authentic learning practices in preservice education.
Journal of Science Teacher Education, 11(4), 301-321.

Wetzels, M., Odekerken-Schrdder, G., & Van Oppen, C. (2009). Using PLS path modeling
for assessing hierarchical construct models: Guidelines and empirical illustration.
MIS quarterly, 177-195.

Wu, H., Li, S., Zheng, J., & Guo, J. (2020). Medical students’ motivation and academic
performance: the mediating roles of self-efficacy and learning engagement. Medical
education online, 25(1), 1742964.

Yarmohamadi Vasel, M., Rashid, K., & Bahrami, F. (2014). The effectiveness of instruction
through the play in improving mathematics attitude of primary girl students. Journal
of school psychology, 3(3), 122-135. [Persian]

Yousefi Jordehi, A., Jamshidnejad, A., & Moatamed, N. (2018). Evaluation of relationship
between academic motivation and achievement in students of Zanjan University of
Medical Sciences. Journal of Medical Education, 11(29), 66-77. [Persian]

Zabayehi, A, H. & Abdollahi, M. (2019). Applying the IBSE Teaching Methodology in Teaching
Chemistry and Entrepreneurship. Research in Chemistry Education, 1(1): 67-80.

\Al



(\CY—VA) AREAY uL.wJLl 9 )LQ;‘ A O)Lo.sa ‘\\co”a 6‘5‘&.{.!).? ‘Slbdl.bg’}.;

Relationship Between Academic Attitude and Motivation Effective
Teaching of Sciences with the Mediation of Scientific Project Model
Design between Bachelor Student Teachers of Primary Education
Program at Farhangian University

Nooshin Gashmardi'*, Ali Reza, Badeleh”
Abstract

Considering the role of teaching sciences in students' scientific and skill ability,
selecting the appropriate method is an important stage in teaching. The purpose of this
study is to relationship between academic attitude and motivation effective teaching of
sciences with the mediation of scientific project model design. This research is applied
in terms of purpose and survey based on structural equation modeling in terms of
method. The statistical population of the research is 225 pre-service teachers of Bushehr
Farhangian University, 142 of whom were selected using the cluster sampling method.
A researcher making questionnaire, which consisted of questions for variables academic
attitude (20 questions), academic motivation (26 questions) and also test project model
design (4 questions), was used for data collection. For data analysis from SPSS version
25 software for exploratory factor analysis, descriptive and inferential statistics and from
SmartPLS version 3 software for confirmatory factor analysis and path analysis by
structural equation modeling used. The findings show that academic attitude have
significant and direct effect on motivation effective teaching, academic attitude have
significant and direct effect on effective teaching with the mediation of scientific project
model design and structural model was approved. Also, attitude of student teachers
towards teaching courses related to experimental science education at Farhangian
University, as well as their motivation for effective teaching in the experimental science
course, were above average and at a favorable level. Also, the results of the structural
model show the relationships between the variables. Therefore, positive academic
attitude and academic performance of pre-service teachers can be effective on job
motivation for effective teaching of experimental sciences course, Of course, teaching
active teaching strategies is also necessary.

Keywords: academic attitude, effective teaching motivation, scientific project model
design, sciences, Elementary.
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