AL gl 5l - Feoolad G slaiibeR

[ Downloaded from system.khu.ac.ir on 2025-12-11 ]

[ DOI: 10.52547/erj.7.40.102 ]

O 390T Gwld (GOl K& 9 i jgoT SldalS o i 9 Judoxil 43

" Al a8 Slos ! L yasost g0 g0mm0 (109 yauw

WAAVNA ol oy VANV el o 2ol

(XKWL

A4

Sligel zils jo ).._>L, onl anslio g ol5gel tils (golanl S&5 5 bigel slaalsloe )...,l; CtS ol gt Bae
Llod 5l aS il 0,50 V0 5 230g 00l J1,8 sy 3550 1) (golatl Sa5 5 bjgel OMSlae idu il aS oy sla
ezl 130,09, wlul g dlone Sl ojlasl e ioghs ol 10,5 4N 5l s 050 00ls sl 095 jo 1y 0aisS &S %
sl Ol 1 Glie a8 0ls (i (gl slaasil wiad el (855 Jgazr b 5 ool oS Sl 5 2l
0590 ;0 P<e/o V) VY Slal oy90 30 31 lie cpl (P<e/e V) Sl o0gut 1TVl 50l Liils solasl S

Lo 51 ol gl crioed ol Cawd a3 (P<+/++ V) /8 pg0 alawgio 0,98 ;0 g (P<+/+ V) +/FOJsl alawgio
Ml Sl lae ol Jdowl )8 b ol 06 OMSlae (] 50 0aisS Jiawd gl psie (6,105 51 Sl Jyass
259> Oligel il 53 il liee (al aBlioe Jawgie 51 VL comeS Jazr illas (5pel zils ol S& pr (o80]
50 g alawgle 0,50 550l 2ls 4o 5 Jawgie 31 YL (ol dawgio 050 yljgel 2ils o clawgie maw o slacl

(Jsws 000 ) )l )55 595 plag ol8iSls « Sl 5 pole 09,5 JLoliul )
Okl seys ply oRadloe culils (g, 09,5 Loliul Y

U‘f‘ ‘L)IJ‘Q“ t)j-.\ lbL..n olim;l.)‘s....u).' .«:51; 05; )L..uulé Al

Yo¥


http://dx.doi.org/10.52547/erj.7.40.102
https://system.khu.ac.ir/erj/article-1-770-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-11 ]

[ DOI: 10.52547/erj.7.40.102 ]

VIVEY Y YA Lol gl oF o)lals Sy g

EVRY-N

355 A 1y Cau i g sl 039> laediuasl a3 5hpo sl as el Jilase o et 5l ool Cas o O )lge 9 S
a aS ol 60‘)5‘ U’“")ﬁ)) ‘w).» 9 TV"'lJU GLD‘ Bas 9 g.,JLw) 0)5)4:‘ (Y.’?\‘ﬁ‘j 9 CL..A.J ‘L)B)‘O) o oé; Jﬁw
GOl g s g bt ol B S8 S ylee 4y S S5 a5 4SS ST o) Ko slaaiawl el

Ll 1355 5 (215 oSGl Sl elen 5 g pelad 0592 50 S5 £g8 nlCenl (golil S S bvogeds (et 3l (o
a5l ol QUgy aaodll @y late (] slaaty) Iy Sl 0sd slas ey ()8 50 45 Cesl (sogiio «solil ;S
la 23, 5 ol (55, 59,5 S8 5 o503l (30,5 Ly 2Ulg5 e @ 1) golinil S bl i 5 ghans | o5l
Sly )i 2 g Sl (5585 s2 50 jgel Jgeol (n et 3l (S (sl Sa (Ve VAL JisS So) i S o Slaald
S2lB S Ol 4 S 0ged (ul sl (YL golil S& glls oS ol (ol 8l 4y 5L laeSil 5wl 4y o,
(P psle plaasia (Vo) - oKen o JS) 09d oo a3 )5 Hlai jo (ails 5| (gateo g g 0y sl (bl (S5l
Arwgl g 4 Wilos ST (i Sledbl snalie 5 i Bhaie gl 4 8L cevs olly olgie 4 1) golal S
sTa ) Sstice Sligelimils yo peallelle (1Sl 5 (oS ana s paloss @Wle Jo iagh oIS
@bl s oS (delos ()5 aiVled (glupspie il 558 (pols plai a8 slie 4y golil S (Ve - A S
50 Jlinl) sl oad Cayyes JYarul 5 el ,o covelin dws 4 odd adsi b osad (55185 Sledlbl
5 led (S oo Julos g e Cds 4 | Gl 5,8 T o a8 ol Vs 6 S5 cgolinl a5 (Y -+ Qe o
S S g ol (Ve VN g 5158) dny oo Jgiine g Com s o oles 4t 4 ol bl g gt 1) pitae Sl

Seilotcs 012 S S50 a0 1) T Glse 5 ol [Sitie o 5 Jelo 5 405295 (6 S e 10 4250 (oole g,

1. Duron, Limbach & Waugh
2McConnell

3Gul

4Jawarneh

5. Snyder

6Quattrucci


http://dx.doi.org/10.52547/erj.7.40.102
https://system.khu.ac.ir/erj/article-1-770-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-11 ]

[ DOI: 10.52547/erj.7.40.102 ]

e 3 (S5 5e) slbalslie il ool b ¢ b spms e oyl L ypen (900 g

' 6l 08 chnyas ISt 05 U (6l 55UsS slad>el, 5 wlie (o)l (St g (sl 4zl plojls
S Se oolol 2 aS Wl oo (2858 S L sl o lauly 5 380 (Jbd g | eoli] S5 (S50 (V2N O, S
5 Sslsd 4y Bl ol S5 0g aine g0 (Y - - O piesd) 25,5 o ol o] j1 Lol zmlis g oaisS Cglam LYo
el o8 5l glacs oo camslio ooliial & 1 golin] Si5 o palle (Y- » Weg3¥ 5 aisl) ol o505 @ pike
@olaml a5 (Ve o VS sl 5 50,09, «0lle) 0,5 g0 S5 30 s oo cnlio s 4 (oliws Gl T3l
-2l 55 yeallalole (6,0l 5 il (slrolS s 5l (65050 o8 S el Wl o (g5 (Ul angs sl

S sy, g zly 85 slrolians cauS eolatl solanl S sla,lgs 5 ligel sils (ST as ol dias (Y41 Y)
opde 4y LS oo )L, alaais 5wy S o0 1y e BB by, wdisgd oo dieddle Laslyg) dy G S oo
ol oS oo Lt G118 (sl 1) sz (59l 5 s ()l g e D)l sl disej cgolinl & ol laalo
S les 5wl dsime sl a ] 955 azgh 43S Sl G 050 5 S 08 50 (SBi90] lapllas sl p3Y
39 wilym Sledbl 5 iils saslojle 4 ol wijlo e Sylee ol 5l S ol Bl anles Bolare oldil S5

Oledl eolil JS& 9 50 ssbigel slopllss Slgil 4 (3590l pla oS @ 0aliS (S P o slacln
odsll g a1l paie Geolez Glsie 4 pllss (nl g yo slaaaliyy o GOl i Jbjgel (sl lalss g 00,8
3G 1y a0l 50 90 GLAS (Shjael slopllas alS ¢ pizran g wilonds (50,5 Clu g by il
2Ll pac 49555 6l 590l 2l 03950l VYAV Se § 054,35 wilaisls m3Y yl5g0] il ol Jaamed! §)18

1Alperay

2Fisher

3Batine &Alazy

4Halpern, Roediger & Stermberg
SPotgieter

6Sezer


http://dx.doi.org/10.52547/erj.7.40.102
https://system.khu.ac.ir/erj/article-1-770-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-11 ]

[ DOI: 10.52547/erj.7.40.102 ]

VIVEY Y YA Lol gl oF o)lals Sy g

@ golal S&5 b le axwgi 9 Gialil o590l (VYADs3l 0 (quns g (Jgm)) 95,5113 amalz odzmy Pl Jo
bl b 2 (Ve Al g 45l5l2) 29 co Cgmme (ojlbe (Shjgal sloasly ;o wieds)l 63,655k lgie
@ oole Bli> luo 33 Glx 4 51,8 a5 0sd pailele SIS A4 Wb wylae Bigel 5 oy sloasl
ol ;a5 a5 55l onl e g eedad Qhltelo Gulul ol 5 (VAARY o) isds oo olis 5 Site (g0l 3
2 Gisel pdil b Gite il asl wll hle S s el ol slacian 5l (S plste @ sl b
Sl sl 1y Jool) G 9, 9 (i35 b))l eeloss a8 ol (6,85 e golanil S 15 il (oasd alade
(Y WViglehisS 5 55 (199) ol 5 o 2 (958 yeite 5 e slid ;0 Lo & el (53 (2l 99900 o]
oyl oy sladel 0 b cigd Jowd olis 5 I g0l 8l s sanT o lieel zils aSul sl Koo Sle 4
Wigele 6,58 ol Boyb 1 1) pigel WisSe sl (ligel s Aol Gk 5l A 9sd enilnS ol i,
Ol S5 e 5 05, sl 2leySel, ol Righ w aes sz s Gulul (ul (Y Viggedis 5 ,KIais0)
5 shi>) Sl 48,5 G0 goamie Slidss 5 b, Sal, cpl isu Sl die) 4o g dileols slpi oyljeel il
e i 3l Lol 5 ares 50 (VFRF K00 5 S A TAS g 5 S N TASLL 5 old VTR Sen
D93 80 3iz (olamil SE 039> 50 (Jy el oaits plowl Lty (55T ol jebo 4y olamil S 5]
S yin sloalo b oolinl S& ala, Joloul 9 plsie b gy ;0 (VAN Se 5 (Slollase .ol ol ploxil
Ol ladisl oren 04l0 3424 ez 8 iy ol S& oy S oS S Plas wols las «M
“Js) 9 Gz Nl dlal) ool S L able 5 (Sl (gBLL el 4w e a5 ob Gl ey
O &S Wsaly las «‘5.;'3)‘5.01 el jo gola! \Sa5 b dion sl psie Judooil 39 lgie b cighy 10 55 (VWA )ool;
YWV o g5 20,00 0939 o me alaly golam] [Sas b canlaiogs g colSold o Joams &b piy o 555 Sdews
Sl 5o @S SE J925  sestie o patd pisu il s ool SE Joed kil sl stassy

9 g Og Lgbl.a...s‘ }in.’ Jj.?r.’ » LSA}Q.M 6)‘0)"4"“"“ ;..u..?u ).’| ).ial.q LJ“'QSJ" U"‘ C"L‘" Wilools r:L?u‘ ‘«G)L'L.w).&

1Meyers

2Von ColIn& Guiliano
3Dondleanger.M.J.&Wilson
4Yue


http://dx.doi.org/10.52547/erj.7.40.102
https://system.khu.ac.ir/erj/article-1-770-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-11 ]

[ DOI: 10.52547/erj.7.40.102 ]

e 3 (S5 5e) slbalslie il ool b ¢ b spms e oyl L ypen (900 g

Ol L as wials jlas «(glad > cublage (gl 5o golinl S Lol 80 laie b idgh 5o 56 (Y YA) ), Ko
Ol 5o oad bl sla gy ple s 398 Glaiaghy (o) 99,5 (o0 odolive (Galisl S& dngh ;3 (63942
el oais plosil imgh (g0l Sas bgel DM cddu Bl dos)s a5 ST AT das e ylid die)
S 5 s NS 1) 4 g wled s (55 50 ] ety Wlgige 033> (ol o Ul Gasiy S plos
Ohay & Olygelitils golil Sas p (Jbjgal slaalslas pas il ol iy )0 cnlply ales SWS o5e ol 5o
@ O Fly (g 5o pole Reghy bl (nl el ool 428,518 (a2 9550 (Sl 5 yile 0S5, L) Jelol 3

Dibse p5 s lgs
QM[JLSA )L_\_‘p;q a Q‘jjﬁiﬁb 6&&1.3‘ }S.o.a » Gw)ya" ) YES KW GM*’”)" Q‘}i‘"" -)

5 Jsl dawgio o olol) eass slao,90 SUSE a4 oyl jgel jzils (golanl Sas g0l OMSlae cidu 3l ol -

Ty I TY

ol oo eslai ) (VA9 Yol g y5ile 8,509, b Judowl )b g, 5l Liegh Bos 4 dxgi b Liegh opl o
o)y GluSs ooyl Glajinw 5 ShIs a5 (Siuron 5 ptsloj] Jins Slalllae gl oS 5 jslate 4 Lol 2
Slalllas by ool (o 1 4d 9500 4l p 09d (oo i axly axii 5 0505 SO 4 g plnil i L asly g5 90 S
Oladllas cpl ol coS 5 Giyb 5l a5 aas o Cows 4 dxol> 10 39290 sl Lalg, 51 alisee slad ol 5 alises
Glp Sl oslasl awlbe Jdowl 3 il Jol (Ve o\ ¥AY (yeg2) ols &3] Laly, ol 5| S 63903 Hlgs o0

ol 1Sl 4 aliws (6l il S 5 g ((or900)S e e ile Koy Ll (ils 5 5 lime slo g

6)9]‘3)5_\“ @LC)LU LgUboLiiL& S¥ 9 g’;&u.\.?_\’)ﬁ.; S50 LgL:b).AM w).x.»—\)‘w\u_:)L.c J.A.l;u\)s ‘ol.?r.i‘ J.’>|),A

1Matthew
2. Hunter&Shmith


http://dx.doi.org/10.52547/erj.7.40.102
https://system.khu.ac.ir/erj/article-1-770-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-11 ]

[ DOI: 10.52547/erj.7.40.102 ]

VIVEY Y YA Lol gl oF o)lals Sy g

(FO0 Lo VAN IS 5 cosn) 5l slapan oS 5 -0 adlllae y2 glp fl oon awilone -F i3y slagb )5S
=55e] loadliy o3l dne) 5 58S piae dgh ale Ddlme 0 0ad ol SVlie eyl (o)Ll dncl>
iR diged Glaie 4 wiedad Ojge 4 ald b ) p3Y e a5 a9t V0 g ol b oo solinl Say  alises
o2,8) ol bas T Slojlail 4 s sldse,d 5l eoliiw! b Sldllas cpl jo ool &3l)) F g T polie aios Sl

(Y oV YAV Slals

\’ t2+df f+d

099y ) 0 0al 00 IS A Jae o aisly b Sl ol S 5 A caedl g il g, 5l eolain! b o al> e yo

TVl S 5 g 3 JB5 ) s e

Gl pxio b x99 (golal S&5 ) 59@] slaaol G.M:u)_»l Ol (ymnd 0 0gdle (idgh (pl o uioren
S ol amiliz 28,5 )18 awle 0550 1) sl Jae,d 5l eolaiwl b s auib )L\f)...,l., Qilgd g0 a5 bows
390 i B 150 (haad la aie b yuiie a5 8,5 Al lg5 oo ] s 40 VO 5l S SEV/V;
(Y \CU&BLQ)O)‘OOAMSML}U&’@»))J

(1 —-172)2 Y N; (r; — 7)? SEV

SEV = ﬁ: Viotat = y N, ) Viesidual = %

9&5@"’)'C)M ML?LA)))&LQJ&A)?B)‘OQLQM LZO)M‘@.AS)JG)‘OL\.&AC—E‘J W d‘f@bb 4.19-)./: e

(YA o YAV lal

1hewitt & kramer
2Huffcutt


http://dx.doi.org/10.52547/erj.7.40.102
https://system.khu.ac.ir/erj/article-1-770-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-11 ]

[ DOI: 10.52547/erj.7.40.102 ]

e 3 (S5 5e) slbalslie il ool b ¢ b spms e oyl L ypen (900 g

r SD;, XN (r; —7)?
= SEM, = SD, =
SEM, ’ N YN,

Z

basl
Mlae Jilojlasl e cgolanl Sas ‘5:};)'9,01 Ml S ojlail e cidgh Bud @) axei b idu ol o
Ol 00 Shows Glapiie b site 9529 pae b S92 g 5 (heas 0598 SIS 4y ljgel il solil S& 390l

o0l 43‘)‘ O )Jj"\:" Be J...L’?ub& Be oo dL“u*‘%f 4 Joﬁ.:fc Lngd..Jl.: 9 ‘59....49.: SleMbs! el ous )y 4.]44‘)

oald (L (V) Jgaz ;0 g dawlore (5295 TS jiie S o b Cotin sl gl 51 SO o Sloslail ol ie aalsl jo
b ,lg s ol ¢ JST il lg cdiged (5 S slail sllas il g (S yiie SO ke Sl e (ol 00l
S (V) Jir 5 coneS 5 5 lokin s 5 Z om0 (sl Jelond i) IS il ly 52 555l sl

] 00

(oolinl i)ty piie  (o90] OMSlae) Jius ke 130 Gliwe (V) g 50 ot &3] gl 4 a>g b
by Sl pl g 0gd oo 2, awge 51 5YL (VAN 265 S oslail pas Jgam wlul o aS sl 00y +/FY
b ol oo pite (6,500 Jol> Lo ool Caws 4y oS 5 51 4! cpad (gl aalol jo .l Jlolie P<e/e)
alauly jsie 3529 pac b 0g2g Wlgh 0 a5 85 O ja0  Liaws oo wlosgs HIAF 51 Gl ol o bowi sls e
slalslos ).._.L, 5 0aisS bawi gle pxiie 0429 31 S ouds ploul Glawlos o ipghy ol jo aas las |y Lawi /gl

( SEV/Vt=/066) Sl 039y golaml S5 B30l

U‘)ﬁﬁ—‘k}“"b GLA.»A?U 0,90 u,uLw‘ » ‘Lbk)“'bﬁ)" u.)‘ ol 6&0)90 o k-J)'L’?"J.A G»Lu )Sd.a._‘?é o d“)-’ Sl 00
0,99 Q‘)?"JU‘”"‘Q K9y » 0 PL‘?U‘ K-GLQL)““bﬁ)" ‘(5"‘“»"‘ 0,99 ub}.@"w‘é K9y 2 0 rnl?u‘ (SLQU”‘QBJ" 05; dw

Yo A


http://dx.doi.org/10.52547/erj.7.40.102
https://system.khu.ac.ir/erj/article-1-770-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-11 ]

[ DOI: 10.52547/erj.7.40.102 ]

VIVEY Y YA Lol gl oF o)lals Sy g

65520 S o3 s 5 W0 o pg0 alagie 0,90 ljgel 210 (59, 2 o0 plxl sla imgy 9 Jol ahwgie

ol oy 03,51 (1) Jgoz ;0 o] bt a5 s 5 plonil e & j90 4 09,5 4wl (59, 2

Sy g IF0 sl dawgio 090 gl o IVY glotl 0y00 sl oS 5 Sl o3l (F Joux j0 oo &l bl 4 az g b

Lg‘)f .L:.M:}u: ‘G""\'“"‘ 0,99 6‘)‘.’ ‘(\"V\A)u.mﬁf )al o}‘..\.':‘ ).,.M..a.’ Jj..\?- U""L"‘“ 5 aS Conl 09 ’/?\fﬁé A.L:....vﬁ.,.n 0,99

Jol dhwgio g (plalo)90 dw p2 50 090 0 (2b3)l 3b) pgd aawgio 0,93 (sl g Jawgio 51 VL ¢ Jol lawgio o590

ool 09905 L] (6 g i85 090 g Jol dlawsie sloo g0 4y Conns glatl 690 j0 caisS Jaws

Jedosl g o Conine sl gty shmogs Sledlbl ) Joux

Ly e - ] T
' | el e ol 3 T bl s ol g, o,
Sy &l sxe god o295
ksl oo .
t el Lol loasl S Ses g i |
SIAVY o5 YIYAD ol i | vov "”‘A “"“ fl; ” : <2 s\ﬁ\
Jins Jaloygs | ool 3 (vay)
L yiulls & )9 PO
905 Slygel il o p)l5 _
0¥ oLFl o Pl ] 5‘_4515)1;5‘1 v
-IPY oL VAIAYS f S el | 59 Jol Jlo siss | pglid el s
L padlS golics! g0 dlasgie eS| o
- ] =5l
t ol [Sis o 5 solizl 5 keho ¥
<Y o[+ DIYY . _ & [ A.:L\ Bl _ _
Jino 2l 5 gy ST QARAPRULSN
el
Sligel giils
oLFl o
slasl Sas aiss gl eolaw! ool ¥
<IAD Joo VLA f e ’ﬁ"‘ VY- ago by ; - sw;\s*e;w
2585 5 Oyl Jl dlagie < S )
Sligel giils
oLFl o .
t szl S5 55 a & 5
-IAF oo \YIYa S 5 Ty Mg pis | ST e
FE T rline slo ass (Y5l
£9°
S8 93] ol s
' i gl 5
JAY oo f 40 f ol 5 alansgio pyus e \\“fl
A PR ARSI 2T
(2 p A, £y B
S 95 . i
el Lol ST £ 5
e ) FAI-¥ f ol 5 “’J’T‘d:’: ‘“”A"”’ul f‘i’:’: N sl
. 9 5o sole ol & ( Yaia el
(< Al =
gl il
oL o
sl s -aib), slacsst Lo
“IAF | vy f sl v ahio jii B il A
S, & OY29) o), Kan
P> dhwgie
slas! Sy igel  iolo S |, > r3Yh
CIAY -0 \YIPA FE: S 5 o A sl S %
Ol lal o9 B3 Ly OYa9) o, Ken
Y4



http://dx.doi.org/10.52547/erj.7.40.102
https://system.khu.ac.ir/erj/article-1-770-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-11 ]

[ DOI: 10.52547/erj.7.40.102 ]

e 3 (S5 5e) slbalslie il ool b ¢ b spms e oyl L ypen (900 g

950!

\RK

gl giils
! obgelo b | <
“VY /) YA/A ol S o8 ays b i sleo el 5 S .
oS ' SSob O, Ken
pd dlangio .
ootasiog>
ieal sls
il s OO PN Ll
“IAY oo YYYI ol ¥ b e sl o 7St X
o] ' o55sS sl (T2 ) S gmge
hanl oy
5 el lygel s 033 SBi5e! ezl
“IA [oe VAEAA sl ¥ . e <\V*?>J;‘ VY
(o s il L 4k Sy 5
S (yga;] Sigel sl o Obigal L
Nial [+ FA-Y olis! 00 ehaio S oSt 9 30 (8 -
e - o (TAY) ) Se
(& e A A Jyl s sz
gl giils
-IPY il S L by iss0]
ooy 14124 il S ¥F dbgie g5 | RO (¥20),5 pa3 | IF
BECY Sy ol
Js!
-IA¥ ooy AUTVE Sl A st OIS o o) > o
S, el i e UL (OYar) Lol
ol Sa5 y bjeel glaalsloe sy S sl ol Y Jgas
P Z SEV/V, V.,  SEV r AT pag
ofe e ZIA 44 < \Y [++A < [¥Y </\Y -\
/fY -Y
N -Y
.Y -f
AT -0
I¥ -5
IYY =Y
/¥a -A
IYY -1
104 -\
- /AY -\
&Y -\Y
AR -\Y
&Y -\¥
N4 -\0



http://dx.doi.org/10.52547/erj.7.40.102
https://system.khu.ac.ir/erj/article-1-770-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-11 ]

[ DOI: 10.52547/erj.7.40.102 ]

VIVEY Y YA Lol gl oF o)lals Sy g

e 0,90 LS a4 golanl Say p  Lbjgel OMlae isu S ol 8 =l Yo

P z SEV/V, V., SEV T N Kk  Lawogs

[+ YIOF  INeS e e8F e[ XY OV 0O e
J++ oIy SYY Y e JES TV 0 Jol alausgio
J++ /Ay ¥ oY e By YYA b ags dhugie

S5 AR g S

&9y 2 45 daxe slaiagh 5| ol mli (gjluwaz LS b wigd o plonl Jdoil ) s 5l ool b a5 pla o),
YA olsg g oldbllb)aas oo 4l Galides slo ynie )..;b Ol 3l S panle o wiloads |2l alizs sladiges
SLLSS 9 LBl Lo 5 9 (59,5 dwr 2 )0 ¢ S g 9 S rhabae Glogs oS aomis (ols Cuwd 4y Lo a0 5 S0, 0
3 ek Sle ez sl Sos; )by 1) 3 Gl 5 Sl wbe g ke caddllae 050 (Llagly didoy )0 S92 ge
4 30l slagaly 3925 5l (AU Gl 5l (B0 U oS oo ST elo 180 50, ams 0 )8 Kidagly LS
00isS Jrasd Julge 2S5 g b Sialesdl (e Julowil )8 (pizrad 1025 )8 () 0 0550 dxly Sdpg%y iy S
sloslas 5 o adls Jo ar Lloul B sloingly ojluse (Son (caogh sloadl acgeme o 1) (2be slopiie
ol (S iie whide SO 4 Galide Sldlae sloaidly Lo poogdle g 03l0, co gl (sloaidl )lS.M;\

el SbAlEan 2 il ol 25 B 53 0a ool g 1D gl ol )8 i LS L 2l Ll
ol CIE)lawsie 5l YL o i1 Sls Judosl 3 ol 5l ol mls .casl ool 1,8 cwyp 050 |y golasl S&5 5
a0 Ol cpl alBlas 31 lie cwypm mizred el Jloliae ofe ) mlaw jo ol pl aS Cnl 005y OISl
2l 0,90 ylieel zils (gl Mo (ol (I¥Y) awgie cidu il Slo cpgs dawgio 9 Jol aawgie ¢ gl 0,90
ol 0041 pgo alagio 0,50 gl (+/FV) YU sidu Hil 5 Jgl alawgio 0,50 sl (/F0) awgin 31 SYL sidu )il g
| ol tingsy | bl alss ol 5 a5k 00 ol £9m cal b el 3 1928 51 25 by JS51s 53 45 Ll

ARR


http://dx.doi.org/10.52547/erj.7.40.102
https://system.khu.ac.ir/erj/article-1-770-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-11 ]

[ DOI: 10.52547/erj.7.40.102 ]

e 3 (S5 5e) slbalslie il ool b ¢ b spms e oyl L ypen (900 g

ALl Ldsu il aS Gieeh WY gg) p 1y 095 Jdilyd (Y VY) ) See g g0 0l se guen (Y VA) () 5 5t
St iz S Kby sy (nl gls iols plol g 005 (o) 2 1) ol] S& J9285 2 (oo 5)l
SS9t eor Gl Bl b oS wisls plas 995 g 50 5 (Vo VA, Ben g gute 09y (g0l S& J9od 0 (cogtde
i3l el 1S s 58, YU b oS e oo (L5 g ool b 90,5 oo oalie (sl S anwg
a0 b Gl sl e S5l o3l (23 ld ) a ki b gl Gl 95 o0 s (ool SE r (235ee] Sl
S355 sl (Sl ST al e cnl 1o Ngd o (550 Dlilas al> e 5)ly dmy 4y (Sl 035l i 51 5068 05ly
aloyo onl 3o Gligel Gils 0,38 iglejl 4y ilaie Sjso a1y (T 5 35l )b Wil oo 355 5 90 s
3 OYAS g5 g )OS o 0 1) (500 S8 g oS o 5lel (VLS )5 og, 4 1) Glogs Yol b3
PR 23l slp |y ae) (1500 5 093 A Ul slml g aay 4y Jlo 035l (51 (eliml S5 sl Bl
L S92 s (smn 4 S Jelows Sl ool b jol> iaghy (reizeon alaii oo oold goliil S5y (o500 <Ml
2 Wl 6,138 5l 5 00’ haws sloyeicie 0929 51 (Sl oo (nl s (o3l oS Jrosd (gl i 3525 pose
5 Jsl alasgio sloo,5 5l iy (2ol 090 50 00liS s sloyeiie il oy il Sy g0l SMSe b

Cw! 039y #gd

Slr shgel OS2l g 0 drogs 390 9 GBieel GHI Wl s 5 (Vi 4 legh onl mls oelal
dg oo Slpiin 058>l Glaiadde 4 098 (6,0 Uz Do @ ped g Jol dawgie 0y90 o solal S sl |

I8 e Syee |y @il S g el Sl cisy Sl adal) o hosd Gle s (ST sla gl o

VY


http://dx.doi.org/10.52547/erj.7.40.102
https://system.khu.ac.ir/erj/article-1-770-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-11 ]

[ DOI: 10.52547/erj.7.40.102 ]

VIVEY Y YA Lol gl oF o)lals Sy g

&bo

Abdolmaleki, S & et al (2015). Meta-analysis of the relationship between critical thinking and
indicators of academic achievement, Quarterly Journal of Educational Leadership and
Management,9(4),43-62. [persian]

Alperay, F., Karakaya, A., & Yilmaz, K. (2015). Relations between self- leadership and critical
thinking skills. Procedia- social and Behavioral sciences, 207: 29- 41.

Badri Gargari, R & Ghanaatpisheh, E (2015). The effect of scientific method of scientific De-
mythology on students' critical thinking, Quarterly Journal of Educational Innovations,14(55),7-
21. [persian]

Balagat, S & et al (2016). The effect of teacher's research approach on students' critical thinking,
Iranian Curriculum Studies Quarterly,11(44),1-26. [persian]

Barkhordari, H & et al (2009). The Effectiveness of Teaching Positive Thinking Skills in a
Group Method on Self-Esteem and Critical Thinking of Male Students, Quarterly Journal of New
Approach in Educational Management,2(5),131-144. [persian].

Batine, O & Alazy, F, K (2009). perception of Jordanian secondary school teachers toward
critical thinking, International Education,38(2),63-56.

Calhor, M & Mehran, G (2017). The effect of concept map strategy on students' critical thinking
skills, Quarterly Journal of Educational Psychology,13(44),153-172. [persian]

Dondleanger M.J. & Wilson, D. A (2012). creating and alternate reality: critical, crative, and
empathic thinking generated in the global village playground capstone experience. Thinking skill
and creativity,7(3),153-164.

Duron, R., Limbach, B., & Waugh, W. (2006). “Critical thinking framework for any discipline”.
International Journal of Teaching and Learning in Higher Education, 17(2), 160-166.

Ercacoli, R& et al (2011). Investigating the effect of educational applications of information
and communication technology on critical thinking and attitudes of female students, Quarterly
Journal of Curriculum Research,8(2),36-49. [persian]

Esmaieli, M & et al (2017). Investigating the effect of computer games on students' critical
thinking, Quarterly Journal of Cognitive Sciences,19(1),24-13. [persian]

Farahani, H&Hamidreza, O (2009). Advanced research methods in the humanities, Esfahan:
Jahad. [persian]

Fathi Azar, S& et al (2014). The effect of Dubono six-hat thinking technique training on
students’ critical thinking orientation and creativity, Journal of Innovation and Creativity in Human
Science,4(1),159-188. [persian]


http://dx.doi.org/10.52547/erj.7.40.102
https://system.khu.ac.ir/erj/article-1-770-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-11 ]

[ DOI: 10.52547/erj.7.40.102 ]

e 3 (S5 5e) slbalslie il ool b ¢ b spms e oyl L ypen (900 g

Fisher.R(2005). Tiching children to learn2nd Ed. Cheltenham: stanly Thorance.tudents.
Educational Technology & Socity,13(3), 224-232.

Gazitabatabaii, M&Vadadhir, A (2010). Meta-analysis in social and behavioral research,
Tehran: Sociologists. [persian]

Ghadampour, E& et al (2016). The effect of criticizing daring program training on the critical
thinking of female students, Journal of Innovation and Creativity in Human Science,6(2),1-81.
[persian]

Ghasem, M&Mohamadreza, Y (2017). The effect of learning styles and the use of semantic
maps on the critical thinking ability of high school students, Quarterly Journal of Educational
Psychology,13(43),169-199. [persian]

Gravand, H&et al (2014). The role of thinking style functions on self-directed learning and
tendency to critical thinking Biquarterly Journal of Cognitive Strategies in Learning,2(2),19-30.
[persian]

Gul, R.; Cassuma, SH.; Ahmada, A.; Khana, SH.; Saeeda, T. and Parpio, Y. (2010).
“Enhancement of critical thinking in curriculum design and delivery: A randomized controlled
trial for educators”. Procedia- Social and Behavioral Sciences, 2(2), 3219-3225.

Halpern, DF.; Roediger, HL. and Stermberg, RJ. (2007). Critical thinking in psychology,
Cambridge University Press, New York.

Hanifi, F & et al (2012). The effect of family education programs on strengthening the critical
thinking of elementary school students, Educational Management Research Quarterly,4(1),39-56.
[persian]

Hasan, S (2009). Advanced teaching methods. Tehran: Samt. [persian].

Hoiet, D&Keramer, D (2014). Statistical methods in psychology and educational sciences,
Tehran: Sokhan. [persian]

Homan, H (2013). Practical guide to meta-analysis in scientific research, Tehran: Samt.
[persian]

Huffcutt A. 1. (2004). Research perspectives on meta analysis. In S. G. Rogelberg (Ed.),
Handbook of research methods in industrial and organizational psychology, (pp. 198-215). USA:
WileyBlackwell Publishing Company.

Jafari, E&Behzad, R (2015). Meta-analysis of variables associated with critical thinking in the
educational system, Quarterly Journal of Thought and Child,6(2),23-31. [persian]


http://dx.doi.org/10.52547/erj.7.40.102
https://system.khu.ac.ir/erj/article-1-770-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-11 ]

[ DOI: 10.52547/erj.7.40.102 ]

VIVEY Y YA Lol gl oF o)lals Sy g

Jawarneh, M., lyadat, W., Al-Sudafed, S., &Khasawneh, L. (2008). Developing critical
thinking skills of secondary student in tordan utilizing monro and Slater strategy and mcfarland
strategy. IJAES, 3(1), No. 84.

Mahdizadeh, H&et al (2012). Investigating the effect of reasoning maps on students’ critical
thinking, Quarterly Journal of Technology of Instruction,7(2),153-160. .[persian]

Matthew, C& et al (2018). Development of critical thinking in health professions education: A
meta-analysis of longitudinal studies, Currents in Pharmacy Teaching and Learning,16(6),1-8.

McConnell, J. (Y++A). An educational strategy to improve graduate nurses critical thinking

skills during the hospital orientation program. The jornal of continuing education in nersing, Y,
yay,

Meyers, C. (1986). Teaching students to think critically. California: Bass; 1991.

Momeni, H& et al (2015). The effect of exploratory model on critical thinking and students'
attitudes toward elementary school textbooks, Quarterly Journal of Research in Curriculum
Planning,11(2),91-103. [persian]

Nikpay, E & et al (2017). The effect Self-regulated learning strategies instruction on critical
thinking of students, Journal of School Psychology,6(3),115-154. [persian]

Potgieter, E. (Y+'Y). Clinical teaching: Developing critical thinking in nursing students .
Professional Nursing Today, ) 7(Y), ¥-A. www.pntonline.co.za/ www.pntonline.co.za/

Quattrucci, J.G(2018). Problem-Based Approach to Teaching Advanced Chemistry
Laboratories and Developing Students’ Critical Thinking Skill, Journal of chemical education,
Worcester State University, 6(9),1-8.

Rasoli, Y&Eisamorad, A (2015). The Effectiveness of Rhetorical Teaching Method on
Students' Creativity and Academic Achievement, Quarterly Journal of Innovation and Creativity
in the Humanities,6(1),157-174. [persian]

Sezer, R. (2008). Integration of critical thinking skills into elementary school teacher education
courses in mathematics. Education. 128(3), pg.349. proguest education journals.

Snyder, L., Gueldenzph, S., Mark, J. (2008). Teaching critical thinking and problem solving.
skills. The Delta Pi Epsilon Journal, 1(2).31-42.

Tabatabiii, Z&Mosavi, M (2011). Investigating the effect of philosophy for children program
on students' questioning and critical thinking, Quarterly Journal of Thought and Child,2(1),73-90.
[persian]

Von Colln-Appling, C., & Guiliano, D. (2017). A concept analysis of critical thinking: A guide
for educators. Nurse Education Today, 49, 106-109. www.elsevier .com/ned.


http://www.pntonline.co.za/
http://dx.doi.org/10.52547/erj.7.40.102
https://system.khu.ac.ir/erj/article-1-770-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-11 ]

[ DOI: 10.52547/erj.7.40.102 ]

e 3 (S5 5e) slbalslie il ool b ¢ b spms e oyl L ypen (900 g

Yarmohamadi, M&et al (2017). The effect of exploration method training on the cognitive
processes of critical thinking; Analysis, inference, evaluation, deductive and inductive reasoning,
Bi-Quarterly Journal of Cognitive Strategies in Learning,5(7),79-92. [persian]

Yue, M & et al (2017). The Effectiveness of Concept Mapping on Development of Critical
Thinking in Nursing Education: A Systematic Review and Meta-analysis, Nurse education
today,11(8),23-1


http://dx.doi.org/10.52547/erj.7.40.102
https://system.khu.ac.ir/erj/article-1-770-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-11 ]

[ DOI: 10.52547/erj.7.40.102 ]

VIVEY Y YA Lol gl oF o)lals Sy g

Meta-analysis of the effectiveness of educational interventions on students’

critical thinking

Sirous Mahmoudi!, Hamid Reza Imanifar?, Saied Talebi?

Abstract

The aim of this study was to investigate the efficacy of educational interventions on
students' critical thinking and Comparison of this effect in elementary, junior and high
school students by using meta-analysis method based on the Hunter and Schmidt approach.
Fifteen studies which were accepted methodologically and conducted within the last 10
years in Iran were included in the meta-analysis. The checklist of meta-analysis with 1222
participants were used. The results indicated that the effect size of educational interventions
on students' critical thinking was 0/43. The effect size in elementary, junior and high school
students was 0/32, 0/45 and 0/61. Also, the results of modulatory analysis showed the
efficacy of moderating variables in these interventions. Based on the results of the present
meta-analysis, the effect of educational interventions on students' critical thinking
according to Cohen's table was above average. This effect rate was evaluated moderate in
elementary students, above average in junior high school students and high in secondary
school students. The effect of moderating variables in elementary school was higher than

the first and second secondary school.

Key words: critical thinking, Meta-analysis, Hunter and Schmidt approach

1. Department of educational science, Payam-e Noor University, Tehran, Iran

2. Department of phsychology, Payam-e Noor University, Tehran, Iran

3. Department of educational science, Payam-e Noor University, Tehran, Iran
ARRY


http://dx.doi.org/10.52547/erj.7.40.102
https://system.khu.ac.ir/erj/article-1-770-en.html
http://www.tcpdf.org

