VE Y lis) s sl — F9 0,lad =)0 0,90 £ iy sl ipe

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-09 ]

9GS2 Cughi g () POIE L yd 3O3R0 g3 (no» v )90 T (i T (w3 99
ol 3907 1o L 355 8 ga0

rw M".}‘ a"rhu\}.o % p.»)ls Oy ‘*\6)‘} ‘)-b}

VEYNYINY : e oy VRV BN 2l g

ouS>

4

ey pele 50 Glisalils (5K s (6pSol Casii g Ghe p (S i) sy (ST e g S

e o2 ks e gl il Jal (g ol anslr ool 00g a3l 5 J 7S 035 90 b (ctalejlanss Ghaghy o, e
J5S 05,5 95 50 4 B slasd 4y 5 SLS] e yiws [0 Sjgeo 4 ()le] Gaiges .l VFYNFLY Lass Lo o ol
255 Sl Bie el 5 )l — S wi o e (9031l e (5 ol Il 5ot e (2lesT
2ol @l s s le3Tib ogais 4 oyl SUL 5 Laastie lekre &l ki 5l solaiwl b aisle Game 5l o5, o9
(g5l 5 sl 5 Cond 5 B ol B9 5058 (5 Lol slogyge 3T 5 SPSSas (s el il 5l oo 2 ko 5 42 32
Sl yod Gial38l o Jgore 39, b dunlie 10 €iie e D (5,:50b (sogud 4 Bjeel 45 ol lis bt .od eoliul
laaily ol 00l €3 (B0 5P e gl ) 30 50 0BT (2,55 d9me 5 )le 5 GBI el 5o (ljgel il

a c ".. wors, W1 w o - B o
B2 e i 6 S0k jo ) T iRe p Kl ey By, Cual g BB tagh ol

s poke (555 (6 SOk e e Beel tganlS 83l

Ol el 5 bS8 o8l ¢ cmliicany 5 (390l 09,5 Lails
z.zare@cfu.ac.ir : Jgtuw oo gi*

Olnl el (ol b oKl o a5 pgle [B3g00 09,5 ¢ Lotils .Y

VY5


https://ndea10.khu.ac.ir/erj/article-1-1479-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-09 ]

OVFFVFY) AV Fe ¥ lis) 5 5ml P 0,lad 10 6,58 o,lods Sy (S EBYR

Aodio

ot it lalee sl (6l Cranl (5115 (6,0l Glanl 4y ol (sl o (oSS 5l oliul o5,
JolS Jooly S5 a5 ] 5l g oS oo aBgia 1 gl tile (6 a5 0l Sgape ;o calize sla g, (so,byd LBglS By
bl 1) Gl dles o5 as Slidod @bl Gszgia ;o Gl )W 0929 50k Sste sln 02l 5
s ol pole 5181 slaiags & lier il 3l Jlo 55 il o 3 (1F ) ool Ken 5 all) 5
Fe 3,55 (SigSz 0y50 50 olasl psle slataghy 5l pemerie cbjsal (sosed Cusl oud slml Cuny g edas
oyeiie b ke Sie (igel WS oo 0y g 48)S ol IS 50 aisSe (lipel s ey b S e ool
el ot Ml ol 8l b 5o L Ll 5 5 e LS 455 3o iy (rlae 5 el ol o3
(YY Toanl poawl) oS b 1) oglle
o 5ol ;5 wlidiocar ple bl 2 )5 (SUCSASS 45 Wlodpas, desls () &2 e 2 (oiioe bipe] s ko
Oy Ol gl 1o 5l 435 jae 5 e Bge] 5l Bam (VYA ()18 g ool bols) aib oo LS g H5e ol
Sy e gmma sho plad gln (5 e Loges 653k slacled 5 S5, cl 55 el Jfolins (50l sal> e
OHS 53 5251 hamiyn 5 558 SIS S5 ) e (a5 5 0 5T Loallad 555 1 Sha 1 e 5,055
oo giloge Jladib e p (Sie 350, 4SS (e S0k mle pais o b0 e e )18 353 Az
3l il Sledbl @3l g g sloS e &il)f ¢ sable cosel sl 5 )b 5l U aisS c0 0,504, (pl il (80
G50k 0,55y, 50 ‘QT).; ogde (VWY oy 5 comold) lod o o Iy 6 S0l s ol 51 (69,50 50,9530 &3l
shoslitul yolas placodlad w0 &) lacudlad 5l egito Gasgorme 2 4SS L 6Tk Sl (n e Ghe (S
Sl e g 0559 28 2 (iSOl ke ( oiE 03 rizmen Sl jlaial g o logai pglal « S5 ip ¢ g
Syl Ve T lag) WIS o 3 Lo he (5,050k 5 5KBsly (So5ad p oS it lalse (Ko 0ad oy

99,5 250 1) e g0 S 59wl () crl 5o 0,00 ligel SRl (sl (hisel 005 Sla )8 ges iy ¢ jgome i

1. Brain based teaching
2. Stevens-Smith
3. Duman

VFY


https://ndea10.khu.ac.ir/erj/article-1-1479-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-09 ]

il gl S ) pole w0 CiRe p Souo» Q»)}QT oty 51 oy 1 o Jadllgl (paie jor sl e £l a5

b oS ol oliseltils sl |y 65050k 0ls gVl g b (o033 bl a5 e Sad i3 0,5 Jad Ly
OV ol e ) 950 SA S0l 51 ol5eel il

55 ) Gaigel az iz g0l Sl w03k g0 (o9 (50l (Slpoged e po |y plaslrons i e 5 Shoe (0,0 bo (BT (stnss
YAV ¢ o) 09 aalgs (6900 (5T b Sazgel 0,5 S5k (sl e ol alplty (S (i 2o 0 Sl Colin (4l
9el b bl 5o lais, 555 lin 51 Sy el 0529 Sijgal 5 530 calisn b bLs )l o (gl sbas j955 039,
e e Sad 5l ol a8 el aiiae (55 el e balud (59555 00 Loy WY (6558 Ghe Sl 5 j5mme i
3,050 Gailgs b ol dalue L jre c (50,5 0w 45 Sljgelstils 0iiS oo eoliiwl (sl S5l b g ogud SO 4
ool plool b Ltgled 6Lales b Consl L& (L300 sl 0,5 0 45 i30T ,tilo 45 o 40 i S oo oy £adge
) s pled )] 2518 5ae Slnz 5 4 plio] ed Wl G po5 Slooged ol job 4 S e S e slaco]led
SrB @ 0 b pledes &5 ol pl i p (e ) o9t 0 (omlel (A5 (plply e 13 Gl
(V207658 5) 5 B 4 (VWAY (i daze g 00036 ) AiiS a2V &g gy A8 iz § £ (sl g,
(e oo bo ay | olacl b IS g Waosly 0,015 ( Judow ollss jae o Cand N QD ans )0 o0l ploxil slo jungsy Billae
Slp SRS LS Sl ool 18 ipealie Wsn 5 S35 LS 5l pla ol plp 50 e cool) Cend oSy
b sz poye 5l ol & jsbolen Lol sl (g3 DB 5 S gl ol 9B S ol
OLosre o (50,50 45 (5313l )L sae e (505w b el e ()L e ) (0 S 05 b T el it s,
QYA () il Sie slael 5 Loodly 1 5 05,5 dgaome |, Coddls aST 2 st 5 330 5935 55901 plls )0 ansl babico
elezdloos Sals Bl slo o blss wils (Yorul Gl lon 5 0L s 35 505 Lo (slds jde (slagtunes a5 1T 5
03551 sl S8 sl Ulg5 san (sl ot BB 3550 5 e 3l S Sl L g5l az o alpls 058 o0 18
0250 3o S 65, 4 g las Jo S5 sl |, Wl 5 oS ooliil Lo llss (nl 5l 4isSe a5 0% ol il

L LS‘)'.’ (5'.4)9.{‘ J)iij) u‘ja-c' o9 Sl ).bc JS)‘ oolaul LS‘)'.’ Gb‘) C§‘5 )d)'.i.n » (5».'2.,.» U"’)ﬁ“’T L):’ﬁ) WJ)MT

1. Ned Herman
2. Shaun Kerry

VEA


https://ndea10.khu.ac.ir/erj/article-1-1479-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-09 ]

OVFFVFY) AV Fe ¥ lis) 5 5ml P 0,lad 10 6,58 o,lods Sy (S EBYR

3 ped b S5 g 5750k 2 0ged (nl Cansl ol S92 4y 305 50 e Cesly g ez 0 )S e slad SIS (5SS
Jud a5 05l se oo p s 1) She Cansly 5 G Slvo,S o a5 ol (90l slais, 5l chsu sl 4 5 o)l
Silo B 1) 318 6 aisS 0 5,800, cnl Grizred S8 AST (6,0l 5 Bisel e 49 she 0,8 93 5B (0503
s e |y ead s e Sledlbl 4o 3450 slagSl 5 &gl Cawsds |y JolS g S gl yous bl aS

25 SLacn yo5 (e S y3 a2 5 (S35 ((Armge g yip alanly 4 oo (il pgal slacudls 58S,
Sl o5 S a5 el 55310 ST g 5 (sl Jalss 5 (S (oaBly SDSae o 50 jgel il (03,5 15 5 Sy
e N S ely rizes S oo Culex gaie ladarme jlolTaus (nl 5 Al S0k sLAS L (1 LS
8L )0 e e )8 r*-’l’ Cod lojer 1) sae o g Cunly slao Ses Codlad i el (5530 pled o ;05 (sogds
OYN ) g 8 cwgad) WS oSS 6,50k anTb 4y e 5 (6,10 & )j50 4 SlMb] lojan

Oh350] )0 o 4 chlizee g0 (B35el )0 jmathe 650k (ygel (Sl aiz ja da eyl (S Sl sla Loy
Ol 21y he b 5ke (90l (g, (ot ST slarllas 10 (VF-Y) (o )Ken 5 (Joue ool a3 S & j90 (0,20 pole
4 45 iols Lad 5 Wid,S (s s plie dlangie (ligal tils (Bby ey (SBgel DUl 5 Leams ()5 Jles
 Obl e Sl g 00ls ol | (ligel tils (luass (5,15 Jloal plime 5 siie Slles by, (nl 65,58
el e (6250 o 1) ke b L hieel (B, r—’[’ =25 50 O F ) G g gl s e 38l
iols Glas G5ST58 6 5ol (ible 5 (Sl (Sl Glaala o pwliblun) (o0 e LSl 5 (ras
R 50 (275 pole o) (6 pSol alise ol p Iy j9me e 3gel )-*-’L’ OFe ) oL 5 crmlsT (Ske
Slgi oo s oo (LS (g0 (6,5l jmeiie el b oS (glase) o paly (6,25, ay a5 08,5 a5 wisls I8
O o) Jol (ssmse 5 (Pl 0,5 5 oolital 0)50 (225 psle (Bjal o (118 (6,50l b <)) 5o
OhlKen g saxly wisls las oligel sl el slacsloa =il o 1) BB Si5 5 jgomeiie S0l (i ]
Ohgy (ol 45 SiB S Al g Wols JE s p 090 (0Bl wyd 65k 5o ) SR bl Bjgel g, (VE )

oLis (VTFAA) )l 5 Joggls ok 358 o il w30l il ooy Jilane S50 (a3l ey 55501

VFa


https://ndea10.khu.ac.ir/erj/article-1-1479-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-09 ]

g gllF 3 S § POLE (3 3O Cio g S 50T (haks p T wwy g thnes Juaillol paie Houeald > 85 1,05

285 (il Ce s g loline psbds mly by, A Camd jpmmaiie by, (bely Gailss Gajsel by, a8 il
el azils S3b w818 (ailss cdlas S0 )8 yeizmen 5 HilsS o Shas Sergs oyls>

5Ly S o0 SaS igal s (2l ) (slre yad Gralihl e jsmmasio (ajsel a5 ol (lis (stmgfy po (Voo V) ) s yo0
Oligeltls 6,050k 5 abidlo sgue slp (2l b, gmeiie Soisel Sloo paly Glsie b s Shmgsy o0 (Y- Y)
(YA ) Sen 5 (5 y50b08) olo lis aladls oot 9 (6 S0l Sgupe p 1y oyl cpl i 1 iaghy ool (gaoess o S &)
3 lygelmle slaylidy (B s9mmerie 550k a8l (o) 0ad S5 (slaiagh 50 Sl pasiia 45 4gF Lo
pedlio S50 o eloizl Slad oo )] loazs S8y 5 6550k Olime (2SSl (Il g Sllmea S alex
ooy 50 55 4y ool Jos 4y (6o gy Beb ool 48,5 D00 g0 (S 0 ool S e Rl g gy
7S pole (pansS slaoje> 4 g Conl €855 s 390 0T (225 pale sy 6Tk p gy ol RSB
0 Saabip )3 (275 pole (wgyo Coedl 4 dz g b el 00,5 T 999 S (owlid Camay g (oo €Sy 58 il
Lo i oCudlagy «Zadlo 0 pats GRB (275 psle egy0 5l (o Ol 4 oulidcan; &5 2ol 5y e
2 GeoR crl oo S A 6900 )0 ol Sk 5 Ghyeel waz oS (xS le  ulpl o)l g Cen
gl il 5ol 21y o1 b e pulidiionss Gopo Ghisal 8 5T0k Jl (g Slosed 6,5, 4 b b canl ]
Py e el 45 Jlges (nl g am0 18 (qasy 3550 mylie 0 920 pgwye 5 Jsene o bs, b Wl 5o
23 gl T30 (calibiuns ) )0 58 Gligal 1S G355 Sgntp 5 5550k Cuss p (55086 42

5 S RTol Cusl p e p (e P ey gy (85l (o p (GRRgR 5l Bas g Jlhw sliuly yo nlple

1. Doris
2. Wills

V-


https://ndea10.khu.ac.ir/erj/article-1-1479-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-09 ]

OVFFVFY) AV Fe ¥ lis) 5 5ml P 0,lad 10 6,58 o,lods Sy (S EBYR

9

O35 ot b 3l RaSs b og ) 90 gannlie ool S8 g (taleT g 8 g0 b (calejlans 53 51 Ghmgsy (nl G2,
75 pole gaidy @20 Sl ey Oipel s Jolds (gt (l s ylel sarale sl 428 5 500 asl Sty 25k 5
105 i 0 ol 4y anlllas o g0 (gigas sl 55 120 LT olotas 45 el VE-YVF oY Lo Lo o alil o5
o ymsd )3 (5ladiged» S1aB3n (5 S diged by 445 Abbge (B VO S5 5,8 YO Sioles]) (olalel (sloeg S 51 S5 o
Al ools 13 axlllas 550 09,5 90 31 Gy y0 Solay IS 4y 5 ol
oo Sl sl LS ol a5 (G 50 Blge (305) @80 (sily (olidilunn s OUS oo Jad ik cnl o
ol & bgrpe V15w 4y gely 50 Gligel ils Slgil et al Gl &j550 el ond Sl iy e
5 3% oS 99 0005 15,0 by ol e &l talojl 05,5 o el glan 3T ez SVl ) ohigas Cuond
53 3lge (5,5 Coms puwlidiluns pealie 6550l Jold (o) 3590 (Slo e 39 g0 (05 Sorend olns
5ol 5l ol cnl 502 S5 090 e o lisel s (5,55 5 525 5 S)lee 5 QU sk 5o €
sl Ghoe asliosyy 5 (90 el S| (F)ls - Ld a3l G oejl ol (15 50 ) 5 g9ie o puie
e 2lojlil osed 4 lap)] (bl 5 rasie plales Sl sl eslinal b ansbs G I3l 2y, 09 @iw (3,55
S AL 5log)S 59 Sglis et i (3,55 Asliien y sl 5 T i 9e3 sk Sl oses slel (samlire o
A oolatwl ¥ eSSl

L) Lsd‘ﬁbg)‘““’)" 9 g_g’)l'er" —6~>L.w b &w ujﬁ)T ‘-}JQLAH wa 6)50)‘.\.:‘ 09.,..» 9 6;«50)‘&" su)‘f‘
> 9 6 en jloslatnl b Liwly ol o6 S0l 5l — sl asle doce Qj.n)’" ol 009y 5,z Al
5 51 050 g0 Sl S92 a0 (5)L3, Blaal pled sad 4 Cond ol (Bae 355 2l en 4y g e lodre Hlas

yohie 4 (Y5 dcgasme (g 3l e b Alig g dngd Jlge Hlas 050 (5 L8, Claal 5l plaS o gl (g mSol

1. T-test
2. Chi-Squar

Vo)


https://ndea10.khu.ac.ir/erj/article-1-1479-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-09 ]

g gllF 3 S § POLE (3 3O Cio g S 50T (haks p T wwy g thnes Juaillol paie Houeald > 85 1,05

225 g3l o 5o g b Dbl O lee gl o Jlges Ve g Gl mhan 50 Jlges Ve el (Jlges Yo yg03T LSS
el Jos 4 (3031 ptalesl 5 S8 09,5 90

Olpe &5 Gl &S (b ¥ il jo S5 V7 ulidie SO b (pl 13 S aisle Bie (4ol i
G rSob walllas o (idusd (5 gilaie GISS @ddle sl o3 jgel Candg (om0 Ghgy 4l olygel sasls 5,5
SR G 550 5 FnS Olej 09,5 Bro (Kiwdpas ((Solu (bl (Jrax od Jlrdss pules] b
2 oolide ool 095 35250 S0 050 sl e 6 pSojlal (sl (g9 lailil el ate) (ol o 45 Ll 5l ams
A A g b aasie ol 3l Ol 5l 6,50 ,00 b g sede molie garillas Ll

Al 5 Eg50 Ghg% (l )0 05 (lale] )50 (sloeg S e (Slalie ()5 sl ik |2l b,
31 Goigal (J 7S 09,8 S 5o ol Qb €y 5o dlge (20,5 plgie b ead al pwlidbiiun ) OUS o)l Jabd
5 oM o lol talesl 09,8 (S 50 a5l 50 w28 S Djge cwlibiiun) oy Jgene (T slaigy Goyb
S5 Ll da WS ol (asiiie sl aay ol plonl e p (G5e? GUIL S0k a2ty (b Sle 2 ey
ol 5o s eal b (c55sel slabgy e izl sl p3Y ilug 9515l 5 0 (g3lwoslel aslllas lyzl (sl b S
(oW 50 xS 9929) (b « S5y (imST (B g 5l 6l y93 s Bl Sl Salesl 09,5 (NS LLs|
Slod g2 crmlio (phed «igy by ciadion 4155 (ngh bas,old ) eslasul (S (s 9 (rb Slalyh (ige
Tk b eme ()ligal il Jamgs (yo e eisd) O Gidls ol e 4 9 098 b IS 50 slane gad 8929 (NS
e S igel (s 50 hasi o lio 5l oolitul b caalllas 1)zl (sl o (oo 4ol il (bl o p3Y oo
bl il 2 50 jgal b eslel Ja 000 e (sl (ol ple g aSlul b gt el 5 55 g jhe
g laido U and> A o andllas 3550 sloog S 51 o ya 50 labigel (nl 285 &g oud atiys slagw,d 25k

Vay


https://ndea10.khu.ac.ir/erj/article-1-1479-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-09 ]

OVFFVFY) AV Fe ¥ lis) 5 5ml P 0,lad 10 6,58 o,lods Sy (S EBYR

oyt Feiomo ¥ (851 wlasl ol Connnt ) (w030 WS S j90] (glgsizma ) Jou

oo plonil el

oy y o rdlio g Wlegudgo

Q .

oW slad (s jlwoslal
035 olowl #

ooyl g oo slad Bds
blis g yeu ol #

il s aalllas
ooy

B oyl (S G
os g p sarloe i
Bl i s

09,5 ) 9P )Lad howis
3 ol g yglad oamlive s
Slge Jobs 0328 5 (5 nge Akl

5 085 B ol gosnlia #
2l b

Gl JoSCid 5 g0 40 Gy
R Sk
09> uwo/f olKws

O sbasl | spslal o, #
LQUT 6[.@4.’;.....:@ &MLM 9

o5 Ml S amlie
olse

olo 5l b2 ol #
Wi 95k 095 P95 Ammlie %

g ool e 90,5 dwslie
caclas

Sl slacudled a4y o655l #
oy S Lo

g Yo b 9051 6155 5 %

R LE0

0 Sdas g B gladm ;o ¢yl
S8es 5 b8 sloS glgil
b8 slalos

B ameale 5 (8L LSl
b gole A

B lye sat iz

B oo 9

A5l

3 8kee 5 5, £l

Oy )Lad

S rye JolS g S pge

o Sl
6&.:] Lg[mali‘;.wo
09> 90,5 olBiws pudais

Nl
«))S.LA.‘ 909 sazl 815.”

Ol ;o Slge (59,5 g9

eyl g G

Jol amde>

£99 dmd>

g Aol

Pl Al

g (o0 angs (5 S o3Il Il 5 oolaiwl L) awl fae ar WIS g0 4o 51 45 5,90 (903 ( WIS 90,2 10 la bjeel L 5l am

i Ll g 43525 SPSS26 58l p 3 5 ool b g bl 5 g slo Lol B o gy 5| ol (claosls

VoY


https://ndea10.khu.ac.ir/erj/article-1-1479-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-09 ]

g gllF 3 S § POLE (3 3O Cio g S 50T (haks p T wwy g thnes Juaillol paie Houeald > 85 1,05

baisl

09,5 o o181 Slgl,8 suops g olows ailoas adly axllas 5,90 S 5 ialejl 09,5 90 10 yl5gel iils axlllas ()l )0

! od.g.u))f dj‘)‘ A de.> 3o

09,5y (wlwl y aalllan 3,90 31,31 woyd 9 (Jlgl,3:Y Jgur

U JEIRV Slol 3 09,5
5 Yo (GialosD) oo 2 (e 390
a- Yo (J55) (g JBj9e]
Yoo AR Eyome

Egormo 3l o, B Jolro (cm ,85 YO olaws a5 ans so ylid 09,5 LS &y alllas 5,90 slodiges Sliicones Sledb
loogs S 09,5 0 anlllas 390 S8l Egazma | o0 B0 Jolre m 45 YO olawi g ol 09,5 0 aslllas 390 ol 3l
3,90 Gl it &y bgiye hrogi Lol @l ay (S g Galesl 09,5 90 )0 anlllas 3,50 (gl it Chnogi jslited,
O)les 5 R gl Sl SESE a5 09,5 12 50 0ped (GRS b Sl (ke Jolts aslllas
(FJga2) mojlon o

R0 1 i 9 (S J5390] 09,5 95 33 0503 (¥ (r b 9 (x2 FYL lire Byl (Sl Y Jgus

oy (poml | o GVl | e Sl | (i Sike 09,5 99 00
5 A <IA¥ YIYD (550l alisany Luils
5 q N YIVY (5 o — g pom) Ol s 0]
\$ Ye YIVE YV/-$ Js
A Ve VD e (550l alisany Luils
PTG ST
v Ve VXY AISD (5 > s am) ©las ’
ke
Y Ya Y YOIAY Js

o955 eolatul b Slaslive 109 Jloy (ow )y 4 il 03,5 90 o JS 005 9 &yl ¢ 4510 0 p0d dus (dumlie Cug
9 ‘—’)Léf cu,ua‘b R_J‘).AJ é’)?" OO JLQ)J‘\J d.>9; lJ el 00 w‘b).: daxJlao Sy9 09).? 9o )0 ‘—95")"4"""_‘—93;9"515

O solaw! cos LSJ L)?’“)" )‘ 05; 99 x.)jl.@.) )y ‘_g‘).} s(stJ}) Jj o).o.;

Vof


https://ndea10.khu.ac.ir/erj/article-1-1479-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-09 ]

OVFFVFY) AV Fe ¥ lis) 5 5ml P 0,lad 10 6,58 o,lods Sy (S EBYR

B proml— 3 55095 (39031 3l 03liiwl b 6g 5 95 5 anlllan 850 (G pitto (4392 Jlo g (o2 —F Jouo

o g siee hjgel (s B39
4,0 - - a0 _ _ _
Cesbs | P-value o elel sl | camsy | P-value o el osel | osesl gl
ol sl
Jloys “NAA ve -1V Jbos SVAA YY SV Sl
Jbe s VYA e JA-D Jbo s S IYYY e SJAYY &l
Jloys - I¥q- 133 “JAAY Jbos SYVY e -/aqy Js

@ o33l o 5l Jeol> slaosls Juloxi g 325 5 g sl piite 51 s ya sl ol 55kl (903l Sl 5l
WD Ay gl Jlhe (o)

€31 omlitiinns (o 53 Olisel 2l (3,55 et 9 6353k Cusdl p 6505l 4z Jhe e (90l

oy D50 43 Slyad o) el 0ad (il &l g Gl ala 99 )0 (6 S0k gl SYIgw S enl 4 az g L
ol 0ol (2551 Ol 5 1 s SS9 JS

2 Oligel il (g0 e 3550 40 0l 5,55 P-ValUe e a5 pl @ d>g5 b o o yLid O Jga aS 4555 \les
25 by (50 5ok ol Gialil sl he (e (ajsel 45 S bl 4140 5 S s el
Sgdise SHlo o

1 e 33 gl G5 (193 (53850 2 (B390T 5l dmmllio &) boga o (5905 ol yad 4y slure Bl y2xil g (uSilno B S

P-value o9e3l oybel o3l £ Sl Syl Siles s 0550 09,5
JIAY VYD ETESIN
e R ¥
Ve e Sho (sien SB390]

Db el /00 5l 530S eads b5 P-value ;e a5 pl 4 as g5 b s o lis £ Jaoz a5 4555 yled pimen
290 len s )3 lidian oy 65T 0k oy Sial¥l el She py (e Sjgel oS S

) led e 55 (ol ot § (3030 S 750U 1 (90T T dunns Uio 4y gy o (3903 9 sloro Bl yxil 3 (puSiloo F Jgur

P-value o3e3l o] o35l €98 Sl Sl Silee s 50 09,5
50 VI s hsel
e T ¥
VOO


https://ndea10.khu.ac.ir/erj/article-1-1479-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-09 ]

g gllF 3 S § POLE (3 3O Cio g S 50T (haks p T wwy g thnes Juaillol paie Houeald > 85 1,05

5 09,5 35 0 oligel guils Jawgi a5 asb sty S5 51 g cligelitils (3,555 (o)) i sleosls
23,5 090 lsSl G g lel (gail 3l ookl L bnosls ko 5 4o ol (5 p5l ez Shl 903l 6)l3 5 b plojen

] 0l 43‘)‘ Y Jﬁ“\" L) L)] @Lu 9

bboms 5 (0 33 03901 G118 (555 ial38) p Shigel pdl (Gaumlio a bgrpo (yg03l g wuoys o Slgl )3 Y Jgam

_ L.g..x..a_é)l.c &)‘)‘"‘
p-val a0 sl oLl
-value - G
&l Jrien s aBdle (&9 pazaddle
V. A v Slass ]
- & . ‘
/¥ Xy YA aoys i
<efee) Y FANFY
v 5 Wy Slass ' o
e e (390
LY A - oy oy

285w plsiee /00 ke Slons (3155 P-VAIUR (liee )05 oS & 4z s b i 5 Vg @l 4 azgi L
ol ails loline 50 50l 2ils (5,35 el jre g e Bjgel 45
o3 5> Oigal Bl 55 39t 5 6eT0k sl p e p (e el i) oel Cs 4 @l 4 4z L

S5l ).\.,L, wuw)

S5 4 g o)
BT IRUISES NS Y WIP RS EEIOWN SENFCPNVATIRPIN S VS CRRAEEION SO V(-SSP
5 Oligelols Slyed (il s She (e Shjgal ol lis adlllas @bs 8,515 s 9550 cwlid o
7 S 5t s izl s B o LY TE) lst¥sl slaatily ol L gulss ol ool o o 5 8500
Sy sl pegas 0 (YY) G 5 LB slaadly b pizred o)1 pgmpd Gligelils (S0l il
5 Oligeloils (uasss cdpig b bLI) 50 OVF ) llKen 5 cod gal> iyl @l 5 oliselils saseie

Syl Sladran cewl jamaiie 5,50k Jaol 0, 8 51 LGb ST Lol ey

\oF


https://ndea10.khu.ac.ir/erj/article-1-1479-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-09 ]

OVFFVFY) AV Fe ¥ lis) 5 5ml P 0,lad 10 6,58 o,lods Sy (S EBYR

2O Fe p e (Gogads du Ghjgal )5 1S slo ylas il mlaw jo Slped ialEl 5l ol slaosls Llos gl
Ol 650l (Bl sl )3 Jblie (65 p (emlidilun) ()3 (SIS pealis 6250k 2 pgmpe Ay b LS
2 opazia oy 5B p e (VP o) olSan 5 G lyl (Sho gy ulis b andllas 5l Gide (ol b 000 o
S ipg5 b (eizres ol gunad (0225 pole 90 ;0 S0l (SLS galam b 9 S0 5 RIS sk (S
Ao a5 gt )l 3l el mils (3l g pducillan s jhe p e LB jeel Wl Lis a5 (VFAP) () S g giens
Sl GialEl  pomye Gy b eld )0 e p (e (Sose 4 Ghjsel 0I5 SlaS ols (i ol glwesls Jolox
S 5 o0y g 5l Jele i b adllas 5l ity nl gl el 38 8h it 5 (my0 50 Oligal il
S5 S0l g, Sl ol el laolRisls Il bsamisls leo jo fles & lee Cogdl g (Y41 Y)
Ol Wlsise 3o p (e 5ok 65,5 @ 4T Wlos S (s 955 (Bashy @l Ol o U1 el gsn i b
ol ols adsl oo 5l jeae 5 1o ge (6 Sl Gline 4 Cllae Sy o8l ans molial ] 13108 Cllas STyo
28,5 o0 OlS18 s lsoly ol I8l g S0k il o £9090 (1

G995 b b3 ) e (e o5l 4 Goigel o ylS Sl ols i (5,85 sl 5l el slaesls ko s
@l b aslllae 5l o cnl gl s oo oLt jlolins g Olgel Sl (ible glac Lo 5 (3,55 Sl pgs s
G Ol e 2 )5l 85 (B9, Bl oy b OLRAR 9% (nl il garen (T2 10) (S0 5 (s (g5
5B gl tols (35 p j9me e hjgel & a8 Az (0 S ubiie jl eolinal b (oSl ; o 5o olygel il
el ALl (g lo Sre g axg5 B

2 b aS e ool 1S18 sl | (o g cl jeme g0 Sol (el oyal) Ghe p (e 6550k 5l
(sBly o390l Sy S jo 1) ()81 3 e jgaboge (6 S0l slalaie (S 18 jle jgabge (5 S0l (slalame
Jyel 2 30 p (Gon B350l 0ply G253 OAAY) (nlS 5 (nlS 8 b aies oo 58 olai g alfass (e
abidl> gl 2ol sl (18 bjgal baome S (305 el bl gl Jlab 53l 5 Sialen (555458 oyl (55ledsn
BT EBl o l580T 1005 S g sl 45 S o S 0 | 60lS 5 cale alin ozl 31 3T 3 oS o s |, UT 0 lagS5

VoY


https://ndea10.khu.ac.ir/erj/article-1-1479-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-09 ]

g gllF 3 S § POLE (3 3O Cio g S 50T (haks p T wwy g thnes Juaillol paie Houeald > 85 1,05

S sl |y o b 51 alro 7y Sl es 50 5 090 gl Uriie Sl g el pd OIS 50 Sho b Lo g5t
AV YY gelg5¥gl) WS oo 5L PHP Olo

loaiasjlojle (6,5 ,54 (gglSomS > S0 g (Sl oy 0550 50 o (8 e (3503 o2l
Sz 9 b, 5 aS Ailise (200l g )0 lalldled alex luaz Cuxbae )0 basgel (5,155 4 (g
(Y9 (o San g 03l 510l0) g o pio 5o SEMb] cloaSies byl s g 0538 oo il e cloaSis
s Sl (eedlae cp e 3 S el peplas glgil go,bye s Sledbl Gl e o Sledbl glaaSs
S50 S A Nig e 075D Sre )3 (e JSE DMl (laSd sl 5 bedyy b pries agrlge il o a8 Col
e S e slo s )0 ays)98 Codled (ol L oS 53 b )55l (gogeds 1o (55 F 0k DA Gialidl g coolin
2 25 g0 pralie glsil (6l ams Sledlbl Al sl o gd e ol e (aligs (siluslil alidl a0
Bk 3 B (60l cnl g 095 ce W slie ()5 (653b ity pomye GBS, 3l 6ol 0 S I
OYAY B 88 oo &0 slacl 3 SLS Baee 5 (5 ks Sledlb!

2310y g0 el (55e50L wnTd o Jele (n e o5 (S ol 550 @ Grizen e n e 555l
b g Sl (550l a1 ol 1l 5 15 0,138 o 8l (1818 (23 S5 amogs ko (SHina (6500
sible 5 GFLd Glacalld Wlg o s 2Tok )l b3 1513 L8, ess o elotz] Jelse o anme Julse
S50k Lol cainy @] jae (3Ll SUBGIL e (e 65250k gy Sl (Soe (I g 80 dngi ) )] 5T)8
Sl 1y sras phe 90lsd bi500 Dlasl pole ity o drwgs (WS o 1) 650k anl S jsbar e S
S o 9B e Slainoz sl 03 |y 6350k 503,58 Sblse g a8 oo @) asllplole (65uFol 5 Cule
Olelae b pligel s al;d l SaSTh sl oo anmgd 330 (e 65050k S TS g 55 (S LS sl Sles
Ganugi 4 g &S o0 )5 il jain Dy 4 Lhsel Clasl pole aies axug 1) 093 5,55 5 (g Sk wiily e

YOA


https://ndea10.khu.ac.ir/erj/article-1-1479-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-09 ]

OVFFVFY) AV Fe ¥ lis) 5 5ml P 0,lad 10 6,58 o,lods Sy (S EBYR

5 oS 2o bl (luleal 5o mame Glats, (S n wld lis (JLBs 4 jemeiie SSLSS
5 Sodludl 3825 adloe (Hly (S5 Gl @ Hoem; 9 S9y0 RSl e (02 b (Sl Sl 3l g
30 0 S 93,0 5l 5 08 alucs 355 5ae 5 aigfar 8,50k (g a5 (b 4y il e oz o o SN slo e
29 g obml &jgp0 285 Cuns 0 AT b g g ledsn L) 093 she (mailed (5w g cuils aig oslinul
G5 4 993 (a6 S0l e ;0 3850 5 ($9)0 505 L aS AT (o0 SIS 8 4 jeme i (om0 slaaeli

OF- e Lo 5 a5 Slde) wijlo o i s>
48" Canl o3ls (Lad (Vo V) iz iz Slidiod s by opl 5o hjgel ible ganz 9 5,55 L bl e
g grhans (B9 45 Sxe (s 098 leerd Gl e e (I Gl (Sen Sralanags (Shjgel sladame
Al o i3l o S o il el Cibslae 51 AL sla b, 5 abolge 00iiS pelas g Jale a5 s 3l doeds o
4 plaS 5o 55w g pall el Gl e ol uSe b g 05 0 il Kol 13, 4 ymie il pas
aloz 51 S35V oV i) wimd e 18 glatdl e 1) (6250 (Soke 4 g s J> (sl olsen o5
5o SleMbl (Bilsp anl g oails JLSbe Sgner il g (leams Sé i e o Sl cote (S5 Jlge
S50k o SE alaz il (5500 Scudled Soyo0 5 ROz Czrge (5,5 4TSS g e iy 05 00 90l Sl
2355 3 b ae b5l (85500 Slaby, s s 53 00D S50 l50 & a2 g5 b (V01D (i) 055 s
Siae &85 4y 1518 50 Satte 555 5 0SSl ol g (6 S0k 50 b 1 (602 Sla gl ()8 Slebn (Dlg>

OYAY g3ly5 5 ool ) 5,65 1,3

(ymole (6 S0 JolSS ‘SWL;.:;..;lg) 4 Q\QJGA alos J\ 3las A{l‘s‘s 2B slaoe> &S0k - 20l W Gle
Jlo 08 50 i ige Ghigel sl Jooi 50 (o9 4 plaS po a8 0,8 o Ll s psle 5 Dlacl psle (slailu iz (5,5l
(\Vﬂ\ ‘(5)‘? 9 t5'°L' LSJ‘)J) Mloo% u*’)jﬁi » uLa.C‘ [a5k_ Q_ngd.éLv ).uL )‘ g.i:)).' u‘wda LS'LQdJL-MJ awald alisds

Laadly (ol Yt oy 5 sl pibine clan i 5o boaidly (pl jlosliiul Cosal g Clacl pole slaatdly ;o 2d 0y

1. Jensen

AR


https://ndea10.khu.ac.ir/erj/article-1-1479-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-09 ]

g gllF 3 S § POLE (3 3O Cio g S 50T (haks p T wwy g thnes Juaillol paie Houeald > 85 1,05

Oezmed (VYA () g oolj yulol) cunl jae sl slaanlyd st (6,50l Jaol gluul g blaoul jo
ol5s0 5l alibl> g (5,:50L L Lo jo ki 51 @l (580l 5o J5o orae slajlae 5 (siie (551 pad ysliiens

QYN 5% 5 b 215) conl (el aands g 2bis cwlitly) o fon 5 pole colacl pole
G0 3 ey e (Bigel a0 Sllls Aty (95 0 & Oliee 1B (nl Cudgaze n et ]
55 ol lausgamms Aoz 3 ol & dnlllae 350 o Lol anelr (53,5 Sgaime rizman Sged o,Lal liiiany;
She) ;S b Rgh 39meS & axgi b Sjluioe gymg; Cadgaze b G5 samle ) aslllae ol @l peess
izt 5 550 g Ol Jold Jggiie (s kel (amal oo ;0 0,505, nl 45 95 0 Sloiiby jgmmerie 6,50
Ol Ghgy 9y9a 50 39 ce leidin eizmen 0, I8 alllas g (hagh 0590 5 K0 wgyd 5 (heass ablis plu y
Ol B eogl pal 3 ojlaw j0 oyl 5l eslainl SUSGI g g ools s 4 35 g p3Y Lgl:euis)'jj CGro p (S

Ailes Juged g0l 23l sl 1) (6250l g 0003 aoliiul gy (ol 5l cmyd Dlegdge (B a5 5o JBlas ailgis

References

Abdoli, M., Abedini, Y., & Mogtadaei, L. (2023). Compilation of brain-compatible classroom
management training package and its effect on the amount of academic procrastination and
educational excitement in the mathematics lesson of first grade students in the first year of
Nomadic Secondary School in Lorestan. Educational Innovations, 22(87): 103-124 [In Persian]

Alikhani Goleh, M., Baratali, M., Rahmani, J., & Dehbashi, M. (2021). Design and validation of
brain-centered aesthetic curricula. Research in Educational Systems, 15(54): 114-125. [In Persian]

Arun, A., & Singaravelu, G. (2018). Brain-Based Learning: A Tool for Meaningful learning in the
classroom. International Journal of Research, 7(9):766-771.

Baloui, M., Ahangary, K., Karami, S., & Ahupai, A. (2022). Investigating the effect of using a
suitable learning environment in improving students' academic performance. The second
international conference of educational sciences, psychology, counseling, education.
https://civilica.com/doc/1624733 [In Persian]

Caine, R.N., & Caine, G. (2006). Teaching and the Human Brain. New York: Alexandria.


https://civilica.com/doc/1624733
https://ndea10.khu.ac.ir/erj/article-1-1479-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-09 ]

OVFFVFY) AV Fe ¥ lis) 5 5ml P 0,lad 10 6,58 o,lods Sy (S EBYR

Dadashzadeh, S., Fathi Azar, E., Maleki Avarsin, S., & Khadivi, A. (2021), Determining and
Explaining the Principles of Learning Based on Cognitive Processes in the Brain. Journal of
Instruction and Evaluation, 13(52):37-58. [In Persian]

Duman, B. (2010). The effects of Brain-Based Learning on the Academic Achievement of
Students with Different Learning Styles. Educational Sciences: Theory & Practice, 10 (4):
2077-2103.

Funa, A. A, Ricafort, J. D., Jetomo, F. G. J., & Lasala, N. L. (2024). Effectiveness of Brain Based
learning toward improving students’ conceptual understanding: a meta-analysis. International
Journal of Instruction, 17(1): 361-380.

Ghasemi, N., & Yousefi, N. (2019). Examining the effects of brain-based learning in elementary
school students' mathematics lessons, the third international conference on psychology,
counseling, education and training. Mashhad, https://civilica.com/doc/1197263. [In Persian]

Ghorbanpour, R., pakdaman, M., & kareshki, H. (2023). The effectiveness of the educational
package of strategies to strengthen psychological processes based on improving the speed of
processing and mathematical progress of students with learning disabilities in mathematics.
Journal of Cognitive Psychology. 11 (2):76-90. [In Persian]

Haerizadeh, K. B., & Mohammad Hossein, L. (2003). Creative thinking and creative problem
solving. Second edition, Tehran: Nei Publishing [In Persian]

Hamedi Nasab, S., Taherpur Kalantari, M., & Qoroneh, D. (2021). The effect of brain-based
education on the learning of multiplication and division of fourth grade elementary students in
Birjand city. Education Research. 7(28):101-116. [In Persian]

Hasani, M., Dastjardi, R., & Pakdaman, M. (2015). The effect of brain-based learning (B.B.L) on
the attitude and academic progress of mathematics course. Research in curriculum planning.
20: 61-73 [In Persian]

Jensen, E. (2011). Brain-centered learning (the new paradigm of education). Translators:
Somayeh Seifi and Narjes Nosrati. First Edition. Tehran: Roshde Farhang.

Maleki Avarsin, S., Dadashzadeh, S., Fathi Azar, | & Khadivi, A. (2021). The effect of the context-
based strategy based on the principles of brain-based learning on the learning levels of the
experimental science course of the third-grade elementary school students. Scientific-Research
Education Strategies in Medical Sciences. 14 (4): 228-220 [In Persian]

\ld!


https://civilica.com/doc/1197263
https://ndea10.khu.ac.ir/erj/article-1-1479-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-09 ]

g gllF 3 S § POLE (3 3O Cio g S 50T (haks p T wwy g thnes Juaillol paie Houeald > 85 1,05

Olaoluwa, S. A. (2024). Application of Brain-Based Learning Strategy for Students’ Optimal
Learning Outcomes in Mathematics. Creative Education, 15: 2037-2052.

Qudousifar, S., Itesam, I., Habib, F., & Panahi Barjay, H. (2012). Traditional architecture
education in Iran and its evaluation from the perspective of brain-based learning. Iranian
architectural studies. 1(1): 39-58. [In Persian]

Salehi, M., & Mousavi Assal, S.A. (2021). Comparing the effectiveness of brain-based learning
and creative thinking in improving students’ social skills. Social Psychology Research, 43:35-
52 [In Persian]

Seifi, S., Ebrahimi Qavam, S., Ashayeri, H., Farrokhi, N. A., & Dortaj, F. (2016). The effect of
brain-adaptive learning on students' cognitive flexibility and selective attention. Cognitive
science updates. 19(3):51-61. [In Persian]

Shir Alizadeh, B. (2018). A review of the application of brain-based education in the biology class.
Research in Biology Education, 1(2):57-68. [In Persian]

Soleimani Davodli, Gh. A., Khormaie, F., Jokar, B., & Hossein Chari, M. (2018). Investigating
the effectiveness of the reading teaching method based on the brain-based learning theory.
Teaching Research. 7(4):132-149. [In Persian]

Stevens-Smith, D. A. (2020). Brain-based teaching: Differentiation in teaching, learning, and
motor skills. Journal of Physical Education, Recreation & Dance, 91(7): 34-42.

Talkhabi, M. (2008). Brain-based curriculum. Educational Innovations, 7(26): 127-150.
[In Persian]

Torabi Nami, M., & Kharrazi, S.K. (2012). Neuroscience, Cognitive Studies, and Modern Medical
Education Methods. Interdisciplinary Journal of Virtual Learning in Medical Sciences, 3(2):24-34.

Vahedi, H., Rezaei, R., & Igbali, A. (2021). Investigating the effectiveness of brain-friendly
education on the understanding of math problems of sixth grade students. Research in
mathematics education. 2(3):91-97. [In Persian]

Valipour, V., & Araghi, S. M. (2014). Brain-based learning strategies and its effects on student
outcome in university aged Iranian EFL students. Indian Journal of Fundamental and Applied
Life Sciences, 4 (2): 230-233.

\FY


https://www.magiran.com/magazine/6534
https://ndea10.khu.ac.ir/erj/article-1-1479-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-09 ]

OVFFVFY) AV Fe ¥ lis) 5 5ml P 0,lad 10 6,58 o,lods Sy (S EBYR

Investigating the effectiveness of the ""brain-based" teaching in
biological sciences on enhancing students' learning and Improve
attitude

Zahra Zare"*, Hossein Ghasempour Moghaddam?, Aboalfazl Khamseh?

Abstract

The purpose of this study was to investigate the effect of the "Brain-Based" teaching method
on enhancing students' learning and attitudes in biological sciences. The method of this
research is quasi-experimental with two groups of control and experimental. The statistical
population includes 10th-grade male students in Euclid city of Fars province in the 2023-2024
academic year. A total of 50 individuals from the statistical population were selected by the
purposive sampling method and randomly assigned to two groups. The instruments for
measuring the variables were the researcher-made cognitive-skill test and the researcher-made
attitude questionnaire. The validity of the researcher-made instrument was determined using
the opinions of expert teachers and their reliability was determined by retesting. Statistical
tests (t-test, Kolmogorov-Smirnov, and Chi-square index) were used by SPSS26 to evaluate
and analyze the hypotheses. The results showed that teaching in a "brain - based” method
compared to the usual method has caused an increase in students' grades in the level of
knowledge and skills and improved their attitude in the subject of "blood circulation™ in the
biology course. The results of this research demonstrate the role and importance of brain-

compatible teaching methods in learning.

Keywords: Brain-Based teaching, learning, Improve attitude, Biology.
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