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Comparative study of experimental science course in Iran and selected countries
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Abstract: The phenomenon of information explosion, rapid transformation in technology, professions and
jobs have made societies face a changing and unstable world; A world where the need to be in harmony
with it is the intellectual concern and worry of today's man. In the path of this adaptation, experimental
sciences can play an effective role: experimental sciences open a way for us; While understanding these
changes, we have their benefits and face their threats. The title of this research is comparative study of
experimental science course in Iran and selected countries (England and Japan). The research method is
descriptive, analytical and qualitative, and it is a library. The result of this research is as follows: each
country pursues specific goals in science education. But the type of addressing the goals is different. In the
studied countries, selection goals have been compiled in the four fields of science and in the three areas of
knowledge, skill and attitude. In terms of academic goals, there is not much difference between Iran and
the studied countries. However, there is a significant difference between our country and other countries
in terms of the amount and type of addressing skill and attitude goals. In Iranian schools, due to not dealing
with practical activities, testing and teaching process approaches, students are weak in terms of skill and
attitude goals, and the poor score in TEAMS tests is indicative of this.

Keywords: comparative study, elementary science, teaching method, evaluation, curriculum, learning

L VEYONY 0T 2y b5 VET/ /YT dlie Sl s b

majidmirzakhani777@gmail.com ety el T oSl ¢ a5 sel (93855 Al i )8 (g pomtils



“‘w‘;u)ﬁs}Cﬂﬁ‘JJ&ﬁr}.\&uﬂ):dzrww)ﬁ Y

PURYYS

ool 3l essd ol G ol Ol el L2515 (gl i el 5l LSS Olgie 4 e u;jyick,“&;jt TSP
analor 3131l amal 53 Jlsbiae S Lk 5 JolS b a3 g 0 pdll glasldazad S s (5 S5k 4 el el o
L e Gl 4 ol sl L5k s3 500 1 s el s LSl B s Sl el a3 seT5l L
sl s el Sl B 5 (b S (o S elernl 5 (935 A3 4 oS b e s sl
S5m0 b o e e (gl e N (Bl g ol s IS Sl sl s gl Ll 3 L o1
S5 5 k6 Sl sy 5 i s SV 5 osls Sl CakS s Jols (Y5 sl
OVFrrols ogaans 5 ali)oml

e O s, iy 5 an a5 ;S sl amalr Lol le b 5l S B 5 Liosal
2 olST ools (5550 A anile G (alail 5 elarl ((Sin 3 ol s 2 ke S il ST apd
Sl b 31 S ol 5 pske 5l i o g it 0T 035 S e 5 s ke SE5sel el
5 ol b bl ((Kaa b an w55 OF it 36 S ol s s isel ol
pske Sl slas, sl s e Sl el asiie gt 4 anels S Gsme 5 sole sla o 1530
se3S S ke il U e o3 sla AT 5 Sloghas lols 45 cal (313 S 5 e o
(1888, 158) L, i ¢ SLaLST

33 oS ol gasi)) 5 b e 5 Slan Sl eslind LT AT Uil 5 513l 53 i bl slaslpl 51 S
e 3 33 clie gla SUS w1 al S5 s ObT Bl claSal, Wly o wss gla OlS ol
L Olsel Sl S5 ole w358 o 0l w0 T oo (B0 Cenl 5 addllas 4 LT Sladl Sl ol
3,008 o U LT SU3 s s Ay (SaS L3 Ol onle ipd o OB candlas 4 e 5 ool
4 s gy Olades slaialy o5 el b 1 (S Olse 0 s o LS s 3500 1 LT 06315 5
53 ool (s o)« Sdd) (K 5 (o Dlos gt o g (§ 50 30) oy e 455 JiB sk w0
Js3 3550 s e ael p Slual glialy o Ll oo (gla o5 sls OIS (wdd> js a3 OIS
daly 55 Olysel L3Sl Sos g e (a5l gl s Gl OIS ccdi> 5 Kpd il S0 5 Srisel Sl
S SS Ol wpsle s sl el dialy ol 3dils e SR Sle s s 05l LT s Wl 5 psle b
2 Olesbge anllle gl ane) sbml 5 555 ele Slsw a4 psle ) Ussel SHIs (oo mrd Sl LS
¥ vl ogmans 5 olE)AS o ole ot 350 )5 aamed 5 ode

axlse HLE 5 pine olis L1y melpr (Jolin 5 O = (5955 53 e Jsos Dbl il (g sty

,;.w\d,-,ﬁ\ou\@lﬁjdﬁ‘«;x;gipauf@u,&@ﬁoujﬂ,z«s&ig;;ewt_w

JFe meU A :‘JL»J T_}J JL..M Jj’u-[ajl.a Jf’_}l}‘/’_)—’ U;Aj) %f‘:#



v ASE wdge = e s

SliS o b pl 53 b Al e el ol Wl s B LS (o 0 psle OL ) e
S odls i s 1y nl il adl s iles dlie LT slakidgs b s lss s LT canle 51 i ol S s
A bl b G Soles ¢ SRl Al e bl S e ) OIS s IS e e ke
Sla plad b s S BU Bl nl J S 5 4 de s Gob 5 il LT S 4 a8 sl
DAl Ak s el

Sl e by Sl gl JUIS oS S adbln s a1 psle 3 5 el sl by
S Vo b by e b Y G osld s pske SLilie 3l 6,8 e bs e S Ak Ol
EQELCPRRBPONTH I

U FR U NN U P T B P S 335l e Sla o3 JQQ\}H{U\WN&J%}T
e oo pole asal pmralgl (550 5 Sledbl (S (et pske S35l L(0TVA (esme 40)
oo Ll ke 35 sal b p e Bl (058 L s i 51 (VA88I5le) A5l e 5 whe 0355l o ol
o g (LiSls sla ;ijQ;ﬁww‘pi;u;;yTﬁsow.wwju;‘&;,;\m,puwu\ﬁ;e;ﬁi
(2P0 ,055) 350 (o Jold 58 1 ndls ol

G g 5 e gl iy g Oldal,—slis Jold Blas a5 ol ke glag s s (g b
#opske il s b 10 LSl e s aslp Olaasie G315 3,50 ole ol AL e ol
e (B A3l e pske isal GLS5l Gla esd 5 e Gla R e da s ol Blas
5 oske 5 OYAL ((So) c s 6,500 s G s Aol b s &S ool > S Wby e
Qg);.wwézzmuaw;,;&wxssg;mwipéjs;gJj,\}tibccpu:jyidu\_au
Shas 3l b pshe a3sal sla Chda el s 3 51 sla 505 b ol da Ll 1w OF dlis
338 oo A ey 088 Bsn 5 Esal ey ol

Lol e 5 el r\:Le LS;S-’LL*.’(U-L‘ 0> S5k s Q‘)}"I Jml;«SJ\;:_.mQT&): o, 25 slas
S o pde Olsm L ol ol W5 uls il odile S 3 g5 Gl ag Oy 3 S 315 0L 5a 09051 el
JSize s sl Sl ot ¢ g3 el p &S | il b el lds ol s ool 5 b s Sole e
5 LS 5 8 el 5 s adlie 5 3 i L s 5 ol SasG L elas b s 5 086,8 sla adlje )
sl Jte Olge 4 (WA Jlidst) il 5 4l 3 50 5 Mol ool 0155 od b adlfe Loy ba Soalaal
il ¢ a3 5 odiins ook Sl aS WUl e Ghge Oge3l cal 03 alaypiS & ol pl S e gl
a5 b 5 sla ra) ) al sl wies 3 5 oslae s sla sl OF w8 a5 5 gl

ol Ol 31l o3 Slay 55t 5 i 3 O_;)-j,ﬁ@t”@uw oo &0 s Colem 5 oS,

o pale sl oo asy 4 1P FOlasi A 3 ylos o 50 S



“‘w‘;u)ﬁs}Cﬂﬁ‘JJ&ﬁr}.\&uﬂ):dzrww)ﬁ ¥

oo sz sl Caxd s (5 s s S5 13505 0L S STl 55 K 4 OIS o GBge glas S
s 5 o ketS gal a1y Ol sl gl esss psle s a3 5 g pe ins BLE L5 e Lay52S I L 0L
AL asl p opl sl mhaw 4y O 5L

Il s ol S s BelS 5b a0 (5 ,S5k o oasly sladul b 5,50 53 Ol 350 ol ams A
Oa Wl 3 oS el Il gla OB dilen Ol gl il a3 oS azls slizel (gl 553 Olkir & (sla
OF 355 5 o5k 053350, Lo ,iuS 5 SOl il Ozman S5 b olils Lol ool Sloglas 5 21 L
sk sl 5 s Sltan 5 s pke w88 Sope ol le Dbty (Ll S5 skl peles o
5 ol amsle G s S5 @l Olisel il eles AU 0l Sops b w5 L aS ol enls LS
(Y PS5 25 oalel s (sl ade Bl s b SIS b1 oS (63500 a2y

53 eds L e pes Slpbda o ege S (Soeanh iy 5 LS 5y sl el G pliws 03]
el 5 OV gt 335 53 5 amaler mha 53 55 5 GE5sel el Ul a5 L (655388 8 5 Sl Oler
(1884 15l) LS e (618 ale w5 S5 sl il ol G g OIS

el s b iy Js el coal s Sitan o sl sla s 5 Bl ualyr &S 53 [

ol IS K s s e i Lidas o Ot oy psle (25sel el 3 eslinul 350 s S
Al e Iy bl

SOk Foan 3 sl ikt sl anais 3 ge OIS ta o bl plwa s ool o
S el Sl Azjjg;fm\)jb«:&jOil4;..,\ib.L;J‘JJ\Jd«jbd\ﬁ;'cl:éu@ﬁ)lﬁjl)x,b)da
(Pl el (s b la sl ol bt Sogline G158, 5S LB L w5 4 5 4 S
5 oS OMSie 5 Bl ls b pllss pl e,5T o g s Soslize S5 sal gla oLl 4S5 (53l
a5 L3S b sl Dol 5 anw s Sla ot 5 s 4 anlllee ulul ol s s Lies S i
AR 3361 55531 Aal s (55513 5 psle o5 pal a5 5 5m 5o Slo (ol s33 by g o Lo 5 s il
SPFSS 5 R a5 e ol 5 AP A S e S 03 S Okl 5 Sl b Sl (6 e 5
35 ALl 5 S sbis 5 OYAS el ol asl (5 &l3s, S5 @ole sbe b 3100 5l Lol
53 s e DLl 5 Sl sl sl b O e il la (sosl B 5 S g lanls 4 s el
bl ax el 4 b Gasn s e 4 oary b Il ald S8 g et S o3l
COVAY S ) Ao Ll sl 6 amalr Ol gl

ok palie CAIS )3 (g 355 s sla Sl Lo 1S5l oS il (655 g OTdlad (5 S5 51 sl e

Sl s b s b 5 DUl oS al 3 ol 5l 5 axdls oS jLie ake sla 55 5 (5 s e s e A5

’f'fd[&fﬁ"‘/‘fjw‘fjidu Jj"’—[‘jL‘J:’_/‘j‘/’_)"u:‘“J)";’f‘:‘



o ASE wdge = e s

Sl sl il sla oo b eiS al b s (585l GladuT By e e Ul hae 5 b (S50
OYWdna) il o Ol el 2305 (6,850 sls ol

e (b (S ak oS el s 2sel pla 3 s s aslp plsl 3l S s S aelp AnT
s Aolie 0l plnil 5 La Cha G s Ole,l 4y Oy sl (sl s 5555 o Lo o 0T e ol o
S 50 5 ool (Sl dsime cBtn polis Jol 3l oS il ade 255 Sy s a0l i3l
23 3 2m s e S sl Sl s asl y Olaasite 33155 3590 Lol ul g ol LLds )
5 Wbk 1 e sl S 0T Baa 1 5 ool 45 ol ) (2 pske s ol alaegie 5 ol sl o)
3 gl 4y Ohetils 51 (S Sl 3,50 ol phe sla i 5 51 (S s ke ol aall plsle (S5
33deel b 1 e (s el andls (g3 0l DL (555 5 (S b S5 m (S 1 e o) ST oSS0
oo bt clalal 5 Slalas! 51l o il 5 sl (g5l s b« e OF 3 45 Lls o jalews
QM..;.-}A.JU@«yb—45@\u.gﬁ;?rjbgéﬁjjflgi;lsjrkj\&q.(\rqv (o135 6 s AL 3l
5 pke ol gla ale 5 5155 e ke el OT 15 5 s ol 5 (oole Oler Sl g 3 ol (5
L e 6 e 93 bl S ke (Blans il (el 5 (i) (G ad el
5 il itz OF 5L o Sy 5l canlad 5 O3 & AT e s @ GhlsT 5 0sa5T Gk Sl sdalin
ol b 50l Oldal b idate 5 el g 40 | poke il oo Oladas 31 Sl sl ple 25 5al s
&bpbuzjyiﬁséwjlétﬁ&w‘«;;ﬁas;)mﬁ}@g;omjc‘\,/awwﬁ.m;u;j,ﬁi
‘&;yiotﬁ)uuﬁjJﬂ\,pm«gu_mc,sJL:J,,wi;u;)-yh;%swéwL;i,;@;w.sju)gp
Dy by aen e 5 533 S (CSld 3 iS5 g r AST el Sl culs, skt o
315 ST canpie sla aaliyy anl s 5o iisal (65l8 5 S0 a5 am s ramed 5 et 55b & ale
(V44Y ()

Ol hls adl 5 pale ¢ sn (M alylS SLdl (s, M55 s 8 4ibs Lios e 5 Liisel el s 5
Sosl b b Sws b S e 03 Sler Sl 5 bL wasss S plerl - (O Lol 5 Gaes sl
Diosel et o pele cazils W,p44.w@@mdux@;ﬁugtﬁ«{tJL@;Tu;}yTpu;,gu;)\,gbw‘
SMawl b as Se8 ol 5l slasl s eleal 5655 I 5 anw g Lol jan S5 Gl O 63 2os 0 s
sdgs @ s DM ,ed S5 olid 5 s sl Sisaal 5 Sler L ,ed (Sl UL Sler s oiSas O s
VJ*‘Ji’jj”T Gl Cled 5 85l sla lge 3l (ST a8 perme s ha) el el S 5 kel pls
u,;,-ﬂdm4,.;féﬁigp_@,uﬁduoiu@ugﬁjwpol,yi&;ummwéuu;jyidaudlﬂ

(1Y4) sa.)\)' ;,&-L.,a) ‘L‘"L.’. Cewd

o pale sl oo asy 4 1P FOlasi A 3 ylos o 50 S



H<g.¢5.=:ﬁ‘5u)_,n:5}o‘ﬁ‘J.§&ﬁd.r}lﬁw).ﬁdz-:’k:w)ﬁ I

Lyl b Lps akilesla 5 pnd o oS s e b sl 5 Jpel Gl Lol o555 5 leds) o
5l 5 AS e wal B 1 el s Ml 53 e 3 Sk slida w4 Sl (s Odes b yd s
0> 6l sl Ol e 5 Ollb ol (G505 5 S e b cnl s pdes b oK Sl 1 s
52 L) Jelse o ke b ma 5 ils edias JWE 5 e LS Oladas (Dlalllae jlnil sz )3 45 Ldiine
Sledlas sdas gz 5 e 2 Lb L LTl a0 35 Ol ale ) fd e (58 IS 5 il Jlas!
SleMbl Jlist B o 4 il 550l sls Slad (5 g 5 olaialy e oadilo sl b LT 2 5 sl 5 gl

OYAYC Jlad) ade 2ls 5
f},.ﬂ(_;ojlj-,a)'l.'ofﬁjfl‘uﬁ s Sl @)U Jsb s daﬂ.s)ﬂwsgﬂng&ﬁd p.l.;ej.{jcu.}rk«
5 ol 3l gl (g amal oS iy s e sla 380 5 s lge 5 s EIs 516 ae saome ) (015 3Dk
5 enllobsle (0l 1S5l g w1y 22 Ols el S 5ls e p o8 LG S 5 aslr des axv s s 3
Sl 03Y 55 ol 5k Lge mex 5 (933 JUS 5 axe Sl o el esls Jaysn o5 sSGe ade sl 5 gll
L5 5 OUT Sk sl 5 Wiy 53 i 5 Mgt 5sel LSl 3 Jgs 5 eis b piy 5 L s
O Ky sel S g,y ol oY O 51 jrege S (s 8 Jgmte 5 b ois 3 50] (glymmn 5 Slaal b o oY
Loaaly copmban 35l 31 S ois ol (Sls o gd 5 3 gel (U oo 1 el oS 55 gol e bl 5o
G bl 6,8 s oLl s el Gl ke ol g le Ssles s s 5l @ O pde Olulid IS0 pdas
IS 3 o3 gad Lrly (b (5 ,Sak — ansl sla s o 3 S ple 2S5 e Sl 5 L s s ple
L1 melsr essld 53 pim s 5 Sl Jlniil iy« Ll 5L cns o 35sal 355 ublove @ o)
DLl BI85 5 (6,88 a8es 0T L 0 Saalen 5 a5 b Sy & s sl alpn LG 5 ize Lo
S 2led s olee (B L s Ll Wl (555 S LIS e o2 p sl Bl pl e 53 el (5554
Bl ol S 5 o cals (25 Gab 51 il OF S8 w0 68 358 o o S o ol 3 01815 61
3l sl Gasns bl dilen (25 psle s el eis el g e (TN (i) @ S U
e O el (5318 2,2y by el LS 55 Lo o5, (S5 L a5 sl (65,0 5 ol 60l LSl
¢jl§:§ﬁ6\ﬁoijl&ﬁl§16>)‘l>ﬁJ«dﬁfﬂia\)uiij@J;.iﬁvjl;uijyIQ)l?pcﬁsq.wlem
DTl ails 1 555 oS A3k 530 Al (633 8 5 ol ot Il 53 g S 0 (S5 i s &S 7
S &5 el 31 5 055 a5 a5 Dbl S (5, S5L 3l Comal el 5 il Siales S s
Gl Ol T3 5 Jld 6 gd 48 5o o p ke s (TN (31 50) (215wt G e 44 DWW

J,SL? VS ui’)')"’T LS o:LaTJ:.:szJb): o)l se Olgr 3 3h e ;Lj sl Qljjﬂ ols Ll o 55 esls

’f'fd[&fﬁ"‘/‘fjw‘fjidu Jj"’—[‘jL‘J:’_/‘j‘/’_)"u:‘“J)";’f‘:‘



v ASE wdge = e s

S L el lame G sl 5 (683l g5 o SOl B (S5l (6,5 (8 sla o5 S S
Y48 plase 5 aloge) 3015 (5850 L3 ang 4t J o Culg 3 5 s WIS L3 (0 5 1

AL el ol ole by 5 005 plss SGos Vo sl 5 i STl bl 5 b ol e oS
G 5 ool Ol oo iy 5l B0 pld )l e las S, dsls (55 il el oS ol 5iS s
OYAY bl el (5,85l = gassliul b 5 5 el (HIs codae Ogal i 25 ol Oy sla

S e ol Gl Shans pen Sl DS (Gl pn s la asl s 03 S S puiS ol gl s
o LBl oSl el ks B ien sl bl Gle e sdil i b oo oS eals g a
e LIl 3 g5 (ol 0sed cnl Slasysl s 5l S oS el o T oy b)) Olye
OYAP (e 5 ) S

S Ol adudy ol 3L 5 Sl ALK S G el il a3 gl 00 Sler sy
Sl o5l 5 pske Sheslinal 5 Bipel a3 smge gla (Ul Jlie 53 Jp 5 i sk 4 o b
ST ks Sladllas el (GBda ol LS (Sl i 0, o350l kS 3geg 5 s 2ol g 5 L
53 ol el (55 el 31 S0k 3 (Pl ) ity Sl (B3 sel sla plad s ladllas ST e
u,:ﬁ.xb,;&;jfidufué;&z;)C.,ej)-lftfi%ms«{;ﬂ;ﬂm6hawu:i\,-suﬁ>~\wx>z
L e sls i a0 il S (bl gledbl sla (o5l 0s5l55, A, L <,Tj; @lasl  slarl gla
OYAY (ST Sls Gus) Conl slidisn Cs

@L:;'«So:ﬁjfiﬁ S eiS s o r}k« uijj‘T‘\;:r‘)'ﬁ PR 4 Ogde g 5,k Ji)'j,aidl.a 4ol
Lo, 35S gl a5l 5 Sl iz 3l eslinad (VWA ¢ rd 1YAD (OLLL) ol Lol ) 1 BU s (sls O ga3]
wlos ol 0315 Ly Do 53 S 35 pad s L LS & 550l 5 s ilisie (gla e 53 (35
038 G b p 53 0SS g 5 Oledae 5 Ole (Ol asl a0 SKaS ol la 55 5 5 olas )8 5 Ll )
DS s sl md b sl olae 5 ploe (iS5 355l ol s 3 gl L 5 le
il 5 e Sl el Sl S5 s ke 03 53 Ol 3 Aisal ke 5 s sl g S eslinl
($B,2) Ly o oled & ke Sladllae g egs S s s sl 03 s s s osls el oles s
(Y45 s S 5 e ITAY

e Sl 558 5 Ol nl 03 S psle e R e s o ST SRy nl Lol s se e

o pale sl oo asy 4 1P FOlasi A 3 ylos o 50 S



H<g.¢5.=:ﬁ‘5u)_,n:5}o‘ﬁ‘J.§&ﬁd.r}lﬁw).ﬁdz-:’k:w)ﬁ A

TRIR S Az
el 53 (e pobe A5w) oS Sl paie (Al ) Olse b (25 55 0P ely Ola e o (Bs5 0 -
S Al s bl 0l el 5 sl e pedSl OWITe 3 L Ol ol oo eske Sl gy gy
S s b 63,55 (San 0l nl Grmmen 5 G el 5 el OLdS QLT cnl3 (sla) 528 s S
At ol o a 558 eolss andlae 3500 (glay 208 eled s il lgilse a4 Al 4S G HIs e
2l Sl e S 035 Il Ol 5538 53l 53 s o35 5 658 nls 5 Sl e Sl ey piS sy s

el Lyl
S e sl ol e iy Al e Ol b agn 5 (OTA4) asleS edde Saaln -
o S 5 b a1 OdSOl 558 53 o8 il s gl ol 4 QLSS 5 0l 53 bl (5 6y
2 oAbl 5 as sla Sl Lslan Jlad Spso 4 Solke 5 SLEST sla Jbs) 05 4 s
S ot 3 Bl lin Sl 5 Sl 1 (1,55 0 woman 350 o o3lial 2 ke s 5

Q%‘)}LS)J’A}LGUJJ}A/’MJVU&[&UJJJ)J CA.:.E.BJA w]} QL{J )‘ Q&UJ‘)QL&W‘ 6))“)‘

do}@m\fj&uﬁ)f/,w)x).)wdu J:l}))‘ OLM u»f)‘.)w)‘ LS)L:.MJ.)J d‘ﬁl)y;S)) Lol CM‘
s 555 ot olde ST s AR LST 5 el ol Sl 5 SUSG 35S 5 50

sl s (Sl gy 3 gml CaskS 3 gep g hes 5 (63l y gaslgiin SLIL OLL 53 ia s ol

Wl ol o Ol 53 psle

oo e el e (el ) 0Ol ge b (han3 53 (OTAY) ad 503y Sk 5 e pp de -
S mi.a o3 S LBl Ces i pl agll Ol Ol ol gla, 528 s esbe 2bdiol 5 ek
o ol sla @Bl Gille ouila; i ) sS ple a Lol (508 Coaal L 530S s e 5
53 bl 5 Sledbl (5518 31 S 0 b s BLS| sl sla o) Sl pl3 5 OkdSSl sla 528
ool 53 e Sty 3 Olomen puslde 31 S 3 b 5908 s bl s gd e eslatad g S f}l_c Y
355 oo oslind]

Lol 5 col3 0l 5528 dw idas andllass Olyie S 2ass 55 (O0YAY) L4 Sdas oM S -
(oami il gl e sle (68 I3 W0 rosns sl e pasla s aST
sy 0l 5538 5 sel pllad (bl 53 (Condlw 5 Sl @ 4 5 5 Oliee 5 233 0L S5 sl ¢ ooy 30
S e aST 5 e Clae ol CIlas O3l OLIT 5 cpls 538 93 68 Jlys syls aST g b

w\)ﬁm)}.:sﬁ)\;wl.i O‘j‘.’.‘)b OLA)J}C,‘J\J« W}W

’f'fd[&fﬁ"‘/‘fjw‘fjidu Jj"’—[‘jL‘J:’_/‘j‘/’_)"u:‘“J)";’f‘:‘


https://www.sid.ir/search/paper/%D8%B1%D9%88%D8%B4%20%D9%87%D8%A7%DB%8C%20%D8%AA%D8%AF%D8%B1%DB%8C%D8%B3%20/fa?page=1&sort=1&ftyp=all&fgrp=all&fyrs=all
https://www.sid.ir/search/paper/%D8%A2%D9%85%D9%88%D8%B2%D8%B4%20%D8%B9%D9%84%D9%88%D9%85%20/fa?page=1&sort=1&ftyp=all&fgrp=all&fyrs=all
https://www.sid.ir/search/paper/%D8%A2%D9%85%D9%88%D8%B2%D8%B4%20%D8%B9%D9%84%D9%88%D9%85%20/fa?page=1&sort=1&ftyp=all&fgrp=all&fyrs=all
https://www.sid.ir/search/paper/%D8%B1%D9%88%D8%B4%20%D9%87%D8%A7%DB%8C%20%D8%AA%D8%AF%D8%B1%DB%8C%D8%B3%20/fa?page=1&sort=1&ftyp=all&fgrp=all&fyrs=all
https://www.sid.ir/search/paper/%D8%A2%D9%85%D9%88%D8%B2%D8%B4%20%D8%B9%D9%84%D9%88%D9%85%20/fa?page=1&sort=1&ftyp=all&fgrp=all&fyrs=all
https://www.sid.ir/search/paper/%D8%A2%D9%85%D9%88%D8%B2%D8%B4%20%D8%B9%D9%84%D9%88%D9%85%20/fa?page=1&sort=1&ftyp=all&fgrp=all&fyrs=all

4 ASE wdge = e s

i b aslie 5 o 5 SL5,1 Sl eslial aSals LIS (VAN )6 8 5 Clb (6,08 enly B Jass -
S pd o Olgel G0t e S iy Sl Ml e b g ke 33 oS

i il s o D58 b OTAD) JIBLY 5 (5 ka0l jon (S0 (S sy Sl el S 4y 8 -
Sl 5 s ol &S s e OLE IOl 5 5ES L 5 Olnl psle osas SE5sel s 6 aslp 3 Isima
Ol b andlans go (sl 58 o 53 obdiol Gl osnd 5 sl sla i dlstoes cBlaal o Slsl 5 sla
Ssorge ol dead s 4l p b pws 4l O s slial 55 g lgmme 5 Olial s nio s caalls s s
e olelp Aol e 53 g 3sd eodis Sl G oged 5 s Sledsy oo e b ool Lol il
U 0T 0l s axdlals Job sl o 315 s 0ds S5 olie plad 53 (Bgb (sla, 528 L Ol nl 528
o Sleisasl s 4 shailen 015 50liils Lo g5 ol S pms3 sl 3 45 dls g3 0l sl )
i g |y g by Kl e wond ool 53 e sl SRasg S s a o liS 2l s ol
S

s e el )y Ol e S s 53 ((VYAA) Sl CBU 5 (g hma old s (g 8 (g i pioman -
dasd 3l pske 23sal sz aslp dg e Sl e iy s 4 oS Ol 3 psle B3l s sl
ui))ﬁt.,\g_gg\‘n\JL,;)W(p.buvdda-f);45JJ.A.:.N)4>.r_:;3w\g‘wlo,\.}:b\sﬁojﬁl}rmjj}a}p:
ol B e 5 el plale (6 S5l s 5 el il s (g i 5L - el s s

O35S 33 L1, 00l bl e sle Sl 3 (8l gt o iz 53 (VYAV) (o3l a5 jlaso ¢ Sloy o Slomdul -
Gosn s @S G 3, 6 adlae 53 0SS Gl Solee w4 am s Olpe B 51 OLSSL 5 S el
0533 poke Liigel sla OIS el sl o asdllas )l sl 53 oS ) eals 13 aslie 3, 5e (tags Ol
Gl Sols w0 Ll am g5 Ol Js tod Hame Jimsn Olpl 5 el OkndSl s s aisel ol
s 1y ax i o VL 58S a5 (oSS e SO ps Sl Sl 03 Sslite g 0SS
ol 2 op meS 5 Sslite 938 ol (Dl 5 Us esls JUisl s 3 O g3l (il ans b oles
£A294 gl b 5> SH S i b el Ol b ke aallae b (iean 305 Gl Wl & 5
olde LI IS 6 sl 0L sl pleil Gl 5 OIS (S ol sdte SIL (sla, 528 Ole YooY
el 0351 pge 550l s aal 3 DLl s Sl (5l GudlS 2 3,58 Sl S

6LA))JS):V.1~¢.:.3JS s 4l <=LEJJE¢¢EJMJJJ_(< Olge b Ghags s3(\WAV) 5,83 5515 Jl -
s Olo DSl 5528 L 01l 558 s sl sla sl 3550 53000 5l 5 (30l cadl b (ol Ol SN
el a Bl Oledas 35 sel & i CokS e IS Cla 4 ol s i & 0S584S

W.lau)‘)j.:sw\)bVJ&AC‘?’JJonSe)\J‘JS‘JaL’6wlobﬁw)¢‘)56)bb)\ubb\gbw3ﬂ

o pale sl oo asy 4 1P FOlasi A 3 ylos o 50 S



“‘w‘;u)ﬁs}Q‘ﬁ‘JJ&ﬁr}.\&uﬂ):dzrww)ﬁ \e

LR Iy I N Y O RN R VRV Ry SV L rl:u S S ks e glasslilinl (olavze ul a)ls -

5 sl s bl ) 6 Lo e Sihe SeS sl sl Ll 5 b Codlo 4 Oledas (gl

Sl s b ol CIB s Glual Ol s Lol odeS o bl 4 e SaS 5 jaseiedlelS | Lg sl
NG W lean S8 sla

O e s 85 25l (6 ome Oladae Ao ;3 VOIS sy e ol 4 3550t 53 (OVAY ) demeesl -

S iy Gl Pl RSol AS e I3 s Sk 035k Gl Bl sl 2alS s o5 bl ot

b ool esliznll Ol o 5K oS ol sy ool bl o s pikitns O3 gal il s

J}A.) HVG‘ v‘i“’u" 69> Lflj}d r)_l.ﬁ— LJ':')}’J Lﬁ-f Q\M‘&}MAJWJ: Lﬁ"tﬁ";))\ LSLA)‘_)"(}

SRIR I
L;tﬁ)jjajél 4..l>,_.l:5 le.b)‘ AJLLM\L<QT)J 45“[4‘5»‘;\?&%—‘54.&0}; gb}‘ JL})JE.:)\ ‘u:"“}}.’. Lﬂ\
o5 i) ol s 4 A4S L)l e 3 5SS T 5 JFIs el plmil gla lass 5 ok

el 0 %&\)ﬁ Q\ﬁ\); &.‘Jb‘ 092 U»)‘..LA)J S 6)1.9 J).}AT).}

e aly

215 5 OLndKlOl 5l gla oS 53 P 33 ety Slual

i DSl s psle 550l (Lt Ss o 5 g

Jsl s ab s sl oas ol ((Jass wblis) S (sl b o Jlgzr sl OISl s ke Soisel
053 I3l Jlo s Jald oy (bS5 Al o e 1Y BV s s oo Il 850 o sla 03, ol
G- b bl ool ol a4y fene psle 555al ys ael ol JLa VY BY 5 e e
OTYAD 15 ) (S ladnl 2 =¥ 5 LT Lol st 5 3l5e =T woli3 Sl gz e 5 S5 Ly, =Y« ole
sl ekl sl e =) Jerie ale (6 S35055 SIS ) gl 6503 3 pake s (5 sl Sl
053 Sl ge 5 SA5 Ly, ICT Slbls,l 5 Sledlbl ()5 5l eslinal o anv s LB (sl olen =T sl
22 ediy Slagrge b gdn aib 5 e =¥ s QLS Y LUl 5 0Ll ST L (S5 0L ) Jende
Ol bl o

i 50 =)y et (S (slal b slse 0 Y walse sy a =)y for e LGl (ol ol
OYAD 5 awm) 1o 5 55 =T (S > 5 5,0 =Y

b ol (5ol o =) Jaie (pode (6 L85I8 SIS (5 al> o) o sie Tl 53 3 p ke s sl Silital

‘.5'“)'@“ 6‘.&4.;..5..:_51CT cJ)J&.— L)b)&.}b},’uw)} L}JL; éu C))L@.A—Y c.l.&\j.i:}

’f'fd[&fﬁ"‘/‘fjw‘fjidu Jj"’—[‘jL‘J:’_/‘j‘/’_)"u:‘“J)";’f‘:‘



" ASE wdge = e s

4.5.«.19}@}..3—? 0 o QL%L;;—V C)U}:;-)QL“..‘—V ‘;J"’) .,\_'._5)—\ fJ.cJJ..A@.L.) Q‘J}?’)ﬂj;.b) JJ_})
.C,.M.ijja_.owjb a.,U)' Q\Jj;.-j.a da e
.b‘)ﬁ L)WQJ;‘JQ-—V beﬂ:ﬁd—\‘ 6.1_'«.30_545—\ fML@TQ\M}J‘y

e 13 02 pbe B8l a5 e

el Salan 58 galal 5 (S e slor) Dt b aS 4l 3 ke Sssel Slaal o 5 g
(V0¥ ) Cd O 2 (S il 5 S bl 5 (65 el S Ul (55518 5 ke 5 sal
S il s b 4 Sl o U1 A5, ) Ale nl il 5 o533 pske 3 sel IS Slaal
(Y oY 55 5 s le Wl Jid oy ool SGlaal 5yl ands sloil s b oity S35 00 L

sdal o )3 ke sla 2S5 SLSSI S eslinal — O ok — I LT uls sl es3 5 ol s b
Gy Jaen Jad = =ty 25

Ly Silesl = By pme OLS — L bl o 3 0838 U5 il Juld s alinl oy w5 b
e a3 ol =3 a5 O ol — 2 LS

ol xSl = o QLS A, = L QLT g 3 0358 GUls I3l el ol pler s 4l
es S eSOk = m gl 058 08 505 e Ao

QLS a5 ogme 5 Ady ¢ Jto 5 — I plsl g 55 0358 Ul (il il ol s gl ey 5 b
-‘ﬁ)dzxﬁée%\g‘CLJJ“WN—Z&«S“ ool

2S5 s Shes 5 00 3 OF (1 - L il S 53 05,8 GUls Rl el el it g al
el oS 5 08k — =l gla Dploms = & OlalS 0

53 0s el b esl s coalod cimnal Ol plazaly Jslae L, 4« cpl5 (6 b sie Jsl o555 a5 40l
L35k 0553l SBlal sy e 0l (305 AST pske 53 s Jo SUIS 5 (230s A & ol a0l b
Yee¥ ) Sl

AL 55 5 0LlS (S5 - 7 (Sosb slbe sy — & gl S i 5 slpe - L 5Tl s s
smes dagliie 5 e =

3 Dbl (SK5 - 2 (S 0k = o e Jpsse 5 o1 e Ol is = L gl sl ss 6

o pale sl oo asy 4 1P FOlasi A 3 ylos o 50 S



“‘w‘;u)ﬁs}Cﬂﬁ‘JJ&ﬁr}.\&uﬂ):dzrww)ﬁ \Y

ks = 3 oDl ge o DL = 2 (533 5SS = 0 la O 5 bt Sl aki = L LT e s 6 L

yjck.w

iz Ol pl 2] o ylbe 53 p ke 35 90T sl slos ks

Ay Seal oS il (5ol ke e Eosn s sl sl e ity Gl s olis as
oslys o s (KA 5 o sladul b o5l it sla AT el Sl ol 0553 ol 3 O
5:,4“.1;\)'14.4.);%57&;libw.LoolS:)S.xJ«)j\ﬁkwvﬁ);e\sdlwp);%kc;bwl‘wb>mkgue)'?
Qlju_)ubﬁj:_.f,ﬁj(ajl.oQ\.,\.;A_.J’.Jb.Aﬁwg@ldl&lwﬂm);pﬁdhd.& by giod > S
(SN anw s sla Baa L aST L esdle 35S Sl e Gl wal OLIS ol L plan s
25 ot a0l eole plid o) 5 53 psle Sl sl Sda S sbe (ble 5 elo) Slanr
les S slgty

3 pshe Sl mlr 5 s eslinal  he 5508 ann i Gla el gla s iy Gi S gl (pl S -)
Sl (g 5L0

S o oot (6 KA 5 s sla s o S pske Oldiails S ol CAES 5 cpnadls -Y

el S e g gl dilate 5 o ani g 4 b e Sl (65 el 50 psle S L g il -¥
IS 5 e, 28 e S ol Gl s psle CS L g ¢ amr Sedly Sl (g3l g
ol 0T gl 5 pade DML 2l plins & s (S rmnd

Giosn 3 IS A e 53 L OLS1 Bl et (b gl S 4 Olnl s ke 250l sl
slaslianal U SSs 0L > 55, p“YLgl_aa oals 01,8153 gl amals i s Aslad (oL ke S8y 08
Slr Gos s Sla Sl oS (5550 oy el oY gl mdls oS G b Sl s )
5 gl Slal Lyl o s 4 o3l 5 e 4 o e 3,0 s s el plale (5,5
L Salen olle B o 206 5 edd g ol S5l 5 ol 5 b 5,00 b s e S
by o o3k Sl Jee s bl 3l s &;jyigwdu oo ) s s u;)'jjﬁ\“-.’b—i-:}) o
OYA (gdaxl) 3513 395 0l S 5 odd Aad s

Wl 0l (5 S g b (sl (658 w5 b ele el SH3 Ol alhl o) ss s aal o
i.owax.gLﬁf&b‘&\@l@yﬁg\ﬁ\w)&gwwjalauﬁjbau)jﬂisjfi:l{wwﬁw

wlwﬂ)}u—j} J)yc((tjlﬁﬁﬁ?ﬁu)kuw.j L}:L_W.A)}

’f'fd[&fﬁ"‘/‘fjw‘fjidu Jj"’—[‘jL‘J:’_/‘j‘/’_)"u:‘“J)";’f‘:‘



w ASE wdge = e s

wiji;j@')[.@d (ol Slaal s dime (g da 4w Ol ) eses ui)'j,ah_ge)jzfj,\.c —3  wlp 3
o9 g;..::‘.)«.@.:) Bres) ‘éﬂj’:ﬁ S (’jl.@ 6LA Ln) > Lf:'db slaal ‘di‘u\.;d‘ 693 > el 0 wjfjlm BE

YA () 558 0 &Lyl oS B3 D5

) s ke (e sla I b Ll i) sl ke s ol i) Ul (s &y 2505 Slaal -)
gl o b b3l J20) e e b S pseie b U BT J20) (Sob p sl (0L 5l D55 18 L il

L)
Jelse 3555 5 Sk b bl o) S g p ke ol s il p s g by 2l Sl -Y

S 4l e gla S b bl o) (S5 esle b S il b bl i) s pske (O 4 15 Sole
(opes BBl glpn b sl Ji) n o ske (ol

et 05 (Ol U e 3T ) gy ske s et izl p s 5 4y 20l Ll iy
b bal Jo) e ke (Glon oVl ot b Ll o) (SO ple (S5 5 0n50 psede b U1 Ji)
A glos 5 Lid il s

et 5 (o S S s b gl 5T ) il e el s ol (sl s sl -f
058w b LT 1) e pske (s L LT 1) (S pske (OIS L lie L b 3T Juo)
(s Ko Lol

3T ) s p ke (b Dgeppn b LT o) gz ol gl ey (6 a0l o2l sl -0

.(w}d«:.i.;\f&y?dQLS{LZTJD)W;C}LQLJJJQ_.MQdi\;_.ﬂt}i,a)&_ii}féc‘}lﬁg(e\jl:jt}f\{

i OLdKl 5 cpl5 Ol pl 3 (228 p ke s Slo 23,

Sl (15 03 (228 p ke sk o S,

o 65 s e SO L s Gl OIS £ 5 5 03 e Sdlad s wal ol B30 el o
a5 €23 3 Koy al 5 Jb 5B et S5l 5 e Jlad 5 51 ol 55 ke (5ol — assl T sy
ool 5 ey iy s eng e Sl 55 ald lediol pU S e il 1 BU 5 5 lie datal, B
ol gla SUlS 5 La oo Lls s WS- (6,850 — assl CLE’ O3 Ao 5 o8 =) 13 L;a,\cSlJ
ASE o it o nl3o i8S b5 aal s 55 (AS 5 aS jso 4 w8 55 b e g1l ol oE Y 0l el
Gl U S wilaie ) i3l 53 S e e edis Oljgel IS W) oSl 5 S0,
Sls e Sl 88 e alBT g a4 of Sl Gl i se] Ldr Sl 5 e

“’.d"i“(":'“l'i‘f.ﬁ'bu"ﬁéu oIS s .:ﬁ@u@b&ﬂw).u Jw‘_,&w;)\.lﬁv_w‘).}é)jmjjﬁi

o pale sl oo asy 4 1P FOlasi A 3 ylos o 50 S



“‘w‘;u)ﬁs}Cﬂﬁ‘JJ&ﬁr}.\&uﬂ):dzrww)ﬁ \¥

35 0,8 ey s gal sy Ol gl (Els el s 5 b esls i el Oljgel Ll 4wl SO oo
le 2 5 be Collad amn L5 45048 das o OL25 s DS 3 Oljel SIs cdlabepsle s gla W08
= Aol Ol e 5 slie (1B S5sel Jelge 1SS Ol 4 B alee asly (o) dae sl
S 53 s @ B3l gla Sl el b Ol3sel Sl e Ol 5 3)ls dge 2 5 6 SL
Ly o1 sla Solge b milize 35 T 3,5 5 60 e sla slge oS s iS85 o sl
SV 0BT 5358 0y3 (5 o 5 2 O3l (2315 0 53 Sl 58 5 bt 350 oo e ol ) Ll o

(\QQ\;M)ML«JQSFW&LQLAJJQ‘}))J

e OSN35 25 p s b 51 s

Rl el a5 LS el e 05 el QLSS el s s a5 WG 5 e s sl sl ) S
Ol dilan QLSS 3 pake a5aal 5 o JWs 35 sel GBlaal 333 sl b s gl )55 Olaa 5 s
5 b ge bl Gl iy lersss Sl A5le oS Sl oo ablie Uslae (S Al s Sl Ll
0333 3 pske a5 el ol sy ol 5930 e BBt ol 53 (AR wal3BT) e 55 el
o o 0 oS gl o il o3 S Al e 53 ghls 555 a8 el SN BV sl Jis Se a4 ol
s 2 o 4 o3 Al o ol WL O 57 e (sla o35 Ol sel L2305 ol 5 ol pete 35 JE 5L (So S
OIBU 5 (6 anr ol e (a6 an) ool Wl VY BV o ls o3y 013500 205 ol 5 555 o edsls
e.)\.ie)\s‘_]al:»&ﬁgdm‘g}yivujsu_i\.,\:.f\w)\.kn.(om‘ui)jﬁyijyIQ)‘j)gL..iL.N)\Y’/\\
3OS e 5 (6,50 A5 (s, 5o el e)es 5l Gda s e (A5 0L 1 eolde cpl Oledaa
(SIS e 318 UL 3 a8 sl sdal OLedSSH s b 53 (VFAY a3 B1) ol LT glaslimzal ooy 5
sie ol Ol sl e A eol el L el Ol
c,mib,d»clm&i)::IQA.:«.ch&lj)ﬁiu:,;b;)ﬁ&pl{wl;ﬁfladagasv\xSQ;Lé(l)buuiéqﬁ)
OFAY Gl Jlo s anas olal) 355 acslie 5 ol 5 3z slow 3 5 Shes b

Rl Al aaalie S35 Solge (ols gla aa 00 S 5 s L OIS s Oledas el gl cles
Sl Sy o alas ( ARlesl s, o LS| gy iaber Sl e sledis gl 6858 4 b Oldas I8
a5 O3 el il aams L35 5 (5583 Ol B S o mr S03 e p8 Slein ¢l 5 (8515 amis (200
3 phae 5 035 Il QLIS QLSS aslie 3 pke o sal eslialsspe (sl Sy il e o 5V

5 anils Cllab e 4l G365 igel sla wal s 5 Olygel SHIs 5 A8 o 18 sl Hslie 5 Leal

’f'fd[&fﬁ"‘/‘fjw‘fjidu Jj"’—[‘jL‘J:’_/‘j‘/’_)"u:‘“J)";’f‘:‘



‘o ASE wdge = e s

QLSS 53 o gle 350l Blal 51 page i« (Trre o) ded 5l 5 g ol 0l 03 55 T s
Sledss 5 bl 5 DSl sla (g5t Sl eslizul b Al slbe, ol s Jgmn ose 4 Ll alm o 5
Slms 55 fpomen LS (G asly Glaal b g a2l s (O e Oladas (e b Jlad 55
L s sl g b 50 3l Lk Oladae 5 0 A5t s Gleisles iy 4 i Bl Jolie s asl g

(YooY Jilssh YA G doled s 5 e BB sla isel 5 Jas gla clled o

3215 5 OLadSl O 5l (gla 5 5miS s 0556 5 BlAa! dy Lo

el S QL 5 15 Ol pl 5 9iS dw y3 0 8 oo Sosel Slaal gl Sl 5 b cal—s

el sdd sl SIG BK 5 Olee (Ll da a3 o2 psbe p asl 5508 A opl 2
S I 3 dilas gl gl arald (5l 6 DLl 5 DMl (5555 Sl ank 1 onl s Sl 5 nl5 Glay 528
5= o5 pote oo0d asly o oo 530S ann 5o 5513 sy G b 5550 (pl 3 Ol o
ol s 5 LRl Glaalys ool sdd abileile Sl 5 ol aed (SO ¢ i psle slas e
2 pshe sl el s nl3 55t 53 ol sl oLl S5 sl 038 038 eslal 43S 4w
3, Soas ol 3l L3 0Ll L34S Jls s S o Lal ke la Solee o 5 6 KislS 5,y el
Sl sle iy (e 3L IS5 5 5528 53 s ple sl (OIS s s 3l g DLl
Jole pudSl 5 15 55 i8S 5n gl sl a5 eSSl w0l ) 3 S I sl sl s i
g o bl OIS (g5l G i 03 Jad e KU L s sl

Ul.c Uijyiwtlfjljkﬁ\jjj_.i.s)_s): Al e g e A S gl ole cpl Ol ) s &S J s
oo Jsdes SIS am 5 S5 pl w0l s s Srasel oo 3l e Ol el ES1s 65,5 sls sl e

OYM (i o (g hnr) 355

TaldS QLdSl g 15 O 508 a3 (28 p oo 25 sl (sl giome GBI 5 ST 230 05
G A8 3,55 el eSS 5 0I5 Ol S 0S w 53 g2 p e s (sl G115 Sl
501 S 3 b Jead sl 0358 a5 3550 38005 Gl DLl 50 &S e s el sy SN ke
4 ol 03 oS Jl 05 Al o il 5 (ld e (S e ke e ke 3 IS
.gﬁ_wle,\_m,,»j;@;ua,)ﬁpgdjjsuuu:sﬁﬁtuv;_ﬁ_w,ud,uégguwﬁ&u)w
Ol 55 oS Jloss 353 o angd ssnl Slaslblial ol s s ¢ Slyms oSl 5 cpl3 5 5iS

o pale sl oo asy 4 1P FOlasi A 3 ylos o 50 S



H<g.¢5.=:ﬁ‘5u)_,n:5}o‘ﬁ‘J.§&ﬁd.r}lﬁw).ﬁdz-:’k:w)ﬁ \¢

j@‘j)j_is‘): L5:J.>=3 r}lﬁ 2 L;\jlm ::ﬁ&erﬁwwo)ymgM\)s L;j cbj,::@
u:.ib}.&wﬂ;f.qsdtﬁ\)hdsél?-).hQM‘OMJ}JJQ\)jﬁ]&‘)dwg;s)udwﬂwt_w‘fwﬁ‘
M‘)j—jj}b))w‘)é d\‘}.’w&)‘x%ﬂﬁsdd\jdﬁtja}u)bw‘ e.a\_;dk.-}: d\)},&]&\b

(\V/\/\ 4(5./\.:).@ ‘_sj_flx;-) C,u.c‘ nJﬁ U‘ﬂ,\ )\ j‘: o L;\A’LA.A:/)LS wb‘ B}

9l DIl 5etS A 55 228 psle el b By 00 e s DUl 5 b calS ey
Sl S S

53 Kpd oo Allsle ys gl fuad e slaml 4 Oledae sl Gla i dSSH s 13 L3S 55 o
5558 53 Oldas ey s gle iy 53 AL e gl idea 5 35T Oledre s gls Bss 01l 3 &S Il
030l a ke DUl (gLl w Ol ol 53 Js dad oo n L b el Sl g Sl eslial ( udSl 5 015
350 S 3,50, Olpl 53 a8 Jbm 53 il e 6 K5 5 5 Sl s s sl iy 3 Soss 055
o Ll S oSl albd il gl s s sl e s SOl pl5 LS 53 s el g ar g
el 4 5 e Sl 5 5 eSO 3 s gl sy i S e ol UG Sl gl Ol s
.J;ﬁ&swl e Slpe 5 Conle

Sl cIl 5l Sl 5l Oladas s 5 s By 55 58 ed SIS a5 STl @ Ol s aS b s
fanzmn 03 3,8 o oo S Gl s ol Olpl 53 oS Jb s e sl g5 0 2L
35500 S a5 all oS 50 5 e el Oladae sl ety o Ol
Wik o Ol 3 3 e s Sl S sl Sl s e la ol a5 5 o S5

OYAS (o)

CuialdS kSl 5 013 Ol 528 dn 33 2 25 pe s il B 5 STl oy
53 53 A3l o 0SS s et gt e Oligel GHIs a LS5l ssSde )5S A e s
538 (8l DIl 53 oS J 53 bl (o Jos o e (sls oslind Lol b Sl ST 5 o5 558
g Sl (215 5 eSOl 528 53 53 Jnam oldsl glaslpl o pd e eslinud O 31 0l g0l Sl heaoes
el ca B0 s 4 g5 ROl s aS I 53 g, 0 8w s Sl s sla fuad e glaBl 4 5 es s
Y il 5l oS sla O3l 4 Sl el 5 el o538 55 55 553 e aST S Sl 3550

g S oSS ol Ol s a8 J s gl e esliad Slge 5 550 (il S8 A gla da s

’f'fd[&fﬁ"‘/‘fjw‘fjidu Jj"’—[‘jL‘J:’_/‘j‘/’_)"u:‘“J)";’f‘:‘



WV ASE wdge = e s

5 SE sl sl Solee a4 LS 5 5538 s s gl L5 bl )3 5
Ll ol edaline Ly a4 g P e Ol gl 3 S Jb 3 s 8 eam s QU}»TUL'\; u:’f<‘

03—ES 93 03 358 e dsde ol wx g A4S 5 o5 LS5l 4 S a5 Ol Rl 5sES s e
23 il s a8 I s els s g alinl (5 053 OLY L3 e 5 (8 il e gl edSSH 5
1 4 Dbl (555l e o b Sl et L350l DS 35S 53 5 e 1S Ol b
OYM (8 (6 anx) 358 o wSxie s 5 Ol ol

S 5 o i e enls 5,553k opl Ol el (il o35 e s b 5l pld 5 Ol s S JLs o
el il g s e s BB OBl 5 STral o g 5550 530S e L5l s S e ala>De
(Rl5 OSSN by IS Ly Ol 53 pske Sh3sal G35l s ke asdlle 53 (VYAA) (a5 jhax
5 G A oo LS nl 53 Aldl Gl (Shis 03 ed et (S5 el 03 g0l aylin S T 5 W
(Yerf) Blosl ol adls 35y sl 5 5Se 5588 a5 0l 55 0T Sliiyl b ogd 5 el sl
b ge JY3 51 S A r o3 sad s Ly eSOl 53w Ll slay s S s pgle hgel 23ty
i) ol 53 Sl S5 B el 03 5 dmbikan 5 g 4 5l 5 ol a5 ES l 5 gl 55
Cé)gg;.:_mjﬁj\mQ\jwﬁdjjkfc;j_:&&bmdﬁfﬂi—um:li.,\;ﬁjéc;p)q&ébu;u
u),_:.sﬁl_wb.o\ﬁ\&ﬂ;Ukuzjfi&gu:j)lg\,uf\gﬁ}.m&cuuuwgw\.;ww\uJw_,;ls

el 030 OF Szl Bl 51 2y ol 5 (el e S

& S oS
::;ogﬁ;%y4{;,t):fbwwwﬂdu),;sﬁr;;wﬁqmlw;ﬁ”\}uw%w‘u_
U5 5 ol Ay O 818 5 b Sl 5 (6,8 el S Ul (oo 5 pske il il

sk Ll 5 b el S 5 0T L Ll b 4 bl Wl -

Jo SIS o Solee S e b 5 (Kb el e Ly 6ln O3S 038 eslel 0l dST
Joiie Slaal il 5k ke sl S ST 5 SE e 50 sl Dl S 5 el (g5l
3 e ook =¥ (S5 Olemr Y o3 Sls gz ge (S5 g, Y ede (6 K548 ) io il da L
s ol Ll s psle conle jas 25 —F e gla 380 5 s Solge a5 0 ol slyste
(s p ) W ler gl a3 I ol o s 1SS s Slge Rl da aw 5 laal 10l

o pale sl oo asy 4 1P FOlasi A 3 ylos o 50 S



H<g.¢5.=:ﬁ‘5u)_,n:5}o‘ﬁ‘J.§&ﬁd.r}lﬁw).ﬁdz-:’k:w)ﬁ A

SLs T S 5 3 s =Y O Dt s esle =) L 5T s Sl § e 53 5 osllae g et

Lo ol 5 e =Y 5 0

sl s Gua w il o8 S sl JUs | s e Sl oo (B3 sal s Lyt 5l pliS

5 Solee (R e a5 s e e (6 OB lexr sls ey 3 ol Claal addllas 350 glaypES s l

Dy gas odos s 550 lay s S 5 Ol o (93l B3 il Gl Bl 1l anl s 3

ﬁ;; b 328 el v B sl r,:)i;} olee Slaal 4y s ¢5 Olime (6 wwey s bl

il s Gl (es b lad s pie e Ol eole 53 a0l s LS

el S 5 A3l e i il (5 5 Solee Slal s s Olsel JBls (sl B sl S,

315 0Lt 2003 Jlo 53 e s andllas s dals Ol e ool il pl S sSsas sl O3l 3 e

o 53 Odagh 5 03 bl a5l s Shas O303] i 2 289 (S 48 gazes 3 Sl ol Ol3gel s &S

b dl e o s asls Jos 5w s i il O als Slee L Ll sl L3 VL s

13 b Sl e 53 ey b 5 b (6 )bss e by ele gle s 5 IRl 0SS

:.»jfdad\)l IR SPEE (ajl; od L;ﬁfﬂi—u.mslijal S g ble Sy g yoorea s

Gl oo U 8 55 Oladas 5 woldes Ol pdis Sl 3 oldcnl o) 5n 53 i el o e Colial -
Lsd abilosle b 0T @ ax g b s

Sl 5 Sledel 655k 51 eslaad Cgr 55 Oladas o 5 -

G 5 dlas la i, Sl 55 Oledae ot 5 -

2 eske el 53 des sla il plnil g 55 Oladas ot 5 -

el ey o2 UJ& e Slge 53 o )5 O sl sl -

Slyzme 5 Saale (LSl a4 |y uouds gla s 05 gl Nl G b 5l aST planl oy s Olades o 5 -
S S5 2 Ko 5528 53 35 5m sla SIS e el 53 digled Ly e s Sl Jh s
g s oy 3505 55 (S3lms Sl 4SS

Sl dham o 4 Oljsal (2ls Sheasd ol 550l SV (gl sis a8 55 6 353 anul s Olodas I -
s s S ale) 3 i)l mlS (AS 5 WS 50 Al dadis B ax s S 5 les (s

DI el Sl e o Sl s B e o) bl gl Sheslenal Cgr 3 Oladas 2 5 -

’f'fd[&gﬁ‘/‘fjw‘fj:db Jj"’—[‘jL‘J:’_/‘j‘/’_)"u:‘“J)";’f‘:‘



)4 ASE wdge = e s

uﬂ.?'w‘>}>~>,<wu4:>-,_;::%Jau_ﬁ@j)\@u;mmbnﬁw,:aw,w)t.uo\ﬂm‘g-
aﬂjdwu,\;iu;C\J@\d;tﬁL;umuﬂﬁﬂ@?_mu)w‘gbﬂumwajsﬁ
.mft,.u'\d,.;\”wuauw@ww;&ﬁ,;”ipuzjﬂ@u%gﬁ?ﬁuﬂ

Giisl g S 53 (5 S g 95 8 AL e S jete DLl 3 s n s ShSsel pla S Ll I -
s 3 sl Solis U5 eed 4 ABL o s Slpe il Olal sl a CBlane g ke
2l S5l g o Ll o s el s 5 ool Sl (5050 4 T Salos el L
i3l a3 1 s asly Sos ol

Sl3lge 4 Olabre o (Eils dd; 5 5kie 4 (g5laen 5 (6) 52 Sl ool paasd st e s Gl o3 1S -

Lajpis ple Gose ol 5 Sl gla s Ly

cl.'..a

() L ol8ils Sl psle oS 55 5 andllan Olojla 01,6 - Adss 250 5 25 se] ((1YAQ) e w3361

b OLLAYAYAY Lo Jleys 33 Okwlys o s oLyl Ossle ohnl o) Oledes o8 oy (OYAY) Al o shasms 5
5 oilae il )l8

phe (55 pel At sl 3 ol S 5ot |l ol e aall s p (Salen 5 e Olpos ()2 (1YAS) L Jasdle (sta|
S (,,Lu oS 55 10l g5 . ol 090

ar 5 Ol a3 31 Onl oMl )53 p sk s SLalS amlie (VWAY). aie ((s3LT a5 oy e (g (g e Slas tpdiel o Sl
DAY= AN (¥ (s asbp Slalllas asldbsd, Odl 5 1K ol b i gs al 253 056,58 ol les &

L (5 el 53 e dd S s e |l et A 5wl e o (Sabos 5 lses Ol s (TAY) (el (sto|
g s s oS g3 016 (5 053 ke 25l

£33 Pl et S e bl 05 g2 sk (B3l SLa (ITAV) Wl a5 5 e 8352 S AL

oSia s 00,8 TIMMS . sl sasl 55 3350 5528t 5 O1al 53 psle (3550l slasyllnl ks aslllae, (YYAD) e 0L
sl S5 a5 e Olasle 5 sl Gla (555l 5 msd S aeli

DS 5 01 53 bl 5 o3 o pske E5sel s Sl sy s asllae (VW8 eme 045 oy o ol i gal
OA=FYV: Clin (V8 LYoo )lei .O:U}mﬂ“‘\‘izdu,r&ﬂ Sl 48 ann a0

ol sl 55 el e SR LI S0 2 gl s SBOT) e oS 5 Lot (S
V=AY () el e 53 5 Bl s

o sl ats il aallad Olgr 5528 Ao 5 01l 53 o2 pske A5 sal (s wal Add s (YA L) (5 (5 i
Lol o8l 101,68 5 00 2 osled o 5

cead Al sl oS ) sk 4 e slay iS5 Ol ) psks JU}‘T s wal Ly il s o (WWAA) Lo (g (6 janm
gl o251 0> S web s (68 a4l OLL Ol 5l 5 s ffl"' J'LJ'),J

03 phe Esel 3wl o s il o) (VYA g 3l 3L 5 tl ol dos (6 nr ol pon tl) (S0 (5 inr
VTN AN dals oKl Gl [ pdils i - ede aslale 55 .0l

o pale sl oo asy 4 1P FOlasi A 3 ylos o 50 S


https://sid.ir/fa/journal/AdvanceWriter.aspx?str=%D8%A8%D8%B1%D8%A7%D9%87%D9%88%D9%86%DB%8C%20%D9%85%D9%82%D8%AF%D9%85%20%D9%86%D9%88%D8%B1%D9%85%D8%AD%D9%85%D8%AF
https://sid.ir/fa/journal/AdvanceWriter.aspx?str=%DA%A9%D9%87%D8%B1%D8%A7%D8%B2%D9%87%DB%8C%20%D9%85%D8%AC%DB%8C%D8%AF
https://www.sid.ir/journal/1557/fa
https://www.sid.ir/journal/issue/44549/fa

“‘gﬁdu)ﬂjo|ﬂ|)3&ﬁﬁr}.\.ﬁuﬂjadl:kiw)ﬁ Yo

sty wlled Ol,ges Ll el o iS oLdi gl b 4w (VWAS) Jasdle i gt s dasesc
(APAYY). i o jla o5 gal

e 10145 OF 2ol sl alas oaly 5 0Ll > G305 40l oS puilid ol VYAV L o5 ot (Ul

Qs ol s sy S Ol3sel 51 o s 5 Dol s Shes Xy (s IS OYAD) . ols l5 o)
g b s V444 (5L 0T aylie 5 YT saS

oSl gl 0553 p ke s sl 31 o andllas Gt S Slie SIS S5k SOV Fr LS 0l5 e gmane S el
A e Ola 30 o5l A oy 93 OLSa 3 olKils ¢ 4l pale 25 5al 53 g aslidead OLSCa 3

sl A o SISO (sl 09 5 b)) (Bsn 5 el Gleolee ITAY) Ly (Sl

o33 3 5 QSN Ol sla) S 3 psle Gbd ol 5 el oy cemnd wbn e idal s (AYAA) L niid
Ol 5 el (Sl psle 5 2 psbe bl Ul o il 28

ol T oils lylasl obaly (s Ssles 5 b (209) 2 psle (35581 0074 ) 3550 cosls ol

23 eshe SLd5ol s el s e asln e Bola o (OTAY) el ¢ e 5 e w03y B sd thns (e a Je
sl 5 b tolan JLall s 5 50 Ol bl 5 o5 0 ke 3 DL ane 5 o (018 sl o155 QST 012 (sl 528
O el Ol sle Il ann s

OS1 5 Sl ol es w5 sla SILOTA)M s ¢ S e

BRI IN (-t PR VIS W by s Gler e e bl 5 el 0AS Sl (VYAP) e o (o

Ml ol ple sa0n e St LSl EISLEE s (1T s pittemnn b (5505 lels 3
AY=AY Do Lo ogs Il s S5 2ol 55 Jrns anldead 0185 Ol 1o

(33 S ol Olass a5 p ks (65 63l e (OYAE) e 63T i)

sl s sz il 03 (o pske S5) S (Slgmn e el s (OVF00) pma oliy Dl 5 Wl s B35 0
O psbe o plens S ralgm (S ol 5wl b DLl QLT 5 L Ol pl 25 pske

oin g5 101 Y0¥ e 3 Sl s ple il lasls Oy 5 basls O3 e =B SIS OYAR) agdl ool dosme
ST STEIT Y-S PO QU P

a0l > S by Sledie (VWAQ) L She

sl SV a ez (a3 b5 gl Sl 5 b psle el ol (e (6 aids L(WVA) L3 gese (Shase g
Olghool Ol 255 5 23500 IS olsl glinl o2 ple Shles
uﬂ;\,a;-s&_j)!.w__g);;L—..,Jfﬁn‘glf_\éu)):,s);¢p&@j)1jm)xdz}wwﬁuuﬁ‘nwdgmf)ﬁ.(\vq/\).w‘@\f
(S, pske 5o slie cWlZilss o s sl SR

VOCY)NY (a5 ool gl asldaas, Guiod L Sledsy S S ¢ o5 s Lo el 53 Ldndal Sldlas(VWAY) L b« ST Sls Oee
M-

Ol 5 4l sl enls OISl Glay 528 55 whae o 3 ss el s s s OFAV) L o (350853 5 pael ol Jle
M=oY ) asel slsl s anlidas

53 Oler 5 OLal cnps letnssy (SIS g psle SE3sal 53 b 5 0 3 5 (0T9) oy peate  plass 5 Sgn caliser
cFlerl e 5 Ssim (S psle
.U,;;;A_Sou»t,;!;h&mwww;_,ﬂ;“1;wﬁMuﬂljf)“,\.:&JQumﬁﬁ&;?t,a;.mvm).ymugj
35 5Pl JS elsl L 0l s s sl S aely Sislae (VTAF) (pltul 25 5 o b s slezal)) e slezal,
s Slels

Coke aastls ns o aST L oLl =l —0lal 5508 an ks addlas (1TAY) aiido g Sdas 5 sl o 4 taegd (0L

(P e s ol lasl g e el ES sl s s el

’f'rdkmgﬁ"/‘fju‘fjidb J_f’;:[‘chJ;)j‘/’—)"ﬂj);:'fﬁb



A Al il = s s

e DL O (o Aol e 5 psbe BSsel 5 55094 s e

L e 0l gy DLl 0l 27 ST Ole 2 05,8 2103 Sl s 5 Sl (VYA sike S s

ezl 10185 Ol Yo oslad ooty Jlo Olpl (onyd a0l Sladllas sl b «San b 5 o 25 pole SE5sal L0TA) s ol G
Ol (g3 4l Olallae

Cobern, W. (2006). Science Teachers and Constructivism, International Journal of Science Education, 14
(5), 491-503.

Donnelly, J. F. & Jenkins, E. W. (2001). Science Education Policy, Professionalism and Change, London:
Paul Chapman Publishing Ltd.

Harlen, W. (1991). Science Education: Primary School, from Encyclopedia of Curriculum Copyright,
Pergamon Press Pic.

Harlen, W. (1999). Effective Teaching of Science. Edinburgh: Scottish Council for Research in Education.
Laugksch, R. C. (2001). Analysis of South African Postgraduate Degrees in Science Education: 19302000.
Mayer, V. J. (2004). Development in Japanese Science Curriculum, The Ohio State University.

National Report on Schooling in Australia (NRSA) (2006). Year 3 and year 5 national benchmark results,
Australian Minstry of Education.

O’Donnell, S. (2004) International Review of Curriculum and Assessment Frameworks, Qualifications and
Curriculum Authority and National Foundation for Educational Research, Washington, DC.

Okano, T. (2003). Education in Science: Opportunities for UK-Japan Partnership, The Daiwa Anglo-
Japanese Foundation.

Perkins, D. (1999). The many faces of Structivism, Educational Leadership, 57(3)6-11.

Strong, R, W. & Silver, H, F., & Perini, M, J. (2004). Teaching what matters most standard and strategies
for raising student's achievement, ASCD Pub. New York.

Tamir, P. (1991). Reforms in Science Education, From International Encyclopedia of curriculum,
Pergamon Press.

o psle sl o ey 4 P YOl A ol p s Sl



m o e Aisel o e bt :
. ) 3 . ) — g 4
é H"?’ul:m_;b 4/‘ a‘)[o..w 4{3_/4.? JL.M ,’0")’
Journal of Research in Science Education e el

Volume 2, Issue 8, Summer, 2023 o

A=

d

S pole o gime &0 g S sk 151 Plio 33 s gy 39b &1 gk Shigel (isu T dwlio
b 6 whd 4l Of3geT (it

TLosl5T aabls T b 0Ly sl ' o) e Lo

B ol 3 [t 3y e L] ol 53 sy Gkl el i gl S b sl s oSy
ol Jolit (oleT anale .o 0kt ool Gpil g = Onei] iy b b il et sy a0 b iy ol e plonil 0 Dol
u;;mf);ua;ﬂ/d.;uj/’chéju_@@ s b g g ol g2 g VP =V P Y ezl Sl 5 ol g ltn] Ol il
(i 10) iglosT (gl 05,5 35 45 dolaar )b 4 5 0l o] g Olpis 0 i3 Ol 205 amale Sl i 1o Sles 457330 ool
o gl (sl il ls 65 el g (P2 YY) S [ime S0 oty Slalbl (55515, lpl i 5 iSlm o(0 10) 25
23 Lsme S5 5oSla sl QL gty puled o oslizeal Oljgal 215 [yima S5 s 6] foldo > Sy sl o b I Aol
S5 opad s 2y Sislize Lok sl i ey 44 a5 b e sl Caisl s 4 45 Ol Ll Sl S
Oligal iy (slymen S5 o solslina il Ctyppsb U hisel K0 Cole o Vb s g o jsel Sy sl b oS ol sl yimee

23,5 [AJ/‘&/}J;:A S sl el 50,0

Comparing the effectiveness of teaching through PowerPoint versus giving a lecture on
content understanding of sixth grade students in Babol city

Reza Mirarab Razi, Sepideh Bararian Tabari, Fatemeh Azadnia
Received: 13 April 2023; Accepted: 2 August 2023

Abstract: The current research was conducted with the aim of comparing the effectiveness of teaching
through PowerPoint versus giving a lecture on students' understanding of the content. This research was
conducted as quasi-experimental research with a pre-test-post-test design. The statistical population of the
present study included all the students of Babol city in the academic year of 2022-2023. In this research,
due to the fact that a quasi-experimental design was used, the effort was to select 30 students from the
student population as a sample and randomly divide them into two equal groups: experimental (15) and
control (15). people), was replaced. The tool for collecting information was Toll's content comprehension
questionnaire (2022). In the present study, covariance analysis was used to compare the effectiveness of
teaching through PowerPoint versus giving a lecture on students' understanding of the content. The results
of the research showed that the average understanding of the content in a group of students who were
trained by the PowerPoint method is different from the group that was trained by the lecture method and
their content comprehension score is higher. That is, teaching using the PowerPoint method has a
significant effect on students' understanding of the content and increases their understanding of the content

Keywords: Teaching Through PowerPoint, Lecture, Content Understanding, Academic Performance,
Students.
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Teaching the concepts of science using the storytelling method and investigating its
effectiveness on the satisfaction and academic progress of the fourth-grade female students
in Yazd

Najva Navardi Fahadani, Mansour Dehghan Manshadi
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Abstract: One of the important and influential components in students' academic courses is their
satisfaction and academic progress in school, which education researchers have always paid attention to.
The aim of the current research was to teach science concepts using the storytelling method and to
investigate its effectiveness on the satisfaction and academic progress of fourth grade female students in
Yazd city. The present research method is quasi-experimental and the statistical population included all
fourth-grade male students of 2 Yazd district in the academic year of 2019-1400, of which 30 were selected
as a statistical sample using the available method. The tools used in this research were the academic
satisfaction questionnaire of Anbari et al. (2013) and the academic progress test developed by the
researcher. The validity of the educational satisfaction questionnaire was confirmed by Anbari et al. (2012)
and its reliability was 0.92. The validity of the academic achievement test has been confirmed by using the
opinions of teachers of different schools and its reliability has been calculated as 0.79. The teaching of
science concepts using the storytelling method was presented in 5 sessions of 45 minutes. In order to
analyze the data, the statistical test of analysis of covariance was used and the results showed that the use
of storytelling method in teaching science concepts increased the satisfaction and academic progress of
fourth grade students (P<0.05).

Keywords: storytelling, satisfaction, academic progress.
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Interaction Coefficient and Dynamics of Text, Images and Questions in The Third-year
Elementary School Science Textbook

Hamid Reza Vatanpour, Hasan Bagheri, Abdolhakim Pangh, Samira Parsaeyan
Received: 25 April 2023; Accepted: 2 August 2023

Abstract: Changing the knowledge-based approach to skill-based and active and interactive methods
instead of traditional methods is one of the main strategies of education. Textbook editing has changed
accordingly. The purpose of this study is to analyze the content of the third-grade elementary science
textbook based on the method of William Rumi. The study population in the research is the third-grade
elementary science book that all chapters of this book have been analyzed as a statistical sample. The unit
of analysis includes the text, questions and images of the book, which are based on active and inactive
categories with the formula of William Rumi; Their analysis and coefficient of involvement have been
determined. According to the research findings, the calculation of the engagement coefficient of 0.62 for
the text, the engagement coefficient of 0.85 for the images and the engagement coefficient of 1.5 for the
questions, shows that the text of the book, the design of the images and the questions of the book are active
and actively engage learners in the teaching and learning process.

Keywords: engagement coefficient, William Rumi, Science Book, Elementary 1.
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Analysis of the content of the earth science section of experimental science books of the
second elementary school based on William Rumi's model

NourMohammad Barahouei Moghadam, Ahmad Barahouei Moghadam
Received: 8 May 2023; Accepted: 2 August 2023

Abstract: The aim of the present research was to investigate and analyze the content of the earth science
section of experimental science books of the second elementary school based on William Rumi's content
analysis model in the academic year of 1401-1402 in three components: "Text", "Image" and "Question”
The statistical population of the research includes the content of the biological sciences section of
experimental science books of the fourth, fifth and sixth grades of elementary school. The research method
is of an analytical type and to check the data and information appropriate methods of descriptive statistics
such as frequency, percentage and calculation of the engagement coefficient in each grade for text,
questions, and images and then calculating the engagement coefficient of students with the whole Text,
pictures and questions are used. Based on the findings of the research, the learner's engagement coefficient
in the text, pictures and questions sections in the second elementary school science textbooks' earth science
section was 1.14, 0.54 and 0.67, respectively. These results show that based on the model of William Rumi,
the earth science content of these books is active in all three parts of text, images and questions.

Keywords: content analysis, earth science, experimental science books, earth science section, William
Rumi's model.
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Analysis of the geology section of middle school science textbooks based
on William Rumi's method

Amir Hossein Jafari, Reza Dalvand, Mohammad Hasan Bazobandi
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Abstract: The present study was conducted with the aim of analyzing the content of the geology section
of middle school science textbooks of the seventh, eighth and ninth grades of 1401 edition from the
perspective of being active or inactive using William Rumi's content analysis method. This applied research
was done with a descriptive method and in an objective and quantitative way. The statistical population of
this research is all the content of the geology section of the middle school science textbooks, which included
text, pictures and questions. Also, in order to achieve accurate and reliable results, sampling was not used
in this research and the entire content of the book was examined. The results showed that the engagement
coefficient with the text in the total of eight chapters of geology of middle school science textbooks is 0.2837,
the engagement coefficient with images is 0.4031, and the engagement coefficient with questions is 4.3;
which indicates that the textual content of the textbook is inactive and also indicates that the content of both
the pictures and questions is active.

Keywords: analyzing the content, William Rumi, active, inactive, engagement coefficient
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