[ Downloaded from ismj.bpums.ac.ir on 2026-06-28 ]

sy Th alabys
u.«JU c«la é&ﬂ—@q) am‘g}:
A Sl shlag Slbus 5 Ko f,lp NEEHN

N\
N\~ (VAT L5 5 3l ) FYA — ¥FA tomios ¥ oled oadons Il

ISMJ 2015; 18(2): 448-468

S S 1giE A (599U g pls 090 Slwl O g 40

‘\c chd-ﬂ W‘M c\ ) Lp,;.l.& ‘Y“,Y Jﬁd" Cﬁj c\ dﬂ"’"ﬁ 4.$|JJ.9
5 o LT,
Sl e o3l L,

Az Sl Filag Slds 5 (K3 0k ol (e bl (Kb e 08 0dSER 55 o gl S50 5 e £ b Dl S
Abp Sl filg Slods 5 (Kip p ke olRils (gl (Kb Sy poke (50 dK2R 55 o Bgds (2l (5051 o) Sl S 0
Il el (55 pp0r (Kb p oo Dlin B o UNS do ) 5 (551 0 A (5, KT 0y S pas”

Ak g ol o&ls (Ll ple 5 Syl 0aSls (50 ypa 05 5
A el Sl (e oA o i S
b s iy Slads 5 (S5, ke oSl e il (K S b s0aSEn g3, e B Sl (K i S

QFN/A e 5 50 —AY/NV /P tdlie 8L )

s A

5 I rel&ans IB s By 5 ek U5 b Ws Sy el slassskies il g (e S bl AKL ode (050
hos S sbay it psle Conle b Al g 513 B S o @b 1) (5 nala 53 oo g ol g el Rl S L kS 55l ol
Ll 5 o 0 33 1B 5 Sl okd oS Jos 4 a3l O3 b 45 ol pade Rl OIS a5 55 (5591 5 oo (50550 i LT
he laosn L b oo gy S5 o SOMT 4 5 Olej o 5ol sS 3 Lo 55, pske 5l 055 5,80k b b 5 b s M sls
ole b 5 ole sl Jad sbml 51 les sl Okl 4 35 5508 5 ed sl shed i)l Sl bl s b ples 53 sl
2 3 o5k 5 phe slaesge Kos romen 5 Sliios ST el&iils o ohe Jals (slaell sloml 5 adlate (gsleadl Al b i S
Ol bl

3 A I sl (gl 05 g 0nl &S SNBSSl Gasl g e el slassglies 5 Slal GLEle ) 4 dlis cpl s
RS A 1y 5,05 ;4i8

RS TARITIYI PR PPRPRRC S TP

s il Slats 5 (S ple oSl il (S5 s pshe olSlinsn o ligl glis (S Slides S 0 edn ™
A
E-mail ::assadipoya@yahoo.com


http://ismj.bpums.ac.ir/article-1-690-en.html

[ Downloaded from ismj.bpums.ac.ir on 2026-06-28 ]

FFY/ 558 5 plo o5

D‘JK&A}J&‘»}.

o 5 el bl Ll (603 S sl LS
ile Al andls anelr 555 058 5 pse plad
S Jseme sl Wl Sl asdS s anl
55 Al e tes 5ol BB el sl s
058 5oy oy a4 ax s b b 5 o ganis
glaarls 5 1) o Rl dlg e LS We
K ol Exose ol 5 das A ozl
Ol Lol T Sled 4y (3581 iy (sl o siome
el o lo Ul (gl 58 s gde ol (6l 5

ol e 5l slal gkl Bl (ol
O epE s LOS (Ome walisyy Ok
deamsd B3 s se SO 035 s ledes
anlr S e Load, s e 5 e S
Sl b elanl slasle, ol eled lenils
slassliws sy 5 ele Sby Lo Oy
s e a amelr ol Bl Sl gl sl s Kl
Lo 5o L 0SS (635 4 Ol5 oo LT Ll . leslys
LT o pol Lt b i 1) of 5l aaliS
Ll s el 3l oss sl b ols
dy el ol Ll €35 Las Sk
5 e dacls ST Ol el 4l LSl
Ssel dsle Lol s S sl | elaxs] gladlag
Sonyp sl ool 5 edis Ls syly 58 S8y bl
SSLs S 58 sl Ol e Sl 03,50
RE PRI

deas Gy ) ol gladle &S (632 gl LS
5 pohe 5L Sl Ol sl 03 S5 ol Sl s S
Sl gsdre Loy S seks 5 e ool
@S s «SH3 5l s B s 4 04
Sl al Gl sl ) Ok S b sl Ll
boools oy b gsd e S Odagd Lad e

VRV

JUis w2 515 (5SS o e @ o)l pen s
sl e 03 sdate gt sln (Al 3L
osba & el ey s Ul Sl S5
(SIS o ol s S e LS 65 sl S
03 pladie Sl 035 Iy o 4 Wil 1 2
S SSR s Siom e Al i 53 S
5 elbls e 5 S S gl 4 o
Slel il 5 SBLST & e 45 035 (5SS o
P Shorl e Gl 058l ea S el el
el o050 SH5 Sl BB 5 SauY
s 55 (5305 el 5 SBLEST 51 liS e
Fros el WS S ey S
odal O3 00355 5 SIS A8 5 @ole 5 s
Iy ol a8 Col on g ool Jlons (gla i s cpl L]
Olge Lo oS 035 al) 53 Oslg a4 e
Sy atld Ul 5 e s

Gaals s oS 5 odulp Ay @ g L
il gul oolpes B3l e e
g s O yon it slaand, SeolsT
B MBIl 4 e b Wl b
DLE gl 4 e Ly ol Sl
s OIS 5 bl sl 5 Calis glaans,
LY by bl el eds il slaai, Ol
Dbl sl Gamelr 52 o5l 5 e odaze
whled o b alie glaand;y o 1) (5 5SS
5 ok Ga0s (S iela Vs Gl Sl (A
g v oslal Pl 258 4 fle sl
Sl Jlow > 4 5L dbaid; (S is
Sl 5 Al sla iy Gl a5 s eled

(\—‘ﬂ) Sl °J".’i‘).

http://bpums.ac.ir


http://ismj.bpums.ac.ir/article-1-690-en.html

[ Downloaded from ismj.bpums.ac.ir on 2026-06-28 ]

VYA 5 5 ls 5 /Y ojled / padona Ja

ey b/ Yo

S 5 e 0T L s S 5 a5y SK s &S
SSan flge hny s> g dipde LT L
ALt SLlS s e s 51 sl
L sl ode 5 315 e o sl b 0ol Ll
Aas e Auldl il glaasls s

Loosld 5 ple o oS placsls 5 K (S
G oS Db Il OF ol Sl Lassse b
LS 33l 4 e cpdir sise S ) 635 Al e
3 Siaes el 5 Ll ol gan Lo Laojsn 15
s o Bl sl S e oS L LS )
b sl 5 e Goige ol OS5I 51 S L
o il pesge 03 plld s Lelas Lo ol
o red Sl 33l g sl e g ale Ls 5,
a gy SBLLST 5 Slel sl g L ele Gl 4
IS o axl e S e

Lol 53 035m cpl ol Sy e w5 o 2 313
ele 5 el Gk 5l s AL @l Copae )
il glacand 3 Dlad Sl Sl el S
33k 55 5 Lpd bl el 5 o3 g
Sotalln Gl dedda Dy a4 3 G
S s S anl e L laelSans 5 acand
S aallos OF & ol oS anl e I L3

S35 e ol sl (503l 5 e o3 se
Sy Lo b s AT a5 M Ol el
ol e 25l 8L e 2 g S 5L 2
e Lsp 5355 L;)')AT(,.LaJL;A\;)'l REJPRGINY
ol ol il e 5 S e s de Pl w
05 b e eylde s UAJJ.JV.:MM L dbre L:.é:
SO g o oded il G a3l (aen el
S Lol 515 S e B sl o Ol

J}";Lf 4\.2..,-:\)9- ﬁ a)(.b\

23 35 0 53 85 Sl G oo Cp e 3003
SID S5 ot JSK8 o 50T & Ol o el 5
Sale 53 LS Saa opl 5,00 Cos 4 elily S
b el O s e Blise BL3
N L 0T L 5 &S e 1) oo Wil 53 oS
Sl e gl sl 5 e glaej e LS

.Js.}\a.)\.\j: n}L@J QL:A:

R T R TS
a5 Olanad )3 o5m b OAed b aS (g5 (sl LS
s il O s & cl Ll sl odiS s
SN e R VS P RN LWV Ry JYRR O L R
o b)) sl eds asllS glains slacs s
ol 0 dexr e P e il
Soise ¢l bl r.i‘o.)sib J- b as slae)se
oass s Syl sled LLgosld 5 e
Sleo gzt 5l plUSams 0550 (nl 1) e 092

RSIEEAPRTPL

3 pke Hlsn o p e ol ol gl 5 e ol
L@Edtpjgﬂwdub—uﬂ s 5, o=ls
i el Lla A8 d syl Al S sdalin
3 o lp WolSaus 5 Ll &l (glosge g
O al s el axsldS GBS L3l 55 sl
5 A e e Sl ede i a5l
g e LT OT I8 5 b L Jes &)y

S ecdlises C)hw 05 e Sl als saese pl 5o
Sl Loy 5o 4 byl edomy b 0L
ls cla.ﬂ Loy cilies i 3 OBaS Wil
Sl LIS e Ll 4 Jes o pon sl
Soryede 5 LTS3 51 pan il oo laasls
FRCCI S WCRPIPH O WS SN S
V.Lc O ebows Lol gl 8 el S O oyl

http://bpums.ac.ir


http://ismj.bpums.ac.ir/article-1-690-en.html

[ Downloaded from ismj.bpums.ac.ir on 2026-06-28 ]

fOV/ d)}u}rbejy

D‘JK&A}J&‘»}.

5 e gednl 5 oS slagsl 5 wS
SR TP E A PRI PR PR
el g rolde Oledas s 0BG (nl 51 sl
LS e Slegbge 4 5550 s b oS 358
Sl Pl A8 o 58S Jlessge 5 0T Ss
St KSp0 Gl S Sl 5 LS g
s Dot 5 B Fesle 5 S sels
S 558l 5 asls JUS) CukS 5 Ol (i3l Cx g

(V) njfde L)l)'yiuij\s 4

0590 Kl b

Sl Ll sl 5 ole Seise sl Ol LS
ol pelpe S1IS uba Ll s @l b
Y os ol ol e =S shuarb | ey s
(ol 58 s IS (ganes

Ll (o osladl Ll (o o wls (d
SN o]

S35 (e se500 535 Ll ()

ShAS oo o3l (55l 5 e (goi e Sl 4 (sal 3
Tros L e aide gl sl Koy
Jlaz=| 55 o bl Slas O (slas 1,5 L 5 iy e
G s oy SK5 s e ol Lol syl
Moy bl 5o L S84 eise 31 a3l JLis
5 M Soge w S ale a el S
5 Osd ol bl Col 5,8 s s
ui)')pT S ol do ogd ool 3l s Slesls
Ol 5 Sl (bl 8 o5l 5 Wle (So55e 53
Ligel oo axom 33l 5 300 O 5l e (Glojes s
Alb gls 5 Conl g it O s

Sl s sasdlhs 5 O 5 (Rennie) S,

s Soskd g psle ST 5l Al &S WS

(Anderson) o sw, k1 imes 5 (Kubota) b5 S
Ul e gl e 5 Sl s
(O 5 1) L3S Caoy LlLSL ol b gesst
Olye o (usld 5 ol (gojse 5l &8 J= o
L s Ble Lol &S s e ol S
OLENe Lo a8 dizeos 3131 555t ol 5 L340l oo
S s Ol o 5SSl L gy e
gl 5 e Dl bl 55 e pgd g o )

el iz Lol L3 AT
Ses S osonr B3 (sl 5 e gese o
L3l @ ooy s wlegs (WS ((Soldls
Al Bl s Lol . ls e
D bl 5 Wl e UK L o 4 e
Sl ax e 5 LS STl 4 |y s g4
S 53 Lsd ole padpe S a prly LaelSs
Cose 4 e 5 LS Ll g A ansde 3 &S
1B 5 aph o opd bl e 056 S
Sole 3 Ao Sl AN S pons 0 4 S

(9)@.«‘5.}»&: aJJJT\ d).l;:)) 6))“)&.&

S35 phe ge5pm 5 amse D36 (1 Jyr

-

55 ke [ &adte :]‘

& = sl ozl

e Ll iy e 2 il el Y

&tﬁ JLU 35 oslaal iy oS - Y

P b s gl f

e & wlys ol 5 0

= & ol saby F

—ailr e —ks Sisles Y
et Y e

D G T ST R R LTI TS
il CekS 5 e (R i
LS Cose oml a4 o)ls anyde C}b’yl}d\b
G e S5k 4 1 ol 3l s adle sl

http://bpums.ac.ir


http://ismj.bpums.ac.ir/article-1-690-en.html

[ Downloaded from ismj.bpums.ac.ir on 2026-06-28 ]

VYA 5 5 ls 5 /Y ojled / padona Ja

o g g:,.k/ foy

313 s o dx g s ) g0k O )5S
B8 SRt Ol

s 5 ele Dline sl Jal (g5l 5 oo (se) 50
Opzmas Lled o sl S e pl 55 8 S | (ol
e Gl S 5 L AS e el 3 1) Glava) S e 0l
S S ol b sSen 4 Dline (o5 glaan |
33 gl By 5 WaelSas ctla 5 e A g

JBs @ s 8 5 i g0ty &S s frd
JE o L bl 02 S s S ) el
e rd 4 015 o 3l al geher Sl s ket
5 S 09 B s Je L;LA(.;W_M (Lol gy o
S Bl gla o s el s ed O
ol f\JSJA &S a0 ol GBS Wil Cl
O i w0 5 e S bl o, G 5150
Sl xS ol o2l s S
5 ek glaysls sl gl ooy b a5
A3 Sl Lol (Sl 5 g e nl 5 335 0 Ol
3eisn Sl oladl gacyse e dle oy 5
Ly, 5 odaie Sap 5 slal Sl il ,u8
Sl Ml

G e S PUlS feade 53 Cmio 5 e (50350
433k (gl OIS w3k o8 (Kl iy o sl
ojge bl 5ble 53 1 O Ll VY lijls e 055
Kl o o) 40 &S (S35 oDl 5 diled 0 50
ON) L5 8 o 50 ailate (soladl Ay 5 Sy 38 Com 5o

K- el g (2
AL LS o el B 1) ae 555k 5 oo o)
5 M ((Solsl wlings it glaatus o
L33k ol b s a5l & L3Il laes S o
el als e xS e el

5 oode sl 4 Ol s gaeddle 158l
Bt ﬂU coo |y ol SAS3L 5 25d e ul
ol a5t gadlas 3 5 Ol LA) das e
Ol csode 810 5 0550 51 23l Sl oy &S 58
(8) S o Iy et e 1 015 5l 2005 S
Lo e Sl 655l e seise
Wl adeS s3h sl 5 Kl e 35 e Vb
Sl Oes 5 (woolnough) Sy a8
R R RN e Gl il S X3S
dyde 53 1y ol B A e ptS ) O gel il
o b i o pla it sdul 53 5 Wil i
el s s (V) S Ol 1 Wyls LS 5 e
L5 ol 5 pmpeke s psle (1S ol sl 3|
S o DIl 3 el 655k s

3yl Copldr 58 JLaS 55 3131 (gl wman 0350 gl
BEYE REUS FYWIPIN Frp= VGIN|PY IR AU GV P
AT 5 s s b s (50,035, (S 5 Jad
3 Ledle S gl O cpl Bl S5 VL
sl el Lol 5,05 1, syt ol laclds
VLt P v PP W G PRPPA PR |
0> dye b SOl 0 008 S sl 4 ) 23
5 S ele GlalS o o3l 5 e gelsm
S 5 Eom oo blas @ ol 5 OVl L
e Soipe ke o d Cosae w b 5 LSl
Slr e 5 ele slacdles 5 s ol

s S Olalesl gl g 3 6 canalr

Sa3k8 5 oo 50590 gLl il b (o
Sa b s g e sal sl 5 e Geise
Ll ol o a3lgs Ol 3131 AT 5 (s e (6l

3 Qld g gl p S e cpl S ol sl e

http://bpums.ac.ir


http://ismj.bpums.ac.ir/article-1-690-en.html

[ Downloaded from ismj.bpums.ac.ir on 2026-06-28 ]

YO/ 5558 5 pho o550

D‘JK&A}J&‘»}.

Ll edis wasl b Al & lades o .ol
A 655k Gy oo ) sl 5 XS 1B g rie
Ul e bl b s Shes sl 515 aled 585
AL easl 5w B3l | ele g asse O
L sl

2oedhe Llg e st sld 5 e Goise S
Sl 2O i 53 8 ks 255l sba iy
S 5o 4 il axdls 53 ke sladon
© oy i KU LS ¢l o & el Ll
Sl pdkir Llg e eemen L3l Gy
ole slae K 5 balpens b sl ansls 3lLeS
S Sl e s s Sk Sl S sl
s Sl sgd e 1S s ede Se s el
3 S s S gaile UL e sl
S uled sk b esse s slaton dalpen
it 8T 55 s ok 555 s o St
A8 Sl Gl WS oism o
Sde ol S dxte ks (slaessn (15 5 g
Aol 5y g b opds U sl azdls Sode il 4
32,8 Do 5 Sa 5 Gy Dok 055 4 34
S 1y aels] Olimen bls,l ol

wple B8Ol dexr Sl sl gl Ll
5o Jole sl oll glas (SoL w = S1e
s ogladke Lld o4 by LSl 58 eye
bl 5 ol sl a3 a sl slagl
2y atle 5 g onl p oSk

(ol 5 e el w ) S S s oS Gl
Lo Boye 500 5 ole slaossn 5 (SG and il o

aleip (P At 5 pame D sons )

fror S dm ol slaxl Ly, o5l
538 sl (s o) Olge Lo S il

3 e Jo KlSo s 05l 5 e se5se
OF 55 a8 o 5o 1y AR 5 Slides 5515
Ol Salgh 53 S mar 555 SLbI sl 3
e Sl 6ok 5 s seje ST S S
s O Wl 30 by e 53 gl
A Ulr gt ol S Ll bAs e e S
2ol s sl el

3B o 8 aale b sk 5 e Glaes s
s b ke sl 5 e slaesss L LU &
(;—i‘ S W,ls 3)){ dAK.;:j\; 9 d,u,zx Shhe
s HMellgm bilsy Gt a2 g

.}JJ§L54 d)[:.w.! ﬁf}&@‘y}u

M@\AW%) ‘_;J‘g\.'é‘grb‘_;ucjy

Cilo s
sl i gl 505 55 (ol 5 oo slaes s
Gl ol gaen Clal Sl Ll sl
Sale sy a4 pldS pa Jy Al e e e
L5:'> Lﬁa)j.d J\ fj" BE J\MSL;«: JL\;: b dda k)"‘
35y oS A3l ;\;\wﬂw&ud.@wx
Slaains DS M e p5b 50 aJl 4 54ls
G olas 5 asd e 3w Ll Selgls
JU“LQJJ J;w \) e)jﬂ JJLW alal )‘ J>-J.:
slaarls Wlal &S o35 il s sy
wlaﬂ)rﬁnw‘ﬁcﬁﬁcwu@»i)
A Ol Ols e e caa SO o0sls Ol sl
}Jﬂb)g‘“cﬁ)@%j‘)ﬁﬁ@‘é‘%)
4.25%.;)@)\...« L_gLAaK.L.«J ‘éﬁ‘)é‘:"&‘ )‘f‘
V.l;gﬂ ool s ol ol Kea &S od s

http://bpums.ac.ir


http://ismj.bpums.ac.ir/article-1-690-en.html

[ Downloaded from ismj.bpums.ac.ir on 2026-06-28 ]

VYA 5 5 ls 5 /Y ojled / padona Ja

Oz (he 50590

Ogst e sjge IS Gs OV sl
http://commons.wikimedia.org/wiki/File:MOS_Boston_on_Charles.jpg)

OYAY) O st ss oo 0550 s Slad (Vs 5

il gla sl 5 ol is o 5SH5 ol Sise
W Ese cpl ls 13 e5se gaib ¥ e s of

e 35yl Jol Il
wlid S ol (Dbl Jle cole dadly B
S sae e i S S ksl
SIFFS Dl g e Oladige (S

hine 003 5l I 5SS S0 e glass

Sl el b gty 03 T dl s e (o5
Youd-Yer# Jl s 0f ol 3lesb 5 ol ks Ll
Gty 5 ol Voo 51 (i () i) A ol
R B IE VLS MV S e
o ideld ool o aw e pe (Y i)l
S ol el Syl a3 S g e i ]

Ak il slapdle Jald s St

http://bpums.ac.ir


http://commons.wikimedia.org/wiki/File:MOS_Boston_on_Charles.jpg
http://ismj.bpums.ac.ir/article-1-690-en.html

[ Downloaded from ismj.bpums.ac.ir on 2026-06-28 ]

Y00/ 5558 5 plo o5

bl,&«a‘,d&“ﬁ

'JJJ:?‘LS“KJ;; dd.:jd)) ;Jﬁjcelﬁw

a8 s Jem s il (a5 5l 3l Jbe

OFAF) O gt o 0350 s sls (7 ot

(obdzask 250) Ostam ole o550 (F iyl
(http://dinotoyblog.com/forum/index.php?topic=865.0)

Cs ) oblis| S . Mugar Omni s
Aol 5o s sba Slalils b s
Sl oles foucalt Jsub (e rﬂj,:
X sas) o3 o &2y 5 5 Charles Hayden

.0 M'Lcd)&»fvl&éo)jﬂ 6@) (O)Y

ol Pl s 2l LA adb Y 5 e
oeSbe OB sl ke bl
Sl e 361 Colby su1 New England
(ol s

Jola s ols LIE Akl S s e S
Mk e 25 sl

http://bpums.ac.ir


http://dinotoyblog.com/forum/index.php?topic=865.0
http://ismj.bpums.ac.ir/article-1-690-en.html

[ Downloaded from ismj.bpums.ac.ir on 2026-06-28 ]

\\“\\‘,;;;I;J.&-/Y o)u/rh-\’.aﬁu“w yk@/fof

(YA SeS Jsbl © syt

(YY) oy S5 el Il (a8
(http://livedesignonline.com/blog/sky-skan-provides-expansive-sound-charles-hayden-planetarium-bostons-museum-science-harmans-jbl)

http://bpums.ac.ir


http://livedesignonline.com/blog/sky-skan-provides-expansive-sound-charles-hayden-planetarium-bostons-museum-science-harmans-jbl
http://ismj.bpums.ac.ir/article-1-690-en.html

[ Downloaded from ismj.bpums.ac.ir on 2026-06-28 ]

fov/ éj}u}rbojy

Q‘J&mﬂ}dﬁsﬁnﬁ

oot b 5o 5y Lo s e Slaojse 2l
el a5 s Ly SE 4 sk el O,
o 58 I b Jlo LUl oS ol Bl o530

L (..Lo 3
S Ll pladand (rge g sete Slaese Sl (Sl
See 3l 6Bl sause Sty 4 S s ol
SASon ) OF 50 pa) SIS Gejspe
25 Sl e o8 S S 3 e eige
o3 3 LA Sl Gleglad pomen 5 SWIT Lo
Gl SB35l o 35l 2 slaelKaws 5 blas

305 5 gl ga pa L Lol w3

5 ok ey b sl Dy e (So)se
dile (AS o 5yl OBSLs3L lp O, O o
5 Sl oy b (8, 5 A, ‘V’l’ b sl

BN ) (VY) o 8
Lo bt dos w53 o glaespe 5l oS pa
Al s 4 o pate 3 4 pame glaal
038 S sl ol glaal 0l 5 (S
S il o 0T &S el O 0l L2305 (gl 0350 5
4 01 il lacand b 5 dles 030 53 53, 4l
e a SKGE o e b s il

30 Sygot S (6305 Llhew 6‘-’“6;‘@ d)‘jff.

OTAN(bidzach ) O gt se oo 0550 A 55

VAT libianbs JL) O gty (o 0350 (B g5

http://bpums.ac.ir


http://ismj.bpums.ac.ir/article-1-690-en.html

[ Downloaded from ismj.bpums.ac.ir on 2026-06-28 ]

VYA 5 5 ls 5 /Y ojled / padona Ja oy b/ YOA

_——

O¥AY) S s e (V0 peas

- .
\ ! THE X-'QAY,

-
IBREAST IMAI .
Image-Guided Procedures

OYAY) S5 6l g b ol3T e (VY poms

http://bpums.ac.ir


http://ismj.bpums.ac.ir/article-1-690-en.html

[ Downloaded from ismj.bpums.ac.ir on 2026-06-28 ]

04/ éj}u}rx;ojy

&l,&«a‘,d&“ﬁ

Vi Museum of Science. SEPTEMBER 3 — OCTOBER 31

[E Level 2 BLUE WING
Cahrers Water b
Theater Stones
Baes
Level 3 ’ cr?as ’ i B Dasasiin Butterfly Gardzn
- Brad Washbun Editin i X iTamarins a
« Weems Sculpures allof Human Life
Take Green Wing elevator or '“‘uuﬁ 'M% |
stairs UP to Level 3 e Theater of
4-DTheaer The Light  Investize! Electrity

n Hote Conserve@Home .

q Iain envy iz Red Wing, Level 1

T
Science intha Park  Museum Then and Now

m Level 1 BELUE WING

Math Moves! _{ The Virtual FishTank

Mapping Making ® Spesial Enginesring
Charies Hayden | GREEN WING | Modsls Exhibits DesignWorkshop
Gordon
Curen Science
Casmic Light & Techndlogy
% @
o Photogrphy of
Modernist Cuisine
Mugar N Opons i Cotoder
Omni Thester et S—’ !
bed ° n T
9] g e — ] —
Museum Store | |, focund he Werld Parking Payment
Blcew | [ o WELCOME o
M Omni Theat Furchnso ockees ‘ ) l - eatl e
U = e e MeE‘ b;ﬁ hie Take stairs to Lower Level
Take Level 1 Red Wing o
elkvaororstairs UP
Lower Level ek ELUE WING
[ Green winc BN On
g
- I Enemized! Accessible oute to
To the Moon s
. Shagiro Ferrily | Colby 1 ) Tarsportston Theaerof Electnsity
* SuitCabot Lab Science Room Catching the Wind and WeatheiiVise
* Live Animal Care Center Live!
Manotechnology
Lower Lobby ﬁ‘m ~ Whale Migrtion

| Take Level 1 Red Wing ekevator |

orstais DOWHN to LowerLevel —I
] [ st]

ABids Natural Takea
Word Mystenss Closer Look

Trceratops Cliff
Dinosaurs

Living on
the Edge

B eketor Py socessible E] #ssistive Listening
Accassibility Servicas : : )
Lost & Found Gr cal 617-583-0319 Stairwell Y Coatrrom & Loskers Audio Descriptions

Hirst Aldaod otheramergencies [ Restmoms EZ Cash Machine B exie
INFO Lost Childron:nstuct children © reporthere g 5 3
NEO  Forcign Language Guides [X] Famity Restoom [ Food B Chos=d Captioning

Whoaolchairs, Bectric Scoowrs,
Sirollars, Somi-Privato Nursing Araa acoess Baby changing facilities avaikbble in most restmons.
ANg: Areaham in the Museun i fine

Osn 3 (0550 e sla sy el (V 22k

Q) Paring

u Separmte paid
ticket required

Exhbits subjact to changs
dus to Musziam renciations.

http://bpums.ac.ir


http://ismj.bpums.ac.ir/article-1-690-en.html

[ Downloaded from ismj.bpums.ac.ir on 2026-06-28 ]

VYA 5 5 ls 5 /Y ojled / padona Ja

Sk

SEl s 5 o030 Sum gt OF 5
(http://dn.educationaltravel.com/sites/museum-of-science-and-industry-2/ )

S cmio 5 ole ejsm ol o S JEOF poas
https://segd.org/content/science-storms)

http://bpums.ac.ir


http://dn.educationaltravel.com/sites/museum-of-science-and-industry-2/
https://segd.org/content/science-storms
http://ismj.bpums.ac.ir/article-1-690-en.html

[ Downloaded from ismj.bpums.ac.ir on 2026-06-28 ]

TPV 6558 5 phe o5

Ova) DC Kl Las sn Jo o350 (18 s poad

http://bpums.ac.ir


http://ismj.bpums.ac.ir/article-1-690-en.html

[ Downloaded from ismj.bpums.ac.ir on 2026-06-28 ]

VYA 5 5 ls 5 /Y ojled / padona Ja

Cgm b/ Y

4 Leaddle 3l 31 sl o3 S sbml | SIKe 0 40
L3l 4 oy sl Wl Laglsa 5 Ladlys o 5le
QT 2 e}W E) .Lo)‘)]:.t j&.v ool dua&”«b
Q) .L.)‘JJ:J g:‘-&)}:’. E) L;:.br.-; oo LS enlasl

QOV=YY 5 sad)
60_}}A 6\f &Lﬁm U:..?: &.ﬂ ST .\{L;v
5 A el oS plaed s sl 5 oo
Lolea tb)‘} )‘} LQQT BE] 6.,\.\&5).)5 ;51‘}"3 szj‘.-‘"
Sosld 5 oo Soipe 0l Ll el el
LolSaes b amels sl 3l LT 5 osdle 5 w15l
5 sl slp Ayl AL Glen kles s

Al sl el glas s Coss

Soise sl 5 e laese I s Je S
Washington D.C . Bl Lad 5 s
\‘\\cf’ Jt.w DL bj}ﬁ k)'l‘ .JJ;L;OJ.:)J b lﬁ[&:ﬁ“,ﬁ
)‘ J.a_; Qrk.:.n 1A% S 9>~ SV Lol sl alu
Llis 0 gadyeise cpl 5 AuS o0 i35k o550 (]
I3E% U'i( Mbdﬁ bl: Q@J\Ms.l.ié)b Sl BE
LS‘J" j:" &Lﬁu'.l;u L..«\i.})[.’ LSLAJLM B 0}3&9
led e ol o s ol s 5SS
)‘ LSJL:.M«.’ (\\c—\? ﬁ}@) ML!L;G ‘Jaﬁ‘ cli.:.w.)
u_QJ.lé )\ &‘M\ 3% U'i‘ BLEERE-X% 6@:;&'.\.»:.)
e olaleslsn 55 ool 5l 2 0ol Kp
3 pss Sl S b 5o Gl )l ey S

(OY4 ) DC Kty Lad on o o350 (VW 5eas

http://bpums.ac.ir


http://ismj.bpums.ac.ir/article-1-690-en.html

[ Downloaded from ismj.bpums.ac.ir on 2026-06-28 ]

f;‘r/‘sj}u}rbejy bl,&w‘,d&.ﬂy_

- —
LaiiY b
—=t; =y
7 A - X
-/ e 1
N
= — e —

- L AEY - cm——\

OY4) DC x&Ksly Las 1ea o oj0 (V4 g

6)}[.'\.'9) V.L.c RI3E% K )‘ L;"M:J Coand U’3-| BE
qu S JJJ}) Llols JS.) L;;.) j:j"

s ol slassge dgl gas, V0 (Y Jgor

o o590 gl Y
o) Ol .
) TECHNOLOGY: The Tech Museum of Innovation* San Jose, CA
Sossd NATURAL HISTORY: American Museum of Natural History Manhattan, NY \
RSN PLANETARIUM: Griffith Park Observatory Los Angeles, CA
L OVERALL: Exploratorium* San Francisco, CA
Sl il
Lalsols Franklin Institute* Philadelphia, PA ¥
S Museum of Science and Industry* Chicago, IL A
355 Montshire Norwich, VT f
AL 5 Oregon Museum of Science & Industry* Portland, OR o
s Center of Science & Industry (COSI)* Columbus, OH 7
Brl Maryland Science Center* Baltimore, MD v
Sl Pacific Science Center* Seattle, WA A
P il California Academy of Sciences San Francisco, CA 4
S McWane Science Center* Birmingham, AL Ve

http://bpums.ac.ir


http://ismj.bpums.ac.ir/article-1-690-en.html

[ Downloaded from ismj.bpums.ac.ir on 2026-06-28 ]

VYA 5 5 ls 5 /Y ojled / padona Ja osm b/ Y

(O¥4) DC sy Las n o ojge (Yo poas

OY4) DC oKily Las sn o o350 (YY) s poad

Ova) DC Kl Las sn o o350 (VY s poad

http://bpums.ac.ir


http://ismj.bpums.ac.ir/article-1-690-en.html

[ Downloaded from ismj.bpums.ac.ir on 2026-06-28 ]

FP0/ 5558 5 plo o550

D‘JK&A}J&‘»}.

L33l S ol Sl oSke 12l S a8 -
23 s KL 05 S LI 5 sdalie gl S
Aaled o (S e 0550

w OBLSLsL S el oK 058 8 -
ool s 5 ey DUl 008 oS
Com bos olas L 03 S L 5 olSaus (slaaeSs
) L3l oo 0T a4 s 513l L

55SL S L5 5 58 olKes 5 (Shettel) fxs
S A8 o Moy SR Sl oS S s Sl
s aiS ssl Sl s AL 5 Sy oS
5 ol 5 (Scerven) oy Sl (14) wle b
R ST R vl RN e UAK:M; 4 e aS Al
M SRl 0T S o 5 gl 5556 b
338 o SRSk IRl 4 e ol s 5 S
Wl 5 by p s aS L3S oS uomen o]
e Glmal Gl ol Use Cov K5
() &S oo My (2l oS 6 Lo S
s gadlas s OLKea 5 (Richards) s s,
sl oS Lles 5 bellas & L5 S 518
Lo s Sl bt Wil e S e 0 S
Al gm0 diS a3l sl aS (o sbay (il Sl
b # o ol ol 1) s Slalesl 5 1S3
(V) s 0Ly o 4 Olaman 55 o33l 51 ey

s bl Olge A5 ik S lld
Jelos 5500 el AL Yool ogse gleelKins
Jls e L passive Ll 5 Jls L active
OS5l o8 e hley Jléye Ll
Lo s e 558 Lol & il o Ol & ol
el S S s ol e sdalin | ol
OB S a5l Wy 3L &S s u.ﬁ.l.:aalf»;»; Il

a5 Ll el Wl LIS ol L Shes O son

o550 3 e sl el 5 bl
$9Ld 4 oo

Salauly b oosld 5 e o Slal sl
S oS a 1S (gulpl pizmen 5 bl aol&Kis
Lz il 5 e Ol 1 ele ki
LS el SR e osde eyl
ol s st el Bosel s bty
Siisel el G55l 5 e se3e a5 3 saia
ol by e33b o mio L6 S Oley s Ol
S S el e S Sl b s
skl (6, Wl das el 1 ek
Ales Ol 1y Olaal ol ay oo zeed B AL 4zl
03l wslize bles 5 WelKows Ciliss Oliiss
DB s 50 s Sz sl 5 e slaes s
O 53 1y oSy & Sl goast 2B 5 Ll
aliso sl s ™ sl 3l SSsL
Lles S 5,158

ar g b le gosge bilus 5 olKaws IS b
LOT Ll eoman 5 Auled o 1y DS 3 5L
U s s S wle 0Ly e gl 1)
10) 355 sl 331 55 (o800

Slr e S T 0L 5 (WOIF) il
rhels a8 Wols 13 b e ede S5l Lles
05,8 ;S50 (Y 5 LS ae (Y culis= O
Lls eite ¥ opl &S e (VF) Sl oS s
G Lol 6, Se3lnl 5 anlos gl o aS ol ol
SFP s e OISl i (6 S w
OA 51V) 13 S s o se ObJECLIVE
SELSL5L dos Wl o icalde 56 -
Loasl 0 o gl ol S blis 5o oS o

M@&aML&wde}.bﬂ&;éﬂM

http://bpums.ac.ir


http://ismj.bpums.ac.ir/article-1-690-en.html

[ Downloaded from ismj.bpums.ac.ir on 2026-06-28 ]

VYA 5 5 ls 5 /Y ojled / padona Ja

o g g:,.k/ \idd

O3S 5 Ol sl Jls (583 53 ode (slaaly Oslg b -
b ol Byt e 4 gdeadle sl Gua L
el 53 e anly sla Jad Sl

o KL sl 5 ale lacdls i -
S a ode Slojls 5 Slple > 5 Ll s
2558 Sl s s A 5 ks

analr (gl Ade 5 a3l (gla Jad sl -
CLalbi, 8 5 bes s ol Gl awes sl -
izl Jilos 5 aolans oS A 5

ORIP mmen 5 RS 5 5 bl ud, -
S Sladal ;s

5 ke glaysis gl e Glacn 5 ol -
(b o) 55 Lo sait) Ol

ciles gl s 53 e (5,500 Sl 4 Ses -
o 5 dwye

s o L sl 6l g S sl -
We) Ol ol

Sl S|y bselSiils (sl S e AL sl -
Soskd 5 oo oSl

slas gy ulad 5 @l Cer S sleyl -
a3 5 e LSl 5 Sliis ST e s LKy

References:

Mbuwg,m,\{@gu&duu@ﬁ
LSy G et 4 QLo Al B oasles
SaS 4 6,3k 45 el aseie SIS 5 (YY)
33,50 Sose e sk b Ll 5 WelSans

s Al o i Bl
2l sl s e Soise e e B 4 SGIL
Suail 5 ale bam b s bald S5 Wl
dSCM‘réA)L:AmJJ:JCy‘}A L)';‘ J} LML’ oLl
G035 Jlis g bl bt LS sl 3
<Gl ‘;Alf .L.J:L o) 4o 3 ..L;.))L» ‘5‘]: W
Al G s ) s Ol S 58 el (S
L;b- 95 kS JJNL\NJJL”M;" BIRTS TRt sldas ;_éjﬁp
sl eled 53 el s 5o 3l a8
b JJ“L&}}LMK:M:},\;J){ C.Ls vﬁbl«éj S eed
Sl 4 s o3l sl (YY) s Lales

e I

S35 (e (50550 Slaal

2o s Sas eske 4 e I 3 Ol g s =
calises glaasLs

e Coale b anslor s LS| bl -

anale 3 g s 21531

O Oog0d p amen 5 S8 b J sl -
cle a8 e ple et Ol s

L Llels 93 J,<,J&, J'\ VJ& 64;'-L§ A QS L;..a.\.a;J

1.Nabipour I. Interdisciplinarity. Megatrends in
medicine.1st ed. Bushehr, Iran: The Bushehr
University of medical sciences, 2014, 111-2.

2.Stein  Z. Modeling the demands of
interdisciplinary: toward a framework for
evaluating interdisciplinary endeavors. Integral
Rev 2007; 4: 91-107.

3.Seipel M. interdisciplinarity: An introduction.
The University of Texas at Arlington. (

Accessed march 04, 2012, at
http://www.uta.edu/faculty/repko/INTS_2301/
SEIPEL.pdf).

4.Kubota CA, Olstad RG. Effects of novelty-
reducing preparation on exploratory behavior
and cognitive learning in a science museum
setting. J Res Sci Teach 1991; 28: 225-34.

5.Anderson D, Lucas KB. The effectiveness of
orientating students to the physical features of

http://bpums.ac.ir


http://ismj.bpums.ac.ir/article-1-690-en.html

[ Downloaded from ismj.bpums.ac.ir on 2026-06-28 ]

\ia7 dj}u}rbejy

D‘JK&A}G@}&

a science museum prior to visitation. Res Sci
Educ 1997; 27: 485-95.

6.Singh PK. Museum and education. OHRJ
2004; 47: 69-82.

7.Schmidt WH, Cogan LS. An Investigation of
the Museum of Science and Industry,
Chicago’s 2012-2013 Get Re-Energized
Module. Michigan State University: The
education policy center 2014.

8.Rennie L, J. McClafferty T. Using visits to
interactive science and technology centers,
museums, aquaria, and zoos to promote
learning science. J Sci Teacher Educ 175-185.

9.Anderson D. The development of science
concepts emergent from science museum and
post-visit activity experiences: Students’
construction of knowledge [dissertation].
Brisbane, Australia: Queensland University of
Technology, 1999.

10.Woolnough BE. Factors affecting students’
choice of science and engineering. Int J Sci
Educ 1994; 16: 659-76.

11.Greene P. Reinventing the science museum-
The Museum of Science and Industry in
Manchester and the regeneration of industrial
landscapes. The European Museum Forum
Annual Lecture 2001, Gdansk, Poland, 2001.

12.The museum of science, Boston. (Accessed
March 10, 2015, at http://www.mos.org/ )

13.The Museum of Science and Industry,
Chicago. (Accessed March 10, 2015, at
http://www.msichicago.org/ )

14.Smithsonian  National Air and Space
Museum, Washington D.C. (Accessed March
10, 2015, at http://airandspace.si.edu/ )

15.Boisvert DL, Slez BJ. The relationship
between exhibit characteristics and learning-
associated behaviors in a science museum
discovery space. Sci Educ 1995; 79: 503-18.

16.Wolf R. The missing link: A look at the role
of orientation in enriching the museum
experience. J Museum Educ 1986; 11; 17-21.

17.Bennett E. The exhibit interpreter; An
attention-focuser  in  science  museums
[dissertation]. University of Virginia, 1988.

18.Peart B. Impact of exhibit type on knowledge
gain, attitudes, and behavior. Museum J 1984;
27: 220-37.

19.Shettel HH. Exhibits: Art form or educational
medium. Museum News 1973; 52: 32-41.

20.Screven CG. The effectiveness of guidance
devices on visitor learning. Curator: The
Museum J 1975; 18: 219-44.

21.Stevenson J. The long-term impact of
interactive exhibits. Int J Sci Educ 1991; 13:
521-31.

22.Thier HD, Linn MC. The value of interactive
learning experiences. Curator: The Museum J
1976; 19: 233-45.

23.0ppenheimer F. A rationale for a science
museum. Curator: The Musuem J 1968; 11:
206-9.

http://bpums.ac.ir


http://www.mos.org/
http://www.msichicago.org/
http://airandspace.si.edu/
http://ismj.bpums.ac.ir/article-1-690-en.html

[ Downloaded from ismj.bpums.ac.ir on 2026-06-28 ]

ISMJ 2015; 18(2): 448-468

Review Article

Rationale behind the establishment of science
museum as a lifelong educational approach

F. Yousefi I, L Nabipourz -3 ,A. Raeisi 1, AM. Mosleh 4,
R. Azin’, M. Assadi®

! The Persian Gulf Tropical Medicine Research Center, The Persian Gulf Biomedical Research Institute, Bushehr
University of Medical Sciences, Bushehr, Iran

2 The Persian Gulf Marine Biotechnology Research Center, The Persian Gulf Biomedical Research Institute,
Bushehr University of Medical Sciences, Bushehr. Iran

® Future Studies Group, The Academy of Medical Sciences of the I.R.Iran

4Dep2rtme11t of Business Management, Faculty of Humanisties and Literature, Persian Gulf University, Bushehr, Iran
SDepartment of Chemical Engineering, School of Engineering, Persian Gulf. University, Bushehr, Iran

® The Persian Gulf Nuclear Medicine Research Center, The Persian Gulf Biomedical Research Institute, Bushehr
University of Medical Sciences, Bushehr, Iran

(Received 26 Jan, 2015 Accepted 28 Mar, 2015)

Abstract

The museum of science and technology is a center based on science to present the up-to-date
achievements of sciences and technologies from all over the world with the goal of improvement in
knowledge and science of society by exhibits, equipment and devices, how people can learn science
practically. On the other hand, the museum of science and technology is a place for presenting sciences
that convert to visual and practical actions and exhibits that visitors, based on their interest, previous
knowledge and capacity, can learn new things in a simple way during a short course. Several valuable
benefits have been presented by museums of science and technology from all over the world, such as
useful scientific and non-scientific jobs, economic development, exchange of sciences between
universities, research centers and other museums of science and technology.

This review, evaluate the structure, goals and achievements of the museum of science and technology and
its benefits for society, people, city and country.

Key wods: museum, science, technology, education
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