=Y. e YA 5L (AL oylouds (90 g S JLw ¢yl (owigeo QD)QJ aoliliad

e tigal Ayl pwliiny 5 doliy 51y21g > Ihb

'Obyloxo pws
WWAA/N /N ¢ b gy ATAA/5 /5 1 dlyys eyl
DOI: 10.22047/ijee.2020.199311.1672

Slr 57 9 L psle 5 (659l aey 5o B slacdyig ladl pas Sl ease
(sdign (igal doye (i Joe ol 5L gel sladaliy jgome yglims olosyl Caomds
bl oloslo slo gy 4 aellS 9 06 (sla ) 4l - canl axdlos (55970 ol g2y
00l (wdige el (oSS Mo slaoygs (gilaslely (slaSims alox 5l 5Ls ol oyls 5L
6018l o5 (gl oo 5135 swiigee (slroaSiisls jo el aS daoyg0 ol (sl Bus ales 5l el
@SS g Uhygal giludiin 5 bl ! colas ( aailelu « ijgel (55yanly aibsg a5 ol
Sl il axals oage |y Corio g i gl SThe ) 0as Wl (sla pgel kS (gl
o ZpiS (gudigee (i3l Ayl oty (20l aslyy (s>l 5 g (b« rasls
pobe 8aSa3ls ;0 17AA ole jge 51592553 )b (sl (sl (st (3ol di)) (ouliin)l8 099 - sl

el ol yo ol syl o Kzsls 2 slroaSails ¢ gwaige

sal )0 S (slad e dangs (yhygel (wlialS el cwlid)lS « cwaige (ygel iasjly agls

memarian(@ut.ac.ir « gwige ut’)'i"T)Q $Sdg (oS ey 9 Ol oBzsle (1 cuslasls slewl -



sotiden b390] ity (guliilS doliys slyzl g (>l ¥

doddo .Y
59y Sl yale g paasiie (59,0 Can g (ils aelsl g 4y 1508 Jle el (Lol Slaal |
Slosg oSGl 5l easnl Gluwasgs 9 anastie (8 (S oy (Ol ol 5o L el dasl> axngs
534S el oo 1905 8l cwdige (B39l (Sl st Sl Ta cojgyal . el 0y g5
colslil . coul oaes 0SB 3jgel Gy lS)aileews 5 oK gel ($148,5 dxgs s aS Yo ol S0
S wdige (5gel yal 50 Juo Saas 09,5 aw (el Ll g a0l Ol
sloeygs g Ladely (djgal ol 5 Globiwsl (cim 13l 03,5 50 (148> dasgs (sl Ol 2!
S ei90l 55 Tha 5l By, 45 (Memarian, 2015, 2017) cowl o 48,5 145 55 (godmie bjgel
Jsiio odas y5bay (590l OLulitylS i tpgs 05,5 (10 Loysd (1ol (5555 45 (I 50053 o0

el osilo

Jgiios Jmamiay ;505 )0 cwdige (s55iils Ggdeo V/F 390 WAY-AY Liass Lo jo
51 Gt el 313 0y30 (gl ol l5 S cmsigee (557313 0005 sy 45 (y90 50 - Llossy
3ol by l5 Lo it 5 Jgiidon )35 usidiges (5350 50 il ol 7Y
plosil (i agls Juaal )5 4y cwasge ilizes gladins) o Jd GlacS,n g aolio )3 50
45 ol 51 S 15 Cnis 5 casihigo (s lmoaSLails yo pae] oo Loliil5 31 ol jl oo
S oo plaslaS wls (edlad b laspel il g gie sl (o il 0,31 ol 2
el sl 550 (slmasliy Dl L1l ol U ablio sl Sal, 51

6oL 425 Olaz ) (omdie (Bigel (eSS SN slooys (gjlaslely 4 pnl ams 5o

Lol yids 0 45 s oo (slis Los andyin sloyg a8 (slaolisls 51 (golams o)y - cowl oo
09 g0 5135 m it 5LBoaSaS1S 33 (6553 5 | ualii) IS wlolie ;5 (oarin B9l iy
Ol JLss 405 (cmnnn Olaz 53 (ewdige (B350l Sy a4 (e sladeliy lamyl ol iomgsy 5o
2l (bt § dsliy (sylaslel (sl (Blymylas g (il (pgas asdS Cgo slac s
i ool 158y Lz daliyy jlimls Ll jo sl o0y 4l 1508750 wwiign (B9
0 dle slaasy 5 o sl 38,5 a5 )0 L oS 4y ol - ol 0t ooyt (casdages o]
3 3 it (i3l 50§l S (Syly (Sss g Sl Gy el outs S e
Ll Gl g9l ol pld g wlisios cpsle @ylyg (ls oRasls 5 (8 slvoasiasls
5,5 e plygs ol

Ol 53 (widies 5590D) OluwlisylS i . ¥
Lol JUWl g, 9 99290 (omyd (sladalsyp a5 ol ooty astive Alis oyl pol> )8 slal 5]



Oye (e S adl (cwdiee 59y Ui Sl Ml (6555l Sl 003 ;500 lgmtils 4
3L 585« 1,500 U550 Lyl o2,5,15 0ls plosil by by e gl als (ysls yy ogdle
5 oo dlazdl e olaaise 10 oY sla BT ol LS )5 g >l g SLaS i (3 4
28 G5 S« casdign (pisal 33 6,55 Dy . (NSB, 2007) asly s |y i asaler
smsign pole I 7, o 2T cwssge (pisel po (Aagiy cesls Jliod |y cudige Gajgsl
29 Lo ags it cogpal sl aigils ol aile g (cuolibamalo ¢ culitily, (555510 Gyzeen
a5 2l sy il ams ol (s a0 o0 plal (puoiigee ity b S8l (ciigs (590l iy
59 - losls cewsdy (6,5151 Bzl el cassls olan au |y o3 pole Hlaasis 5K
35 smontiges Bigel Shoe a st Lol gty widigee (50l )0 SRy iy LS
.(Abdulwahed, 2017) 3,5 L

28 smdigen (53551 Olgie b 9 180) Jls yo ol 50 (i (50l 596l 09, (s
o8l (ol 5o die eyl 5o (6,558 Ay gl 5l o Lo a2 lidl Ll oo 18 olKils
29 ol lae cajgal (sloog)T aSiTL 05 0,84 pamie Jlw dizr sl (o596l 09,5 ol o glio
420 curdigo 5l2oaSasls o loolSails iy )8 (slo Sl ey 31 23,5 L Jlos Sl
by 33 38 e ool . (Katehi et al, 2004) sudly 5,18 S50l 1588 50 wdige (gl saisS
Ol posas ol ) (e e bl (sl a0, Lyl (g0l (A5 i gl yo Simg
ol8asls o i (B350l )0 sy e e phitinl olStils )0 iz (b slotagsy Sy
Sl (sl 3,69 S50« Otgn (LT oSzl 0 cusiigs gl 10 (idgiy Sy ¢ iSisly Al
Ll 5 o8tils )0 SgrsalS s (i 50l 350 Ll AT o2 50 cusiigee gl
oSSl 53 prigo gl 3y 5 WIS 10 ulyS5 oRils 0 (cwsiige s pode 55el 500 a9ir
5l s

Jesl pandigen (3gal 5 Gigs 0 Lo 45 (souxie cbjgal sloog)S arndS das Jobo s
o2l 555 ads c0les S 154 5LET G ol 53 caslonls ally) (6,58 § o] ol 5 Sylace g anals
o2l (emdige 008l 5 Yoo F Jlu )5 aS el 90550 082518 )3 cwdige Bjgal dusyde (g5
(Vo) L g 58 08251 )0 cwwiigen (gamal 09,5 Ll 508 JLie 23,5 5 5Ll o8zl
Sleoaslasls jo Laog,S oyl 90 1o el (Y+00) Ligy oSiils ;o (559l 9 (cwigee Shygel 09,5 g
SIS b (cwaige cwlidyl5 Syae golslS LT olils 5 Liya IS olSitils o ails )8 cwsige
Ay uliiylS (glmoy90 (s3lslely b sl (glaJlu yo 250 g 00ls cuvtign (85541 (SeS) ol
oduh pliy (qwdife gl dinsj 59 (6,550 Sjae Ly o3l plasel (gl i) cdate (5,550



oien b398l byl (gusliityl5 doliys sl (1o F

03T o il Slogl (pwiige (gl (ctdgiy loog)S 5 Laaaly 55 el 5l ) 50
Ll (g Ll Ll Lyl (sloy5S 55 pwiige (sl 55 gl sl 55T
3 650l 200k 53 (e 350 5l lsS o  Jlie S 3,10 9925 (Sl 5 (9o (9
A2y g 25 S gSad o831 50 cumigee pigrel g 09,5 S HlandSl 9589 oK il
)y (o)l slaoygs ol Jl )3 05 pb Ll ) gee o815 )3 (cwiiigen 5250
oSkl 3,8 msle ol tils alaz 31 lall loolStsls 51 gl )5 omsiiitpo (5555 )|
e amg S (55l sgmadl 5 Spdanle jsal oAl plonle (50,5 pole olSasls
Sl (5,9l oLl s el (8 Sl ) ey (2l yo cedled 0 Ol blis ;500 )0 090 50
3995 Y1 Jlo 33 5 sl 00,5 el cuoige gl (5,555 090 &1 3 Jlo aiz 51 UTM)
A steie sladaliy 3l sl Sl o ailosgy Jass Sl j0 awliy ol )0 (6,558 (gemetila Y-
Ol OliaSTy (slayaS 50 5 oo Ll SSa g o ligiion (sly i 55 usdigo 250l Sae
aibaie slaygiS )5 Jista gale 4y S ol i (el s - ol sl B0 0
el azslas Slass OLsL aslagls
5553 SLaabobl « patige 55el Jine 5 gomsy §LooT uenli}| 3 ¢ i s9boes
5100 o 35a g (ol S g0 plil 42 052 50 wiigue (500U 3 casdige jgsl
Ay oyl 5 (diis 3570 (958 B ol8zils (yl ;0.5 10 3929 1oLl 45, 5 0B isls alax 5l oo Sizils
SlooaSLasls Ja) castige (slaoaSiils ;3 (cmwkign S2igal 655 slaaslipbly 5 005 s
iz b 9 45 955 o0 359050 Mg o iy (o (i b o ssitpen s Sl ssigs
5900 oyl Wl o iz 0,08 o ige (B30 JraSS ezt Sl disje 5145 ans
st (S LouSLasls 5 o gy ol i o o g8 Gl 55 kit (gl A o (5,350
s 50 (omoiges gl Slae 0aiiS e 35Ty Gl JLio s - el a28S g0 i
2l anlys Aol G ladle j (cwiige Ghigal 6,5 O gal il slaws ol
9 o S 50 dlinygls (6l)5S )0 (6,350 L iyl el ¢ ol 5 Syae Sb 151 oS
.(Abdulwahed, 2017) 3,15 ala3] cows )3 |y it (5590l dia) )3 (53550 sl ylaB y9-25 aitd
(it (Bi3al Shae s puie Lo iigal 0o il 3STe 51 (B (olusl ) Jguz 50
e sl 51 coloes o wkige gl priss 5| 1o 55 ol 45 el ouel

.(Benson et al., 2010; EECR, 2017; Yoder, 2016; Katehi et al., 2004) el IR RYIVE Jso.?-)o



Ol y okt el STy )0 owiiigo Stigel SLooygd 5l (lbaiged 1 Jguzr

e (s398] dumnasgo ke glaio 090 lgae
lg:\).ni 9992 oKl Lg}JS& (e u,u)}A]
(el Sl s 6553+ DumolisS 0y9 it (90l
(el OganalS o Kisls GySS + DawolisS 090 pole 5 gmdige Bigel
(9% Sbas oKals 6550 + ayl el S *STEM jb)gal
(! S5 Uiyl &S i (90l
Borsl gl J1yo (S5 oBasls 2yl (gl 5 Sy 9 (i gl
(S0 Loy o&ils S5 JERRCTORE TN
L9y Ligjo,l oKazsls 35N (sdige yBgel
labls g5 oKzl | ol S 558 (e dige yBgal
g el (6y5lid olRasls ©FSS e (Bigel )3 g
Sylails el oKl GrSS + ayl gl pole g owaige (bjgel
(WONLy L*QJS(;.G oKzslo 6)35‘-\' (o ui;)j.ai
Sy dse Koyl ol 6755 sl 5 g pole (pigal
5U &9l oKisls GrSS + dyl gwlisy)lS SRR TS iygal
Lg}.ch QL..fJL,Soli.’ij 6):5.)+_\..‘1‘;)|ML:..'2;)[5 (i L):J)}&J

* Science, Technology, Engineering, Mathematics (STEM)

5o sy 53 50l e el 595 OIS (ki B35al 00l 1505 oSl
Yoof Jlo yo o8 ol 0oz 5 (miigee (B350 (51,555 ol sl syl I Olejod 5 (msdige
oaiyd g ot (3ot ((omkitn S2igah sy B ool (g oS80 ol 3 .0 ol
ahatio )0 Lo g Gapgel dinsy )0 9397 ol ol Jl> 50 058 Sl anel> 55, Jilawe
ol s e0yls Gpmdy (pwiige gloara; )l cwlin)lS )90 Ogel ils e 51 5 (5,550
S| rge (8 Slrdis )0 (iR 9 (5555 (§98 die) i 9925 AT Eewl 5L (ol 1 oKzl
Aalss (5,555 0590 plaslil e GLT sl ()15 (slacunyd iolidlg (5,550 alaiia yo bgzeiils Ol
.(Purdue University, Accessed, 2016) s
655 Jalis )30 58 )0 ((omiige tigebr STlizyg olSails o 1SSl g oKl
Gl SSlizr g olStsls (omdigs gl (51,35 doliyy 055 o Byl Ol gl 0)90 5 o
5 QLS byl oigal oo« aygal S92 55 (Aepgis o 4S  wdiges e b Slgamsls
bygal 50 Sl igal ) guods o8zl (ol ;500 8590 09 o Sl cabateaddle oK iils () lsl ygual
Aeddde  waige sloans; slod LeoST Iiluazs 0)50 Hlhgaeisls (gl 0y90 (ol el cwidige



............................................................................................... gl i
sloaxly LS 50 (hgzeasls jI S o aeolisS )90 (ol 5 - sl sl (pwdiges g 4
cObb 3 5 a3l omrdign (598l dina) )3 iy A5 WV 395 s cuwiige iy 4 by
(Virginia Tech .University, Accessed, 2016) auS oo <udlyyo |y 0)90 oyl (5051,35 ooleS

STEM' 590l 0,98 lgie b  cwaigea gl doli o IS ol  STLS o8l jo : ShusS oKzl
olaslo oyl ;o (6555 0)90 gy 95 oo ANy caass (51550 g asl el alaio 9o o
g el gy 2 3Spe3 b gl pole (sland oo 6550 Vil (Lol ey slaz Jols
oo - FSTEM (ol sla g, ¥ s pole o auSB L STEM il ugyo (530,387 Y
.(University of Kentucky, Accessed, 2016) (s,Lo!

9 o0 Bl panss 5150 alade ;0 cwdige Ohygel lgo bl eRasls o :bgy bl oKils
Jolaz)o j0 a5 auS o olusl g0l 81, Ligs oSiils jo  cwaigee U9l 53 (6555 0,90 58 Jrmazs
St sl cusdge JLisa b laolislo g Lagdls o oghn g (umyad (it slacadse JLis 4
29 (emdifn (B33 (51,355 0)93 50 Gpdy by diied Cxiio 53 (el bl Olgieas
L) (oot ds 50 aul (clitn) S L bt 5" i ;o wipass cals Bgy (bl oSisls
.(Utah State University, Accessed, 2016) c.ew! STEM L Loy glaars,

el 12 3505 L pode 5 cmiign (590l SLadaliyy (ygmmol oSSl 53 1ipgmmelS oKl
e dalialsS 3514 5,155 aeelisS  cgel oIS g s (1,553 3,55 99 B 55§ STEM
e 59k pole slaand, 5l (S )0 (owlii)l§ Shae JBlas L Gl dils e .09 oo
5 (smdio Shigel (S5 0,50 30 iz (gl 095 Cwlssyo all 4 lne (STEM) wlislyy 5
5l sroy b 33 pole 5 (i psal BaeolsS 0,90 (oalsS dtiud (guaalS oKl yo pole
Sl (s «Bledly) ¢ cwdige cpga0 dlox 5| STEM (slaais; )0 ausgol yuils bgeils
.(Clemson University, Accessed, 2016)5,.5 oo 4 ;0 |, SGpd g

Al (5,55 glaio o (cusaige (el disy Ligiol (bl oltils o :Ligiyl alll o8l
pdre oliwl plgieas aslen aS cowl caasie Glags coul 0)90 ol 3l Bus Log0 0
L S04S age) WW-K alos 3l calisee ‘_,’..;";)'BJ ablis 3l gloons il o ui:)'}.oi ook, 5L
L o8l (6,555 0590 (gl 1 a5 die 0fgmm do dits . 09,540 Jgadion Canio b olBiils (o law po
A bl oS pladloygo ol (gl asles so iyl cwlis) L Slo, 851 i pass 5l Sglae molan
ool (goipn 5 (38 Sloans 5l (S50 (rand aie; (il )lse (ol plad asisy S Sl 0
.(Arizona State University, Accessed, 2016)

1- Science, Technology, Engineering, and Mathematics (STEM)



55 plalio ;5 i (50l 0599 STUlpadg) (Al oltsls 55 1 SGUladg) Al olsl
5ilosinoseld  JLaz ) LaT sLsty i oL o195 (2l 00t ] sy i 35508 40
Bl wlinily, (i sla by «omdige gl (Sl (omiige Sl sla ool
-(Louisiana Tech State University, Accessed, 2016) cowl aud, iy oxiwilyy aglas g (23.50]

e 5 L | tige 55l b 3oy 13 S5 o231 syl 3 oS5 ol
g oo )l o § (cwdige Bigal o b oyed ol «xBls)s Lams o 4Bl ol cwlis) IS
25 b Eapie 5 i Gigel (Sl wiile (ppae 5 pwidite o503l (5555 058 o
G e G LB 9y 5 smiges 35l Olye & 59l 5 (rokie Sl il
-(Texas University El Paso, Accessed, 2016) 3,15 1) &oyynie g (cwdigs 9 uiu)'s.,J)o

S50l ;0 Sudgn o )S hlo e LYY Ll Syodl ozl 1Sy Lasls « 59T o8l
ey [8 )90 S0 5y (31 sl pgle g carige 0SS 13 (gmdign Bgal 5 s9medlivs
S cewloass gilailoly 55 pole g (cwinge )3 (RLESSie o (e (6s53b Blge b o)
Sl ol slaSs lhgaisls Sylwoslel Bua L (eaaSS (5,550 0y90 So oBisly il s
9o slo isu ;o LaST Oiliass alblis o 90l § (Slangs (g5 sla)ls als plod!
o 9 g pled 5 (5)5-0> Dygod b (5553 0)93 (2l - ewl 00, slal 4 (ol )3 (coga>
-(Aalborg University Denmark, Accessed, 2016) 53 0 1555 599 oy 5l g CBgo)l &jguo s

gl ) 55 ety Olgieds gille (55905555 olSasls (UTM) slle (55555 o8l
el o8l (ol yo - sslial Cogizr 50 casisge 390l S50 S5 bl glo 58 o i
il (b5 0y98 (AL IS 098 o0 )5 (S (1SS g byl (bt [578)90 98 )0 (udigee
el §1555 0590 85200 Oley Jlw FL ¥ By o)Ly iy  JLw 1/O L) By plas ygos
o s 3L Sl Sy oSl (65w L e gm0 (3 i
leoasiasls 6 8an L g gorisls Froga sl (6,550 0590 oyl -0 0 1550 oBisls g0 4]
-(CEE, Accessed, 2016) 595 o0 a5l)| cloil pole g cuwiipe

(55l SIS 25133 Yoo8 3 gtige el liions Sy sl oLSOLS o2l
oS0 g0 (57553 g 3ty it I5 09 93,3 o153l (ol 15 ritgen igrel -t sl
it 290l b oo ()il (myd ¥ i3S 0 il g2l y g i 23S et yidien 098 9
.(University of Kebangsaan Malaysia, Accessed, 2016) cowl i gal 00SCiils 5l gyl oy #

30 Slold pmyiin 45 090 oo (st coalnol (slroliils jo oas Wl cwyo alip jge L
FR 9IS (st Sl 93 (il (B (Y J992) ol (655 9 wi| (oletn) slaoygo
A (i pele ;500



it 3900 iyl (ouliilS oy slyzl g (> b A

Ol ) okt g0l STy 50 s (Slghd b o Ayl ugyo . ¥ Jour

oS Olgie 0,

i gel abld g azmsuls \

e 5 O Sl Y

it yS sigel slogpg, Y

i (B9el 3 (2l ¥

axd s o (swlidils, I

39 ely;l J’)B‘Ts &y9lid 5l ool s

5ok pesb Sl Y

it Ghgel Sooyed (b g s S5yasliys A

(ke ygel )0 axd ity g gl b, A

cilisea (5l 98 50 (owiage (el (oSS ez (sLaoyg (g5lloly gy S

20 D552 ol Ll 055 o ol (pguas 0l )3 ez el )3 45 sl (5552 oo s
2598 Qlglae US55 45 el Glwlitn)lS cmig yal ol gy sl T0)13 0925 o Lo 5505
alllas aiges (gl it 1385 g (il STy 50 gl aliane b 15)0 (Lol IS5

A

Olyel 598 (omkiten SB390h OluwlisdsylS Capmiog . ¥
it 5a] Lol |5 (5,50 casiige sbyee] e L oaitane 5t 45 oo S5l S
ooty 1o 5,505 cawdsge Jle (pial ST 10 (Bi5al (Ygtas 5 GLolis)5 inlly -y
0y39 Lbygel slwlia) S casllsy T e Jle sl o)l ol wllnl g45 0929 L o o
il o) 8 4 Ol RIS (38 slaoaSiiils upa 5o (heeSS S a5 (oulit)lS

obgzmiils Sxin ol passs _

sobgmasls sbtel sl polass

(obgmasls g plobwl 4 glowil g Kido anliyy gloyedbsl _

(olS315 el golo s 30 oy 45 00 &S] ugyd ledol 3gyg

(0bgmasls gy g)hlol Bis g adloly Bis (pl el (ols plosl

1555 Olmtils aalr Ogajlay bgyye s0l

(5753 g 9 6559 oyl (ol 5) laaselioa, bgyo yoal -



@ By 9 bl lgamtils Gas Slets Sl dalidpae j90e0 o 5l (g)lol joal -
4ol bl (paaz;s cledbl i glp cas

syloliw! yuyadl 3> 5 sudioed] 5> j90l -

‘ul.»...l? Sy -

tOgumlegsl 5ol 5l bgzeiils gylol sl -

cJazallg 1 bemeiils axly adas

29 iy (oiten (B39l STy 5 el Qb5 iollsy 5 b y9Sie nnygd dnmlia
u""}s-"i olwlis) 5 asllsg =5 50 ol sl A5 a2 oo Cewdds [ e dled 31 (6,500 slaaiey Lso
gl Capde g Graebin (ol 5 5k b olial a5l el JB oloygas

DBl it (cwdige sloand; 50 Juass @ 58S Ohgslmils JL3I a5 ulis 5o
Sl @ paas  J sla Joio oanay 5505 5 e Olgzeiils iz gl ollails (b oo
loasly olosil ol (5L 10 S i L .atiwd oad aSl] sl bigel coinS
it gl (el Ao Gurnl JLio 5 3l la b ;0 el (s (sl
el oo ploul slKtsls ai cwdige (el (sladaly gy (bl ((AIEE, 2019) ol
ot 3] B it 55,5 ot oanlito al ol (o 53 45 b Al (e
)S‘Joﬁ C LSN") LS)"" @L._w))l ..\...v|)5 dij M)Ja.t | 0390 w)yiuul.w)lfj u‘)_n.\.n .‘a.ws.'
olwlis, 548 Jhse jo caal oas 1) ‘_ngb;:a)’jAT oS L)l o250 o)l Wb Gﬁij
iyl al® 5550l 3o e i b ol oags (nsal sy ol dios 50 o]

el oLl lS slad> (slasls 52 5 (ctigel e 5 Syl slaig, 5l 26T
A5 5 590l Slrog)T 5 wouSasls cisal ol ailS ool (wiige (50l 55150y
Dygo Ol oBasls (8 30SLisls {0 A4S (dgate gy SO S L0ed oo plo] k;.;‘s)’yT O9lze
eiygal 40,25 L g (lam Globiwl Gl | cdél lnoaSiiils obgel (glae 45 ot Lastive (b S
Jdoas oS, o lann 315 s el Jilas (pgaaiyo Lesl a8 oy casliwlin  Jg 55t oo
Pl S aild iz 53 398 00 03w (S HE & Sy (ol LT gl 8590 33 L
(i Oglre 4 (L3 jaal glas slooygliws 5 Lanayyzs JUinil b il o oy 5 0000 i gal
Ohygal S5 o caSil aods oS Laids |y oSl b og)S  cbygal Copie 5 Simyanlin LS
‘5L{bg~.l:L9 «3g>g0 @u)}oTanj C).AIJ ud‘é r:L?u‘f 05)...9 J.)L; w)ﬁ.ﬁT uyﬁ.f_w.‘o (oo (g
danb axsls 0y o sla SUles ales 5 (6,500



okl 5901 oyl ol S doliyg 51y g (b Ve

o590l saaly olosl s eSlae -

t 59 el ke (gl 4 oS -

fey9el Simdeliy o Sl

teigal Ohlows g loliw! ojgel slacs)loe dawgs -
.UL}%TLglmolos ails ool g o (giluoiias -

1955 it 339 GLalils s ¥
Cexio § owdipe Sr9el 350 58 aas a Jgintie [3gal Lol S slad,> slals ;| SzalfT
5zl G sline o cenlidl i L)l gl gryaelin 5o pad sl j5aS
5 e gl Dlawie g baolisly (cwaige sloogS g baoaSails )3 (Lol jgal Glulis)ls
Ololety 5 )Ll o 00t (b aslitinyy ( ogas ol o 0l Josdy )5.05 raio glaasls
o oSl (olygs olSails alex 5l calises (glaolSails wisge (slooaSiails el
OleyS b wpeds oBLAls oy dap (are oL (pledel (o olisly Sl
iy oo 9 sl ally Mol o8 igsy cagyals sio ollisls cang)l siaio oSiils
5 Dl Asgezmay GeSs 5 alite lagliwl Haxe (cwasge pUS lojles (rizeoen 5
(5o ten S5 < (552) Lo (g 00 S L g (o (sloSp0 Jolis Lo (ixio 0,5 wile
s Ly porkin 55l g L 55 (55 Lo 55 By Ly
Lo ygls5 b 5 (owidigen 83 5 oy ! (2850 (Sl g (omodite <50 «(B5) Lo
53] Sl 5 VY g 00 a5 s 55y syt -3 03 ()
() JSed) Sl w1y gl ccas g oSSl Ho Jels

s 0 98l OLolid 5l (o3l i -

(5,00 518 Jlo Fe B ¥t 08y 58 g0l Lol IS i -

105l Aty guoliyISTL a5 Sy gl Lol 8 i —

s Lo Ll (14, odlad b jgel Qo5 el oo Syae -

sl g0lly3 500 LliiylS 31 s 51 Lt ploiiasl g5

S o)l 239 pled g0t 9l GlulislS e -



1) oL lozo s

\/ RN
To-te [
. Fo-0o Sy
W 05
w00y (<) S (A
H Ak
RN B
sk S5
Bl
L RAERTS =
Bl sl
Hyabv.
Hass
YO 5 G
SMwai (&)
LB Al () s -
| e
W oSy ples
Sl
<3500k
W sl
Meg@ Pl g5 (&)

ez g ol 40 JELS ijgel (wli)ls V¥ 51 ooyl il ) S

oSS 4y el Ll 5L Ol (ianlts ol 50 00 grlae Sl sy 51 S

T o 5ol (otgal 0390 # Sh38w L5« cunp 2l 53 092 (el Lol slovego

Sleoby (V) gaalS (4V8) codsS oS (Z0F) (Simyaslip (£00) Copmie il cowsas

OIS (550l Gl jlud apiiien o5 A astdn iy - (00) (2330l iyl 5 (7))
sl 5580 2l 5 Sryaaly (e disg o lmoygd

E45 45 0 astiue « iyl (g Lol dmel> slacl 3l i VY Loass glaais, cwyp b

L Lo olKzsls (it 50 45 c0l8l el 51 (0L sl ooy g ol 8L jloans Leal L ans,



oiten b0l iyl gusliiyls doliys slyz g 1y 1Y

\.\J)ld.v (e L).J)yo“_: .‘a.u].o g.))l....a:u “‘\"’)b 034E |) (e w)gﬁidw)p&u
23los,S” Jrams caliste dinsy 0+ 58 (5 Lel dnal> (glacl 51 a5 VY a5 sls Las o gy (Y Jgoz)

i g SIS 35 crditen (5bigel byl 31 425 VY ez diniions .Y Joiz

A igol 09,5

Silde 9 O350l 350l (S5yanlin 5 Coppie ¢ (ygel Caae (St pole ¢ (ygel (590985 L
Sl

Sopde 2l Copae  GEL copae e Sl gl copas  (Hsd cupae
Sl Copae 8Ll e ¢ (SKip)8 G« srie Copnde coslgils

ool 0l e simgdhlS ¢ olitilyy « Jalliyes Ll « 5ylules cslasdl . slozml L)
Olewl slo by 5 Sumpd ¢ Sl e S 0L S50l <05 oo ¢ oo

B ol 555155 5o lS s« s3] suli s S 5Ly
475 o «(S55l98 50955 « 2yl OB« (gulids iy « SogST Loty (S35)5 4l psle
b Ll

td))ﬂ[mih_)[ﬁib‘ ‘_g)sL\S ‘u‘)a.c ‘é.JL,.@ cLso.\.w cOde ‘)’5"?“’[{ ‘&g&o (‘_g)LQ.M (e
azd; plo g (Lotan Gh9 «(shsllie

Copde

sl psle

(W

(oo (s59al) du] ol |5 098 3,38 a0 01,31 oles (yliwe <485 9.0  Sriamylis 5
bl by g by Ll QTQ)”z (T 3 30 BULS S 78 5 s 4SO 00y s

(Y o) wis,s

1 bl bt
oL s ob; Lwgio o 1S (03

(owien (390l iyl ousliiylS 0590 csuilyS 4 31 o il - ¥ UKt

FSle g (i gl (281 3510 50 (el QLuslitlS 31 rinslis ol (gaigex

el olalisylS el Loams Sjlas a5 sls 5Lis LTyl (solaws L ()5 a>lae g et
Q) 55 st S g0l Gl 5 el aSGT 500 0,105 pwiigee (3550l b 5 loline ala
Ololis) 5,514 ot (astie uiomed LAl w0 095 48> slacsygpo 5l cwiige gl
b Olgise |y Ll oy s asels caiss ylaysys o3 glad > (slosylpe 51 cwiige 859



ol S Lo 5 sbeollasls jo sl oMelss mlaw

2955 33 392 g0 S0l LS Lusyss O

S5 Sl 35250 (cigal Ul g Lo lusyo (a0l S5yl 150 500 s p3
pole claogS )0 higal cilise slaais) yo il (dpass slbars, (95T oo conl o
ardy bl Sl )52 50 S50 Sladimily (gpn ssbiedr 058 o0 Sl Coppae 5 (Sl
> Sloasly Jabrw s (ololis Ghjgel alinne b Lasye (gloan, laml i oudige (554D
Juz 50 45 ol (gl die) 30 0yl (canliyl5 093 s b ma (ol Sl 0o sy L
iloas Cewypd ¥

Ol e Shigal pUS 5 b9l dhus) 0 392 90 (wiyd SR AcLy . F Sy

e Jluw (3251 hoass ghaio 0y30 Olgie )
\Yay Ayl bzl e Sraely \
¥ay il (ool 9ol (orlety Y
WAY Ayl el S Silente 9 S594] v
WYY iyl sl S sy9el oligis f
WYY Ayl byl Byl Copae 0
W Ayl el S 599l 3yaali 5

T Ayl (ol (578,90 (i guoyd sy ;0 e097 50 (S oy (Slgis 9 Jrad s oy b
(0 Jgdz) an Lastie dely ol gl die) ;0 00t e 109)8 St F Jga 50

599l b dasigo ol (e 590l pUS 55 0t 4y o0 et -0 Jgi

0y90 Oylgic a9 olui oo Olgie 7R3

9l ol v s pole 5 kot ad s sba s, )
9ol (lesyl v opsiie wiz Lol sl b, v
gl ooty ¥ gl lopllss )0 CohS Copae ¥
el ol v sl glali g la Jos ¥
Sl lis (5late 5 S395! ¥ s9el soyys ol 0
Sl @lia (3late 5 Gigal Y iy sloygaS o Slasl lio il il #
9ol Sryaaliy v % 9 2598l Syaalip Jgo! Y

® Sl v s by 0SB 2590l (6|l A



ot 3900 iyl (guliilS doliys slyz g (o> 1y VF

O Jous axldl
° Sl v ® aebip o eloazl g (> lisily) Sl A
> Siyaeliy v o slagsly 650k slaay L \
oS Graeliy Y ey el yo lbls)l g wledbl 5,5l o)) N
eygal Sl Y eigal obyl slo s, Y
gl Sl \ sheazs i 6 Solaily (o (ouliasly, Y
3ol e ¥ el e Jseol ¥
eigal Coppie Y eigal sl loyls yo Sl Lalg, 5, lid, 0
gl Sy ¥ el losnly s ol g

Olules)lS slasls rass 9 (rim)lis (Gle )3 (wiigen (a0l Sy oy JLsoa
Dygp dgbgn dioye y5iS e wigal pllis 10 (596l dinaj 50 45 lwoy9d miyp 9,9-55 pgal
0 0l (g 3gael syl ol 5 Jians 890 (s5laslely 5 o>l

Ned 98] iyl (uilidsylS daliy
olyos &5 00,I35 s iy ly (535 Y 9205 casiigo gl ol 6330 0,5 (il sl Jls 5o
s oLzl |y gelans 53 cviiigen janel Ol o955 53 (605 slins ozhSiad clynis oyl
it igal sladaln ol g Ol sl (31550 G 5 05 slacSe cojgyal ol
el Ohless Glad> arwgi 1 lacSdle ool 3l (S50 45 easl o9z g e o 5o
ooty WS 59al y3al (510 GLSIS 5 2590 s« oole ctn gLl 5 sl i
59 s 5l Sy e (st (oSS a5 aeolisS (Lo« ogat (e )3 -]
sl 0as (3lalely Lo gy (cmsdige (55055 Ty 51 (6l

saaze 5390l sLooygd (6)liS5e 5 )08 Jle (5503510 )0 (wige (B35l S JLio 4
(palbls (raly (2Uls b (Slaasie cong Oygpo «(cimio ST 0 pludies @l
S5 g0 o] g 51 i oodiges gl s Lnasly 55l ot JpS s oy oy
crod s hsal Cpppio s (igel g Syl 31 (BT Julos (plroygs iz oasgel il
sl ainlss Jagusly 5508 wdige (55el slaaaly Sl S0k 5 (@30k aisld g
QLS sale et slacl by dils (rm deblS loassS Jupens g Loy Glgie s Glules)lS oyl
5,5 samly o 2559003550 5 (5,10l

o 1o g 03503l Glules) S e 5 (it (gl ain)l (b5 4y IS Sua



725 S 2Ul5a 090 (ol db-gol ils sl 5.5 casdige gl S0 5L )50 9 gl ol 0
8l algs s
tsoigs Gigal 33 (65050L 5 200k g5 o sy b sl )
tmiten ygel STye 58 (cti9al (lacadlad sl sl oyl 5 (spaeliy .Y
o )3 (16305 g pwdigen Gigal STye (551005 gl 108 (giluosinilys yolirads (5mydalin .Y
sl s (Maller slooylaslint & x5k lysles s apa (cijoal (sloaslsy olass a4 SLoS

ke
tmiiten ygel sloanliy olodyyl s coisS S 50 eS)lae .0
fs&}yibk%‘j ool obiyl s glwarws .7
sled g gylol o5« ol ctm gLl (ligmatils) piisd glad b oy e dbal, 58, Y

(sl

i s pole (gl Slapllss S5 )50 (Sladl (55,5 iyl (ol o 33 058 (1l 5
Q155 o 0999 ol OBEgol s 35 g0 Sy iane 5 (AL L3590l (slosles 50 505
4 bgoesgal caro sl ise g Jle (el (slapllis ;5 (omsdigo (B350l Lol lgies
sien Olgzeails (cigel (sladsliy (giluwdizan 5 objyl >l colan  asslobu (5540l
U9l 350 50 1y 1 sl gt Algs o 0590 (4] O gal il oo pl=illy olwacgs 5
05585 0048 2 (i 3o gl lylol g pisge

Haano 5 oKLl 50 wdipe (54l (Giydelin -

tsdie (i9al loaaliy s sl oyl g Cope  aibels

o sl §590hL slooyss (5l 5 (pailele (b -

tewdign (igal SNl Cyas § (g5lwdiins -

gwdign ygal gladeliy cohS S

© b slacadlad o Jlal sl Sl gp s a5 oy90 (ol S 4 4z b
loolSzils) 508" (ool plas o ((omsdigo Sgah ol oS syl g (ailols « gryasliye
W ple 5 pwiige cilisee slaais, cwlin)lS looygs HBasgal msls (ol (golio 5
) 69939 gl Sl 0o xS 513 5 Sl ol g olge - nls aimly 0,90 ¢yl 1o (g
5l 2l le 690

(¥ copd) (owiige Slosly, -

(¥ cyd) (wdige (g Ob) -

(O cor2) figapal (omgidalin Slo -



oiten 90l iyl gusliils doliys slyz 9 (1o V#

o9y A9 W) el oty Y Jolis (oo (gl o] (ol S 0)58 (cayd sl

Ao 4 dan «0y90 ol Obgziils L (anbbl axls £ g (g)las wgys Azl VF ( paass
23 i 093 (ol gy Slasive g uglie ahS oy (S gy a1 WL o (oas
Jslaz o2l po gosie lasly paassi« Slnz o0 den Gl sl 0aslA 5 Vo7 (sla Jgazr
Jel8 dses . el oo a1 Jgaz ;o lo fuad s oyl 5l diges 0o dgs 316555 slo fuad s
e G5l Srpaalin g (ngsy dmse oSy 5l (suaign Gigel S (oulidlS gae dsliyy

* ot el wiyl (owliiylS 3)90 Sl Ly .7 Jgizr

celw Ao g sl
oo el od s
oz | o | Gl | gex | hes | Gl
A - A ¥ - ¥ sy gmoliisly, \
vY - vY Y - Y Sobel o, Y
£A - FA ¥ - ¥ oges omliily, ¥
Y - Y ¥ - Y Byl Copae lediie f
A - A ¥ - ¥ o gy Sledie )
A - A ¥ - ¥ s 5 Ggel ol #
A - A ¥ - ¥ s s G5l (libanale v
fA - fA ¥ - ¥ O 9 Lgel ddld A
Y - Y Y - Y Sl bl Sl 4
780 R RS B B 53] 530555 Slasti 2
A - A ¥ - ¥ losal) 5 055l loaia "
FA - FA ¥ - ¥ sy moliisly, WY
Ty - vy ¥ - ¥ oz sbeails; 955 5555 W
bFe - N Yo - Yo Egomo

el a1 WY 5STas U jho pls e bgails w)yoii..,.....:_: Gaxgiboygs il Sl axlgolass®



1V Obloxo Cpms

it g0l iyl (ouliylS 890 (ot Sl py0 ¥ Joor

st el Ay Slusi i
- - - w30 pb 30 oS
&z | s | Gl | pex | Slos | Sl
- vy - vY Y - Y (e (yBgal 10 e )
, T I N - v it el o el \
- Y - vY Y - Y sdige igal 10 (55)4ly ¥
- vy - vY Y - Y (i 5 (6 S0b- posly ¥
LA I I A - v gy baspy el o
vY - Y \ - Y Sl #
ay \y |y i Egoxo

* whien 39l syl uliii)lS 890 )il Sla s - A Jgu

gladg el A g olai

(95 9y = o el S IS

(S0 o2 | Gos | G | oo | (o | syl
- £A - fA Y - ¥ oledbl g)5ls \
- A - A ¥ - ¥ Cape s lojle slaay L v
- #f Y'Y Y'Y ¥ \ Y G5 b, Y
- fA - fA Y - Y Slens Copmie ]
- A - fA Y - Y Obyrie b blsyl copase o
- FA - fA Y - Y ST PRYCHR IR 4
- A - fA Y - Y Capde Sledbl o gt \
- fA - fA ¥ - Y sodige Lalss o 3 A
AR R R R R e e I

o ,,l5 g aslly g Lt Jolas
_ A - A ¢ B v | sty olulde -
(e 9l o
- fA - fA Y - Y ole asuls 1)
- fA - A Y - v eigal Ll WY
by Yy bee \id \ Yo Egoxo

el ax9 W oy50 (sl (o)Ll axlg olass *




(otiten 3900 il guliilS doliys slyz g (> 1A

igpo ol iyl (ouliylS 859 Syt o0t g 9y S s Aigad Sy 4 Sy

sdigen gel (oletiyl i s )b ol
Engineering Education Accreditation : ) ouedSSl sU
G axlg Viaslg g8 Viaslg olass
35 1 eSS igel S lition pandS i £95
1S Sud
gl 4alip g 5oy0 S oloti)] g2y Slaisy 5 (olol el b olusl -
e (el (S9y 9 (990 el sl ey b el -
Ol 3 szt (gl oyl Cmiog 5| 2T
i (39l (G52 5 (590 bl 095 So 50 Sl eSjline (sl ¥ (blgs S -
G5 Ceelw PA 1003 padpw
590l sl o)l 058 5 pogio )
el sloplls 55 gy doliyy eyl (S35 5 2y ¥
Ol 53 (53 aelipy (2ol Y g ¥
Ol (spd aalin (lot)l ¥goxs . ¥
e el 2l o)l Gl -0
ey 4l byl o odee oS, . #
> 4l S99 590 il (elel Jole ¥
3 2ebip (2l )b aed Jsol y (S5 A
(saie (o3 i (olil slasSl A
ie gl (o)) sl BCYoe) Yoo g slayline 55501\
Oll (smoites (599l (5030 Al oy Aigod slagsbo i g Bpme )
e el eyl slag b sl g (ogas Y
(ealld o)l)s wylad § Ul Ghomiw) oleis)) 5o (5Soslasl o)l Y
bl &S sla vy, NF
byl slrosls powas gl 10
Oz 5 0lil e (oo aslin bl ool N7

L)l
oy < sl ) k)|
D et
3)ls 6o,Sles / g)leing 3las 3)ls
szl

o Ll o030 Ol igel e, OYAY) Gele (B30 -

i FYA ol oKils el el . cwigo 3igel,0 (555 (0T ) > Slylone -

dbo ol Ll ez deng (sl jpel clodolin 5 Lappl b)) (OYYE) .ol gl Yoo
OIS 58 gl labyy (ALl




(miges B39l 5 $Sadsn (cnssS 50 00 (b ki gel al (caslinlS 090 doliy
gt FYY Sl 5o o 28 slvoaSasls ooy o3jsel e ol 5l Lo (UCEE, 2019)
Jole (b sl 5 cogai \YAF/Y /T & a0 olis olSiils jbygal c)Uss 5 S« g5y a0b
55 (emdige (el iyl iyl Aoy 0 JLl (558 g Dl cpgle g 4 (sam
(IRPHE, 2019) Cuguas (5,518 g ciliciions « pgle )lig  oiigal (5hmya0ly Jleslygds ;0 YAV /0/1-
ol o 55 (oot Eipel ooyl oasliy 159 8,9yl oot I ol o8l & of (sl s5ee g
o 5Lel s ozils D SloouSlisly sy cwdige pole s0Siisls ;0 1WA

el gac Jlia V5l it 5 (cwsitgn 5 (25 S3t3ls Ggabes Sl G b (25960 5550 oo

a2y cilinlin . ol 00)F o olez omiitn (53l Sl (S 0y Oyl 1925 < cale

Sl Bl lls (o (rizren g dsgerme (ol (Sladygliws gy g (plolis Sl (wsele

§058 g AT Do pgat- ol )0 55 a3 ST il 4S5 g0 o 052 90 Lol

(koSS Dans sleoygs slowl an axd i sle)eaS s wlis slajls - cewl 0gy oS

055 5013551 it §LouSLAS 0 Jsane yplods a5 sl ot yomie it 5l ol

Siaaeliyg sy Jlo 3l i ol (omitiges (50l iyl (caslisy 55 sz 55501 Al

Cai Olaasia I (s gyaia c0y90 ol (gylaslely L sl osg ol i (ol (sl (67250 9

S0k 200k ;8 g e (g Jsol b (smiipe shoand At (8IS (e 4 0 sl

23S digee gl (SL 50 cilisie slachygo a4 il ailss 5 s Lisl (55s5Ty)

O3 s0 25,8 @1y cwdige (el a5 ) Ssgal 42510 Saas (sla LUy . awsl S5e

13,5 405

tsmoige gl sloasliy ol sl ollas 5 cpppae awlols cgipyaaly

el sl (ol ol )0 wS)lan alax 5l cwiige Sopsl (sloasliyy cohS JpuS .Y
iy

Sl 2lSal, Al s il bl slatag b cwiige Ghigel slotlly ololis ¥
Ll 08,5 S,k

ety bigal ledbl o pie 5 (g5lwdiius «(5)sls,S . f

slooys 5 sole cin a5l Glacles dawg slaoygs )5y 5 (alele ((>b .0
O | I ES- L P ST



oiten bi9al iyl (gusliiyls doliys slyzl g (1o Te

References

Aalborg University Denmark (Accessed 2016) http://www.ucpbl.net/education-courses/

Abdulwahed, M. (2017). Technology innovation and engineering’ education and entrepreneurship
(TIEE) in engineering schools: novel model for elevating national knowledge based economy and
socio-economic sustainable development. Sustainability 2017, 9, 171; doi:10.3390/su9020171
Arizona State University (Accessed 2016) http://engineeringed.asu.edu/

Benson, L.C., Becker, K., Cooper, M.M., Griffins, H., & Smith, k.a. (2010). Engineering education:
departments, degrees and directions. International Journal of Engineering Education, 26(5), 1042-1048.
CEE (Center for Engineering Education), (Accessed 2016) http://tree.utm.my/

Clemson University, Accessed 2016, http://www.clemson.edu/ces/departments/ese/academics/index.html
EECR (Engineering Education Community Resource) (Accessed August 2017) http://engineeringed-
ucationlist.pbworks.com/w/page/27610307/Engineering%20Education%20Departments%20and%20
Programs%20%28Graduate%29

IAIEE (Iranian Accreditation Institute for Engineering Education), www.iaiee.ir (Accessed May 2019)
Katehi, L., Banks, K., Diefes-Dux, H., Follman, D., Gaunt, J., Haghighi, K., Imbrie, P. K., Montgom-
ery. R., Oakes, W., & Wankat, P. (2004). Development of graduate programs in engineering education.
Proceedings of the 2004 American Society for Engineering Education Annual Conference & Exposition.
Louisiana Tech State University (accessed 2016) http://coes.latech.edu/grad-programs/plan_study
phd_engr engreducation_2012_final.pdf

Memarian, H. (2015). Developing teaching-learning skills in teaching assistants of engineering pro-
grams. [ranian Journal of Engineering Education, The Academy of Science of Iran, 65, 59-78 (in Per-
sian).

Memarian, H. (2017). Faculty development for Iranian engineering education programs. Iranian Jour-
nal of Engineering Education, The Academy of Science of Iran, 75, 55-73 (in Persian).

NSB (National Science Board) (2007). Moving forward to improve engineering education. National
Science Foundation, Nov. 9, 2007.

Purdue University (Accessed 2016) https://engineering.purdue.edu/ENE/AboutUs

UCEE (UNESCO Chair on Engineering Education), http://ucee.ut.ac.ir/cms/42420 (Accessed 2019)
Texas University El Paso (Accessed 2016) http://eel.utep.edu/masters.htm

University of Kebangsaan Malaysia, Accessed 2016, http://www.ukm.my/p3k/en/

University of Kentucky (Accessed 2016) https://education.uky.edu/stem/graduate-programs/doctor-
al-degree/

Utah State University (Accessed 2016) http://eed.usu.edu/

Virginia Tech University (Accessed 2016) http://www.enge.vt.edu/

Yoder, B. L. (2016). Engineering by the numbers, American Society for Engineering, www.asee.org/
colleges.



T Gbyloxo Cpmms

Ol olBails (B 0aSLisls yey (g Slwl :bylono (rems>
. 1 dinly 9 g0 1 cmrdie (P390l 50 iy () ot § i
allie ¥O- 5 e slaal gl (ool (gys0 pole OlinSin b
i ¥ 5l i) Gloll 5 Slo slagialon 5 Sl o (il
Lasiye (5o die) 50 CLST OLS Y0 Calgo) (i (59001 e 5
0335 OUS 0l 005 Ll ol GLS s s(widigen ygrel L
oSy o LS 5 Ol (el (gystez Jlo SLS Sl (gym0is

RO PRI Lt K



