Identifying Factors Associated with the Spatial and Organizational Planning of Basic
Science Disciplines: A Systematic Review

Abstract

Objective: In recent decades, the rapid expansion of higher education systems, coupled with the growing complexity
of social and labor market demands, has intensified the need for strategic planning in the distribution and organization
of academic disciplines. Basic sciences, as the foundational pillar of scientific development, play a particularly critical
role in advancing knowledge, enabling technological innovation, and nurturing interdisciplinary research i
background, the present study aims to identify the essential components of planning and diggiplinary o
basic sciences, with the broader purpose of offering a comprehensive conceptual framewdfk fo
education systems.

Materials and Methods: This study was conducted as a fundamental research proje
Specifically, a systematic review of the literature was performed following the Preferred
Reviews and Meta-Analyses (PRISMA) guidelines. Data collection relied on ext

tems for Systematic
ased and documentary
lly reviewed. Through a
ources were retained for in-
ize, and synthesize the findings,

rigorous selection process based on pre-established inclusion and exclusion cri
depth analysis. Thematic analysis was subsequently employed to code, cat
enabling the extraction of key dimensions and components.

Discussion and Conclusion: The analysis of the selecteo*ter
consolidated into conceptual categories through successive cycles
dimensions emerged as the primary axes of disciplinary plannin
Spatial-territorial dimension, focusing on the considering
programs, adapting to regional comparative and competitive
distribution of capacities; (2) Content-related dimen
incorporation of interdisciplinary knowledge, and alignment
Policy and governance dimension, e (apassing issues
allocation, and regulatory frameworks minimize redun
institutions; (4) Economic-functional di i i i
sciences education and labor market demands,
matching; and (5) Educational dimension i

a total of 274 initial codes, which were

and refinement. Five overarching
d afization in the basic sciences: (1)
d regional needs in designing basic science
antages and Spatial balance and justice in the
ing on the revision and updating of curricula,
d’ational programs with global scientific trends; (3)
strategic planning, institutional governance, resource
cy and foster coherence across higher education
the need to strengthen the relationship between basic
oyability, and enhance efficiency through demand-supply
emphasizes pedagogical innovation, student-centered learning, and

for the spatial-territorial dimension, out of 17 primary codes, 5 sub-
themes were identified for the policy- governance dimension, out of 14 primary codes, 3 sub-themes were
identified for the co imension, o8t of rimary codes, 3 sub-themes were identified for the economic-functional
dimension, and finaWof primary s, 5 sub-themes were identified for the educational dimension. Collectively,
these components constit foundation of a proposed conceptual model for disciplinary planning in the basic
sciences. The findings un core the necessity of adopting an integrative and future-oriented approach to the
restructuring of basic Sei s disciplines. Sustainable effectiveness in this domain requires a nuanced understanding
of global scie nological dynamics, coupled with sensitivity to national priorities and local capacities

Keyword her education planning, basic science disciplines, curriculum revision,
restru academic disciplines

'aiopllis 5350 G tarly pale saard ) (duilobs g (el b b yo slaailie o Ll

RV

il oo griils (658 (5 s, 5l b S s allia



ol Jle oigel allss )0 cagede o3 &l Cam al pole slaars, paibels g Lisll laadlie slolis sow ;o yol> Lidgh idud
@ibiie sbals 4 555wl 5 (jeel CodS (sl 5,5 55le0 5l (5 S sl daaid ) ae (g jlwdinge Ban b le ats, el 5 iolel
g se ploml sl 5 515

Oeelae (S ko g Lo Joallygiins (bl ool aiepllas 550 51 65050500 b g 0350 62,15 €95 51 gl ool 11 (095 g lge
ol atapllis g0 B,k 51 5 s o0l (golial 5 (g1GLulES Slalllas g, 51 eledbl (55 gaz gl ol b plonil Ciiio golie
ol Sl 2> 93959 slaslire Gl e TV ttuled 531085 I8 oy 0500 VYO LYV - (slaJlu (b sl gie OVY slows
B o cl oads aw pol> ragh j0 b oluld 4l sgle slaats, maills 5 Lislel slaailge o(5,l350S g lassls ;

sleais ) paibls g ‘_,i‘.iLoT sleaadlie Slulis sl Lol om iy wailas! sloas gamaius 4 5, A B0V ‘5).54.7;....; 9 S

§ Geos clid prkies 4l pole slaans, owlilu 5 (bl slaaile S
e walsl g )l 4SS L addllas cnl po oad olulid (laadlge .ol Ll gl slajls o5 5l 5 ple Sk slans,

=

WSS

el olad axilejls Gl o,y ooz )lx wlie a4 o) Glolel crwgs (5,40l g G0 S, 4o
e glacad b sl Sinlen 5 0,55, cnl sl ke sldilaie Jobs byl g glis digy (amass o Sl
uf‘}}"T r:LIé.; GQL:.Q O%‘ 49 .o)b .\..SL, Oy o Ay 5O lacodles P Laolys )1).5.':..»1 P ‘_,;cl.o...>| Lgl.m)'l.:.’s coladl slac bl



bl (2 cangi l cale Slstdy 5 Sl arlepor Con 3 (230 oy SlacSla s (n St 3 (S Olge 4 Jle
Gilwoslel o endie Cdgtun a5 Sl o Sialel 5l cise Jle hjgelianS co Ll ciole] Blaal Gass o
«(Js 35 (Mahmood, Ismail & Omar,2024) .s)ls L <ol oliél sl ol sla il b ablas oly o) ,.51,8
e gl dilaie slajls o9 Dslite 5 5 Ik g Cato slajls 5 (oB5sel Slsls e (g ysld (33855, Sy
Lwlyo2 sl op! ,o (Rosak et al.,2022) sl oo o590l pllss (5059 10 (5l 00 ,uS V555 5 s ol &

Gl 7ylae e o jaiS cwlul Gl il 5l SO lsied Glizes 5L Lol b beolSiils 6Lk) g0
w0 ,5,hL g cao yo Lle,d IS 4 Iy wiyls aST g ke mils bjeel 5 Lmli;:.;l-!Pervez et al.,2024)

Jb bigel Glaais, oS ouil anils JUanl ouilgs o 1 o J1,8 o] LB o) Lol s slasls g ol s
Tri, Hoang & ) i8S gLl S o oobel ool ;o Sl 9 LB LU 59 sl 1) 0s a5 Shgmidls ol
>} (Dung,2021

o 3 oAt )l 4 e 45 Cudls G 5 olSINE s LLs )l 1 86 oly e |, il ol

Sloadlin Bro g wloalnis 392 o 1, ey L 5 GBE oo 505 cslie 15050 o5 CelmolSaily
(oialel caro 5 ol8ils (e b3 SAE ke 4 (Mah
Gloasl) ;o 00,08 Sl s (sladhaie gl—“" S ghx S b el sleais, gile swpn 5 2l
sl b g bears ) sleol 5150 ens sl ats, Bas Jols a5 adlaie 5 5L 5k b el alKasls

oacld ol 5l 50 Lo eS8 (llori & Ajagunna,2020) . el ol dl el Lol b slajls b caslite ayas slaais,

0d,2020) R I 43‘)‘ ‘) QL._E.Q} B LS“'M ]

caz ol 5 ab ol e b Av;) sl azlgn Gl ol b a5 Lloais, alax 3l g o i
P e ipale GwL.‘;Lm 30 oy ol a4 olaws g ol sl iegh a5 el Coenl Glyls jeiS (6l
! ASW‘ 009 @l}l)rnjl.c )| Awd L)"‘ w‘(\f’\‘@W) ] d.)l.» ‘ajj.c 4.*...49.’

odal (5,035 oL oyl oy ,0 .l 00,5 5,135 pb €Il (5w slp wb pgler o
sl 9l g (alage Plaw o555 die 4 Sz (i o pld A L ablio )5 g

pole é@w ol 65l S0y 5 (65518 (5 odas slo C iy (rizren )l (oab plie (20l 5 190
(Brett,2022) .col 4l

L bls)l 58 ol Coglae g (5p5ld 5 Slidod pole O)ljg om 5l oad it a5 50 s s

JUl sllasl Comds (V) 531 €laolfitils Sisgel mils JUAl Cupndy Giald olsis b Caio s dnel
S RYS oSt 3 (Ko oS nl pell sl 413,515 05T 5500 4l pole slaai; (Deasllf
s S5l b () sladaliyy (slyizme g (jsel slocd b e Gldail pae (S gel il lasye Jlizil pae b

T UNESCO



5 Jle el bl & (I axg pas 5 g amelz g Caio i3 b Jle (Bisel plla g 0 and L
ke BB s wileads coge Jelse cpl cwl (Lo g sladlie maw jo Sluil g9, slols oY
Bl YA (6, b aS o 3,155 ol sloaidl L aigd Qi 093> aass b cusline Jelin jo auilel - Dlasallg |8
Slao,s Yo s a8 sao e (lis il sals bl alizes slaJlo o ESgol iils Jidl Candy (gwyyp g
5 (VP ) ilo olRiils S g0l Liils comsg (L) IYAY JLo j0 e 0 YE AYAY Jlo jo 4l pole o Deasalls 8
POV Kan 5 cobld) ailosgs )15 4 Jorie 095 luad ali) b lad e Jelin 0 VFe) Jlo jo o0 VY

9 ‘554’}9&" GL“"‘*"U)-' 6‘53—>=~ ) )U-&Lw » 6;5%’14 heas LSL“"‘-"—*:’) yolns Sgate %9;’?-,-' e ) &b
w)yo‘ u’*’l"‘ Jya‘ A Az gl pas g ) by le. 059> ;O 059y ‘Galiw|o i drwgs Ll
e Sl 5 e

297838 5155 i sole slaced b (lgal 35 1e3 Hozmen (pladaly Wi o 15151 5%
c ol Aol ol jon s dnsl>  Bly slajls g Jle o390l plls :

Sialel Ll S L (o3ly slasli 5 aly pole (350l pllas (s (ga2r SIS Sy 0975 oo (Lt Conds

2575l Ol 5 g S5 51l 500!
Poollas jo ax 51058 le @ el

A Gy 5l ard; cpl (pailele )0 e sboadlie ol sl
L ollails sloars; ilublyon 5 6,550 D550 5 OIS slac
o, 4 o] N5 4 g 0ads ploil 1S §l 2,15 4 JS1o
eonileles 5 bl gloailpe Llolis a ol e 4

G Bl a5 00t a5 andls slojl
! ) S e Ll el oad ax g 5 aly pole
psle sloard, aailels 5 (alol (sloadls e lp anepll Pralz sz )lz 5 ol a3 la 5 4y psle sloars,
ol g ool ol 2 sl 052 g0 ool B 5515 e i S5 S aimo Lt 45 6 ol 1l o0 | sl
Sl 9 olnl )3 23 JL V0 (oo Sl
@loled m Ghaghy (ol Bas b ayles

2 b pole slaars) caslels 5 6,555L (s3lvaalite 039> )3 1,
b oas gl sl slaailse Jluly addl o .l Gime ) al pele sloans, awbils 5 bl sloailse
ol ol aebiy 3& Sl (POl 4 b sboalys oladl aly psle glaans; aailols 5 Giolel (55

AisS eladl alpsle sy dAlele g Hialel £a090 41 (65 gl oS § iius 35 563 L B 0gd SS 09>

ook 6k Sl

o s Sibel

s 5l gl pe e sshite 4 Sl slacdld g laowe (Ll lee abal) pdas” sliae 4 o Liabel

2 Ml e e sl 5 dnlr (spinn 5 5ol Ll Sgrt o] b o el nj e 5 (Sl (sl
Sl 7 ylae (630 dol g dnlp galgie Codlad b alayl) 10 g Bl Con LA L LLS | o o e dlgie Ll b bLS )|
by S ey Gialel el (i el 5 Ll szolatl ¢ Co e oo ez 5l (Bl Giolel psghe
Dgd oo Lyl daals dnwgy g ol iulidl Gas L a5 conl solaidl slacdled g Coxex o a9 Sl Soeaids
Ol wb plasl ¢ gools & )le 4 Cnln ails Co poe ggd9e e iulel dgie 5l cepe L (Sardare,2018)



a3l Lo 093 led 53 1) gl (graj e sl 5 Sldl ame sla T a5 0,51 Jos (e 51 ) (sloolii
Olgre Co 2155 VYFO slo (rate 50 Lo § 99,5 o0 5L (omed VYF ans Laulgl 4 cos 7 ykae  iolol (63 540 5
oBlsils seloirl Bliizd 5 Sladllas dnge Lawgs (5,585 Ol roe (3ol SIS 5 B0 5D Comoz Gl alinse

O YA Gacs).cdl Lasl ol g

ASB L aS e o inlel 51 ol ledlbl a5 i )lgs o (&Bly ,0(V YAV
oLl da sty do oblg 10,138 ol 4 sl ol aidss 045 0gi o ol> o] 385 ialew 5 3ble
P L e iigal plla ol aslp g oIS Calw copm opl yo L S5l adlaie p ars blE g oo B
solliils jolic g ol pled jo YL cdo b e iulel ol 5

OYAY ol Ben g (ail ) oS 655440 2

UL Sl 50 0 Sl

5 oo P s5el cloe o)) cqz o 58S

e el sl

| ]

TS A T PSR W U v S IR IR SN S5 IP-SOL SN ESIEN RV
Lelsil ool 5l (o Jleisoel (bl (sladlare slazil g

Sl Jama b oBidls Wgm Cogll 9 (o)

oo slraz g Jolge 1y o

0] Blaal w"nu ae Je Uialel (Sardare,2018) .aiiws v, g 455 diojls 590l (50592 5o
canalr (oDl el D90l scusgame g DUl 385 i o b dacudlad 5 Sllee (o g

g leud b sl ol Lol Bas g o plovl dilate b j5iS S o Jlebgel ol (3lgne
omlel Sl 008 Kin)d g cloix] (golatl aswg SBlaal g 5 1L wral> sbajls b Jle jijgel Slusie
5 5SS, 4 Byo g 3l 4 iz b (1 Fen lae o) ol A 5 S a5, Jolb o]
2 @SS e e Jleiiael 510 agy o 0y (S Sl ((Foiienlin 5 2l ST 4 e Jlo el Salo]
OB gel il plee 59 o9 4 ()0 Gl rwg laasli 1)l S8l s yg0 00 Rl ¢ Jle el
ol 3Ol SLgls) Ll oas ddlats o 5,150 ¢ Caio (L 050 drast lbaild; 4 ax gl sue o 2Rl
G o s s 0 45 gl il 5 OIS b 4,55 45 5 T 3,50 ol 5 5,505, & 455 5,
b loolSsls yotama bLSI 6180 5 Jlepbipel plalel (250,505, joaigd Byby conl oads ol (059,50,



&S yzele pudy Jlnal glacslee 4 x5 5 (I )les slabisel Cusi 5 2l )5 48y il g o il glasls
&lwamline g (duazs slaais, #Mlol g pailbels « Saols e (owy0 sloasl  oloul o Jle yog0] pllas yo
o5 s Seale Jelo @ b psle P+ lyas (o) 055 (oo AT ansle 5 i cailane slojls b o]
AL s (0] altne o By laai) cnl ool cinlplo igype Jlod 4 5y5ld 5 oole drmg oy
pole gloarss; dnugi g )il ¢ ialol 3,85, yo .ol (655l 5 ple (lad (6,15 Canlons 055> 10 (53,08, soracd
Soalod  Jpo)pw digy ;o &l gl slasls g Jases slo Thg ¢ smio slacad, b sbleo golaidl |Lislu bl 4l
12,5 Jelod (@ldd (6T pread ol S cozlz 50 1)l pole laaid; omailels g ‘wLw‘

5 wlas adloe Q5L Lol o 5l slbeed b wglaihie slaca e smed B sk
Ohl Ay > b ol Cou oS ek lea (Hazelkorn,2020) .o ,.5 o )l)8 ax g

loass, ol awilols 5 Lislel s e cloailpe Lol ()5aS colazdl 5 o5k o MasDgilf® 4l psle 05,0,
Shadly Jlebgel pllss jo 5ise il sbisel 65yl 5 5 Cenlons 5 5kia

fg’,‘,u 5 ouils, Lg)p. my;, s
575 5 anelr glajls b o] (55logunn 5 41

‘A‘ -—

b loai) ol ojlogmntd § 4l pole sloais, o 4 colSiils gloaiis, ,o Blymis b bls,le Sl
Spgh 5o (Sabiu & Aruwa,2024) v 5ls 5 oo o] 51 golaas s dalsl jo 4 sl s plmil Crio 5 4150 slasLs
abesle laars; canlbbs &5 e Jelge aloa 5l 0 0 ploie (mjpsle slaatd; (o Joou plye b oo
et e (slggoqlsd oleo Qufvgujg wazrg b al pole glaars, sl 15 6 S5k sl 38,4k
slabigel Giali¥l g Ql’ 3 sl ;0 1t 5 (6555k lpsle 05> yo laal) ol gland; Gl il
9 e sl o whese slaars; ohg 4 Jlegbisel ;o Jhuzms Js2o ()8 Caslw (gomas loa
o (HOje],2024) .ail oo cario 9,50 wus slajls ulul p abpele glaacis) o 6,5550

So9e Olye b
9 ,hL slajls S 4 azgi b Rl glaard; a5 WS e ol oy Ol )0 Caio g RS (5 Sen
sl Wasd), obuhen aio 5 olSiils Jolai &) Hlgie o] alom 5 a5 axdly Slyeid Lhgicss sl Caio
Wlol alpsle b Lagjo sloaid; )0 (5y5m00)ee 5 65000 5 e (shi90] sloaaliyy (b cailaie golail
S ygabe 3l iz ciya il 5 4 el 6l abpsle sladid ) slabad s ;0 (5515 5 (0 BT slac les (12,5
Flns 5 5 yglidomn ) o pie 5,9l oS 5 L lpgle (glad )l sloash p anwgs lpgle (hjgal yo laolKasls
293, (Skjelbred & nesje,2022) .o ,5 o Lil |15 5Lo bl 4l pole slaais ) # ol g pis o (cs ) o
sobiie 4y 45 WS (oo az g8 S5 (nl @ il pole slaand; (Dleasallg )l b JI L 4 I8 )0 ol plgie b
e b b b 4l pole olaars ) colis waio g oltils ol 4 Lo 4l pole sloars, 2ol o mailebe



0397 oy® Saslin;d 5k b psle 05> SLoliis 90 slaats) (pod ilate Slaas b (65,5leS ¢ (Sone
315 (gaemma g Sl LS (saezme o ls il pole sloaits) ad glatd ) nloe 5 Jad 5 Ghjgel o G5 5 4l pgle
o Lol ggdse (nl & olSils s Caio slajls (e (IR Bjgal soX (b s b (e )0 (V4T
Jolss aloz 5l Slegose 4l 4l pole slaars; alax 5l alRasls sloars) Condy Ssepe jshaie 4 a5 WS (oo
cad, b s, gl b o bexails 65,9, as L olluils S i ‘5;3)‘5.0] oo ,50 (o g olKiils
s pameanlaly pole slaars; il e b il 5 alails slaati, 5 ug,s 5,555 oKl
Caino g oBils lpae olB¥lee g 2Ll cwyo aslp o Cais i L3S J)hm calp
5 soiten o5 ylidipsle (slaans; o Lol (2alS Gl dlie b ctagh s (OVF- Vg ool g

SBaLh ) (ad Sl le oo 4 S eanio b olStsls bli)l oS e oy

2y olmly 4l pgle
575 9 iyl
T slans; col B oS (o5500]
ole ool Sxie Ml sl o plpl (BRals (bjsel glaog )T 5 o) Jlisle soanyl plsie b oiwgyy 5o
Lle an) olial) o8 ¢ gy sloaoliyy (655550 5 i Bty Sl 50
oy 25 L0 y90 ez sl 4 Jelie (g5 ooy do i
5 &elyz Fdw 4z 52 (et Suz 5o 2Rl laais,
s Sl b o Cl (69 )lge alex Sl laars) 1S

slahigel @)l g b psle Lol o5 (sloard ) cwyo sloasl p yo 6,555k g i o)
sloog)S plesl 5 Lol (19,5 60,15 5 4l psle SLolis o5 glaatd) (om0
OVFT) 0olpule o 5 oyl S SaS Ayl psle gloais, Condg Sgas 42

) i) oo sloars, sl aiiS
o A e
5 3280l psle )0 o gloatd; Luruls g
i, ol jeomlolds 5 olKiils (6,5 Cua
1055 conlit 5 & ool loss, el 1 sz,

Sy axg5 ol u.!.“)‘)’l.? sl b
e
Blbail g b pole laal; jo Jooui & jg

ebailie ldllas ol s wlazsls oS 2
oKisls

plrl@lilllae i a5 wos o OLAS ity S5 (o) 2
1 g sobatdl anmgs el 5 5 5 sl s gld c¥gms L o]
ool (597 lge ko b csland, gl slod Sog) dngi «owys ladaliy 6,550 ks
oot 5 ol Clgilons ¢ las St ) Condy st 51, Sal, Glsieas laand) il 5 Jilin
2l g b pille s b band ) Jood olal (S5 (69,50 (o) 2 & L iRgT o)
adlge (Gaiatns 5 plulid @ sispllii 5 galr (63,505, L slaslllas a8 5 wilaizls

e Sisel o35> )20
pbole g ool 1 ¥ig
| Sl e 6951 b gyl S a3l Lo jiagy el Lol wanl ous auSTT asl pgle slaacs,
U9 ¢ 51.: (_gl.md...m) 039> ;0 03gdy g u‘).a‘ LSILC u,u)}n] e O ‘Lf‘ » 05)15 .'.\3‘0.)54' LQ:L.«..:) u.c‘ GQAJLoL.A 9
SIS (b ln oo (hagh Slasl )3 35290 0051 slaadlie (gileaz LSh 5 @eead L wlsn &5 nele
ol ololis i ol oo |y cmiion Lo iogh hol U5 olul ol 09 cos samlive ws 4311 (63,5 5 002
5 b oGS el Culin ly 4z )LSe @sS 05s 5 by psle glaats, paibils 5 bl claadse
b g s e sleadlie aeplss olulis b conl s0uo,0 pol> Lidgh .cals 039 ] 4o (o590l (63,40l 5
5 STl sl ale 232l 5 00,8 Byl | gl 5 ol rly psle (slaais; aailels 5 Slel (555

LS @l o> cnl o gl (g 4l



Ry (sl g,

L b ele Olaiins g9z gims ad ploul by Jondljgiws ol siapllss j550 b, b Gigl o
Academic discipline planning, Science discipline development, Basic sciences . ...Sl slbaojlgals

restructuring, basic science program organization, Higher education spatial planning, alignment
S xSl ools slaolSL o wlflas 5 oS 5 & yse 4 Of basic science discipline with industry needs

S>> g Springer, Wiley, Science direct, Taylor & Francis, Sage, Emerala,‘Eric, Sc (OR)
pole sloas ) bl « 4l pole slo ats, bl ( Jlebjsal ool slaesly L S xSl
SID. ) yiSoe ;50595 S xS o0ls slaolSly jo aly psle slaand; S5k 5 & Silosmps il

Al 4y o s 5l Ll 6l 5.0 Google Scholar s> siws jgige pioren . Sslxil Sl pole oL o

5 Jelis caalllas 4 39,5 (sl Lons

o VYO LY sla b o boans,

; o 00,0 ¢ 0y (g
Boy, 00,55 oS L35 0 yail g i

N5k 5 pailebs ialel 5 o el Gialol 039> 50 00 plnil Slalllas
e Ol 4 oad piiie Slilllae Jold i anlllas s 5l lre
5 elS Sl Cod Sz loly coaS b 0 &5 Y
SIS S L ilas 00sSa g oy 4 4als colisS YL :
Lol 0 s gz o5l mwl Y Joa o 50l
S 5l oslinal b ¥lie 3 by, CseS o

od 03ls (LA Aegh 50 SYlEe gy5 9 9959 sla)le
SYlie (sl gyl S S g (5 SV (6l oS
.q&oowluw&%jlooyw%'b) APy
CaS b Sladllas & (Vb (5 0505 5 by S
gyl Ced Szl eolind (T 51 VL

sy oYl Slasl ol a5 6 )5b 0l (g (oS
3 FeS G o b Jlgw Vo sl celS ] S
oy b Sllllas ) sy ol 5 es o ol |y o 5 st
10 J8las a5 Vlie ] oS Slalllae b5l sl Jlg YT ol
e (b alox 5l gualS Jolse (b)) & ] S cnldiaile (S

A9 8,5 L8b )0 Cond S
ROEI WP CE Ga,og:‘i; la ool

N | )| )

o293 Iclllio zg,5 99959 L yliro g 03ld GRelL ) 92 gl (]l -) Jgu
5 e b e Bl 5 L pole sl 4, mailelu « &l psle (sl i, Gl e el Gale] sl sl o5lgacls
al psle loars, 6,55k
Academic disci planning, Science discipline development, Basic sciences oS sl o5lgads”

science program organization, Higher education spatial planning

restructurii:i

g il pole ol SID K50 05 s sls oL
Springer, Wiley, Science direct, Taylor & Francis, Sage, Emerald, Eric, Scopus, WOS B sla oL
Sl o0y ol 4y SV LB o a5 goliwl 1ag,9 Jlas a9
Sl aid 5518 eolatl 8,90 Gimgh opl jo OYlas l d ede b izg S Lo
A0l 0y Gl 4 (eSSl g ) 5 4 45T (SYLe 20555 Jlixe allis 5b;

Bl 0dm) Dl & (eSSl g (o) 5 8 b 4 &S SVl gy S e

TPRISMA
2 CASP (Critical Appraisal Skills Programmed)
3 STROBE



Dl oy Gl 4 pine Wlme )0 A5 (55950 9 (LARYTm ole SV 1395 Jlre e g5

it Sl BB s o piws jo Lo T JalS e 4T SVl g (sl a5 SYlie 1z 5 jlns

el (iS¢ (oS alis Girgly b,
VeVe-vevo o 90 S ok
oYy adgl slaosus olass
fv el Ol sloss

Do o ol ) b dlae 6 Sbye g Lo ol Jloged V USE

1ot sla Bl 53 ga 5 s pasle 38 ot bl (slm e e
TE st sl
sl
FAVI oouls oy

g sad bdee sl img 3y

1 Cadar 2V, Juda
T
B
Ryv—

| TodaSar g LlgdS Lo syt

S NI,
e

Towd b i Lo
S e e 3T i
TE alnaite s
A
Y 2 e

(R ey

| 2 a5 Y B (et L (st Syt U T el i aF T L

SR 52 A2 29,39 a8 32 Batls B s g W R0

EAkih X 3 1sh B SLiiat 5o e Bms3e 5w s st 1STat AT opled (oY Lie
v

(Page et al,2021) b aigei

ol e 98 JLolosins o Wlio (lge @)
ol J ol
Mad I Sl aSE L e (el bl sl sy |
adonse e T e . .
4 Of-n b Si9el 0 L ool
a (2022) erspective on Human 518 il 097 o ”
pital Development
Cantner, omes of science-industry Y (VYAQ) (4,8 b aKiils cdaass (o040 yjlgke Y
Kaltha collaboration: factors and . ‘
b, Sl 5 Jloo 95" (slovsLs
& interdependencies CE %JA ] ’5““5 e
Yarull e el & Sslans
(2023)
Cortadas- Analysis of the factors AR 2 PRPRVCI 0,555, ,le 2ol oSl )b ¥
Guasch determining A
B oYY s ab I S gl s, ol
(2025) educational mismatches: ©? T P 0357 G o
evidence (\YaA) dxwgs ‘_g)b.;l; » aSBL oK isls
from the Catalonian employment ol ools anlllae Sz o
insertion surveys
Aljohan et Bridging the skill gap between YA 959 &b, G Syolnl o alol, il ol ¥
al., (2022) the acquired university T
' - \FF) oo ; s90] oo (sl
curriculum and w5 | e s P e




the requirements of the job
market: A data-driven analysis of
scientific
literature
Pervez et | Analyzing the Alignment between YA OF Vgyma | cloasky 5 b calow o Slas o)y 0
al., (2023) University Curriculum and Job b pole cusis
Market Requirements in al )
Pakistan: Challenges and
Opportunities
Hoo & The Empowering Innovative Yool sLSieiizme | b ogbs, lp oem il Sb5ee]l §
Yeak Mathematics Curriculum and e
(2024) Industry Collaboration in Gearing -
Malaysia for IR4.0 Era OF- 1l
Abir etal., | Aligning Education with Market Y| glye0ly ks Y
(2025) Demands: A Case Study of 0%
Marketing Graduates from
Daffodil International University
Bouldin, | Connecting Business and STEM Y| ) als el A
Szymans Education Through : Caily |t ] as
ki & Undergraduate Research s P izl s
oches (\\C’\)G.o.:}) Qlﬁl
(2015)
Basic Sciences in higher v" slaog 3 g laars, Jkizlo oan] q,
Maarman, education, and teaching a s L Caile  a. T
2023 approaches in the context of 21- "#l S50 Sl Al e
century advances: time for a olow 9%y Sy lez (e
chance?
Aligning education and labor awué 2l sladis ) wlis 4555 Ve
Duzcay markets: understanding labor . e T ails las s
(2024) market mismatchgé hd obiSes olEelotls Jlasl ool
technology use in tbrkey S
Daka et | Bridging the Gap: Addressin Ope o | gl K gal iilo Jld! altus 1
al., (2023) Disparity betwgen H g 5 ol e & gt Dy 5 e
Education ,
Knowledge and | (YY) Simbel 73k 50 15050 (sl Jlies!
Sl oyl
Han M?Ch s in the | \i2 g axul)] S50 4 ol sle oKty 095 mwl | VY
2020 for duates: Focusing . e T e s e
( ) ) -study choice OhlSes e Ghigel B 3 Slase |
(Vf-)
Akhtar et rdisciplinary curriculum Y sl Jy | ceroelRils Ll 0e oo b VY
al., (2025) ent to enhance graduates’ Edgae ol oS5 s 3l 6 dnst 5
ployability and universities’ ) o
sustainability OF-F) Hoga P o
Baref Assessing the alignment of YA | gooly dail)B 20 e iyeel sl 5 5 Lo V¥
2024 university academic programs T " ol Al
( : with the r):-:'quirements ofgSaudi AR Ol Jundl sl
Arabia’s data and business A
analytics job market
Gadre & Aligning higher education with Y| LS sdeme | e alKils 35gel goSl )b V0
Deoskar industry 4.0: A pathway to ol S 5 Coo ol
(2024) achieving sustainable S ’ e
development goals (SDGS) 5 srome
(VE-Y)




Kmiotek- | All good things come in threes — £ Digital transformation in the V&
Meier, required skill sets in the graduate Sabiu & biological sciences: a
Rossie & labour market in Germany Aruwa comprehensive
Canora (2024) perespective from the
(2023) discipline of bioscience
whithin the future
professors programme
Mocanu, Matching Curricula with Labour £ An overview of VY
Zamfir & Market Needs for Higher Hojeij university-industry
Pirciog Education: State of Art, (2024) collaboration in the Arab
(2014) Obstacles and Facilitating world
Factors
Moghadd | A proposed roadmap to close the fy | Skjelbred Difference®in YA
am et al., gap between undergraduate & Nesje
(2021) education and STEM (2023)
employment across industry
sectors
Klieger Aligning STEM education with fY Draiss, \q
(2024) industry needs: Strategies to Rong & ismatch in the
bridge the skill gap Suliman ccan UrbanWorkplace
(2023)
Idris et Revolutionizing STEM education: 7 Academic Curriculum and Y-
al., (2023) Unleashing the potential of v Labor Market Mismatch: A
STEM interest careers in ) Study on University
Malaysia duates in Bangladesh
Shanmug | Shaping STEM Education: From How to Control a Decrease )
am et al.,, Hesitation to Enthusiasm 014) in Physics Enroliment?
(2025)
McGunag Employability skills for 21st- rtlett Skill Mismatch, Education YY
1& Zizka century STEM stud‘l!the 2013) Systems, and Labour
(2020) employers' perspe‘ve Markets in EU
Neighbourhood Policy
Countries
Bennett, Graduate employability an fy | Ma'dan et Strategies to enhance Yy
Knight & career thinking Qf univer al., (2020) graduate employability:
Bell STEMM st insight from malaysian
(2020) pe public university policy-
9 R makers
Abdiyev, Skills Mismatch between Ye
Zhassand Industry needs and
ykyzy & Institutions Output-
Primbetov Challenges for Higher
a (2023) Education in India
: oo sleaidly

aS il (BL allie FAY 5 o B g olulid 6,80 pglic b allas VY slows conds il dlie OYY £aoxe
3590 JolS o oy p gl dllie VY g ol anilidS (LS allde YT olows 0uSa g laie (6,800,6 L o al> o 0
@axg pae o alie YV 5 alfails e slo joigel 5 35 08 Jdo s allie Y& al> o cpl j0 028,85 )18 L)
sl oy p sl s TY ccnl oals ools (L ) S jo aS jebles Cules jo g ol B> 4l pgle slaas
Waile Sb g cpl yo



N loges 09 ool alisl (JFA Lo j80) cundSSl Ly a4 dllie YV o (Y Lo,a) o)l ol 4 allis TV 5l adlis VO
20 o HlEd VYO YV sl Jlo jo OYe Gloj dsg, F Lloged g (imeh hg, yha 5l oYlae Slgl,8 as o

3R Vg A 31 Yo gl 9 wo 30 48 ged
10%  15%

o o
s

B S m A il mym

O3 ey i 5l ¥l (Jlglyd wo s Y Hloged \
~

YYOEY e s Jlo 3o S0 Jloj gy
15

10

2010 2011 2013 2014 2015 2018 2020 2022 2023 2024 2025

;v' 419, 515905

Ao gy 3l dllie cplye Sllllas Judod g 458 Cp>
b oy Oyg0 4 g 00y ad o pol> iogh Jliw 4 ladins a5

YeYO UG Yere sl yo o

-y
e e S gl alo e 5 oD asti
6)1;&6 3 C‘)"“""‘ ATV @L»Lu» JJL9
5 oinbel sloailge Lol iagy

ol S Sk e Lz by 6590 Djpe Sl Gl s S
LG 5 el b o 35 b pdy &9 "aly psle gloars, _awilols

S 9 00 Caw g8 Jlobiae g oligS (Kl o ;o b g (580 (slao 55 CIB 10 5 ol5] & yg0 as laosls «Y e
VI 8,8 e o Lo al> e 40 a8 ael Cawy 5L oS YOY D9d> Egatre 13 .Xdd (6 lwdilinw (gous sloasS
Bl 5l 5 @l Jeod bl Coles po b anaied alie o8 gede SO 3 aS e daaS LS e
5 Wailge (e Jaz i3S saggin o8 o B 50 boeliT (il 5 e slaaS 5 pléol s S5 (slaas
A sl 258 genan Foolows cdgl a5 VYl ol olulis Lol fygeae 8 gaome j0 .0l plxil Lol plas
slasi adgl a5 VF les 51 SlaSs 5 (6,105 Cnliws a6l 23 Hgeae O adgl a5 VY Lo 51, cie ) o LD



VA5 coled 5o 9 69,5 ,5-goladl am gl o8 genan ¥ oolaws adglaS VY 3l plsize dm gl o3 ygeuin ¥
D o olis |y (60508 anl B s ¥ Jgaz ol olelis jgel am lp 058 geuae O Slowi aglas
al pole gloans) (puibols 9 iulel (sadlse (g 970 5 BT 5l (6513505 rpolida- ¥ Jgur

©Y Lo 0l adgl slaas e kol e
YYAYAYAR. wb psle laand, (b )5 gladhie (il @ slajls (i85 Sl o
YONAL N FY laas, 630,40l 50 (ol dibaie oylais 63 oS lie @ b o Gladhie 5 es
o Sloaaliy 3 dilate orlll 5 e oy sl Bz 4 az5 @ b psle slaediy
lilais axugi Gloglyin b al psle sloais, Wy @ «b psle Lsa‘w’b bkl
PYAAAN, ailare SBLESI oluly a0l pole (slaais; Cyjppole aypus @ g o sl g
Yo aly pole slo il anwgi o ddlaie golaidl glocyje 4 azys @ Y
Gobie 5 5 5o b pole slosis, 5,05 ) 555 @ 3,
IAEBININ; dibis Comex b hpdy Cobyls ks @ i;
v 29S a3 laath) colie gy @
[ ]

it paaid 5 ale b b bl psle slaeid, Gl
(ATAIALY dihie 55055 pgr Com) b canlie

5 Phb Bigis sl (o g (2 (IS slo Cenlin
by pole (ol 4 le (D50l sl adliy

e (g g Sl

YXYANFYO G4ty ple sla igenl (6 dnmg 6,5 le 5 o)l . Colem 53 b 38 el
YEYALFNA olex “ o 4ol ol r9a5 Bl pole Uogel dawgi
Ya. £ 5057 pole slo axs, ‘5,51_7“)[) 5]4..!.- le —|Q5l.tb s 2995 ° las )yl
ol Gl 3,505, Bo)b > 5 oy Pl 4 4l
|)S| )}]a...a L ‘6.)L4a3l GU.AJ‘ O uyB?u 4 d>g °
YAV Siel slbo adliy st il pole sl as; miwils
o o s, Lot e slowsis, Jelos @ Vg 4 g b 4l
ATE AT Hl;i i e 5 ple Sl slasy, Jolos 35 s bk \3’
v ‘ t5°)+‘2") C"iSJS‘ ‘5|)|a QL: 6°L433| 9 5)5L;3 A‘SQ.LC _.b
[(RARATY ¥ s axol> (5 “ﬂ)ﬂt";3 9 gs“"l‘ LSL"’)'L-?J B u;?l:’v).)‘ d QLQ)' 5 ”MS > a
ab pole lo ad; canlels j:
al pole b Lo eyt Jilia Gl @ k
BN AANVNAY alyglid 5 oole b ojg> yo Jsdl slassy, o) n @ “i]
\"\“a‘\“vo Wl pole b daspo Jeloe sl Ol in iw @ A, Jad agh eon] T‘D\
al psle sl ax; po Juzdl p ol Sl ailglid Yoo Jolos @ b psle sl
@k psle lo i, L Ll o s aelp ohlasl 6 181, @
o olKiils Sl jo ologsS e
VAANYA] oSS jn oy LAl o oy jgele 4 a3 @ @Az 5 (S RS e
lo 4 (5 dxwgs 5 i o b olSasls JLust ulisl e leolRasls (5 lisasys
b oRzils ou,90le sl Solas 4y a>gs @
[ ]

ob\.:.;"‘ 6L¢b)‘L‘,.‘o L. mb l“?l‘ L;Lmd.?..’l)) L?“")?’J LSL"’ wL.....: &LLJ)M
2955

slocsz )l
5 porade (5,108 Gl




VANV TYY gl ati, b bls )l o msh son] 5 sie slo Gl jl oo @ pole Gbigel 4o Sieans]
4 b psle “b
2985 oo jll s dnng  azg @
IRAF AP A ole EYem b ol pgle ijgel slgime sLlasl @ ey el waigeil
AR PATATEN Qb pole cwyo glo doliy poloe 5,554 @ SYe55 b canliie
YY YFYAYA L?*’)?"’—l 5‘ -~ PPN LSL“ 4.0[3).! )L"..éLu s LS‘)'l""‘ las! ° “,J.c L Go.olél)b
AR AR AR al pole
\tg
NEARRAANE Sk s Gl Jo o alpgle i ang @
INAMATAR S anol> bils b aly pole wigy @
NFYAF. Y Sl g arwgs o al psle slo b b sl eolal @
roTY Ol Gilo olatdl o aly psle i gy axg @
IR AR g s 5y5ld b conlite wl pole 550l Glgizme Sluyig, 4 @
\RRARA AN Y955 g py 0di] p e al pgle LBjgel slgime b @
vF So9ld
Ya.fy.fe

b pole (jgal Dlyime o ool (Jid slajliw args @

YFONN Y
VFavaa.

wsolii.ib«_f]&.’:wu;bo‘gdwﬁ

e g (ol ) Ben sla a3l )
RARTAAY Gl sl gls 4, o oo aslyy oLk o Caio oS PP el bls )l Jabss
vt wole oo jgliws gl 5, ® e
(RTAIRIN 5
bl 5 wlpsle (Lb55el slaadlyy yo 1515k slaesl e 3
pe 9
YONYONAN al pole GE : . J J 255k e, 5ST5e sln! y_l,
VXAXafLLf al psle sl g s SV Gl e b olkadls v,
b8# al psle olo ans, awilels s GBI 0 woy @l jlesliul @ 9
ol pole Bloars, solazil 31 55 @
RAVASRIN e sloans, onyl-ane bl @ ©9logm g GhS &) dz g5
YATATYIR. b psle sloas, ool slossly by, @ al psle sla 4z,
Y
A X FENAA pole glo asy 1o )15 5L lajls 5 e glo 5550 @
Ve avay. b psle lo 4ty )0 jome Ojles slo gl casis @
1o g 5 o olSiulo] g Gl 5l plosmisls i (FoleT Gl @ s Sl slo el
Y.y b olEiulojl ol 55 ot 5 oode sl 035 ab pgle 5
Ya.£0 —
YOSYAN - s s bjgel cusis @ .;E
ERTAVHES Jld 650l (5 anwgs @ b
ASDARAGLT hos 5w b sl s @ ©39r 2 e $ 25Ok
YEYAY - XY o ojgp yo oiyl5 Cugis @ 4,75 9 dltws
YASQE-FY.

FFY

ol J.‘an.a J.J:m C)‘?S u.,.;l)sl [ )




Y &EAANAYD oz Jud 6,500 slo S azgs @ e slroged 3l oolatl

YENAN - XY 550l g gyl Sleslanal @ 4 (255 Fely 5 G,

ARACA AR AN Gl Ay e igeel 5l oslizal @ S 550l sl
¥ S

YOFY AN Obszasly Lo olly cogss @

YANAN VLYY Yol g Judos 5 g higel @

YONFYANA, Sinoyy 9 D B Jhygn @ S sl s

Y. Xeyasy 4_.“1,:‘ P,l_‘; 5 d){, )S_g_'.‘ & drwgd ° 9 Al J.> ‘L_g\)u:d‘

ol Bls o 3 B ary @ Sy
HEA ab pole Glgmtils lad o ole Coge cupli @ e
TOTPIANR ghad o sloslys 5 il Belosmils Glon gjlotod cogls @
YIVY.YEFY Al psle b e

e o ol |y Al psle slaans, aailoles 5 Ghalol b b ye

4l pole sl aihy aailabug il slaalpo y9a5-Y S5

) o 2 Lad Algie



SIS,k 5 ol nn Bl lin 2 5Bl psle slaans, awlebo g5l 5o (i) ol dsio

Cortadas—Guasch,2023; Sabiu &) .cwl @y‘m Jaf,m L olRiils Wigm Cusdi g ‘5‘,1; 61@;;,,3))0 Oslgiels
0 Ol S olad dn b 4l pele sloals ;) Sletren pas slaasly oo (Aruwa,2024; Hojeij,2024
u%ébs)‘ﬂww)bwu‘ww u\wswgl]&oﬁb )OM)L:A.Q.C&&»&% M ‘ASA.HS
loars, il (Zo,b slogll el 5 Gl (Sab i gonay L oS g bsle
slajls g e Olg oo Slatute 4 g e (sale slacad )b @ &S O s Syl
Iy bas ) 0,Sles Fohaw a5 Hlad gamaz o pllai S ladd cas 10 0,5 5 A sy, golaidl
aS ol ool gg“")j"i L))‘ﬁ"“’l" 6[.%91” Lg)..fdi..: L e WS S8 t}m slaalais LgLaawL:_E.‘o uul....;‘ 2
(oot Jrmiliy slylo Bble )5 (pole slaed b rndi b lojon 1395 52 6 et 555 e ol 50
ol 56 51 51,8 (e2lad Gldail pac pl gladely Logd o sladlais Syl s yo olRasls he i slal 5l mile

clae jo g plpb 4 (b avass
Sglisle 5 4l pole slaats) ww (ls
6)9&3‘9 u‘m ($59S phai) (doe ol
a3k egy onl Sl ogdioe e Ggeli 5 55 10 e 3 O ool D2 les 4 by SIS !
sloced b g bl gla o)l 4 4l ﬁsl“.sbw-"ﬂo axo g oo e 5 j9al sloog S lad ], F 0 50le
5 e Lojeel Liulel o).%s)a..;w:u") e 51,105 gl s boles Ga)gfodib‘ubh.)‘«_i’cb‘c’_’a..m

ol pac el 00y cls Lo g gl dLﬁdiL‘f‘”“'é))"m 3
Gralss 5l gele Slatiy )0 Brd Corge liai (@bl sloiz
. ;‘

slclo ) a gwyiws o B olpulbc&b‘oo;so(

slyome dgdo

Ll s (G d’g lgly 5o I Lo L5590l Sliime 39 9y 4 g CoS il () 4 Ao ol

ol )3 (ooabdlly DY 9o Dliie o j0aelp (cwsigosl Joo lalgs 5 010 ax g by pole slaars ) ole (slpiome
s 59l soasl p Gldail 5 la e DS 5 Slez Pluws Jo> j0 4l pole (i iy i3l
ssle cloars) o MBESLo Jlskan sue sloasly o)l,s (Sabiu & Aruwa,2024; Hojei,2024) g o Lol |,
Lo 5 o Sag, Sl o 5320 (oyd Slodoliyy a8 o ol il 5 (ode Sliis b 4l
Caio 5 WL 53, slajls 5 5ebs sla,gld by (sale (g slaais, b clie lag] Gl jg,a 5 Ligd oo
granls gl SIS L aly pole gloars, (Bisgel il a5 09800 czge (Kalon pas (pl Lo Salon

Kol 3 1) 095 lady> 5 (oale Lo sl a5 5 Wigd axlge (Aly Sladazns )3 5L 3550 Slaslos 5 (2Rl
Bbkil pae wuS oo Lo (Draissi &Rong,2023; Ebrahim Suliman,2023) « 55 (g 5l .0nl oad (oowlio
o397 Jol) Slez Pluws J> 50 arly pole (5 5 i 5 55, ole lacaadly b (o joasliyy 5 (35900 sla il
O Soeal (izres a8 o0 ax b sl oy (ol Colia el cage (ool Sl 9 (65 lecadle

1 Spatial lock-in



GAlgho 4y azgs il (pl (6,5 Sla gl Lads & )5,0 LS )0 58S cale Cd iy 4SS g (R adgs 0 alipsle
WS oo laizgs albpgle slaas ) aaslls g u:..:LJ ol sl

plas jo axidls ol ‘aLL’:.; 5 beus b daog S daals, S ooz g paible (opyacly 4 dgdo ol

9 J.CLM.A @L..JL..M; 6‘)‘.’ 29 o..\.;%T ot LgLQ..\.:.l‘)é 6‘)-'." ‘c;l"‘m LgLQo)jo 9 > ‘)Ja)b o) olLisls
Loy (il 5 by pgle Gojgal 5o o] 23 g (Jaamme Cuj 5 golazdl (s 5 ’
8 4y s g5 e i ool 35 ol 1, a3il o (slati, i s
AL PlamlE S s 5 JUREl Gl st b el sla
axg ol loyme 51 (o a5 LL o vgzge Lol
Sils Ol Glbail plie 4 €LOLES § 45 j0 Caslis? psgin ol oul

o by o
5950 il i (gl plate
> .S o Ll Jle hieel jo Lol g as,e
hg, ol Jlis! Lol ks £oige
SEIB S 55el (a0l g IS Ceslens
nais 5 lasarallg 5 (Lol ceo) LIS L
o‘&a,zmg; Sajid khan,2023; Barefah,2024)

bL pole gloanl ) L bl ,o 580 (T 3l Olaas

ayls oledl gab90 0l b bLs I s(Mammadovaa & Ja

a5 09 (oo >ge ALl ol s ’ .:o..\.:_ﬂ)’l claé

2 o G Wl e a5 gl yolee SIEE ol dng 5l S5 Colex (ailyd iz )0 0,8 Ojso eloz]
TSNP S et
ol&iils (sl y ‘fi‘)l““"‘ 34 g G S s pllas o 1538 05 WS o Lo (Madonsela,2022)
PRUNSIEIH AN QL:,!Ja 1 Bees LS 0 b gl cpl sl oals pwjo gloasly b o 6 iyl 5l Al
b B Lk el gfliesdls S )3 o 0 5 pliisd ©S line (g (o) sladalp oS Wigd oo o Sy
o3l 38 oLal 5 ale dmgs > Jlab 5 il 51 e el ol a3 cipd

o 65,5 15— golazdl Wsie

46, cbaolys 5Ll i Logas) olRails 5l iygpm b Jolss 5 loasl s gl 2l o956 1 (65,5 ,15 — (golail i

wlite 5 Jlab bLo ) anmgs Jro slalse 5 anl Sl 5 St b olSils Wisey (3l 5 JLio 2 5 9,15 35505 (&
pole sboasl s (b o Gladhio 5 (com sbajls (58,5 Sl jo a2l Glaoliws 5 )1 1L camlis L aolRasls
Balada & L0,2025; ) .55 e ol |, Jarsl o¥sos 20Vh sl WolKasls 1o ,I,1L ww, 55T,e sl 5 aly
olzed o590l Gloasl 51 (6 s &5,ls o)ledl & Yarullina,2023 Wills & Bartels,2024; Cantner, Kalthaus

Sk HBly slacaadss jo uils (gilweo )8 olle 4 IS Ik a5 b o aailoads Ly (g ks ils Jlasl saly



Sasl (29 ;o Lo idu (Lle 88 (6 Sen g Lo 5 oKy Jolad 5 bLI )| jelae cpl 4y liws gl o)l
Ok 5l edgs g cao I sl Comal Bl Lo 15,150 (a8ly slasls JEl jslaie 4 4l pole slaass; ow)o
e 35,5 oo Sy olStils 5gel slacy jsels 5 Laa ) (slyiome ay @S5 4o Jlab 1,5 4y g o
wly psle sloais, & sl oud el glailate 5 e (gla louilly & 4255 pie o wiliy SIS (glas,Syy, ol
g ol ple S pl oS Wyl alire gble ols Glailr 23, 5 jlauly aswss 1o (650 il ailys

Crdi g Oli';}a.ol;..;la Lg)&..: é).; J.;lj.é‘ ‘ngz.;:slo 4 o}...i?‘ u;"..wlf 4 e ‘Gcl.o.’;_>| 5 oladl slaccadly

&l _4?1) wuw‘ws oS53l e Lawsly adl> 15;:. " LMLQ; ool 0SB 5 o o slis
5 = AL 5l coles wsye LB slas,sld 4 (ol ool haws 5,5l JligalKs B ipgh Sl

Madan,Ismail & Daud,2020;) .o¢s 0 Jolis L mRsle sloans, & gel  ils (gl Ja
Abdiyev,Zhassandykyzy & Primbetova,2023; Aljohani et al.,2022; Pervez et al.,2024; Hoo &
oslial 5 jomes i sl gl aE gL pske isel ool sla tlly 5l S w58 e oL (Yeak,2024
DY g5 el 00l Qs> s (6,5 0L (sl Lol oS Ll pac 4 e 4 Sl o )00 (g slrogads 5l dgue
2 ds 5 65k 4 5l Ik Sl Pasas s Syl isel lajls i ¢ 5y5ld 05> 40 @y
5% wbpole A (nlp odle S el ol 4 590l Oilae sloygo (0938l 5 alRils (glabjgel
Jwﬁow&; figel slop WIS o iz | dsie (ol @ dz g Sl ;58S ale dang 5 Sty
NN L N, B P>« golinl Saasle Y ()8 sloc loe (b5, 4 S 5 5,00 05T ledlbl 8,0
s b g 0> s a5 el Jb> o cpl sl se pendl plole (6T 0l g ools Judow ¢ i
cloo b el g 3 Jalai 6, 50L sl lasre dojls g gl oo olKiils o)l (pes Sl Uail g Dglaie (5,5 0L

&yls oledltAbir, Islam, Ullah & Rahman,2024; Maarman,2023; Barefah,2024) . cxes s 23l

9 6&&& 059 ‘6})9)5 LSL“’°)3° B 30 d.;l; f5l.c QL.’.W“) Lg‘:k.é).> G}L‘”M‘?S LS‘)-.’ Lg}.i)duelj).g Q‘..\.'o'_é
sl Gl 5 )15 Bl 3955 )3 Gaz (placias b boars) ol (Maslle )l 09d oo cgo Slone sloas 20

Olized |y (owyd slaaslipy (b g (05 Slroged )3 oo K5k ©)9p0 (undg (] Wgd azlge (slad >

S A g Con



)1 le slog e (S g Sl SE (590 58S 10 50k 5 (sele angi )3 pulal A il psle slaans,

Sl G lasls b sl pac dlas 5l goamie sl il L ol ol jo beaclls )l 3] slaans o (Jl> (pl b
Gl @l r"}l‘ 61-‘“‘15’) ‘;.,.9 wg 4o S.uxl'b Sl A a2 e QL..» W Slalas 4 GJL'L; ‘SSL.A H90 Sloads
s’LeP Q;»Yj:;ﬁ Olesp® g w5b ‘9l-‘ 15)‘)“4 9 ko 6‘4-“}4-‘-" 35 LSL“’LJ 9 (RB9R ‘uﬂjsﬁ‘ slee g p dele
e 5D 5yl Ghaghy ams 18 iae | (h5sel CodS sl 5 (s e lee ‘6‘“‘-“)&*“ S
Sls plas ey bl anl 48,5 &g al pole sloas ) adilels g ol 6[@4&]5,‘5,
5o le olal (pl gl so (g Al v iy 0 Egeme [0 b pele slaany ; sleadlgo a5
WS ey b Gigly Sy 90,5 - solatdl 5 el (JlpeS> g (6,135 S
slal cpl le ¢ studls g aropllss oI5 ]l L sl 05,57 i pol> gy M
Olore 4 Sl ¢ bjgel galine S g 4 Bro & ) Al phle sloass,

s S5 by pole slaars; aailels oS
oﬁdm S Ry S oy

5o wiley U ase pdscillasil o 2l (60,55, oo dB sloal ) cul 53U, &9, glacis )l
L " ..
u*‘)ﬁ*"‘)‘)gsl-"-qdl-“"-\-’ﬁ))‘ﬁ“‘ |).a) _\..‘u'sl.o.olssolc > oblass! 6556-“4[-’ «WSg> 6)"4’ 6L‘°QL.¢-3-.’-]4-°-'> s
Sl & 5Tl o bt ool BB TR o Sy 5 5L Sl s sl el
Aljohani et al.,2022; Abdiyev, Zhassandykyzy & Primbetova,2023; Akhtar et ) .sss e dssl>
Ol S50 Mg g %:ulo Do \eo 523 15 o 918 0 S Lie 0,505, 36T .o bles laas, iolel
Copde 50 (210555 8. M Jled 4 dm (pl )0 GolS sla e ales  ( ade laoly g I Celw slaoly
o=ea(Barbosa, Fernandes & Tereso,2022; Madonsela,2022; Madonsela,2024) .55é e golaisl
Sl by pole W Sl Dl 950 3l e Sler 5 4518 DY 5o ol ats (il 5 (i (293 o]
RS taghs 3T 5 (Sinj Dbl Jle lpdpsle ©l59) IS el ol (Kialos pilins oS
2ol slanld coiS | oI Lh5pel amy sl H5ebig sl tllr b o] ki 5 (slat; (lee sloasli
,ax”ﬁ‘bta dﬁfbli 6‘)‘? @L&s)w @L.;p.as\)_a 9 ‘ubwb 43|)3L;_§ 9 L;cLo.._>-| ‘stL“""’ LSLQA:J)LQ,Q dxwgl cd‘).:foLi
S 250l GBSl dmnsgi g j570 e g (gl )l o i5e] gl (bi90T SBoged )0 (5,03l 0,1 55 ped
Daka et al.,2023; Han,2022; Barefeh,2024; Cantner, ) .o,ls slosg Condl s opl 40 alygle 5 oS 5
DL Ll pole igel pllss Gle S50 digw ol pg3l (63,5, solaidl ux ,o (Kalthaus &Yarullina,2023
g oKiily Jols g bl as cuils oledl ass pl 5 b col 8,5 18 oS 3,90 dmsl> sl g wario IS




ol g0 golaidl ol Sy o 5 (65158 Cash eanio g oSty e (5518 5 il JWE g ) ymie Canio
ol sy JUsal Gl 5 (el silesal 5 Wl oo CrtomelStils Sl axwgs g JUal wo) 3515
J> 50 Slidoy slacad )b sl 6,50 0 (o anwgs M]P 2wl pole oo S5 cay il ol Q&}B"—‘
Soleiday slos ol aloz 5l Measillé )6 6y Jlsl s )l sl (o252 slapllas ()b 5 )58 (Al Sl
,o (Draissi &Rong,2023; Ebrahim Suliman,2023; Khan,2023; Almaleh et al.,2019) .a:ius aw ool 4o
ST laihie (550l 0 pllas 5 Jle Gh5el ol oo digey Sl &g 50 2 laaidly e L any o ol

Ozl GRS iy Pl sy )0 s slaald; (B diedon (S a0 o Ribaggl S5 alSudls
HOO & Yak,2024; ) eul yooi lome (sl s jl aiege (515 2 4005 yap i i)
4S5 L dadllas ol jo ool olulis (Aljohani et al.,2022; Abdiyev, Zhassandykyzy & Primbetova,2023
sy g (ALY ()l Cliw oale Syl p sl p (pletal) (lyieds Wigleg (LRl e walsd 5 o )lS 5

2y e 9o wb pole laats) ojlgne

@228 glasloiiny
3 ‘
09 (o0 gy 1) 9)l50 Sezge Loy o LB g 4 5 ool sbadl 4 azg

pbeles 5 bl glp SKeanl 5 jemecols LS, 5!4, oLQ....*..._; ‘Lg)‘dfwl...m 5 Sl eS> am jo-)
ssle inlol adls 0,8 15 oo e BT Linghl 35150 dmolSiasls o Sim 3 O] ‘_lec &5 (5,5
Bl gloosls Lo b (g )la8 sl o) aes SCas baailds ) jede (6,5550 9 2b,l el Baa LI, 4l
GLA Lgmy‘ <_§L°¢>‘J5-|5‘ 5 wl:. Sl sy, g Hgls Y g5 S 150 sla sl B gel ils Jlsl cunsy Jols
50 elKasls 4 (o il ol Y| ‘Lch oogel Copde 10 o555 ad (el b Cl (59,0 (uimed 3,5 O jgo
Doy Syl ot 5 slaiylon gladnds ) dmasgi o o550l slaasly (bl ais;
ol ed plo g oo laasic (e i glacl Jlad oS \lie 09l 1351y gldalais
Sbkail g sbig o 35 )l 4y wilg oo cdeaily (60 paly Slul (pgas g Al pole wo )y (Lo ailel slowl LS (o

o Dgds yie 0diy] (golamdl g ailyglid ¢ cade DYy b aly pole slaais,

sls g Cuygele b ol
ngj‘s.\fw - :

sla,Bg5le slml b (gaio 5 olatdl slaslys g laoliails psle &)l59 95 s ety (69,5 ,5—(solamdl us ;o =¥
oS GlaigSa wijle ol B 1) (55l 5 ads isu lals g wb pale Shigel Gl atepllas Jolai (gaie; oS e
50,by5 b bl g 03,5 Loe Canio g oKl e Lawly gail> Slyicds IS L il 5 JUizdl s, ST
Sl o3¥ Gpizpen s 13 (Sl plpae sl po 1y Jlnal glasg, 5 i glaceo (il slajls
5 o sla@sin sbul g (aio 5 olRails S i slaojsn w53 )l laiagh 5l Coles Cusli b LIS Conlow



Slopllss (ganwgs (] LS 55 i ol 31, ;5887 (a8ly Blas S 0 il psle cud b 516l o g e s L
porians) 50 4y pole SR s 5 gale (0 AL I Coles (RS gal s (63 Jlsl Gl (6l (51
(g0l soaeln o Bllasil slml ls (nl )3 5 (A (lpde el (65978 Gl sl slasdl 5 555l
35 Gk (nl I B cesl lyglid g mio Gladaze b Glgzmiils LLS)| Joend 5 97005 lks (sloo 90 (Ganuss

b U] 928 NS Blse Jor 5 s3baidl anmgs o 531 (slojom a5,k B0 lojom Sl asls psle

ol gt ol 535l w93 5, sloglets i e STl ol 23Tl ales 3 b el

|

aie e ledil 5 o Soged yo 6,555k b (SRsls Mooy psle )55 955 o0 Sleitiany (o390l amy o ¥
)97y 25 g j9omedline (950039 5 ‘5%5
diedioh 5 pSob slalae 5 (oS 5 b0l o
3098 G (5 Sl CutS Sl 9 b2
oo

Sie] Sondlly (31 o JU! (e (i sla 3594l 51 IS
(59 1o s y9lid 5l siopllss (6550 00 omizman sl ool 31,
S Jos glajls 4 szl B oy )18 ,1 j5mes jo Wilgs o
om 29 S sy a0 SIS 5 Gk 5l sele cinp lacl glad > (g 5luaiallys (K0 (go
2 isel Glpte @Eog ) o loss 5 ol bl SLlE 5 il 5lid slacs oo dmngs 5 (slaidj ol 390
St il g s55sabah)) pls Olol (ohsel slacsysls 5l Calem Y lacalu ) sbml wnl ol
s ol oo WL psle el ol o (glaigFa i 5ol wnld o oo Jlib o5 i

g oo MK gel pils (i (Solal 5 codMs caltans Jo> cgolistl Si sl oo g 4 s,k

GL‘MLGHQ gl p Olojle ) Ben L (55l 5 Clidod cpsle & )ljg 098 o0 Sleidan (e (L day )3 -0
GQ..\JLALM: 9 da..ws.’ ‘)‘).n..\.w‘ le)" LS’LA[} )lSS)LM} sd‘d.o.la.ue LS")D.‘ Lgl.boliu.m) 9 oliilo CCy ) ot uw.»LAT ‘5]9.,.9
2 S 2l (b jeas ise Gblie slarws Glajls 5 (oo o se el b s » Ly pole sloars,
sleud b (gladkhie slajls “5.«#4[.0“- Slllas a0l 5 asl D55 Sygo gyl Sllasde b ‘5.«»)5.4_‘ slole wlal
plxil adlato ;o ailjglid 5 Jaecns «65,0laS « gxio (golaidl glac Ll 5 ollisls ole g5« s5loys
b cwlite Jle (a0l 55150 o bolKasls ( Jle (o3g0l 10 ), Fcu,p0le 3,505, Cagii b ol p3Y oppioman. o5



GorS Gl el colas b pgle o atine candd sleejs drwg 4 09> sladhie slacodgl 5 b S
ol patns (2055l sl ladlae ol plas sloul (500 (Ggm 5109l (6 uS ol oaills ) (65950 e 1S5 9 5lgels
GBSl (6590 3blie (golaill g Lrex slaaig, 5 ame a8l (glarwgi slajli b aly psle slaars,
Ol b ol [ pdy cud b oulats (pinlel sladalp cpgas jo Jld S lie (le cnl jo (alRails )l
ol G390l (S50y80l 5 50 e Gaied )b 5l (6 S0y 5 laklaie glacs IKes dnwgi wilats bl g (Lo
GRS gl g 4l ple slaans; asu 51 talEl Jle (higel slacad b yslyte qies 4 wilgs oo Sloladl ol a0

(oS gla izl sl o3V o mgsy £55 (nl j0 08 HE 4z 050 ST Byl sl ysma 5l (S
shlsas @ch)}.;’;f 4 Caio b oKisls g (50979 g sla, W)L" s, 6)‘355"-“’[?“‘ dlgsill
bly wilgi so Slllas iz 0gd Jdod g awnlio ol pl )0 09250 Corog b«
elolid o) g aslo o] Modlips o)los b avslie jo 1) olpl ol o

Ohigel 4l slaplls
sloais, olel plla Cand g g
o e dile oleoiex 10 3940 (sl gl
g S el )15k e slaplls
sl psle gl eism 5 Sioas]

g ovd e solatil s il ale SN
e

5 Sl ke Sloaid ) arwgs (o ys sloasl (HLbL gt ndy o
9 0ab Sl sag Slatawlw (g5 ;o Wy o loiegh 45sS pl
4 205wl yo 458 e bjeel pllas gl 5 sl &

Jate 515 L & ol gle olKisls 68 sl (VFe)) Lo, s wc0ll 0325 03t eeatliee 1Ly (IS L yaa il

YOO [(V)F Ceadl ol 5 Kin s i e Gijenl o 5
\
ed sl olBzils iy 10 Jlagly dnnsgd 5 Cario 0Rils 51381 wo (66X o)l (VF- F) (a9 (g o (b a5 o Joy

e ; - BeYD OV VYl aintigio o] dalilind oy

0,509, S ip e s Ml glad jo ol aRisls (5;13)'9.@1 6l og,3 g lo and, sl canT.(VFT) .l coolpde o0 tdalee oy )

v AYY-AD (V) F ol eloin! e dolilaips ) )

Olpl e JI Sleo )5 5 o) puo J'-.'.LJ ﬁwﬁdaﬁi}o YY) s o

igol dalilas. pwsigs 5 pole (higel ool slp skt Kj iplnl o Slesl, cél olal (VF0F) Lgy o on S Jaillyl o &,

Al psle (235500 09,5 (oolid ol 2 ST L Jle Gijel Galel g5k (o (V2 ) end Glns

NAENAL (YY) VA g0/ (s i, ol lalllas " oo o))l o Jle (o590l Grolal" ((VFe ) (ounl ol (o) joe Lo



Jsl sl las 0 ax g5 S0 5 e el gl il Jlinsl alls (VWAY) gl o olon jugd Sl jtadl ol o) yoe (Lo
00D sl He izl alzma. Jo G591 bl )b 53 5 Ik

izl ol a8l gloars, cwlisais (VF+Y) (sosgansige (@b silygld (s tagn «sabl 1 o Sl oblé
B =YY (I, cbla, S gal 2l

higel aoli. e isel & Sohaes slaylSal 5 il 1585 slals b alRails SBham (35a3 (lste (VYA degans 5,8
A-FY ()9, e

B |
5 Ghiss stly Slellbe Ul Jiridl alies o e Giigel uel)lS g Gl OTAY) e csisled Lo toshe wooli il 3

. '.‘1?—\/\/ OYFE ol
\‘\ 7 4

Olel 3 Rl (b, sle axi; ol b asibsy sl szl il G359al LOFY) Slges SlT @M 05 LS oy jipetins
YAF-YEV(YAN T Se 50/ (o yo doliyy lelllao
, -~
Caio sl g Rl ijsel 66X b (VFY) Lo e (2T ol (st £ sRidesme o Slosl i dass LS (gaesne
A AT A AINQD Y RN Py uéjyfwu deol> (diglos axly oDl olﬂ olBisls 150,90 axdllao) oKiils jo
- LN

sl olee 9,509, LS be 2ol (6581 (b (Y FAY) cigazms o B)le e ogSello g 95 tazme ¢ 5 (5 593 s fpodaslisdotne
FE-FV 019, e Siis0l (prys doliy Slellle Sl 00ls anlllas G 1 e drwgs (Il auSE L Lallasls jo b psle 059> 40

w4y "
ol ol aRadls allas jo Olusl, 5 owdige «5,5l8 pgle glo ais; jo Loly als olon (VF-Y) L opme gl ool),las
WSY_FY QA FD L/ okigeo S jse] dolilas | \Sal

Abdiyev, K., Zhassandykyzy, M., &A_P‘rimb_etova, G. (2023). The alignment of university educational
programs with the professional standards of the IT industry. Journal of Social Studies Education
Research, 14(4), 299-327. ”

Abir, T., Islam, R., Ullah, A., & Rahman, S. (2025). Aligning Education with Market Demands: A Case Study
of Marketing Graduates from Daffodil International University. International Journal of Learning, Teaching
and Educational R'esgarch, 23(8), 137-157.

Aditya, B. R., Ferdiana, R‘;& Kusumawardani, S. S. (2022). Identifying and prioritizing barriers to digital
transformation in higher education: a case study in Indonesia. International Journal of Innovation
Science, 14(3/4), 445-460.

"4

Aljohani, N. R., Aslam, A., Khadidos, A. O., & Hassan, S. U. (2022). Bridging the skill gap between the
acquired university curriculum and the requirements of the job market: A data-driven analysis of scientific
Iiterature&:urnal of Innovation & Knowledge, 7(3), 100190.

Akhtar, P., Moazzam, M., Ashraf, A., & Khan, M. N. (2025). The interdisciplinary curriculum alignment to
enhance graduates' employability and universities’ sustainability. The International Journal of Management
Education, 22(3), 101037

Arasteh, H, Ketabdar, M, Abdollahi, B, & Zeinabadi, H. (2022). Iranian universities' responsiveness to the
labor market from the perspective of higher education experts. Journal of Culture and Health Promotion,
6(2), 351-359. (In Persian)



Badali, Z., Taleb, Z., & Masoudi Nadoshan, E. (2025). DESIGNING THE MODEL OF SYNERGY BETWEEN
UNIVERSITY, INDUSTRY AND SUSTAINABILITY IN THE CONTEXT OF FIFTH-GENERATION
UNIVERSITIES. Iranian Journal of Engineering Education, 27(106), 25-50. (In Persian)

Barbosa, J., Fernandes, G., & Tereso, A. (2025, June). Benefits of University-Industry R&D Collaborations:
A systematic literature review. In International Conference Innovation in Engineering (pp. 257-280). Cham:
Springer International Publishing.

Bartlett, W. (2013). Skill mismatch, education systems, and labour markets in EU Neighbourhood Policy
countries. WP5/20, Search Working Papers.

-
Bennett, D., Knight, E., & Bell, K. (2020). Graduate employability and the career thinking of university
STEMM students. Teaching in Higher Education, 25(6), 750-765.

\.‘\

Brett, C. (2022). International Year of Basic Sciences for Sustainable Development. Chemistry
International, 44(4), 39-42.

L
Cantner, U., Kalthaus, M., & Yarullina, I. (2024). Outcomes of science—industrz collaboration: factors and

interdependencies. The Journal of Technology Transfer, 49(2), 542-580. v

Cortadas-Guasch, P. (2025). Analysis of the factors determining educational mismatches: evidence from
the Catalonian employment insertion surveys. International Journal of Manpower, 45(10), 77-95.

Daka, H., Minjale, L., Kakupa, P., Kaani, B., Tembo, P., Mukuka Mulenga, L., & Musonda, A. (2023).
Bridging the gap: addressing the disparity between higher ed&:ation knowledge and industry needs.

Fatemi Khorasgani, S. A., Fatemi, M., Hoseini Davarani, S. M., & Mahdi, M. (2023). Typology of university
fields based on graduates' employment. Rahyaft, 33(2), 23-20. (In Persian)

Ghorbanalizadeh, M, & Najar—Naha!*‘i, 2014). analysis of the effectiveness of higher education

in the issue of youth employment. Strategi ies ports and Youth, 24(13), 77-96. (In Persian)

N
Han, J. (2020). Mismatches in the labor market for college graduates: Focusing on field-of-study

choice (No. 99). KDI Focus
\

Hojeij, Z. (2024). An overview of university-industry collaboration in the Arab world. Journal of Innovation
and Entrepreneursfip, 13(1 ; 40.

Hoo, C.D., Mjlae, Yeak, S. H. (2024). The Empowering Innovative Mathematics Curriculum and Industry
Collaborationin G&afifg Malaysia for IR4.0 Era. TELKOMNIKA (Telecommunication Computing
Electronics and Control), 22(6), 1469-1477.

Idris, R., Govindasamy, P., Nachiappan, S., & Bacotang, J. (2023). Revolutionizing STEM education:
Unleashing the potential of STEM interest careers in Malaysia. International Journal of Academic Research
in Business and Social Sciences, 13(7), 1741-1752.

llori, M. O., & Ajagunna, I. (2020). Re-imagining the future of education in the era of the fourth industrial
revolution. Worldwide Hospitality and Tourism Themes, 12(1), 3-12.

Khademi Kallelu, Khodai, & Rahimi. (2023). Identifying and ranking barriers to employment of university
graduates in the Iranian labor market. Quarterly Social Problems of Iran, 13(2), 85-122. (In Persian)

Khan, W. S. (2023). Academic curriculum and labor market mismatch: A study on university graduates in
Bangladesh. International Journal for Multidisciplinary Research, 5(1), 76-89.



Khanifar Hossein. (2010). An introduction to the concept of land use planning and its applications in Iran.
Town and Country Planning. (In Persian)

Klieger, A. (2024). Aligning STEM education with industry needs: Strategies to bridge the skills gap. Industry
and Higher Education, 09504222261418077.

Kmiotek-Meier, E., Rossié, T., & Canora, K. (2024). All good things come in threes—required skill sets in the
graduate labour market in Germany. Education+ Training, 66(10), 42-57

Maarman, G. J. (2023). Basic sciences in higher education, and teaching approaches in the context of 21st-
century advances: time for a change?. South African Journal of Higher Education, 3;(2), 132-1 50’

w
Madonsela, N. S. (2022). Aligning Education and Workforce Training with Industry Needs: A Perspective
on Human Capital Development.

Mahmood, W., Ismail, S. N., & Omar, M. N. (2024). Mediating role of school climate and job satisfaction in
total quality management and school performance. Malaysian Journal of Learning and Instruction, 21(2),
117-146. h i

Ma'dan, M., Ismail, M. T., & Daud, S. (2020). Strategies to enhance graduate employability: Insights from
Malaysian public university policy-makers. Malaysian Journal of Learning and Instruction, 17(2), 137-165.

-
Mammadova, M. H., & Jabrayilova, Z. G. (2019). Methods managing for matching of supply and demand

on the IT Specialists. Automatic Control and Computer Sciences, 53(2), 148-158.

- )
McGunagle, D., & Zizka, L. (2020). Employability skills for 21st-century STEM students: the employers'

perspective. Higher education, skills and work-based learnin% 10(3), 591-606.
. 4

Moghaddam, Y., Kwan, S., Freund, L., & Russell, M. G. @021, July). A proposed roadmap to close the gap
between undergraduate education and STEM employment across industry sectors. In International
Conference on Applied Human Factors and Ergonomics (pp. 363-373). Cham: Springer International
Publishing. ”~

Mohammadi Kia, Imani, Mohammadnag
academic education based on ipdustry

Damavand Brancﬁ.‘ociology of
a W

Mohtasham, Z., Gooya, Z., & Gholam, A. S. (2023). STEM Education: A Suitable Framework for
Encountering the Crisis of University Mathematics in Iran. (In Persian)

& Mohammadinejad Ganiji. (2024). Designing a model of
eds in the university (Case study: Islamic Azad University,
n, 10(1), 271-279. (In Persian)

i-Sorkhabi, Dr. Mohammad, Khorsandi-Taskouh, Dr. Ali, Arefi, & Dr. Mahboobeh.
model for reforming the structure of the interdisciplinary approach in the field of basic
sciencesgmuniversities with an emphasis on the sustainability of national development: A data-based study.
Highermtion Curriculum Studies, 19(10), 41-64. (In Persian)

Motamed,i,
(2019). Designi

Nazarzadeh Zare. (2023). The crisis of declining demand in science, technology, engineering and
mathematics fields in the Iranian university system: identifying solutions. Iranian Journal of Engineering
Education, 25(99), 43-63. (In Persian)

Page, M. J., McKenzie, J. E., Bossuyt, P. M., Boutron, I., Hoffmann, T. C., Mulrow, C. D., ... & Hrébjartsson,
A. (2021). Lalu. MM, Li, T., Loder, EW, Mayo-Wilson, E., McDonald, S., McGuiness, LA, Stewart, LA,
Thomas, J., Tricco, AC, Welch, VA, Whiting, P, Moher, D.



Pervez, N., Mahmood, W., Akram, M., & Waqgas, M. (2024). Analyzing the Alignment between University
Curriculum and Job Market Requirements in Pakistan: Challenges and Opportunities. /ndus Journal of
Social Sciences, 2(2), 397-410.

RafiePour, A., & Karimi, P. (2026). Dimensions of Mathematics Decline in Iran: A Warning for the Future of
Science and Engineering Education. Iranian Journal of Engineering Education, e240726. (In Persian)

Rosak-Szyrocka, J., Zywiotek, J., Zaborski, A., Chowdhury, S., & Hu, Y. C. (2022). Digitalization of higher
education around the Globe during covid-19. leee Access, 10, 59782-59791.

Sabiu, S., & Aruwa, C. E. (2024). Digital transformation in the biological sciences: a comprehensive
perspective from the discipline of biosciences within the future professors programme. South African
Journal of Higher Education, 38(5), 123-140.

Salehi Omran, |. "Higher Education Planning in Iran: Considerations." Ed jonak Pla g Studies 9.18
(2021): 185-194. (In Persian)

| S
Sardare, F. M. (2018). Spatial Planning Role in Educational Curriculum. Journal of Exploratory Studies in
Law and Management, 5(2), 33-39.

Shaabani ,A. (2021). A Study of Higher Education Planning Plan with Emphasis on the Pathology of the
Basic Sciences Department. Science Cultivation, 22(2)$124-133. ersian)
)

Shanmugam, R., Romine, P., Zeng, M., & Perumal, M. G. (2025, Nov_eAm_ber). Shaping STEM Education:
From Hesitation to Enthusiasm. In ASME International Mechanical Engineering Congress and
Exposition (Vol. 89381, p. VOO7T10A011). American Society of Mechanical Engineers.

\ V 4

a
Skjelbred, S. E., & Nesje, K. (2023). Differences in_transition to the labour market across STEM
graduates. Research in Comparative and International Education, 18(1), 79-103.

Tarin, & Mehralizadeh. (2024). The Future
the Environment of the Fourth Industri
and Planning in Higher Education, 30(1),

Str re of Iranian University Fields and Departments in
lution: A Scenario Approach. Quarterly Journal of Research
3-132. (In Persian)

Tri, N. M., Hoang, P. D., & Dung, N. T. (2021). Impact of the industrial revolution 4.0 on higher education in

Vietnam: challenges and opportunities. Linguistics and Culture Review, 5(S3), 1-15.
| 4

\%



