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.STEM 5501 112 n2wd mmips 72-5 5w 9y (SD = 98.4

1999, NMYN MANPNN TINY STEM »Inna 17PN INK Ipyn NIYON TIRN NPITa &
221N 90N DY DD NMDIVIIN NIY,IDD LTI NPIPIYN DI0IN NPDIVIIN NY N2Y
VIN AWANNN ,)D 10D .PUNRI ININ OPOY TN NN STEM-a 1902 9nX apyn 7
YTNY M2 NPNY,(TYNNL LNDY 93) DNV YPIN 2N X9-DY " TRNNN TN SV 1IN

LDMYN YPIN NN Y-0Y TION MNPNN NNX 952 STEM mwgpna 1nad »aon Hv

NN MON XYY ,DOYXIND MY P2 WIS NHNXIY N1NIAY HNPN »0oLD T1H N (Effect Size) vpann 51 3
NYLO YV DYTTH DIYNINNY )2 DIWINNIN NIYINN TAPNN VLPAND TTI.MXIAPN FWNINNI DIJTINND DY MPNINN
ApPD



ND DY ODOLPRITVY 2APYN T ,STEM NUNT NN MM»DON DY DD NHDIVOIN N2y
9-5Y M TINNNN POIWN” DY IPOX MY qoNa .STEM »mnna moeyd 19 119912 NN
MMIXPNI INAY MNDDN HY YTNY N2 NN L(TYNHNL VNDY 13D) DNYN YPIN NN
¥ NNOYN TIRD NPT YD 19IND DNV YPIN NI 29-5y PRy piody 0nnd STEM
,))OONA YT NN NN P DM NYOvNa STEM »inna n9vNa pa mvn nn»p
M >IN NWY 3.3 59 Ky /N WA STEM 5500 039 nnnn ovITvon NN 9UND
MINNA PYNXI ININ DYDY MDPOM 1NN THYTH NPRY NN M1N2D DNdXA NDPNA TOYTN
TOYTH NPRY NN 2N DN ,)NDND TOYTH NN >IN 191 4 >3 51y win STEM
NVPYTA NN OIND HINK, DM TPNN DINNY DNMNNA . (NNPNNNA 11% NMIYD 40%) 12702
9y N, STEM-n mynspna PwHwy mY ANIN) DMTPNN DX TIIDY 1DPWNN IWNX NO*Na
9I¥2 NPNAS ONMNNA (NNINNNA 1.3% NNIYD 8%) NPYTN 1PRY MNINM >INIAY ONAI 69
T 0 X80y ,STEM »minna puxy XN »MnNa Pinn 1N 9w STEM-n »minna »obs
M2 POy STEM NURY ININ 19D AUN 12PN 1PYTH D103 OINA HINK ,DXTYN Y95
PIRY MNHIN N DXTYY N1 (5%-1) VYN P N ,STEM >minna »5355 qava 2015
’9-9Y PVDILVLD DXPNNI N WX DR¥NN .STEM pUrI NN 1D»D IWNR NPYTN

NN2 IO DM MINYN NI NPNI NIVANRND TUN ,TPVDMND 1PDNT NININ NINKN
DYTNH RD INOYTN DINNI

79DNIN TN TINT NN PIAND 1D NIVON ,)IYRT ININ DPOD TY NYNIY TN NPIT2
ININ DYDY /N MV N O0N2 0 STEM 59010 ana wonT . STEM-n mmspna
N2 INA L0732 HY 2D DXONMNND DMONVINTN PMININD YD KNI NN NYIVNA PYNI
DNYNY ONYNNA DAPNN RN OPNXY XIND YD DTN INDNNND DPNIONN 190
7255 MNHINA YTHY YWHYI ,NPP1HA NNPINA YTHY DITRNNN DXTMINN NOXNNI OO TID
PN (Y¥1DNA 93.2%) DI .TID MITN 55V NN MINOMA NNINA YT YI71D) ,0°3aUWNND)
THY YVNIDDN JN2N OIPY YXIND IR MNHNI DIV NN NPIN-NMN NNI2
ona M 70 (M =129.3, SD = 13.9) >nnon pona ysmnn ywsm ,(SD = 79.8) 642.5 by
VIOV, MIRVIDIININ NI 0IN DY) NWIDYI ,TPNTPR NN N1NIAD .OMINKD OPOND
LOWIOY IN MIY) OTPNN ININ MY

POWN” NMINT NN PONRY O NN ,STEM »mnna piooyd 1y nysiy 7N npdTa
MNNN PYRI ININ N2, NN VTN 990N I T ,STEM-=-n mmspna 7nnnn

NN L0202 02 2D XM .STEM-n 0Inna o5 HHya powy nmax nvowna STEM
NN YT 40%-D PPN XN DRI NINRN YT PNIDNN MPIAT 990 SN2 >IN NN
STYD TYTN 55V 11D 71970 1TH2 Y290 MNDY ,7PNZ1AY DXAVNN NNINA YIID ,NPIV
DIV YNNI ION NN DY NN NPIN-TINNA NN PN (YN 82.0%) DI

M = 125.5, ) >mnon pona ymnn ywsm (SD = 87.9) 624.9 5y 1oy »Mvumo 0an 1nana

X/
L4

*0
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DIN DAY NYIDYO ,TPNTPN 1KY NNIN .OMINND DOPONY onda My 0 (SD = 16.1
oy 9995 QYD DNMNNA .OWIOW IN NVY) DTPNN ININ OHYL YWHYIY ; MINVIDIININ M2
STEM-n o mnnn 1NN Y5555 qaya 2015 M1 poy 50%

STEM mwxpna 1N2 M2%) T80 NyNaY 19PN D02 NMDIVON Yy TN Np>Ta
DY 72N INSN) XD )1DXNN 2HWA YD NNOYN , D97 DIN) 29-DY MNWN TSN MNPN2
NXIN N ONO0NN MPaa ; DTN HNIWAI DAVIND 211 NN INNNN NODIVOIND A
DMT-N9NN NIPYHR ;DX29Y) XIND DN 19INT VWH INNND NPDIVIIN P PIPNN
DYTDI9N .ATINN NN NPYTH MIIND 192,773 OXYTAN 90N D) 1D ,9PNN N3INND
YN N DIVIIN NN NINT NNIYY .OXTINOD DN NPYTH MNIND 1IN 0N N DIAIYN
11912 VAN NNV NNIN DIXRIN DY DININNDN DXONN NMAN NIIVND NIOPWNN

9 119°N32) TINON MNPN Y5 TN STEM-n myixpna 71nad 9ny max »N2o 0120 o
(NN NYOWNA 2 59 VYN TN 1.4

1DINY, NN YN NN TIOD NDXON NN 39 DY HND NI 29N IHNY MIPNYN ©
1.59) STEM 95012 91025 »5°010 X N9YTHN YINN D MO1NWN NMN NYIWNI
LMYURI ININ DPOA 2.3°9) 'R MVA

-2 25 onva STEM 915002 91025 »12700 NN NOYN YNIONN 190-M1Y MINYN O
(1.1°9 STEM 9150102 9NN D»OY »1501N NI, 1.4 99 NDXN2) dNT->NIDNN 190

y8ININI 1.4 59 97 STEM 5950021 7025 nYy DY N010 , 710 MApN Y3 TIINY o
DN JOP NNRY PIPNN NXIND DITMDY DNMPNNA NNY NN NT RYNDND XIND T DN
INYD DN TN 2.2 79) NONA NPYTH JPORY MNHIND ONdA NPYTH MNMINY 1IN
5555 DN AUND ,NMYT NN RSN DN NDOWNA ANHN NPNAL L(NMDYOIND

.STEM 55015 niNg 2 3 M9 MAPIIN IRNY D) DOVITIVD ,MDIVIIND
2.89) NMN N9owN2 STEM »111350 91012 N2IVN NN NN NINIDI NPIDI NN O
INYD) 7PDI) TPINOPI NOHID TWURD (PYNRI ININ DD /N MV DM 172 y¥ImNa
INY PN PYRI ININ DYDY X MY 1Y 29p2 STEM 515015 179 MmN mMNsd
TIN5 YV MD0N YYD 19IND L(NHNRNND YNNI 1.5 99) ¥Y8I1NNI 1.4 59) NPYTHN NN

ON*2 1.6 59 DY) NN NYovwna STEM 5150102 7 nad Novna myTHn nmyna 1Y IWN
J)DMN2 TOYTHN NN THD NOY TIMDY

290N DMON DN TMONY NPON TI ,INY M) IVMDDAN PINY DD D N8N ©
DINIIND INYD) ND IVMDDAN NINN DY DMNMWYN DNINNN ,NNT DY .AN» M2y STEM
.NMaxn nYowna STEM %5002 nna

£ N9V ¥ MNMINNA PIDY NYIVNA NIINAN NTIYY METMINN MIIYIN

T2 Y DWIANND SNDNN NIYITN INSNDN 1PN NVYTN MNINA NN NPYa NYPYN o
N95vwN2 0 STEM »spna nymny 19PN 5y NIVN NYIYN 12PN PYTN NNINI NNV
NN NITIPI2 MATNYN 7112 1DWD Y PNY DNONIVIO MDY 19-DY 7 PRY PIDdya 1) NMAN

*0

*0



92N2 DN 990 HNOXIVIO NAINA TNV 1T NN .NPTHN PNV NYITIN MNdS2
PONIYIN 192N Y200 DU — DOWHMNN DINND TN - MONRIVN
ZOO0217 TPIIN NONTY 1097197 9INNA DPMIIN ONWNSPN B2 N9 NIYUIAI NYPYN O

DYOTIND DIYTH—INNIOV MINAD NIVOANND TUN 11002 MPNDNOVIY YTHD TINND NVNMPI
D1 .(2 ©YV2N) NY ININIX (1 DY) PYNRI ININ DDA DY NIRINNA NNIY NINIPD NIVWIN
TPN2VINY PNIN DIMANIND DN ION DXVITIVD DY NN PINN ISP PDTPND YPIN
MO INNY SNONIVIY DY 1951 NOTINM DOYTNHN ,NPIONNNN MINNL VI ,AIRNNY N2
DN INMIN

NINIINA NPNDIN DIDP : OIP1IN 1NN O1MIIN 0IN HY SWYI0 N3 NYPYN ©
NODIAN NTIDY IPN NTID PO OMIDTYY OMVTN IXNN 1IN Wiy mysnna ,STEM
ONNVTI MIVYI NNN NTMD DN NP DNNN NDOYW MYNNINI J19) D09
.DOWIN

19N PPN TNTPNR ,NNOVYM INTPN A DOTTH D990 TNYY N9 PV O
,TION SVINY TRTPR SWIN DNV PRY OOYA P MTIS-ITH NNYPNN MDYN APYVYM
.(Kohen & Dori, 2019) 0>y71 »INN2 N71°N2N TITY DITPY DN X¥N) DOYTHN DINNA
11,199 OTIP GX),02)°270 NIXONA 72D NN NI DYP TITYD DNMNN NIV PNV
MTIYNI NP DY D NINSIN L,OOTIY DIPD N TNTPRD NNONI
oY1 YN ,MNY NPNYNOL MIINT OINPOA N ,MOYYNN NNDNI M ; NVI0IININI
PIDY INA TID DINND 1IN INNI NN TPYTN NDIN NNLY DITNION TITYD HNINIVIY
MY OTPO MOWYNM MITPRN DY ,TIPNN NIIWN DY NIWIN YNNOWY 5Apna PNy
,D0YTN DY) 2NN SNPY MNNIN : Y .19 P 0) STEM-n mwnspnd myTim n1aon
TPNTPNRN DY TN NOWUN .TTTN N9 DTPDY NIVNI NNT .(NMT) DI ,D0MWYN
TAY2 DT N2 NIOY .PIVYNN YIIXD DRNIND IDIYMY YDVPITING IPNND YTTIY VYN
MYINPNI NN2D DD DXPHRYN TITYD HNONIVID DY N NP TIPNN NN DY
(19NN TPHRIVIN OWYND 1) NRTPRD 10 IMInD Pnya STEM

NN
TIPND
N2

mwyn | nTPN

7122792170 TN NIWD-I12UYNI-TPP TN 12 TP T 17777 7127197777 DIN?T7 .1 PR



NIan .1

European Centre for the ) ©»0730-0»y70 MNXPNRS NO9IN NI NYIIT MY MNINKRD DNYI
VI NON NT NYTA ININNN NOTIN-yT1 Hwnn .(Development of Vocational Training, 2016
-n T Yy 2003 Mmwa 1NV (Science, Technology, Engineering, and Mathematics) SSTEM
(Sanders, nPYONPNMY NOTIN ,MNONOL DY YT on»nm National Science Foundation
Committee on Employment and Social Affairs of the European -5 y>1nw n»y1 »9-5y .2008)
STEM-n mspna npioym o120 nwdaTn N1 ,2000 w1 Y95550 1awnn au by Parliament
Caprile, Palmén, Sanz, &) 2025 mwH Ty MY TwNND »Max vipyam (EU) 'xovrn TindNa

.(Dente, 2015

1) NN N ,0OYTHN MMINPHNN YTV D NTAIYY DY DIPIOYNI NN HWIN ,DNYTN ,NNT DY
Holdren, Lander, & Varmus, 2010; Osborne & Dillon, ) 9552 19182 ,72w02 DIRSNDI ,MNTPNRA
,VTON MDINNA DPNIND DMPNN 29Y (2012 ,2011 ,7w)) VIS YNV L(2008; Wieman, 2012
oo 2015 Mmwa .OECD-n yx1mnmn >mynyn 1918 09110 HNIWI 1901 NI DY PNRINN NN

.DYTH) NPPVNRNNA 40-N DIPNA MNT YN ,PISA »Nana wnnwnw my»Tnn 70 TN

NIVNY IPNN TIVN DY 75 NNY7 TPHINDN MIDNN NOPIND NDID) 2015 NIVN DNN YD 18D N

5N nonn Mapya (Fares, 2018) 7y5 MmN 5 5Y NN NPYVRNN DXTMON 90N NN P9dND
NOIWN NPT 19-DY) MNINND DNV NPPVNNNA TV MTN> 5 OXTMON HNNI DY NI N
DTN Y951 17%-5 P ,NNY DY .(T7yUn O>TIOON NIV NPYONRNNI MMINND TIDINDT NIONN

MYONIN NPDIIIN 2992 INY DINNI DIVNNRN IYNI ,NPIVNNNI DNDTPNN OXTIND DM

MO TIN ,NNANNM PII53N PIYN IIIND IRV TNTPRM TINN NIIWN NX DINXNND ¥ ,Td DN
TIWNIA NYIDIY TINPINDN NN NPPON D) NYY JIRY 29D, MYOMN NPODIININ DY 3070 1HYD
MNVOYN NTIAYN PIY DY 2891 NNNN DY NNV NN NMNIA MANNY NNONNY (2015) NOWNNN YR
NPDIVIIND MODIN NPDIVIIX P WD ONMNNA VI IDINOPY DMPYN DY YTNY 9N YY)
DNSY YPTHN IR DI DD DXTIN DPRY DYTINPN DOWIN .1 DXVWINI INNY 29D, MYUOINMN

LDYMIND-DYNT IN,DYNN0N ,00MND

N NN 19pna STEM S naTnn nnn D»VDO000N DML NPYY KXY NPPVRNNN KPR SNONN TR >
NPYONNN YTHY NN NTIVAY NINOT YOYI DPNY DX TNRYNN HOYW NN ININM ,NINI XY NN MNINPHN NN NPPVNRNN
DXNINMNY DID) NPYVNNNN MNXPN ,NMWYN/MNRTPNI STEM-n myspns on»nna , nXt NN .NINXIN 1T NI NOIN2

Y YINPNA NPY NN THIXPITIN NN NPPVNRNN NPNIAN NT 2VYI 1OW ,D1VDVLON

1



2009-2029 101N . O/D5 : MPH D PIYA ATIAVA PIWS DX0III7 79002 29877 .1 BIUIN

J12'NN NIdAYN W DY TNYN DNARN
NTIAYN PIYY7 D'0101N

(D'9'7x) 25-29 X722 D'wWaN 190N
HDINKI DTN X7 D'TINY @MDY E0TN

53 [ 82 |

82
2009 2019 2029
.2015 )% ,34-n NOWNND NIND : THPNIIN DI NMHVIVON 2NN NIIWN : TINN

D2V D»IIPN DTN DY TOYTN NPPOI ,XINIOYTIAN TINNN PN TN NIONN T DY
IUN D17 0T NN (Dori & Kohen, 2013) 011510 M 0y 10mipn N 1INV MTHNNND
DY : NMHYYIA HURIVIN NIIND DX DOPYN N ,TIONN NN DMNDMPN DY DY DITYN
IUND (NM2XN NDOWNA 1M 1NN \N) SNDIWN YPI DY DWW (DX ,MP9 70N ,1THIN) 0»NIIN

29595-510792N YPI DY DO TINOY DNYIN DIYHL ND¥2N HNRIYY  MINMANT MPTNHN PIan

9NN NvvnN .1.1

NOTIM YT 7NN PIDWY NDOVN NPNIAN NN NN PNAD NPN DT NPT IIND IPNNHD NIVNH
NN .NOTINM YION YN ,DXPNTHIN DOYTNIN LSNPIVNNNN MMINNL XIN TIPIIN TWNRD DIV
112212 N9 NN : NP NN NPMYHYNI DMN NMMPNT MONMNN TIN MIN) NINAN NPIN
(OTPNN ININ I PYRI ININ ) NN NPOYNA ININ DYD NN NYOVNL 'NX MV DTND
NPN Y3 NAY MM NPYTAI N DININRN DINUYN MY NPYN MNIN NN 1N IPNND .APIDYM
2192 NPIDYM NM2XN NDOVNY T NDPNN ADWN NN MNHIN DY TN NPITID 17, TI19)2 OM”N
PDAVNN NS, NIND T D190 NOW M0 1T : DINAN DX9INNTN DNIMANNN 29 DY NN DN MNND

J0XITIVON IN TNONN DY NIIVN INNN ,DXTIION TOM DY TIPNN ON

POV NPPY .2

TN (NP NN 1PND) PO NYOVNA NPNA DY DIOWIVND DININD DN ,)1ON0 NP
A5 T NOONN ONNL,NMY TN MNPNI ,NYIVN NI, DXMINT DIMINNY MONMNN
.POYM NN NOOVNN

19999 H9°N2 Dy DIYIVUNN 0N 2.1

(SCCT- Social Cognitive Career Theory: Lent,) mniann mwmpn NI»Ipn NN
SCT:) nm Sv m2vdNP PRIIND MINND Yy nooann (Brown, & Hackett, 1994)

SY NODAN PNNONN NP NN DY THIND >0NLVIN TN NN (Bandura, 1986, 1997

L7292 59955 P>y N NYowNa



DYV NVIYYA NTPHRNNMY ,NIMIP MNNANNY 22PN NYNIND TPRTPXR MINNONN YD NNINN
N7°N2N DIDNMA () ;N8P ODTPR PNY MNP (K) : NP NPRNM NN DY PONNI DM
12>nN (Lent & Brown, 2013) y1X92) 019, TUNN2 .NMINSIN MY DN (3) ; VLMD NP2
ONNNA .NPNINN INY MYaY (1) NI ,NIMIP NN DY TONNA W9 2DV 19D Nt DTN

Super, Savickas, & Super, ) Y1rRy) 9910 YW NIINOND ,1PNIIN NYVINPN NIIIPN MNINNY

AN POINI NPMYNRVYN 01N MAIPNL NIN IWN TYNRNNI TYNIND NP NN non»nn (1996
— DYDMN 2V ,NMAX NYIVN — NPPNN A0V, 7NN NYOUN — TINTPRN NNYINN 2DV : TDDN DY
I35 NPDYN

5WN TNNI DINN2 DTIP )NDMN NYOWIN NP2 11NN 0 N (Lent et al., 1994) vy vid
YAYN DIN NINNY DMMYY NNN NIV DXNNINND TUNX NPNNRPHM PNIYN 1D D, TMON HW D»NN
MTIY2 NPXNY PONNN NYAN DOYTNRN YTINDA 12WND MIY0N NNX LN .TXNYI NIMIP NPNL DY
Hill, Corbett, & St Rose, ) 1121 »105N 2992 19X MNXPNI PRY T0INDY DOYTHN YTINdY 2955

N DN D) TN ,)19°NY NDMNON DIV DOYTHN Y TINY 1990 NTHY DOV DX TNoN 0 K’y (2010
PNV N DTHY NONN TONNI ,NAPN

HNIY NP NYINA L2.2

Hofstein, Eilks, ) 0115100 553 Sw moymmn m»IND DYDY DIRNIPN DPNINDD MPIP MY

2992 POV, DOYTH NWISPNRY DTSN DY 191 1T HNIW DDA Nnw (& Bybee, 2011
SV (2013) DNIW YTHN 2NN N7YT 9D .DXAVNN NOTIN AWNNT HOYTH DY MNIN TNNIY ,NNIAN
DTN MMINNN TN DXINIA XD INIYIA NINN Y TNION 27,00V T0D ORIV TPNINDN NPNTPND
VINPN DN 229N TN ITNIONNI 30.0%-21 YTINPN TINN Y TRONN 40.0%-D P OWRI VISP
POND TINOY DOWATI XD YNNIV DY TNONN ,A7DIN NI, 1MINN MITAY TN, TV NINT .0 OYTN
1IN OYTNONN D NYWINT IRIYI TINN NN . NNID I2YN ONYTH MIVINPN NN PTION
NN LT, TPOIN ,MNVDIN [, NATY/NIY-NAY ,NPOVNNN) NIND MI¥PHNI MDD NNI2
LDMIVAN MINHNT ORY) DY 2N NN DMP TWNDI ,INY IN TAN XYNA (T1XD NP> 5) 1M Nnaa
MM NI2AND YT L(NPINIVPINY ,AVNNN YT NP 110D 1IN DOYTNN NN OO NON
SPVN ,NPMININD VTN NPNDNIV) OPNINIV NMWINPN (11,1305, 1NDPXID) NN ,MI9D)
OECD-n m» Y NXNWNA 9001 .("T9) DN NNVPN NN L0032 NPNMIN) NININY L, (1TI)
29 WIT NNV ORIY (2013 1117 JPIX-0) DNV 20 NMIVN MZAPN NPYO 710D ,MNDPA NV
TION MYV ¥YXINN 2IYWINI) DOYTHN YTIND INYD NNV D2 NVN NINIDPIOTIND DY INY
-39 INNYNA ,NDPIAN YTINDD DOWTPI 42.0%-D ,0)2N MIONI DOYTNN dTIDD MNP
,NOTIVNN DXTIION 1O 19-DY - MNDNOVN NRMNY 6.0%-2) ,11D3D 27.0%-d NP0 24.0%

.(arywn

MPTN DY YyHNHDNKD NPIPN MND DYTON MMNZPN 2970 DITNRINN MTHY 2D NN DNIWI
TNV DOYTN 2970 NPAPN MITHY Yoy DITNIINN MY : PMIND1IN TIMSS novyna mannwnn

(Martin, Mullis, Foy, & Stanco, 2012) 65.0% 5y 10w %5951 D>TNRYNN NYY NNYY 51.0% 1N



TAND YTIN TIONN PIVNA TNNN DY D3N, 2013 NIV DNV YTHN 28D NYT AN, 7o DXNN2
99010 NN DTHIND XNP NI AN OPNAD 19IND ORIV YTNN DY YTHYN IND DIYSNHND
YOTIN-YTNIN DIVDNI DOVITIVON I9DN NMOYD PAIND T ,)IPN2 NVYTH MNHINI OITNIONN
NMAIN NPOVNY NDON OTIP NOWY) DMONTPN DYDY DIDDN NN YD AN TINK , NN NYOWNA
, PNV ONTPRN 200NN DY MIPPNAN NN ANYD) YIWNN 217D DN NNNN NDNN NDNN 2OV —
NS DRNNA NNYSN NYINT DY) TION NN DY NNTPIND MIDND NNAVYS MNNN NXIN PV

.(Wang, 2013) mnax 1mon

79’95 .NMAN NYIVNL DITION TYWNN DY NPYW NYIYN W )12°N2 OXTINODN ND0ND [ NNIND
, DO DYTIIOD DXDOPWNRN NPYTHNN NN MININ 76.0%-,(2013 POYTPNY ,NION ,IN9) PIPHIY)
NN MINAD 0D DT IWYPNL POND DIVN NPYTH IPRY NINDINN OINA 2992 1292 60.0%-> No
12 9y 950 . MINDVYDIIND NYAPN PPN 2IWINA DTN DM WY, TIOD NYTN WHNN DY 11092 ndyTn
,1)DON2 THYTHN N9IN 2N TYNRD .NMAN NYIVYNL YTINON DIDDNN N0V WP ¥ 197N NNIND N0Y

»y1Y ©awN) WK ,STEM »)501n1 901 127 17N 0N, NPYTH 1PRY MININ MIND INNYIA
Non-STEM >51501n n»naa (2013, 105091 93039) TiION 501 INYY DN AN M12) NDION POIN

VIR NPYTH NN MINA DY NNYT NYY NINIY 1NN NN NYIVWNA (AN TN NDIDN PN YHYI)
NPYTH MNHNT DITMHIN Y29YN IHNNN OY1DID DY NPONY M) NYOY HWA NNDN DD NN, NPYTH

Ayalon, ) NN N5owN2 YN 9190N DIPWNN DN YN ITININ NN DXTMYY DN 15°Na
(2002

TOTIND NYAWN ¥ T ITHN ,M2IN 1D, 00 D0 > waTn (Lent et al., 1994) yrony vo
NIIPN NN PONN DY DOWAYNN , OO TIND DNNN DXAX) OO M)A ,NXINTY .NIIP RPN DY
DOWIAYNN DMWY DD DY NI PPNY .INAWNT NIMIP P2 NN NIN ONAY 21290NYI N2 MINYIN

NNNN THORIYIN NN NV ITD OINI IWN TPYTN NIMIPA NN DY

DOUSNIN DN DIV 2993 19992 B 1NdYa STEM-n mnspna n9vna Pynn 2.3

IPAYNAY T2 5we5 pr )00 1 DXAMAON DMODN ,DYTND ORIV TININDT MNTPRD YW N1l
(T0172) D227V ,0°790) PO TPN NIV N0 TN 12)9771 XD 719 TV D>577170 TWONI 1921977
Y7 TPNY DPVYNT TPV 70190 ITN0YI0)  TPOINI AT TPYTHT iUV TPTNS TNV Y0

(13 y 2016, 71D TIORIWIN TINVININ MTPNRN) ' 712 TH77 193595)

MVINPN 2995 MTHYN ,NIIP NN NMIN NDIWNA DITIND J1DDN NN I12YY DINTPNNY DI
TIDYD DINND DOYTHA NN D YYD DIPNN 722 72 .(Hill et al., 2010) ny»ayn mns STEM-n
Castambis, 2006; Sadler, Gerhard, Hazari, & ) 0wy 2792 90 Ty NNNNOLNN MINPND TYHN
(Offir & Wengrowicz, 2012; 2012 ,>0v919) 1°95951 POMIN 107197191 DXavim (Tai, 2012

"3 ryny (Sadler et al., 2012) ynoayy 9970 »1-HY 270NN 11971 YTNRYN 6,000 2P TIVIY IPNNI
N TIY D¥NINAY NI, 02270 NITHYD DN INY MPNYI NNAN MTHIY ,NINN 190N NP2 NIV ToNN2
D) 2,7 NDW DY IPNNN . TYNNA NDTIND DOYTHNA PIDYY 1IN HNOXIVIO MDY NNIAN HINN NN
MY N DIV T ,ININ SYTHN DINNA DMITHIN DOYTIN DNIMP DOYTN YTINYHa DINIAN 1IP2

4



Cheryan, ) 2wnnn Y12 NOTINN MIXPNY INY DN DNIANY TV ,NDPIAM 799N STINDH
.(Ziegler, Montoya, & Jiang, 2016

930921 599 . MNYN NPYTHN NN DININ DINN N1ND .1NYT NNIND NNMP ONIWI D MINID 1N
,8.7% NP9 ,15.3% 1PNYPI) DOYTNA NN MY DWIIN 9991 40.0%-5 P 2012 Mva ,(2014)
592 DY TINOY 1IN NN IWND DA DY AN DIMNA) DONNKN .(AWNNN OV TN 7.7%-1,8.3% 7171300
NDIDANYIND THYN DYDPD NTYND UNNY N7YTL 10 10D .(NHNRNNA,26.4% NIV 31.7%) NPOHNDMT
-1 MIVINPN TS DN ITHIND PN NNY HN KXY 2012-2001 DNWN P20 N8N ,2015 ONN2 O
-9)PY DI190N) T MITN? 59 NN NPYVNRNN DXTNON NN NNIAN MWW Tya . No>na STEM
TYOYH DN SYTH 1O AWNNDN YT NPPTAN MISPN NN DXTMON DN WOV ANV VYN YN
DXTMYN 2972 NN NTIVNY MINITD TYPNA NXDI 7NIT OITHIN W IONX NWISPH MTMON NNIAN
NP DIMYNN 02 ,(2013) NPPVLDVLVLOY NPIIININ NIYIN NN X9-DY ,DVYND Td .NOTN NNINA
NY5WNN NOIYN) NNV MINIA DY DIINNA NP MINI2 NN 1PN NOTHN MINNL NP

(2016 582 NN

Ny 2011-2000 ©NWN P2 ,2014 TN INIY NDID NYOIND THYN DITPY NTYND 121NV N"T 19D
DOVIN NINNA YYD MY NN 0y .STEM-n myspn 1171 PYNI ININ MYIPNRn DIWIN MYV

INN2 STEM-n myispna oowin Myw 2014 nva ,nman nvowna STEM-n mwispnd nmen
13.0% P73 NN ,ONVPITN PTINDA 46.0%-1 NVWN ININ 36.0% NNWY ,32.0% DY THRY NYNIN
STEM-n nwspna »mTpNn 93000

YYD (MPOWN DXWIN HDIN) 6.7% DY THIY POL-NN DINNL OXNWIN NYY ,(2015) ©’NON NN 9
DYPOVIND 99951 PO-NN PNINNA MPOYIND DIVIN HINK P00 19N .O>POWN DI2XN 2P 11.3%

YT DY OIMNM — MNTPNL DYV : TINn) OECD-n »m)y »9-5y 30 15 .35.5%- Yy Ty Nt DINN2
19w’ STEM mispn 1155 maman ooviw N5°0N ,(2013 PNTPRD A0 DIV DY INTPNI DY)

.MN NYowNa STEM »m)5002 0115190 D12) DY DNIDON JOP IR NIVINPNI TaYD

DNIW NPIVNNNN PTIVD - 2NN NNNTY NPT YD, TPDIVIIND DMWY DIHNN P2 NMWN NN
NN, M NTIVAD DINIT IWN DRIV DX TNONN D95 10.0%-2 2015 Mwa (170N DY) 2017 VD
NIYY (11.0%) TINPD IDNNN DXTMD PA Y DMP IWNI T TN 5 YW NN NP VNRNINI
P2 WO DY DTN MDIVIIND 293P ITHINN NN DY 1D 19 .(7.0%) 727¥N IDNNN 017D
299N MDIVIIND 2792, NINT NNPIYY .13 11D 1IN TWN (9.0%) NN HINX P (14.0%) D21 HINN

(D211 6.0% NNIYD NNIANN 9.0%) NN NIV IV, TION W DY)

N2LN2 OXWTNA NPOVNRNNI MMV AT TINN ,(2018) NPPVLDIVVLLY NITIININ NIVIN NN 9D
T2 NN OXTNIID 22PN IINNNI YN 12 DY INY DX DIVINN D X¥NI 2016 MV ,/MPOYN
TN NPIVOL ,NNT DY OTINN IDNNN N 22D TMON (9.0%-D DY Y9) 117D (19.0%-D YW Y9)
,(2017) ©929Y (NNHNNNA,6.0%-9 2.0%-2 DY ¥9) YTINN ITHIINN DITMID NAIVY YO BV AWNNHN
SY NN NV NPYTHN MNXINN DDO2 DXTNIDN 293P NN NTIVAD DINIIN NV YT 91N
NOD ONNNI MY NN IONI 229YN TN ,NNT NMIYD .1PDY NNIN NN TN NN winn



AWNNN OYTNIY NPIPHA ITIN L, MDY NNINA N¥N) DINITN MNPV MNP 7DD TUNRD .INIIN
N NTIVND DIRITN NN NTI NN NNAN)

VIV IDIND MYXIND MNXVIDIDININD NI12N TONN NINN DY NPT, )IWRD ININ OTINDD ON»NN2
JN9-Mp) 2011 NIVA YNANN XYNA DONOY PINKD N7YTH . MNY NODIYIIN MINAPY O 'ONNDI
5y DYT99) NPT ONNND .TITHID IITHID NIV 29-DY NNNN NONRY 1IN 12Y,(2011 ,19IN) ,ONNV
VNRWND DO0N 1PN ,OWND a9YN 9NN 03T/ 10D, NPINNX VN MNP NAVY 7N VN
MYV, VYN NN DY .NYAIYN NOYA DMN) NAIVY NV ,NMANN NYIVND DITHVIN NNY ININ
DYIY9 : TINK) PP 4.0% DY Y 2005-2000 DNIVN P PO-MNN NMWISPHNI DYPOVIND DIAWN

(2013 ,0>1> 25 D17y P2 DMHI0D DMNIIAN

TION2 DTN 29P2 MM NTIYND ORI WYY 2011-2000 ONWN P2 ,MPAN NO NPNIAN
TIPNN DY DINN : TINN) dNOONNN TN DINIIN HINND NINNYNA NXPHNI MY 7PN SNT->ND900N
MNAN MPNIAY DOWIN NINN,2011 MY (2013) YNNIV NIINN N9 AT 9D (2012 PNT->N090010
11.6%) YN250101N TN DXTMYY NRNYN T O NT-XNID0NN TIOPNA DXTNID TINK NPYTHN MNINI
TINN OXTD DY 2.4% DY M NNINI DY) TNV XMYNVYNN WaN ,2009 Mva .(15.5% nmyd
.(2013 5812 172NN 79 N7YT99) YNI5NNN TN DTN 292 8.1% NNIYD YNT->NI5NNN TINNN

MNYONN D) PN HONIYNNN NIPPHIY 190 N2 Sy 1IN Pona PISA jnana oy 1mmbdn »wen 159 md
N95wN2Y (2014 T ;2017 ,PISA 07yt snmd - inm) dNT-5N9901010 NMIPYaY 990 N33 X 1N

120 NNNVNA,STEM 550121 0711959 09 NN10D YNI90101N TND YIN OV AN 91T HINK,NM2IN
SNT-5N590010 7NN

MTHN 92NN DY HY DIANN DNV DN NODIYIIN 19P2 OO TN DHWIN NPNIAN DY
MXIAPN OXDIYI NRNYNL 21V NN IRV YT TPIAPNN INKY DY DIAND ,ONNMIYY .INP2 2IVN NIN
,(2010) 7T130TY 2810 THNN — HNIWI DWW YN 27 N71T 9D (2011 /21T TIP) MINK X¥IN
PDIVIIND D955 DN MY 7PN TPDIN MIIT DY 27P2 N NTIVND NMINITN MYV ,2008 MHiva
MM NTIYNY OINIIN DINN ,NTIA0Y NOXNIIN MDY M2)T DY 1992 .63.0% DY 1YY TN
TPOPNIN NN 27D DINRITN HNK,DNMIYD .60.0%-2 DY T PTINN 1IN DINITN HINKD DINDYT

Y5092 129NVN MOMIN YYD 0y STEM-n mwnspn 1o omda 1293 37.0%-5 Dy Ty
MAPNND DOYIWN ,DNNMIYY .PDIVIIN OYTHD NPONY D) ONIYWA DM NYowna STEM
,PTPRYY Y M NYIWNA STEM » 1 o mia 071121 ,Non-STEM »5150n1 4poya o mia
YONN DYV TV ,IRIVI DXOITIVDN D13 1.1% P DINNNI YAPNN N¥INN DXVITIVD TWNRD (2013

YNNI YDIN VYN DINTPNN DXINN NN JOPI THN MY DINX .1.7% DY TMY NPOIDIIND DD TINN
(2016 ,58%7¥2 NMAN NDIVNN NIIVNI NPT - TINM) NPAPNN IXRNY DID FWIN DNMAI

NINN THO Sy DXTID9Y ©YAPNNY NXIAPN 1D DX THMNNI NPXTIDNTD P2 WIONL MXIAP P2 JPNY-IR XIN NI 7N 7
.(Cahan & Gamliel, 2006) (N27yN ¥92) 1ILP THD DY NYAPNN NNNY NINNNIDN 122D (Y11 YD)
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N0V 1PN o .3

DOYTN ,NPPVNNNN MINNA NTIAYN PIVI NN NIV, NIPNA NN MDD NN IMA T IPNN
’9-HY (82015-1992) DONINKD D NWYN NV TNIRD INIw 1 (STEM) nomin yavn >y 0011
.N99VUN MINN DMWY DITINNT DIININND

PPN MY 3.1

S NININ MORYD MYN 1N MY IPNHN

Non- X7 on> STEM o»xv 11199 »minn nniyo STEM 115 »minna nnan mmn ynn .RQ1

71,2015 ,2011 ,2006 ,2002 ,1996 ,1992 : D)MW 12PN >IN 29P2 ,0IMNINND D NWYN NVa ,STEM
DM NYOWNI PYNRI ININ DYDY ,NMA) NYIYNL /KX MY 1NN : MNY TN NINPNY MON»Nn
1(am npr1a)

nayo STEM 71m°% »minna nnan »mywa 09710 03»p NN N ord RQL.L

NXI D91D) NLW MNP, TN - D MINTN DINWNN 29-5y ,Non-STEM 11905 yninn
109NN

MNNNA ,PYNI ININ OPD) /N MY, NN : MY DN NMMPN TNNRD NNAN Nmn yn RQ2

DYNVYN MY NYIUN MINI YYD TINn TN Npr7a by ooanna Non-STEM »minn nmy> STEM
NN2IN NYOWND T NDNNN DX T2 OMN DY (Follow-Up) 2pyn Np>Ta—1(2015-1992 y22) DININND

NN DYDY, NYNT ININ OPO NN : MNY DON MANPN THINY 11NN 1o 1n .RQ2.1

'Non-STEM »mnna o1pnn axn nnmiy> STEM »minna o1pnn

N8 23910) STEM-n mwspna nmannm Nnan »915on1a ¥ 1an 0n»p orn RQ2.2
MMANN Y9-DY .2 ; PAPNIN NN 991D) DY NP ,INDN [, ITHN : DXINNTN DNINVNN 19-DY
TVNM VMDD 1PN, STEM-N MyNpNRa 113 MTN? 91901 ,119°N2 NN : DMWY NYIUN

10N TPNN DINND

L, DY DXMINT DOINWN 9-DY (8 X170 8 )I1DDN) 71annn” mbvn »»ann onn .RQ2.3
10N NYIYN IIMINN 29-53

STEM »mnna 5555 qaya ;oo 791 STEM »minna puxa axmn 0von n7vnan mmmn jnn .RQ3

MMIN NPr1a Yy 00NN STEM-n 95000 TNNa PRI NN N2 29p2 Non-STEM »minn nnyo

-9y ,(*4 377n) STEM-n mnspna nmmnnm N1Nan 501na 0oo1an on»p orn RQ3.1
109V NYIVYN MMANN Y9-DY) ,DINY DXINNIT DINWN O

DM YINAY DN PXA0N P PDY TN KaN NMIWA NYNN ATTHN ,0M00 NIV NIY 0NN PP90N PN NY DN 8
.D»VOYVLLVLY

3.4.2 PYDA TYUNNI YN 8 371 TH Y 1201 *

3.4.3 PYDA TYNN YOI 4 1PN XTI HY 120N **



, DY DXMINT OMNM 29 DY (4 XITH2 4 DI1D0N) 7 PRnnn” poiyn »»ann onn .RQ3.2
100 NYIWUN MIMAND I9-D)

Mo STEM nwispna N9naY 19200 AN INPI N2ILVN NN DONRDN OINWN X .ROQ4

MY NOXN : NNAN 2ADWN TNX DO ,NYOUN NN DP9 INNT ONINWN *9-5y Non-STEM myspn
YN ININ DYDY /N

NVINPNI PIDYA N9NAY $HDP0N HX INPI NAIVN NN DN OHNYN 1IN .RQ4.1

MYOVN NN OM9IMNT OINWN 9-Hy Non-STEM mwxpn nmyb STEM

9NN XM 3.2

DN HY NPINRN NITYI NN DX DD D700NNIVIAPNN TWN, MMV 415,942 555 9pNnn DX 17
MMIYIN .(3 NADI) TIPNN TIVNY (2 NADIY) DX MY (1 NADI) PDIZIIND MY : OMVIMNIIN
:MODD

K/

.2015-1992 ©NWN P ORIV NPYTH JPOIRYY NPYTH MNIN TR0 MDA ONDY 415942 <

9NN ToN 2015 ,2011 ,2006 ,2002 ,1996 ,1992 : DMWY NN MDMDN PN YINDY DINNNN

;1D NP NMWNINPN TIOD MTNY 5 1Y 3 DY NN N0 W) ON YN NmIN 1005

MNAY NN NIXPND NPPVNRNN OXTMY DI PNRONN DI .NPINIVPON IN ,AVNNN OYTN ,PNOMI

95 MMVYIN LAPNN DR MNMIYI PIXANRND 1T MIXPN DINN XD 1991, TIdD MDY 3 5W NIl
299N NN YN IDNRNN HNIYA DINNN

SY TIY Y9HYDNI ;2015-1992 DININNA PN IO TUKN ,)IYNRI ININY DXVITIVD 185,573 4
9951 DXVITIVD SV MMIYIN WaAPNN YN MM .Non-STEM- (nponnn H915) STEM
DRIV MOIINM NINVIDIIND

9919) STEM 5v 1159 99150102 ,2015-1992 DX11INNA 19995 91920 TWUN NYNRI INININL 119,640 +
MRVYDIDNND 991 DN HY MMVYIN Wapnn W mmvy .Non-STEM- (npronnn
INIYI MYYINM

Non--y STEM 9150102 ,2015-1992 D 111NNA PN 11220 TUN DINDTPNND DIND N 31,577 <
MNVDIDNND Y9N DM HY MMVYIN 1YIAPNN WK MM .(Nponnn 9915) STEM
ORIV MOOINM

TNNA Y9995 Nya ©poyIny ,STEM-1 »550nNn TN PYURT ININ INOD TWUR DT 33,487 %

.2015-1992 ©)VN P2 12N MDY HNIWA »wyna Non-STEM-m STEM-n mynspnn

TNIND 2APMHY 295 ,MPAN NDI XXINN XIN,IDHN,ITHIN 290 ©IDIN NPDIVIIN DY DITHN NDANND

.2 N9202 DY NPYTHN NININN 92 DITHN NNZANN .1 1YV NN ,MNVN NTTHRN NIV



TIY NYZ2OY XXM I 1T 295 DIPINNI NIV DXIND 7TV 295 nrncov .1 NYav

D027 IPOIIIIN
v
2015 2011 2006 2001 1996 1992
199N
91,458 | 80,417 | 79,231 | 68,385 | 54,116 | 42,335 N
45.8 45.9 46.6 45.9 45.8 46.0 DM 10
54.2 54.1 534 541 54.2 54.0 D) %

72.0 73.8 77.9 82.5 84.8 86.9 DN

Eal$Yal

24.3 22.5 18.7 15.4 14.2 12.8 D17y
%

3.7 3.6 3.4 2.0 1.1 0.2 DINN
bR Biv)) N

93.1 89.5 82.7 85.3 87.2 92.7

NIND NN
6.9 10.5 17.3 14.7 12.8 7.3 (a2} %
2.7 3.0 2.1 1.6 0.9 0.2 > N3
YOPNN

97.3 97.0 97.9 98.4 99.1 99.8 ND

%

79.9 80.9 82.1 81.9 82.4 84.4 NOoNN

Smaoon | M9
mT %

15.8 15.8 15.4 16.3 16.4 15.0

4.3 3.3 24 1.8 11 0.7 INN

DT OO NDY DIWINDL(D29Y KDY DI : 51D INND NN .DOTITT) DN D29y ,DHYDI DAY : 591D 729yn N ?
JINRY DATINN NINN DI YNYWNRN MPIA1 DIRY 19D N1 .0»NT-0»NIYNNI DMNITNN 190 YN H1D  NOWNND M9 10
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NIV DY FIMNI OIS 5D TO TINY ITPYTH 700 295) DXNINY 295 DITHT NSO .2 DDAV

D037 NIOIZIN
MY
2015 2011 2006 2001 1996 1992
129N
91,458 80,417 79,231 68,385 54,116 42,335 N
9,639 8,411 8,744 7,916 7,583 7,578
nPv
(10.5%) | (10.5%) | (11.0%) | (11.6%) | (14.0%) | (17.9%)
9,316 7,847 8,571 7,237 8,467 6,986
[ARJALe]
(10.2%) | (9.8%) | (10.8%) | (10.6%) | (15.6%) | (16.5%)
21,909 17,865 14,719 12,293 10,717 11,738
(L>)PALsl
(24.0%) | (22.2%) | (18.6%) | (18.0%) | (19.8%) | (27.7%)
9,342 8,168 7,903 11,462 7,282 2,298
VNN YN
(10.2%) | (10.2%) | (10.0%) | (16.8%) | (13.5%) | (5.4%)
3,511 3,076 2,782 3,226 2,888 0
NPNIVPON
(3.8%) (3.8%) (3.5%) (4.7%) (5.3%) (0.0%)

099130 90N .3.3

YNV DY INNM (NN D) NPIVDMOLVLOD NIIIINN NIVIN DY IPNNN TTNA VDN ONNIN
MININND IPMNY NNPONM DIRNNNN .OTPNN DN IV NPPODLVLDI NPNNVIY MDY MIPIN
IPONIY DINNN DI ,0I97 POIN DY NNYY »TII .MADN MII2 MIPIN YNV >T-DY 19PN NN
:INN PNT NPPODXVLO MIIINN NIYON DY IPNNN ITN DY YT .DMIVPD MNT Y190 1IN

NN, DINIAP MIWA DN IDONIV DINWRN Y9 hitp://www.cbs.gov.il/mucpuf/muc_puf h.htm

.3 nYava
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D) 7H77 220112) O2INUH77 1INT7.3 1920

2%nYN NP O 2PN S
2015 ,2011,2006 ,2001 ,1996 ,1992 : D>TIOY ANNND | IMMDANDP | MTY 20
M NTIVND MIXIY YTV 19 (DINwn)
AVNNNOYTH , NP, NP ,NPPVNRNNA MTN 990N 415,942-)
NPPNIVPONY mnmwI
AVNNNOYTN NP, NP, NPPVNNNIA NP N
NPINIVPINY
VNN YT NP, NP, NPIVNRNN VNI Y
NPINIVPINY
25PN MY
990 N°2 MNP DYIN NP
Al POITOIND
N1 MY 2016 MvH
DIVOIN N¥IP
nTY NV
YIPNN N¥IN
YIVNIDDAN YNNI ANV MAXIN ID5IN PN NP
TONN P9 PN galbla)plvhs)
MM P9 PN
YMNON P2 PN
MTPN TOM N | NYOWN DVIN
NN MAN ININD TN NNPN
NP2 NMAN NN NTIVNN NO
TINY NNY 19010
MTPN TOM N NP | YTV 4
OYTIVD NONNN MY DXVITIVD (OMNwN)
1 TydY spn | NYRIINMD | 905,555 1)
2 TOD MINPN YTV 19 NI
ININD NOAP MY MAPN NP | MTVY 5
MTPN TOI NO 29 OINN (OMNYN)
9P VIV M TPRN ININD STIV | 453,216
112 19009 yixpn mmvH
2 TV NISPN
2014 TV 1996 MHWN SNN POYIN VIN NA NIVNN DY OIS Py GV NP | MTY 4
2014 71 2001 MWVN 5NN POYIN VIAN N2 NIVNN DY DI Iy 135555 (OMNwN)
2014 Ty 2006 MW SNN POYIN VIN NA NIVNN DY DI Py 422,561
2014 Ty 2011 MHWN SNN POYIN VIN NI NIVNN DY OIS Yy mnmwI

MWspNRN TPX2 STEM spn 75w 1msow 75,0R M) 7Iv3 ,NmMaxn NN /N M 71 Mspn” mnwn nay
.MAN NYoWN2 'R MWa STEM 5150102 195w 155 710 NN NYOWNA, TN MMINPNN MWL IN (2 N¥PNIN 1 NSPn)
PTIY VINPHY THINYN Y TIWIY 11D 11917 OR mMind 79v) ,PYUKT ININ YN DNONND 7 TID MNP mnwn N1y 12
.MAN NYOWNL N MVY31

DY MNIVIN DI WD QYN YT TN PN, D00V MY P2 1) STEM »minna »5355 v nn »xr nodvnnn 12
MINIKPNN TAND THOY 9355 MY NN Y2DT IRIN NNODNY TY (2 NI NI ,07NHNN IZAPNNVY 93) D»IIHIN DAY 995
.STEM-n
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0INNMN MM MY 3.4

NPX PN : AN OXDDIDT,PNDNN IPNHNT NNDNI WL TN D1VDIVLLON DITIYN NN PN NY PHNA
DXNMINNIN VYD ; PIDY DINNDY NYOVWNA STEM 1915001 NPNIN 3770 VI ; DMIPOIYN DINVNN
APNNN MYNYY DRNNA 2N TIHIN MPYTAD YIDY GUN DPVDIVLON

71201770 1577 00 nnX 532 Non-STEM-)STEM — nww npy» .3.4.1

17292 OONAN OMOTIN-ONYTNHN MMSPHRNIN TR MNYA 1PN D5 STEM mnvnn — noona
MNIN INYIA NN .TIID MTN? 3-55W NN, H4NPINIVPONI AWNNNHOYTI NI, NP

.Non-STEM mnwnn nnn 1999 711990

1N NPPVRNM PPN L,STEM S¥ NATHNN NNN D»OLDILVLODN DXMNNA NPII XD NPPVPNNN NINPN
YTRD M2 NTIVAD NINDT YHya DNV DX TMNIONN YoV N NNINN .NPNA KDY NN NP
2102 Non-STEM-Y STEM mgnspnd on»nna ;)0 DY .NINK IX T 11D NN NPPVNRnn
NNIAN ,NMYYNDY NMAIN NYIYNDY NPD TOYTN RO TOYTN NNIN DINNNI YIDY Nuy»
MINWNN NNN 595 12 NPYOVNNNN NISPN ,NT NISPHNI TINDN NPNIAD DIPITIN NN NPPVNPNNI

.STEM

MID 9D NPYTHN MNIND TN 293P MITNPN 190N 29D NPNAN NNDIND NN MNXIY 1NN 2 DOVWINI
WUN T TITN 3-5 DY N2 NPND N2 THYTN NNINA NN IWURD . NINYN NPYTHN MDD
1772 MNIAN NXNAD NYID MIYIND ,07)UN DY TN TIYNIIDIAPNNY MULINN NYIVNIY I8
GUNI NPYTHN MNINN PTNRONN JOP NINX,DNIVN TNNRD ,TIN NIRININD .DNSNVN T2 MTN 35V
S0 YN 4 DY NN TID YDIN DINXY ,TID MTNY 3 DY NN NIMVN NPYTHN NN ONDD
.N1N2 DY MmN Wby 0PN D) MNMP NPPVHRNNA PI ,DOYTHN NINPHN TINN IUND 5951 ON
PIRY MNIN POV DTSN DX TNHON 0IN NPPVNNNA T MTNY 35 MPNIAD DIVIIN DX TNON
MNHIN TPV DXTMD TYUNR NPIVNNNIA TID MTNY 55W NPNIAY DOWIIN DIXTNON NNV ,NPYTN
INND ,(31.1%) 7PNV NNHINA DMINA OXTNIONN 21T 7D NINIY N, TIYD MY 5 NN .NPYTH

(4.7%) NPINILPONA NDIN ,(12.3%) DXAWNNI ,(15.8%) 71152 ,(18.0%) NPIV’92 o0

L1212 NYITNDIN MADN MOTIN NINMNY 1DINN KD 11DV YHYN NOTIN 1N ,POTIN MINPN NN TN NPINIVPON 14
IPPY2 DOWATN ,DPYINPA D90 N2 1PV MTHVIN TNV MIXVINTIIN YHYA DN YR MVIXPNI INKRD ,NPIININ D
SNDTIN YWNY DTN YTINDD
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P2, TM05771 702 1005 ONNID TV IPYTOT IV 295 225 YTIPI0 NNSONT .2 8N
;N=46,455 o23vnp» ;N=89,241 /7201513 ;N=48,424 /71>1>5 ;N=49,871 777129 .1992-2015 o»vin
N=15,483 772219025x)

190N '97 ,[1D'NA N'WTNA NNANA ITA?Y D' T'MY7NN NINDY
nnan 722 niT'n'n

40%

30%

0 E D'
R
20% G\ nlnl:)
Il naim
9 bl
10% . ow s o o o 00 12.3% D'avnn
L R R62%15% R S ¥ 0.1%0.0% i
ez TN B E e s e ) B N n0p'IR

0%
niTn' 3 nimn' 4 nTn'5
nNnana NIT'N' 190N

MWTN L(DOYTHN NNNM PVNNN) TN : DOININ MNSPHN NN D95 STEM mnenn 7727 755w
,D7N0PIAN DOWINN ,DMOPIDI DYTH ,AVNNN OYTNT NPPLDVLD ,NPPVLHPNND NN DN
MINVNN 25255 9y .(4 NODI NN MIMINPNN VIPT) MDIITNI NDTINM L, (MPIPION NI NMINOPN
,0250) DOYTN-DMNNPN DMV NNYRM YT 21 ,7PUYN : DININ OMNNN NN 555 STEM

(5 NADI NN, MIXPNN VITA) TYDI NNNT ,MINIIL IMPY ,7PNDNOVI YTNHY TIN

82770 —STEM >71053 7770077 777203 221900 — 7onwn 1710y .3.4.2

TIN5 ,Non-STEM-y STEM mwnspna nmanm NP1 »>0nn Sv oMy 09901 PTHind »1oa
ININDD DMIYIN DINDDN NNNY ITPIN MIITNN,NYNRT ININ DPO T NIONND,MNVN TSN MNPN
NNNY P2 NN DD INMNHN MDD NN MINYN NN 8 3TN MNWNN .78 3TN KIP PPNY ,2 TPNA

-5y avIn PN .oNwn TIRD Non-STEM- STEM mynspna nmonn NN %95 0y o39oon
TP YDPY ONYONN ,To95 .STEM »n8pna PRI ININ DYD NTIPIYY NN G819 PTN 29
MMNONY OYON XY, STEM yxpna pwry AN NP2 M»NoNY DXIYONN 0N ,(5-8) M)

(1-4) A 7 P w2 ,Non-STEM y»ispna pwry aNn nbapa

13



[IKA IR D' 4
NonSTEM

' myu
NonSTEM

[IXOAORID DO 3
NonSTEM

| XD DI'O 2
NonSTEM

NNana N'Na
NYTA NIINY
[>T

'™ My
NonSTEM

[N AXIN DI'O
NonSTEM

82770 — NYUNT ININ DPOS TV NN 717032 51500 535 TI2971 D750 J9IN .2 N

42770 —STEM >0 1023 770071 777°03 221500 - 7INYP NY> .3.4.3
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2XNMY MND0N ,02AUNND) NPINITOVPIN MNIN THOYW 23D DY )0 1D NPV THD ROV D
NN TR NOW O ON*a AN (NHNNNI) (p<.001) 1.8-1 (p<.001) 1.9 >a 8 STEM 55010
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9 NN STEM 5501 5'nmow »1201 ,7101912 I 79950 MNXN1a Ta5Y 712 DNda )01 ION

AN TMININA TR NOW IND O Ny (NHxnng) (p<.001) 1.4+ (p<.001) 1.5

N0 TI,INY MY MIVMDIDIN YOXNVY DI 3D N¥NI ,I0NMD0N W YHHIN 11NN NNIAN
YVMDON YPON N1NIA2 ,NNY DY .(B=.05, p<.001) 90 M2y STEM 55002 D nnd 1mvnw

SN M1 (p<.01) STEM 550102 5nnnd »2°0n Yy Npnam m9OOYW NYaVn NRNNI ,0MUN
NYNNN NPN2M NN XN XY 7992 Y0DI1D09N JN2NN OPYNN THX YD1 M) 1PN 90D
M2 NYOwNa /N Mwa STEM 55oma

7 STEM 55011 5>nnnd NVIDIDININI 70D HY MDPDN D RN PHPTPR TOI ND NPNIN
DNNNY TNTPR NP2 TMY YW ND0M .IPNY MYYOoNa 7m0 onda (p<.001) 1.2 »»

.(14 1920 NNI) TONY MY TMYY oNva (p<.001) 1.4 99 5y1) STEM 55002

ONN73, M7 15ovna N wva STEM 55002 n5nnn 01225 oo o717 .14 NYav
N=100,607 ,572072X 7797 N22113 710000 2000 ,029I0°T O2INU05

Odds Ratio Wald »2 B Predictor
1.96 1602.37 B7F** RRpYA)
1.55 226.39 L4FEx N
1.24 76.24 22%** 7Y XIN

.79 4.25 -.24* YAPNN R¥IN
1.22 67.17 19x** mp»9
1.55 199.29 A4FFx 12°N2 NN ND
2.72 1616.91 9Q*** NP
1.49 283.62 39F** (pabe)
1.37 146.19 32x** NI
1.81 593.06 H5Q*** D>avNn
1.95 303.30 B7F** NPIMIVPIN
1.05 16.59 05*** VMDD DD PN

.95 15.46 -.05*** TOONIN VN

.89 20.06 - 12%** A PRIARIDN]

.94 6.11 -.06** YNNI N

152.43 TOM NO
1.15 16.14 14*x** TN NY9INY DN NVIDIDIIN
1.40 87.49 34*x** TN N55915 DN TIPTPR NYION

***p< 001, **p<.01, *p<.05
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DY IXIN OO

12PN YTHLIY MNIND OND ,DD9INNTN DHNWHNNN TN Y5 HW Nyawnin NX )IN2Y 17vNa
,STEM 9150102 NYRI ININ DYDY P70 DY ND0N HY PNRTPN TOIN NDY ,PI0NIDI091 1SN
72(20) = 19785.4,p < pnam KX¥M MODNIN ITIN .DNNYN NIT TPLDINY PO NI

STEM 5501n2 )3Y\WKY ININ DPD2 MNYNIN 36.1% 72201 H7nn 9wNd ..001

1.8 >3 9y STEM 2n 0»0H 02 YW »2°01N D R8N DMINNITH DOINWNN N1NIAN

.owY o (p<.001)

o1 (p<.001) 2.3 >9 STEM NN ©»0Y M2°010 NN MHYNY NP1 YTINN ITHIND MIPNYN
»199 o2 STEM 8n 0»05 (p<.001) 1.3>3 5713 1570 099,19 195 52990 90NN INIY

STEM »mn 0»05 (p<.001) 1.1 59 112X »2°0 N300 190 122 THYY N0 ,NDIY .NIND
DYDT2N INNNI XY, NOPNN IR NN ,NNT DY ONT-INI0NN 190 Nd¥A2 7ROV 1IN0 ON*
SV TING JOP 1901 Y92 NNIN D29) STEM 9NN 0PO Yy Nydwna mapn a1 0pnam

(D120 IRV O 0.3%-1 NMIND HO1 TO PPN XN STEM 5501 »na

TR GUN IN2 DY ND0N 1M .NPNAM NIV NYIYN NNNNI NN 0N ND NN
M2 THY KO IN2Y oM*a (P<.001) 1.7 9 Hy7 STEM NN ©»0Y )19°N2 1OYTH Nnna
NN IRV NP NN D RN NNV APYTHN MNIND IND NPNIND .)NIPN YTH
THOW M) YIDIAYY NPIIVPIN NN THOW N 1PN INRD ,STEM nIn 01o anra N1vn
STEM axn 0»0w 12010 NPT NN TRV N2 ,I9D .7INDPL I NI ,D7IAVNN
NDY0N,NPMNIVPIN NN THOW INA,)D D NPV THY ROV I o1 (p<.001) 2.8 %9 M2
THOW D ,NDIAY I NN TR0 KOV MY ona ANy (p<.001) 2.2 »a X0 STEM ann o»oow
1.6 ,(p<.001) 1.8 »a Xy STEM N ©»0Ow »2P0N ,1MI0P2 IN N ,03WNN NINHNI

AON MININA TR NOW MY ON*a AN (MINNN1) (p<.001) 1.4 w (p<.001)

NP0 T ,9N M) MIVNIDVIN PSNY DI 7D YD) ,IVNIDDN DY YHHON 11NN NN
VNN PPON NN, NNT DY .(B=.08, p<.001) 9y M2y STEM axn o»or aanv
WX Y5 .STEM 9NN £»05 200 Yy Npnam N1 19°HY NYAWN RSN ,DYINND

STEM 550102 PUNT ININ DPD NN KXY ,TI92 1I0NID09N N0 YPoNND TNN D52 M)

9 79 STEM 9NN 005 NVIDIMIND N2 DY MNDPDN D KN PHTPR TOM NO NPNIN
M2 DY NP2 NYIVN NNKNI XY NINT NNWY TN mYYonn »ay ona (p<.01) 1.1

(15 1920 NN STEM a3m 0102 71909 M5551 125 DN NPHRTPN MHOYON
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on»nna ,aman 725vi2 STEM puxy axmn oro 325 oo’ 7o A5 nYav
N=67,421 ,17077N 7107 12212 71000 20,0290 7 ODINwns

Odds Ratio Wald 42 B Predictor
1.85 815.67 B2*** N
2.29 366.63 83F** N
1.27 60.80 L4FFE NYNIN
97 0.03 -.03 Y9PNIN NS
1.13 15.92 J2%** mp2a
1.66 169.85 SHLF** ND>N2 NNIN NO
281 1175.04 1.03*** NPV
1.56 237.85 L4FEx [aRIALR)
1.37 96.52 BLFx* (AR)PALS]
181 409.31 H9F** D2vN»
2.16 258.13 ATFF* NPINIVPON
1.08 31.82 .08*** VMDD YITD PN
91 30.86 -.08*** TOONN PN
.83 36.48 -.18%** MDD PN
.88 17.27 - 13%** YN PN
29.85 TOM NO
.86 9.91 15%* TN N95912 N2 NVLIOIDNN
.97 0.31 .03 TN NY9INY DN TMNTPR NIIIN

***p<.001, **p<.01, *p<.05
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STEM msspna NN 525 120990 INSNN D190Y

O»9INNT OINVN

MYINPN NN INY M) N0 D0I1NT, TIDN MNPN DI TNNY ,ATHIRN NPNID - %
YXINNI) NN NYIYND ANNN NN DN TYRD DY NT N0 WK .STEM-n
A(1.419) 2>nY o2 (1.9°9
TINDD NP0N NN 39 PTINT NI X2IYN IR0 MOIONWYN NN ,IDNN NPNIAD - %
DOYNNYI NONNND T DO DN INNY MOIMNYND DN [ TPYTH 1IN
TINOD NPON NN 1.5 %9 NOYTIN YT INNY MINNWN IYNDI ,NMN NYIVND

DN, NURT ININA STEM 915901 009 M5°01 NIX 2.39) /N Mwa STEM 91501032
22997 DND MDY
0P NAD ND0N NN NYYN NIVNK 9D MY MDINYN ,NMIPPON NPNIAND **
19199 o2 ,1.1 >3 STEM 5150102 9NN D102 %201 NNY L 1.4 59 112N 1dYTN
INT-5N290N 190 M2
’97,)19°N2 1.5 9) 5173 71270 DY, 70N MMPN D3 TIND NN XIN NPNIAN
NARD DD ONda STEM migispna 1IN0 (NYNI NN 0»oa 1.3
NN TPYTH NNIND TINNDY AN 39 HY NP0 W PIPNIN KXINND DIRY DI TIIDD
STEM 515012 91NN K¥INN D710 DY TININ DINKRD DIPNN NXIIN THOY ON1*2
DIPNN DN PO NN TIYD IWAN XD ,NMAIN NYIWNI

X/
p X4

X/
p X4

NYOVN YV DINWN

n95vwna STEM 950102 79025 PPN TOYTH NN TRD AUNR TMD DY NDO0N %
90N YT NN THD NOV 1O DN (YXINN2A 1.6 09) YT NN

STEM 70 9n»2 N20N NN NINDN (YNNI INY 2.8 29) NP NN %

39) DYXAVNNI IN (YNNI TN 2 59) NPINIVPIN NNIN 1IN INKRD ,NMIN NYIWNI

LN 1.4 59) 7PNV IN (YNNI INY 1.6 59) MO TROY M DA (NP 1.8
JON MNINA THD ROV DD DN

AN M2 MIVMIDIDIN PNV 995D R¥NI PIVNMDDAN YW OHIIM YPNN NYNND %

N Oy 9N M) STEM 5150102 NN NN 002 2NN 79N N300 T
NPNAM NN RN RI ,TINA MIIVNIDOAN NN SPINN THX 91 MIAX PN

.Man n2owna STEM %50na nyna
SV MN20N ,TINNY NPNTPR MIPYINI DXTNIVY DN PRTPN TOM N0 NYNID %
T2 YW N0 ,1.2 %9 91 'R Mwa STEM 590102 D nnnd nvIoianINa 1o

N999512 7795 ©n2 ,STEM 515012 UK ININ DD NN .1.429 517 NODIN2
.1.1°9 TI9) NVIDIVNINA 7MY HY NDN ,TIPND TPNTIN

L)
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Y9555 9y — MVOINT DYDY XNINI INNN 4.11

NURI ININ IN2 DY NDDN NIN NP2 NIV NS N OMVY DNINWN X PNIAD 1D
PLOMND PO NN W, NYa STEM-n mspnn Tnxa poyy STEM

%9%00 NN NP NVN NNXL ONDN OINYN N LRQ4.1

-5y Non-STEM nmwnspn nnmiyo STEM nispna prorya n9vnad
195N NPT D1IMNT DINWN '

NN TRV MNIND OND ,DM9NMINTNH DINWNIN TAX Y2 HY Nyawnn NN )INIS Nvna
9190102 NYRI ININ DD TWUN PTN SV ND0N YY ONTPR TOIN N PI0/mD092 118N

YIY2 PIDOYN .DINYN NI MV PO NI ,STEM »inna »wods gyva poyd STEM
PN RSN MO DTN 2015 MWD SN IO MNI Y9-S5y i STEM-n onna »odo
PYUNT NN DPD2 DMYNN 15.1% Paon STmn wNd . x2(20) = 2025.1,p < .001

STEM 5)50ma

1459977 STEM »5555 qay2 pipyd £¥72) DY »1570N 03 XY DIINNTN DINWHN NPNIN
9595 QYA PIDYY NN NN MOYNY N1 YNINdD IHINY MHO»PNYN 0w onda (p<.001)
11370 YN0 790 N2 THOV PT2),9I01Y 2N INDNNIN TMPD oM (p<.001) 3>0 STEM

DY ONT->NI9NN I90 N2 TIYY P70 oM (P<.001) 1.3 >3 5y STEM 15355 Giva ;ioyh
MNAPN P2 OOPNAN DODTIN INSD) KD ,7PIPNN INSP) DD NN NIN NPNIN ,NNY
STEM >5555 qaya ;ody Yy nyawina

THY IUNR INA DY NDX0N 1D .NPNAIM NXAPN NYIVN NRNNDI ,)NDPNA NN NO NPNIAN
NPRY NN N2 o1 (P<.01) 1.3 >9 M2y STEM 15355 qaya pioyo )5 N2 OYTH NNINA
NN NNXIN OXAVNNI NNIN D R¥ND) ,NMYN NPYTHN MNIDN M0 NIPNIN .)NDPNI YN

M NDIAY NPINIVPIN NN THHY M I XY ,STEM »5555 9y ;iody an»a nawn
9 M) STEM 5555 Qaya pioyw »2°010 DXAVWNHD NN THOY N2, 1P NP9 THOw
NDP0N ,NPMINIVPIN NN THOY D ;)0 1D .DMVNN THY NOV MY onda (p<.001) 1.5
IO I ,9I029 .3 NI TIY Xovw O onda (p<.01) 1.2 9 M2y STEM »555 qava pioyw
™Y ROV MY ona (p<.001) 1.2 »a M2y STEM 15355 qaya pyoyw 010 NP e Nnna

1.4 59 7m) STEM >5555 9iya 7ioyo o912 NN N2 HY NDY0N ,NNT NNIYY )T NNINA
DN 0PN ODTIN INYD) XD 712970 NNIN PINAD DN AT NNIN THD ROV DY DN
.DPTN INYD

2707 T ,IN M2 MIVNIDDIN YPNNY DI 1D N¥ND) ,IVNINDN DY YIDIN 1PNN NPNIN

Ypon nyna1a NNy oy (B=-.08, p<.001) v yop STEM 15555 qiya oy pTnvy
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.STEM >5555 qya pioyo »2°010 Yy NpnamI NXAPN NYAWN NRNN) ,DMINNRD YIVNID DN

Y9) TPYNINA PYNN 29D AN 1.1)9) TI9)2 70MDDN NN YPONN THN Y32 M) YN, 100D

STEM »53555 qaya ;iody 0O ,0NindM Y9010 PHNN 2% Ny 1.2

M2 STEM »5555 9aya PIoyo NVIDINN INA DY MNDPDN YD N8I PNTPN TOWI N0 N1NIAN

NPITPRN MYYINN MINA DY MDP0N ;)0 1D .TdNY MYYonN a0 onda (p<.001) 3.7 »o

(16 192V NN TN MOYINN »INAD ©N*a (P<.001) 4.6 >9 M) STEM 355 qaya pioyd

LSTEM nwng axn >3 3923 STEM 5555 ava ;rovy 9325 o2y 72097 .16 N9
N=16,995 ,52072N 7197 22113 1000 210,097 O2INUNS ON»1773

Odds Ratio Wald »2 B Predictor
1.40 84.82 34F*x* ARPTA)
3.01 174.75 1.10*** N
1.01 0.05 .01 N2 XN
1.65 1.76 .50 YOPNN R¥IN
1.27 21.78 247> M9
1.22 9.11 20%* 12713 0 N0
1.16 10.87 15%** NP9
1.03 0.53 .03 M
72 39.64 -.33*** NI
1.52 93.24 Q2% DXVNN
1.20 7.57 18** NPPNIVPON
.93 27.23 -.08*** 0NV YD PN
1.10 33.04 10*** TIONN Y
1.19 25.47 L7Fx* NN VN
1.21 31.12 19*** MMIND N
158.88 TOM MO
3.66 108.44 1.30%** TIN2 N55215 DN’ NVIOINN
459 148.79 | 5ga N99910Y N2 TNTPN NYYIN

TONS

*xn< 001, **p<.01, *p<.05
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STEM 9353 93ya PIDSY 52539 7509391 INSNN DIFDY

O»9INNT OINVN

X/

)2 195 .STEM msnsipna ,oyd 9Ny 1.4 59 M) MO0 ,00WXN NNWD DD %

©N*2 ,STEM 5355 9aya PIDYY 1501 NX 359 NI YTINN INND MO1PNWUN
GIY2 PIDYY YNOYNK 190 N2 N DY NDDN ,NIDIAD 2V NN DITYD

ONT-2N5991D 990 N2 IN2Y oNda 1.3 99 97 STEM 9955

NYOVN YW DNINWN

®,

™M) STEM 5555 9ya pioyd 112702 1OYTNR NNPINA THY TWUN PTII DY NDDN %
NN (AN 1.559) DXAYNN NNPID . )1DXN THYTN NNINI THY NOW TMDY D2

NPMIVPIN NN 1PN INKD ,STEM 555 qiya miody 9n»a n2wvn nsa
JON 7NN TN ROV OIND DN (AN 1.2 59) NP IN

IN2RNHOIPONND TAR D32 712D 1PN D XYY PI0MIDDAN HYWOIIIN 1PN NPNID
STEM »5555 9iya mody Npnam 19183 XN, 77932 Y00
SV N20N , TN NPRTPRN MOIINM MINAT DN PHTPN TO NO NPNIAND %

N2 YW NOM 3.7 %9 Y1) STEM 15555 ya pioyy N o1mNa 709
4.6 9 9YT) NPNRTPND MPYoNN
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T .5
197 OINYNIN 0’0 L5.1

STEM »mnna 9oy nbowna 19NN NINHIN NN PINIAY NN DT NPT NN IPNHNN NIVN
51N) XH55D PYA NN, NYRT ININ OPO,NMA) NYIYNA /N MY, NN : MNY D1N NINPNI
D»N MNPNN NNKX Y32 NN NXNY ONPNND NPT XY 1PN (STEM »minna axn ovo
NTANM NN ONMNNN T PINRDY (27727 72273 ONINKRD DMNUYN MDY TINRD PN
39-5Y ION MNMIN NPNIAD ONMOM) (TN 17272 DMNONP DTdva mdnd STEM >»minna
I MPXA ND PIVNN RN, NIND T 51N NOW 300,770 - DINNRY DXOIMNT DIMINND

DMWY NYOWN NI 3 DY D) INNYN TIN 9D

amInpr7a 5.1.1

S99 HINA TPV ANYMI PN DININNN DINWYN 23w STEM 11y sminna n99nan

oy .STEM 95915 09190 HINKA 70N MY HY 99IY TUN NN NYIVWNI 281D NNIYD
PNINKRN NVYL NVYTHI NMNHINT DINIAN HINK — 1IN NN NN DY NYINND MYINDNI , NNY
77NN NIV Y2)D ION DIRNNN NN NPIWN Y8INNI 28.1%-3 NNIYY ,41.8%-5 DY THW
,NMIIN NPIVNA TN MIINPN DXTMY DY NPON TN NN ,1N2N2 STEM-n myspna
,P0VHPPA) SRV (Wieman, 2012) N9171Na DINIT DIPNN IXRINN DY TN P DY

(2013 SN2 YyTNN 28N MT ;2012

0220172 29-5Y 02219NN71 >Ny »va STEM -7 003 7922972 772037 29w w 119903 .5.1.2
O»5259-0°9 07
M2 STEM nmwnxpnd 001910 0230 HINK DTN MNPN DD TNNY 479 on»nna <
%9 DM VTHINA DXIYON NN NYOVYNA ,NNT DY IR MNIXPNRD NMINON NNIAN HNNN
N0 DY2)Y ,NPVLOMIDN MDIIN INNNN 19-DY ,TI0 ONNNA .)NIDPN2 DXWAD DM 3.2
TV INY 1.4 59 )1DXN) TOON MANPN 93 TIRY STEM-n myspna 1N any man
VTN 2NN NPT ORNDN DY NNOONI R¥NI DT X¥NND (NN NDOWNL NP 2 29 VYN
.2013 Mvo SNV
PR L)IONN NNMPNA .INAYI NP P2 PHRD NN DT R¥NDH PIA0NY 51D THN DI
DY272N INNM) XD D NI 1T, NPYTH MNIND 12292 NNIAN DY NIPNIAN DY NI NYIWN
NG YD NN, NNT YD 2NN WINPND THPYTH NNIN YW NN NT 2OV NN DM P
NNAYM NP P2 NN DY DIV 1PN .M Noowna STEM »mbons ninag oow
TITN DX NDOHON WK NN ,NMAIN NYIVYNA TINDN DINN NN DIVIN DY NYIVN v
Cheryan et al., 2016; Lent et al., 1994; Sadler et al., ) 7150 MIXPNI PTNY PIOWD

. (2012
UKD 11PN NN OYTHN DINN D1ITHID DTIN DINOP I ININ DINTP DIPNN
MNEPNY TN DO TWN DM N/ ,7PNIPAM 7PHIN YTIYY NP NN DOIW)
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DY Wor Dorynn L(Cheryan et al., 2016 ;2014 ,733°) DX2AYNNM NOTINN ,NPPON
YN TIDI N2 WD 713391 TINTPI MNHIND TWRD NN NYITN ORNNDND DY TNN MIPA
N8NV 29D ,D%AVND) NP9 YTID RO [, NMaN nvowna STEM »1md qunnd
MM 1292 XONdN PPV NN WIS 1) ,To0 DNNNA DY NPT MDOIN DM
DYD72N W 1NN OXTHN DINH TINAY TI2,1T NPT XYMV 9D T %99 199N NPYTN
STEM 11209 7unn DINIIN DIRY MMINPNI NN MIAN ,NINDN DI IUNRD , 0 THIN

STEM-5 mmon nnan HnNa N DHNYP )0 9 ,0Ma0 NmyY NMmaxn nNYowna

T AT NSOV 29D, PNTPND
DYTMY 2992 NV DIT) HNN ,D229) DX’ P2 DTN HY NNINANNA LY on»nna
NN GUND NPYTH IPXY MNIND ONX2 NPYTH MNIND 09 1IN 12V INDNIN
9N I9DN-IN2 21IAY THI ANT PADNY 1N NI NI NNMP XTI INNN OXT0Y

JYIANI N I9DN-M2 10195 ,STEM-n DINN2 NNIND NANWwnD MIVON 9>ya ¥ %190
MINYN NHINN ,NMAN NYOWN 289N NN ,NXT DY .STEM-1 »Innn Nyxw n7vNa
-y STEM »515015 1791 TP 12990 DIWNN P2 T NNXD NHPMP 2D MINID 1N

STEM 515015 192,19 195 .Non-STEM 915015 nnan any Symav oy ,Non-STEM
IRNNN DITMY NV ,NYNRI ININ DD 8.8%-D DY Y9 /N MIVA 6.0%-D DY I¥9 DI
Y29Y1 TNDNY NMIDMONYN NDXNA 1D IDYN NPVLDINDN MOININ INSNN ,TI0 DNNNA ITPN
IHND MDMNYN NM2IN NDIWNAIDINY,TPYTHN NNIN TINDD MNIPDN NN 39 D>THNY N1
ININ DYDA 2.3 59 /N MV 1.5 %) STEM 9)50n2 7025 »12%00 IR AT PTIindN
DYOUNNN AN M2 HINKX YW YTINN TN TOYTN NHDINI YINIY DN PN ,IMIDI (PNURA
9907 XN HINK 90NN TN DX PHON 2IP2 IWNRND NMN NYIVNL OITIDOHD
YN0 DN M) ,DOYTHN MYINPNI MY NYID DIWIND TUN 129¥->N0DN0n Mol
-3 NMYY 129y MPr9A 74.0%- ,71PND122 : PNT-INI90NI YI12Y->NODNN) 312Y NP9 19D
972y MPY9 60.5%-2 NMYY 117y MPraa 70.0%-d NP1 ;>ay MpPr9a 70.0%
NNHDI (2013 39 )POX-1) 972y NMIPAA 33.5%-D NMIYY 27y MPr9a 71.5%-2 ,110351)
Y29Y1 AN DIXTIMD DY AN M) NIV NNN NN NYYITH INNNHD NN P2A0NY DI1D> MY
NMN NYIVN DNY TONNN AR ITINN INDNNN OXTMOY DN NPYTH MNIND DMNON

NRSPY NN MIYON DT PR NNV o2 Paony 1 ,STEM »m5ond ol

N7°N2N NIYIRNN N2 — NMAN NYIWNY DXIN DNWI 12 9, STEM-n mxpn mvamn
DMNNYN DDTIND NN ONMD N ,40N2 .NPNI TPIMIYHYA DT NI DNPNIN
DY ARYNA DIYIN TWYNRD .OMYN DINDNI NDVLIY NDOVNN NNT ,DMHI55-01IMNNT
,092) %7210 TIPNIW IONN D910 PITY TN ,DNIWN DY DIIXNVINA Y29YN TIPNA DNYIN)
(2017

3 132N TINHD INNN DI, MNP NI MINNT NIINNI 17 ¥ 191 Y29YN TN
PO-YN HOIPINNY YYN DMP 2D 191 PYINPN PN DY NTIAY NINAD 1DIP ION MNINPNI
172NN — YR JTIN) NPHINVI NPYYN : D D79 DIND P INNN DD 0NN
(2013 5N 2N
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NN OMPN ANND NNYTA ,NPYTNRN NIINN OND NN I DTV NN L,H0N DIWN NN
IUN NN OTINT ATHIND DN 19391 1PND12 NN TN DI TN 229N 1IN, NITIN
MMM NNV 295 ,NMAN NYOWNa STEM »115 Twnnd quna 71 N2 D o
GUN) PO NMININA Y2IYN NN 2P DXTDN NYY ,NNT NMIYY DY AT POININ
YTV TUNNY  NVPYTNN NININD INY PN NPT NN NAND WD NDYID NINNN)
.(2017 ,©52) TN NN TMIOD N2 T, avnnn Y1 (STEM

NION A NNYT NNID NININI ,ONT-INI90N NIV YNIYNN) Y999 N2 MPIAY DN1NN
NYOWNA ,NNT NNWY NPYTN JPRYI NPYTH MNINA NN 1PNV NN X NN v
STEM »m50n% n739 n»naa .Non-STEM 5150n2 0>ma 5y1n 2190 0 XD NN
NMYY dNIONN MPraa DXTIY NAIVD YNNI 6.4%-D DY Y9 OMP ,NMAN NYOvNI
TIDINN NIYON N DY TR MIPA DY YR DIRNNDN INT->NIDNN MPra1 YT
DYIMIN MOININ ONNNN ;) 1D .(2016/17) YWD NMAY NIIVN N1T 290 NPPLDMVLLDY
STEM 91501m2 791n29 M12°00 NX NOYN dNOYNN 190 N¥AY MO1NYNY Td ,I1ON DINRNNDNI
2190102 ININ DMDY MNDDN NNXIY AN 1.4 59 NOONI) SNT-INIDNH 190 N2 INAY DN
(M 1.1>9STEM

NIND YD DINY PP2) YIND ITID P2 OOYMYNWN DY TAN PN NN, NS YIND DNONNa %
, NN NYOWNA NN YIND OXDTIN DY MININNA,NNT DY .MNWYN NININD MDY 292
2992 MY M MYwa oorsN) STEM ann ovoy '8 mwa STEM 5)50na nnan
OYTTNN NPVLOMON MO IRNNND (AN YNNI 9.3%-2) NIND YD NPIYY DN
3 512 STEM 515012 71025 1Dy HY M201 710510 MMNPN DI THIND TURD 1T N¥ON
DAPNN NN DX TMDY DNMNND NNV R¥ND) N R¥NDND XIND IPDY Onda ysinna 1.4
DN 2.2 59 TINI) 12PN NPYTN JPIRY NININD DN NPYTI NININD NN DNN JOP NINNY
5555 DN GWND ,NNYT DI DNNNI NN NDOWNA ANNN NN (NMDIVIIND INYD
STEM 515015 niNg 259 09 MAPIIN IRKY D) DOVITIVD ,NDIVIIND
DYNYN 72NN DY 2D ININ IUR ,DINTIP DINSNN DY NDODN2 DINSND) DN DINSNN
DIYOIND OYTHY TON DM DN MWD NYowNa STEM »mbona yadnwn

1 NoN2 )0 STEM yxpn 0y 1mY mMarnX XYY 1992 7292 DT DDINK ,DNMIYY
(2013, 1Y I)9) NN NYOVNA

7122U77 230729 SY O221INN7T DX NV QWA 777PN37 21w nvpa - . 5.1.3
17,700 MPN 5 9 DN MNYD NPYTHN MININD DN TIND ,)NIOND 3 KY¥NY 4
-9) I ,(21.9%-2) NPPVA 19N INND 7PNV NHHINA DM (38.8%-3) DITNIINN
DNNN2 92019 NPNY D1 NY R8NN .(5.7%-2) NPPNIVPONI (15.0%-2) D¥avnn ,(19.3%
D721 N2VNA MNP OTIIOD NP M MYV NNPN ORIV TIONN NIV 1A NNID
N2XUNN N NI (2013 1117 JPIR-2I) (D1YTHN YTIIOD MNPIND MYWn 5551 53.0%)
70.5%-2) MPNY122 MY NWID JN 0N 1901 N2 HINK,2012 MV TUNRD ,)NDPNA D)
68.0%-2) NPXVA NIINY DN’ MY ONT->NI0NN NMPaa 70.0%-2) PNIONHD NIPaa
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-2) PNOYNN NP9 51.0%-2) 1°9°D) ,0NT->N2901 MP92 53.5%-21 ,>N39N10 MP9a
NYVOMNION NPDNIN INNNN ,NNT DY (2013 3117 JPIN-2I0) (ONT->NO90N0 MP9a 15.5%
ININ DD N MY DXTID 27P2 YXINNI AN 2.8 ) NPT NNID RPNT 2D DIXIN
O IWRD .NMN NoowNa STEM »11md qunn 9n1»a N210N N7I82 NN (PYRA

MNN IRY Pan STEM 5015 79 MIN2IY MIND DN INNNDY DYDY 7PNIOMIA
ININ DY) /N MY OXTMY 2992 ,(NHNRNND) YN 1.5 99 1.4 19 Tivd) NPYTHN
219012 NS NN YT NN THY TUN TR DY MNDN 05 191N ,1D 19D .(NYKR)
DY NYDND .)OONA MHYTH NNPIN THY XOV TMYY ©Nda 1.6 9 Dy nmaxn nbowna STEM
(2013 9109 919) DMNTIP DXIPNN INSNND NNOYDNT N8ND)

DINNA AN MYY DY INSPI DYPYN D NINY 1N ,10W N2 MDYN DN DIRNNDNY
oY TTNY NN DTMYN DX NYDON ,0M»IAN NVNA T (MNDPA PPND) ONDN
990N NN DTHNDY TTIYY YT ,PDIN ONSNND DY NDOWA IUNRD 2NN OYTH NSPN
DNNNIN MYV 299 IR WpwnD ORTY ,STEM-n mnspna nmaxn nbovna oyvImvon
2Y NDOIANM N NNIN .OMPAN NIYONA T2 ,0OYTHN MMNN DD TINY DXAVYNN NPV
NNPNA MY DXTMYN DOV IR 1PN v (Lent et al., 1994) yrrnyy VY Y NHYLN
NIMIPI NT DINNA NN DY YIAWND MNVY ,INYID DINNI D M90 G, 12PN D TINON
JPNY

X/
L X4

IUND .MINYN MYDINN 29 HY MNXVIDIDIIND TINDD DN DMNAN DOVITIVDN I
P2 /N MY DVITIVON 1901 P2 O HINKA NHYaNNN ,NoN-STEM-m STEM-n»mbona
Y1502 DN DITMDN 21T .PONY 1Y IRV , 0NV NMITOMN MNDA DXIN2N 190N
INY 2.5 NPNTPNRN MS5I10 DN Y8INHNI INY 1.359, MRVIDIDNNINTINS STEM-N
SN NPHRTPRND MDD DN Y$INNI
S5Y DN DTMY VNN Y DNV DIPINA XM 99N JNN DY NNanna ¢
9¥91 ,Non-STEM 55012 19n2aw oKD onda ANy 0012 0018 wwin STEM-n mbon
,2131 DINSNNIN PONA D¥ININ NPV MPDININ INNNN .YXINNI MTIPI 71.6-5 DY
DD 2NN TMONY NPDN T2 ,INN M) MVNMIDDIN DY MDIN YINNY DI ¥ NI
INND) XD MVMDDHN NN DY DMYN DOPONN [, NNT DY .INY M2y STEM 9oona

.NMaN NYowna STEM 990103 ny)na ooxINd

NOONN ADYAY MY D NN DIIMNTN DINTNN Y9-9Y NPNAN NV NPNIAT 1IWN KYNIN
(CAPNN RN XY ONIONN MPI; DTN ; ©I12)) "NPININ NMDIDIIND P2 DOD TN INNNDI ND
NIND 1792 ,9NPNN KX ; XNT-INI0NND MPI9 ; 01TV ; D)) "NYONNY NDIIIIND P
L(DXTINPD DN NPYTH NN INY DM GR DMIIYN DXTMON ,ITHIND NN NPYTN
1 .STEM 515012 17Pn22 »MpIn’n NPDIZOIND NIV TONNN NT PN NN NYOWNA
MO ,MYININ NPDIVIINY DIV 1 ININ TWYN DINTIP DINSNND DNNNA N R¥NND PI0NY
912 NINXNY PV DN DN, NNT DY 11PN THPYTH NN NNIAD TN DIV DINN ,D¥2Y
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MINMN R¥DIV 9D NN NPOWN2 STEM »1imdH qunnd 9uNa won 125 91D \nD 100D
.Y PPN POMIN

STEM »>mnna nuxy N0 0105 0N»073 TN 17273 .5.1.4

99 N8I )UK ININ 0D /N NIV 11200 — MMV 09N MAPN TINY 199N20 MM NN
99903 YN NP NN 1P NN NYIvNa STEM »inna n9'na 2 mvn nn»p
TOYTN NNIN N NIVY 3.3295977)'K MW STEM 515010 0Y9'nnnn DIXVITIVON INK TWUND

10 STEM »mInna R ININ DPDY NP0, 112702 IYTH NORY 1NN MINIY DN )ND'NA
40.09%) 19°N2 OYTN NPRY NNIN MINAD DN NN TPYTN DNID MIN2 1792 4 59 DY)
AUN 199902 NPT MNXN 29N NN, DINTPNND DXINNY DNMNNA .(NHNNNA 11.0% NmvD
oN% 629 1 1990 ,STEM-n mmspna (Cwrsw) Y ININ) 0MTPNN 01 NN5Y 19°UnNn
V> )12°N2 1NN NOY 00D (NNPNNNA 1.3% NNV 7.9%) NP1 13ORY MNIND 90aY
9901 TITYA NYPYN ;)2 DY . TNYA OTPNN M TPR ININ DD DY 1IN VIRND NNV NYIVN
.N72NY 1Y VAT YN VP NN PN DIYTIN YTIDD GUNINDY TINIYD DYTION DY 9N M)
DY NYYTH NN MIN ,09Y ,0MTIP DXIPNN INNNND NDIDNA DINNNDI YN DINNNDN
9 ;Wang, 2013) nvy1n 11X M 2% onda nimaxn nvowna STEM »»bond any

(2013 )P0

a0 ,NNAN asnD NN DX NNdyn ,STEM-n »inna PYNI NN 9190na MTPHNNN
IHNNN 025 ©ON»NN STEM »minna axIn 0»0Y P50V NN HY DX9INNT DIMINRND
NNDI, 077D DNYIN NININ SAPNN RXINND DINR) DMWY ,07NI901 190 N YN PN
5551 2N YT NNIN PTINDA NPAVPN MON YY1 1N STEM »inna axIn o»ob »oon

20NN IN2NN DY DD 11PN, NPV NNINA VI

oy NYYNA DR, STEM »1113°91 17°N22 DMITHN DTN DY DIWIANN IUN ,NON DINNIN
WY, NPT 2015 98D HNIYW NDIDA NYIRD THYN DYTPD NTYND WNNY NIYTN OINRNNDN
MTNON NNIAN NYYWY DN 51T 1N AVWNNN OYTH NPIPAN MWINPN IR OXTNDN DNIAN
oY1) NN NYowNa STEM »1195 qunnd Dnbw M0 W10 IUR MIINPN ION MNNPN
,(2013) NPPLOXVLVLOY NIIINN NIYIN NN Y3-5Y 1D 1D . NPYTHN MNINN INYD DN INY
NN DY DXNINN NIMIP2 MIN NN IDINI NOTIN MINNA NP INY OMMIYNN DN

NN

DONNMD) SNONN NPT ORNNND XIND ITOD DN (MOPNIN IRNY NIXIND) DINYN NIPNIAN
STEM 550102 1n5nwn 0Mmyn 9ann 091y 9 INID UK ,DMNTIP DIRYNDN Oy NNoNa

32 190 .(2013 , 15009 I0I9) MDIVIINI DI TN MON DY) OINYVA NN NYOWNA
DININ YN ,DMNTIP DINSNNY 1D DI NNDIDND NN PIPNN INRNY Y2)0 YNONN NYYTN INNIN

N95wN2 17 P2°N2 0 STEM Mspn 031m9Y marnN NN 219P2 72921 ©XT12 DDNNX 2D
(2013 ) »1yY) ”9) NTMN
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11 STEM 59901 a2 wonT ,STEM-=-n mmspna 79nnnn 92990” mnT NN ,Junna
DYONMNNI DOIINNITN PININI .NN2IN NYIWNA PYNI ININ DPDA 1N /N MV N ,)NDONA
JOPNN NXMIN OPNY NIND YD PN ANDNNN OMONIONN 990 SN2 M ,0%M2 YW Y
WVHYN NN , NPV NHXNA YVTID DX THRNNN OXTMIDIN NISNNI 007N DHYIND ON»NNI
-5) D2 .TIYD MM 5 5Y NN TNDPA NNINA ITND YIAIIY,003WNNI 717050 NININL Y THD
WYON PN DN MNINT OIIYIN NPNAN DPIN-TEINPA NI PR (YNNI 93.2%
PINKRD NYY ININD DIPSN YSINND DN 1.2 99 DITY ,MTIP) 642.5 DY T VNI
; MINVIDIMIN MM DIN DAY NVITYI ,TINTPN NN NNIN .TA51 MTIPI 536 Yy TN
2015 Mva DOPOYIN 55.8% ,X9950 Qayd ONMNNA .OWIOYW IN MY) DTPNN ININ YA ¥WIOWI)

STEM-n nnn 1NN Y5550 qya
STEM-77 20013 25552 Qava 7109y 77°025 TN 17272 .5.1.5

STEM 5555 gy ©powvn 595 Tinn 20 X1y STEM-n »minna 9555 qiva n9nad on»nna
ININ INMD YN NN HOYTH NI N2 HINK ,STEM »inna pwxy ININ 1m»0 D) IWUN
Y2 OXT2YY O 5.1%-2 T ,STEM »minna »5o55 giya 2015 mvwa ypoy STEM ypwury

STEM ynwng aXIN 190 QUR NPYTN 1PRY MO

PIDYD DY) PNDOY IMAN MANNA STEM-n »minna PN NN 9190n1 MTPNNN
DTININ ANDNNN L0221 DY 271D NXIN NN ND0N NPT NN D Nndyn ,STEM »minna
NPNTPR MOHIN 2 DN DI 2D R¥N) ,DMTIND DNYN NPNLN .DMNITNN 19D YN >INI

NN PN OYY ornNa NPy STEM 15355 qaya pioyd »12°0n 901, MIXVIDIDININY
T99)2 5790912097 YPONN TNN DI DY 11N 1Y, 112°N2 NPV NPINIVPIN D2 IUWNND

TINI PL-NA MPOYIIN DOWIN HINK 1A ,2015 MWD DNDN 1IN DY NN NI NT NN
DN — MHRTPNI DOWY DY TNPN N71T Y )9 19 .PYL-NA DXPONNN DN HINKD DN
MINNPN MTNIDN DXVIY NDIDN,2013 NIVN MITPNRN YIDA DIV DV NPHNTPRI DIV P TIND DY

DOVIN MY 2014 MVA ;)0 11D .0 YW M R ,STEM »mnna ny»ph voown STEM
T2 46.0% TV PYNIN ININA 32.0%) 1YW TN NMN NYowna STEM-n mwispna
MTPNRN 230NN 13.0% P INNN DOWIN ,NMIAXN NDOUNA NPIDYNI NNT DY ,(ONVPYTN
DOV D12 DY NPIDYNY YN TOIMOY-RY INNN N8N N N .STEM-n mwspna

DINNY MTMY TN DOWI DY N M) HNK MINY 1P¥ .STEM »minna o»nTprn mTomna
PNTPRI NNNN MTHY DN N D PR PYTY ION DDINNI ONDTPNN

N2, )NOONA YT 90N M2 1NT,STEM-n mmspna 74snnnn pown” mnd on»nna

D2Y7 5 XM ,STEM-n ©Inn1 9555 qaya powy nima Nvovwna STEM »minna pwry N
-3 DAPNN R¥INND DN XIND MPD HPNOYNN MPINA 19D YN MINA POTINN INDNNN D03
SY NN 1790 YTHY Y290 MINDY ,1PNDVAY DXAYNNI NNHNA YIID,NPOVO NP YTID 39.5%
AON 7NN DIYIN NININ NPIN-TPNN NN PN (YNNI 82.0%-D) D . TIDOY MM 5
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ININT DNIPNN YNINND DN 1.2 59 VYN DVTY,MTIPI 624.9 DY TRV VMDD Y5IN JPNN
N2 DIN DWAT NIV, TINTPR DN NPNIAND T2 MTIPY 536 DY TN NINKD NWya
LOWOVINMIVY) DTPNN ININ MY YWHYI) ; MIXVIDIDIIN

ININ DNMONY TNTPNRI TINDD D¥VUNNN DITMDN 99DHY DOYNI DD DXAIVN DINSNND
,N2 AN 1.2 955 XN, 020 DN, 77207 NPNAN INN 2D0NN NOI MON XOY )UK
ININ MHMDN NN INY 1.159),NMAN NYIYN N NIV NDNNN D12 DI TINDD MDWNN
,NTPRA DYDY DYWUNN DITINPN DX TMDNN NINNNI |, 7107 N1NIN .05 DN’ NYNKI
NN OXTMD INY 1.3 ¥TID D¥NLNN NT W AYN IDNNN OXTMOY DN NP 1.7 19
, 2790 172 /12729 NN YN IIINN DXTMTY DN, )IURD ININ DINMON D) TWUN TN
NN OXTMYD DN PHRTPNI TINDD DYDPWNN DMNT-D1NITNNM 99D NN D1 9N 1.1°9
DYTOY ,NNT DY ONOWNN NPT DPNY 9D NN DT DN INY 2.2 591 ,0N590N 19D
-D»NOYNN 9D NN DITIYY DN AN 1.1 59 PNYRI ININ DIIMDN D) D1NIVNN 190 NN
SNSID NIN NPNIND ONYYNN MIPXA2 DYNRY I9D NN DXTMYY ON*a ANy 1.5 %9 ,0»NT
DD NN .XINDITD OXTMOS DN INY 1.19 NN NYIVNL OITINDD DDOWNN DINYN
NS DPNRY OXTMYD |, 29PAN XX NPNA .DMINNVNAD NI YIN 9-DY DYIWON ) TWRI ININ
1.4 591 POPNIN NN DXTMOY DN AN 2.4 59 NN NYIVNL DITIIDD DIIWNNI YOPNIN

DAPNN INNY OXTNIDD DN PYRD ININ DIDMDN D) YIPNN X¥INN DPRY DXTNY AN

DOWI AN .ODVIIN-I9 DY DXTTH 9N MYONID NPDIVIINY ITHN YW VN DD
N 0112 DIDHNN PYNI ININ MNM»ON G NM2XN NYIVN DITINDD MDWNN DN
NY5YNA DYT1OHD MNG DXOWNN MAPIIN INNY DI TMDI Y291 NN DX TMY ,NNT NOYY
NN22,)0 10 . NRNNA, PPN INYY DINY DY TMDY YT ITHINNN DX TNIYY DN NMAN
DYDY /N MIYN 12YN0N NN DN TWNRDI DMINNVNND DXIYIN ¥ 939,090 TN DINWHN YD

VN NN

9PNNRN NN 5.2
TIN,7PNINOVI YT IINNA PIDIY NYIVYN, TN NN JN XNINN NITAIXININ IPNNN
,)12°N2 2NN WNIXPNA NN — NP OXTIVD HY NN NPMIVHYN OMON MNPNL PINI
L(OTRNN )M NYRI ININ YD) DM NYIVN ININ OPD ,NMIA NYIYNL 'R MV OXTIDD
N25WUN1A DXV DMPN ANNN DV NPYHYN MIAND IMYNRYND N IPNND .NIMIP NN

.0Mvn STEM-n »minna pyooyn

TN NPYN NN OV MINT NPITIAL 1N IPNNN NN N1NIAD THXIID IPNNRD TONNTINND
TV NN ADWN NPNIN NN DY TR NPYTIAA 1), TI9 DN NAPN U N2V DI NVY NIV
DIVY PPN JPIND NNAN 2IPONN DY VIN NTIPI NIYIR DDA NPIOYM NMAN NYIVND
TIPND DI, DX MINT OIMAN 29 HY 1IN NN NN 1NN IPNNN T DY GO .12 TV I1PN)
1NN MONN NMANY DNN TI),VITIVON N TNIONN DY NIV MINN ,D>TIION TOM DV

MNN MORIVIN 172N

1PN YNNI POWY MIODN GNY DNN IPNNNY T MOVNNN N SNONN IPNHNIY
DYIMPN NPIPN TPNNON NODIAN 7PYY NNIND DY NNYONI DINN) IPNNN INNHN
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PN NP MNNONNY D¥2APNI NYNINND PRTPR MNNONN » (Lent et al., 1994) nonyann
ININ DYDY DI NNV NN NYOVN MY ,1NDPNN 25V 12D, NPHTPNR NIPNIAD YD MINIY JN)
MNTPI MIPNL I, OTIP PO GONL I NN ,NNT DY TNV PIDWN DINN DY DN NUNA
,IPIOYM OXTINODA NPTNY MIPNA DY NYAVN ¥ DM9MINT DD TIND DI ,)12>NN 2DWA 12D
DYOTAN (NS XINY ITHD,VI92) DIDNDH DPINNIT DINWN NIY .Y NITININ NOWY 295
IUNRI ,)NDMNN 2DWA 9N KD NN NYOWN 198 9w STEM-n mwnspna nynan »mywa
YMIWYI MDD NN 19X ,(079D NP2 MPIDY 11D ,10192) DINK DMHIMNT ONINWN NIY
NN PNIAD NN )0 DY AN Noovnn Yo Noona STEM-n mwnispna nynan
NN 92Y10 ,NPN2 MNXIIND DY OMHINNT YR DNWN NAVYNI NNPD DY N PRY NP

PNTPRIY PNIXN2 NYIVN NN D ,NMIP NIPNIY MY DMNIVPN DNV

NPT OYDIP NAY MPOY MIDVN DY DN IPNNN IRNNN — TINN NTYD POPIN VI
NOYN DINNNNM DY TNX NN .ININIVI VTN MYINPNI PIDNWA NN DY WIUND DNV

n9o5vwna STEM »inna nPNa Yy NN OYTH 1NN NN DY NdPIAYNN NYIYNN NN

NN DOWHTN PN DINNDND .ODNY NIIPd STEM mynspna piodya nmmnnay ,nimaxan
IPIAN DY VDN DINRNNNN NN .NPYTH NMNINA ADNYND NN STNION TITY DY MDYNN
,TPONIYIN NN OMIMPN DXIYON NN MNN ,PHRNNN POIWD MNTY TR TN MNT
DV DYTP Y ¥ITL VI PYNIND NNN NN DXIAXNWYN NYPYND NPDIDD NPTNN PADN)
MNXTIN-ON DN POPND 05991 NN NN NINNY NDID N NYPYN .NMIYINN NPDIZOIN)
MOIN DY PIVNM MNPON TYNHN NN NVIM DINVNTD P2 DXIWIN NNY NPNIAN-NPDION

IRAY TN DY NNV YOTIN OYTNN

21901 Y112 INNA PIDIW NHIWNA NINAN NI MY MY .5.3

X/

6 SV NN 1N ,)DONA DIOYTHN RN MYWYN NIRSPN MDY : NPYTH IW0I0I 7IYPY <
VAN [, NPIDI-TINDPI-TINDD MMNPHRNN TAX DI NPIY DONYYI NPV MY
NN 92PN NOPAN NINPNRY XN 2015 MV 289D DN YTH MINND AN N2 NOYN
NVNA OWTN OXTNRDNN DN AT ,TIN NINY .OOYTNY MNP IRNNN MYV 1IN
TROY NPYD9D) 11930 DYNN INY TTIYD ¥ 30 DY .INOMIY DXNN DN DD DMPIAN
AONR DIMINNY D) DX TNRYNN NN PIVND TI) D)IN NIVNI
NN DXND PYIND WO - DTN I9INNIT DIINIIN DPNNPH DI NI YPYiT
NNPIN 1122902 7050217 NN IXNN NTIVN OIRNN ONTPNR YPI MY NP D)
MIPN INNNA NPW HIIND NIVNA 11DV TPNTNOVI YTNRD TIPND NVIPH 2011 MVA

NIYAND 1T NMION TPINIWN TINN NIIYNI MPHYN NDVLNI O»»aN NvNa STEM

INNY NN TINDY ,NINRIIN NIV NP DIMINYNN—DIDTINDI DIYTH—INIDV INIY
YPIN DV ARDN NTIWN OTID DY TN (2 DO0IN) 7NV ININD X (1 DOVIN) NYNRT ININ
129 PXVINY PNTN DNMIND DN ,ION DXVITIVD DY NN PINN MNNPNM M TPRN
NOOT TNNND D027 NN .ADTIND DOYTNIN ,NPPONNNND MNINNA VIR ,NINRNIND
I MIADNAVND 5952 TPNONOVY YTNRD TIND JMIDLN DNMNY MDYNN NN NIPWNN

PO TNONOVN ,MDIDIN OMININ T, TIVNN NIIYN D) POV MIND)
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YYD TN NONPON : DWTOT I9INNT DPININ D10 5S¢ INNPH MINroa vpwi <
MWINPN MNP TNXY MOVNNNI 1N NNV NIXP 11 NMNONYN NNMPN 11DV PNDNOV)
NPNNIY DITP NN YN NMNONYN NIVN .DXPXN DNN) DXVTN NI ,DXNHNN DY
NNYY PN NTNRY DD DMITY DMIVTN NRIN MIMINT YIDY MYNNNL ,INIINI
MY NNNOMY NTMD 0N NP DMINN DY MYNNNI 19,0099 NODIAN
.DOVTN ONNTO

PNY OOV PA DOTINTN NNYPNN MDYN & 790 INI-7IUYN-TPPTIN 7I9WO QY <
NNIN TITY DITPY ONND N¥NI DYTHN DINNA ,TIVN SVINY TINTPN SUIN DNV
NN PTIOY AT NNV MDY 0P TyY .(Kohen & Dori, 2019) ooy yminna
MTIYNI DNPX) Y D> MINSIN ,OOTID DIV D MNTPRD NNONI N
Y1 OPN,MNY NPNTNOV MIINT OINPIA NI ,NMVYYNN NNDNI ) ; NVIDIDIINA
DTNY PIDY IR TINOD DINNI DOYTN NN DI TNRON TITYY DNIXIDIID

NN
7NN
NP
| e

7122792770 TN NIIWD-T2UYNA-TPP TN 12 TP T 17777 7727197777 DIN2T7 .1 PR
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MNN .6

DT P25 D23 P2 022953 0217730 027Y9 .(2013) SRIWIA 1PN NIINN — YT YN
.DMYAN P MM

NYAND NP TRN IPND 2INV ¥V . 0239 D> PIN 5S¢ O 709577 D227777.(2017) .3, 002
.1-44 oy ,04.2017 o1 nYTH M) DY ORI

MV NITO, OPPIPN-1XI0) D9 INDT D2P0N : 772V NPV THT )PHY.(2015) . 17207
.91/01 PYNRIN WTNN PR — NPPLDVVLOY NPIIIIN NIVYON DY NTIAY

LONN2N 29OW) N0 NONN LIND T : SNV POPAN INYY 1a50vi7 (2014) ) )T
POV N TPNRN 39N

DOV INII VTN 230 17T .(2013) DOYTND THIONRIWIT TININDT MINDTPND

2006~ ,71915Y77 132002 DYTHI) 77720002 7YY .(2018) NPPLDXVLLDY NPIIINN NIVIN
DNYPND NYTIN L2016

DOV, N 7702 7712577 .(2016/17) NipPOVDMVLLOY NPTOINN NIVYIN

,6 1900 NYT .2)ND) PP SN — SNV 7772077 229 .(2013) NPYODMOVLDD NPIIINN NIYON
419

2015 9RO YLDV NIV ,NPIVDIVVLDY NPT NIVIN

2013 IR HLDVLD NNV ,NPIVDILVLDY NITIIIN NIYHN

,LDINPNY IOND NTINN ONIWPT 77277 7799U7777 NP .(2016) NMAY NYIWND NSVIND
DOV

TIINXNT TPOINSTT 11292077 12977 .(2018) ,(1OKI) TN NIV DTTHY THIXIND MYIN
SONN TV L VYN DTS TV 77200093

D> PPIN 29P3 IPDN 2015 7129 .(2017) (MDRA) TIPNA NN NTTHY THIXIND MY
TIONN TN L AP0NINI) NP, 00 TN — 15 23

722090077 YT 23N N (2017) ,(N7NHRI) TN NIV DTTNRD TPNIRD MYIN
STONN TIVN LINTIEa

.NOION DY YR AIPNNN 1D : OO 2N T-211950077 TN 5Y 022157 .(2012) > N

,UNADM MAIMNN ,TIONN NTYND YNNI 7727992792 OVTH 2TIV5 5Y 0221772 .(2014) X, DM
.NDION DV YT IPNNN 1990 : DOV

: DOV, IVOIND TRV DYTPY NTIND UMD . JPIDTY IX0 1157 : Y703 0o¢2 .(2014) .3, NDWO
.NOION HY YR AIPNNN 1IN0
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39 7N — SN2 0251 W 22 .(2010) N, IPVIVONDY ,.T 0D ,.9 PPDIYSIIVD-1IND
DOV DM TP192 PON-V1Y) DIND ,NMHYN NOVOPY TIVNN . 112207V

NYIND THYHN OYDPI NTIND WD .10 IPN0 SN2 0w .(2015) W NP0 NN
.NDION DY YR IPNNN 190 : DWWV ,20-1 NDIIN NXIPY THDN I YPNYN

2003 D2 5Y) iPPTINI DIV STNS 5Y Do) — iPPTENI DK .(2013) LW )10 NN
MIINN,TINONN NIV DY) DYIRD TRYN DYTPY ITYNN DU GMIVN 1TD WD IODTONT
.NDION DY YN IPNND 390 : DDV 0N

DIV DOVY) DINAN I INIWD DV AN (2013) T NN LY PON-I0

JNNINNNOYTN AIPNND ININD NINN ,TIIO NVNIN NN : DOV

N20N5) PTIO?T 19077 11725 TITIWD DIXTIP5 112297 - iPNo0o0) Y79 (2017) TdNN TIWN
DOV DTN PN -TONNTON TYVININ .02 IIN77 523 0222377

TONINSN NSN30 T1P99599 1T1IDIVON 330 11597 (2015) NHWNNN WNI TIvn
.34-n NOVNND NN ,NYIYID

YTV NN IR . D27 TN, A0 I : IT1T-2N290077 TI0N77.(2012) 1N 10U
ONNI P

721929070 DPPYN 3P AN ATIWAS ey (2013) Y pOYTPM .0 YON LD 09
ST IPND NT LINIWD T95179307

NPNNRN I . NITY TOOP — TN NIWDI POVIN INY? M25nwi7.(2011) .9 N DIAT PP
.DOVYY , MXANM NOVWPN,NMOYN NTYN ,NDID DY YHM
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Abstract

Despite rising market demand for university graduates in the fields of science,
technology, engineering and math (STEM - Science, Technology, Engineering, and
Mathematics) in the world in general and in Israel in particular, interest in science and
engineering studies amongst future professionals has been on the decline. This crisis is
reflected in the decrease of high level high school students’ (5 study units) selection of
these subject areas and in the relatively low amount of students choosing to pursue
higher education and professional occupation in the science-engineering realms. Such
choices are even more infrequent amongst women and disadvantaged sectors of Israeli
society such as Arabs, new immigrants, Ethiopian émigrés and low-income earners. The
purpose of the study presented in this report is to examine selection trends in STEM
education and occuptaion within the general population in Israel, and especially
amongst disadvantaged sectors of society over the past two decades, focusing on
significant periods in life for career trajectories, from high school STEM studies to

pursuit of STEM-related careers.

The study sample consisted of approximately 415,000 graduates eligible for high school
diplomas from 1992 to 2015 (not sequentially, but in segments of about five years). Of
these, about 185,000 began their undergraduate studies in STEM fields. About 120,000 of
these also completed their bachelor’s degrees,and approximately 33,500 STEM bachelor
degree recipients are currently employed in the Israeli STEM market. The data
employed in this study was obtained from the Israeli Central Bureau of Statistics and
was analyzed using quantitative statistical analyses which included a frequencies
distributions and analysis of variance by various demographic variables, as well as
educational and income levels. In addition, logistic regressions were conducted to
examine the effect of different demographic, educational, and income levels upon
students’ selection of STEM studies and career development in STEM fields.

The main findings indicate that there has been a decline in the selection of STEM tracks
amongst high school students over the past two decades, while within higher education
circles, the proportion of STEM applicants has remained relatively stable. In examining
selection trends over different periods of the schooling trajectory, a correlation was
identified between students’ selecting a high school science track and majoring in STEM
subjects in their higher education studies, be it undergraduate or graduate degrees, and
even pursuing a career path within the STEM arena down the line.

This trend is reinforced by regression analysis that indicates that picking a STEM track
in high school increases the likelihood of students selecting and completing STEM
subjects in the higher education realm. In particular, selecting the physics track as a
major in high school, was determined to be the best predictor compared to the other high

school STEM tracks. Regression analysis also indicated that a higher proportion of men



than women choose STEM subjects throughout the span of their schooling, and that
students from the Arab sector are more likely to select STEM majors in high school than
their Jewish counterparts. This trend is reversed when it comes to higher education,
where students from the Jewish sector have a greater chance of starting and graduating
from the STEM track.

This study contributes significantly to a deep understanding of the current situation in
Israel within the educational and employment arenas in the various STEM fields, and is
of vital importance for policy makers seeking to make their influence felt in these arenas.

Longitudinal analysis of the findings in this study demonstrates the positive effect of
students’ selecting STEM tracks in high school on their continuing STEM studies on the
higher education level, as well as their pursuit of STEM-related professions. These
findings also highlight the importance of encouraging high school students to pick
STEM-related tracks. In addition, analysis of research regarding women and
underprivileged population groups deepens the understanding of gaps in Israeli society
and provides economic justification for the investment of resources in human capital
development, with an emphasis on promoting the above mentioned groups. This
investment can serve as a social and economic leverage, reducing socio-economic
uncertainty and gaps between sectors, and ensuring the continued development and

reinforcement of Israel’s scientific, engineering, and technological prowess.



Executive Summary

The report presents selection trends in science and technology (STEM - Science,
Technology, Engineering, and Mathematics) at significant periods in life for career
trajectories: From choosing a study track in high school to selecting a study track for the
first year of higher education to completing a bachelor’s degree and finally to choosing
a career path. STEM fields for each of the different life periods were defined as follows:
In high school, the STEM variable included only the following science-engineering
subjects: Physics, Chemistry, Biology, Computer Science and Electronics22. Within the
scope of higher education, it encompassed: Mathematics, Statistics, Computer Science,
Physical Sciences, Biological Sciences, Management Sciences, Medicine, and
Agriculture (Veterinary Medicine), Engineering and Architecture, as well as STEM
education. Within the occupation arena, the STEM variable was defined as having
completed a bachelor’s degree in STEM and having working in one of the following
areas: Industry, Construction, Information and Communications, Professional-

Scientific and Technical Services, Education, Health Services, Welfare, and Caretaking.

Examination of these significant periods allowed for cross-sectional and longitudinal
analyses (as detailed below) based on data collected from two main baseline
populations??: the first referenced study periods from high school to the completion of
students’ bachelor degree and included all high school graduates in the years: 1992, 1996,
2001, 2006, 2011, 2015. Two additional sub-samples were derived from this study group:
subjects who began their first year of undergraduate studies in STEM subjects and those
who completed a bachelor’s degree. The second group examined individuals who
pursued STEM professional fields for occupation and included all STEM bachelor
degree graduates in: 1992, 1996, 2001, 2006, 2011, 2015 who were employed in STEM-
related fields in 2015.

The various analyses performed within this research report included a wide range of
background variables that consisted of demographic-economic variables and subjects’
education data within different sample groups. The following demographic-economic-
educational variables were taken into account: gender (men vs. women), sector (Jewish,
Arab, and others), school government oversight (state, state-religious, and other),
country of origin (indigenous vs. immigrant), Ethiopian origin (Ethiopian versus non-
Ethiopian), parental income level (lower decile, below average, above average, and
upper decile); type of high school track (STEM versus non-STEM); and matriculation
exam scores in the various STEM study track. For first year undergraduate STEM
students, educational data was supplemented with the following: General scores and

22 The math profession was not included as one of the STEM high school subjects since it is a compulsory
subject for all students according to the Israeli Ministry of Education.
23 Base population = a main study sample from which sub-samples were derived.



grade in each of the psychometric test parts (quantitative, literal, and English); type of
higher education institution (university, academic college, or education college); and the
highest degree (bachelor’'s, master’s, or doctoral). Finally, when conducting an
assessment of the population of STEM professionals in 2015, the following
employment-education data was added to the variables list: highest educational level
(bachelor’s, master’s, or doctoral), and type of profession (STEM vs. non-STEM).

In the cross-sectional analysis, STEM selection trends over the past two decades (as
described above) for each of the three study periods (except employment) were examined
separately. The cross-examination demonstrates that the choice of STEM fields of study
in high school has mostly declined over the last two decades as compared to higher
education which has maintained a relatively stable percentage of applicants for STEM
tracks. These findings were determined to be statistically significant. In addition, when
examining differences in background variables compared to different study periods, it
was found that according to a gender comparison, the percentage of high school males
committed to a STEM track is equal to that of their female peers. However, when it
comes to higher education, an average gap of 25.0% exists in favor of males within the
STEM track. In the second part of the examination, it was determined that the percentage
of students applying to STEM tracks in high school in the Arab sector is 1.4% higher
than their Jewish counterparts. However, when it comes to higher education, the trend
is reversed, with the percentage of Jewish first-year students as well as graduates who
completed their STEM studies 1.2 and 1.4 times higher, respectively, than Arab ones.
When examining the type of school system (state, religious or state-religious), the
percentage of students applying for STEM tracks among students in state-supervised
schools is 1.1 times higher than that of state-supervised students. Within the framework
of higher education, the trend is reversed and the percentage of first-year undergraduate
students and graduates who attended state schools and graduated the STEM track are 1.3
times and 1.2 times higher respectively than students from state-religious. With regards
to country of origin, no significant differences were noted between native Israelis and
immigrants with regards to applications to STEM tracks in high-school. In higher
education, however, it was determined that on average there are 1.4 times more
immigrants who select the STEM track in their first year of higher education studies and
complete a bachelor’s degree in STEM relative to native-born Israelis. For Ethiopian
immigrants, consistency with regards to selection of STEM courses is evident
throughout different school phases. An average of just 16.5% choose this course
throughout their school lifetimes. In contrast, amongst other population groups, about
45.4% of all high schoolers select this track, with an approximate 29.0% of higher
education students choosing STEM majors. In terms of income level, among STEM
students in different periods (high school, undergraduate, and graduate studies), there

are, on average, 1.4 times more students whose parents’ income level is below average
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(lower decile + below average) than those with parents earning above average (upper
decile + above average). In examining the type of academic institution, universities
held a significant edge in the percentage of first-year undergraduate students and
graduates enrolled in STEM courses (2.1 and 2.4 times more, respectively) as compared
to colleges. As far as psychometric scores, STEM undergraduate and graduate students
achieved higher scores (8.9% higher on average) than their non-STEM counterparts.

The longitudinal test enabled us to track students’ selection of STEM subject areas
throughout different periods of their career trajectories and was conducted separately for
the two central baseline populations, so that for high school graduates, STEM selection
was followed from the high school period to bachelor degree completion. It also allowed
for the characterization of the ”constant learner” according to various background data
(as detailed below), and examination of the prospects of individuals selecting STEM
subjects in each of their schooling stages. For a baseline population of STEM
undergraduates, retroactive observation of the high school trend type was conducted, up
to engagement in STEM fields. We also characterized the ”constant worker” according
to different background data (as will be explained below), and evaluated the probability
of students choosing STEM subjects as their professional field for occupation. The
longitudinal test revealed a connection between students’ choosing STEM majors in
higher education and high school. It indicated that the percentage of students starting a
STEM track in their first year of undergraduate studies and the percentage of students
graduating the STEM track is 3.3 and 4 times higher (respectively) for students who
selected a STEM track during their high-school studies than those who chose non-STEM
track. With regard to advanced degrees, the percentage of high schoolers with a STEM
track who went on to advanced studies (master’s and doctoral degrees) in STEM subjects
was six times greater than non-STEM-tracked ones (8% versus 1.3%, respectively) .As
far as STEM career choices, it was found that out of all employees, the percentage of
high school STEM graduates who completed STEM degrees and held STEM-related
jobs in 2015 was 5% higher than non-STEM high-school graduates who graduated a
STEM bachelor degree. These findings were found to be statistically significant based
on the results of logistic regression analyses, which allow the examination of nominal

predictive variables such as career choices in STEM or non-STEM fields.

The longitudinal examination of students prior to their bachelor’s degree graduation
allowed us to define the character of the ”constant learner” in STEM subjects, namely
a graduate of the high school STEM track who also studied STEM the first year of their
undergraduate studies and also graduated a bachelor’s degree in a STEM subject.
According to our study, demographic characteristics are relevant to a majority of boys,
graduates of Jewish-state state schools, natives and not of Ethiopian origin. With regard
to education data, about half of the students studied physics, about a third studied



chemistry and computer science, and about a quarter studied biology at the 5-unit level
in high-school. Most of them (on average 93.2%) were medium-strong?* in terms of their
achievement in these tracks. Their scores in the psychometric exam were in the 80th
percentile, while in the quantitative part they placed in the 86th percentile.
Academically, about three-quarters are university graduates. About one-third also hold
advanced degrees (masters or doctorate). In terms of parental income level, these
graduates are characterized by an average annual income of parents who are either at an
average earning level (with about 50% below average, about one third above average, or

one tenth of the top decile).

A longitudinal examination carried out up to STEM occupation, enabled us to
characterize the character of the ”constant practitioner” in the STEM subjects, namely
a graduate of STEM track in high school, holds a bachelor’s degree in STEM in higher
education and works in the STEM industry. It was determined that most of them are
males from the Jewish sector, graduates of state-controlled schools, native to the
country and not of Ethiopian origin. About 40% studied physics at the 5 units level in
high school, about a quarter computer and biology, and less than a quarter studied
chemistry. Most of them (82.0% on average) were medium-strong in terms of their
achievement in these areas. Their scores on the psychometric test are close to the 80th
percentile, while in the quantitative part, the average score was approximately at the
84th percentile. Academically, about three-quarters are university graduates. About
one-third hold advanced degrees (masters or doctorate). In terms of parental income
level, these graduates are characterized by an average annual income of parents who
are at an average earning level (with about 50% below average, about one third above
average, or one tenth of the top decile). With regard to occupation, more than 50% were
engaged in the STEM industry in 2015.

A longitudinal study of the high school base population that was used to predict STEM
career trajectories during the different study periods according to demographic and
economic data revealed that, at the high school level there were no differences between
the population that represents the majority of Israeli students (Jews; state-run; not
Ethiopian) and the relative minority students (Arabs; state-religious-supervised schools;
Ethiopian origin). Additionally, no gender differences were found, in relation to
choosing the STEM track in high school. Regarding to sector — the Arab students are
even more likely to choose STEM-related studies than their Jews counterparts. In
contrast, an examination of individuals who continued pursuing STEM-related studies

24 Level of study was calculated according to the matriculation exam grades: "weak" refers to a score
ranging between 0 and 70, "medium" — to a score ranging between 71 and 90, and "strong" — to a score
ranging between 91 and 100.
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into their higher education years, the relationships differ from the one described above

and is as follows:

Males are more likely to choose STEM subjects throughout their school years (1.4 times
as likely as females during their high school years to nearly two times more likely once
they reach higher education).

Affiliation to the Arab sector can increase the chances selecting a STEM track in high
school by three, while in higher education, affiliation to the Jewish sector increases the
chance of choosing the STEM track (1.5 times more likely in the first year of
undergraduate studies and 2.3 times more likely to graduate a bachelor degree).

Affiliation with a state school increases the chances of choosing a STEM track relative
to state-religious school graduates (1.4 times more likely amongst high schoolers, and
1.1 higher probability of completing a STEM bachelor degree).

Throughout the entirety of the different periods of the schooling trajectory, the chances
of Israeli students selecting a STEM course are on average 1.4 times higher than their
peers outside of the country. This outcome differs amongst Ethiopian Jews, who, as a
whole, were found to select a lower percentage of STEM-related than non-STEM tracks
in high school (2.2 times less than the rest of the population). A similar trend was noted
in the higher education realm, where Ethiopian high school students and alumni are half
as likely to select the STEM track compared to the general population.

Students whose parents’ income level is in the top decile have higher chances of
choosing a high school STEM track relative to other students. This trend has been
shifting at the higher education level, so socio-economic disparities do not affect
students’ choice-making with regards to selecting STEM as opposed to non-STEM
tracks.

Selection of the physics track in high school was found to be the best predictor of
students’ choice of STEM studies in higher education (2.8 times higher on average
among first-year undergraduate and graduate students). Selection of Biology and
Chemistry high school tracks were found to be less predictive of students continuing to
pursue STEM subjects for first-year undergraduate and graduate studies than other
STEM tracks in high school (on average 1.4 times and 1.5 times, respectively). In general,
the likelihood of a high school student with a STEM track choosing a STEM track in
higher education is 1.6 times greater than of a student who chose a Non-STEM track
option.

It was determined that the higher a student’s psychometric grade, the more likely he/she
is to start and complete a STEM bachelor degree. However, different parts of the
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psychometric exam were not found to be indicators of students selecting a STEM
trajectory in higher education.

Recommended actions for the encouragement of selection of science and

technology-related education and career choice:

Investing resources to encourage students’ selection of high school STEM tracks:
The findings in this report indicate that choosing a STEM track in high school bears a
significant impact on students’ choices in selecting STEM majors both in higher
education and their future careers. It follows that this choice possesses potential for all
sectors of society — and especially the less privileged ones — for optimal integration in

Israeli society.

Investment in the training of high-quality teachers in STEM -related fields: for
example, the Views program at the Technion’s Faculty of Science and Technology,
which allows Technion graduates - scientists and engineers - to pursue a second degree
in education on the basis of a bachelor’s ( Views 1) or master’s degree ( Views 2). Due to
the strong and diverse academic and professional background of these students, they are
characterized by great vision and motivation for teaching, especially in the fields of
mathematics, science and engineering and therefore have the potential to become a

quality teaching force.

Investment in the professional development of high-quality teachers in STEM-
related fields: Promoting STEM teaching expertise, using innovative and up-to-date
teaching materials such as project-based and inquiry learning, as well as integrating

teachers into a learning community that develops new pedagogical ideas.

Collaboration describing the reciprocal relationship between academia and
industry, academia and high school, and high school and industry: The importance
of two-way communication between various stakeholders, academics and educators, in
the field of science has been found to contribute to the promotion and choice of science
for study and career (Kohen & Dori, 2019). Encouragement of a vast array of activities
already in existence at the junior high school level and prior to junior high school years
both within the academic context such as study tours, lectures, seminars, and university
lab visits, as well as within the professional STEM industry. The latter may include visits
to various technological companies. This has the potential to encourage students to
choose a STEM track in high school and then as a field of study andsor future
occupation. In conjunction with collaboration with the education system, academia and
industry must promote awareness-raising activities involving the general community
related to STEM subjects. Options include: lectures to the general public (scientists,
industrialists, entrepreneurs, etc.). These collaborations will support one another,

strengthening academia and industry exposure that will encourage productive, applied
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research tailored to industry needs. This type of collaboration with the education system
and the community at large has the potential to encourage more students to select STEM
subjects in the future and to contribute to both academia and Israeli industry (Figure 1).

Education system
and community

Figure 1. Description of the cross-fertilization between academia-industry-education
system and community
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