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Leaders are people who do the right things;
Managers are people who do things right.

The the leader

innovates.

manager administrates;

The manager has a short-range view; the leader
has a long-range perspective.

The manager asks how and when; the leader
asks what and why.

The manager has his eye on the bottom line; the
leader has his eye on the horizon.

The manager accepts the status quo; the leader
challenges it.
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“The inherent conflict between managers and
professionals results basically from a clash of
cultures: The corporate culture, which captures the
commitments of managers, and the professional

culture, which socializes professionals.
Professionals are socialized through their
disciplines and culture to carry out their

responsibilities as members of a professional
group. Managers on the other hand, undergo a
different kind of socialization. The corporate

culture,  which  strongly influences their
socialization, defines the managerial role
essentially as articulating the goals of the
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organization and devising procedures to meet

them”.
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19913 19X N9 AVINDR AP critical to function at a professional level. These
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capabilities include the ability to assess risk and
take initiative, the willingness to make decisions
in the face of uncertainty, a sense of urgency
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and the will to deliver on time in the face of
constraints or obstacles, resourcefulness and
flexibility, trust and loyalty in a team setting,
and the ability to relate to others. In a broader
context, engineers need leadership skills so that
later in their careers they can develop the ability
to help create and communicate a vision for the
future and the ability to help shape public
policy. These leadership capabilities are
essential for the professional practice of
engineering and for the protection of public
health, safety, and welfare.”
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the innovative conception, design and
implementation of new products / processes /
projects / materials / molecules / software /
systems, supported by the invention of enabling
technologies, to meet the needs of customers
and society.”

102NI0 NB'O0N21IND TROOST |IDD 19 N'OTIN NIA'NIN 2.6

NI NIVIEVT NNSN [1IDNN .N0TIN2 NIA'NIN NIN'D2 POIY 1011N10 NV'ON21IND ,00N0 |1DD
VT2 [in'y yiy “ﬂIX') MIYNWN 11PN nlinnl N'OTIN NIA'NIN 'NINN2 D21 D'NT'NE NAWIN
N NDD12 - 5011 VN'D .'TTN TIN'I NIMOINN2I

MIT '99 N'OTIN NIA'NIN NNTan 2.7

D'9I12'W 19819 D'NIIN D'T'N'ND D'WIN DIWNY D'DIVI NIYIDM N2IIN MIT '9% N'OTIN NIANIN
D'NU'PIYONN RN NIANINY DDMYN MIT-2 .0'"NINN 27 D210 DMININ PO0Y DY 22109
|DINQW DT VNI NIND DY D'Y'DWNI IRIWN DN D'ANIN NN A'NINN |2 M1 17 D'on!
.NDTIND D'OITIVDY NPIYN N'NY NIANIND NIWIN NIMDIN2 NYIT MIT .D'WIV I'N XY DN 910

2 ND012 - (01 LIN'D

SERC '99 N'OTIN NIA'NIN 2.8

SERC - Systems Engineering ) NIDVN NDTIN2 aPNNN 10N plY] apPNN NIT 00D 2016 Nmiva
(Stevens University) D12'00 NO'DI21IIND J'NWNN 'RO'OI2IIN DN INT .(Research Center
2"NIN2 DIIDNIENINDVION2IIN 20 DVN DPIN TARNNI2"NN YW N1ANN TwN T Hy anNan

13



N1 xinw o1 |||

N'NINY7 N1 TN A7NNY7

JINJONINN PWI NIDIYN — D2D1INI 02172 D'D0 D'NT'N..." 'D,2ND1 NT NIT YW D'ININN 1'¥PN2
W NITINY NN D'YAIT - NNITIINNIND NI2'WN NIDY2 NN NIMDIN,DIIAR PN 'NT'N
D'YPIN D'WIR 22109 NTNIN NJIDY PTN 1100 VP Y2 NI DN NIR D'WIR .[N1D2IN

"NNIY NI1*I9'NOMI

D '1¥N ,01D2 .0"'DLN NINYIVI NIATNINA NINJIY |2 219'WN YV TNI'N WAT DY DT NIT JwNN2
[11AN 119 Yy [N DNYW NI'NNINN DINN2 |0 'VIXPN [DIN2 NINYD 'WNNY D'DMY D00 D'NNIN..."
N0 NIMANIEN NN W R, DNY NNMIPN IR NNIWP N0 NIYDIND'T YW NI NI 2N
D'DMY DANIN ..." 1D, 2ND1 NINT T¥D ".5'NNNY §'0INY W'y N0 NIANIND NR'WND NITINTY
NITINT NIATNIN NIYIDAND W' 92K ,NNMPN 19002 DNOYY NIAMNINN MWD NN TTNY 'wnind
NIANIN 'NINN2 NN'PN NINBON DID'O JINN “.9'NNNY §'0INY 1XYW D'IDL D'NT'N YW NIANINY

:D"TDN NINIM ININN NWIYWA P'TNND N1DN2 2N N'IYN D0 ANIN.." 1D Y2IP NITN N0

N'N2YNN NIA'NININ'MAIP'2 N2'WN ,N'MOIVND n2'wn .1
NnrIn smananm . .2
1D0N DINN2 VT .3

D'A'NIN YW NIN'WNY TNI'N2 D'N'RNNN NIA'NAN NIWD 12-1 D120 DMIWD 12 NNINININ NTNIT
NAXIND NIA0NN .N221WNN NND0N NIATNINA DR XY 19X NINBWN MY YW 219'w .D"1D0
NIN'DY NINIALP WY NIYNIN D IND .12 A0T,D'M1 0T 1M - NMp 25w 3-5 non'nn

JIN'RIND1IN NV NIAXN,DTPON2 NIDINNTNIXA, NINWIN I NIANIND

AXD APNNNY D'NIYNDWNN D'aw'Nn

N'20 NIA'NIN NIN'DY NNA0N NN

INPDINRN NIANN TIWN2 N0 NIAMINY NP HTIN winn
N'D0 NIA'NIN Y PIHYN NINDD PO

N'20 NIA'NIN MWD NAWNY DTN YW NIIWRI N2V
N'1D0 NIA'NIN NIN'D NL'W YW WK Q1PN

N'O0 NIANIN JIYDN ND'DN WA

o) JIE, T NORR VR N Rt

N'NDOIYN N2'WNI N'OTIN NIa'NiIN 2.9

NN N2'WN MWD 91YDnY D'OTINNN DR N2''NN NN NIAIDL NIDIYN YW NIND
D'D'9NNI NIYDIN NINMY D921 WA RN NNDIYN N2'WN NIANINI 91N MWD T8I NMOIVN
NXID) NIN2N .NID0II NNLN [IIANI 'OTIN DN ,NIVINN NY2P NIV [INNDY D'D2D DN
198 NIYA DIONN W' .NIRNNSDA PN 29 N2 NINMD 2 X' NMOIVYRN N2'WNn NINYIV2
Hard Systems Methods, Soft Systems) N> NI'N2YN NIV'WI NIWP NIMD2IYN NIV'YW NNDRNN2
D'PITN |'INI13 'ON' )N NIYVID 19X NIV'WW 21N .(Edson, 2014) [IDTN 9¥X NNAITI — (Methods

.D90NN NIND NN'WNYI25WH DRNN2 IT DR ITNINHDWNI

'NDIYNN MANKN IN N'V2N NAXNE IR 9'NNND NIM2IYNN N2'WNN )'90N ,N0TIN Nwpn2
IWNN2 .99 NNINY N'van YW DIIANN D'02'NN YW M2IYN NINKD2 1'wnn 7'90N0 . |NNoY
9V ,|INNDN 0T WNNI D'DTYIN D'VDDIIP DN |INNDY D'NDIYN D'OODAIPI NIDITN NIANIN

14



[nx1 e Tom ||

N'NINY7 N1 TN A7NNY7

(N1'¥2IN'0 INJ) D'ININD D''NJIYN 0'D22 0'IN21 19N D'DTYIN D'VODIIP .0'N'NNN DIIMLMP 'D
NINPON DIND NIIYN 52N 'MDIYN |NNDY NNIDN 1N21N 0O0APN .NINNIDN NIYAI
.D"NDIVYNN DIIP'YNI D'02'NN 9932 NI2YWNNN JIN,D'YNNWNNI

BiyTni '0TIN )12'N2 NNMDIVYN N2'WN NIWD NMPN RWID2 IpNN NIT YDIn 2024 120211 wTin2
MPNNY [NX] 9XINY TOIN NNADN2 NMDIYN N2'WND NTI2YN NXI2P NIY'YD N1A0N2 2ND1 NITN
D'IW2 NIDIYN NDTINY "INIWN TIARNI NIDIYN NOTINY [IT1A 1270 DY §IN'W2 NNIND NN

.2023-2024

IPID DD'O2 HYI N'MNDIYN N2'WNI D'I1 (NAIDITINN) 1'9NN ,NINTAN M'YNN [DIN2 A'YN NITN
D'VTNN NINJIY2 N'M2IYN N2'WN NMPNI NIF0IIY NWIN NINDINE D'YXYNN NIYIA 150N
A'¥N 2 IXI1L,'YTNI DTN )12'N2 N'TNDIYN N2'WN MWD NMPNY 0'02 VNN NITN .N0TINNI
NIN2IN [T'¥91,D'WADNN 190N2 NTIRVN N¥I2PY 1AXINW NITI2Y 190NN D'NYNN NM2Y2I NXP2
D'NMIDY NIMON IN INCOSE |12 D'NINDI D'DIA YW NINTAN DX |2 ,NP0IYW NIDON NITI2VN

.01V YIN2 DPINI

0'022 WNWI NITID' 19X NINNAIT .NMIIYN N2'WNI NIWIN NINDIN DIY'™ NINNAIT 9212 1n0Nn
N2'IN1 NIWIN NINDIN NIN'D2 D'MIYN 'Y DRIAN JW D'WATII DYDY DRNN2 |17V 1Y)
19N D'NINN2

N'oTin Nia'nin NiwD .3

Nia'nin v - ypn 3.1
DNN NPJ2 111N2 NN 2D .N1a'nan 2AN¥'VI D'WITIN DNIWDN [1AN2 DT D'2Y D'NIOND
.|I'T'J 0'D2D NN'NNND N'N1IY NN DMIYWDN NN D'O15NN

DNIWDN NN'WA N0TIN NIANINYD D'WATIN DNIWD 10 1aXIN (Doyle, 2020) YW NNM2
JaANDo12-n0NnvN'® .5 NY202 D'ANIN D'MP'VN DIORDNI

D'"P'V D'1'"'OND NIia'niIn NiwD

2'N2 |I9H02 MIYPN NIIANRE NMPINN  N'WIN NNN2 NIYPN mivpn
;NINN2N NINYN2I

NAXN ,N'2'0OPN NIYPN ,D"V2 MIYPN ,2N02 MIYPN :D'"pP'V D'2'DN

NVDP ;NMIPINENIIVA;AIMI0IN ;N'NAIVIN ;D' TAIVN DN N'N2'0IN DIND n'x2'0IN
NIXN 'WIN "D D'272N2 NN ;NIY N2 ;NINON

=90 N1Y ,N2IMIP-971P YA'0,|"WAIT TAAN [N DIONX VTN 'DTIN J1I'N2 NNOIYN NN NIWD N1Ipn 8
2024 ,|NN1 ININY TOID '™ DY, 19D

15


https://www.neaman.org.il/teaching-systems-thinking-skills-in-engineering-and-scientific-education/

[nx1 e Tom ||

N'NINY7 N1 TN A7NNY7

D'P'V D'ONDN ‘ NIA'NIN NIWD
NIIXN M2N 9 DNIYD2 1DNY ;NWIIN YW [R'D N1'R NIDNO NOYNN nHY¥NNn

NPT 2101, NIY NTI2Y 9W NI'WN DT IWPN2 ;NINDND 9'¥NNY DNNN2I
NI'D'NI NINON NY'2P NIN'WN YW NIDMTY "NT0

N'ODDN [ TIT'V ,D'DP")E)JID 21N, N'MNN2N ,N'YINI DY nni'n nw'a

AN NYE SNIART NIV NIORY NIYYNY [NIYW NN nnwnh NI'DN
N'ODNN ;N'WAN N'NIAHDOIN

NY01DY NN N2'WN NIFMNIoN XY NYIYD DIT,R0DIPT YINN N2'wn Ny
AI'RT L NTN N9IDY NIMPo NPT N2'WN L N'0MDIN NI ARWN |12
NI'Y2 [INND ,DMNK YW NIV 2'wWpind

2PYN ;;N2YWPN ;211101N ;51INI-NP'NN 57215 2N NNY NYID! 21w

NIND ;NIDPY ;NIINND VY'¥YN TN NNIHDYWD DN ,NNWNY NNWD |DIN NINNKN
21WNH

NTNNN ;NPIWN NIVINPD ;NN [PNY ;NPTNIN ni2'inn

Nt ;D'RNNY NYID' 21WNY NIND ;D'wTN DNIWD WD NHIe Nniv'na
NINT2NON'NYD

(Doyle, 2020 '95) N'DTIN NIANAN 2NV D'WATIN DY 5 ND20

D1I'ONI DNIWD .(Case Western Reserve University ) 9w DID1D2 NANIN NNIT 'DIN NYY2 WA
NN NN NNNNNN X 5 19202 Doyle YW DMWY NNIT 6 19202 NN2INN NT DIDID2 DNYY

D'MP'Y DIM'OND MWD ‘

N1 ;NNIY 02N NITIPIN NIXR §IPND NI ;N2 [INNDY NNN TR NI nI'ya jnnos
N9 DM2T QWND NIMNN2Y DNIHY DA 991D ,0NNRE JNYY DR JaNND
DY) D'NTPNN

NIV NNN NWRI2YW NPINN2 IN NIIN2 NJIYD 'DIN'W NBVY I'NNYVTY | nIys 'oin'w

7N DAMANR 2PYII NIDIR W D'OITIVOI, T 2N ,DINT NING Yy T9PNI nixMn
NINNSNN '
ONITNINON NIWRA SY DITPIINR NHOY NNY9XN DY 11V NN DY NN AN N'a0IVON

D''PNN D'INT N2 VIO KOV NPT NI'NI' DI' NIN'WN2 NITPNNN DY NI

WATNI1 GNWI ,NINN21 N21IVD DATINIVINN NINKD [I'A'NN NN 1120109 212! nmiwpn
INIMNNIY NIXDI [IAIN2 D'INN D'A'NIND NNLVNN NN

2 NIHNN M2N DN DN |2,79Y NTI2YNN D'YSYINY NIX 929 '09NN NI N'¥12"H01'N

NP 'WNNWN IN NINIPY n'wan

27205 N1 921 ;NWTN T2 DNANK [IPNY ;R0DIPY YIND 21wNY NI nrnNe
NIV |INN5N

2'WPNYI NIYORY JINYY ;N'TNAW IPNN2 NIDTYNN nimMpo

16



N1 xinw o1 |||

N'NINY7 N1 TN A7NNY7

'MJ2N DY TTINNNI 910N NI'NY - [1DINNDI NDIXND DTPNN OP'ND 3D N niw'na
NN 9121N91 DINT NINID ,N3IVD T 1I'W NNAITY DY YW |I1aN2 'Y
NYN D'1I1'W T NIHND

NYID'W NI2'OPN NAYPN ;NANIN2Y NIIXYN N2N DYI DIINNN DY NIYPN nmiwpn
19w NINN 20 929 IyH

(Case Western Reserve University '99) N'OTIN NIATNIN 2I¥'VY DIWATIN DAIWD 6 N920

NdBNIYN NIMD'R 12 V'xn ,|'00N T'npl') NN N'W1D Naya |n'w ,10’9|'DDIRIN [P 'BIND
:D'N2IN D'"OTIN D'A'NIND

W' D'N'NN D'ANINY .12 [IDN DNY W'Y A'NIN MNN P DDYIN DIOTINN - |IDNI 'DIN - =
2'NNN NN NIYN NT'RIL|1D1N 12TN NN D'YIY DNL,D'NI2A DINN D'ONTI00

."NA1DY 712N NINTY D'OI12' DN .PINTN NHV2 A'WND D'WP2N DN NN DY DANIN - [Itn- =

TIAN,D'210 D'WIR N¥N" HVID NIN 12 DINN2 'P2 NIN DX P ANINY 210 0TInn - nnanim - =
ST TITE NI NNN NN DY

.0'N91 'MY2 DN ,DNN0NY D2'INNY D'WIN DN DATNIN - AN =

D'IPYW D1ID'O 210" YN HAION NI 1'DY I'WIN [INV2 NYOY 1Y AN - YRDIN =
.DRwINnl

NI0NN D IN2IN DX KON NIND KD .NI0N2 NIPATI NIYINI NIYATY )XY A'NIN - NTPNN =
2N N0 NIR NANINY

D91y2.y¥29 0912 DNW NND 12VN DNATNIWYI D'WIR V1IN AN - D'WIR VAN nhDr =
NNINY 1T NN ,HDIN 'RI'WN YRRNYD DIWIN R'2ND NI AW TN DIV RINY 11O
JDIWIN NDAIT NIVYNND V1IN 211NN NIRNIN

DN )2 .D"INNY O'TIP DN DN .D'NNIRP DIPNY DN D'YITA D'ANIN - NIDAN 10N =
.D"YIN D'DIVIR NNAIN K1 NT0N NNAIN NIN 2'2INY 'N IWRD ,D'DITA DT D'A'WN

NIT2IYN 9D 1192 |'RWD DA D'NYI ,NI0INN 92pY HAION NINY 1Y A'NIn - Nrobnn - =
19 MY nxN Ny

YV DA NNNWIN NIATNIN .0ID'Y NI N2AYIWN NIMMD NDMIXY NI'0YNN - DID'W NI =
JIMI0YI5N'R NIVONN 119N [ANN NP2 VN |'VN VI NIYINIDIN

['"ON NIVYI2N DDITN NAN .DINK D'DITA DIANIN DN D'ITA DANIN - 22M10ID =
.D'NNBN DN D'WIR 19'N |IN2Y N'N D'ANIN

D¥PN D'Y2I D'OTINNI DYIINNIN NRIBWDIN 90N 60%-w NN IPINT 10D - NWPn =
NN [NTN 9OW AINTI DDMY D'ATNINW NN OON ILL'TNND NYTI 1IN AN, NIYPN2
DN'Y NIN 9NN D DN IDTY INWN DT HY

(2014 M2INOW W, |"WIIT .N) 512 NoY TAPAPNN 1D0N NIADN2 ['ODIAIX [N 'DND DY NN'Y °

10 Laws and Major Development Programs- Norman Augustine American Institute of Aeronautics and
Astronautics,1983

17



N1 xinw o1 |||

N'NINY7 N1 TN A7NNY7

"INCOSE '99 N'OTIN NIA'NIN MW 3.2

NT NON2 D'NINN DYIPN INCOSE YW NDN2 NAXIN NIDIYN 'OTINN YW NIANIND N2'wNn
2JN DNYY N2'WN2 NITIN NITIPI '3 [DIN2 D'OTINN YW NIANIND DA D'V

NIDIYN 'DTINNY N1 D' DDV NIATNAND MWD =

N'M2IYN N2'WN Y2 NKIN 1100 A'NIN 92 X ,0"100 D'A'NIN DN NIDYNN 'OTINN 9O XD =
NNWTN DITPY NN N2 NNO0 NN =

(position of power) 121N TNYN YW D'D2 Y XD NYOWN T OV D1D12IN NIDYN '0TINN =
NNI2A N'NTPRIN'ID0 NN 9D N'WRY N2'NN N'YINPD NIANIN - =

NNIRNN NWIN T 9V NIRTIDWII Y'RND NI N [I'01 JINND NWO NN

Royal Society of Engineers S NIT 9y 0D2NN2 ,N'9IA N2 DNIWDA [IIAN 1AXIN NT JNON2
T2V D272 DAY D' T2V DT IN'D"-D N'OTINN N2'WNN N2' NAYX DT NIT2 V'DINN 1I'N2
YW 0"0TINN 092NN 'Making "things" that work and making "things" work better' — NIt 210

:D'N2N NN 09910 - Engineering habits of mind — NINN

N'MD2IYN N2'wN - Systems thinking

NNNNN NYID' — Adapting

NY'2N JIN'N - Problem finding

NI'va [INNSI NN — Creating problem solving
NAINN — Visualizing

119'Y — Improving .6

[0, TN O VR G R

:D'N2N NN D'991D - Learning habits of mind — NiNN YW NT'NYN "Ya0N

N'N2awnNnN NINMS — Open-mindedness
|OIN — Resilience

N"WIN — Resourcefulness

NYIVo fIN'w - Collaboration

0IP'Y — Reflection

'MN 9IP'W — Ethical consideration
NINPO — Curiosity

N o wih o
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DIYD NINBWN 'NINN2 1Y NIV R[N NNR 20w NIMININ 5 519002 NIX ,NNYY 192
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System Engineering Research Center (SERC) — N'OTIN NIA'NIN NIW'D 3.3
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" The International Council on Systems Engineering (INCOSE)
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Technical -"20 |11ON
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Paradoxical mindset

(91y5NI NDMID ,NIN'D 1T,[12DN1 NIN'IN) D''D0N Planning

9w D"O1'¥PAIDNI DNIANINNN NI'DINNI D'IINN DIAN NI"DL NIYATNTan 2
'NI9'N ,NIMD0 NIV AP 9212) NID0 NNTAND MY 'PTNN Technical — i1l
(NIMDL NIYMTI D™DV DNIN | Requirements Definition
and Analysis

D'PINI NDIN IN N'¥PIID NV DY PIN'D IN NTION Logical —nah pno 3
277N 112N NP D'MYY N9 D2'DINN Decomposition

DY D"'DIDN D''100N ININN IN NDIYNN NI NRIYN —INID IP'NINID'R 4
NTAINY |"VN 92 YW NI'DINNID'0IDNN NIWNATN | Product verification and
N9Y'NN25N validation

ND'NNI JIVON NPT INTD 11D0N ININN NN2VN | Product —¥ID NN2aya .5
transition

D1IMLMIPN NITAN H213,0''NN TN IINN2 NN 91NN Lifecycle—D"ntND .6

D'NN TN 25W |2 12VYN2 120N I¥INN NDWND

D'"1D0 D1ID'D 1IY'NI,DMID0 DID'O NNNSDANIL,NIND MN'T | —D'"D0 DAI'o Yina .7
DN Technical risk
management

DMWPNI D200 WONI,NIITAN MINNN NX NINYI —-N'NdIYn N2'wn .8
DI2'N2 NITPRNNI,NIID0 NIYY2 NI'N2 NY2 DMODIIN Systems thinking

N2IYN2 NIDIVYNN NN2 PYNN2I

NYSINI IR'NIVIDN NI, NIDIYN |21 IN2 DPYWNNN NI2N - NMdYN NN 9
J1DVNN YW D'PWNN2I D22 'Y 2PY NIINNND NIANINN Systems complexity

N2'20) N>IYNY DMIN'NN D'1D0N D'O2'NN 21N NI | — AYITan NIPNN N*R .10
NISDI1 NIDIYNT IWPN2 NDIYNN IN NN, NDL Big Picture Thinking
(NN2'202 Competency

2NN DINNY TN DINNN N2N DIANTIN'T Abstraction — nowon .11

NI2IL NIVINN H2PY 1D NINT-12 NITAIIN NIYT2 PTNNYD -"0pImos NN Hn 12
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DIPN2 DIV D'NNY NIMMY DWIR TITY ,DN9YW MMPN
DNTI2Y VIN'IN D'WIR YW NNDWANN NID'OI,NTIAVN

— D'WAINR NIN'D
Developing people

NN'YYNI NT2ON T2 DNN YW NVIN IX DDA ,N'NIN | Leading — D'WAIR NI .2
[IAANN YW NIMDITYN MTOI DTV DNNN2 people
JUPTIND DR 1MV NINT T2 NINDAL (11N WIN'Y -n'onp na'wn 3
NN NN1J |21, N1IY N31YD DT HY NIDYWANT, NIYIINN Thinking critically
2'OPMAUIN [DIN2 2¥NN
A'NINY 11'NN' DNW )2 DINNY NIDN'NN Building —pipk nm2a 4
Trust
/219'0 [DIN2 DINRD INIYNRYNI VTN DY N1IN2 NN2VN - N'OPON MIYPN 5
N919'n 'MB2 NIYPN2 IN 2ND2 Communicating
Effectively
NINIXM IN NI'NID NINIP DY NIIDNIY 5Y NNYI N2 "Jya ny p'on'n N2 6
'1D0N ANINN T DY NIYOWINY NINNN — DNPITNNI |"MYN
Establishing and
Maintaining Stakeholder
Relationships
VNN [1'VID NY2NY NRYON NYT 922 DINK YW VIDY -D"INX DY nyswn 7
Nt IN NVONN Influencing Others
N21IYDN 'OIT YIN'NI NN, NN NHOYD [IIANRN 1TV NYIP | — [ITN1 N'ADIVOXN NIN'D .8
19590 D'TV'N NAawND 0'aNwN NNYPNIL | Developing Strategy and
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NIN'WN YN AIYAYI N2IAN ,NT'ND ,N1'NN NIYaN0oN -niHran ndo 9
|2 1N ;D'INWN D'NINN IN WWPNN,N2200 ,NTIAYN Fostering Agility
NTI2YN YW D20 IN D'2'I0N TWRD NN NIYAN0oN
DINWN
DA IND ,N'MIVNWN NII¥2 DMDIWN DDOAN IN DININD DY -nnwTn DITp .10

NIMNTINIDMANN DY NITTINNNYD nMpn nwa nin's

Promoting Innovation
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Economic impact: Engineers Social impact: Engineers
leading technology leading societal change in
companies to growth diverse roles
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54
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Theory: deeper conceptual Practice: Hands-on
understanding of leadership development of student
scholarship & theory skills & behaviours

NIA'NID NT'NY YW DIw™ Hw TR'N '99 TIN'YDN NINDIN YW NIY'D 2 1IN

13 Tufts University, Northwestern University, Penn State university, University of Toronto, Massachusetts Institute of
Technology (MIT), Northeastern University, lowa State University, Southern Methodist University, Rice University,
Brigham Young university, McMaster University, Cornell University, University of Texas at El-Paso, Western
University.
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Process: leadership is a way
of being and acting that is
accessable to anyone

Individual as main level of
leadership action

Practice: Hands-on
development of student
skills & behaviours

Position: leadership is a
position that only some
people can access

NIA'NAN Y wWaT HY TN'N 'Y TIN'YDN NINDIN YW NIY'D 4 IR

Inclusive: engage all
students

Exclusive: target small

numbers of students

through application &
selection

D'OSNNWN N1'N2 YW TN'N '9Y TIN'YDN NIMDIN YW NIY'D 51N
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Compulsory: leadership is Optional: leadership is an
taught in mandatory, core elective, or even not for
courses credit’
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lintegrated: leadership is Separate: leadership is
intertwined with engineering taught outside of technival
science and design engineering courses
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Engineering Leadership Program at MIT
What is Engineering Leadership?

Engineering leadership consists of capabilities and values that transform technical people from
individual contributors into those who can lead teams to deliver a complex multi-disciplinary
product. We assert that leadership is a process and that there is a two-way relationship between
the leader and the team. Leaders inspire and influence teams to accomplish things that they
otherwise would not have done on their own.

Our Approach

The Bernard M. Gordon-MIT Engineering Leadership Program aims to develop next-generation
technical leaders with the values, attitudes, and skills necessary to understand and address
engineering problems. Our approach is cohort-based and highly interactive, blending
Engineering Scenario Practice, Engineering Leadership Concepts & Theory, and Reflection and
Values Development.

GEL supplements MIT's technical education with the leadership skills that prepare young
engineers for effective careers in engineering. Each year, more than 120 MIT undergraduates
develop engineering leadership skills through our innovative experiential and theoretical
coursework, and practice and reflection exercises. In GEL1 (Year 1), there is an intense focus on
teamwork and team leadership. In GEL2 (Year 2), the focus extends to organizational and project
contexts. GEL also offers short courses for professionals.

About GEL Year One

GEL supplements MIT's technical education with the leadership skills that prepare young
engineers for productive and effective careers at engineering companies. In GEL1, students
complete two short courses in which they learn leadership frameworks and models and practice
these skills through simulations and other assignments.

In weekly Engineering Leadership Labs, students gain experience both being a team member
and a team leader, working on hands-on activities that introduce industry contexts. These
experiences, combined with reflection opportunities like the Personal Leadership Development
Plan and the Engineering Practice Requirement, enable students to improve and grow.
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GEL has partnered with industry members and others to offer mentors to GEL students. These
mentors are available to advise and assist students in their development as engineering leaders,
both in the program and on outside projects (optional for interested students).

Design Thinking & Innovation Leadership for Engineers (D-TILE) Requirement: GEL Year 1
students must complete one semester of Design Thinking & Innovation Leadership for
Engineers (D-TILE). The primary course that fulfills this requirement is 6.902/16/662/2.723 (6
units; offered Fall and Spring semesters). Though MIT offers many other design-related courses,
6.902 uniquely introduces a holistic engineering design process that covers the full product
development lifecycle, spanning understanding user needs, early stage conceptualization,
product realization, user testing, and design validation. Many other design courses stop short
of covering this full cycle (often at prototyping). In order to offer students flexibility, GEL
approved two alternate courses to D-TILE: D-Lab Design (2.722; 12-units; Spring semester) and
D-Lab Design for Scale (2.729; 12-units; Fall semester). Similar to D-TILE, these two alternates
also provide wide-ranging coverage of a holistic design process and may be substituted for
6.902 as credit toward the GEL Certificate. At present, no other courses may be substituted for
6.902 aside from 2.722 and 2.729.

Goals of the GEL1 year:

*= Enable students to become engineering leaders by providing opportunities to develop
and practice the Capabilities of Effective Engineering Leaders.

= Prepare students to become productive and effective contributors in industry through
multi-disciplinary teamwork on activities.

= Foster the development of students’ self-efficacy through experiential learning.

= Expose students to candid evaluation while challenging them to undertake constructive
personal reflection.

» Sharpen students’ communication and presentation skills.

About GEL Year Two

In GEL2, students continue developing as leaders while also working closely in a student-led
organization and collaborating with instructional staff to plan and deliver activities to GEL1s. In
the summer before GEL2 year, students complete an InternshipPlus while participating in
structured reflection on leadership capabilities. During GEL2, students complete two short
courses in which they learn about tools for project management as well as the challenges of
managing people.

GEL2s take a very different role in their second year in the ELLs; some may lead a team of GEL1s,
observing and offering feedback, while others hold positions in the student leadership
organization. The reflection experiences that began in the GEL1 year continue, culminating with
a final presentation regarding development in the Capabilities of Effective Engineering Leaders.
Participating in mentorship is highly recommended, and specially selected mentors help prepare
GEL2s to transition into fruitful careers in industry.
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Goals of the GEL2 year:

Continue challenging students to become better engineering leaders by immersing
them in the practical application of the Capabilities of Effective Engineering Leaders.
Continue encouraging the development of self-efficacy through experiential learning
and leadership.

Practice project engineering, organizational development, negotiation, conflict
resolution, peer leadership, and other critical team-oriented skills.

Offer students the opportunity to participate in an organization where they have the
potential to influence and enact change.

Build skills in evaluating peers candidly, responding constructively to feedback, and
utilizing personal reflection for growth.

Sharpen students’ advanced communication and presentation skills.
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MIYpn - Communication .1

As a leader, you need to be able to clearly and succinctly explain to your employees everything
from organizational goals to specific tasks. Leaders must master all forms of communication,
including one-on-one, departmental, and full-staff conversations, as well as communication via
the phone, email, and social media.

A large part of communication involves listening. Therefore, leaders should establish a steady
flow of communication between themselves and their staff or team members, either through an
open-door policy or regular conversations with workers. Leaders should make themselves
regularly available to discuss issues and concerns with employees. Other skills related to
communication include:

= Active listening

» Articulating

» Business storytelling

= Clarity

= Concision

= Correspondence

= Editing

= Explaining

= Expression

» Facilitating group conversations
= Nonverbal communication
= Presentation

= Public speaking

* Reading body language

= Reducing ambiguity

= Verbal communication

= Written communication

Motivation - n'¥2'0ID .2

Leaders need to inspire their workers to go the extra mile for their organizations; just paying a
fair salary to employees is typically not enough inspiration (although it is important too). There
are a number of ways to motivate your workers: you may build employee self-esteem through
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recognition and rewards, or by giving employees new responsibilities to increase their

investment in the company.

Leaders must learn what motivators work best for their employees or team members to

encourage productivity and passion. Skills related to effective motivation include:

Allowing employee autonomy

Asking for input

Assessing the interests of staff
Convincing

Mentoring

Open to employee concerns
Persuasive

Providing productive and challenging work
Providing rewards

Recognizing others

Setting effective goals
Team-building

Thanking staff

Understanding employee differences

Delegating - n"Y¥Nn .3

Leaders who try to take on too many tasks by themselves will struggle to get anything done.

These leaders often fear that delegating tasks is a sign of weakness, when in fact it is a sign of

a strong leader.

Therefore, you need to identify the skills of each of your employees, and assign duties to each

employee based on his or her skill set. By delegating tasks to staff members, you can focus on

other important tasks. Some skills that make a good delegator include:

Accepting feedback from employees
Allotting resources for employees
Assessing employee strengths and weaknesses
Defining expectations

Evaluating employee performance
Identifying measurable outcomes
Matching the task to the right employee
Prioritizing tasks

Setting expectations

Teamwork

Time management

Training

Trust in employees
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Positivity - n"aI'n nw'a 4

A positive attitude can go a long way in an office. You should be able to laugh at yourself when
something doesn't go quite as planned; this helps create a happy and healthy work
environment, even during busy, stressful periods.

Simple acts like asking employees about their vacation plans will develop a positive atmosphere
in the office and raise morale among staff members.

If employees feel that they work in a positive environment, they will be more likely to want to
be at work, and will therefore be more willing to put in the long hours when needed. Some skills
that help make for a positive atmosphere in the workplace include:

= Caring

» Conflict management
= Developing rapport

= Diplomacy

= Encouraging

» Empathetic

* Friendliness

= Helping others

= Humor

* Interpersonal

= Positive reinforcement
= Respect

= Social

Trustworthiness - NII'NDN .5

Employees need to be able to feel comfortable coming to their manager or leader with
questions and concerns. It is important for you to demonstrate your integrity — employees will
only trust leaders they respect.

By being open and honest, you will encourage the same sort of honesty in your employees.
Here are some skills and qualities that will help you convey your trustworthiness as a leader:

= Ability to apologize

= Accountability

= Business ethics

= Confidentiality

= Conscientious

= Consistent in behavior towards employees
= Credibility

= Emotional intelligence

=  Empathy

= Honesty
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Moral compass

Reliability

Respectfulness

Standing up for what is right
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Creativity - NnI'n'x' .6

As a leader, you have to make a number of decisions that do not have a clear answer; you

therefore need to be able to think outside of the box.

Learning to try nontraditional solutions, or approaching problems in nontraditional ways, will

help you to solve an otherwise unsolvable problem. Most employees will also be impressed and

inspired by a leader who doesn't always choose the safe, conventional path. Here are some skills

related to creative thinking:

Analytical

Cognitive flexibility
Conceptualization

Critical thinking

Curiosity

Embracing different cultural perspectives
Foresight

|dentifying patterns
Imaginative

Innovative

Listening to others’ ideas
Making abstract connections
Observation
Open-mindedness

Problem solving

Sound judgment
Synthesizing

Visionary

Feedback - 21wn .7

Leaders should constantly look for opportunities to deliver useful information to team members

about their performance. However, there is a fine line between offering employees advice and

assistance, and micromanaging. By teaching employees how to improve their work and make

their own decisions, you will feel more confident delegating tasks to your staff.

Employees will also respect a leader who provides feedback in a clear but empathetic way. Some

skills for giving clear feedback include:
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» Being open to receiving feedback
» Building confidence in employees
= (larity

= (learly laying out expectations

» Coaching

* Following up

* Frequent feedback

= Listening to employees’ responses
= Mentoring

= Positive reinforcement

» Providing specific advice

= Respectful

Responsibility - nimnx .8

A leader is responsible for both the successes and failures of his or her team. Therefore, you
need to be willing to accept blame when something does not go correctly.

If your employees see their leader pointing fingers and blaming others, they will lose respect
for you. Accept mistakes and failures, and then devise clear solutions for improvement. Here are
some skills and qualities that help leaders convey their responsibility:

= Acknowledging mistakes

= Being open to customer feedback
= Evaluating best solutions

= Forecasting

= Learning from past mistakes

= Listening to feedback from employees and managers
= Project planning

= Reflectiveness

= Resolving problems

= Transparency

= Trouble shooting

Commitment - NI2'INND .9

It is important for leaders to follow through with what they agree to do. You should be willing
to put in the extra hours to complete an assignment; employees will see this commitment and
follow your example.

Similarly, when you promise your staff a reward, such as an office party, you should always follow
through. A leader cannot expect employees to commit to their jobs and their tasks if he or she
cannot do the same. Some skills related to commitment in the workplace include:

» Applying feedback

= Commitment to company objectives
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» Determination

» Embracing professional development
= Following through

= Keeping promises

= Passion

= Perseverance

=  Prioritization

= Professionalism

= Team player

=  Work ethic

Flexibility - niw'na .10

Mishaps and last-minute changes always occur at work. Leaders need to be flexible, accepting
whatever changes come their way. Employees will appreciate your ability to accept changes in
stride and creatively problem solve.

Similarly, leaders must be open to suggestions and feedback. If your staff is dissatisfied with an
aspect of the office environment, listen to their concern and be open to making necessary
changes. Employees will appreciate a leader's ability to accept appropriate feedback. Skills
related to flexibility include:

= Ability to learn new skills

= Ability to respond to new problems or issues
= Adaptability

= Improvising

= Negotiating

»= Open to feedback

= Recognizing individuals' strengths and skills
= Treating employees as individuals
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