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"The engineer is the person who brings to society the | NN N12NY X'2NW DTN XIN OTINNN"
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science and the achievement of good life. D210 D"'N NAWN |29 V7NN

It is a great profession. TN VIXPND NT
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Then it brings jobs and homes to man. VAR
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Then it elevates the standards of living and adds to
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the comforts of life.
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3 Thomas A. Long, Herbert Hoover's Engineer, ASEE Annual Conference Proceedings, 1980, 217-219

4 Herbert Hoover, The Memoirs of Herbert Hoover, 5th printing, The MacMillan Company, New York 1951, Volume
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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
which their
defines managerial  role
of the
organization and devising procedures to meet

culture, strongly  influences
the

essentially as articulating the goals

socialization,

them”.
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“Engineering Leadership is the ability to lead a
group of engineers and technical personnel
responsible for creating, designing, developing,
implementing, and evaluating products,
systems, or services.”

27,
p. 8]
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“In an engineering context, leadership
incorporates a number of capabilities that are
critical to function at a professional level. These
capabilities include the ability to assess risk and
take initiative, the willingness to make decisions
in the face of uncertainty, a sense of urgency
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.”

128,
p. 2]
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“Looking at the context and application of
leadership in engineering, it is the ability of the
leader to guide the whole project and influence
other people to meet the schedules and
customer quality requirements while working
within specified time and budget constraints.”

[29,

p.
56]
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“In this program, engineering leadership is
defined as the technical leadership of change:
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.”

22,
p. 1]
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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.

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).
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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.

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.
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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
recognition and rewards, or by giving employees new responsibilities to increase their
investment in the company.
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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 - nb¥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

Positivity - n"a1'n nw'a 4
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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
= Integrity
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Creativity - nI'fn'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

Identifying 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:

Being open to receiving feedback
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» Building confidence in employees
= Clarity

» (learly laying out expectations

» Coaching

= Following up

* Frequent feedback

= Listening to employees’ responses
= Mentoring

= Positive reinforcement

* Providing specific advice

» Respectful

Responsibility - nimnn .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'IND .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
= Determination
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» 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

40


https://protect.checkpoint.com/v2/___https:/www.thebalancecareers.com/top-skills-every-professional-needs-to-have-4150386___.YzJlOnRlY2huaW9uOmM6bzpmZDY1Y2U2ZTEwNzcxYjZlYzhjZTY4YjI1MDcxYzIyYTo2OmMyY2Q6YTBiOTRmZDA4YTljMzMxYzRjMmQwYjAyZDFmZmQ4YTI5YmVmYTE2M2RkNWE1ODVlNjZjMjMyOWQ2MjI4MzQ4YTpwOlQ
https://protect.checkpoint.com/v2/___https:/www.thebalancecareers.com/workplace-flexibility-definition-with-examples-2059699___.YzJlOnRlY2huaW9uOmM6bzpmZDY1Y2U2ZTEwNzcxYjZlYzhjZTY4YjI1MDcxYzIyYTo2OmY3NjY6MWNlODRlNjRkMjMzMmRkMjBiYzk2OGU5MzJkODc5MjQ4Y2JmOTMzYzZkN2YzMGQwYTFmODg2MDliMjdlYjA2MzpwOlQ
https://protect.checkpoint.com/v2/___https:/www.thebalancecareers.com/negotiation-skills-list-2063760___.YzJlOnRlY2huaW9uOmM6bzpmZDY1Y2U2ZTEwNzcxYjZlYzhjZTY4YjI1MDcxYzIyYTo2OjAyMTg6MGU3YzFlZGRiMzMzYzllMzIyMTZiM2ViYmMyNjMyODM3MDUxMDhiM2NiNTU2NTU2OTk4YjRiNDNmMTk2MjdiOTpwOlQ

C—
A
1NXN1'TNINY TOIN
TIRIRT NN 7NNYT

NIA'NIN 'NYI12 DTN NII2IN - "TNH0)
Nn'oTmin

790N 19Y NDTIND D'OITIVDY N'DTIN NIANIN NIWD p'wnb DTNl N'OTIN NIA'TNIN 'RWI
npy |')|']'3 JI'ID02 NiN'wI DI DA NoY NWIN [2 IND,0'0TINN 11'N DNID 'wabN] D'NYD
19N D'WADNN NN2INN

TNIY WNIANIN YW NIYNYWNN AN D'IDYT0YN K31 NNTAN 1270 NIANIN YW NI =
DIA'NIN SW 111DV [ITNN 239 NI 7PN |1'012

2"N NXY DY 12NNNIY1 NIMNR NNPY NRIDY N2 NIFYIN DY NIRIDN Y WAT NND W' =
DNNRY 2'wPNI NOY NRINKD 12NNn3

D'912IND DNIN NNDY TID' |28 DNY NOTIN M2 YW NINIXNAI NIDIRN NIN 01 2N =
.D"YINPN DANINI

NIA'NINY V2N 1AW [I'T 71Y] D'ANIN NIFND D'DIND DNAIRN 90 DNN NONYN YPI Dy =
N/12120 12W NIFDYNIND DINN2 NANIND DA 102 T K129 NYID NIANINIESINDIN NIY
ANIF D200 NNTAN NN YNIN NN NIN2INY 102 NNY D 0212 VINPD WIN R'N/RIN
STWINPD NN NN

JW NITA1 DA NRIN "NIANINIE NIY2IN 17200 YW NdNON 'TINYD JW TIV 1Tan NIvn =
D'"I'Y 521N D2INE DDID'YW DMAR D'WATI N2Y N'NINDID NNNND 'MNININ IND
IP'VY 2NN DIV DIWIINA D'2INNI D VINPN 'WIRI D'IOTINNN N1IYW2 ,V'DOWNII
[1120N SYW MNIND [OIN Y INT .NI9190 DDOTI D'0IDN DY H1YDI NJID NIN DTINY
.DTPH

NN [N DNINY D'D011 D2DIN D'WATI YT T R NIND NIDID! 'Y DAL NDVY 'TD - =
NI HW NID'OI NIYIXNY NIWIN DY NNON MY |2 N29WN 1T NW'A .NDL! |I'N1D0NY
J1moxng 1921'y nHam

N12N2 |1'N DN DA ,N221N NI212' 9pWn NNO DIPN W' N22pn1 [I'NN NN NJaon2. =
.D'TIN'IN 13NN2 [NIX NDLY NIY NDIVN NN, [1'1209 D*I2PNNN J¥X NIV

;220N M2N 9905 NIUXNIE NIN''ONN NIANINI NY2IN 1272 D'I0N NNN2N2 N'WN W' =
D'D01 DY|I'T2 NIX 29 W .yT'Y fDI112 NON DDV NIPNY DNYW NYIDM NIoN'NN 9910
NN5Y W'Y NIAIATO 237 [NN DNTAIN D'YWYNN D'O2'NN DRI NIR NITIPI 120 1D
D'NTPIN DII'T2 ATAINY NDNON 'TIN' SW TIY''N NIN2,019NPN 992 X NRYD 112 ,07PYI
-

-N'NN2N/N'POY) NINTII NNIWTND N'YTN-N'OTIN NIA'NID YW N2 2T MWl 1"
Yw 0Dy Hw aynonl YT nMpn IN ,(intrapreneurship- N"1aAN D'191 entrepreneurship
"NIYNKXNI DNW' DTN DIT'PY ,ANKRD NYOAI NMI2N NIIYD NRYTR , NIIND

NDIIN NI0ND Y'¥NT NI NIAMNINE NIY2IN YW DIYWA DITINNLE AT TV NI =
D'V DAIYD NID'O N NI'DTINI NIYVTH NIFNIDI NMWN VT2 DNAR 1'WON)
.DNIY NP 19NN 'WINPNN DINN2 "NIANIN 'WYN" Y¥25 DNY NWON'Y

41



42

C—
A
1NXN1'TNINY TOIN
TIRIRT NN 7NNYT



