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* Innovation
* The formula for innovation

* The how — 5 things higher education can do to develop the
next generation of innovators

* Concluding remarks
* Q&A
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“Scientists study the world as it is;
engineers create the world that
has never been.”

— Theodore von Karman

‘Inrﬁrai-_lm

What is innovation?

(-Inrm
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Innovation

» The process of translating an idea or invention into a
good or service that creates value or for which
customers will pay.

« Innovation involves deliberate application of information,

imagination and initiative in deriving greater or different
values from resources, and includes all processes by which new ideas
are generated and converted into useful products.

http://www.businessdictionary.com/definition/innovation.html#ixzz3ritwmErK

InnovaHiEd
Edgcate to
infavatle
isa —p[pmduct, process, sewice]
— has an __"'_f time"‘(now or in the nearfuturej
NS
is an —b[lmprovement, not just newJ_ scale can be
Characteristics of innovation.
http://www.nap.edu/catalog.php?record_id=21698
AnnovaHiEd
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History of Engineering
Innovations

InnovaHiEd )

Pre-Historic Times

InnovaHiEd
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Ancient Era
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Mesopotamia’s First System of Writing Great Pyramid of Khufu

https://www.google.com/maps/@29.978152,31.135061,2170m/data=!3m1!1e3

JnnovaHiEd
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(JnnovaHiEd

Middle Era

day
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dJnnovaHiEd

https://en.wikipedia.org/wiki/Ismail_al-Jazari
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Renaissance Era

I i,
Watt Steam Machine

Liebnitz Calculating Machine ﬂ\InnovaHiiEkd&“;

Modern Era

dJnnovaHiEd
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Graham Bell’s phone

2

Benz's automobile

dJnnovaHiEd
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* Greek Alexandrian Neoplatonist
philosopher in Egypt. As head of
the Platonist school at
Alexandria, she taught
philosophy and astronomy.

* Credited with the invention of
the hydrometer.

,Jnnoval-ﬁEd_ )
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The first "computer program" was designed
by a famous poet's daughter in 1843

Ada Byron Lovelace, daughter of . u l
famous poet Lord Byron, published
a paper in 1843 that predicted the
development of computer
software, artificial intelligence, and
computer music.

0110110001100

JnnovaHiEd

Hedy Lamarr

A famous movie actress of the
1930's was also an engineer.
Lamarr held a patent on
technology which is the
foundation for today's advanced
wireless networks.

InnovaHiEd
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Englneer_] ng. -
Achieveme

Greatest 20t Century Engineering Achievements

1. Electrification 11. Highways

2. Automobile 12. Spacecraft

3. Airplane 13. Internet

4. Water Supply and Distribution 14. Imaging

5. Electronics 15. Household Appliances

6. Radio and Television 16. Health Technologies

7. Agricultural Mechanization 17. Petroleum and Petrochemical Technologies

8. Computers 18. Laser and Fibre Optics

9. Telephone 19. Nuclear Technologies

10. Air Conditioning and Refrigeration 20. High Performance Materials
http://wwuw.greatachievements.org/ @aﬁ!ﬁd\)
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We are already in the 4™ Industrial Revolution

Navigating the next industrial revolution

Revolution Year Information

% 1 1784 Steam, water, mechanical production equipment

Humans

as Robots
2 1870 Division of labour, electricity, mass production

- 3 1969 Electronics, IT, automated production
R ETNEN -

Innovators

@ 4 ? Cyber-physical systems

——
https://agenda.weforum.org/2015/09/fourth-industrial-revolution/ _,_JnnovaHlEd )

W@EORLD
ECONOMIC
When will the future arrive? F@

800 technology executives and experts from the information and communications technology sector COMMITIEDTO
were surveyed as part of our Technology Tipping Points and Societal Impact report M F ThE wo

Technology tipping points expected to occur by 2025

10% of people wearing clothes connected to the internet
The first robotic pharmacist in the US

The first 3D-printegycar in produgtion ®

5% of consumth rinfl It h
90% of the pop \Ereg au urneet IS
Driverless cars equalling 10% of all cars on US roads

The first transplant of a 3D-printed liver

Over 50% of internet traffic to homes for appliances and devices

The first city with more than 50,000 people and no traffic lights
The first Al machine on a corporate board of directors

Source: World Economic Forum, Technology Tipping Points and Societal Impact report, 2015

dJnnovaHiEd
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“Innovators are people who are real misfits in their
field, because they can see across borders, they
can see across borders of discipline, geography, all
of that. They’re the ones who can make those
disparate connections between, say, DNA and a
hard drive, and say “Let me make a DNA hard
drive.”

— Nina Tandon

InnovaHiEd

“VUCA world” i.

Volatile =
Unrest

Complex
Ambiguous

Source: Dr. Bob Johansen; President and-CEO of the Institute for the Future
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a connected world tha motes |nnovat|on

Source: Carna Botnet

A highly competitive world

Global Top 10

=

Switzerland

Singapore
United States
Finland
Germany

Japan

Hong Kong SAR
Netherlands

O 00 ~N OO g & W M

United Kingdom

o

Sweden

http://www.weforum.org/reports/global-competitiveness-report-2014-2015 |nﬂOV6Hi Ed
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Connected R&D

REINVENTING
DISCOVERY

The Mew Era of Networked Science

B

MICHAEL NIELSEN

Intensifying collaboration in research

New players are emerging in the research landscape (the size of the bubble reflects the number of scientific
publications) and collaboration is intensifying (the thickness of the link reflects the intensity of collaboration,
iLe. co-authorships).

Scientific articles and co-authorship, 1998 and 2009
Numbers based on wholr counts
T

=T S, N

s

based on Scopms Customn Dota, Elsevier, D
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Knowledge economies pillars

* SMET human
resources

* Innovation, R&D
* Policies
 CIT Infrastructure

process,”

http://web.worldbank.org/WBSITE/EXTERNAL/WBI/WBIPROGRAMS/KFDLP/0,,cont itentMDK:21437029~menul PK:1727232~page
PK:64156158~piPK:64152884~theSitePK:461198,00.htm|

“Whatever their level of
development, countries should
consider embarking on a knowledge-
and innovation-based development

JnnovaHiEd

Urban economic clout moves east.

economic

Newcomers Dropouts s
in 2025 in 2025 o gy

Sharmyang Rhesin-hair
5 - 5 Snanzhen Riic: de Janaro
Tian{i Stuttgart Rhein

‘Wubhan Taipei Ani in
Xi'an Vienna

@ Mewcomer—absent in 2007

l | r b a n World's top 50 clties, ranked by GDP' [vopout — included in 2007 Top 80ty i bath
bt not in 209 2007 and 20825 bt inglucdindg in #0285

S h I ft S Banghok Athans * e
Baijrg Barcakna
Chergdu Drerviar
Changang Dieroit —
Dk Hamburg
[ Libe o
2007 —_ 8/50 Fashan Mebourme e
Guangzhou Mirnespolis—St. Faul -
Hangzhou Wunich
Mumbai Magoya
Narying Qe SGI is messared in dedlars, using market exchange mbes in 2oo7

peregating neighboring vities when appropriate (eg,
geles, Long Beach, and Santa

McKinsey Quarterly, September 2011 Newsletter
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“Our future
competitiveness
depends on a skilled
workforce of
engineers and
innovators.”

~Dr. Ray O. Johnson,
SVP & CTO, Lockheed Martin

formula fogsgnovation
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Formula for innovation @ macro level

* Multi-disciplinary, multi-national,
multi-stakeholder teams

* Multi-disciplinary curriculum
(SMET + liberal arts + management,
social sciences, etc.)

* Rule of law, society embracing
mobility, policies
* Infrastructure

Adapted from : WBI & Innovation 100, WEF 2008
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Formula for innovation @ micro level

T & collaborating with many people simultaneously

S

f’.""" Ha!& the a different persuas'vira &technique
aq

g
' & complexity

Adapted from Dr. Bob Johansen, President and
CEO of the Institute for the Future °
*Daniel Goleman

* Mobability — ability to work in large groups; talent for organizing
_,---"““'Uﬁ_', S * Influency — ability to be persy#®Ne in multiple social contexts &
«I.Ballﬂl‘s media spaces; understan§in Q ach context & space requires

novation in rapid, iterative circles

E
r“l"re * Protovatg fe
rTnm Hsﬂnl salggfsﬂa l!-'dkills
Soste R iee” o Emerg ™ ability to prepare for & handle surprising results

» Cooperation Radar — the ability to sense, almost intuitively, who
would make the best collaborators on a particular task

what you know!

It’s not what you know ! I

... but what you can do with

9 de junio de 2016
Monterrey, Nuevo Ledn

20



XLIll Conferencia Nacional de Ingenieria de la ANFEI Conferencia Magistral
La formacion de los estudiantes de ingenieria para enfrentar Mtra. Lueny Morell
los retos globales Desarrollando los Innovadores del Siglo XXI

~ NEEDS ANEW

BREED OF

s
a locally relevaRt#1oBally €o mpetent engineer

“Google doesn’t care anymore
where you went to school
(university)”

Laszlo Bock, Google's SVP of People Operations

https://www.linkedin.com/pulse/google-doesnt-really-care-anymore-where-you-went-school-fairchild (h"mOVaHlEd
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Engineering competencies employers seek (2015)

* leadership

9.1%

e msm‘u"%c‘:g"of —— * the breadth Ja team
structure.
« written co 9 lnication skills
* problem-s S g skills
) * strong wo! L hic

* analytical, ntitative skills

0ing
pt-r;nnal\ly

Entrepreneurial
skilshis-taker (EHLE

Creativity

InnovaHiEd

http://naceweb.com/about-us/press/class-2015-skills-qualities-employers-want.aspx

The 5 skills of disruptive innovators

How do innovators come up with new ideas?

* Associating
* Connecting the dots, visualizing problem & solution
* Questioning THE "

OF =AU

* Break out of the status quo; consider new possibilities
« Obseniine INNOVATOR'S
. Dhetect small behavioral details that suggest new way of doing DNA ¢
things
* Networking oF oisrugl

* Gain radically different perspectives by connecting with
people from diverse backgrounds

* Experimenting
* Relentlessly try on new experiences

AInnovaHiEd )
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how can we develop
the next generation of
innovators?

@v_aﬁm

Entrepreneur
A person who undertakes

The challenge

and operates a new enterprise

or venture and assumes

Inventor

some accountability for
A person who creates new

inventions, typically technical devices s I GRS 5

such as mechanical, electrical
or software devices, Engineers
or methods

“..create a world
that has never been”

Sources: Wikipedia, Theodore Von Karman
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Entrepreneur

A person who undertakes

How can we educate?

and operates a new enterprise

Inventor or venture and assumes

A person who creates

some accountability for

new inventions,

typically technical devices Enineer

such as mechanical, electrical
or software devices, I nve nto r

or methods.

Entrepreneur

7

Alired Nobel /

“In the spirit of honoring
traditions, universities
hang on to past practices
imperiling their future.”

Clayton Christensen
Harvard University
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1 fc;:.?! X

’)’/ facts, but the ° ‘*

d to think
ca nno%b_e learned
AT

We are teaching |
215t century "
students with
20th century
curricula in
18t century
classrooms

ey

InnovaHiEd
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The talent challenge

% of candidates considered suitable for hire!

Of roo graduates with the correct degree, how many

could you enmiploy if you had dewrand for all?

Engineer Finance/accounting Generalist
Central Hungary I S0 I 50 [
i Czech Republic| [N s0 . 20 . 20
s Poland I 0 Y Bl s
Russia - 10 - 20 - 10
Asia Malaysia | ES I 25 e 20
India e 2s e s I 0
Philippines I 2o P 30 I -
China Il o s | ]
Latin _ Mexico? I o I | [l
i Brazil Il 3 Il 3 M s

!Suirability rates empirically based on 83 interviews with human-resources (HR) professionals working in countries shown.
*Mexico is the only country where interview results were adjusted—to 20% (from 42%) for engineers and to 25% (from 35%) for
finance/accounting employees—since interview base was thinner and risk of misunderstandings high.

Source: Interviews with HR managers, HR agencies, and heads of global-resourcing centers; McKinsey Global Institute analysis

Source: McKinsey Quarterly, Making talent a strategic priority, January 2008

I have a cum-laude degree in molecular
biometrics from Cambridge; a PhD in
quantum physics from MIT; gold medal

9 de junio de 2016
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CULAR, DOCTOR COM LAUDE EN FiSICA CUOANTICA ,
MASTER TOR
GRESD TE EMPRENDEUDRESDE NUENA YORI<,

SOY DIPLOMADRD FOR CAMBRIDGE EN BIOMETRICA MOLE -
OXFORTD . MEDALLA DE ORO EN EL Coil -
PRIMERS DE PROMOQISHN EM INGENIERIA ESBACIAL...

(‘BIEN,..-'LY USTED QUE SARE HACER ?)

TSI e———
———
e

TPS (think-pair-share) 5 min

Make a list of initiatives/activities you are doing to promote
the development of innovators in your university.

JovaHiEd D

9 de junio de 2016
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5 things

“Make innovation & entrepreneurship
education & practice a signature
feature of the entire university, create
a culture everyone can be part of”

US National Academies Educate to Innovate: Factors That Influence Innovation:
Based on Input from Innovators and Stakeholders

InnovaHiEd
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1 Develop a culture

of innovation
across the
university

nnovation to society!

IDENTIFY GOALS
= IDENTIFY

OBJECTIVES

SPECIFY
APPROACHESJ

aternational accreditatiof

Say what you do, do what vou say,
prove it, improve it

InnovaHiEd

9 de junio de 2016
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* Adopt a continuous quality improvement culture
* Establish a Center for Engineering Education Excellence
* IGIP International Engineering Educator Certification

 Re-write R* (role, responsibilities, reward & recognition)
* Require all new professors a minimum training in instructional
leadership
* Promote self-learning (journals, books, conferences, networking)
* Recognize good teaching (teaching excellence award)
* Publish your instructional innovations

* Network to learn, partner (IFEES, ASEE, GEDC, SPEED, SEFI...)

Building capacity in instructional leadership

(JnnovaHiEd

CONTINUOUS IMPROVEMENT MODEL

“& ioncupos’

Continual
Improvement

Survey &
Feedback

Students’
Success

5

Inputs to
Accreditation

Copyright © 2014 lonldea Inc.
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InnovaHiEd announces the
Program to obtain the
IGIP INTERNATIONAL
ENGINEERING EDUCATOR
CERTIFICATION
an internationally accredited

pedagogical qualification

Provides fundamental knowledge of the
theory, the didactic

methodology, as wel 3
practices of engineering education te
become effective teachers and

mentors.

€ wusw [T GovED

& months

Face to face & online

For engineering,
technology &
related disciplines
professors, grad
students

Offered by world
experts

www.innovahied.com

innovahied@gmail.com

IGIP International Engineering Educator

Certification Program

* An internationally accredited pedagogical qualification

* Provides fundamental knowledge of the theory, the didactics and the
methodology, as well as the best practices of engineering education
to become effective teachers and mentors.

* Face-to-face and online components... “learning by doing”

Professors who complete this program are encouraged to
use the title of Ing.Paed.IGIP in their business cards, to be

recognized as a bona-fide International Engineering
Educator, per IGIP global standards.

http://www.igip.org/igip/ing-paed-igip

http://innovahied.com/

9 de junio de 2016
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BL, CDI@} Learnil
Learping, Ind

RN

2

Build capacity in Learning Methods

* Should address ALL learning styles

* Traditional lecture (active breaks,
avoid death by power point!)

* Demos
* Hands on learning
* Peer learning

The Pyramid Learning

Average Retention Rates

Lecture 5%

Reading 10%
Passive ey
Teaching Audio/Visual 20%

Methods

* MOOCs Demonstration 30%
* Industry visits Participatory / 509 Discussion Group 50%
. Teaching

PBL, PyBL_ Methods 75% Practice by Doing 75%
* Presentations
o 90% Teach Others 90%

Reports

Adapted from National Training Laboratories. Bethel, Maine

+ Teamwork o ' o et !

""" Anything but just lecture!

dr‘mé@al-ﬁgd\?
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Monterrey, Nuevo

Ledn

33



XLIII Conferencia Nacional de Ingenieria de la ANFEI
La formacion de los estudiantes de ingenieria para enfrentar

Conferencia Magistral
Mtra. Lueny Morell

los retos globales Desarrollando los Innovadores del Siglo XXI

Innovation & entrepreneurship track

» Basics

» “Ready (basic)” skills

business foundations, communications &

interpersonal skills, digital skills, Entrepre-
economics, financial literacy “;l:‘i:;:'

* Business functions S
day-to-day skills that are essential to the Functions
success of any business be it a home- Ready
based venture or a fast-growing Skills
corporation.

* Entrepreneurial skills Skits
entrepreneurial processes A

& entrepreneurial traits/behaviors

innovation & entrepreneurial track

InnovaHiEd

“[Environments that] explicitly

encourage innovation, have physical Educate to
. Innovate
spaces for free/open/informal pagki That isacs ovtn

discussions, facilitate interdisciplinary
collaboration, encourage following
one’s passion, place a strong
emphasis on the value of education,
and provide freedom to tinker.”

Educate to Innovate, US National Academies, 2015

creative spaces for generating & exploring ideas k=R

9 de junio de 2016
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3 develop industry-
university partnerships
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“Industry experience adds value for everybody. | think
it’s a wonderful experience to get into an industrial lab
and have an internship experience or in some way get
broadened. Even if the person’s whole ambition is to be
academic forever, it doesn’t hurt, and it’s not a very big
time investment in terms of their overall time in college.
| see tremendous learning from interns that we get here

[at Corning] every summer.”

— David Morse

Educate to Innovate, US National Academies, 2015

Educate to
Innovate

term impact

Evolutionary
Innovation

% Advanced development

Up to 2 years

Adapted from HP Labs

Develop an R&D Portfolio with projects of short, medium & long

Innovation

Applied research Exploratory research

R&D thrusts: what we are good at, where opportunities lie

3

Revolutionary »2\\
pd

-
! P. 4
S

5 — 20+ years

CEETTT T
20
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support services

* Accounting & financial management
services

* Legal assistance (IP, incorporation,
import/export requirements)

* Access to capital
* Marketing assistance

particularly other clients

* Assistance in developing presentation
skills, business etiquette

Provide incubator (shared) space with key

* Business plan writing and business basics

* Access to broadband high-speed Internet
* Networking with other entrepreneurs,

¢
Where Learning

New learning platform for engineering education in Silicon Valley

InnovaHiEd

www.galvanizeu.com
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“If globalization is the
new playing field, then
innovation is the way

you play the game
in the 21st century.”

-US Council on Competitiveness
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how can we develop
the next generation of
innovators?

(nnovaHiEd

Student centered, competency based
curriculum
Multi-disciplinarity

Engineer
Inventor ‘ o“

Entrepreneur “a _atlve spaces

Role models

Networking
R&D Portfolio I
. JTOVQHIEd )
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“Start by doing what's
necessary,; then do what's

~ possible; and suddenly you
N\ are doing the impossible.”

el e

seaioks Francis of ..A; -

“The ones who are
crazy enough to think
they can change the
world are the ones
who do.”

-Steve Jobs

\

dnoveHiE
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¢Quiénes en esta audiencia se
atreven a ser los proximos locos
(digo, innovadores)?

InnovaHiEd

TO ENGINEER IS HUMAN

ENGINEERING FROM 1964-2014

InnovaHiEd
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A world-class team of experts with

i Gracias! extensive academic and industry
experience, offering services to help

Th an k yO U | higher education leaders in
transforming their institutions to better

lueny.morell@gmail.com respond to their stakeholders’ needs

and the socioeconomic development

www.luenymorell.com (blog)
challenges they face.

www.innnovahied.com

InnovaHiEd
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