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» As human’s brain is designed to develop new
circuitry, rewire itself based on new thoughts and
behaviors, here is how to get started:

»1. Find quiet time every day for reflecting on what you are
thinking and why.

»2. When you find yourself in a fixed mindset, ask if it is
coming from discomfort with change or fear of making a
mistake.

» 3. Make it a priority to learn or try something new every day.
»4. Ask questions more often than you give answers.

»5. Do something that stretches you beyond your current
capabilities at least one time per week.
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Motivation

* A truck driver tried to pass under —— . ————
a low bridge. But he failed, and = i UM T e

the truck was lodged firmly under G i

the bridge. The driver was unable

to continue driving through or

reverse out.

* massive traffic problems
* emergency personnel
* engineers
- firefighters
* truck drivers

MISCELLANYI.-"’THE TRUCK THAT COULDN'T

*How to dislodge the
trapped vehicle?

https://www.interaction-design.org/literature/article/what-is-design-thinking-and-why-

is-it-so-popular . . .
Pop >k S iple SIS (S0 815 e 50 8



Motivation

*How to dislodge the —
trapped vehicle? = RU T
*To dismantle parts of
the truck? o
*To chip away at parts of Fmij
the bridge. '_ f

*Each spoke of a solution =
which fitted within his or s
her FESPECtiVE level of wscean/THE TRUCK THAT COULDN'T
expertise.

https://www.interaction-design.org/literature/article/what-is-design-thinking-and-why-

9

is-it-so-popular . . .
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Motivation

* A boy walking by and witnessing
the intense debate looked at the
truck, at the bridge, then looked at
the road and sai nonchalantl¥
"Whg not just let the air out of the
tires?" to the absolute amazement
of all the specialists and experts
trying to unpick the problem.

* When the solution was tested, the
truck was able to drive free with
ease, having suffered only the
damage caused by its initial
attempt to pass underneath the
bridge.

T —— ——

RU M PF

M;SCELLANY:‘;’THE TRUCK THAT COULDN'T

https://www.interaction-design.org/literature/article/what-is-design-thinking-and-why-

is-it-so-popular . : ST
Pop ok S8 lsy g6l (9 8150 e o 1o



Motivation

e B ——— .

- The story symbolizes the struggles [ ———

we face where oftentimes the most e RU 70 P
obvious solutions are the ones A\ |
hardest to come by because of the
self-imposed constraints we work
within.

MISCELLANYI.-"’THE TRUCK THAT COULDN'T

https://www.interaction-design.org/literature/article/what-is-design-thinking-and-why-

is-it-so-popular . : ST
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* While we know a lot about practices

that stimulate new ideas, innovation

teams often struggle to apply them.
Why?

* Because people’s biases and entrenched
behaviors get in the way.

* However, design thinking

* helps people overcome this problem and

. . . Jeane Liedtka,
unleash thelr Creatl\“ty- Strategist and Professor,

- profoundly reshapes the experiences of the Darden School,
innovators themselves. University of Virginia
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What is design thinking?

“Designers...don't tryto search
for a solution until they have

and even then, instead of solving
that problem, they stop to
consider a

. Only then
will they finally converge upon
their proposal This processis
called * oy

Don Norman
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What is design thinking?

Inspiration

Ideation
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What is design thinking?
We are all DESIGNERS!

Learn about
the audience
Far whom you
are designing,
h',r chservation
and inteview.
Wha is my
user? What
matters fo this
person?

eo N

Brainstarm

and come up

with as many
c i creative
pn::iﬁ?n?;aw salutions as
that is busaj oealula;
on User needs o ;5 ﬂlf
and insights. s :
What are thair
needs?

Build a
representation
of one or mare

af your ideas to Shaore your
show to others, prototyped
How can | show idea with your
my idea? original user for
Remember: A feadback.
profolype is What worked?
just a rough What didn't?
draft!

b S sl 1S (g BT o 5o 16



What is design thinking?

Stanford d.school Design Thinking Process

* Personas

* Role objectives
« Decisions

* Challenges

« Pain Points

hittops L/ faschool . stanford.edu

1+ Interviews
| * Shadowing

» Seek to understand
' » Non-judgmental

» Understand impedimeants
« What works?

* Role play

« Iterate quickly

» Share ideas

« All ideas waorthy

» Diverge/Converge
» "Yes and” thinking
* Prioritize

, Mockups
/| + Storyboards
f '+ Keep it simple

IDEATE '+ Fail fast

| = Tterate quickly

PROTOYPE

b S 1ol IS (g 8T8 o 53 !



What is design thinking?

Stanford d.school Design Thinking Process

» Share ideas

« All ideas waorthy

» Diverge/Converge
» "Yes and” thinking
* Prioritize

1+ Interviews

,ff | * Shadowing

/| » Seek to understand
' » Non-judgmental

i * Mockups
/| + Storyboards
f '+ Keep it simple
'+ Fail fast
| = Tterate quickly

DEFINE PROTOYPE

* Personas
* Role objectives
« Decisions

* Challenges
« Pain Points

» Understand impedimeants |
» What works?

) : * Role play
https./faschool.stanford.edu - Iterate quickly
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What is design thinking?

nking Process

Share ideas

« All ideas waorthy

» Diverge/Converge
» "Yes and” thinking
* Prioritize

Stanford d.school Design Thi

1+ Interviews

,ff | * Shadowing

/| » Seek to understand
' » Non-judgmental

Mockups
» Storyboards
'+ Keep it simple

IDEATE '+ Fail fast

| = Tterate quickly

PROTOYPE

= Personas

* Role objectives

« Decisions

* Challenges

+ Pain Points - Understand impediments |
« What works?
* Role play

https./faschool.stanford.edu - Iterate quickly
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What is design thinking?

Stanford d.school Design Thinking Process

» Share ideas
« All ideas waorthy

» Diverge/Converge
» "Yes and” thinking
* Prioritize

1+ Interviews

,ff | * Shadowing

/| » Seek to understand
' » Non-judgmental

i * Mockups
/| + Storyboards
f '+ Keep it simple
'+ Fail fast

| = Tterate quickly

PROTOYPE

= Personas

* Role objectives

« Decisions

* Challenges

+ Pain Points - Understand impediments |
« What works?
* Role play

https./faschool.stanford.edu - Iterate quickly
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What is design thinking?

Stanford d.school Design Thinking Process

* Personas

* Role objectives
« Decisions

* Challenges

« Pain Points

hittos L faschool

» Share ideas

« All ideas waorthy

» Diverge/Converge
» "Yes and” thinking
* Prioritize

1+ Interviews

,ff | * Shadowing

/| » Seek to understand
' » Non-judgmental

i * Mockups
/| + Storyboards
f '+ Keep it simple
'+ Fail fast
| = Tterate quickly

PROTOYPE

Stanford.edu

» Understand impedimeants
« What works?

* Role play

« Iterate quickly

b S 1ol IS (g 8T8 o 53 "



George Couros

b S sl 1S (g BT o 5o



if Characlepislics of#e Innovalor's I“‘[inds@

1313_ %auﬂﬂ ( sunoa @ g couwros

W tmmavithing amimbieh : The bali) thet, alilitics, intelligence amd talonts are DEVELOPED,
o e ;.ﬁjhﬂu mﬁhj BETTER iJ.m._@.

@ cHPATHETIC
€ ecriecTive ©FPROBLEM FINDERS

o5 ; TEACHER 4
L, i a |[Foedl » N [Fwsaq !
N STUDEWTS t I « g i "
. "..,‘ o SmokS 1 “"'*"'-:"5" - L wrthoam |«
% v - QUEST . AN SWE R
» i -
~ ]
v I
x r -

-
RESILIENT . " _.-» © RIsk-TAKER

gy

e 1 ""‘*--.. e 117 ¥
& » - : A 3 .
@casﬁraﬂs '_’J_ s © VETWORKED
Redee O o0BseRVANT

IDEA + ACTION* FRUIT |ON
,Mh il wean)

Mpaeaenpaaibod G

bitly/Imindset

b S sl 1S (g BT o 5o



2 I& Characlepislics of#e Innovalor's I"[indsfg

1313_ Sﬂmﬂﬂ (ownea @ g couwros

ene omd talents are DEVELOPED
WML D~

intells

Jhe cmenntns Ml&t:-ﬂuuinj thet abilities,

@ curATHETIC
O rerLecTivE ceiLiER ©FPROBLEM FINDERS

4 E ‘\\ sTUDEWTS “ F tha i A :3#”% nn.l !
I Wi = -
L B sHoES W auesrion) ? ANSWE
) [

" RESILIENT g __

8 e
T o B ™
G
— "-_' AT I|'_-.".._.II
e L g g = S
e : L
-
-

O creaTors

__ ®
@ ool 3
- :
IDEA + ACTION > FRUIT |ON £
(wit had wirk)

b S sl 1S (g BT o 5o



2 I& Characlepislics of#e Innovalor's I"[ind.ﬁB

]313_ %ﬂ\gﬂ (ownea @ g couwros

o et cmimbith : Tha bulisf bhel, abilities, intelligence amd talents ace DEVELOPED,
" = :ﬁjhﬂumﬁhj BETTER iJ.m._@.

EMPATHETIC
0 € PROBLEM F;MDIEES

QEEEELELTIUE TEACHER 4
P t‘h. —ois ® Hrmﬁ | > . JFwisa] f,
. o SMoES . A amnoul? - Ht*;l?'&“ s
L s -
L |
\ |
x -

-
-
Ca

8
lf'
.-
=

r'l:;_
z

e 3
=

IDEA + A T!nH=qurrmu
{wit ha-d l».rlrF-,I:'

b S sl 1S (g BT o 5o



2 I& Characlepislics of#e Innovalor's I"[ind.ﬁB
]313_ %ﬂ\gﬂ (ownea @ g couwros

o et cmimbith : Tha bulisf bhel, abilities, intelligence amd talents ace DEVELOPED,
" = :ﬁjhﬂumﬁhj BETTER iJ.m._@.

EMPATHETIC
0 € PROBLEM FINDERS

QEEFLE{,TWE TFA':HEE
. sTUDEWT'S q" Il ;P g’ ‘ ,
3 - SHOES v -1,. n:ésmu :J ; HSI?E“ -
% F o
* ]
_ (Y I
x -

-
- _.—p O RISK-TAKERS
A 2 e

Vi - -
CREATORS 4~
@ casir BSERVANT

IDEA + ACTION? FRUIT |ON 7.
,Mﬂ had k) bitly/Imindset

b S sl 1S (g BT o 5o

YpamTwpaa|bid)




el Jas g

(b S8 Sy,

i (b K2y

(>l Sy I, lgdlio ®

€l dinsg s sl (e S0
POl sla 4 ) plaoyge *

S o 5 4o Lo °

>l S 1 lds s (S BT e 50 27



A few examples

1. Braun/Oral B
Electric Toothbrush

In 2016, Braun and Oral B recruited the expertise of designers Kim Colin and Sam
Hecht, to create a smarter electric toothbrush.

When they initially partnered with Braun and Oral B, the manufacturers suggested
Colin and Hecht design an electric toothbrush with a variety of sophisticated data-
tracking features including

* amusic player,

e ways to sense how well the user’s were brushing every single tooth,

e and even how sensitive their gums were.

>b S8 by 1S (28151 e 50 *



A few examples

1. Braun/Oral B
Electric Toothbrush

However, Hecht and Colin quickly advised them to think more about the customer’s

experience as opposed to their own vision for the product. They suggested how a

few simple additions to the brush could solve many of the frictions their user’s were

reporting. Hecht and Colin added

* on-the-go, USB charging and made it easier for user’s to order replacement
brush heads, problems that Braun and Oral B consumers had already

expressed.
The result was an exceptional product that took user feedback into consideration to

boost sales and increase customer loyalty.

>b S8 by 1S (28151 e 50 ©



A few examples

2. Questioning the status quo by asking “What if”
and “Why not?”

Conventionally, when designing an OpAmp, with a given amount
for the entire settling time, t,, the small- and large-signal settling
times used to be determined using, e.g., t..=2/3.t; and t,.=1/3.t;
both depending on the value for the bias current of the input
devices. The designer had to choose the maximum value
between the two.

len :
1 : t2

Qutput Voltage

i ' time .
Slewing' Settling | b 5SS 1l ild (S 38T 51 o 4o 20




A few examples

2. Questioning the status quo by asking “What if”
and “Why not?”

What if we choose ti and t ¢ in a way that the bias current for
both criteria is the same, leading to smaller value for the bias
current?

1 C. af W . VEs
L == Vegri— s = (g,
2 /’ 1 + 21;_— Iss lrs

The optimized large-signal settling time is obtained from
Is
F oo «2 r r ?
1 + ( 14! 15/( 1+ 215 ) ( J clT.i/ZI“ FS)
where rg 1s the total settling time.
The optimized current is calculated from

2 Vis Ce - Wal Ve
Lopt s (1 -4 27::}2/)’ Vs .

ILs.0pt =

b S s yldy (1S (g 15 anno 5o 31



A few examples

2. Questioning the status quo by asking “What if”
and “Why not?”

Available at
www.ElsevierComputerScience.com INTEGBATION
(—!t ‘ POWERED BY SCIENCE @mnsc-r- theVLS|Journa|
ELSEVIER INTEGRATION, the VLSI journal 36 (2003) 175-189

www.elsevier.com/locate/vlsi

Low-power design techniques for low-voltage fast-settling
operational amplifiers in switched-capacitor applications

Reza Lotfi*. Mohammad Taherzadeh-Sani. M. Yaser Azizi, Omid Shoaei

IC-Design Laboratory, ECE Department, University of Tehran, Tehran, Islamic Republic of Iran

b S s yldy (1S (g 15 anno 5o 32



A few examples

3. Body-weight support system for CP children
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A few examples

3. Body-weight support system for CP children

elapy ciimemsing

the-body-w |gHt suppO‘ ‘system




A few examples

3. Body welght support system for CP children

. W

- ,,
—ﬁ{é%smg in a phygotherapy Chhlt*’t‘j%m
~ the body-weight sunport system




A few examples

3. Body-weight support system for CP children
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A few examples

3. Body-weight support system for CP children

'_ng in a physiotherapy Thintc-tsing
the body-weight sunnert system




A few examples

3. Body-weight support system for CP children

ol

After 18 seof ecising in a ysiotherapy clinic
using the body-weight'support-system, the child can walk
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Why is "Design Thinking useful for
students?

Many students want to have an impact on the world
through entrepreneurship or corporate entrepreneurship.

Design Thinking is useful for everybody.

Design Thinking provides a structure for your mind and
your thesis.

b S sl 1S (g BT o 5o



Why is "Design Thinking useful for
students?

Design Thinking provides a structure for your thesis

1. Empathize: Understanding the user and the problems they face through
conducting user interviews, creating empathy maps, and listening to user stories.

2. Define: Organizing and analyzing the research information to produce a concise
problem statement and possible solution or hypothesis.

* Why (For whom) are you solving this problem?
- Why is it important to solve this problem?

- What exactly is the problem you are trying to solve?
* What is the state-of-the-art? What are the pros and cons for available solutions?

> S 1y 1S 8T s 5 -



Why is "Design Thinking useful for
students?

Design Thinking provides a structure for your thesis

3. Ideate: The brainstorming phase. Designers think of a wide variety of possible
solutions and evaluate each one.

* What is your proposed idea?

* What is your contribution?
* What are the analyses behind your proposed idea?

> S 1y 1S 8T s 5 -



Why is "Design Thinking useful for
students?

Design Thinking provides a structure for your thesis

4. Prototype: Turning ideas into a physical representation of the product that will
solve the user’s needs, slowly adding greater detail and complexity as designers
move between testing and iteration.

5. Test: Putting the prototype in the hands of the user and determining whether
the product has solved the problem at hand and reduced friction or frustration.

- What is the prototype supporting your claims?

- How have you designed and implemented the prototype?

- What are the test results supporting your claims?

>b S8 by 1S (28151 e 50 -
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Work on Your Innovation Skills

1. Discovery

Choose an affirmative, strategic topic.
Gather data. Understand & empathize 8. Iterate & Scale
with unmet needs. / Evaluate. Learn. Create. Innovate.
/
. ;
2. (Re)Frame opportunity 7. Deliver
Look for patterns & insights. /1 Plant Final testing, approval and launch.
Question assumptions. e
Frame your POV. Define \ .
sgibnidind e 6. Rapid Prototype /test
> Think big, act small, fail fast; learn from
3. Incubate \‘1\ end-users and refine.
Switch gears. Feed your \ .
brain with diverse 5. Evaluate/Refine ideas
st'rf'u"‘ Mieditate: Sleep 4 IﬂE:EtE.f What is desirable, feasible, viable
o illuminate about your ideas? What are the constraints?
Experiment. Explore possibilities.
Envision a desired future. Co-create
in diverse team. Make your ideas
& 2016 CreativityatWork.com

visible.

> S 1y 1S 8T s 5 -



Ideas Don’t Matter. What I
Understand After 20 Years Of
Innovation

Hod Fleishman Contributor ©
. Leadership Strategy
»

Not sure how to come up with the next big business idea? Don't
worry about it. Ideas are not that important. Better to focus on:

1.
2.

Constraining the problem you are trying to solve

Understanding what technologies are available to help solve
the problem

Continuously interact with the problem, be brave and pivot if
needed

Executing really, really, well

>b S8 by 1S (28151 e 50 »



[T NAITVARIN  Explore ideas worth spreading TED

TECH  BUSINESS ~ ARTS - DESIGN  SCIENCE ~ WE HUMANS Q

ARTS + DESIGN

How to use design thinking to create a happier
life for yourself

Feh 23, 2021/ Bill Burnett

SHARE
THIG IDEA

O

O
O
=
®
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Engage your subconscious mind ...

How to Engage Your
Subconscious Mind to Solve
Your Toughest Problems

A strategy used by the most-creative people in history

ﬁ Alsgist Bircn Sep 7, 2018 - & min reag *

httﬁs ://augustbirch.medium.co

OW-Yyou-can-engage-your-

subconsuous mind-to-solve-

¥our toughest-problems-
1cd7fee89
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To Summarize...

* “Design thinking begins with skills designers have learned
over many decades in their quest to match human needs
with available technical resources within the practical

constraints of business.

* By integrating what is desirable from a human point of
view with what is technologically feasible and economically
viable, designers have been able to create the products we

enjoy today.
* Design thinking takes the next step, which is to put these
tools into the hands of people who may have never

thought of themselves as designers and apply them to a
vastly greater range of problems.”

— Tim Brown, Change by Design
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SOLVING
PROBLEMS
WITH DESIGN
THINKING

® 7 STORIES
‘ OF

B WHAT
PI. WORKS

JEANNE LIEDTKA, ANDREW KING,
AND KEVIN BENNETT

441:- Columbla Business School
Pobdvaiin g



THINKING

—— FOR THE —

Innovation in the Social Sector

JEANNE LIEDTKA, RANDY SALZMAN & DAISY AZER

% Columbia Business School

Publishing
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Many thanks for your attention. !
{; Any questions?




