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| aim to help engineers create a more
just, inclusive, and sustainable world
by applying principles from behavioral
science to the engineering design process.



Learning objectives

. Understand what behavioral science, heuristics, and biases are.

ldentify ways behavioral science shows up in our everyday lives.

Recognize common heuristics and biases that impact engineering
decision-making.

. Apply evidence-based strategies to leverage behavioral science for
improved innovation and sustainability.

Reflect on the relevance of behavioral science in your role and/or
organization.
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What is behavioral science?

Why should you care?
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By Laurenrosenberger - Own work, CC BY-SA 4.0,
https://commons.wikimedia.org/w/index.php?curid=67117183






COGNITIVE

We store memories differently based
on how they were experienced

BIAS CODEX

We notice things already primed in
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We edit and reinforce
some memories after the fact

We favor simple-looking options
and complete information over (%)
complex, ambiguous options

To avoid mistakes,

we aim to preserve autonomy
and group status, and avoid
irreversible decisions
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We project our current mindset and
assumptions onto the past and future

DESIGNHACKS.CO - CATEGORIZATION BY BUSTER BENSON

- ALGORITHMIC DESIGN BY JOHN MANOOGIAN III (JM3)

We are drawn to details
@ that confirm our own
existing beliefs

We notice flaws in others
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notice flaws in ourselves
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Meaning

We think we know what
other people are thinking
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SAVE THE POLAR BEARS!




“Loss-framing is more effective inimproving

green intentions and behavior”

Homar & Cvelbar, 2021



PRESENT BIAS

OUR TENDENCY TO GIVE STRONGER WEIGHT TO
PAYOFFS THAT ARE CLOSER TO THE PRESENT.

MAYRE YOV SHOULD
START WORKING ON
THAT PROJECT S0 |
DON‘T HWAVE TOPULL
AN ALL-NIGHTER?

FUTURE
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THE RATIONAL THING TO DO

GOOD IDEA! IF I START NOW (@
I'LL HAVE PLENTY OF TIME 5 '
TO GET EVERYTHING DONE y) AT,

AND WON'T STRESS ABOUT IT) FUTURE

WHAT WE ACTUALLY DO

FUTURE ﬁ
SELF

\ YOU ARE
THE WORST.

THAT SOUNDS
LIKE A YOU
PROBLEM.

© BLOG.DOIST.COM
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Future-framing can increase

sustainable decision-making.
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There are other common framing biases.
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Image from Dan Ariely, danariely.com



There are other common framing biases.

99.98 98 9991 9997 995 99.64

Qo
ggoq 859
§80«
70 -
§60~
gSO«
Q 40
> 30- 75
§20_‘ 1717 12
510~ 425
0 ml’ e ) |
= - E z 2 E 8 - 2 = 5
E § 3§ £ § 5 § @& £ 2 %
t & < 2 s 5 o 5 ‘%
3 g 4 8 - o
D
z 2
K=
-

Effective consent rates, by country. Explicit consent (opt-in, gold) and presumed consent (opt-
out, blue).

Image from Dan Ariely, danariely.com



To overcome status quo/default bias,

require a decision.
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Framing effects can inform more sustainable

design decisions.

Table 2. Engineers Achieve More Points When Given the Endowed
Version of Envision

Statistic Standard Endowed
Mean 81 112
SD 40.1 42.6
Percent achieved 51 66
p-value <0.01 <0.01

Shealy et al., 2016




There are [still] other common framing biases.

CHAINSAWSUIT.COM
've heard the
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Fourd 20,000 results.

Literally the first link that
agrees with what you
already believe

Completely supports your viewpoint
without challenging it in any way

Another link
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To overcome confirmation bias, try to prove

yourself wrong.
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There are [still] other common framing biases.

How old was Mahatma Gandhi when he died?

Adapted from Strack & Mussweiler, 1999.



There are [still] other common framing biases.

How old was Mahatma Gandhi when he died?

Did Mahatma Gandhi live beyond 1407 Did Mahatma Gandhi live beyond 97
79 72
67 50

Adapted from Strack & Mussweiler, 1999.






Common failures of teams: uneven participation

People who are higher status/rank
speak more

Problem 1: Getting everyone to contribute ...
“Lions and Mice™. Total amount of talking as a function of
speaker rank - a universal law of social behavior

=l typical d-persan group, 2 peaple do over
682% of the falking

*In G-person group, three people do over
86% of the talking

I 8-person group, 3 people do over 77% of
the telking
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Rank of the Speaker from 1 (most talkative) down ... (to & - least talkative)




Common failures of teams: cascading




Common failures of teams: uneven participation

How leaders lead matters!

Create environments that allow
for even participation.




Common failures of teams:

common knowledge effect

Common knowledge is discussed
MORE

The more members who have a piece of information,

the more discussion it receives in the group decision process.
(Gigone & Hastie, 1993, 1996, 1997)
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Common failures of teams:

common knowledge effect

How can we expose and share
ALL information?



Common failures of teams:

Silencing individuals

BY %

Autocensura elroto@inicia.es



Use “Thank you, because” to help encourage

productive disagreement

Zhao et al., 2024, in prep




Remedies for common team challenges

Inquisitive & self-silencing leaders
“Priming” critical thinking (vs. consensus)
Rewarding group success

Role assignment

Perspective changing

Devil's advocate

Red teams (contrarian teams)

Delphi method

Cass R. Sunstein

Coauthor of the bestseller Nudge

Reid Hastie

GETTING BEYOND

GROUPTHINK TO
MAKE GROUPS

SMARTER

SSSSSSSSSSSSSSSSSSSSSSSSSS




BEHAVIORAL
scirentist

THE NEW YORK TIMES BESTSELLER

T}{/I/IQIKING,
L
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DANIEL

KAHNEMAN

WINNER OF THE NOBEL PRIZE IN ECONOMICS

“[A] masterpiece . . . This is one of the greatest and most engaging collections of
insights into the human mind I have read.” —wiLL1AM EASTERLY, Financial Times

Other resources

FREAK@RNOMICS

THE HIDDEN SIDE OF EVERYTHING

NEW YORK TIMES BESTSELLER

REDICTABLY
YNOILYYY|

The Hidden Forces That
Shape Our Decisions

Cass R. Sunstein

Coauthor of the bestseller Nudge

Reid Hastie

GETTING BEYOND

GROUPTHINK TO

MAKE GROUPS
SMARTER
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Before we move on to questions,

take some time to reflect:

What is one thing from this presentation that you'd like to use?

What is one concrete step you can take to apply it? When/how will
you complete it?

What was the clearest point/topic?

What was the muddiest point/topic?

What would you like to learn more about?
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I'd love to chat more!

jennc@uark.edu
479.575.3144
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