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Today’s talk

Introduction
Design foundations
Design research foundations

Two cases
- Al and automation in hospitality
* Hyundai and Boston Dynamics

Takeaways: design and
governance
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Refection in action: insight that arises from taking a
step in a design process

Reflection on action: insight that comes from
taking a step back and contemplating the design
process

Back talk: how the material a designer is working

with “speaks back” to give shape to possibility
Conversation with material: collectively, these

actions are the action of design, giving form to
something Sk Foriz | Camegie Mellon Uniersity | o



Design inquiry (Buxton, 2007)

An investigation made using the
design process

 Imagining the future

* @Giving form through
conversation with material

- Repeatedly reframing a problem
with many possible solutions

* Refining the solution through
iteration

\\
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Participatory design (Ehn, 1988)

An ideological movement, founded
iIn democratic values and the right
to work

* Innovative Scandinavian
approach to design and
implementation of workplace
technologies

- Tech safety, social effects,
rights of unions

\\
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Modern conception of design (Pickering)

* A modern conception of design
IS simple

» Non-modern design is a trip into
the unknown

* Decenters humanity —people
are in a persistent process of
interacting with and being
shaped by technology
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Design research = product development




Gap in tools: Need for hand craft

2 Oh | Boy || s it

ICEout

OH BOY is it nice fatits

Figure 1. Expressing different emotional tones for the same text

an [:I I'm not going to just stand here and

Fiaure 2. Two characters from the Montv Pvthon “araument clinic” sketch




Joy, fun and pleasure

Guus Baggermans;
Friendly Vending







Design research in HCI

g :" - - .

Describe your mood at the time you took the photo.

myA@TJ‘WA{quQwM

How long have you been in this mood?
f Less than one hour & About an hour
& Several hours & Al day

Pl

=
- & Other

' ¢ 3 | P

B g7 o s s O

Technical Gaps in New artifacts
opportunities behavioral theory and nascent
theories
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Design Research in HCI

Good Morning, Maria

Section A4, Tuesday, 7/13/23

8 Rooms To-Do Full Room

Cleaning Now

« Room7116 - Checkout
o e rel S R S ¢ ction A4: Arrived

oy ART. SO A{v& s, foovhe |

How long have you been

4 tess than one hour & About an hour ; Coming Up Next
& Several hours & All day |
& Other

s+ Room 7116 - Checkout

the Home | Carnegie Mellon Universié

A g0

Technical Gaps in New artifacts Resources

opportunities behavioral theory and nascent  for policy
theories and
governance
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Jodi Forlizzi | Carnegie Mellon University | 16 w



When is design research good?

- Technology does not exist
* No social norms around its use

- What people say they want and
what they actually want are
different

» Tight spaces for engineers and
computer scientists to
understand what to build

Jodi Forlizzi | Carnegie Mellon University | 17
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Hospitality in danger of automation

The technical potential for automation in the US

Many types of activities in industry sectors have
the technical potential to be automated, but that

Technical feasibility: % of time spent on
activities that can be automated by adapting
currently demonstrated technology

potential varies significantly across activities. — -
Managing Applying Stakeholder Unpredictable Data Data Predictable
others expertise' interactions physical work? collection processing physical work?

Accommodations
and food service

Overall 9% 18% 20% 25%
average -
Sectors?® \!

Manufacturing

5
8
51

14
5

24 21
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Agriculture

Transportation
and warehousing
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Retail trade

Mining
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A worker-centered partnership

Preparing workers for a future of automation

Ensure that worker voice, Research Questions:

: +  How are Al and automation changing
Safety’ a_gency’ and W?”bemg hospitality work? What do workers
are considered alongside experience when new technologies are
technological innovation. introduced?

*  How can workers participate in
technology design and deployment?
How can worker perspectives inform
bargaining and governance?

HNITE Carnegie rvnsiry or

Qg

YI,,

MICHIGAN STATE
University ILLINOIGS UNIVERSITY
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Al and automation in the hospita!.ity industry
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Observation at Hotels across the US
Conducted observation and interviews with
housekeepers, supervisors, and IT staff at
properties in Las Vegas, San Francisco,
Chicago, among others

Workshops & Collaborative Prototyping
Facilitated co-design workshops with dozens
of housekeepers, and follow up prototyping
sessions to refine design concepts

Jodi Forlizzi | Carnegie Mellon University | 22



Workers’ experience: Algorithmic management

*  AM systems determine which rooms are
cleaned, in what order, and how labor is
allocated

«  Workers often cannot see their full
assignments, reorder work effectively,
and lack understanding of how
decisions are made

\\
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What worker participation revealed

«  Workers, managers, developers, and
hotel leadership viewed the same
technology differently

- Comparing perspectives revealed
competing priorities

+ Many challenges stemmed from design,
implementation, and training decisions

- Worker knowledge surfaced
opportunities for improvement that other
stakeholders overlooked

\\
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Designing alternatives with workers

Good Morning, Maria

Section A4, Tuesday, 7/13/23
8 Rooms To-Do

Cleaning Now

« Room7116 - Checkout

SSSSSSS 1 Arrived

Coming Up Next

s+ Room 7116 - Checkout

Full Room List

. Room 7116 - Stay Over

ccccccccc

‘ >

- Workers sought greater control over
room sequencing

»  Workers and researchers developed a
self-sequencing alternative

» Technology redesigned to support—not
replace —worker judgment

»  Worker participation improved
transparency, autonomy, and workplace
outcomes

(Spektor et al, 2023)

\\
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Worker voice shaped both Worker experiences revealed

the technology & the rules limitations of AMs
governing its use. - Co-design generated
alternatives such as self-

sequencing

Union translated these ideas
into bargaining demands

Contract language
institutionalized worker voice in
technology decisions

kil

CULINARY
WORKERS UNION

LOCAL 226
UNITEHERE!

2
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How was design resea

Reframing: e | =1

getting to the L
assumption = _— ‘
behind the - A ) - Developing
assumption - ‘ Raw materials

for bargaining

T,

e ™ _ e

CULINARY WORKERS
UNION

Prototyping a
preferred future
state
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Hospitality: Design to Al governance

THE WHITE HOUSE @ Administration Priorities The Record Briefing Room Espanol MENU

Q

OCTOBER 30, 2023

Executive Order on the Safe, Secure,
and Trustworthy Development and
Use of Artificial Intelligence

m » BRIEFING ROOM » PRESIDENTIAL ACTIONS

By the authority vested in me as President by the Constitution and the laws
of the United States of America, it is hereby ordered as follows:

\\
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Hospitality: Design to Al governance

PRESS RELEASE

AFL-CIO and Microsoft Announce New
Tech-Labor Partnership on Al and the
Future of the Workforce

WORKERS FIRST
INITIATIVE ON Al

AFL-CIO

AMERICA'S UNIONS

December 11, 2023 D D D

New Al alliance will educate workers, incorporate labor’s voice in tech development and
help shape policy that supports workers

........ The American Federation of Labor and Congress of Industrial Organizations (AFL-CIO) and

.........

Microsoft Corp. on Monday announced the formation of a new partnership to create an
....... open dialogue to discuss how artificial intelligence (Al) must anticipate the needs of workers

and include their voices in its development and implementation. This partnership is the first

of its kind between a labor organization and a technology company to focus on Al and will

Insights from worker-centered design research have informed broader efforts to ensure
workers have a voice in the development, deployment, and governance of Al, including
the AFL-CIO's Workers First Initiative on Al and the AFL-CIO-Microsoft partnership on

the future of work.
(W
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https://bostondynamics.com/news/hyundai-motor-group-completes-acquisition-of-boston-dynamics-from-softbank/




Light humanoids are part of a larger system

» Light humanoid robots
- OEMs and steel production
- Manufacturing sites

» Channels to train and develop
workers

- Data collected from workers
* Models built from worker data

\\
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What are the assumptions?

* The context for automation was
strong

* The technology is feasible
* The business case is viable

 Workers are on board and wiill
participate

* But assumptions were not
tested

\\
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Al Mismatches

» A tool to help explore
unintended harms in technology
development

» Surface key risk factors before
resources are committed to
building a product
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Comparison: CLEAR vs. Fraud Detect

THOMSON REUTERS

CLEAR"

Task Tolerance for Low-Quality Data

(a) Data Quality

High
Tolerance

(b) Model Unobservables

High Fraud
Impact Detect

Expected Impact of Unobserved
Factors on Model Performance

Medium Medium

Tolerance Impact

Low

Tolerance Impact
Medium High Low Medium High

Low
Quality Quality Quality
Actual Quality of Data

Importance Importance Importance
Importance of Unobserved Factors

(c) Expected Performance

Excellent
Performance

Good
Performance

Moderate
Performance

Moderate Good

Expected Model Performance

Excellent

Minimum Required Performance

Fig. 12. Case Study 3 [CLEAR vs. Fraud Detect] - Data Quality, Model Unobservables, and Expected Performance analysis

(a) Cost of Errors

(b) Disparate Performance

Fraud
Detect

3
g =
g -
o Critically
3 Severe % lmpomn{
a
2
£ 4
g
S Moderately
§ Moderate 2 'important
w 5
o @
£ 2
£ 5
2> Not Very
J! Mid @ E‘. Important
Moderate Good Excellent Low

Disparity
Expected Model Performance

Medium High
Disparity  Disparity

Expected Disparity in Performance

Fig. 13. Case Study 3 [CLEAR vs. Fraud Detect] - Cost of Errors and Disparate Performance analysis
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How could design research be helpful here‘7

i &

Reframing: x‘ _:,;i S L
workers as essential . = 2\ Participatio n to

AN B R 4 -1~ governance: workers

/*‘" participate in bringing

N/ \
\\ HE ﬂx\; the vision to life

/
B
oz

Al Mismatches:
thinking forward
and backward - . L SN
about break pomts e - - "L SERRESSS w
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Combining approaches from HCI and labor

Technology is a series of choices that can be designed.

HCI
Individual stakeholders Labor

Tech impacts studied Labor forces
during design and Tech impacts studied

development downstream

Emerging governance Anticipatory
governance

Policy and bargaining shape the design of workplace technology. .
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