
CS122 Class 22: Visions

Dynabook prototype

(of better technology)



Agenda
• ZC 

• Lecture: HCI’s cycle of visions 

• Seminar 

• Project work time (~ 20 min)



What’s your 
ideal future?

What world do you 
want to live in? 

How would you get 
people to get there 
with you?

The Swan No. 9, Hilma af Klint (1913)



We do a lot of 
visioning in 
computer 
science, 
especially HCI.



Two epistemologies of HCI
• Systems building: 

Designing and evaluating 
new ways of interacting with 
computer technology

• Descriptive/design methods: 
Observing the use of computer 
technology in the real world

Mark Weiser. The Computer For the 21st Century. Scientific 
American. 1991

Paul Dourish and Genevieve Bell. Divining a Digital Future: Mess 
and Mythology in Ubiquitous Computing. MIT Press. 2011 

(https://dl.acm.org/doi/10.5555/2018772)

https://dl.acm.org/doi/10.5555/2018772


HCI incentivizes visioning

• In technical HCI, creativity and unconstrained ideation are often valued 
over practicality 

• Influential visions are celebrated contributions to the research 
community 

• This creates a bias against the present, where it’s (1) easier and (2) 
more rewarded to create or expand visions than it is to address current-
day problems

Isabelle Stegners. Another Science is Possible: A Manifesto for Slow Science. Polity. 2017



A new, optimistic 
vision is introduced

Technical HCI’s cycle of visions

Researchers play 
& prototype

Vision gets forgotten, 
or stays only in academia Industry 

adopts vision, 
makes contact 

with “real 
world” users

Sociotechnical problems emerge, 
noticed by descriptive research

We fix  
the problems?

We get distracted 
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We get distracted 

Paradox: For such a 
reflexive field, why don’t we 
use these lessons learned at 
the beginning of the cycle?



Example vision: Tangible Bits

Hiroshi Ishii and Brygg Ulmer. Tangible bits: 
towards seamless interfaces between 

people, bits and atoms. CHI 1997  
(https://doi.org/10.1145/258549.258715)

https://doi.org/10.1145/258549.258715


Creates space for prototypes & play

Sean Follmer et. al. inFORM: dynamic 
physical affordances and constraints 
through shape and object actuation.  

UIST 2013. (https://doi.org/
10.1145/2501988.2502032)

https://doi.org/10.1145/2501988.2502032
https://doi.org/10.1145/2501988.2502032
https://doi.org/10.1145/2501988.2502032


A few other visions in HCI

Olfactory interfaces

Mixed reality & head mounted displays

Jas Brooks et. al. Augmented Breathing via Thermal 
Feedback in the Nose. UIST 2024. (https://doi.org/

10.1145/3654777.3676438).

Steve Mann. Personal Imaging. PhD Thesis, 1997 (http://
hdl.handle.net/1721.1/45496)

Crowdsourcing
Michael Bernstein et. al. Soylent: a word 

processor with a crowd inside. UIST 2010. 
(https://dl.acm.org/doi/10.1145/2791285).

Hiroshi Ishii et. al. Radical atoms: beyond tangible bits, 
toward transformable materials. ACM Interactions. 2012. 

(https://doi.org/10.1145/2065327.2065337)

Radical Atoms

https://doi.org/10.1145/3654777.3676438
https://doi.org/10.1145/3654777.3676438
https://doi.org/10.1145/3654777.3676438
http://hdl.handle.net/1721.1/45496
http://hdl.handle.net/1721.1/45496
http://hdl.handle.net/1721.1/45496
http://hdl.handle.net/1721.1/45496
https://dl.acm.org/doi/10.1145/2791285
https://doi.org/10.1145/2065327.2065337


A few other visions in HCI

Mixed reality & head mounted displays
Steve Mann. Personal Imaging. PhD Thesis, 1997 (http://

hdl.handle.net/1721.1/45496)

Crowdsourcing
Michael Bernstein et. al. Soylent: a word 

processor with a crowd inside. UIST 2010. 
(https://dl.acm.org/doi/10.1145/2791285).

that have escaped to the real world

http://hdl.handle.net/1721.1/45496
http://hdl.handle.net/1721.1/45496
http://hdl.handle.net/1721.1/45496
http://hdl.handle.net/1721.1/45496
https://dl.acm.org/doi/10.1145/2791285


Industry partners are critical to real-world 
vision adoption

Bill Buxton. A multi-touch three dimensional 
touch-sensitive tablet. CHI 1985. https://
www.billbuxton.com/leebuxtonsmith.pdf 

But because researchers don’t control 
the afterlives of their visions, gaps 
between vision and reality can emerge.

Steve Jobs introducing iPhone multi-touch 
capabilities during Macworld keynote, 2007.

https://www.billbuxton.com/leebuxtonsmith.pdf
https://www.billbuxton.com/leebuxtonsmith.pdf


HCI’s cyclical visions: Talk outline

Introduction Case study #1: Ubicomp Case study #2: 
Malleable Software

What now?
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Ubiquitous computing

Pad

Tab

Board

• Developed by Mark Weiser at Xerox 
PARC in the late 1980s 

• Computers will “fade into the fabric 
of every day life” 

Mark Weiser. The Computer For the 21st Century. Scientific 
American. 1991



Eric Rawn. The Work and Vision of Ubiquitous Computing at Xerox PARC.  IEEE Annals of the History of Computing. 
2026. (https://doi.org/10.1109/MAHC.2024.3371908)

Stuart Reeves. Envisioning Ubiquitous Computing. CHI 2012 
(https://doi.org/10.1145/2207676.2208278)



As a vision expands, it gains supporting infrastructure 



Ubicomp came true



Ubicomp came true…except when 
entering a new environment



Ubicomp came true…with walled gardens 
instead of seamlessness

Apple device ecosystem
Google device ecosystem



Ubicomp came true…to enable the 
surveillance state



Vision Reality Sociotechnical difficulty

Seamless interoperation 
between devices

Friction at boundaries of 
vendors / ecosystems 
(Airpods with Android)

Positive impact -  
beneficial, enabling technology

Allows unprecedented 
extension of surveillance 
(Ring camera)

Technology fades into 
the background

Frequent breakdown / 
usability challenges 
(projector)

Lack of incentive to work 
on “boring” UX problems

Ease of capture & control of 
technology by corporate/
government actors

Limited cooperation incentives 
for corporate actors



Once we’ve recognized these sociotechnical 
problems in one domain…

• Why don’t researchers or industry actors dedicate more resources to 
fixing the problems? 

• Why don’t we recognize—or choose to not ignore—when the same 
embedded, predictable sociotechnical gaps exist in our new visions, so 
we can intervene before the technological infrastructure becomes 
entrenched?
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Why does each app have its own color picker?



Brett Victor. Dynamicland. https://dynamicland.org 

Clemens Klokmose et al. Webstrates: 
Shareable Dynamic Media. UIST 2015. 

(https://dl.acm.org/doi/epdf/
10.1145/2807442.2807446) 

Memphis Chernotá. Designing and 
Programming Malleable Software. PhD 

thesis 2020.

Template from Jelly Neo

Myspace

https://dynamicland.org
https://dl.acm.org/doi/epdf/10.1145/2807442.2807446
https://dl.acm.org/doi/epdf/10.1145/2807442.2807446


Alan Kay and Adele Goldberg. Personal 
Dynamic Media. Computer. 1977 (https://

doi.org/10.1109/C-M.1977.217672)

Wendy Mackay. Users and Customizable Software: A Co-Adaptive 
Phenomenon. PhD Thesis, 1990. (http://hdl.handle.net/1721.1/14087) 

Gerhard Fischer and Eric 
Scharff. Meta-design: design 

for designers. DIS 2000. 
(https://doi.org/

10.1145/347642.347798)

https://doi.org/10.1109/C-M.1977.217672
https://doi.org/10.1109/C-M.1977.217672
https://doi.org/10.1109/C-M.1977.217672
http://hdl.handle.net/1721.1/14087
https://doi.org/10.1145/347642.347798
https://doi.org/10.1145/347642.347798


Geoffrey Litt et. al. Malleable Software: Restoring User Agency in a World 
of Locked Down Apps. Blog Post, 2025. (https://www.inkandswitch.com/

essay/malleable-software/)

Sangho Suh et. al.  Dynamic Abstractions: Building the 
Next Generation of Cognitive Tools and Interfaces. UIST 

2024. (https://doi.org/10.1145/3672539.368670)

Peiling Jiang and Hiajun Xia. Orca: Browsing at Scale Through User-
Driven and AI-Facilitated Orchestration Across Malleable Webpages. 

CHI 2026. (https://doi.org/10.1145/3772318.3790335) 

https://www.inkandswitch.com/essay/malleable-software/
https://www.inkandswitch.com/essay/malleable-software/
https://www.inkandswitch.com/essay/malleable-software/
https://doi.org/10.1145/3672539.368670
https://doi.org/10.1145/3772318.3790335


Vision gets forgotten, 
or stays only in academia

Researchers play 
& prototype

Industry 
adopts vision, 

contacting 
“real world” 

users

A new, optimistic 
vision is introduced

Malleable software’s fork in the road

Give tech 
companies 
even more 

power

Empower 
end-users to 

customize 
software



Lack of incentive to work on 
“boring” UX problems

Limited cooperation incentives 
for corporate actors

Ease of capture & control  
of technology by  
corporate / government  
actors

The same concerns apply: it’s not too late!



Vision Reality Sociotechnical difficulty

No more apps, everything is 
interoperable

Vendors are incentivized to 
financially trap users in their  
interoperable ecosystems 
(subscription models) 

Sharing personal data with 
LLM-powered tools allows even 
non-programmers to have 
malleable software

Sharing data with OpenAI 
creates unprecedented 
privacy problems & increased 
attack surface for surveillance 

Users have a specialized UI 
adapted to their specific 
needs 

Users cannot understand 
black box software or 
recover from errors with 
their customized setup 

Limited cooperation incentives 
for corporate actors

Lack of incentive to work on 
“boring” UX problems

Ease of capture & control  
of technology by  
corporate / government  
actors
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A new, optimistic 
vision is introduced

Why are we stuck here?

Researchers play 
& prototype

Vision gets forgotten, 
or stays only in academia Industry 

adopts vision, 
makes contact 

with “real 
world” users

Sociotechnical problems emerge, 
noticed by descriptive research

We fix  
the problems?

We get distracted 



There is a rift between systems 
builders and qualitative researchers.

Do systems builders 
not know, or not care, 
about critical 
perspectives?



Cultural norms of unconstrained ideation
• Just as criticism is banned during 

brainstorming, critical perspectives can 
be sidelined to facilitate visioning 

• Problems can always be dealt with at a 
future date… 

• Specifying software at a high level of 
abstraction during the visioning phase 
obfuscates sociotechnical 
implementation realities 

Lily Irani. Chasing Innovation: Making Entrepreneurial Citizens in 
Modern India. Princeton University Press. 2019. (https://doi.org/

10.2307/j.ctv941vd8)

https://doi.org/10.2307/j.ctv941vd8
https://doi.org/10.2307/j.ctv941vd8


Corporate actors lack incentives for change 

• The tech industry has limited incentives to fix problems of the kind that 
we have outlined  

• User experience improvements can make customers happier, but 
“transformative technology” (aka generative AI) promises the chance of 
higher returns 

• Changes that empower users (e.g., fixing interoperability problems)  may 
not be aligned with the profit margins of those running the product 
ecosystems



And researchers lack capacity 

• It’s often easier to make a new prototype 
than to influence real world technology use 
in a calcified ecosystem  

• Visioning brings in corporate funding for 
research agendas, but only for work that is 
aligned with that company’s goals 

• If researchers try “going it alone”, often they 
lack access to black box system internals 
that would allow them to make progress W. Keith Edwards et. al. The infrastructure problem in HCI. 

CHI 2010. (https://doi.org/10.1145/1753326.1753390)



A new, optimistic 
vision is introduced

Where do we go from here?

Researchers play 
& prototype

Vision gets forgotten, 
or stays only in academia Industry 

adopts vision, 
contacting 

“real world” 
users

Sociotechnical problems emerge, 
noticed by descriptive research

We fix  
the problems!

We don’t get 
distracted 



Building capacity
• Can researchers shift from building prototypes to changing everyday 

computer use? How can we build alternative sources of power and 
ecosystems to affect the real world other than via corporate partnerships?

Arch Linux.
Pelle Ehn and Morten Kyng. Cardboard Computers: Mocking-it-up 

or Hands-on the Future. Design at work: cooperative design of 
computer systems. 1992. (https://dl.acm.org/doi/

10.5555/125470.125488)

Co-design and participatory design with those 
most impacted by technology

FOSS
Lily Irani and Six Silberman. Turkopticon: 
Interrupting worker invisibility in Amazon 

Mechanical Turk. CHI 2013 (https://doi.org/
10.1145/2470654.2470742)

Worker solidarity



Self-reflexivity & history
• Look critically at the incentives of HCI researchers and how they are 

shaped by funding bodies and industry partners 

• Commit to supporting and valuing research on the history and genealogy 
of ideas in HCI 

• If LLMs write related works sections, then we have a biased 
understanding of history, and continue to fall into cyclical visions



Shifting our values

• How can we push ourselves and our research communities to care less 
about flashy technological progress? 

• How can we focus less on imagining our own versions of the future, and 
more about making change in our shared present? 

• How can researchers work together to make progress on the hard stuff 
that has so far been left undone?

Discuss: In what ways does your tool 
try to make change in the present? In 

what ways is it flashy technological 
progress?



A bias against the 
present: Recurring 
sociotechnical 
oversights in HCI’s 
cyclical visions of 
the future

Image: The Swan No. 8, Hilma af Klint (1915)

Jingyi Li
jingyi.li@pomona.edu

Jacob Ritchie
jacob@jaliresearch.com 



Class 22 recap

• TODO 

• Next Mon: PM6 Materials (bring 5+ to class), RRs, seminar from Ishika 
& Jack C 

• Next Weds: Project MVP! 

• Mentor sessions again this Sunday afternoon! Come code and co-work!



Seminar


