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How can we solve human problems and advance
human values that remain unaddressed, even after
decades of advances in computing and in HCI?
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world. In this book | would like to contribute to a ¢ritical rechnical pracrice
in which rigorous reflecnon upon technical ideas and practices becomes
an integral part of day-to-day technical work itself.

Agre, Computation and Human Experience, 1997 .
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. There are fundamental limitations in our current approach.
. We cannot overcome these limitations with better technologies.
. We need a new approach.

. Enabling this new approach requires a radical rethinking of the entire
sociotechnical configuration.



PLANNING LARGE EVENTS
COORDINATING ON LOCAL PROBLEMS
CONNECTING FRIENDS AT DISTANCE
LEARNING TO BUILD SOFTWARE
INNOVATING THROUGH RESEARCH
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New approach: community-informed planning

committeesourcing authorsourcing attendeesourcing

pn1171 (Paper) In Categories

Investigating the Long-Term Use of Older Adults (0)
Exergames in the Home with Elderly Fallers .
Stephen Uzor, Glasgow Caledonian University
Lynne Baillie, Glasgow Caledonian University o Exergames (2)

Your Paper: A Pilot Study of Using Crowds in the Classroom ¥ Monday, 11:00-12:20

@ Motivation (1)

¥ Managing Social Media E =

expert affinities A 8

1. Tell us your name: (as it appears in the paper)

@ health and behavior change (1)

Abstract: Rehabilitation has been shown to
significantly reduce the risk of fall... re) | ofHealth Care (4) Categories as Seeds Paper Room: Blue
h <Home (2) 2. We've identified 10 papers that may be similar to yours. > L
S/ > Tell us how they would fit in a session with your paper:
User Studies (0
—User Studies (0) Crowdfunding inside the Enterprise: Employee-Initiatives for [abstract] I Enhancing Access E =

Innovation and Collaboration

Great in same session * 8 recommended

_Okay in same session
_Not sure if it should be in same session Paper Room: 242A

Should not be in same session G

~ «/Rehabilitation (2)

#SC_Applications-V (28)

make sessions collect affinities collect preferences

[Chilton et al., CHI '14] [Andre et al., HCOMP '13] [Bhardwaj et al., HCOMP "14]




Community-informed, mixed-mitiative interface
Kim et al, UIS'T 2013
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Outcomes

1. engaged 1500 community
members

2. reduced organizers' time
from 100 hours to 5 hours

3. Resolved 100+ previously
hidden conflicts

Edit Count Conflicts Count
180 - B session moves | 250
aper moves
150 - Resolve author conflicts Ph p.
Switch rooms SACHEALEAL S [ 200
meta edits
100 Edit session titles = conflict count
g i)
90 - Reorder papers
Make coherent sessions B - 100
L m Balance awards . . _
Assign session chairs
| = & 50
) Adjust session length =
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COORDINATING ON LOCAL PROBLEMS

Dissertation: Yongsung Kim. Designing Flexible Coordination Systems to Advance
Individual and Collective Goals in Physical Crowdsourcing. 2021.

Funding:  National Science Foundation, CHS: Small: Coordination of Opportunistic
Actions to Produce Globally Effective Behaviors for Physical Crowdsourcing.

A s Microsoft FUSE Labs Research Award, Sharing Human-powered Mobility to
Yongsung Kim Improve Societal Efficacy and Efficiency.



Mobilizing crowds to solve local problems
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Iwo approaches to mobilizing crowds

Directed Opportunistic

. Achieve

QUEST

Mobilize many

e | SYStem goals volunteers
Requires Hard to achieve
strong system goals

Incentives




Flexible coordination i, 201

+ Ask for contributions from people on-the-go
when it is:

<+ Convenient and of interest to volunteers

* Valuable for system goals
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Hit-or-Wait, Yongsung Kim, Darren Gergle, Z., CHI 2018.
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new forms of local services and communities

ol LTE®

X  Houndstooth Coffee ([}
OVERVIEW MENU REVIEWS PHOTOS

Popular times: Sunday ~

2. 2 PM: Usually a little busy

3p

Plan your visit

@ People typically spend 30 mins

to 1 hr here

. There is currently seating

| | | available here

L1 Some seating is available by
power outlets

Some seating iIs available by the

windows

On these lists

m 18 Coffee Shops and Cafes in Downtown
Austin for When You're On the Go - austi...

[Kapil Garg et al., CSCW 2019]

,g@ | Water bottle




CONNECTING FRIENDS AT DISTANCE
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Dissertation: Ryan Louie. Human-AlI Interface Layers: Enhancing

Funding:

Communication of Intent for AI-Assisted Creative
Pursuits and Social Experiences, 2023.

Google Faculty Research Award, Computational Tools
for Expressing Conceptually Rich Situations to Machines.






ortunistic Collective Experiences o 2m

Puddle Feet 1 Grocery Buddies 2




Rethinking connecting at distance o om0

. User Monitor Opportunistic Coordinator OCE Manager
Shared Experiences
(3) (3) Add/remove needs
(1) (2) User (4) (5) Strategy (6) Current (10) (12)
. . . : Contexts Needs 4,_’ Current Needs
Shared Situational Context at Same Time Location Context | | o] _ s — -
Users Tracker | | Translator Identifier | Strategizer Executor Progressor .
User at tea house " New L OCEs
. Strate A A Callbacks
o 9 people in similar On Strategy
i situations Saying hi 1 | "needName": "Bumped photo", (- Completion
2 | "situation": {
to eaCh other. 3 "detector": (coffeeshop || teahouse), i
User at coffeeshop (4 | "number": 2 |
5|3, |

novel interaction model OCE programming model & coordination engine

[OCE Interaction Structures and Examples IRelevant Mechanisms ]Design Guidelines
Shared Experiences: Connect People Who Are |Shared attention to stimuli, or awareness that |ldentify situations that provide a shared context for interacting stew Go! Sharing a warm meal on a cold day
Doing Similar Activities in Similar Situations in  |others are attending to the same stimuli, and for joint actions, e.g., that contain common object o
Distributed Contexts promotes co-experiencing and thinking affordances or afford similar actions across situations. place tags mentioning *stew Weather @ ¢ T | =4 : - :
; . se aring a warm meail on a col ay v Helis : 1 1
: about co-experiencer. cooking at the table ~ ||l or ~ | et [soupy food =
) p ) Support people being aware of shared aspects of their korean T!me of Day L @ _ @ P m _ @ soupy food ~
Embodlled m;m/cry a"deY“Ch'O”y' and the X individual situations and contexts to make co-referencing easy. - Time of Week : : - _ :
general coordination of movements, speech, ethiopian + Time Zone =18 cooking at the table + fie) (& m
and activity patterns, enhance the Increase psychological proximity by using visual reminders to I @), korean bbq - | or - . @) hotpot ~_
smoothness of interactions and foster liking. |increase the salience of co-experiencing. caribbean + and, or, not, = M — 1 1
° | @ ] oo set 1010 indan ood - | or - |11 thai
Interdependent Activities: Construct a Digital |Cooperation, or working toward activities Create experiences in which the diversity of situations and filipino . — - ' :
Artifact Together or Achieve Collective Goals by |with shared achievements, supports bonding |contexts across people allows individuals to make unique =4 soupy food ~ RCHM @ soup~ |l or~ L @) stew - |
Making Contributions through People’s Local  |and a sense of being a part of a group. contributions to achieving the interdependent activity. african : :
Situations
Positive interdependence in shared activities |Create links across individual activities to increase positive scandinavian
promotes meaningful interactions and interdependence and surface these links so people see how
increases social support and social individual activities contribute to shared outcomes and moroccan
closeness. artifacts.

theoretically-informed design principles tools for expressing human situations to machines



Findings: More connecting, less barriers, and
new experiences

N .~ OCEs
% . Direct/Group Messages
&
g . Posts/Replies
i 6-
I
N
>
0] . : :
© ...you’re more involved in
@ .
3, the other person'’s life.
=
I
<
z Just knowing that what |
3 - was doing was explicitly
I something that [my friend]
IS was doing as well... Not
g only was it a reminder of

0- them, it's a reminder that

Entitelxtivity SharinngimiIar I’m around tOO.
(i.e., the sense Experiences and
of being part of Engaging in Joint
a group) Activities

Social Connection Scale



LEARNING TO BUILD SOFTWARE

Josh Hibschman

/

Sarah Li

" \ 5 3

LN /) £

| l)‘ <

Gobi Dasu

Dissertations: Josh Hibschman. Readily Available Learning Experiences
in Production Code, 2018.

Gobi Dasu. Process Management for Learning from

Professional Source Code Cultivating Diverse Experts in
the Age of Al, 2025.

Funding:  National Science Foundation, Cyberlearning EXP: Readily
Available Learning Experiences: Turning the Entire Web
into Progressive Examples to Bridge Conceptual Knowledge
Gaps for Novice Web Developers.



Tutorials aren’t quite right.

Where When

Destination, city, address Check In

&3 Basic hotel booking form

A PEN BY Andi Dysart

DETAILS

Guests

—> Check Out 1 Guest v

VS.

Source: Codepen

Any webpage can be inspected...

© Vacation Rentals, Homes, E
< C' @ Airbnb, Inc. [US] https://www.airbnb.com

div.container_1jd16m3 | 1032 x 82

Where When Guests
[w ﬂ Elements Profiles Console Layers React Sources Network Timeline Application Audits Security SnappySnippet

v<div data-reactid="89
v<div class="pageContainer_pheyz5-o0_0-pageContainer_verticalSpacingTop_141lvco" style="background-color:
transparent;" data-reactid="90

v<div class="searchBarWrapper_1lihul9u" data-reactid="91

v<div class="container_puzkdo" data-reactid="92

::before
<!-— react-empty: 1842 -->
»<div class="container_1mhi7sr" data-reactid="104">..</div
v<div class="container_e4p5a8" data-reactid="135
<!-- react-empty: 136 -—>
v<form action="/s/all" method="get" data-reactid="137
v <div class="container_1jdl6m3" data-reactid="138"> == $0
::before

v<div class="container_mv@xzc" style="width:100%;" data-reactid="139
label class="label_lom3jpt" for="GeocompleteController-via-SearchBarLarge" data-reactid
140" >Where</label
v<div class="largeGeocomplete_1g20x4k" data-reactid="141
v<div class="container_gor68n" data-reactid="142
v<div data-reactid="143
v<div class="container_e296pg" data-reactid="144
v<div class="container_36rlri-o_0-block_r99te6" data-reactid="145
label class="label_hidden_1m8bb6v" for="GeocompleteController-via-SearchBarLarge" data-
reactid="146">Location</label
v<div class="container_ssgg6h-o_0-container_noMargins_18e9acw-o_0-borderless_mflkgb-o_0-
block_r99te6" data-reactid="147
v<div class="inputContainer_178faes" data-reactid="148
input type="text" autocomplete="off" class="input_70aky9-o_0-input_book_f17nnd-o_0-
input_ellipsis_lbgueul-o_0-input_defaultPlaceholder_jsyynz'" id="GeocompleteController-
via-SearchBarLarge" name="location" placeholder="Anywhere" value data-reactid="149
/div
/div
/div

html body #site-content div div div div div div div div.container_puzkdo div.container_e4p5a8 form EACLIETEARIGIELKE ::before

LiveStyle  Author Settings  Redux

»

Styles Computed Event Listeners DOM Breakpoints >

Filter

}

.container_1jdlém3 {
font-family: Circular,-apple-

Sarah

1 &
0403 : X
hov .cls +
index) :237

system,BlinkMacSystemFont,Roboto,Helvetica

Neue, sans-serif !important;
font-size: 19px !important;
line-height: 24px !important;

padding-top: @px !important;

padding-bottom: @px !important;

color: IM#484848 !important;

border-radius:» 4px !important;
border:» 1px solid #DBDBDB !important;
box-shadow: @ 1px 3px @px rgba(e, o, 0, 0.08)

!important;
padding: » @px !important;
display: table !important;

table-layout: fixed !important;

width: 100% !important;

common_02.1-88a2bcl...css:7

}
*J ’ ’
{
—ROI=DBOX=5171RG.: DOFraer—dox;
webkit-bo sizing: horder-box:
G 7
box-sizing: border-box;
}

But tools are overwhelming for novices



Readily Available Learning Experiences

Hibschman, 20183]

Transtorm all professional websites
into a learning resource.

You already know
how this works.

Support novices making sense of
complex code.




) www.nationalgeographic.com

MENU

D NATIONAL GEOGRAPHIC Sign In or Join

The New York Skyline

Manhattan is in the midst of an unprecedented boom in tall buildings. Before 2004,
Manhattan was home to 28 skyscrapers 700 feet and taller. Since then, an additional 13
have been built, 15 are;junder construction, and 19 are proposed—47 more 1n all. These

additions are rapidly—and radically—changing the skyline.

Scroll Down

Isopleth, Josh Hibschman, Nell O’Rourke, Z., TOCHI 2019



L.earner-centric developer tools

ISOpleth [Hibschman et al., TOCHI 2019] Ply |[Lim et al., UIST 2018]

ét:io ppppp S wnaiionalgeographic.com2 new;yor city-skyline-tallest-midtown-manhattant2F : .containe r_lj d1lem3 { .
Novices learned font-fanily: Circular,-appl NoOVices learned
e senvene e (o system,BlinkMacSystemFon
""" e Bl ¢ e e 1 1 serif !important; 111
e e e Haa 7 VR Complex lnter aCtIVQ font-size: 19px !important; unfamlhar CSS
. o S A :
e Javascript features. latterspacine: undetinea L CONCEPLS.
padding-top: @px !important
padding-bottom: @px !import
. : color: MM#484848 !important .
31% improvement in border-radius:> 4px timport. Replicated complex
border:» 1lpx solid | |#DBDBDI
conceptual models of box-shadow: 0 1px 3px opx r  (CSS features 50%

padding: » Opx !important;

code architecture faster than CDT.

now in all major browsers



Process Management for L.earning from

PI‘OfGSSlODal S ource COdG Dasu, O’Rourke, 7., under review

Ramona Schwering wrote Knut Melvaer wrot
D Testing Pipeline 101 For Frontend D Thoughts On Markdown
: Testing . ;
$hort kick-of to help you ge 0. and by goirg through
Tools, Workfiow, Testing ent on the web
Cosima Mielke wrote Leonardo Losoviz wrote
D Falling In Love With The Web: D Implications Of WordPress Joining
Inspiring Websites And Tools The Block Protocol
1
sowrces, Round-Ups v- o
. |
Nick Babich & Gleb Kuznetsov wrote Frederick O’'Brien wrote
D Everything You Want To Know D Web Design Done Well: Perfectly
About Creating Voice User Pointless
Interf sanert of W H i
Wierteces e Smashing Magazine
finn ia & aeenclh b Sl S e - - e cnc wimata e and wackv webstes
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'e 8 8 2 8 2 &8 A 2 2 &

e

iCloud
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Masterclass

Games ourpasion

Hero Icons

CSS Tricks




Process Management for Learning from
PI‘OfGSSiOH&] SOUFCG COdG Dasu, O’Rourke, Z., under review|

. Ramona Schwering wrote v Ex. A Ex. B Ex. C Ex. D Ex. E Ex. F
D Testing Pipeline 101 For Frontend D Thoughts On Markdown
p Testing
' List layout features: <€
1. Ex.A| |Ex F| [Ex C S8 AL = Make initial
groupings based on prior
R = knowledge and intuition
D Falling In Love With The Web: D Implications Of WordPress Joining 2 _4 2 Ex. B Ex.D about visual features (VFS)
Inspiring Websites And Tools The Block Protocol wn
’ oo bl et 3. Step 1a - Find examples
— Ex. C .
_ that have those visual
, Com [ U + J features and categorize
D ;;:;;t;m:;; :!uou'WantTo Know D ;;:;::;;:Done Well: Perfectly List differences:
About Creating Voice User Pointless . . —
e »-~---Smashing Magazine 1 diff 1 diff 2
~ . Step 2 - Compare and
B B B B B B B B B B B B ) 5 4 contrast similar examples to
77 2 diff 3 identify granular differences
2 Schwartz).
& 2 8 2 & 8 8 2 2 & ; ( :
—
(~
Step 3-4 - Given the intuitive visual start
groups Ex. 1 Ex. 2 Ex.3 (Quintana), now deep dive into identifying
the code behind visual similarities and
differences.
1N flex...
diff 1 CSS Techniques/VFs Left
E grid-template-columns...
Masterclass a4 [ diff2 repeat...
n
A
. —~ J
diff3
Step 5
3 Step 5 - Identify groups of visual features
Hero Icons — 'and CSS techniques not yet covered and —
% jump back to step 1 to cover more of them

through a new cycle with a new overarching
visual similarity.

Step 6 - Review and find cases where similar visual features are produced by different CSS
techniques, and cases where similar CSS techniques produce vastly different visual outcomes.

CSS Tricks




Process Management for Learning from
PI‘Of@SSiOHal SOUFCG COdG Dasu, O’Rourke, Z., under review|

Ramona $ 9 ¥ Knut Melvaer wrote
Testing Pipeline 101 For Frontend D Thoughts On Markdown
Testing Markown in ol 18 Rovors, IMepretations

Cosima Mielke wrote Leonardo Losoviz wrote
D Falling In Love With The Web: D Implications Of WordPress Joining
Inspiring Websites And Tools The Block Protocol

Aardo LosovZ dscusses some potentia

Nick Babich & G4 2 oV wrote Frederick O'Brien wr

Everything You Want To Know D Web Design Done Well: Perfectly

About Creating Voice User Pointless

interfaces ~-—c:Smashing Magazine
——— B N T N - e and wackv webstes

'e 8 8 2 8 2 &8 A 2 2 &

§ 8= Bmf €9
ShE mavy o9

Flat Icons

Masterclass

Hero Icons

CSS Tricks |

Step 1

Step 2

Step 3-4

Ex. A Ex. B Ex.C Ex. D Ex. E Ex. F
List layout features: <
— .
1. ExA| |ExF| |Ex C Step 1 - Make initial
groupings based on prior
knowledge and intuition
2. |ex.B| |Ex.D about visual features (VFs).
3. Ex. C Step la - Find examples
_ ' that have those visual
e -y features and categorize
Step 1a them in.
List differences:
~
E i d Hir & Step 2 - Compare and
contrast similar examples to
2. diff 3 identify granular differences
(Schwartz).
3,
-
~
Step 3-4 - Given the intuitive visual start
groups Ex. 1 Ex. 2 Ex.3 (Quintana), now deep dive into identifying
the code behind visual similarities and
differences.
1N flex...
diff 1. CSS Techniques/VFs Left
grid-template-columns...
~ diff 2 repeat...
2.
. ~ J
iff
G Step 5
3 Step 5 - Identify groups of visual features
S —— and CSS techniques not yet covered and —
. jump back to step 1 to cover more of them

through a new cycle with a new overarching
visual similarity.

Step 6 - Review and find cases where similar visual features are produced by different CSS
techniques, and cases where similar CSS techniques produce vastly different visual outcomes.

50| |00 Pre-test 50| |00 Pre-test
B EPost-test I B Post-test
40 40
=) =)
=) 0
G G
« 30 « 30
3 =
e e —
= =
3 20 — 3 20
%) - — A . —
10 10
0 ﬂ 0
P2 P4 P5 P7 P9 P1 P3 P6 P8 P10
Experimental Participants Control Participants
Fig. 28. Comparison of pre-test and post-test scores for experi- Fig. 29. Comparison of pre-test and post-test scores for control
mental (KM) users. users.

Significant gains in conceptual
understanding of professional code
across Javascript, CSS, and Python.



INNOVATING THROUGH RESEARCH
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[Leesha Maliaka

Dissertation: Leesha Maliakal. Agile Research Studios: Learning Ecosystems to Scale Effective

Funding:

Research Training, 2023.

National Science Foundation, Cyberlearning EXP: Agile Research Studios: Scaling

Cognitive Apprenticeship to Advance Undergraduate and Graduate Research
Training in STEM.



=y 28 L 4 .
L Wt “ .

gn, Technol

—
s,

y, and Researh (DTR)



Students need regulation skills

+ Regulation skills: cognitive, metacognitive, motivational, and emotional skills for
reaching a goal [Jarvela & Hadwin. 2013]

+ Independent research requires regulation skills including planning and seeking help
to overcome challenges.

+ Students lacking these skills are confined to rote tasks, or can struggle to make
progress.



Agile Research Studio (ARS) 7 ca.2017

* Model for research training in a learning
community

+ All students, regardless of seniority,
conduct independent research and
receive authentic research practice.

@ Project

cycl

Make
progress

eo



ARS 1s a sociotechnical model for developing
regulation skills

AGILE RESEARCH STUDIO

1. Agile Process

3. Virtual

Studio
Tools



AR8: plaﬂﬂil’lg ‘Maliakal, 2025

PLANNING

expert process

'

knowledge needed

'

component solutions

ARS planning subsystem

-
-
"
o®
-

design problem +
' argumentation structures '

iterative planning
strategies




ARS: help &

collaboration
Process: Social structure: Studio tool:
Distributed help Studio meeting Pair research
@Lr;r;l; nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

OOOOO

getting iPhone motion activity type in Meteor
OOOOOOOOOOOO

[Miller, Z., Gilbert, Gerber, CSCW '14]



Help &
Help-seeking

o “| can ask for help and that everyone asks
for help and it doesn’t make them stupid
o =0 to need help.”

Winter 2016



Outcomes (11 yrs

« 176 students (152 UG, 11 MA, 15 PhDs) who led
/0+ research projects.

= 50% women!
+ /3 undergraduate research grants

+ 30+ papers & extended abstracts; 7 winners at
major ACM Student Research Competitions

+ Many DTR undergraduates placed at Apple,
Google, Microsoft, Meta, Amazon, and OpenAl;
others have founded their own companies.




Success beyond
Northwestern

+ Founded Agile Research University (ARU)
to support 70+ faculty at universities
across the world using the Agile Research
Studios model (even in the humanities!)

+ Produced the DTR documentary, Forward Watch Trailer

See: http://torward.movie ‘

+ DTR annual letters to start deeper

w3

conversations on mentoring and learning Watch Eilm
See: http://dtr.northwestern.edu/letters



http://forward.movie
http://dtr.northwestern.edu/letters

PLAN LARGE EVENTS

COORDINATE ON LOCAL PROBLEMS

CONNECT FRIENDS AT DISTANCE

LEARNTO BUILD SOFTWARE

INNOVATE THROUGH RESEARCH



PLAN LARGE EVENTS

COORDINATE ON LOCAL PROBLEMS

CONNECT FRIENDS AT DISTANCE

LEARNTO BUILD SOFTWARE

INNOVATE THROUGH RESEARCH

There were fundamental
limitations with existing
approaches.

These limitations could not be
overcome with technology alone.

We took a different approach.

We created entirely new
sociotechnical configurations to
support it.



Computational Kcosystems
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Instead...

Practices and
Processes

Interactional
Structures

Intelligent Systems
& User Interfaces

Individuals Community
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End-user # Enabling Collaborative
Interfaces Technology Interface

Leads Group Crowd




A call for systems: having great components 1s
not enough.

"...We've been obsessed in
medicine with components. We
want the best drugs, the best
technologies, the best specialists,
pbut we don't think too much
about how it all comes together.

It's a terrible design strategy
‘ . actually.”

Atul Gawande TEER) 2017




A call for systems: having great components 1s

not enough.

Atul Gawande

"Making systems work is the great
task of our generation of
physicians and scientists. | would
go further to say that making
systems work - whether in health
care, education, climate change,
and making a pathway out of
poverty - is the great task of our
generation as a whole.”



PLAN LARGE EVENTS

COORDINATE ON LOCAL PROBLEMS

CONNECT FRIENDS AT DISTANCE

LEARNTO BUILD SOFTWARE

INNOVATE THROUGH RESEARCH

There were fundamental
limitations with existing
approaches.

These limitations could not be
overcome with technology alone.

We took a different approach.

We created entirely new
sociotechnical configurations to
support it.



What are computational ecosystems good for?



DEVELOPING A SELF/PRACTICE

Dissertation: Situated Practice Systems: Developing Worker’s Capabilities for Complex Work in
Networked Workplaces, 2024.

Funding:  National Science Foundation, RITEL: Collaborative Research: Situated Practice
Systems: Supporting Coaches and Students to Develop Regulation Skills for Design,
Research and STEM Innovation.

Kapil Garg
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Developing regulation skills for building a sell-
directed (research) practice

Cognitive skills

+ representing problem and solution spaces
* assessing risks

+ critical thinking and argumentation

+ core design, research, and STEM methods

Metacognitive skills and dispositions

+ planning: forming feasible plans and planning effective iterations
+ help-seeking: leveraging resources; seeking help; communication skills
+ reflection: awareness of one’s own skills, abilities, and metacognitive blockers

Emotional regulation and disposition toward self and learning

+ emotional regulation: understanding one’s fears and anxieties
+ disposition: dealing with failure, embracing challenges, embracing self-direction



Challenge: understanding and addressing the gaps in
students’ practice and regulation 1s really complicated.

Work
practices

© self-
regulation

C D task-focused
() practice-focused

C_ D regulation-informed practice



Challenge: understanding and addressing the gaps in
students’ practice and regulation 1s really complicated.

\;

work
practices

© self-
regulation

C D task-focused
(D practice-focused

C_ D regulation-informed practice



Interactive CAP Notes

Garg, Gergle, 7., under review

Stella, Coaching Session, End of Sprint 2

lssues of prototype is did not seek help Practice Tracee
concern: missing a key on.prototyping In latest prototype
feature pair research _
e design argument
Context: what are you seeing and hearing? practice reflections
Stella: “I am worried about getting the prototype
working in time for testing” G
g g Stella’s tracked

Not prototyping to the design hypothesis

Spent a lot of time building backend features regulation gaps

not slicing work to
risk to more quickly
advance learning

OAssessment: what is happening?
Didn’t use lo-fi prototyping techniques to deliver ¥
value more quickly

[gap] need strategies for slicing work to risk

[gap] has a tendency to crank than to consider

better strategies when overwhelmed -— hﬁzrzr:i??ﬁ;‘?;go

GPIan what do we do about it? tal?(ply beﬂir
work] build a lo-fi prototype that includes strategies when

missing feature and test that this week overwhalmed
plan] use planning-to-iterate to slice prototype to
risk this week.

reflect] what are some signs that you may be
overwhelmed, and reacting to it by cranking?

not seeking help on
key practice risks




Interactive CAP Notes

Garg, Gergle, 7., under review

Stella, Coaching Session, End of Sprint 2

prototype is did not seek help
Issues of . .
_ missing a key on prototyping In
concern: .
feature pair research

Practice TraceQ

latest prototype

design argument

EC

ontext: what are you seeing and hearing?
Stella: “I am worried about getting the prototype
working in time for testing”
Not prototyping to the design hypothesis
Spent a lot of time building backend features

practice reflections

Stella’s trackedG

regulation gaps

QAssessment: what is happening?

Didn’t use lo-fi prototyping techniques to deliver
value more quickly

[gap] need strategies for slicing work to risk

[gap] has a tendency to crank than to consider
better strategies when overwhelmed -

not slicing work to
B4 risk to more quickly
advance learning

has a tendency to
—  “crank” than to

BPIan: what do we do about it?

¢ 'work] build a lo-fi prototype that includes
missing feature and test that this week
plan] use planning-to-iterate to slice prototype to
risk this week.
reflect] what are some signs that you may be

apply better
strategies when
overwhelmed

not seeking help on
key practice risks

overwhelmed, and reacting to it by cranking?




Practice Objects for tracking practice and
regulation Garg, Gergle, 7., under review|

Regulation Gaps

key feature

on prototyping

; : coaching Q) | CAP student practices @ next coachlng @ @
Practice Object meeting Notes and reflects meeting
\/
Worklssues
Tracked Prototype missing | | didn’t seek help

slicing
Work to
risk

cranking
out

need strategies for
slicing work to risk

.........................................

Practice Traces

....................

| tends to crank than

work

use better strategies

‘| use planning-to-iterate || | prototyping new slicing

| to slice prototype torisk | : plan prototype reflection
| reflect: what are signs | signs of work

| that you’re cranking? . 1| cranking reflection




Creating space for learning about one’s self

+ See students and build strong relationships

+ Hold space for reflection, sharing, and acceptance

+ Recognize that patterns + beliefs recur, and can be quite sticky
* Value developing regulation skills over production

+ Problematize how students approach problems and look at themselves (see
“Interruption, Discord, and Drama” in 2025 DTR letter)



Challenge #2: seeing and acting on the good of

engaging I research

# Dancing with not knowing see: “The Good” and
“Beyond Production” in
+ Re-examining phenomenon the 2024 & 2025
DTR annual letters

* Re-examining beliefs and worldviews

These goods are largely not about producing research,

but about how we engage with it, deeply.



L.earning to engage deeply 1n research

Personal ¢ ) Deepening

Growth Engagement

Fear of not being good <==> Production-Orientation

Fear of imperfection <==> Running away from what’s
actually important in the research

Fear of not knowing <==> Grasping onto existing
ways of doing and knowing
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SUPPORTING HUMAN EXPERIENCES

Dissertation: [yes please!]

Funding:  Center for Advancing Safety of Machine Intelligence,
Human-AlI Tools for Expressing Human Situations and
Contexts to Machines.

—_—

Shirley hang




T'he Internet Is Very Flat, And We're Used 'lo It

“ . .
yelp > Cafes © Seattle () a Yelp for Business v Write yelp.lc Cafes (%) New York, NY o a Yelp for Business v Write i

Restaurants Home & Garden v Auto Services v Health & Beauty v Travel & Activities Restaurants v Home & Garden v Auto Services Vv Health & Beauty v Travel & Activities

= Al Price ~ Open Now Offers Delivery Offers Takeout Free Wi-Fi Outdoor Seating = Al Price v Open Now Reservations Offers Online Waitlist Offers Delivery Offers Takeout

‘- 1. Café Hagen
oonu‘ 4.4 (596 reviews)

© South Lake Union ¢ $$ » Open until 6:00 PM

1. Little Collins
Dnon‘ 4.4 (1.4k reviews)

© Midtown East « $$ » Open until 8:00 PM
¢ “Totally loved the ambience, it's is very hygge and beautiful ! Folks who love a cozy cafe

o Q) “Nice cozy cafe often packed. I'm from Melbourne and specially travelled for coffee which was
with...” more

great...” more

Coffee & Tea Breakfast & Brunch Sandwiches

Scandinavian Cafes

2.Plus 84
nonn‘ 4.6 (116 reviews)

© Belltown * Open until 10:00 PM

2. Bibliotheque
nonn‘ 4.3 (112 reviews)

© SoHo * Open until 10:00 PM

2 . ilv-
& Locally owned & operated + & Family-owned & operated ® @ “Bibliotheque is a unique cafe, bookstore and wine bar after 5pm. It's located on Mercer

QI “A super aesthetic and cozy cafe (that's now open late too)! Stopped by with my boyfriend to Streetin...” more
try out...” more

Cafes Wine Bars Bookstores

Coffee & Tea

3. Remi Flower & Coffee

onon‘ 4.5 (723 reviews)

© New York ¢ $$ * Closes in 28 min

3. Storyville Coffee Company
oonu‘ 4.5 (2.5k reviews)

© Downtown * $$ + Open until 4:00 PM ¢ “This cozy cafe has an inviting and charming atmosphere that's perfect for a quick coffee

break or..." more

a t 5 y f "." ‘.:. \ >
Q “A f looking pike pl ket, | really enjoyed talking to the welcomi e —

@ On their website: cafe




The Cost of Ubiqui

yelp b}( Cafes

Restaurants

> Seattle o a Yelp for Business v Write

v Home & Garden v Auto Services Vv Health & Beauty v Travel & Activities

= Al Price v Open Now Offers Delivery Offers Takeout Free Wi-Fi Outdoor Seating

e

- = \L4E
& P,

1. Café Hagen
onnn‘ 4.4 (596 reviews)

© South Lake Union ¢ $$ » Open until 6:00 PM

¢ “Totally loved the ambience, it's is very hygge and beautiful ! Folks who love a cozy cafe
with...” more

Scandinavian Cafes

2.Plus 84
DDUD( 4.6 (116 reviews)

© Belltown * Open until 10:00 PM
& Locally owned & operated + &8 Family-owned & operated ®

¢ “A super aesthetic and cozy cafe (that's now open late too)! Stopped by with my boyfriend to
try out...” more

Coffee & Tea

3. Storyville Coffee Company
onna‘ 4.5 (2.5k reviews)

© Downtown * $$ * Open until 4:00 PM
@ On their website: cafe

¢ “Avery cozy cafe overlooking pike place market, | really enjoyed talking to the welcoming

What makes a place special?

What experiences does it afford,
and for whom?

How does that differ across user
populations, geographies,
cultures?



T'he Cost of Ubiquity

yelpgc Cafes (> Seattle (] a Yelp for Business v Write

Restaurants v Home & Garden v Auto Services Vv Health & Beauty v Travel & Activities

= Al Price v Open Now Offers Delivery Offers Takeout Free Wi-Fi Outdoor Seating

‘- 1. Café Hagen
noon‘ 4.4 (596 reviews)

© South Lake Union * $$ + Open until 6:00 PM

¢ “Totally loved the ambience, it's is very hygge and beautiful ! Folks who love a cozy cafe
with...” more

Scandinavian Cafes

2.Plus 84
Uonﬂ( 4.6 (116 reviews)

© Belltown * Open until 10:00 PM
& Locally owned & operated + &8 Family-owned & operated ®

¢ “A super aesthetic and cozy cafe (that's now open late too)! Stopped by with my boyfriend to
try out...” more

Coffee & Tea

3. Storyville Coffee Company
nooo‘ 4.5 (2.5k reviews)

© Downtown ¢ $$ « Open until 4:00 PM
@ On their website: cafe

¢ “Avery cozy cafe overlooking pike place market, | really enjoyed talking to the welcoming

What 1s the best?



Computational Understanding of
Human Experiences

“an increasing understanding on the part of system developers
that human activities are enmeshed in a variety of [cultural and
social] practices and relations that make them meaningful by
setting a context within which they can be understood...”

Seeking a Foundation for Context-Aware Computing
Paul Dourish, 2001 (1)



Conceptualizing a human experience across

many contexts 1s a really complex problem

contextual considerations

conceptions of suitable
contexts for the experience

countries/cities
urban/suburban/rural
geographies; seasons; time

demographic
expertise
Interests
needs

availability

fit and quality
safety

cost

Experience: enjoy a long, lingering conversation

Context Model

/N

_——  /

Context Model

/

N

e

Setting Setting Setting Setting
Users Users Users Users Users

X

X

7

Issue

Issue

Issue

Issue

.............

example context of use

cafes with low turnover

cafes.turnover = low

new york city

teenagers

availability: there are few
cafes with low turnover
that fit a teenager’s budget



Ditter: An Experiential Computing Platform

He, Zhang, Gergle, Z., under review

. _ . N . PA beaches may
Experience: Sunbathing -,CP\- Perspective FL  be less suitable
. _ . geo.states beaches.FL {..} for sunbathin
Realize by: going to the be%gh | o beaches.PA {.} . 9
Machine encoding: i |Issue l , i
“sunbathe”: Yelp.beaches t fit —,O\— @ in Bl
concept fi S~ in pao PA
A ]
1. Define human experience and its 2. Define accountable perspectives 3. Automatically surface differences

computational encoding and issues of concern to designers via visualizations



omputational Abstractions for Reasoning
ab OUt Humaﬂ EXP GI‘iGHCGS He, Zhang, Gergle, 7., under review]|

setting B

Concept Concept
Concept exprc_ession eaxprl?esglfc)g
Experience: Going on a First Date over Food or Drinks EXpreSSi on appl!ed :‘: sF;Ft)tin B _
Definition: Places that are not very loud, that are romantic, and that serve food or drinks. setting 9 import data.census

Machine Definition:

{ define perspective::geographic {

“Urban”: { return filter(census.population[this.town] > 50,000) }
“Rural”: { ... }

this.business type matches [“Restaurants”, *“Bars”, *“Cafes”, “Food”] and
this.noise level matches [“Quiet”, *“Average”] and
this.ambiance matches “Romantic”

P PRRROR 1.

(@) A concept expression encodes the ways of (b) An accountable perspective is used to filter the
realizing an experience. It can be applied to a universe to the set of places that are available to
universe of realizers (e.g., places to have an different user groups or settings. Applying the
experience) to compute the set of places that may concept expression to it provides the set of places
be appropriate for realizing the experience. in a setting that can realize the experience.

Setting
" Urban

Concept
; expression
issue(

Issue 25 . Rural
copliedto/ ) ) .
define issue::simple prevalence(matching places) { setting A _
return matching places.count; setting A_ 1.5
} ; 1.0
— setting B
0.5
) | 0.0

; expression
issue(/ applied to
setting B

Relevance score

Bars Cafes Food Restaurants

(c) An issue of concern is defined to provide a measure (d) Given an accountable perspective and issue,
of whether the concept expression as defined is likely which together forms a reference system,
to work well for realizing the experience, when applied implemented visualization and explanation types

to different settings within an accountable perspective. help to display potential issues to designers.



Experience: Going on a First Date over Food or Drinks

o
(] Definition: Places that are not very loud, that are romantic, and that serve food or drinks.
Xam ( ! O 1 I l O I I a 1 I S a ‘ Machine Definition:
. {

this.business type matches [“Restaurants”, “Bars”, *“Cafes”, “Food”] and
this.noise level matches [“Quiet”, *“Average”] and
this.ambiance matches “Romantic”

L —— B
Number of Places Good For First Date Experience Number of Places Good For First Date Number of Places Good For First Date Experience Percentage of Places Good For First Date
Across Budget Ranges Experience Across Wheelchair Accessibili Across Time of Da Experience Across Age Groups
y
350 200
100
250 300 150 80
200 250 125 % of
# of 150 #of 200 # of 100 Places
Places Places 150 Places 75 That 40
1001 100 50 Meet
50 50 25 Criteria 20|
e nge en . ’ Q R\ £
A LAXD o\ \\)
B\)d%et?“e N\‘d < \,\\%‘r\ True Not Labeled False MN\ e&\;\iﬁoo v\00 o(0 E\le(\\ e“‘% Youth Adult
Budget Range Wheelchair Accessible €2 o Tlme of day Age group

(a) Budget Range, Prevalence (b) Wheelchair Accessibility, Prevalence] (c) Time of day, Prevalence (d) Age group, Prevalence



Vision: Experiential Computing
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Limited) role of technology in advancing
human values

+ Advancing individual technologies is
insufficient

+ We need computational ecosystems

not just for consequential aims, but for
advancing human values



Computational ecosystems rethink the entire
sociotechnical configuration to enable better practices

PLAN LARGE EVENTS
o — COORDINATE ON LOCAL PROBLEMS
- CONNECT FRIENDS AT DISTANCE
LEARNTO BUILD SOFTWARE
& User merinces % INNOVATE THROUGH RESEARCH
e e e DEVELOP A SELF/PRACTICE

SUPPORT HUMAN EXPERIENCES



Understand the limitations of computers as
consequentialist machines

nput =~ = Uipul
— 8

Computers reliably produce desired consequential outcomes



Computers can never be the be-all and end-all to promoting
human values rooted 1 intrinsically valuable human activities

17., CHI 2024]

Searching for the Non-Consequential: Dialectical Activities in
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ABSTRACT

This paper examines the pervasiveness of consequentialist thinking
in human-computer interaction (HCI), and forefronts the value of
non-consequential, dialectical activities in human life. Dialectical
activities are human endeavors in which the value of the activity is
intrinsic to itself, including being a good friend or parent, engaging
in art-making or music-making, conducting research, and so on.
I argue that computers—the ultimate consequentialist machinery
for reliably transforming inputs into outputs—cannot be the be-
all and end-all for promoting human values rooted in dialectical
activities. I examine how HCI as a field of study might reconcile the
consequentialist machines we have with the dialectical activities
we value, and propose computational ecosystems as a vision for HCI
that makes proper space for dialectical activities.

But while the HCI mission of using computational technologies
to shape the world to meet our needs and desires rolls on full steam,
questions to the very idea of focusing on the production of de-
sired ends remain largely unanswered. As is the case in our culture,
much of HCI research and practice is rooted in consequentialist
thinking: reasoning about actions as means for achieving desired
outcomes and ends. But as philosophers have contested across mil-
lennia, certain quintessential human values, activities, and ways
of being cannot be easily reconciled nor understood through the
consequentialist lens. For instance, dialectical activities [25], or ac-
tivities whose values are rooted in the intrinsic nature of the activity
itself and that are revealed only through repeated engagement with
the activity—such as parenting, being a good friend, engaging in
art-making and other creative pursuits, conducting research—do
not easily reduce to producing certain desired outcomes. Continued
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Hold onto our values.
Know the limits of technology.
Build entirely new ecosystems.
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