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Three eras requiring different ways
N how we live, work, and learn

John Seely Brown
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This talk is about exploring, asking, and speculating:

designing ecosystems for flourishing in a whitewater worla

1 reinventing education for continuous learning

2 societal collaboration to support communities



Two Themes

Education, work, communities

Human-Al interactions

The Journey



How might we imagine...

a more tightly integrated approach to
education, work, and community engagement/




cdtech has focused on scaling access to content, but
scaling real-world experiences remains challenging
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Key Findings
Cengage Group
2023 Graduate Employability Report

Higher Education needs to
make a greater connection to
employment.

~mplovers

749, skills training credentials or real-
world experiences as most
important for entry-level jobs,

(Graduates

5994, degree program did NOT teach
them skills needed for first job

539% did NOT obtain internships,
externships, apprenticeships



Communities have
growing needs to meet
amidst rapid change.

How can we support
under-resourced non-profits
and social innovators!
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support community needs

828

education communities

provide real-world learning



Tech4Good Collaboratory

- For students at any experience level,
. User research, ui/ux, web dev, ai/ml,

140

. Real research / community projects, e
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Community Consultancy

Strategic assessment and design exploration

Phase One

Landscape Analysis

Phase Two

Stakeholder Experience

Phase Three

Future State Design

Phase Four
Design Exploration

|
Overview of themes

[
YFIOB's Core Values

' 7 Being student and school centered in everything we do

‘ « Building close partnerships that are educator-led and focused
« Considering every student’s diverse backgrounds and career paths
+ Practicing what we preach in providing hands-on leaming

[
‘ Being student and school-
centered in everything we do
\ ) mamdwﬂwml
l E— . Bringing schools and businesses togethet
| R " Working closely with local community partners
{ R ‘ -  \dentifying and promoting candid, caring. authentic volunteers
| Community investment our operations and services
l mﬂummmmdwop-m-d services
‘ + Growing the scope and quality of our impact
| . Establishing strong financial sustainability
| . Fostering a strong harmonious leadership team
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What career will you

choose?

> @ Airtable

One partner that all
|00+ students In the

course are organized
around supporting

A diverse portfolio of
deliverables balancing
research, no-code
implementation, ana
digital prototyping

A foundation to build
on In other courses,
student orgs, or labs



Idea #1

find ways to make large
classes a strength rather
than a weakness



How do we scale personalized feedback
to a 100+ student class?

Annota: Peer-Based Al Hints Towards Learning Qualitative Coding at Scale

|UI
Best Poster Award at HCOMP



Learn thematic analysis
collaboratively.

Learn to analyze qualitative data, draw
patterns, and develop theory In
collaboration with others.

G+ Signin with Google

o r scientific inquiry in the field. | couldn't believe my eyes when we discovered it

Ne were worried about publishing our findings in time, but were able to figure out the paper quickly. The paper was published ast summer and it had an

Expl |

Exploration

Explosive

Explanatory Conversation

Annotate with ease

Easily annotate transcripts and
organize your codes and themes
towards discovering patterns and
Insights.



Current Codes

All Codes

YV annota

Transcript

< Sjerra Show

Q, Current codes (shift + alt + s}

. SD - commisions for pet portrait

SH - NOT much online marketing

SH - follow a bunch of artists on
social media

SH - participating in art classes
SD - commisions for pet portraits
SH - NOT much online marketing

SH - follow a bunch of artists on
social media

SH - participating in art classes
SD - commisions for pet portraits
SH - NOT much online marketing

SH - follow a bunch of artists on
social media

SH - participating in art classes
SD - commisions for pet portraits
SH - participating in art classes
SD - commisions for pet portraits
SH - NOT much online marketing

SH - follow a bunch of artists on
social media

SH - participating in art classes

SD - commisions for pet portraits

Progress
Round 1 of 2

RQ1 Strengths, Weakness, and Uniqueness

What forms of articulation work do faculty need to engage in to provide undergraduate research Submit Annotations
opportunities that are successful for both the students and their own goals, e.g. in recruiting, filtering,

task definition, and mentoring students?
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And how does that intersect with C1

DISCUSSION OF EMMA’S BACKGROUND
Sierra Snow 2:22

How does it intersect with CTE? I'm responsible for overseeing all the operations of the district. And that would
include educational services, and Career Technical Education falls under that. In addition to educational services,
I'm responsible for the business and facility services and transportation and foor’

and IT and all of those. I'm ultimately responsible for all of those parts. And | hay Code

ad services, because before | was a superintendent, | was an assistant superinte

a high school teacher and been a high school principal, and Assistant Principal ¢ Memo

elementary school principal. And in my early life, | as a teacher, | was also a care

high school that | worked at

David Lee 3:28
Okay that's a lot. That's really cool. And maybe let's start with talking about, ba; BS% RQZ RQ3 RQ4 RQS

experience throughout the years. And what you see as the biggest challenges ti Cancel

fulfilling a successful careers. And in your survey, you mentioned knowing what

me a little bit more about that.

CHALLENGES AND BARRIERS Memo

e.g. Volunteers also motivated by food

David Lee 4:50
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Okay that's a lot. | hat's really cool. And maybe let's start with talking about, based on y



Annotations
as ‘votes’ on
relevance

1
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RQ2 Challenges and Barriers Viewing peer-based hints

You're done, but feel free to take a look at
the generated peer-based hints to make
additional improvements if you'd like.

Transcript

< Interview with
Gregory Ramirez

What challenges or barriers do youth experience in their education or
career exploration? What challenges or barriers do parents, teachers,
administrators, volunteers, peers, or others experience in supporting youth
in their education and career exploration?

Current codes (shift + alt + s)

Current Annotations
RQ2: Challenges and Barriers

Education Barrier - Parent/Child:
Students need push

3
Education Barrier - Youth: Barrier of
L J
validation

Education Barrier - Youth: Lots of
administrators and others tend to
put punishment solely upon people
that fail

Education Barrier - Youth/Adult:
difficult subject

Education Barrier - Youth/Adult: don
with school

Jd
e

Jd
Education Barrier - Youth/Teachers: 3

work for money

Education Barrier-Youth: Students
not speaking up

2
Social Barrier - Adults: even .
adulthood has worry

Social Barrier - Parent/Child: Parents..

dont want to be hard 4
Social Barrier - Parent/Child: Parents..
4
work a lot
Social Barrier - Parent/Child: 3
Sometimes parents are blind
Social Barrier - Youth: students lack j

confidence

Social Barrier - Youth: teacher is
unsure about whats on minds of  -J
youth

CI\I‘:"\I D"\":f\' VI'\I I+L\' ‘AI’\I III'J ""'\III L\I l+

class what you do/ And | was like, Yeah, sure, no problem. So | came and took this whole thing of
drugs in there. And it just turned out that | knew that teacher, | knew her from back in the day.

So | started going, like, for a couple years, | went and | would, you know, take all this drugs, | talk
about my experiences and what |I've done. And then one day, she was like, 'Hey, how would you

like to teach with me? ' And | was, like, Teach with you? Me? [Was like; I'don't I'don't like my Kids:
R G EaERESEIGaE And she's like. Hev. vou qot a areat personality.

Will you meet my director? And | was lik
down at a coffee shop, talk for 30 minut
And | think 30 minutes, he's like, Hey, I'n
it was that kind of party. So he says, you
| don't like kids. I'm like, my kids, | don't
You got the personality, he's all We're w
like, Think about it, you get to go back tc

| think when he said that, that's the poin
great. So | got into this teaching thing, tk
me a credential and walk away. But | acl
by the end of it, when | actually started |
me a book. And they said, Go teach. '

type of guy. So when | asked my co teac
she's like, open the book: And | was like
started thinking about subjects that that
thinking about touchy subjects, subjects
mental health is a good one. | developec
anxiety, social anxiety, or depression, jus
went to domestic violence.

Just, just everything you could think of |

lesson plans. So every lesson plan that |
And of course, my own experiences goir
specifically that part of mental health, b
badass in life. And it's happened to me,

Code

Social Barrier - Youth/Adults: Ramon had
previously not even wanted to deal with

children

Memo

no mentors

Many adults shut out kids like Ramon
initially did. There is a barrier of | don't
think | have anything to teach for many
adults.

Delete | Edit

Agree

v Disagree
Other

what misconception did the hint help you

realize? Anything else?

| think this is definitely important
because it shows that a lot of adults
push away the idea of teaching youth

and that is a barrier involving the lack of

a variety of adults as a resource for

Cancel | Submit

And we sat

st about life.

/. | didn't know
| was like, Nah,
ke, you know,
redential. He's
ommunity.

\nd | was like,
5, they'd give
cting that. So
ey sort of gave

ison plans,

) me. So |

| then | started
said, Hey,

~vn to from
owhn, then |

ne up with no
inybody else.
lerstand,

| think I'm a

do

See Peer-based Hints Summary
You have 9 hints to review

< Now viewing 1 of 9 >

Prediction: Not Relevant

0 peers agree with the prediction

3 peers disagree with the prediction

| think that the feeling of not being
smart enough for college is a feeling
many students have and discourages
them from seeking out those
opportunities. Likely because
community college isn't as praised as
a 4 year.

| felt he stated his thoughts clearly
that he felt he wasn't smart enough
for college so he took the military
route. He tried to figure out where he
was in life.

lts mentioning the students' feedback
about their futures and the potential
concerns about not knowing what to
do and not being good enough.
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of students identify a particular

relevant sentence, on average With ~15 Students, the algorithm
attains an accuracy (Macro-F1) of

Annota: Peer-Based Al Hints Towards Learning Qualitative Coding at Scale ; 5 /O
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Best Poster Award at HCOMP



Students found that the hints helped with...

Understanding the
research question

Reflective examination
of annotations

Mental models of
coding technique

r—

"Yes | agree with this [hint]... C

the
nancial lissues| that caused

OVID 1s not a weakness for

organization), but like, COVID caused the other

the weakness.”

"[The Al hints] showed other team members’ annotations
too which helped me better understand the sentences.”

ll| O

ac

that | didn't even see... It got
next interviews in more depth and detail.”

cually generates some pre

idn't expect the Al to generate helpful hints. But [it]

ty useful hints... quotes

Annota: Peer-Based Al Hints Towards Learning Qualitative Coding at Scale

Best Poster Award at HCOMP

Ul

me to redo the rest of the



Idea #2

use and adapt work
structures to support
experiential learning



Causeway

Learn real-world skills while
supporting community causes

9 © - >

Micro-Roles Projects Causes




p Causeway David Lee v

v/ Introduction to Causeway

Web Development:

Elements Developer

Responsible for identifying, implementing, and styling elements within a given low-level
component using HTML and CSS styling attributes.

CURRENT LEVEL

m Ihhbas Continue project -

Web Development:

Layout Developer

Responsible for laying out elements within a given low-level component using CSS layout

attributes.

CURRENT LEVEL

casic ) Advanced _
Give me a project! -




Assigned Project Compone
Refugee Foster Care — Na

The Layout Developer Role

Your responsibility is to position
the elements constructed by the
elements developer to achieve
the desired layout. You will do
this by repeatedly laying out
groups of elements vertically and
horizontally.

Your Role Your Project

Intro to Flexbox Based
Positioning

You will be using flexbox-based
positioning to create your layout.
Read a quick overview before
getting started.

Read Guide

Create a Container for the
Component

Start by creating a container div
for the entire component. If the
component has a border or
background color, style the new
div accordingly.

Read Guide Let's Do It!

Partition Elements into Vertical
or Horizontal Groups

Dartiti ‘ I fe i ;

@ Causeway

Partition Elements into Vertical or Horizontal

Groups

Now that we have created and styled the container, the next step is to partition all the individual

elements into a set of groups that can be arranged vertically or horizontally. We will enclose each of

these groups in an opening and closing set of <div> tags, add a class attribute to each tag, and

then apply CSS properties that set the layout direction of the groups and their wrapping behavior.

Partition the elements into a set of groups and enclose them in div tags. Partition the elements

into a set of groups. Groups may be chosen because they share a border or background color, or

because they are a logical unit. Additionally, the set of groups must either all be laid out vertically or

horizontally (with wrapping allowed). In your HTML file, nest each group of elements inside an

@ Causeway

Step 20f 7

Partition Elements
Into Vertical or
Horizontal Groups

It's time for you to take what you just learned to
partition the elements within your component
into groups that can be arranged vertically or
horizontally.

@ Partition the elements into a set of
groups and enclose them in div tags

@ Nest the CSS child selectors to match

- Complete >

HTML Code SCSS Code Code Preview
1 .paper-card {

2 display: flex;

3 flex-direction: column;

4 box-shadow: 0 2px 12px 0 rgba(0,0,0,.15);
5

6 .paper-info {

7

8 .paper-title {

9 font-weight: bold;

10 font-size: 18px;

11 }

12 .reader-name {

13 font-size: 13px;

14 color: #4FAFAF;

15 }

16 .pdf {
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Causeway: Scaling Situated Learning via Micro-Role Hierarchies
David T. Lee, Emily S. Hamedian, Greg Wolff, Amy Liu

ACM Conference on Human Factors in Computing Systems (CHI) 2019
Honorable Mention Award
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Causeway: Scaling Situated Learning via Micro-Role Hierarchies
David T. Lee, Emily S. Hamedian, Greg Wolff, Amy Liu
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Honorable Mention Award
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Causeway: Scaling Situated Learning via Micro-Role Hierarchies
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Causeway: Scaling Situated Learning via Micro-Role Hierarchies
David T. Lee, Emily S. Hamedian, Greg Wolff, Amy Liu

ACM Conference on Human Factors in Computing Systems (CHI) 2019
Honorable Mention Award



Likelihood of recommending “The ability to learn the concepts in such
B New/Exposed a way that they are applied quickly, and
B Comfortable/ then practiced on pages for real-world

Well-versed use is rewarding, and makes the material
0 1 2 3 4 Raing 6 7 8 9 10 St/C/( better.”

o N b O

Causeway: Scaling Situated Learning via Micro-Role Hierarchies

David T. Lee, Emily S. Hamedian, Greg Wolff, Amy Liu

ACM Conference on Human Factors in Computing Systems (CHI) 2019
Honorable Mention Award
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Containers: Observable Events (Quarter Goals)

é Intro to the Container Events Role 9

Now that we have retrieved and bound data from the backend to
the view, you can learn to handle events in the Containers:

Observable Events role.

What you will be doing and learning

You will continue to build on what you learned in the Containers:

Observable Data role about functional reactive programming and

RxJS for event binding,.

Step-by-step process

We will first introduce you to Event Streams and Subjects, then
teach you how to define, bind, and handle event streams in your

container:

e Intro to Event Streams and Subjects
e Implement event streams with Subjects: openEditModalS

e Implement event streams with Subjects: saveGoals$

Next: Intro to Event Streams and Subjects

page
+state
modal
page.animations.ts
page.component.html
page.component.scss
page.component.ts

widget

3

<div class="page-container">

<app-widget [quarterData]="quarterData$ | async'></app-widget>

</div>

C |/page

Winter '24 Goals
1/1 - 3/31

-I Finish cover letters

2 Apply to internships

Technical interview

prep!
&

4



Tech4Good Collaboratory Structure

Skill-Building Teams Research Teams Leadership Roles

User Research Concept Stage Team Leads

Visual Design Scoping Stage _ead Mentors
-Xecution Stage -Xec [eam

Web Dev: Components Writing Stage

Web Dev: Containers Revision Stage

APls and Scripts

Machine Learning
Al Economist




Micro-Role Structure for Thematic Analysis in Project Class

T WRFS S MTWRFS S MTWRF S

4 )

Thematic Team Discuss themes
HW 1 \Analysis S synthesis L across the class
%
" Thematic Analysi )
ematic Analysis Team Present
HW 2 Lead Analysis synthesis L themes
\_ /
4 . . )
Conduct Thematic Analysis Team
HW 3 | i i '
nterviews  Lead Analysis synthesis
\_ | /




Human-Centered
Design Research

Business Strategy and
Information Systems

TWRFS SMTWRVFS SMT TWRFS SMTWRFS SMT

N ~

Thematic Team @5 Instructor Thematic Team @5 Instructor
HW1 {Ana|y3is synthesis J L Critique HW 1 {Ana|ysis synthesis (& L Critique
HW 2 Conduct Thematic Synthesize g | Instructor HW 2 Conduct Thematic Synthesize g | Instructor
Interviews  Analysis analyses & Critique Interviews  Analysis analyses & Critique
HW 3 Finalize, L HW 3 Finalize,
(or Extra Credit) Present (or Extra Credit) Present

— = == .. ——— ——————— = ——— —— — ———  —

= _ - - = — — —_— —_— —_ee | e o  ——— —_— ——

Extend across quarters

Web and Mobile
Applications

TWRFS SMTWRVFS SMT

-

Thematic Team @™ Instructor
HW {Analysis synthesis J L Critique
HW 2 Conduct Thematic Synthesize g | Instructor
Interviews  Analysis analyses Critique
HW 3 Finalize,
(or Extra Credit) Present




Stack within quarters

Leadership and Management

TWRFS SMTWRVFS SMT TWRFS SMTWRFS SMT

Thematic Team @ Instructor Thematic Team @9 Instructor
HW 1 Analysis synthesis & L Critique HW 1 Analysis synthesis &2 L Critique
HW 2 Conduct Thematic Synthesize | Instructor HW 2 Conduct Thematic Synthesize | Instructor
Interviews  Analysis analyses Critique Interviews  Analysis analyses Critique
HW 3 Finalize, HW 3 Finalize,
(or Extra Credit) Present (or Extra Credit) Present
Busi Strat d H Centered
Inf tion Syst Design R h
TWRFS SMTWRFS SMT T WRFS SMTWRVFS SMT
Thematic Team @™ ) Instructor Thematic Team @9 Instructor
HW1 [Ana|ysis synthesis &2 L Critique HW1 [Ana|ysis synthesis & L Critique
HW 2 Conduct Thematic Synthesize gn | Instructor HW 2 Conduct Thematic Synthesize gn | Instructor
Interviews  Analysis analyses & Critique Interviews  Analysis analyses & Critique
HW 3 Finalize, HW 3 Finalize,
(or Extra Credit) Present (or Extra Credit) Present

TWRFS SMTWRVFS SMT

-

Thematic Tea Instructor
HW 1 Ana|ysis synthesis L Critique
Conduct Thematic Synthesize Instructor
HW 2 . . =
Interviews  Analysis analyses Critique
HW 3

(or Extra Credit)

Web and Mobile
Applications

TWRFS SMTWRVFS SMT

-

Thematic Team = Instructor
HW 1 [Ana|ysis synthesis & L Critique
Conduct Thematic Synthesize gn Instructor
HW 2 - . S L
Interviews  Analysis analyses Critique
HW 3

(or Extra Credit)

Finalize,
Present

Finalize,
Present

p== = - = e = —_— —_— = —_ == =

Extend across quarters

P - — e ————— ———— —— — ———  — z = ==




In the past, we learned in
order to work. Now we must
work to continuously learn. \

Heather McGowan
Co-author of The Adaptation Advantage




Idea #3

develop easy-to-
engage experiences
that build relationships



Systems T

nature of research not taught
faculty time centers on research
; large classes for UGs mentorship for grad students
Educational no systematized pipelines for 2a%A %A no systematized pipelines for

B a rri e rS to u n d e rg ra d system searching/applying to UREs - recruiting for UREs world

l, Goals l,
e explore to clarify interests e need to advance research
research experiences Explore and & | Lol g Advance
) e build career (skills, resume, 28338 e recruit for clear interests and
build career graduating) prior skills research

: : J Expectations3 J
e MISA ’,g N ed SyStemS, Undergrad expectations of research Realities of research

prep and mindset on classes
UG time centers on degree

Research

requires autonomy

not trained to mentor
tedious but necessary tasks
research can be intimidating

e supervision and structure

goals, and expectations, + quality mentorship Undergrad - 4¢3¢4¢ - Faculty

e work that builds interesting skills

o significant time required Wk iha & Sprachsine
to CO”tiﬂUOUS’y Create recruiting & filtering The challenge of 4 o maintaining

for alignment getting to steady state S : structures
and maintain alignment. "o
{u ? * I \'.:,“ %) ,“,,;v
= undergraduates & = faculty )

tailoring fit to changing individuals

“It’s usually not worth the effort unless you get really lucky”: Barriers to Undergraduate Research from the Perspective of Computing Faculty

ICER



Exploratory Reading Groups

Fostering creative, relational, and student-driven exploration and
establishing pipelines into undergraduate research experiences

form 5-week, low time

!
commitment, student-driven : act as pipeline ’ =
2 reading groups | facilitating entry 5 ' ‘
| into undergrad )\ diverse and
. research ! creative
1 : & @ workforce
o" — , JL hil = &
" /:’ )
| \ - AL AL - | / l \ clarity and confidence in >
o L 3 ‘L o || | career goals, supportive A |
1 ‘ B peer relationships, and a ~- \
JL A L : . p L sense of belonging 6 3
stretch imagination by ' - A ~ '
browse faculty themes : ) . : ?. B
exploring new ideas while | v

on CS x society building relationships

——
Exploratory Reading Groups: A Scalable Approach to Creative, Relational, and Student Driven Exploration in CS Education
Dustin Palea, David T. Lee
ACM Technology Symposium on Computer Science Education, Research Track (SIGCSE) 2021



Very lightweight (just one-hour/week and present one paper)
Completely student-run once groups are formed and launched

Time carved out for intentional relationship building
Designed for broad exploration rather than in-depth reading

% I

oo- "/ i "°
| e

]

Intentional relationship-building emb‘hasize breadth over depth with 2-33
learn about  select papers with get-to-know-you questions paper presentations and discussions
themes  and facilitators -—
launch session weekly meeting 1 weekly meeting 2 weekly meeting 3 weekly meeting 4

5-week long phase
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A TR Y S Systems of Action

. o see, et ; "A coherent collection of interrelatec
S el e LR action-intended components that. ..
' ceet Tealet LS work systemically to affect the

T context of the problem... They scale,
A enabling small actions to affect a

larger social ecosystems through
DESIGN UNBOUND work they do inside the system.”

DESIGNING FOR EMERGENCE IN
OGN A WHITE WATER WORLD

ANN PENDLETON-JULLIAN AND
JOHN SEELY BROWN

ECOLOGIES




Pilot matchmaking p

rogram

BSOE COMMUNITY PARTNERSHIPS

Existing & potential ways to collaborate

The Baskin School of Engineering and the Tech4Good Lab at UC Santa Cruz are seeking to strengthen community-

engaged projects as part of the Creative EDG2 initiative (Creative Engineering Design for Global Good). The vision

is to provide real-world experiential learning for students, develop community-minded technologists, and connect

courses and initiatives across BSOE to supporting local businesses, non-profits, and government projects (see

Professor David Lee’s TEDxSantaCruz talk, Redesigning Our Economy to Maximize People’s Fullest Contribution).

Let us know if you have project ideas, feedback, or want to collaborate: bit.ly/bsoe-community.

COMMUNITY-ENGAGED
PROGRAMS AND PROJECTS

Explore existing community-engaged
programs and examples of past projects.

CAPSTONE & CORPORATE-
SPONSORED PROJECTS

Baskin Senior or MS students work on
Engineering company-defined projects to
gain real-world experience and
solve problems for partners.

TECH4GOOD COLLABORATORY

A Tech4Good Lab program where
students work on projects for the
public interest, with a focus on
education, work, and communities.

Besides filling out our survey, bit.ly/bsoe-community,

you can also email Professor David Lee at

dlee1o5@ucsc.edu with any questions on this initiative.

. Bas_kin University of California, Santa Cruz
Engineering ©

_’ TECH4GOOD LAB

MARINE PLASTICS POLLUTION

/\ A capstone project in collaboration
C with Clean Oceans International to
\/ create a website and app for

monitoring plastic marine pollution.

FIRE REPORTING

ﬁ A capstone project mentored by a
Cocr N

member of the California Fire
Department to create an app to
pinpoint where fires start.

EXPANDING CAREER MENTORSHIP

An ongoing project in Tech4Good
) to expand opportunities for

students to obtain career

mentorship and coaching.

KAHZUM: LOCAL BIZ SUPPORT

A student startup centered on
' supporting local businesses that
‘ was developed out of UCSC’s
entrepreneurship courses.

CAPSTONE COURSES

Many of our engineering programs have capstone courses where students apply the skills
theyve learned towards significant projects, some of which are already community-engaged.

Vw Undergraduate Seniors

Software Design Project (CSE 115bcd)
Engineering Design Project (CSE 123ab)
Electrical and Computer Eng. Capstone (ECE 12%9abc)

PROJECT-BASED COURSES

There are also many courses with hands-on assignments with potential for supporting
community projects in specific skillsets. The list below is just a small sample.

I

@

Business & Entrepreneurship

Starting a New Technology Company (CSE 80C)
Decision Analysis in Management (CSE 174)
Business Strategy and Info. Systems (CSE 175)

Human-Centered Design

Interactive Design Studio (CMPM 132)

Strategies for Designing Interactive Media (CMPM 177)
Human-Centered Design Research (CMPM 178)

STUDENT ORGANIZATIONS

Several student-run organizations teach K-12 students or provide services to the community.

UCSC Rocket Team

2

)

,/QDC

Slugbotics

Teach elementary
school children
physics and rocketry.

S,
¢ Team

W

PROGRAMS BEYOND BSOE

We believe interdisciplinarity is critical, and can facilitate partnerships with community-
engaged programs outside of Baskin Engineering or connect you directly to them.

Everett (Sociology)

Community-engaged
projects on digital tools for
social innovation.

GetVirtual (Crown)

Help local businesses
affected by COVID adjust to
the digital landscape.

0 Professional Masters Programs
" Serious Games Studio I/11/11l (GAME 255)

Games and Playable Media Studio I/11/11l (GAME 270)
Human Computer Interaction Capstone (HCI 271)
Natural Language Processing Capstone (NLP 271abc)

Analytics, Machine Learning, and Visualization
Machine Learning and Data Mining (CSE 142)
Applied Machine Learning (CSE 144)

Visualizing Complex Systems (CMPM 290a)

Systems Development
Mobile Applications (CSE 118)
Software for Society (CSE 119)
Web Applications (CSE 183)

Creative Tech Design

Mentor middle and S Website designs and
high schoolers with
designing robots.

c = D marketing strategies
for local businesses.

IDEASS (Carson)

Innovation and design
projects for sustainability
related challenges.

Annual luncheon

tech4good community luncheon
April 29, 2023 | Merrill Cultural Center, UC Santa Cruz

11:00am | Check-in begins
Check where you're sitting, get a boxed lunch, and mingle

11:30am | Introduction
e Introductory remarks and tech4good overview, David Lee
e Lifelong learning, technology, and community, Doug Erickson

11:40am | Tech4Good projects

A small sampler of programs, projects, and ideas from student leads
e Supporting large group mentorship in a chat-based Ul, Kehua Lei
e Peer-based Al hints for learning qualitative analysis in a project-based course, Giridhar Vadhul
e Better integrating #dayinalife videos towards career identity formation, Elizabeth Fonseca

Table discussion and brief speaker Q&A
¢ |In your tables, share a question or reflection you had while listening, or share your own dreams for
using technology to support education, work, or communities
e 1-2 questions for speakers drawn from the table discussions

12:05pm | Stretch and shuffle
Toss your lunch box, get a drink, and move to a new table to meet new people :)

12:20pm | Tech4Good journeys

Alumni experiences and journeys during Tech4Good and beyond
e Structuring impactful teams by centering empathy, Nathaniel Thompson
e Learning to appreciate the process of growth over fixating on achievements, Aproop Kamat
e Staying hopeful while finding a job during a tech downturn, Eliza Gonzales

Table discussion and brief speaker Q&A
¢ In your tables, share a question or reflection you had while listening, or share your own life or
career lessons learned throughout your journey
e 1-2 questions for speakers drawn from the table discussions

12:45pm | Looking forward
e Reflections from Your Future Is Our Business, Yvette Brooks
e Towards computational thinking at scale in Santa Cruz County, Jason Borgen

e Concluding remarks and tech4good directions, David Lee

1:00 pm | See you next year!

8
-




Blossom

CMPM 15 Bingo

Charlie D.
8 1
ho is
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you able to recommend ;“f[less:%‘g il already already
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::/)ht%':«éants found a tiny picked up a explain why
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Complete rows of bingo prompts and
meet new people to score points!

1 Q X

Find Someone

Look for a person who would
consider delving into the future
research of their research topic,

either for work or fun

Who did you find?

Search for names Q

SUBMIT

4 — e
P EEE

Connect Someone

Pair with two people who share
one of the following athletic
hobbies: going to the gym, soccer,

rock climbing, or biking

Which two people were you

able to connect?

Search for first person Q
and
Search for second person Q

SUBMIT




In designing ecosystems, think about relationships
and how to support the work of alignment

‘oovernments [are| composed [of] relations with constrtuents.
[t I1s precisely these relations—not the deliberative transactions
—that matter most Iin day-to-day civic life”

— Miriam Asad, Christopher LeDantec, Becky Nielsen, Kate Diedrick, Creating a
Sociotechnical API: Designing City-Scale Community Engagement



How might we imagine...

approaches to designing human-Al
Nteractions that are more human-centered!

2



Exam results (ordered by GPT 3.5 performance) GPT 4

Estimated percentile lower bound (among test takers) GPT 4 (n% ;i$ign5) -

100% -

GPT-4 scored around
90th percentile in the jon
following in 3/2023:

e SAT Math

« GRE Verbal .
e Uniform Bar Exam

e« AP World History

e USABO Semifinal

GPTs are GPTs: An early look at the labor market impact potential of large language models
Tyna Eloundou, Sam Manning, Pamela Mishkin, Daniel Rock


https://arxiv.org/search/econ?searchtype=author&query=Eloundou,+T
https://arxiv.org/search/econ?searchtype=author&query=Manning,+S
https://arxiv.org/search/econ?searchtype=author&query=Mishkin,+P
https://arxiv.org/search/econ?searchtype=author&query=Rock,+D

Human-in-the-loop
systems and micro-tasks

OBJECT
SEGMENTATION

\ < :
A : =
:ﬁk]w_

COMPUTER

LI I U I

Expert work is atomized
Atomized work is automated

Escalation to
Human-in-the-loop

’—--§

~ - -
I I Improve automation
Automated Microtasks
ML, NLP, and Heuristics

TIER 2

KR K
R K

Manual Microtasks
Non-expert Workers

Escalation to
Human-in-the-loop

’—--\

TIER 3

< /
~ - - - s
Improve workflows

Macrotasks
Expert Workers



How to
Stop Silicon Valley
from Building a
New Global Underclass

ﬂllllllﬂrzlnllllHlu!quL‘iﬂ_


https://www.aitrends.com/ethics-and-social-issues/avoiding-a-society-on-autopilot-with-artificial-intelligence/

am a;on Trends in crowd work / gig work
achanical | INncrease tensions between learning

and earning

.

| Want To, But First | Need To: Understanding Crowdworkers’ Career Goals, Challenges, and Tensions

Veronica A. Rivera, David T. Lee
ACM Conference on Computer-Supported Cooperative Work and Social Computing (CSCW) 2021

“ e Atomized tasks decrease situated learning
. . e Lack of collaboration prevents work-based

o “Instrumental relationships”
' ' e “Always on” nature crowds out learning

|




Crowdsourcing for Participatory
Design the Democracies: Efficient Elicitation of
Process Brainstorm Social Choice Functions
David T. Lee, Ashish Goel, Tanja
Aitamurto, Helene Landemore
AAAI Conf. on Human Computation
and Crowdsourcing (HCOMP) 2014
Notable Paper Award

Develop Efficient, Private, and eps-
~___ \-—-—J Proposals strategyproof Elicitation of
Fund Winning .m Tournament Voting Rules
Projects g;;ttae David T. Lee

International Joint Conference on
Artificial Intelligence (IJCAI) 2015

Triadic Consensus: A Voting Rule for
Crowdsourcing Applications

Ashish Goel, David T. Lee

Conf. on Web and Internet
Economics (WINE) 2012

Towards Large-Scale Deliberative
Decision-Making: Small Groups and
the Importance of Triads

Ashish Goel, David T. Lee

ACM Conf. on Economics and
Computation (EC) 2016

he Finnish Experiment:
Crowdsourcing Off-road
Traffic Law Reform







Idea #1

repurpose micro-task
algorithms for use in rich
collaborative dynamics
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How can we provide
mentorship to support our
undergrads In the transition

into the workforce?

How might structured chat
environments help create
personalized interactions

that also scale?

L~



Think of conversations as not built on individual
messages, but on multi-person conversational units

Compass: Supporting Large Group Mentorship in a Chat-Based Ul
Kehua Lel, Mingrui Yu, Marissa Lewellen, Venus Ku, David T. Lee
ACM Conference on Computer Supported Cooperative Work and Social Computing (CSCW) 2023



Mentor
Mentor asks a question
using a cluster prompt

T

Awesome! So cool to hear about everyone’s week.

Let's jump in: What do you all want us to spend time on? Any
. questions or things you'd like to hear/discuss?



Mentor

Awesome! So cool to hear about everyone’s week.

Let's jump in: What do you all want us to spend time on? Any
questions or things you'd like to hear/discuss?

e Mentees respond within a What do you all want us to spend time on? Any questions or

specified timeframe

000006

things you’d like to hear/discuss?
Countdown: 1:30 Received Responses: 10

Finding internships, your journey to your current career



Mentor

Awesome! So cool to hear about everyone’s week.

Let's jump in: What do you all want us to spend time on? Any
. questions or things you'd like to hear/discuss?

You

Mentees respond within a
specified timeframe

000006

Finding internships, your journey to your current career



Mentor

Awesome! So cool to hear about everyone’s week.

Let's jump in: What do you all want us to spend time on? Any
. questions or things you'd like to hear/discuss?

You

Finding internships, your journey to your current career

Mentor

Take a look at what others said. Were any other responses

@  ©ssentially the same as yours?
e Mentees are presented with

several responses and mark
any similar ones

BIE3EIEIES

Select the answer(s) that are the same or similar to yours. 2:00

When is the best time to start looking I'd like to hear about how to explore
for internships? different career pathways in the field.
| would like to learn more about our Advice on getting an internship as
mentors’ career journeys. a freshman would be nice!

What was your journey to your present
job and is there anything you would've
done differently?

Tips on landing internships and also
jobs as a new grad.

What I'd like to discuss is the If we are trying to get a software
expectations held for us upon entering engineering internship, what types of
the tech job market. projects make the most impact?
your journey to getting where you are? How to get an internship?

None are similar



Mentor

Awesome! So cool to hear about everyone’s week.

Let's jump in: What do you all want us to spend time on? Any

‘ questions or things you'd like to hear/discuss?
You
Finding internships, your journey to your current career
Mentor
Take a look at what others said. Were any other responses
O

@  ©ssentially the same as yours?

You

Mentees are presented with
several responses and mark
any similar ones

BIEIEIEIES

2 of 10 responses viewed were similar. “I would love to to hear

internships...” and “Interview tips, how to navigate...”




Ment :
entor Browse other whispers and prompts

Awesome! So cool to hear about everyone’s week. Let’s jJump in: What do you all want us
o : . to spend time on? Any questions or ...
Let's jJump in: What do you all want us to spend time on? Any P Y9
‘ questions or things you'd like to hear/discuss? Cluster 1
You ‘ Finding internships, your journey to
Finding internships, your journey to your current career your current career
Mentor & Doyou have any tips or information
Take a look at what others said. Were any other responses on interviews & getting experience
&  essentially the same as yours? and landing internships?
You ‘ What is the best strategy to connect
2 of 10 responses viewed were similar. “| would love to to hear with people in the tech industry with
: . " » . : . " the intention of a future job?
internships...” and “Interview tips, how to navigate...
\ ® | would love to hear internships; what
entor o .
, , . is the best way to secure one? Would
Here’s everyone’s responses. There were 2 clusters with 3+ fo i
Interactions are summarized o you recommend finding that perfect
O similar responses and a few smaller ones. Take a look. role or something to build your resume
as clustered responses for <P

Interview tips, how to navigate the
job market

All Clustered Responses %

the mentor to build on

12 34 5
78 9 10 & T

Cluster 2

I'd love to know more about how to

[ 4
<@
actually land a job.

Finding a job after college/internships!

What do you recommend when
someone is first starting their job



[
[
. Mentor Browse other whispers and prompts
o Awesome! So cool to hear about everyone’s week. Let’s jJump in: What do you all want us
° o : : to spend time on? Any questions or ...
. Let's jJump in: What do you all want us to spend time on? Any P Y9
¢ ‘ questions or things you'd like to hear/discuss? Cluster 1
[
o You ‘ Finding internships, your journey to
¢ Finding internships, your journey to your current career your current career
[
° Mentor & Doyou have any tips or information
° Take a look at what others said. Were any other responses on interviews & getting experience
° . . . .
. &  essentially the same as yours? and landing Internships?
o You ‘ What is the best strategy to connect
. 2 of 10 responses viewed were similar. “I would love to to hear with people In the tech industry with
: . " » . : . " the intention of a future job?
o internships...” and “Interview tips, how to navigate...
o ® | would love to hear internships; what
Mentor <P
. .
, , . is the best way to secure one? Would
o Here’s everyone’s responses. There were 2 clusters with 3+ you recommend finding that perfect
Interactions are summarized o © similar responses and a few smaller ones. Take a look. role of something to build vour resume
9 )4
as clustered responses for ° <P
the mentor to build on ° All Clustered Responses «# ‘ Interview tips, how to navigate the
12 345 g 7 X job market
78 9 10 o , ,
0 It sounds like a lot of folks want to talk about getting an Cluster 2
¢ internship. Let’s start with that!
¢ ‘ I'd love to know more about how to
: in general, internships are a great way to try out something actually land a job.
o ‘ you think you might want to go into as a full time career & Finding ajob after college/internships!
[
o ‘ What do you recommend when
° someone is first starting their job
[
[
[
[
[
[



Relate Welcome back, Ashley! ‘ 5

Browse all community activities Your Team Activities
Set up a new team activity using one of the existing community prompts! + Create a team
Tech4Good Lab Modified Supplemental Instruction (MSI) MS] /
(:ef Draw it Out! Today
~— . . ‘ B What do you like, dislike, or suggest about MSI?
0% Draw it Out! g Six Hats g Six Hats L Two Corne g %
Light-hearted drawing and guessing Brainstorm with the 6-hats Brainstorm with the 6-hats o _ .
game doubling as a framework. Learn constructive and framework. Learn constructive and Fast paced decisi on-fnakf &AL g Six Hats 07/14/21
get-to-know-you survey. inclusive delibration. inclusive delibration. for ranking a problem’s solutions.
How can we expand the impact of MSI to reach more people?
Prompt: Prompt: Prompt: Prompt:
What do you like, dislike, How can we expand the What kind of lesson Help us rank the ideas T o C
or suggest about MSI? impact of MSl to reach plans would be most you like most for L Wo Lorners 07/16/21

more people? effective for mentees? improving MSI services. Help us rank the ideas you like most for improving MSI services




T 00:25

Round 1/3: What type of experential learning
would you most prefer at UCSC?

After selecting an answer, convince your teammates
on the opposing side to agree with your choice.

OR Fieldwork
_ Ashley L Kehua
C Lily  Dustin
C David
O Taylor

C Krupa



Relate

Browse all community activities

Set up a new team activity using one of the existing community prompts!

Tech4Good Lab

Modified Supplemental Instruction (MSI)

Draw it Out!

Light-hearted drawing and guessing
game doubling as a
get-to-know-you survey.

Prompt:

What do you like, dislike,
or suggest about MSI?

g Six Hats

Brainstorm with the 6-hats
framework. Learn constructive and
inclusive delibration.

Prompt:

How can we expand the
impact of MSl to reach
more people?

g Six Hats

Brainstorm with the 6-hats
framework. Learn constructive and
inclusive delibration.

Prompt:

What kind of lesson
plans would be most
effective for mentees?

Welcome back, Ashley! ‘ 5

Fast paced decision-making gam
for ranking a problem’s solutions.

Prompt:

Help us rank the ideas
you like most for
improving MSI services.

Your Team Activities

+ Create ateam
MSI s

(:ef Draw it Out! Today

What do you like, dislike, or suggest about MSI?

g Six Hats

How can we expand the impact of MSI to reach more people?

07/14/21

A

.  Two Corners 07/16/21

Help us rank the ideas you like most for improving MSI services

Act It Out | |
co&pa%erl:krmfiiot.‘vi..e——s 1 : ) Communlty

> > EEMUSIC > Two Corners 3= Report

Peadg 5
= _— T
> BN
\x Thinking Hat i S
% | ) B — — / 3 E
— =) == > ) —>...—> = — : B
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Idea #2

build new models of
human-Al computation
around human strengths



Imagine an orchestra where...

A computer assigns tiny, specific
tasks to each musician like playing
one note at a time. Yikes!




-

Silicon Based Computation

Fast, cheap, reliable primitives algorithmically composed

o

a3 Q\\
*htime&c iness/science—looks-;&siIicon—in—searc -for-computer-speed-1.21797€

|



https://www.irishtimes.com/business/science-looks-beyond-silicon-in-search-for-computer-speed-1.2179797

I Most successful examples share much In

common: the tasks to be performed are
obviously parallelizable, the unit of human
contribution required is extremely small, and

there Is usually very little coordination. , ,

Mathematical Foundations for
Social Computing

CCC
Computing Community Consortium
Catalyst




SlVias:s
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Human-Centered ‘Computation’

Creativity and collaboration to tackle large underdefined tasks

Jand.comwil-croy e-181924 ) R YW

/ \


https://marketingland.com/will-crowdsourcing-make-agencies-strategic-181924

“At the core of this conception of cooperative work is the
notion of interdependence in work."

“...by entering into cooperative work relations, the
participants must engage in activities that [are] extraneous
to the activities that contribute directly..., [[mplying] an
overhead cost in terms of labor, resources, time, etc.”

Schmidt, Bannon, CSCW 1992
Taking CSCW seriously: supporting articulation work

A Task Interdependency Model of Complex Collaboration Towards Human-Centered Crowd Work



d o

N X X ¥

TASK GRAPH WORKERS
= (V,E, s, d) I

A Task Interdependency Model of Complex Collaboration Towards Human-Centered Crowd Work
David T. Lee, Christos A. Makridis
Submission Under Review



Findings from our task-interdependency model of human-Al work
1 Scalability: there are fundamental limits to feasible work even with infinite
workers, and these limits give insights on trends in complex crowd work

2 Learning: experiential reskilling will be limited when interdependencies
are high, but situated learning also requires some interdependence

3 Occupations: simple analyses on
occupational coordination intensity
and wages were reflected in data on
the US economy

4.5

log (median wages)

A Task Interdependency Model of Complex Collaboration Towards Human-Centered Crowd Work . . . .
Coordination intensity (z-score)



Idea #3

design Al to support
reflective journeys
and communities



How might we support people In
taking time to reflect and find their
center to help them navigate change?

Theories of iIdentity development describe it:

e Providing a sense of coherence to self-
knowledge and goals,

e [nvolving an extended process of exploration,
making, and reconsidering commitments,




To what extent are #DaylnThelLife
videos helpful for career exploration?

Benefits include:
- Valuable first-hand depictions
- Digestible formats reduce barriers

However:
- Lack of integration and design of
environment limits these benefits

Towards Integrated Learning Experiences on Social Media: an Exploration of #DaylnTheLife Videos for Career Exploration
Hayat Malik, Sonali Bhandari, Elizabeth L. Fonseca, Chiara Bonaccorsi, David T. Lee
Submission Under Review



How might we design Al agents that help to facilitate reflection
across longer timeframes to support identity formation?

" .. | feel like the chatbot hel

" fun... way
agency... | fe

TATAY T LIS LN DV LYY L W g e A4

Hashtags Videos LIVE
Day in the life of a FAANG Regular day in my life as a
engineer backend developer

Day in the Life of a
Software Engineer

Real day in the

life of are -
En r » O TN

A real day in the life of a Day in the life of a Software
Software Engineer Engineer

FAANG Software
Engineer Day in
the Life

?y in the life of a Front End Regular day in the office as a
[ ] @Developer FAANG Software Engineer

Day in the
soft'ware < 3 ljfﬁ
engineer? ., .0 d

business data\A' reloper
analyst?

an

more Interactive thar

Day in the Life of a
Software Engineer

purple_pineapple
@explorecareers #interest3

Reply

@explorecareers #interest3

ust TikTok on I1ts ow

>

t like | was like, deciding on if this jolb wou

m@n explorecareers

exploreca reers

Hello! Thank you for tagging our account. | am CareerBot
@a here to ask you a few questions about your comment to

help you self-reflect on your career goals and aspirations.

You rated a video about Software Engineer with the rating

interest 3.

What aspects of this career do you feel would align with
your goals or values?

purple_pineapple s0 muchto

I'm passionate about solving complex problems
and want a career that pushes my problem-
solving skills and provides opportunities for
collaborating with talented individuals.

Great! We've stored this in your Career Reflections on the
ExploreCareers app and will use it to improve the
recommended careers we provide you. Visit it at

oed me slow down a little bit o
what are the important things in that video? Like, what did |

Heuwo rurple_rineappte,

Your top 3 explored careers

Software Engineer
Civil Engineer

Business Data Analyst

Some careers you might like to explore

Data Data Mechanical Interior
Analyst Engineer Engineer Architect

Recommended Next Steps

Resources

Career Matrix
Compare your careers and look at job E
features that are most important to you.

Activities

Setting short-term goals
You've explored 3 careers this week. Set goals @
for exploring more or diving deeper into them!

nd realize, okay, like,
ke the best.”

N... It gave me like a sense of
d work out or not.”

mputer & Mathematical Careers

. ) What are some aspects of this
Day in the Life of a .
Software Engineer career that you liked?

’j"’* | liked the workload and routine that | saw
: in this video. | think that is manageable for
me and the kind of work | like

Can you reflect on whether you feel
this career would align with your
passions, abilities, and talents?

View more reflections

Recommended Tiktoks

#Dayinthelife of a Civil Day in the life of a
Resmi?m Ensir?}ﬂay in Data er
Architect thetife -

Want to view more TikToks? Examples of search strings you
can input into TikTok to find more videos.




What are you most grateful for in Santa Cruz?

How might we design communities

% Santa Cruz Community 26 cards

that support authentic reflection?

"..helped me recall things that | have complex
feelings around... my most worthy failure, or how |
earned to value myself... things that once made
me feel extremely depressed. Gratitude provided
me a platform to regain my power and
encouragement by sharing these.”

"..I'm grateful that it made me reflect on past
experience of prejudice, bullying, and thinking
about what the bullies think, and also my own
cruelty to others sometimes.”

Exploring Communal Gratitude in Online Communities

Kehua Lei, Kathleen Lum, Namrata Keskar, Saba Kheirinejad, Shivani Potnuru,
Amy Xing, Reina ltakura, Simo Hosio, David T. Lee

Submission Under Review

Prompt  What are you most grateful for in Santa Cruz?

Beautiful Scenery

| am most grateful for the natural
beauty of Santa Cruz. The town
is surrounded by gorgeous
beaches, majestic redwood
forests, and many hiking trails. |
love being able to escape the
stresses of school by exploring

Kehua Lei @ @
Gratitude user

What | am grateful forin ...

I'm grateful for the amazing
scenery here in Santa Cruz that
makes waking up early easier.
From the view of the sunset from
the east field to the freezing
waters at the beach, | am
definitely excited for the rest of

Camille Gandotra @ @
student

UCSC is so cool

| love everyone | met at UCSC
and especially the Tech4Good
Lab for being so welcoming and
supportive throughout my entire
time here!

reind i
Tech4Good Lab @ @

memiker

I'm grateful for...

I'm grateful for the beautiful
environment and amazing people
I'm meeting in Santa Cruz.
Walking from class to class is can
be refreshing with just how
beautiful the scenery is, and it
reminds me to breathe and take

Kaitlyn Tran @ @
Student
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Gratitude
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Review the unsung heroes underlying your note

Gratitude will try to identify groups of people who might appreciate reading your note such as relevant
unsung heroes in the community or particular topics people can follow. Hover over tags to read more.

What are you deeply grateful for in Santa Cruz? Share your Recipient Groups
moments, memories, or experiences that have left a lasting
mark on your heart.

[ UCSC Faculty and Staff x)

| am immensely grateful for my time at UCSC, as it [ Environment Conservationists and J
. Park Rangers x

has been a truly unforgettable experience. The

breathtaking ocean view that greeted me daily was a

constant source of inspiration and tranquility, making

every day on campus feel like a gift. The winding Gratitude Topics

trails nestled in the lush redwood forests allowed for

moments of reflection and a connection with nature

that was simply magical. But above all, it was the

caring and supportive faculty and staff that made

my journey exceptional.

[ UCSC Memories xj




School must represent present life—life as real and vital to the child as that which he
carries on In the home, In the neighborhooad

Education proceeds by the participation of individuals in social life...
shaping the individuals powers, saturating his consciousness, forming his
habits, training his ideas, and arousing his feelings and emotions... to
have the full and ready use of all his capacities for society.

— My Pedagogic Creed (1897)

John Dewey = ‘

Philosopher and educational
reformer, 1859-1952
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Ihis talk is about exploring, asking, and speculating:

designing ecosystems for flourishing in a whitewater worla

1 reinventing education for continuous learning

2 societal collaboration to support communities
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Tech4Good Lab Collaborators, Sponsors, and Partners

(only a subset of our student co-authors and leads)

Social Computing, HCI+Al+EconCS

Interdisciplinary Crowdsourcing
research tied to impact and Learning
In education, work, and iIn Groups
communities
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+ many amazing individual donors and mentors we are grateful to!




