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feature

Usin

Generative Al

to Cultivate Positive
Emotions and Mindsets
for Self-Development
and Learning

The arrival of new generative Al tools is creating waves.
Here are some ideas for how we could channel them for
supporting self-development and learning.

By Joanne Leong
DOI: 10.1145/3589659

or many of us, a new year is a fresh slate and an invitation to better ourselves. This

may be to develop healthier habits, be a better friend, learn or improve a skill, or

advance our studies or career. It can be a time of excitement, but also tension. Our

journeys may be riddled with unpleasant or boring steps, periods of self-doubt, and
concerns about what others might think. As someone interested in self-growth, and who
is also a researcher in the human-computer interaction (HCI) community, I like to think
about how technology can be designed to make it easier for us to fulfill our dreams of self-
betterment. When the going gets tough, could tech help us get going?

All the while, 2023 is character-
ized by a dizzying array of landmark
Al developments, such as Dall'E, Mi-
dJourney, Stable Diffusion, ChatGPT,
GPT-4. Their capabilities to generate
images and text have astonished many
and have also triggered a palpable
sense of uneasiness and uncertainty
about the future of work, art, and ed-
ucation. Amidst the challenges that
these developments pose, this article
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seeks to present a few ideas for how de-
velopments in generative Al could be
channeled toward facilitating the pro-
cess of self-development and learning.
In the spirit of renowned computer sci-
entist, Dr. Alan Kay: “The best way to
predict the future is to invent it” [1].

EMOTIONS AND MINDSETS MATTER
Growing up, I heard several class-
mates say countless times: “I'm just

not a math person.” The words are
typically weighed down with negative
feelings and memories of bad learn-
ing experiences. However, the late
Dr. Seymour Papert, widely consid-
ered the “father of educational com-
puting,” offered a refreshing change
of perspective: “..while it’s true that
most people in math class don’t learn
much math, most kids in French class
don’t learn much French. But we don’t
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say that they're not ‘Frenchly mind-
ed.” We don’t say that they don’t have
a head for French, because we know
that if they grew up in France, they
would learn French perfectly well” [2].

Dr. Carol Dweck distinguishes
between these two ways of thinking
as having a “fixed” versus a “growth
mindset.” Those with a fixed mind-
set believe their abilities and intelli-
gence are capped and unchangeable,
whereas those with a growth mindset
believe the opposite [3]. In the face of
failure, people with the latter mindset
put in the effort needed to improve,
rather than give up. In a similar vein,
Dr. Angela Duckworth has dedicated
the bulk of her research toward un-
derstanding what helps people suc-
ceed. The answer, she says, is grit—a
mixture of passion and perseverance.
Underlying grit are three key compo-
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nents: sustained interest, sustained
effort, and long-term goals [4]. The
research in psychology rings loud and
clear—mindset and emotions have a
critical influence on our trajectories
for self-growth.

Naturally, such concepts are tightly
interwoven with the design of technol-
ogies for learning. Papert argued peo-
ple “construct” knowledge through an
iterative and cumulative learning pro-
cess [5]. He stressed that people must
be able to develop their own personal
understanding of things by linking
new concepts to their prior knowl-
edge. Forcing people to learn ideas
that are “fully-formed” and devoid of
their own experiences could trigger
disdain for learning. Dr. Mitchel Resn-
ick, who leads the Lifelong Kindergar-
ten group at the MIT Media Lab and
is a co-creator of the Scratch program-

ming language for kids, continues to
carry the torch forward by creating
educational platforms that carefully
integrate what he calls the four P’s:
projects, passion, peers, and play [6].
With Scratch, children can create any
number of projects that align with
their personal goals and are fueled by
their own curiosities and interests.
Amidst the new surge in AI capa-
bilities, how might these concepts
translate to the designs of the next
generation of interfaces for learning
and self-development? While vast pos-
sibilities await, I would like to bring
a focus to how generative AI could be
leveraged to cultivate the kinds of emo-
tions and mindsets that are conducive
to learning and self-growth. Borrow-
ing the term “epic” from Agile develop-
ment, which typically refers to a larger
body of work, I structure my ideas on
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Figure 1. With Al-generative techniques, various characters can be created to

facilitate educational experiences.

In a study, we found students are more motivated to learn when
their virtual instructor resembles someone they like or admire [8].

-

1

Alinto three epics. These center on AI's
potential to trigger interest, synthesize
new perspectives, and provide non-
judgmental feedback.

EPIC 1: GENERATING INTEREST

AND MOTIVATION

Have you ever asked someone to tell
you about an influential person in
their career? Teachers are often at the
top of the list. [ have fond memories of
my own high school science teacher.
He ran really fun experiments, such
as projecting Pringles cans into the
ceiling and incinerating gummy bears
(thanks Mr. Law!). Sadly, many people
would conversely trace their lack of
interest in a subject to a teacher they
found boring or with whom they had
trouble connecting.

One way to address this with Al is to
generate characters to serve as engag-
ing teachers and peers. For example,
what if you could learn about winter
weather formations from Disney’s ice
princess, Elsa? What if students could
puppeteer characters in educational
role-playing activities? Or, what if you
could have a supportive Al peer in your
learning group? While conducting re-
search in the Fluid Interfaces group
at the MIT Media Lab led by Dr. Pat-
tie Maes, I have had the fortune to col-
laborate with several brilliant minds
in thinking about what Al-generative
techniques have to offer in this realm.

In an article published in Nature
Machine Intelligence, we proposed how
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AI can be leveraged to generate char-
acters for beneficial applications in
well-being and education [7]. We out-
lined several usage strategies based
on the idea of interacting with or em-
bodying characters. Furthermore,
we provided an open-source pipeline
that combines various state-of-the-art
machine learning models for generat-
ing characters. With this, we hope to
invite people of all backgrounds to
explore the positive potential of AI-
generated characters and to contrib-
ute their unique perspectives in im-
portant discussions around its ethical
and legal use.

In a follow-up paper, we conducted
an online study to investigate the ef-
fects of learning from an Al-generated
virtual instructor, whose appearance
is based on a person one likes and ad-
mires (see Figure 1) [8]. Would people
learn better? Would they feel more
motivated? Would they perceive the
instructor to be a better teacher? In a
controlled experiment, we leveraged
the face of a highly controversial fig-
ure, Elon Musk, to yield participants
who would vary on a spectrum of lik-
ing or admiring him. Participants
either learned from a virtual instruc-
tor with Musk’s appearance, or a
non-recognizable person with simi-
lar demographic traits, and then an-
swered a quiz and survey. The results?
Although listening to a single lecture
from a person you like cannot imme-
diately make you remember the learn-

ing material better, students are likely
to appraise their instructor more posi-
tively and feel more motivated to learn
when the instructor resembles a per-
son they like or admire.

This points to the idea that AI can
be leveraged to blend our interests
with learning materials in new ways
to motivate us to learn what we might
otherwise find boring.

EPIC 2: SEEING YOURSELF

IN ANEW LIGHT

There is a very interesting video of Dr.
Alan Kay, from back in the 1980s, re-
acting to a video that once aired on the
ABC network. He popped a videotape
into a VCR machine to play a reel that
showed Timothy Gallwey, author of
The Inner Game of Tennis, coaching a
woman to play the sport. Despite hav-
ing been judged as having little athlet-
ic potential, the woman learned to hit
a tennis ball consistently for the first
time ever—in a single afternoon. Kay’s
reaction was, “Holy cow!” According
to him, a key thing Gallwey did to help
herlearn quickly was to give her partic-
ular things, such as a rhythm, to focus
on. This was to help prevent parts of
her brain from becoming preoccupied
with making self-critical commentary.
Kay stressed that thisis a principle that
should be applied to how we approach
learning, teaching, and interface de-
sign overall. You can help people learn
better by relieving them of this “men-
tal interference” [9].

Virtual reality (VR) experiences
appear to be one way for people to es-
cape the internal mental chatter and
self-beliefs that can interfere with per-
formance. The Proteus effect is a phe-
nomenon in which people’s behaviors
shift in accordance with their digital
representations [10]. In line with this,
researchers at the Event Lab at the
University of Barcelona, co-directed
by Dr. Mel Slater, have been working
on VR body-swap illusions. In one of
their experiments, young men who
virtually embodied an avatar of Albert
Einstein displayed better problem-
solving skills compared to those who
embodied a standard male avatar [11].
In another experiment, Dr. Tabitha
Peck from Davidson College found
body-swap experiences can mitigate
stereotype threat. Stereotype threat is

XRDS : SPRING 2023 - VOL.28 : NO.3



a phenomenon in which a person’s ap-
prehension of confirming a negative
stereotype interferes with their learn-
ing and performance in a given task.
Female participants who were made
to consider adverse math stereotypes
performed better on working memory
tasks, when they virtually embodied
a male avatar [12]. While such inter-
ventions are only skin-deep, they have
been shown as one avenue to bypass
deleterious mental interference.

Sometimes, simply seeing a differ-
entversion of yourself on screen can be
enough to shift your thinking. A series
of experiments conducted by Dr. Jere-
my Bailenson and his research team at
Stanford University’s Virtual Human
Interaction Lab found that people who
are shown digitally age-progressed
renderings of themselves have a great-
er tendency to save for their retirement
[13]. In another study conducted by my
colleagues and I, we investigated the
potential impact augmented reality
(AR) camera filters can have on peo-
ple’s creative thinking. Participants
were asked to try on filters that made
them look more child- or inventor-like
(see Figure 2). The child filter made
their faces fuller and more youthful,
while the inventor filter gave them a
spiky head of hair and black-rimmed
goggles that enlarged their eyes. Given
divergent thinking tasks, the partici-
pants showed a slight, but not statisti-
cally significant, improvement in their
creativity with these filters applied and
visible in their self-view [14].

Beyond appearance-driven experi-
ences, Al could be used to imbue our
digital representations with new be-
haviors and abilities. Machine learning
algorithms for motion transfer make it
simple to animate the face and body
of a person from a photo to match the
motions of another person in a source
video. While there is rightfully much
alarm around ill-uses of this technol-
ogy (e.g., fueling misinformation in
the form of deepfakes), this technol-
ogy could be used to envision new pos-
sibilities and fuel a growth mindset.
In my master’s thesis, I experimented
with showing people deepfakes of
themselves speaking confidently [15].
While the participants had polarized
views of the experience, some people
came away with the belief that if a digi-
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Forcing people to
learn ideas that
are “fully-formed”
and devoid

of their own
experiences could
trigger disdain
for learning.

tal representation of themselves could
succeed at confident speaking, then so
could their real selves.

EPIC 3: RECEIVING

JUDGMENT-FREE FEEDBACK
Humans are social creatures. Learn-
ing doesn’t happen in a vacuum, and
often we get trapped in trying to please
our teachers or comparing ourselves to
peers. Dr. Martin Levy, an orthopedic
surgeon at New York’s Montefiore Med-
ical Center, has aradical proposition to
get around this—clicker training. You
might have heard about this technique
for training dogs and dolphins: A train-
er presses a button to make a clicking
noise, signaling to the creature that
they performed the desired behavior
(i.e., positive-reinforcement).

In an episode of the podcast “Hid-
den Brain” hosted by NPR, Levy recom-
mends clickers to be used not only on
our flippered or furry friends, but even

on humans—such as aspiring orthope-
dic-surgeons. In a training program de-
vised by Levy, when a medical student
performs a particular action correctly,
such as tying a knot or drilling a hole,
the teacher clicks rather than com-
ments. Why? He explains, to remove
the sort of interference from the teacher
that can make learning miserable—“It
is baggage-free” [16]. Indeed, the fear
of negative judgment can have a pow-
erful grip on us, even as children. In a
psychology experiment by Elliott and
Dweck, children were either primed
with thoughts of looking competent
or increasing their competence [17].
Later, when asked to choose a task to
complete, the children concerned with
looking competent would sacrifice the
opportunity to learn via a challenging
task. Instead, they would opt for an easy
task, in order to avoid the risk of making
mistakes in front of the experimenter.
The concepts of behaviorism and
operant conditioning that inspired
clicker training date back to the early
and mid-20th century. At the time,
psychologists and learning theorists
Dr. Sidney Pressey and Dr. B.F. Skin-
ner were experimenting with offload-
ing learning feedback to machines
[18]. While their machines were not
well-received, Levy might be onto
something in weighing the merits of
human feedback against feedback
from a machine. In the Personal Ro-
bots group led by Dr. Cynthia Breazeal
at the MIT Media Lab, researchers are
investigating numerous ways for so-
cial robots to be used for education

Figure 2. AR filters can be used to change how you see yourself during online

video calls.

In an online experiment [14], we ohserved a slight tendency for participants to come up
with more creative ideas in divergent thinking tasks, with a child- or inventor-filter applied.
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and well-being. In one paper, they
explored the use of a social robot to
guide students through positive psy-
chology lessons and exercises (e.g.,
explaining what character strengths
are, and identifying one’s own signa-
ture strengths) [19]. After multiple ses-
sions with the robot, one participant
felt compelled to say, “..it’s nice to
have a robot that doesn’t judge you.”

While many people are worried
about the negative effects of genera-
tive language models, a clever paper by
Dang et al. [20] at the ACM UIST 2022
conference caught my eye. The authors
built a text editor that incorporated
automatic, NLP-powered text summa-
rization. As participants in their study
would write essays, they would see how
the AI would summarize their text.
This offered a rapid AlI-driven feedback
loop. With this “external perspective,”
participants could reflect on whether
the message they wanted to convey
was coming across in their writing. All
the while, there was no mention of the
participants fearing being “negatively
judged” by the AI-powered tool.

So where does this bring us? With
Al, computerized feedback evolves to
be much more comprehensive than
the click of a clicker, yet remains just as
non-emotional. For people who cringe
at the idea of having someone else cri-
tique their early-stage essays, advanced
Al-powered tools can be a welcome
addition to ward off some embarrass-
ment. Of course, such tools cannot fully
replace the value of eliciting a fellow hu-
man’s perspective. However, these tools
can at least fill a gap and assist you in
iterating on your work and honing your
craft in private, until you are ready to
show things off to the world.

CLOSING REMARKS

This article aimed to provide a hope-
ful perspective on how forms of gen-
erative Al could be used to expand
the landscape of technologies and
experiences for learning and self-de-
velopment. As new developments in
AT challenge us to reassess our rela-
tionship with technology, there is the
opportunity to apply knowledge from
psychology, education, and technolo-
gy to create tools and experiences that
help us flourish. As technologists, it is
important to keep in mind that while
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Al can be leveraged
to blend our
interests with
learning materials
in new ways and
motivate us to learn
what we might
otherwise find
boring.

technology can help tackle the many
challenges humanity faces, it cannot
do it alone. Nevertheless, as one piece
of a larger puzzle, Al-driven technolo-
gies can be designed to help invigo-
rate, revitalize, and empower us as
people to fulfill one of our most fun-
damental needs—to self-actualize.
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