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The question of what we need to learn and teach to prepare for a future of work fueled by generative Al is
everywhere. Upskilling efforts are teaching workers to use generative Al tools with the hope of increasing
organizational gains. We see a growing call to action for building skills like judgment, creativity, and critical
thinking, sparked by the recognition that Al agents will need to be managed well. But we haven’t seen a
pedagogical approach that would develop these skills in a manner that could continually unlock

generative Al’s potential, and the economic and human value that could come with it.

As a former art school dean, and someone who led the country’s largest visual and performing arts
university through its digital transformation, I've seen an aspect of generative Al that is missing from
these conversations. Generative Al can produce stories, images, music, video, interactivity, and stir human
emotions. It is vast in its variability, and using it effectively requires an understanding of its nuances and
idiosyncrasies. What if we stopped defining it simply as a tool and instead approached it as a creative
medium, using the time-tested methodologies of art and design education to do so? Not necessarily to
make art, but to help each student develop a productive process for the creation of novel generative Al
experiences: an understanding of the existing and emerging tools at their disposal, techniques for their
effective use, a shared vocabulary for collaboration and assessment, and the judgment needed to
maximize the quality of what they create and consume. In other words, to give students sustained
practice in creativity, critical thinking, collaboration, and discernment, using their own domains of

expertise and classic art school processes as transferable scaffolds.

The Generative Al Studio at the Wharton School emerged from this premise: a pilot built on enduring
methodologies, but oriented toward the new problems and possibilities of working with Al. We prioritized

individual creative exploration and turned to the critique as a method to develop discernment and
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leverage the team’s interdisciplinary skill set. This was complemented by our use of the charrette to
develop a productive creative process, put the students’ growing technical skills to work, and facilitate
effective collaboration. Together, these processes enabled our students to produce an unexpected array
of unique, Al-driven experiences. We also discovered important patterns in student behavior that are
informing how we fine-tune the Studio’s pedagogy and priorities going forward: from the role of

generative Al in a project to the changing role of “the build” in bringing an idea to fruition.

LEARNING FROM THE ARTS

As designers and artists strive to make the imaginary real and continually advance their craft, they work
through recurring cycles of individual making and collaborative critique, supported by a culture of
experimentation and invention. It’s a disciplined practice of observation, experimentation, critique,

revision, and aesthetic judgment that serves to develop creative ideas.

Three practices in particular — the studio structure, the critique, and the charrette — have long been
central to how art, design, and media are taught and pursued. When it comes to working with generative
Al, these practices have value for the same reason: they develop judgment and give students a process for
testing and refining ideas before they commit to the build process. In our case, they were pivotal to
shifting how we approached generative Al, moving past its use as a tool and instead embracing it as a

creative medium for developing new experiences, products, and services.

The Generative Al Studio Vocabulary

THE STUDIO STRUCTURE THE CRIT THE CHARRETTE

While a studio is often described as a Short for critique, the crit is a review of An intensive working session, originating
physical place for creative work, it is also creative work in progress. The student in architecture, in which participants

an educational model in which students presents their intentions, process, and develop solutions to a defined problem
learn through hands-on practice, open questions, and experts or peers within a fixed window of time.
developing individual projects in a respond with observations and

shared working environment. suggestions.

The Studio Structure
The Studio community was a competitively selected, interdisciplinary group of undergraduate and
graduate students, which | co-led with Chris Callison-Burch, professor of computer and information

science at the University of Pennsylvania. We met weekly for three-hour sessions plus one eight-hour
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charrette per semester and complemented those experiences with visits from guest critics and experts in
areas that included product design, Al-first software engineering, cloud architecture, and context

engineering.

Participants worked on individually driven projects with no “right” answer but the potential to serve a
need or create a meaningful human experience. These projects covered a range of topics, but all touched
on at least one of four areas where we believe generative Al holds particular promise: moving beyond the

chatbot, Al-generated advice, designing for awe, and advancing science.

Our sessions included the introduction of essential concepts along with demonstrations and experiments,
and substantial time devoted to concurrent individual and collaborative hands-on work. We developed
and evaluated each project using the following criteria:

e Aclear, essential role for generative Al, beyond its use as a tool for building and coding. To
help business students grasp this essential distinction, we referred to this intrinsic use of Al as
the project’s generative Al “IP,” without which the project would lose its distinct value.

e The effective use of aesthetic elements, including image, color, typography, composition,
time, motion, and sound.

e Alogical user experience that serves the project goals and maximizes the distinct value
created by generative Al.

e An efficient and reliable digital infrastructure.

e Security and safety regarding data, privacy, and unintended consequences on others.

o The ethical use of images, music, video, and text produced by other creators.

The Crit
Essential to this process is the development of students’ discernment, which is where the critique, or crit,

comes into play.

Crits center on the assessment and discussion of creative output. Their purpose is to help the student
clarify their own goals and identify ways to build on what is already strong or potent within the project.

They are anchored in the idea that each project has its own trajectory toward being fully realized. There is
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not necessarily a right or wrong answer. The question is how to help the project become what it can be:

how to effectively bring its potential to life.

Crits can be conducted 1:1 or with a group. Either way, we begin with the student presenting the work
and inviting feedback from everyone in the room. The student explains their intention, the process they
used, what they discovered along the way, what new questions have emerged, and what challenges

remain.

In a 1:1 crit, the instructor or visiting expert provides direct feedback, identifying what is strong and novel,
as well as what would benefit from more work or a different approach. This can also be a moment for
targeted, just-in-time instruction, during which the student is introduced to new techniques and

approaches.

In a group crit, the dynamic is heavily shaped by instructor facilitation. It can be structured to promote
peer dialogue or to emphasize critical evaluation from experts. A group of peers brings the benefit of
varied input, while helping those same peers develop their own critical assessment skills and working
vocabulary. That peer-to-peer process often produces meaningful insights and suggestions, but it can also
invite groupthink, introduce distractions, and reinforce areas of individual or collective weakness. This is
where the instructor must weigh in critically and help students sort through what they have heard and

decide how to proceed.

It’s important to note that crits are a much more public form of feedback than most students have ever
experienced. There is also an unfortunate history of critiques being conducted in ways that range from
demoralizing to abusive. The responsibility lies with the instructor to create and maintain a high level of
psychological safety for everyone in the room while still advancing the pursuit of excellence and

meaningful innovation.

Our approach begins by establishing group norms, through what we directly teach and in what we model
for our students. We conduct an instructional session on what the crit is, how it works in our setting, and

the values that support it: mutual respect, curiosity, and learning through experimentation. Instructors
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demonstrate the practice and then bring students into the dialogue. We focus our comments on the work

itself, not its maker, and offer suggestions with humility and respect.

We begin with careful observation and inquiry rather than judgment. Feedback is perspective, not
absolute truth, and students need to learn how to weigh what they hear and use it where it is relevant.
That is why we begin our comments with phrases like “I notice...,” “l wonder...,” and “What if...?”
When receiving feedback, students learn to listen fully before responding, thank the person offering it
without slipping into defensiveness, and ask questions that help them better understand what is being
shared. It is then up to the student to weigh the input they receive and, when needed, work with the

instructor to navigate a way forward.

Through this process, the group learns to identify the characteristics and phenomena that matter to a
project. Students build on previously introduced concepts while developing a shared critical vocabulary.
The crit gives each student multiple perspectives to consider, and it helps the whole group develop the
ability to discern what success looks like while shaping their own taste. It teaches them to look closely,

think critically, and share insights and questions effectively.

One student project captured what this kind of crit can accomplish. The student arrived with a fitness app
for frequent travelers built around a familiar app pattern: predetermined survey screens, click-through
choices, and a database of information from which solutions are pulled. In the crit, our questioning

process led to a more vital approach.

“I notice that the Al is being used to build the app but isn’t part of the user experience.”
“I wonder what generative Al could enable that ordinary app logic could not?”

“What if the Al talked with the user?”

LEGS.

TAP TO START >

WHY THIS WORKOUT?

KORA
Chat with me Y

>See full demo video



https://drive.google.com/file/d/1SQ6iGt2Xx2JJnIeTAwGlCQPUpoONxwO1/view?usp=sharing
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The survey was replaced by a live exchange, and the global gym databases were made unnecessary with a
simple photo of the room. Similarly, the user could share videos of themselves in motion and provide
updates on their physical and emotional state. The Al was no longer separate from the app but became a

medium through which the traveler’s unique conditions could be understood and leveraged.

The Charrette
Discernment is only one half of the picture. The other is process, specifically the development of an
approach that fuels innovation and furthers problem solving with a creative medium that is constantly

evolving.

As we worked with the students, and as they worked with generative Al, we observed several patterns
that needed to be addressed:
e Our students were poised for action and eager to make ideas real. This can be a strength,
except when it pushed their energy toward “building” the back end at the expense of ideation.
It led to elaborate code bases built around underdeveloped ideas and wasted both their effort
and their Al resources on technical solutions that were not needed at that point, or perhaps
ever, in the realization of the project goals.
e Groupthink emerged quickly when students brainstormed or problem-solved as a group. Bad

habits took hold fast.

To address these challenges, we turned to a practice that originated in architecture and is widely used in

design education and practice: the charrette.

The charrette is a vehicle for developing novel solutions to a specific problem within a fixed window of
time. It can be run as a competition, much like a hackathon, but it is an especially effective way to help
teams find new approaches to existing problems and make sense of opportunities that are still hard to

define.

In the Studio, we run our charrettes in a single day. We do this because we are using the charrette as a
learning exercise, meant to develop creative and critical skills. We are not trying to produce finished

products, but projects that warrant further development.
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Over eight hours, we move through a classic design methodology of divergence and convergence,

structured in discrete blocks of time so that students move through the full multistage process.

Anatomy of the One-Day Charrette

From idea generation to project presentation in 8 hours.

1. SETTING THE STAGE 2. DIVERGENCE 3. SENSE MAKING 4. CONVERGENCE 5. RAPID PROTOTYPING 6. ASSESSMENT

The problem is framed, Individuals generate as A mini-crit of the ideas. Small teams are formed, Up to two hours to make a A closing crit where

new tools are introduced, many rough ideas as Patterns surface, and each takes one curated working prototype. The prototypes are presented.

and the criteria for success possible, none prejudged. instructors review all of the idea. This stage is planning thinking is already Seeing one problem

are made clear. The work stays analog work to select the only - no code yet. advanced; here the build solved many ways makes
deliberately analog: paper, ones worth developing tools come into use and visible the range of
post-its, and whiteboards.  further. code serves the idea. possibilities.

Whole Group Each Student Alone Whole Group Teamsof2or3 Teamsof 20r3 Whole Group

OUTCOMES AND INSIGHTS

As we observed how our students worked with generative Al, especially prior to the charrette, we noted

several issues that the students needed to learn to manage, and ways that they needed to adjust their

approach:

e Projects built with Al-assisted coding tools can be deceptively effective. They look and feel like

functioning websites or apps and can seem ready to go to market. But these builds often exist

locally only, and do not necessarily include the technical infrastructure required for a viable MVP

or public-facing product.

e Large language models (LLMs) often produce recognizable language patterns, with predictable

sentence structures, word choices, and punctuation. These are not only awkward; they are clear

signals that the product is Al-made.

e The graphic design the Al produces is often highly repetitive, sloppy in its service of visual

communication, and overly complicated. The result can be a design that neither supports the user

experience well nor distinguishes the product and its brand.

To address each of these challenges, we discussed these issues during the crits and explored them in the

charrette, producing several markers of progress afterwards.

e The work became more varied and inventive than what we had seen from many of the students

to date. This included their text, imagery, UX, and design.
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e Their expectations for themselves changed. They saw that they could push their ideas further
when they engaged in a more productive workflow and process.

e Students now had a concrete ideation process they could carry into other settings.

e They had a better understanding of how to close the gap between prototyping and production,

without sacrificing the inventive qualities of their work.

We also augmented our instructional approach to address several consistent patterns we observed in the

way students approached their work with generative Al.

From Vending Machine to Teammate

Most of our students initially approached generative Al with the expectation that a simple input into an
LLM would produce a polished result, like putting a dollar into a vending machine and expecting a bag of
chips to drop out. That expectation makes sense. It reflects both their lifelong experience with apps and
texting and the broader framing of generative Al as an all-powerful software tool. It did not take long,
however, for students to encounter the stochastic nature of generative Al: outputs that were

unpredictable and hard to control while also being the most average version of whatever they asked for.

So, we taught them to move outside the text box and to treat prompting as a management process, using
the LLM as a coach and translator. Students learned to tell the model what they were trying to
accomplish, share the questions they were wrestling with, and ask the model to help shape its own
instructions. Those instructions became an early and important component of the process, not just a

quick input on the way to something else.

We also taught them to feed that process with thoughtful context engineering. This not only gave the
model more useful material to work from but pushed students to think more carefully about how to
manage the system itself. What does an LLM need to be told to be successful? How can they help it

understand not just the words of the request, but the intention behind it?

Over time, we saw students begin to approach generative Al less like a vending machine and more like a

collaborator or a member of their staff that needed direction, context, and ongoing course correction.



Enduring Methods for an Emerging Medium: The Generative Al Studio

Resisting the Temptation to Build

Most of our students have been writing code for a long time. Many are also budding entrepreneurs. As a
result, they often begin by thinking about the build itself. While this can be practical in traditional
software development, this approach is surprisingly limiting when working with generative Al.
Al-assisted prototyping can be done not only rapidly but also at high volume. This makes the exploration
of many ideas possible in a very short period of time, removing the coding bottleneck and freeing the

builder to put that same energy into their creative vision and ambition.

When students focused on architecture and code too early, we repeatedly saw the impact. Their core
concepts were still underdeveloped, but the code base had already become substantial enough that they
were reluctant to step back and reconsider the original idea. Because it was so easy to incorporate
complex functions, projects also became overbuilt, often complicating the experience and distracting

students from the development of an effective prototype while burning through their Al credits.

Seizing the Real Opportunity: Intrinsic Al

Generative Al also changes how we can collect and process user input and what form that input can take.
Using a natural language dialogue, we can now gather information and make meaning out of it, rather
than being limited to the multiple-choice options and forked logic paths required by a rigid data structure.
This creates room for the back end to adapt in service of the front-end experience rather than forcing the

front end to conform to what has already been mapped and built.

One student project began with a deeply personal question: what if you could connect all the personal
data streams we now generate — location histories, photo libraries, musical playlists, health data — to
not just recreate events but find new meaning and insights in our personal histories? Their first prototype
focused on the technical infrastructure. They were connecting data sources but had not yet produced the
sense of awe and recollection they were after. Through critique, both in 1:1 conversation and with the
group participating, they were inspired to pivot and take a second pass. Rather than continuing to wrestle
with their own data, they used a fictional dataset so they could focus on what the system could discover
and create from the data. That shift changed the project. Instead of centering ingestion and integration,
they began designing for memory triggers, hidden insights, and the small details that might unexpectedly

help someone learn from a forgotten part of their past.
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That second prototype created a novel experience that enabled a user to reconsider memories that had
otherwise been calcified. This student case captures a pattern we saw repeatedly: when students stopped
treating generative Al mainly as a system to build with and instead approached it as a medium for shaping

human experience, the work became distinct and compelling.

Fueled by these insights, students shifted from building to designing, focusing on the role generative Al
could play in understanding users and enabling more personalized experiences. This created room for
them to develop the project’s core premise and related user experience and put their growing skills of

discernment to use before hardening their technical structure around a weak or untested idea.

Learning to Direct the Al

As students better understood how to work with generative Al, we saw them step more ably into the
essential role of manager and art director. To do that, however, they first had to learn how to be
successful in that role. Drawing on the observational skills and shared vocabulary developed through the
crit process, along with their growing exposure to design principles, students learned to evaluate LLM
output along new dimensions and identify where changes were needed. They then began pushing the Al
beyond its more banal, generic output and toward interfaces and experiences that were distinctive and

effective.

They also became better able to see when a project had potential its actual experience could not yet
fulfill. An onboarding flow might suggest that the app would provide deep personalization or a high level
of emotional insight, but the delivered experience still had to fulfill that promise. Learning to direct the Al
meant learning to close that gap, aligning the tone, structure, and logic of the product with the experience
it claimed it could provide. By treating generative Al more like a creative medium, and not just a tool, we
saw the students’ work move closer to their goals and become more differentiated, even when their

projects occupied similar spaces.
We also saw them move well beyond the chatbot. By the end of the semester, students were building

projects that used speech, vision, robotics, XR environments, comics, and dynamic interfaces to create

more specific and situated forms of interaction. Expanding the form and delaying the build pushed
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students to think about what an LLM could generate and the kind of experience they were trying to

create.

Their final projects functioned as effective prototypes that made the value and purpose of their concept
clear to others. They also finished the semester having made clear progress on the core criteria we had
set out at the start. Each student identified and leveraged a role for generative Al that created distinct

value within the project.

Ananya Chandra built a voice-driven system for shaping three-dimensional objects inside a virtual

environment, treating the Al not as a generator that rebuilds the whole model with each request

but as a collaborator that listens and revises only what the spoken instruction calls for.

Hetvee Marviya created a system that explains current events to children via age-appropriate

comics. She learned how to direct the Al away from easy propaganda, instead creating a balanced

and educationally sound experience for the learner while crafting a holistic visual experience.

Moments takes its name from a photo book Michael Huber’s grandfather made for his family. It
included the “moments” across his life that mattered to him. Michael’s project applies that idea to
digital data: photos, music, health metrics, location logs, and social patterns from a period in
someone’s life, pulled into an immersive, Al-generated memory capsule. It’s designed for any
stretch of time worth revisiting in full, leveraging generative Al to surface the forgotten details

that actually transport you back and help you think differently about your future.

Students left with a clearer road map for the next stage of development and implementation, including a
stronger understanding of the safety and ethical questions that still needed to be addressed. This included
an appreciation for the questions that come with using other people’s creative work: whether you have
their consent, whether you are giving them credit, and whether and how they can be appropriately

compensated.

THE PROMISE OF THE STUDIO
Art and design education has leveraged studio-based instruction to cultivate enduring skills for

generations. When we treat generative Al as a creative medium rather than a productivity tool, those
1
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methods apply directly, equipping students with the skills they need to navigate the jagged edge of
generative Al and all the possibilities that come with it. Our first cohort showed us what that looks like in
practice: sharper judgment, more inventive work, and a creative process they can apply to their work
going forward. That is why we’re excited to bring the Studio to more students and professionals, and why
we believe this approach will retain its value as the technology continues to change. The Studio is an

enduring practice for an ever-changing medium.

For more information on the Generative Al Studio, including the people who contribute to its success, please

visit gail.wharton.upenn.edu/studio.
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