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Four MIT students
are 2026 Rhodes

Scholars

Scholars look forward to Oxford

By Sabine Chu

ASSOCIATE NEWS EDITOR

For the second year in a row, four
MIT students and alumni have been
named Rhodes Scholars-Elect. Viv-
ian Chinoda 25, Alice Hall '26, Sofia
Lara '26, and Sophia Wang 24, the re-
cipients of this prestigious award, will
pursue their diverse interests through
postgraduate studies at Oxford Uni-
versity starting in fall 2026.

Kim Benard, the Associate Dean
and Director of Distinguished Fellow-
ships and Academic Excellence, wrote
to The Tech that this year’s winners
demonstrated a commitment to com-
bining technical innovation with “pol-
icy, leadership, and entrepreneurial
dissemination”” Throughout the appli-
cation process, Benard has aided ap-
plicants, finalists, and ultimately, the
Rhodes Scholars-Elect. She is support-
ed by the Distinguished Fellowships
team at the Career Advising and Pro-
fessional Development Center, along
with Professors Nancy Kanwisher and
Taylor Perron of the Presidential Com-
mittee on Distinguished Fellowships.

Chinoda, who graduated this
spring with a degree in business ana-
lytics (Course 15-2), plans to pursue
dual masters degrees in social data
science and public policy at Oxford.
She says that taking Professor Kari-
lyn Crockett’s course Making Public
Policy sparked a long-term passion
for evidence-based policymaking, and
that Oxford was one of the few univer-
sities that suited Chinoda’s interdisci-

plinary approach. She believes that the
Rhodes Scholarship will allow her to
be “sharpened by others” and “do the
same in return.’

Hall, a chemical engineering
(Course 10B) major and the current
president of the Undergraduate As-
sociation, hopes to ultimately address
climate change through international
action. At Oxford, she will earn a DPhil
in engineering with a concentration in
sustainable heating and cooling tech-
niques. Hall emphasized the support
she has received from communities
across the Institute. “I am so grateful
that MIT makes it so easy to have such
unique experiences,” she said.

Lara, who is majoring in biologi-
cal engineering (Course 20), cited
her background as a “Latina from
the San Fernando Valley” in Califor-
nia in shaping her approach to equi-
table precision medicine for women'’s
health. She will earn a DPhil in clinical
medicine as a Rhodes Scholar. Lara
advised future applicants to aim for
“greatness and mastery in all that you
do” without losing sight of their ethical
commitments.

Benard wrote, “Our goal is to help
students try to be their best selves,’
and all Scholars-Elect who wrote to
The Tech credited Benard for her deep
commitment to all applicants. Lara
highlighted Benard’s emphasis on
“authentically” and “unapologetically”
communicating one’s values. Hall,
who called Benard “my rock,” said,
“When I was finally able to call her
with the good news, I think I told her
this was her award”

Y

Federal funding cuts disrupt

students’ graduate school plans
Students apply to more programs or not apply at all

VIVIAN HIR—THE TECH

Killian Court on Monday, Nov. 17 2025.

By Sabine Chu

ASSOCIATE NEWS EDITOR

Since the beginning of 2025,
funding cuts across federal agencies
like the National Institutes of Health
(NIH) and National Science Foun-
dation (NSF) have caused univer-
sities, including MIT, to reduce the
size of many graduate programs. Ac-
cordingly, undergraduate students
have been forced to take a changed
admissions landscape into account
when forming their postgraduate
plans.

Sophie Fan 26, a mechanical
engineering (Course 2) major, seri-
ously considered applying to mas-
ter’s and PhD programs that start in
fall 2026. However, she ultimately
decided not to apply to either, citing

funding cuts as a primary reason.
Fan, who would have pursued ei-
ther academia or industry roles after
graduate school, has instead chosen
to enter industry immediately after
graduation. She said that although
she has not ruled out applying to
graduate school in future cycles,
funding availability would be a ma-
jor consideration in her decision.

Others are still applying for post-
graduate programs but are updat-
ing their strategies to account for
the new environment. Ben Osborn
'26, a mathematics (Course 18) ma-
jor, has wanted to go into academia
since high school. To increase their
chances, Osborn is applying to 15-
18 mathematics PhD programs this
fall — many more than the typical
10.

Isabella Pérez 26, a biological
engineering (Course 20) major, also
applied to more universities due to
funding cuts. Although geography
was a major factor in her choice of
schools, cuts have made her consid-
er schools in less popular locations.
Pérez added that graduate school
feels like the only viable postgradu-
ate option; because of her focus
on research at MIT, she believes it
would be “incredibly difficult to find
ajob if I don’t get into grad school”

Wayne Zhao '24 graduated from
MIT with a degree in Course 18. He
wrote that although he and his advi-
sors suspect funding cuts will affect
his applications, “more official sup-
port resources at MIT are complete-
ly blocked for me.”

Younger students ineligible to
apply this cycle have also been af-
fected. Mohamed Abdelmeguid
’28, a double major in artificial in-
telligence (Course 6-4) and math-
ematical economics (Course 14-2),
intends to pursue a PhD focused
on developmental economics after
MIT. He fears that by the time he ap-
plies, universities will “admit [only] a
fraction” of previous program sizes.
Abdelmeguid wrote that he hopes
cuts will not affect his UROP funding
next semester.

Daniz Sattarli ‘27, a chemical en-
gineering (Course 10) major, wrote,
“Getting an industry internship was
already hard as an international stu-
dent; now it is almost impossible.”
Sattarli hopes that graduate school
will allow her to pursue interesting
research, improve her job prospects,
and stay in the United States. Re-
garding other paths, she admitted,
“Honestly, no idea”
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As we approach Thanks-
a low-pressure dis-
turbance moves through the
region. Steady rain breaks out
late Tuesday evening and con-
tinues overnight. Wednesday
there may be a few breaks in
the rain, but it remains wet
the entire day. Temperatures
will be quite mild in the upper
50s. A cold front then pushes

Rain clears out for a sunny
and brisk Thanksgiving
holiday

By Conrad Straden

METEOROLOGIST

turning

week.

through Wednesday night re-
temperatures
to normal. Thanksgiving Day
will be a classic mid 40s sunny
November day with a gentle
breeze. It will be a pleasant day
to spend outside with the fam-
ily before the feast. Friday will
be similar, but a little cooler
as the west wind picks up. The
weekend features more of the
same before we return to a
more unsettled pattern next

NOVEMBER 25
SITUATION FOR NOON (ET)

Extended Forecast

Today: Cloudy. High around
50°F (10°C). Southwest
winds 5-10 mph.

Tonight: Rain. Low around

back 47°F (8°C). South winds

7-12 mph.
Wednesday: Rain. High
around 58°F (14°C) and

overnight low around 40°F
(4°C). South winds 3-8
mph, gusting to 15 mph.

Thanksgiving Day: Sunny.
High around 46°F (8°C) and
low around 31°F (-1°C).
West winds 10-15 mph.

Friday: Partly cloudy and
windy with a chance for
passing rain showers. High
around 41°F (5°C) and low
around 29°F (-2°C).

At MITHIC, leaders extol humanities’ importance

Many of this year's projects incorporated artificial intelligence and machine learning

By Samuel Yuan
NEWS STAFF WRITER

At the second annual MIT Human In-
sight Collaborative (MITHIC) event on
Monday, Nov. 17, an array of speakers com-
posed of MIT professors, deans, and ad-
ministrators extolled the importance of the
humanities and interdisciplinary thinking.

MITHIC, which was formed last fall, is
one of President Sally Kornbluth’s signa-
ture initiatives and aims to promote the
arts, humanities, and social sciences. With
$3 million in annual funds for programs
and research projects, MITHIC anchors
a broader Institute-wide effort to bolster
MIT’s humanities programs.

Through these efforts, the administra-
tion may be trying to address external per-
ceptions of MIT as a “STEM school” For
instance, the new 2025 Carnegie Classifi-
cations reclassified MIT under its “Special
Focus: Technology, Engineering, and Sci-
ences” category, unlike many peer institu-
tions that are classified as “Mixed.”

This year’s event showcased the range
of multidisciplinary work funded by MITH-
IC, including a project on “socio-culturally
aware Al” that emerged from a collabora-
tion between the Anthropology and Elec-
trical Engineering and Computer Science
(EECS) departments.

Provost Anantha Chandrakasan and Ko-
rnbluth delivered the opening remarks for
this event.

“MITHIC is about inspiring our commu-
nity to think differently and work together
in new ways. It’s about embedding human-
centered thinking throughout our research
and innovation,” said Chandrakasan. “One
year in, MITHIC is off to a strong start, ad-
vancing work across the Institute on global
challenges.”

Kornbluth echoed the Provost’s sen-
timent and noted that MITHIC offers a
unique outlet for philanthropists and

alumni donors who wish to “drive new and
unexpected collaborations.” According to
Kornbluth, in 2025, the initiative received
89 proposals and funded 31 of them; it
also received nearly 80 proposals for 2026,
which are currently under review.

Kornbluth also expressed hope that
MITHIC would further faculty and student
research in numerous high-impact fields,
including artificial intelligence, by ground-
ing them in the “wisdom of the humanities.”

Indeed, AI was one of the big words of
the day. Dean of the Sloan School of Man-
agement Richard M. Locke PhD ’89 cen-
tered part of his keynote address around
the humanization of work and its crucial
role in managing generative Al.

Quoting research from Sloan Professor
Roberto Rigobon PhD '97, Locke said that
“empathy, presence, opinion, creativity
and hope” will “increas[e] in value as Al
advances.” He reasoned that initiatives like
MITHIC would be important to “upskill
workers with a focus on the fundamental
qualities of human nature.”

During a fireside chat at the event, Dean
of the School of Humanities, Arts, and So-
cial Sciences Agustin Rayo PhD 01 added
that skills related to the humanities — like
communication and leadership — are be-
coming nearly as important as technical
skills, partly because “human judgment” is
becoming increasingly critical as mundane
tasks get automated.

“I don’t think we need to abandon the
idea that we're the world’s top technical
institution,” Rayo said. Instead, he believes
that soft skills are a crucial “part of what it
means to be a top engineer in the age of AL”

Following the talks by administrators,
professors held sessions explaining their
MITHIC-funded work. This included a pre-
sentation on the Compass program, an un-
dergraduate class exploring “fundamental
questions about moral and social life,” by
Professor of Political Science Lily L. Tsai.
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MITHIC event attendees file into the Samberg Conference Center on the morning of

Monday, Nov. 17.

Also featured were the “Great Books” ini-
tiative by Professor of Philosophy Kieran
Setiya and a partial screening of a film
about “Bengali Harlem” created by Associ-
ate Professor of Comparative Media Stud-
ies and Writing Vivek Bald.

The research projects on display, which
spanned over six departments, also includ-
ed work on the material composition of
historic musical instruments, climate jus-
tice, and research on “scalable and ethical
Al for health diagnostics in low-resource
settings” done, in part, by Nobel Prize-
winning Economics Professor Esther Duflo
PhD 99.

While presenting her work on AI and
healthcare, done in partnership with EECS
Professor Marzyeh Ghassemi PhD ’17 and
others, Duflo explained that her team test-
ed individuals for past silent heart attacks
in India. They combined economics, in the
form of cost-benefit analysis, and machine
learning to accomplish this in a novel and
cost-effective way.

She illustrated the life-saving poten-
tial of this multidisciplinary work, saying,
“What is remarkable compared to existing
tests is that it catches young people who are
less likely to have had a silent heart attack,
but may have many years of life saved.”
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More than 50 attend MIT YDSA's first meeting

MIT joins four other MA schools’ Young Democratic Socialists of America chapters

By Jada Ogueh

NEWS STAFF WRITER

On Tuesday, Nov. 11, MIT
Young Democratic Socialists of
America (YDSA) held its first gen-
eral meeting in Room 56-154. MIT
is now the fifth Massachusetts
college to have a YDSA chapter,
joining Amherst College, Boston
University, Northeastern Univer-
sity, and University of Massachu-
setts, Amherst.

“MIT YDSA is a socialist or-
ganization, and we seek to ad-
vance an explicitly working class
politics,” co-chair Anton Perez '27
wrote to The Tech. According to
Perez, the group hopes to empow-
er students and workers to com-
municate their needs to MIT’s ad-
ministration. In particular, YDSA
aims to preserve protections for
international students and pre-
vent MIT from acceding to de-
mands from the federal govern-
ment, such as the deputization of
local officers for ICE.

Perez said that MIT YDSA
plans on collaborating with oth-
er progressive student activist
groups, including MIT Divest and
the MIT Coalition for Palestine,
whenever their goals align. How-
ever, he believes that the focuses
of these groups, such as climate
change, Gaza, and affordability,
are all symptoms of underlying
problems with capitalism that can
be addressed via a shift to social-
ism. Furthermore, unlike some
other student groups, MIT YDSA
explicitly focuses on class in their
analysis of society.

Perez stated the chapter ulti-
mately wants to fight for a “sanc-
tuary campus” where the MIT
community is free to work and live
without fear. According to Perez,
YDSA plans on applying pressure
to MIT on multiple fronts, includ-
ing the Starbucks Workers United

strike and the renegotiation of
MIT’s Payment in Lieu of Taxes
program. To accomplish this, they
hope to coordinate with the Cam-
bridge Democratic Socialists of
America (DSA) and other Massa-
chusetts YDSAs, along with DSA-
endorsed local politicians like
Cambridge City Councilor Jivan
Sobrinho-Wheeler and Council-
or-Elect Ayah Al-Zubi.

On Nov. 11, more than 50 par-
ticipants — mostly MIT under-
graduates — filled the classroom
as the chapter presented an over-
view of their purpose and current
campaigns. Also in attendance
were two students from North-
eastern YDSA, along with MIT
Graduate Student Union (GSU)
president Lauren Chua G and
Councilor Sobrinho-Wheeler.

The meeting started with an
introduction of MIT YDSA'’s steer-
ing committee — co-chairs Perez
and Eda Lozada '27, treasurer Ace
Chun ’28, parliamentarian Gra-
ciela Leén '27, communications
chair Victor Dominguez '27, and
political education chair Richard
Solomon G, a Ph.D. student at
the MIT Department of Political
Science. According to Perez, the
steering committee evolved from
an original organizing commit-
tee focused on laying the foun-
dation for a chapter. Some com-
mittee members come from “the
broader Boston DSA scene” or are
involved in other activist organi-
zations, including pro-Palestine
groups at MIT.

The conversation then turned
to socialism and YDSA’s broader
campaign goals, during which
Sobrinho-Wheeler and Chua both
gave brief speeches. The council-
or described his policy goals and
accomplishments, emphasizing
the housing crisis in Cambridge
and his support of “municipal
socialism,” which aims to ex-

© Youare sharing Firefor.

WHAT IS
CAPITALISM?

Capitalism is an economic system
characterized by the antagonism between
two classes: the capitalist class who own

the land, factories, hotels, banks, etc,, and
the working class which is forced to sell
its labor for a wage.

Under capitalism, capitalists are
===y incentivised to
maximize profits, at the exXpense

of workers, communities, and the
planet.

Symptoms of such a system:
falling wages

* acrisis of affordability

® housing Insecurity

 inability to consistently access quality
healthcare
the exploitation of the global south
increasing frequency of climate
disasters
genocide and war

« a political system dominated by
business and political elites

MIT YDSA

MITYDSA Co-Chair Anton Perez ‘27 goes over meeting slides on Tuesday, Nov. 11, 2025.

pand public services and public
ownership on the level of local
government. Sobrinho-Wheeler
said he was excited to collaborate
with YDSA on socialist policies in
Cambridge.

Chua highlighted upcom-
ing contract disputes that would
affect graduate students in the
spring and expressed a desire to
collaborate with MIT YDSA. She
did not respond to The Tech’s
request for comment at the time
of publication. “[As] labor or-
ganizing is one of the most di-
rect avenues of class struggle,’
Perez wrote, “our support for the

GSU follows naturally from this
understanding.”

The interest meeting exceeded
the expectations of Semai Ralph
’29, who intends on joining YDSA.
Having studied similar political
movements from a young age,
Ralph found himself sympathiz-
ing with revolutions that pro-
moted wealth redistribution and
improved social institutions in
opposition to dictatorships. He
believes there is a “new kind of
dictatorship on the rise” and that
the YDSA has many “like-minded
people who want to do something
about it

Ralph’s main hope for YDSA’s
campaigning is that it grows and
changes with the times. The failure of
many activist clubs across campus-
es, Ralph wrote to The Tech, stems
from a reluctance to “shift gears
once met with heavy confrontation”

According to Ralph, YDSA differs
from other political organizations on
campus because it has broader goals
to organize and empower youth in-
terested in socialism, feminism, and
anti-colonialism. “[MIT YDSA]’s
core mission lies in wanting to effect
change for the collective, rather than
just the promotion of the individual,”
he wrote.
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CONCERT REVIEW

THURSDAY, NOVEMBER 25, 2025

MIT Symphony Orchestra’s second fall concert
Is a veritable display of technique

Adam Boyles conducts MITSO through Shostakovich and Tchaikovsky, with Justin
Yamaguchi ‘28 as violin soloist

28,08 0¢

Shostakovich’s
Violin Concerto No.
1, Tchaikovsky’s
Symphony No. 5 in
E Minor

Conducted by Adam
Boyles

Justin Yamaguchi ‘28 on
violin
Kresge Auditorium

Nov. 21, 2025

By Rex Reventar

For its second concert this fall semester,
the MIT Symphony Orchestra (MITSO) pre-
sented “Dark Fates,’ a show outlining two
independent journeys from darkness to light.
Indeed, Shostakovich and Tchaikovsky have
similar principles at their core; while sepa-
rated by a wide stylistic gulf, both composers
are united in the intense drama of their works
and in their full-bodied character associ-
ated with the Russian style of composition. In

Shostakovich’s essay entitled “Thoughts about
Tchaikovsky,” he cited Tchaikovsky among his
influences, remarking on the “definite and
profound purpose in everything he wrote”

Of course, differences still pervade — most
notably, the Violin Concerto’s fourth move-
ment is laden with tumult. Although the con-
certo ends in A major, the piece is not nearly
as valedictory as the ending of Tchaikovsky’s
Symphony.

Justin Yamaguchi 28 deftly brought out
the immense weight and tragedy of the Vio-
lin Concerto. Alternating between plaintive
and burlesque, he skillfully demonstrated a
wide gamut of timbres, from the husky triple
and quadruple stops of the second and fourth
movement to the pure high tones of the first
and third. In particular, his blending was su-
perb, in the most meditative and plaintive
passages as well as in the most virtuosic of
runs. Yamaguchi did these effortlessly, blow-
ing through measure upon measure of six-
teenth notes and double stops. Yet, through-
out the concerto, he stopped just short of fully
letting the music run free; the well-projected
climaxes felt somewhat restrained even when
the music was at its most intense and leering
moments.

On the other hand, conductor Adam
Boyles brought out the accompanying textures
well. The shining string and wind hazes of the
first movement and the powerful Klezmer-
like climax of the second movement stood out
as two of the orchestra’s finest moments. Only
slight tensions between the orchestra and the
soloist could be felt, as certain anticipations

and uncertainties in transitions and balance
occasionally popped up. Fortunately, these
did not significantly affect the overall gravity
of the work.

After an uplifting encore and a short inter-
mission, Boyles returned to conduct Tchai-
kovsky’s Symphony No. 5. He finely steered
the orchestra through challenge after chal-
lenge, from the substantial runs, expressive
cross-rhythms, and melodic pile-ups to the
delicate soli, while consistently bringing out
the famous “fate” motif. The grand climaxes
filled the entire hall with a reverberant sound,

and the orchestra delivered melody after mel-
ody with moving and profound effect.

However, just like Yamaguchi in the first
act, the orchestra seemed to have held back,
as certain climaxes were restrained. Some of
the humor was lost to a focus on precision,
with only the timpani going headlong and
thus drowning the orchestra out. Neverthe-
less, Boyles effectively imparts to all listen-
ers the beautiful and expansive fairy tale la-
tent in the work — something that is always
a welcome diversion from the tedium of the
Institute.

PHOTO PROVIDED BY ADAM BOYLES

The MIT Symphony Orchestra performed Shostakovich's Violin Concerto No. 1 and
Tchaikovsky's Symphony No. 5 on Friday, Nov. 21, 2025.
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OPERA REVIEW

Met Opera performs Bellini's La Sonnambula with
new production and interpretation

Rollando Villazon's fresh, creative production captures attention with Nadine Sierra
showing her best as Amina

2.8.0.8.8.¢

La Sonnambula
The Metropolitan Opera

Composed by Vincenzo
Bellini

Nadine Sierra as Amina

Sung in Italian with
English/German/French/
Italian subtitles

The Metropolitan Opera
House

Oct. 29, 2025

By Luke Kim

ARTS STAFF WRITER

On Oct. 29, 2025, The Metropolitan Op-
era performed its penultimate performance
of Bellini’s La Sonnambula, one of the com-
poser’s most popular operas. The last time the
Metropolitan Opera staged La Sonnambula
was in 2014.

Bel Canto operas prioritize the virtuosity
of the singers over the opera’s narrative. This

era was the first period when the opera seria
tradition and the use of castrati completely
died out. Therefore, it is more appropriate to
review the performance based on the sing-
ing, rather than a convincing delivery of the
overall plot. However, it is often difficult for
me to fully appreciate the plot of operas from
this era. [1]

Rollando Villazén’s overall direction was
close to perfect. The set design was beautiful
and on point; in particular, the creative motif
of the recurring door proved especially effec-
tive as revelations continued throughout the
opera. Setin a traditional 18th-century moun-
tain town, the costumes represented this era
well. Dancer Niara Hardister was a highlight
of the performance, representing Amina’s
“free spirit” who wants to escape. This idea
is a new interpretation of the character, and
I found Hardister’s delivery quite successful.

Act I outlines the happy engagement and
soon-to-come marriage between Elvino and
Amina. In the new interpretation, the overall
tone remains joyful, but with underlying ten-
sions. Nadine Sierra as Amina is excellent,
electrifying the audience with her captivat-
ing voice. Xabier Anduaga’s Elvino repre-
sents both a happy groom but also a deeply
unsettling character who is prone to judge-
ment and jealousy. Anduaga very convinc-
ingly portrays his character with intensity
and strong vocals, especially in the duet “Son
geloso del zefiro errante.”

Finally, plot development happens when
Count Rodolfo (Alexander Vinogradov) intro-

duces Amina and Elvino with items from the
outside world. Vinogradov’s singing is excel-
lent; with his deep bass voice and command-
ing authority, he conveys the impression of a
noble man despite his disguise. In addition,
his singing sufficiently masks the unconvinc-
ing nature of Rodolfo’s character arc, as he
acts predatory towards local women in the
first act. Sydney Mancasola’s Lisa reveals the
character’s slyness through flirtations with
the count, her voice easily evoking disdain
towards her character. Her vocal expression
was impressive, ranging from intense hatred
to playful exchanges. The finale of this act is
the most intense, with Amina waking from
her sleepwalking (hence the title!), only to be
wearing the count’s coat, provoking intense
anger among the villagers and Elvino. Debo-
rah Nansteel’s Teresa displays stellar acting
here, slapping people who unjustly attack
Amina and protecting her at all costs.

With a sudden change of heart, the villag-
ers go to ask the opinion of the count at the
start of Act II. Anduaga effectively conveys
Elvino’s emotional agony and selfishness to-
ward Amina during his aria “Ah! perché non
posso odiarti, infedel, com’io vorrei!; taking
her ring and lamenting that he is incapable
of despising her. The count returns to the vil-
lage and asserts that Amina is innocent, but
Vinogradov’s portrayal neatly captures the
count’s selfishness as he forcefully tries to win
the argument, hiding his own misgivings be-
neath an agitated voice. At this point, Elvino is
engaged to Lisa, who, in her worst moments,

declares that she has not been found in a
man’sroom alone. Here, Mancasola becomes
shameless incarnate, engaging in a screech-
ing voice fight with Teresa, only for Teresa to
produce the handkerchief of the count.

Now, back to square one, the opera transi-
tions to its most delicate moment. The sleep-
walking Amina professes her love to Elvino
with withered flowers in “Ah! non credea mi-
rarti si presto estinto, o fiore” Sierra sings this
line with the most delicate yet striking voice;
it was near impossible to not feel an emotion-
al connection to Amina here. The vocal range
required for this love song was demanding,
but Sierra casually mastered this as if it was a
cakewalk. Hardister’s dancing was a big plus
in the mesmerizing scene, as Amina is tempt-
ed to give in. After seeing this devotion, the
villagers and Elvino all become convinced
of Amina’s innocence, and Elvino once again
embraces her.

Here, we see the greatest twist: the finally
vindicated Amina runs away! After the very
virtuosic final aria, “Ah! non giunge uman
pensiero,” in which Amina gets her justice,
she grabs the hand of her free spirit. This
was a much more convincing ending than
the original version. After all the suspicion,
emotional turmoil, and betrayals, she finally
makes a courageous decision; it’s a cathartic
but suitable end to this close-to-perfect ren-
dition of the opera.

[1] Just in this opera, close to a full hour is
dedicated to Elvino and Amina declaring their
love to each other.
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BSO0 premieres Leon, features soloist James Carter,
symphony

and presents

Brahms's second

Ledn and Sierra given most attention compared to Brahms
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Leon’s Time to Time,
Sierra’s Concerto

for Saxophones and

Orchestra, Brahms's
Symphony No. 2

Boston Symphony
Orchestra

Conducted by Dima
Slobodeniouk

Featuring James Carter
on saxophone

Boston Symphony Hall
Nov. 13 - Nov. 15, 2025

By Luke Kim

ARTS STAFF WRITER

This week, the Boston Symphony Orches-
tra (BSO) teamed up with Dima Slobodeniouk
to showcase a world premiere of Tania Le6n’s
Time to Time, Robert Sierra’s Concerto for
Saxophones and Orchestra, and the classic
Brahms’s Second Symphony. Slobodeniouk, a
frequent guest conductor, will return in April-
May for Beethoven’s Symphony No. 9.

As an introduction for Time to Time, Tania
Leén herself briefly explained her inspiration
from haikus by renowned Edo period poet
Matsuo Basho. The influence was clear even
from the first note, diving immediately into
the night skies of Japan and passing by the full
moon through the clouds. The percussionists
were the star of this poem; the three of them
(plus the timpani) were in top form. It was also
a good choice to finish the piece as it began,
achieving Ledn’s vision of a short-period epi-
sode in which clouds cover the moon before
the moon returns again.

While the piece featured many interesting
ideas, it felt unnecessarily prolonged at times,

THEATER REVIEW

and its emphasis on texture over melody left
some listeners without a clear thematic an-
chor. The result came across as almost an
atmospheric tableau — highly evocative, if
perhaps more scene-setting than structurally
self-contained.

Sierra’s concerto was intended for the solo-
ist to showcase his virtuosity (and seems to do
so, based on my impressions), so it is interest-
ing that Sierra dubbed it a piece for saxophones
and orchestra. Aside from this, the concerto
was a brilliant showpiece of Carter’s immense
talent, which stole the show. Interestingly, this
concerto keeps to the standard large-form
model of the 19th-20th centuries, with an in-
tense and serious first movement, a slow sec-
ond movement, a scherzo, and a vibrant finale.

The first movement, “Rhythmic,” is perhaps
the most forward-looking movement, pushing
through the Latin mood with a more modern
harmonic language. The second movement,
“Tender;” contrasted well with the first, featur-
ing common-practice harmony and exploring
the soprano saxophone’s melodic capabilities.
The melody itself was also quite captivating.

The scherzo was more of a piece of small
musical theatre, a scene where a talented sax
player is attempting an improvisation. I ap-
preciated the humor in this movement, with
Carter acting as if he were merely practicing or
struggling to play the high notes. The last move-
ment had a 1950s rock ‘n’ roll style to it, paying
strong tribute to the virtuosos of that time. One
cannot help but tap their feet to the music, with
the sax sounding almost like an electric guitar.
I also enjoyed the smaller but still noticeable
musical jokes in this movement. It was unclear
whether these were improvisations or written
in the score.

Overall, the concerto was a success, with
the latter three movements creating genuine
interest while the first movement felt less im-
mediately engaging than their vividly charac-
terized later counterparts.

Following Sierra’s Concerto was Brahms'’s
Second Symphony, also widely referred to as
the “Pastoral” Symphony. Incidentally, Brahms
himself was probably not fond of this designa-
tion, based on his letters to Clara Schumann
and his desire to escape from Beethoven’s
shadows. Indeed, Brahms'’s usage of musical
language here is very different from his first
symphony, in which Brahms himself recog-
nized the strong Beethoven influence.
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Tania Leon receives an ovation after Time to Time's premiere on Thursday Nov. 13, 2025.

Overall, the Second Symphony felt some-
what like an afterthought, with the evening’s
spotlight resting more on the contemporary
works. The first movement (“Allegro non trop-
po”) started calmly with a standard tempo.
While warmly shaped, the BSO experienced
some challenges in coordination — Slobode-
niouk’s flexible phrasing didn’t always draw
unified responses from the strings and winds.
While the Brahmsian lyricism was clearly pres-
ent, a few noticeable slips briefly disrupted
the flow, and the final D major chord showed
unevenness. The orchestra, however, recov-
ered by the recapitulation, and their full po-
tential shined through the remainder of the
movement.

The second movement (“Adagio non
troppo”) fared much better in terms of execu-
tion. Starting from the sighing cello melody,
the first violins and cellos played their melo-
dies very well. I particularly appreciated the
strong second violins and violas, which are
often sidelined. The melodic transfers from
the lower strings to the upper strings were
natural and smooth. The brass were appro-
priately keeping to their supporting role in
this movement. The only moment of insta-
bility was the final B Major chord, which was
uneven in placement.

Given itsrhythmic intricacies, the scherzois a
difficult movement to execute. Carrying on from
the second movement, the BSO maintained a
balance in this movement, as both the wood-
wind and string melodies were appropriately
emphasised. The trio section was also done well,
with an especially precise rendition by the wood-
winds. This success was reprised at the modified
scherzo until the end, this time with a beautiful G
major chord as the final note. [1]

The finale began with a brass entry more
forceful than ideal, momentarily unsettling
the balance of the orchestra. The quick quaver
runs occasionally blurred in the strings. The
woodwinds and brass were precise, but some-
times a bit too loud. Fortunately, the orchestra
recovered at the recapitulation, with all instru-
ments entering with well-judged dynamics.
The remainder of the movement was executed
neatly to its jubilant end, and the BSO was fully
focused as a single unit once again. The final
coda was as exuberant as one can hope for and
ended the night on a high note.

[1] Ending a slow movement in a single 1
chord occurs quite often in Brahms’s orchestral
works. One other notable example is the second
movement of the violin concerto. The second
symphony is unique in that the first three move-
ments all have this ending.

‘Kim's Convenience” A heartwarming comedy

The Huntington puts on a moving performance filled with laughter

Kim’s Convenience
Written by Ins Choi
Directed by Weyni

Mengesha

Calderwood Pavilion

Nov. 6 — Nov. 30, 2025

By Serena An
ARTS STAFF WRITER

Kim's Convenience by Ins Choi tells the
story of Mr. Kim, a South Korean immigrant
who runs a convenience store in Toronto. If
the title sounds familia, it's because the play
was adapted into a TV show in 2016 that ran for
five seasons. The play authentically represents
the immigrant experience that many relate to,
encompassing themes of family obligation, dif-
fering cultural values, and sacrifice.

Choi stars as Mr. Kim, also known as Appa
(father), who begins the play by opening his
convenience store for the day. The set design is
realistic, as my friend from Toronto confirmed
by pointing out the milk bags in the fridge and
the Ontario lottery posters. One strength of the
storyline is how each event leads naturally to
the next. For example, a wealthy businessman
named Mr. Lee offers to purchase the store,
causing Mr. Kim to wonder whether he should
continue operating it, since his daughter Janet
(Kelly Seo) is a photographer who does not

want to take over. Instead of instantly conced-
ing his store to Mr. Lee, Appa calls the police
about Mr. Lee’s car parked in the no parking
zone, and a policeman named Alex (Brandon
McKnight) arrives. Alex recognizes Janet as
the younger sister of his childhood friend Jung
(Ryan Jinn), and the audience learns that Jung
ran away from home at age 16 after a fight with
Appa left him hospitalized.

The play displays the clash of social norms,
such as the expression of love, in differing cul-
tures. In one scene, Janet has an intense argu-
ment with Appa about how she wants him to
simply show appreciation for the unpaid hours
she has worked at the store for years; however,
Appa feels that she is ungrateful for what he
and her mother, Umma (Esther Chung), have
provided. The actors portray the conflict very
realistically, with Janet preparing to take out
the trash but stopping midway because of the
argument, and Appa ultimately throwing Ja-
net’s planner out of the door.

Besides differences in culture, Kim’s Conve-
nience also discusses racial and ethnic topics in
a lighthearted but direct manner. For instance,
Mr. Kim banters with customers about using
the Korean word insam instead of the Japanese
word ginseng due to the Japanese colonial pe-
riod in Korea. He also describes the tensions
between the black and Korean communities
during the LA riots in the 90s, but includes a
heartening story of black customers protect-
ing a Korean convenience store from loot-
ing. These historical snapshots are then used
warmly, as he directly tells Janet that it is okay
for her to marry Alex, who is black. Since Janet
is 30 years old and single, Appa wants her to
have a boyfriend. Appa even comedically in-

structs Alex to propose to Janet by twisting his
arm using a taekwondo move.

Janet then uses the same move on Appa
to make him say “I love you Janet” before she
reciprocates that statement and that no one
is twisting her arm to say that. They hug, and
Apparecalls when Janet interviewed Appa for a
school project about who she was proudest of.
Many people in the audience teared up at this
moment, moved by the mutual understanding
between Appa and Janet.

Finally, the play discusses sacrifice, a com-
mon theme across immigrant stories. Jung tells
Umma that he has a baby named Sonam, but
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PHOTO COURTESY OF DAHLIA KATZ
Ryan Jinn, Esther Chung, Ins Choi, Kelly Seo, and Brandon McKnight in Kim’s Con-
venience (2025). A Soulpepper Production in association with American Conservatory
Theater & Adam Blanshay Productions.

feels insufficient as a father. Umma then tells
Jung the backstory of Appa, who was a teacher
in Korea but immigrated to Canada to work at
astore, all for Jung and Janet’s future. This story
inspires Jungto return to the store so he canrec-
oncile with Appa. Ultimately, Appa asks Jung to
take over the store and leaves him alone so he
can begin working. Although this is a seem-
ingly stoic gesture, the audience can sense how
much Appa cares about Jung, ending the play
with an affecting father-son moment.

Kim's Convenience is an unexpectedly
touching play full of infectious humor that
quickly takes hold of the audience.
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Hotel Mucus: Could synthetic mucus make our

gut more inviting to beneficial bacteria?
A recent MIT study suggests that synthetic mucus might help probiotics stay in the gut

By Ekaterina Khalizeva

When we eat fermented foods like yo-
gurt or kimchi, we consume probiotics,
which are beneficial bacteria that can im-
prove gut health. But before they reach their
final destination in the gut, these microbes
have to go through the long waterpark slide
that is our digestive system, grabbing tightly
onto its final part — the intestine — to avoid
being flushed out. A recent MIT study takes
a step towards understanding how the mu-
cus in our bowels helps such beneficial
bacteria stick around and how synthetic
mucus could make this process easier.

Staying at “Hotel Mucus”

Most of us are intimately familiar with
mucus; it'’s that snotty goo from blowing
noses or clearing sore throats that helps us
get rid of harmful bacteria during infections.
But mucus doesn’t just expel pathogens; it’s
also capable of holding onto the microbes
that are worth keeping in our bodies.

Although mucus might not seem like an
inviting place to settle from our perspective,
it’s a five-star hotel for probiotic bacteria. In
the intestine, it provides food and accom-
modation in the form of mucins, proteins se-
creted from cells that line the insides of our
body. Mucins have a long protein backbone,
like the wire of a bottle brush, with various
types of sugars attached like bristles.

When we take probiotic supplements to
enhance microbiome diversity, only a small
fraction of the microbes in the pills actually
reach their destination. And out of the ones
that do, most get flushed out within a few
days.

To prevent that loss from happening,
scientists have been studying how bacte-
ria and mucins interact and whether those
interactions can be tweaked to favor ben-
eficial bacteria. This is a challenging task:
natural mucins are hard to purify for such
studies. Furthermore, the traditional strat-
egy of protein synthesis based on a DNA
template cannot fully recreate the natural
mucins, as the composition of their sugar
bristles cannot be encoded in the template.

In the Kiessling Lab at the MIT Depart-
ment of Chemistry, then-postdoctoral fel-
low Dr. Jill Alty took a different approach.
Instead of trying to recreate the long pro-
tein backbone and the sugary complexity
of the mucins in our bodies, Alty and her
collaborators made synthetic mucins with
simplified polymer backbones. Such mol-
ecules act similarly to natural mucins, but
are much easier to synthesize at scale. They
are also much more customizable: scien-
tists can attach specific sugars one at a time,
allowing them to gain finer experimental
control and a more detailed understand-
ing of the interactions between mucins and
bacteria.

“We make it less complex, more synthet-
ically tractable, and it does the same thing,’
said Alty, now an assistant professor with
her own lab at Stony Brook University. “You
can learn a lot about what’s actually hap-
pening at the biological level by simplify-
ing [mucin] to one sugar and a non-natural
backbone.”

Making mucus stickier

Alty and her team set out to attach
sugars to synthetic polymer backbones

probiotic
Lactobacillus

synthetic
mucin

Probiotic bacteria interact with sugars on synthetic mucin backbones.

and test their interactions with probiotic
bacteria. They first picked three bacterial
species, all belonging to one of the most
dominant classes of probiotics, Lactoba-
cilli, and several types of sugars, attach-
ing them to synthetic backbones one at a
time. When they grew the bacteria togeth-
er with these sugar-coated mucins, they
saw that different Lactobacillus species
preferred mucins with different sugars at-
tached. Surprisingly, some of the species
interacted with a synthetic mucin coated
in one type of sugar just as well as they
did with a natural mucin coated in a mix
of different sugars.

Once the researchers confirmed that
the synthetic mucins interact effectively
with probiotic bacteria, they wondered
whether they could harness these inter-
actions to help bacteria stick to natural
gut mucus. To test this, the researchers
needed to obtain some natural mucins.
The process was not easy; first, Alty’s col-
laborators in the Ribbeck Lab at the De-
partment of Biological Engineering visit-
ed a butcher shop and acquired some pig
intestines. Then, they scraped mucus out
of those intestines — an activity as grue-
some as it sounds — and biochemically
purified the relevant mucins through a
painstaking procedure that took multiple
days.

With natural mucins in hand, the re-
searchers created a pseudo-mucus that
resembles the inside of the gut by attach-
ing the purified pig mucins to a plastic
plate. To measure how well bacteria stick
to natural mucins on their own, Alty add-
ed the microbes to this plate and used a
machine to shake them for four hours,
mimicking the natural disturbances the
bacteria might experience in the in-
testine. In the end, most bacteria were
knocked off the mucin-coated plate.

But when Alty added synthetic mucins

to the plate covered in pseudo-mucus, a
lot more bacteria held on even after vigor-
ous shaking. Not only did synthetic mu-
cins help the microbes cluster together
and stick to the plate, but the bacteria
actually started to express more digestive
enzymes that let them feast on the sugars
attached to the synthetic mucins. The re-
searchers found this result promising: it
could mean that synthetic mucins both
help the bacteria grab on and provide
them with food, like a most-welcoming
host.

Synthetic mucins as a prebiotic
supplement

Alty is excited to further develop syn-
thetic mucins to understand beneficial
bacteria’s tastes for mucosal sugars. After
all, knowing the guests’ preferences can
make our guts more hospitable and hope-
fully convince the right bacteria to stay at
Hotel Mucus.

The endeavor will require nuance.
“Initially we had thought [we could] ad-
minister the probiotic, which you can buy
in a pill ... [and] just have the polymer
in that same supplement,” Alty recalled.
“What we've since better understood is
that these need to be two separate things.
If you feed the bacteria exactly what it
wants, it becomes pickier and can’t sur-
vive as well in your gut microbiome, so we
don’t want to give it its favorite cocktail”

Although the synthetic mucins are not
yet ready to be used as a prebiotic — a
food source for probiotic microbes — they
have the potential, according to Professor
Eric Martens at the University of Michigan
Medical School, who does research on the
gut microbiome and was not involved in
the study.

“They’ve created something synthetic
that’s altering the interaction between a
bacterium that could be in the gut, like
Lactobacillus, and the native mucins that

PHOTO PROVIDED BY PROFESSOR JILL ALTY.

are there above our cells,” Martens said.
“It would be very useful if these were
somehow specific in a new way for target-
ing different bacteria that existing prebi-
otics didn’t use.”

More sugars, more bacteria, and ap-
plications beyond the gut

So far, Alty and her collaborators have
only tested a few sugars and bacteria, but
their approach lends itself well to scaling
up this type of exploration without clear-
ing out butcher shops.

“Because the mucins that we secrete
are so complex in their carbohydrate pat-
terns, there’s been a lot of hypotheses and
speculation about why that complexity
exists,” Martens said. The synthetic mu-
cins that Alty and her colleagues devel-
oped provide a tractable platform to fi-
nally test some of these theories.

There’s also potential in the applica-
tions for synthetic mucins beyond the gut.
“I'think it could be really interesting in the
vaginal tract, where you want to recruit
certain microbes and exclude others,
Kiessling said. “I love that [research] area,
because this has a lot of potential uses for
women’s health.”

All the experiments in this study were
done in the lab, using plastic plates and
temperature-controlled incubators, with-
out competition from other gut-dwelling
microbes. Next, Alty would like to test the
efficacy of synthetic mucins as prebiotics
in animals — in a more realistic and more
competitive environment for the bacteria.

Whether synthetic mucins can im-
prove probiotic retention in humans is
still an open question, but both Alty and
Kiessling are hopeful.

“I love the idea that we could think
about providing prebiotics, molecules
that bacteria eat, to promote growth of
certain bacteria and minimize growth of
others,” Kiessling said.

Do you like looking for funny typos?

E-mail tt-join@mit.edu

Do you have a knack for finding mistakes?
The Tech is looking for copy editors!
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How the students of Geo@MIT are leading the
way in geothermal energy

Through the use of geothermal energy, Geo@MIT plans for net zero carbon emissions by
2035, 15 years earlier than MIT's estimated timeline of 2050

By Eric Wang

SCIENCE STAFF WRITER

In the Energy Commons in the basement
of Building 10, a small but dedicated group of
students takes their seats around the TV. Soon
after, Megan Lim '24 steps up to the front of the
room and outlines plans to collaborate with
the Vermont Community Thermal Network
(VCTN), which hopes to introduce thermal
energy networks across Vermont communi-
ties. However, the VCTN needs a strong tech-
nical model to demonstrate why these systems
are a superior alternative to the state’s current
energy sources — a problem the students will
tackle. Almost immediately after Lim finishes,
they split into smaller teams, eager to begin the
work ahead.

But this isn’t a consulting firm: it's Geo@
MIT. Founded in Fall 2024 by Lim, Jason Chen
’25, and Olivia Chen 26, Geo@MIT is a student
organization dedicated to achieving full cam-
pus decarbonization by 2035, 15 years ahead
of the MIT Office of Sustainability’s 2050 target.
It's an ambitious goal, but Geo@MIT has con-
sistently pushed the boundaries of sustainabil-
ity, both on MIT’s campus and in communities
across the U.S.

A golden beginning

Geo@MIT was initially formed to compete
in the 2024 EnergyTech University Prize for
Geothermal Technologies competition, a chal-
lenge suggested by MIT D-Lab Senior Lecturer
Susan Murcott '92. Although the competition
was outside her area of expertise, Lim couldn’t
pass up the opportunity to collaborate with
Murcott, who had done impactful work in the
field.

However, the team quickly encountered
major challenges. With no prior experience in
geothermal energy or systems, they faced the
steep task of mastering a new technical field
while integrating insights from their own dis-
ciplines. Support from industry experts and
MIT alumni helped ease the process, but Ja-
son Chen, a mechanical engineering (Course
2) student, recalled that the learning curve re-
mained daunting. “Geothermal energy is very
complex, and [the alumni] were all experts in
this field,” he explained. “When you're an ex-
pert in a field, you forget how to explain some-
thing simply to another person.”

Despite these challenges, the team per-
severed. Their hard work culminated in a
presentation of their Advanced Generation
District Heating and Cooling (GDHC) and
Thermal Storage Systems business plan for
college campuses across the United States,
which earned them the EnergyTech UP Na-
tional Geothermal Technologies Bonus Prize,
along with $22,000 in award funding.

A pipeline towards a cleaner MIT

Following their success, the MIT Depart-
ment of Facilities and the MIT Office of Sus-
tainability contacted the team to write a mem-
orandum on the feasibility of implementing a
geothermal energy network on the MIT cam-
pus. The students accepted the proposal, and
began working under the guidance of Murcott
aswell as an advising team of industry leaders.

A geothermal energy network replaces
current heating, ventilation, and air condition-
ing (HVAC) systems. Current HVAC systems
are too reliant on fossil fuels; the International
Energy Agency reports that in North America
alone, around 73% of HVAC systems are pow-
ered through either natural gas or oil, with
only a combined 5.8% of systems powered by
district heating or renewable sources of en-
ergy. A geothermal energy network would use
a system of interconnected pipes with water to
exchange heat between buildings instead, al-
lowing for a building that needs heating and
a building that needs cooling to transfer ther-
mal energies between one another. Heat is ex-
tracted from the latter building and absorbed
by water, which is then pumped to heat the
first building. In a similar vein, cooled water is
pumped to buildings that need cooling, reduc-
ing the reliance on fossil fuels for temperature
control.

“It would be an extremely efficient under-
taking that would pay for itself very quickly in
energy savings,” Murcott said. Rick Clemenzi
'8, a senior engineer and advisor for the team,
further explained that a geothermal energy
network would also be much easier to expand
once the central node is established; the op-
eration and implementation costs would be
drastically lower compared to initial costs.

In their pilot study, Geo@MIT proposed an
initial geothermal energy system thatincluded
the Stratton Student Center, Johnson Athletic
Center, as well as buildings W31-35. According

to Murcott, their tests indicated that the neces-
sary hardware needed for a geothermal energy
system, such as the pipes and a central ther-
mal battery located below ground, could be
implemented at a cost of around $20 million.
This study would go on to win second place
at the US Department of Energy Geothermal
Collegiate Competition Policy Track.

Unfortunately, the proposal was rejected
because of current general budget cuts in
the MIT administration. The Institute cited
a report stating that the proposal would cost
approximately $150 million. Geo@MIT re-
sponded by proposing a much smaller pilot
program, focusing only on implementing
the system in the Zesiger Center Pool (Build-
ing W34) and the Johnson Ice Rink (Building
W35). In the revised proposal, the student or-
ganization outlined how current HVAC pipes
could be adapted into an ambient loop that
transfers heat from the swimming pool to the
ice rink, making it much more efficient than
the original proposal. However, progress on
that project has also been stalled, with Geo@
MIT still waiting on a reply.

An exchange outside of MIT

Facing setbacks with their proposal on the
MIT campus, Geo@MIT has pivoted its efforts
toward expanding geothermal networks to
surrounding communities. Anoushka Tam-
hane 28, current co-president of Geo@MIT,
outlined the organization’s ongoing partner-
ships with the VCTN and the Cambridge Water
Department (CWD). Despite the slow progress
with their on-campus proposal, Tamhane em-
phasized that the club remains firmly focused
on its ultimate mission: decarbonization.
“Timelines are complex,” she said. “Everyone
has different ways to envision when and how
things will get done, but we want to make sure
that we're still focusing on decarbonization.
We're focusing on the problems that need to
be addressed — and right now, I think one of
those problems is outreach and connection”

Geo@MIT’s current partnership with the
CWD centers on developing a new heat ex-
changer and heat pump-based system for fu-
ture implementation. “The [CWD] is an area of
interest for us because their system uses piped
water from a municipal facility as a thermal
battery, allowing them to achieve even greater
cost savings,” Jason Chen explained. Geo@

MIT’s role is to develop a methodology and a
preliminary report showing how such a sys-
tem would work in the CWD, as well as prove
that such a project would meet the U.S. Envi-
ronmental Protection Agency’s standards for
drinking water in Massachusetts. Additionally,
Geo@MIT plans to partner with VCTN to po-
tentially implement thermal network systems
in Vermont communities.

Geo@MIT has also contacted other uni-
versities for research collaborations. Oxford
University, Cambridge University, and other
London-based institutions have expressed in-
terestin a joint event around geothermal tech-
nology. “We’'re Geo@MIT, but I hope it doesn’t
stay at MIT,” Tamhane said.

The future of Geo@MIT

The continuation of Geo@MIT has been
surprising to the original team leads that par-
ticipated in the EnergyTech UP competition; a
project initially thought to last only a semester
has grown into a student organization leading
MIT’s decarbonization efforts.

“We didn’t anticipate that it would be
anything more than [the competition],” Jason
Chen said. “But I guess through that experi-
ence of doing the competition, you realize why
we do it and see where it goes” He also talked
about the future of Geo@MIT, expressing his
hope that the club eventually takes on the role
of a student consulting group focused on de-
carbonization. For now, Geo@MIT is focused
on achieving enough success to attract inter-
est and collaborations from people outside
Massachusetts, giving its members valuable
experience.

For Tamhane, clubs like Geo@MIT offer a
chance to inspire students of all disciplines to
get involved with The Climate Project at MIT.
“The climate system is one of those things
that is applicable to every single major,” she
said.

Regardless of what the future holds,
Geo@MIT'’s story stands as a testament to
the power of student-driven innovation and
collaboration. What began as a one-semester
competition project has evolved into a lasting
movement — one that not only pushes MIT
closer to its decarbonization goals but also
empowers students to think critically about
the role they can play in shaping a sustain-
able future.

MIT Climate and Energy Night spotlights
progress in sustainability technology

Posters, keynote speakers, and lightning pitches rounded out a night of community building
for the Boston climate community

By Vaibhavi Addala

On Friday, Nov. 7, the MIT Energy and Cli-
mate Club (MITEC) held its 20th annual MIT
Energy and Climate Night at the Engine, MIT’s
non-profit incubator for tech startups. The first
of the club’s four annual flagship events, the
Energy and Climate Night — formerly known
as the MIT Energy Night — brought together
students and representatives from various in-
dustries and academia for a night of keynote
speeches, poster presentations, and lightning
pitch rounds, all centered around the energy
transition and climate crisis.

According to organizer Daniel Wang MEng
’24 PhD '26, Energy and Climate Night is a cel-
ebration of the climate-focused research and
innovation happening at MIT. He noted that a
greater focus on climate technologies — bol-
stered by the event’s move to the Engine — and
the inclusion of “lightning pitch sessions” from
Boston-area sustainability startups were new
additions this year, as the event previously only
featured keynote speakers and posters. Wang
said the organizers added the lightning pitch
sessions to “give startups an opportunity to
pitch their products and hopefully reach the
right audience”

Energy and Climate Night featured three
keynote speeches. Electrical Engineering and
Computer Science (EECS) Assistant Professor
Priya Donti of the Laboratory for Information
and Decision Systems (LIDS) spoke about the
intersection of Al and climate change, which

has recently become a topic of debate due to
sustainability’s double-edged relationship
with AL On one hand, Al has exceedingly high
energy demands; on the other, its proponents
argue that the technology can invent solutions
to various aspects of the climate crisis.

The second speaker was Iain Addleton, a
strategic market analyst at LG Energy Solu-
tion Vertech. He discussed the energy grid’s
relationship to the energy transition, focusing
on the challenge of replacing a grid that took
125 years to build with one powered by renew-
able energy while increasing its capacity to fit
growing needs within the next 10-15 years. Yet
Addleton remains optimistic; he believes to-
day’s 45% renewable share of the grid can re-
alistically rise to “60 or 70% by the mid to late
2030s,” all while remaining affordable and reli-
able. According to him, a 100% renewable grid
is not feasible, because “ the last 10% is, in a lot
of ways, the hardest”

Still, Addleton stressed that the aforemen-
tioned 10%, — often used as a “red herring to
not do things now” — should not be a reason
to stymie progress. “Maybe we'll just always
live at 80% renewables and not more than that
... but [as a bottom line], we can have a much
more renewable grid with existing technology,”
he said.

Alex Creely PhD '19 gave the third keynote
speech. He is the chief engineer at Common-
wealth Fusion Systems (CFS), a startup spun
out of MIT that aims to commercialize fusion
energy through power plants known as ARC

(“affordable, robust, compact”). CFS is cur-
rently working with MIT’s Plasma Science and
Fusion Center (PSFC) to build a nuclear fusion
machine known as SPARC, or “smallest pos-
sible ARC” According to Creely, what makes
SPARC special is that it will be the first of its
kind to return net positive thermal energy after
its expected completion in 2027. In more sci-
entific terms, it will have a fusion energy gain
factor greater than 1; to compare, most current
fusion technologies take in more energy than
they put out.

Creely stated that CFS'’s long term goal is to
build ARC — which will output up to 11 times
as much energy as it takes in — with the intent
to begin contributing fusion energy to the grid
by the early 2030s. While he is optimistic about
commercial fusion, Creely acknowledged that
thousands of these machines would have to be
built worldwide in order to have an impact on
the climate.

Aside from the keynote speakers, a part of
the night was dedicated to posters from cli-
mate and energy research done at MIT, local
startups, and other universities from all over
the country. As a result of a partnership be-
tween MITEC and the Texas Entrepreneurship
Exchange for Energy (TEX-E), many presenters
were from Texas universities. TEX-E sponsored
students from universities such as UT Austin,
Texas A&M, and Rice University to present
their research at Climate and Energy Night.

One such student was Andrew Schwarz,
an undergraduate senior from Texas A&M

who presented his research on incorporating
carbon nanomaterials into concrete to make
it “greener” Schwarz, who was also present at
the event last year, thought the main benefits
of Energy and Climate Night were “meeting
people, hearing people critique [his] ideas)’
and the chance to “interface with the more
startup entrepreneurial ecosystem that Boston
has to offer”

This community-building aspect of Energy
and Climate Night was also a draw for Monica
Storss, social media coordinator of the non-
profit Long Now Boston. While she mainly
attended the event to find speakers for an up-
coming energy panel, she said the event was
important because it made the human scale
and impact of the climate crisis accessible and
engaging, something she believes is “missing
big time in science communications now,” es-
pecially for climate.

For Storss, the highlight of the event was its
ability to bring the Boston climate community
together. “When you're working on [the cli-
mate crisis|,” she said, “it feels like you're doing
italone — and then when you're in these spac-
es with each other, you realize that you're not”

Afocus on innovative solutions to challeng-
ing problems and a record attendance bol-
stered the event’s hopeful atmosphere. When
asked about his optimistic view on the energy
grid’s transition to renewable sources, Addle-
ton summed up the event’s raison détre: “1
have two children under the age of three. I have
to remain optimistic””

JON3I0S
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At an Institute known for push-
ing the boundaries of technology,
the arrival of large language models
presents a uniquely personal chal-
lenge. We pride ourselves on mens
et manus, on uniting rigorous think-
ing with hands-on creation. But what
happens when the tools we're creat-
ing, studying, and deploying begin to
blur the line between the two? When
artificial intelligence can both think
and make, where do we fit in?

This special issue confronts a
technology that has become un-
avoidable in academic life, examin-
ing how our community is using large
language models (LLMs) like ChatG-
PT, and what that means for learning,
research, and creative work.

We surveyed 1,007 Institute mem-
bers, including 659 undergraduate
students (14.5% of the population),

248 graduate students and postdoc-
toral scholars, 90 faculty and staff,
and 10 visiting scholars and affiliates
about their usage of LLMs and views
on the impact of LLMs. Beyond the
numbers, we've explored Al's pres-
ence in classrooms, in laboratories,
and in art studios. We don'’t pretend
to have settled answers about wheth-
er Al represents progress or peril for
higher education. What we offer
instead is evidence and thoughtful
perspectives from across our com-
munity. Whether you're a skeptic,
an enthusiast, or somewhere in be-
tween, this technology is reshaping
university life. This issue is our at-
tempt to understand how.
We hope that you find this special
interesting.
— Karie Shen 27
Editor in Chief
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Mixed thoughts on Al from Course 6, 18 faculty

Their opinions on Al in the classroom range from encouragement to prohibition

By Jada Ogueh
NEWS STAFF WRITER

Recently, the rise in generative Al tech-
nologies, along with accompanying calls for
Al fluency, have shaped how undergradu-
ate computer science programs approach
their curriculum. At MIT, faculty have been
experimenting with the best way to handle
Al usage. While some electrical engineer-
ing and computer science (EECS, Course 6)
faculty remain optimistic about Al in edu-
cation, others have banned Al in the class-
room, citing the need to build strong techni-
cal foundations in Course 6 classes.

According to MIT’s undergraduate ma-
jors count for 2025-2026, 44% of the under-
graduate population is majoring in Course
6; double majors in EECS make up 33% of all
double majors.

Given MIT’s top rankings in computer
science, along with aerospace, chemical,
computer, materials, and mechanical en-
gineering, the trajectory of these programs
amidst Al usage remains under scrutiny.
Will the caliber of MIT engineering students
deteriorate or improve, especially those
in coding-intensive majors like computer
science and engineering (Course 6-3) or
artificial intelligence and decision making
(Course 6-4)? How will courses adapt to ad-
vances in generative AI?

To answer these questions, The Tech
reached out to Samuel Madden, College of
Computing Distinguished Professor and
the Faculty Head of Computer Science, MIT
EECS. Madden acknowledged the impact of
Al on teaching and research in EECS, point-
ing to the addition of Course 6-4 in Fall 2022
and the class-level exploration of AT usage in
assignments.

Course 6 classes are split broadly into two
categories: applied and theoretical. Classes
where students are expected to code, like

Introduction to Computer Science Program-
ming in Python (6.100A and 6.1000), Funda-
mentals of Programming (6.1010), and Soft-
ware Construction (6.1020), tend to adopt a
more open-ended approach to Al For exam-
ple, 6.100A permits Al usage to understand
concepts and even advertised an Al tutor, Py-
tutor, on the website, even though it prohibits
generating code. Problem sets still comprise
alarge portion (35%) of the total grade.

6.1000 also has a fairly liberal Al policy
that welcomes Al usage for conceptual un-
derstanding and generating code examples,
but prevents students from generating code
solutions. In their reasoning on the class
website, 6.1000 faculty notes that “seasoned
programmers frequently collaborate and
increasingly use Al tools to boost their pro-
ductivity,” but such programmers have solid
foundations. The website says that 6.1000
aims to develop independence in program-
ming skills.

However, the weighting of psets is sig-
nificantly lower than 6.100A, accounting for
only 20% of a student’s final grade. Further-
more, the autograder score is worth two-
thirds of the credit on each pset, while the
remaining one-third comes from a checkoff
conversation with course staff. According
to the class website, checkoffs are short in-
terviews during office hours about code de-
sign and overall conceptual understanding,
which could address Al usage.

6.1010 uses a red-yellow-green light vi-
sual graphic for their policies around labs.
Collaboration with chatbots and other AI
tools is yellow (maybe), discouraged for
most purposes and forbidden for code-level
work. Consultation of any outside code not
written by the student is red (no), including
work produced by Al-based code-comple-
tion tools like Github Copilot.

Interestingly, 6.1020 is anti-Al in compar-
ison, outright prohibiting the use of ChatG-

PT or Copilot or any other tool to generate
code. The weighting of psets, however, is a
high 45%.

More theoretical and algorithmic class-
es like Mathematics in Computer Science
(6.1200) and Introduction to Algorithms
(6.1210) tend to prohibit Al use entirely.
For 6.1200 in Fall 2025, the class bans the
copying of completed solutions from gen-
erative Al, and psets are weighted just 25%.
This follows a significant decrease from Fall
2023, when their weight was 35%. The most
drastic change comes from 6.1210: Fall 2024
grading weighted 25% to psets and 75% to
exams, while Fall 2025 is 5% psets and 95%
exams.

Professor of Computer Science Manolis
Kellis believes Al usage has both benefited
and limited Course 6 research, classwork,
and long-term initiatives. Nonetheless,
Kellis isn’t as worried about Al's impact on
Course 6. “Students who care learn more,
deeper, faster, better,” he wrote. “Students
who don’t cheat more easily.” Kellis point-
ed to new Al-powered resources for stu-
dents, perhaps a nod to generative Al's abil-
ity to act as a tutor and supplement in-class
learning. Kellis teaches Machine Learning
for Computational Biology (6.8701) and al-
lows ChatGPT on psets but requires a link
to the chat.

Since Mathematics (Course 18) is a
popular double major for Course 6 majors,
especially for Course 6-3 and 6-4 students
because of requirement overlaps, The Tech
also reached out to Professor of Mathemat-
ics and Associate Department Head Wil-
liam Minicozzi. According to Minicozzi,
the department is now requesting that all
undergraduate and introductory graduate
classes include in-person assessments. For
example, Geometry of Manifolds (18.965)
had an in-class midterm and will also have
a three-hour final exam; before this term,

the grade was solely based on psets. Some
Communication Intensive in the Major (CI-
M) classes use oral presentations instead of
exams. “Al was a big factor in this change,
but not the only factor,” Minicozzi wrote.

Minicozzi also surveyed a few other
Course 18 classes and found a common
theme of reducing weights for psets. In
Multivariable Calculus (18.02), psets now
count for just 20% of the final grade, where-
as they counted for 30% of the final grade
in Fall 2024. In general, though, Minicozzi
believes that Al policies are being sub-
jected to experimentation in various ways.
“Some faculty encourage the use of Al oth-
ers ask students to report Al usage, a few
ask the students to avoid it completely, and
one class has instituted pset checks where
students are given a short oral exam about
their psets,” he wrote.

Minicozzi is “cautiously optimistic”
about the eventual impact of Al on [Course]
18 classes. “That said,” he conceded, “it cer-
tainly does make grading more difficult””

Aside from its impact on academics,
there has also been a discussion on the
ethical use of Al. According to Madden,
MIT EECS has been working jointly with
the Social and Ethical Responsibilities of
Computing (SERC) initiative of the Schwar-
zman College of Computing to incorporate
SERC-related material and modules into
their classes.

The new Course 6-4 major includes a
SERC requirement, chosen from a list of
subjects that include “substantial consider-
ation of the ethics and broader impacts of
AL such as Ethics of Computing (6.C40]) or
Al, Decision Making, and Society (6.3950).
Madden expects issues such as Al ethics
and Al safety — the design of Al systems to
prevent unintended harm to humanity —
to “increasingly be integrated into [EECS]
modules and courses.”

Over 1000 respond to survey on LLM usage

About two-thirds of undergraduates are “very concerned’

By Vivian Hir

NEWS EDITOR

In the last few years, generative artificial
intelligence (AI) tools and large language
models (LLMs) such as ChatGPT have sig-
nificantly changed how MIT students work,
study, and live.

Interested in quantifying the impact of
LLMs on the MIT community, The Tech sent
out an LLM usage survey from Nov. 4 to Nowv.
18. Over 1,000 MIT affiliates responded, in-
cluding 659 undergraduates and 248 gradu-
ate students or postdocs. 18 faculty and 72
staff members responded.

The Tech collaborated with the Under-
graduate Association to collect responses
and was supported by MIT’s Institutional Re-
search office in survey design and method-
ology. The anonymous survey asked people
about their involvement in Al, how they use
LLMs in their lives, and their views on LLM
usage in different areas, such as their educa-
tion, career, and research.

To consider potential response bias, The
Tech collected information about the respon-
dent’s major or department. Overall, under-
graduate respondents aligned with student
body enrollment demographics. For gradu-
ate students and postdocs, however, repre-
sentation was disproportionately high from
the Mechanical Engineering and Aerospace
Engineering Departments, and low from the
Electrical Engineering and Computer Sci-
ence and Mathematics Departments. The
data were not adjusted for these representa-
tion biases.

Majority not involved in Al develop-
ment and/or alignment

Although over half of MIT undergraduates
major in electrical engineering and computer
science (Course 6), only about a third of un-
dergraduate respondents stated that they are
“currently involved” or “plan to become in-
volved” in AI development, which involves
creating or improving Al systems. Less than
25% of undergraduates are “currently in-
volved” or “planning to become involved” in
Al safety or alignment work. A much larger
percentage of undergraduates (over 40%) re-
ported currently using or planning to use Al
applications in their work or research.

Among Course 6 undergraduates, howev-
er, over half are currently involved in or plan
to become involved in AI development, and
about half are currently involved in AI appli-

cations. Furthermore, about a third are cur-
rently involved or plan to become involved in
Al safety or alignment work.

Respondents use LLMs for a variety of
tasks

Out of 592 undergraduates who respond-
ed to the question of LLM usage frequency,
nearly half reported using LLMs every day,
while around 30% use the tool a few times
a week. This means that only about a quar-
ter use LLMs a few times a month, rarely, or
never. Like undergraduates, most graduate
students and postdocs use LLMs regularly:
out of 239 respondents, 46% use LLMs every
day, and 35% use them a few times a week.

Undergraduates stated that they used
LLMs for a wide range of tasks in their aca-
demic, personal, and professional lives. Over
80% of respondents use LLMs for studying
and explaining concepts from class materials
(lectures, problem sets) and around 70% use
LLMs for coding help. Completing course-
work and summarizing papers were both
over 50%. Meanwhile, graduate students and
postdocs used LLMs the most for program-
ming help (88%), brainstorming ideas (55%),
summarizing papers (52%), and writing es-
says (48%).

Over half of undergraduates reported us-
ing LLM output for coding help, either direct-
ly with minimal edits or as a draft with heavy
revisions. For completing coursework and
writing essays (e.g. CI-H assignments), this
percentage was much lower, at under 20%
and 15%, respectively. Instead, over 40% use
LLMs as a source of inspiration or to check for
completion, and under 30% for writing essays.

A large fraction of respondents agreed
that LLM usage has helped them save time.
Over 35% of undergraduates said that LLMs
have saved them a lot of time, while over 45%
believe that LLMs have helped save them
a bit of time. The results for graduate stu-
dents and postdocs closely mirrored that of
undergraduates.

Although most respondents use LLMs
regularly (a few times a week or daily), a ma-
jority expressed concerns about LLM usage,
especially overreliance. About two-thirds of
undergraduates stated that they were “very
concerned” about overreliance, closely paral-
leling that of graduate students and postdocs
at around 60%. The greatest concern follow-
ing overreliance was inaccurate or misleading
outputs: around 45% of undergraduates are
“very concerned,” while over 50% of graduate
students and postdocs are “very concerned.”

Views of Al usage in the classroom are
mixed

Undergraduates consider their instruc-
tors to have mixed views on Al usage in the
classroom. Some encourage use but require
reporting, while others discourage or ban us-
age. Nearly 60% of respondents said that none
of their instructors heavily encourage usage,
but about half stated that all of their instruc-
tors mention Al usage. Although undergradu-
ates noted that their instructors have a spec-
trum of views regarding Al usage, over 75%
believe that their professors are clear about
their expectations for using Al in coursework.

When asked about the possibility of hav-
ing Al-based learning tools like teaching as-
sistants or LLM-based oral exams, the ma-
jority of students were “very uncomfortable”
or “somewhat comfortable” about these po-
tential technologies. About two-thirds had
unfavorable views of Al teaching assistants,
and over three-quarters were against the idea
of LLM-based oral exams, in which a student
would have a conversation with an LLM that
tests their knowledge.

About half of undergraduates believe
that AI usage in coursework should be left
up to the professor and departments to de-
cide. Around 20% believe that Al should be
allowed with limited use in all coursework,
while another 20% believe that Al should not
be allowed except for a few situations. Mean-
while, only about 40% of graduate students
and postdocs agree that professors should
decide on Al usage, and over 30% believe that
limited or transparent Al usage should be
allowed.

Influence of Al in academics and ca-
reers is not strong

Only a minority of undergraduates found
Al to be an influence in their choice of major
(22%) or activities (15%). The role of Al in in-
fluencing career choices and course selection
was higher, at over 30% for both. Despite this,
nearly 70% of undergraduates agreed that
proficiency with Al tools would be critical for
their career. However, only about a quarter
of respondents believe that MIT is preparing
students to use Al tools in professional set-
tings, which was also reflected in the graduate
student and postdoc group.

Respondents wary of LLM usage’s
impact on information integrity and
education

The last survey question asked respondents
to rate how they felt about the impact of LLM
usage in the following categories: economic

about overreliance

equality, healthcare access, democratic in-
stitutions, information integrity, scientific re-
search productivity, and education outcomes.
There were five options for the rating, ranging
from “very negative impact” to “very positive
impact”

According to the undergraduate survey
results, information integrity and education
were rated to be negatively affected by LLM
usage at over 75% and over 50%, respectively.
Trailing behind these two areas was democ-
racy at over 40%. On the other hand, more
than half of undergraduates rated scientific re-
search and discovery to be positively affected
by LLM usage. Meanwhile, nearly 60% of stu-
dents weren’t sure about the impact of LLM
usage on economic equality and healthcare
access.

Many respondents provided additional
comments about their concerns about peo-
ple’s overreliance on LLMs and the negative
impact of LLM usage on learning outcomes.
A lab assistant for some classes noted that
students tend to have lower quality work
and poorer understanding when over-rely-
ing on LLMs, citing an example of students
who autocomplete a line of code incorrectly
and then ask the LA the reason for the error.
While they believe that LLMs can be useful
in industry, they don’t think the tool should
be used when learning foundational skills.

Other respondents explained why they
barely use LLMs despite their widespread
use in education. One said that they re-
stricted using ChatGPT to answer “very spe-
cific questions” they had about the lecture
when they couldn’t determine the answer
themselves or were unable to go to office
hours. “I'm worried about becoming over-
reliant on it and allowing my own research
skills to fall into disuse,” they said.

Another said that they insisted on want-
ing to use their “actual brain” instead of Al
for classes, and disapproved of classes such
as 7.012 asking students to use Al “It’s en-
couraging cognitive offloading and deskill-
ing,” they said.

Although many comments about LLM
usage in education tended to be pessimis-
tic, some had a more neutral and mixed
view. “If students rely on AI for cheating
and doing everything for them, then the
outcome is very negative,” one wrote. How-
ever, they believed that if Al was used as
an “adaptive tutor for everyone,” this could
lead to personalized learning and have a
positive impact.
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°f4° . ° The Tech surveyed 1,007 Institute members - 659 undergraduate students
Artl Cla (14.5% of the population), 248 graduate students and postdoctoral scholars, 90
faculty and staff, and 10 visiting scholars and affiliates - about their usage of
I ll . LLMs and views on the impact of LLMs. The survey was distributed through
nte lgence email and poster, and was open for 2 weeks. Incentives included a TechCASH
raffle, Insomnia cookies, and free Claude Pro. The survey was a collaboration

M I' I ' with the Undergraduate Association, and its development was supported by
the Chancellor’s office and MIT Institutional Research.

Who filled out the survey?
Of the undergraduates, here's the school
breakdown.

Who filled out the survey?

Out of 1,007 respondents, here's the
breakdown.

Science @ Engineering
Undergraduate @ Graduate/Postdoctoral

@ Staff @ Faculty @ Visiting/Affliate ® Architecture and Planning @ SHASS

Faculty @ Sloan @ Undeclared

Staff 18 Undeclared
113

Science
165

Sloan
22

Graduate/Postdoctoral

248 SHASS

33
Architecture and Planning
8

Undergraduate
659

Engineering
373

90% of undergraduates are somewhat or very concerned about over-reliance.

Who cares? Who cares?
Undergraduate concerns Faculty and staff concerns
Very concerned @ Somewhat concerned @ Neutral Very concerned @ Somewhat concerned @ Neutral
® Somewhat concerned @ Very unconcerned ® Somewhat concerned @ Very unconcerned

Over-reliance Over-reliance

Inaccurate outputs Inaccurate outputs

Plagiarism Plagiarism

Academic dishonesty Academic dishonesty

Privacy Privacy

Energy & water usage Energy & water usage

Equity of access Equity of access

0% 20% 40% 60% 80% 100% 0% 20% 40% 60% 80% 100%
How often do you use large language More usage correlates with more positive thoughts
models?

Respondents were asked whether they thought LLMs have a

Undergraduates, by school positive or negative impact on certain domains.

Daily @ Afewtimesaweek @ A few timesamonth . . o
Economic equality =~ @ Healthcare access @ Democratic institutions

@ Rarely @ Never
@ Information integrity ~ @ Scientific discovery @ Education
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225 200
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School of Science

School of Architecture and Planning

<
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46% of undergraduates reported using LLMs daily. Usage frequency
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Expectations vs. Reality Coding is the most common use of LLMs for
Is MIT preparing students for the future of Al? All respondents received this undergraduateS. 15% Of undergraduates that
question. . .
, , - use LLMs for coding use the output directly.
Is MIT preparing students to use Al tools in professional settings?
@ Do you believe proficiency with Al tools will be important in your career field? HOW do undergraduates use I_I_M Output?
50
Checking @ Inspiration @ Draft @ Direct usage
20 350
g 300
§ 30
“g 250
§° 20
g 200
10 150
100
Definitely not Probably not Might or might not Probably yes Definitely yes
50
While most respondents feel that Al will be o .
important in their career field, fewer feel that & & & o &S &
. . & {9?’ @q} .\Q’b' \$( Q’%‘Z’
MIT is preparing students to use Al tools. o & & <
<
oS

Has the development of Al
Impacted students’ choice of...

Major Career
Strongly disagree ) Disagree Strongly disagree @ Disagree
@ Neither agree nor disagree @ Agree @ Neither agree nor disagree @ Agree
@ Strongly agree @ Strongly agree
- - - -
80% 80%
60% 60%
40% 40%
20% 20%
0% 0% . . . ;
Sloan Science  Engineering Architecture  SHASS Sloan Science  Engineering Architecture  SHASS
School School
Extracurriculars Classes
Strongly disagree ) Disagree Strongly disagree (0 Disagree
@ Neither agree nor disagree @ Agree @ Neither agree nor disagree @ Agree
@ Strongly agree @ Strongly agree
100% 100%
- l -
60% 60%
40% 40%
20% 20%
0% - . . . 0% . - . B
Sloan Science  Engineering Architecture  SHASS Sloan Science  Engineering Architecture = SHASS

School School
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Core coding classes’ enrollment declines

Decrease since 2022-23 year coincides with lowered number of 6-3 majors

By Vivian Hir
NEWS EDITOR

According to data obtained from the
MIT subjects evaluation reports, enroll-
ment for Electrical Engineering and Com-
puter Science (Course 6) introductory
programming classes—6.100A/L, Fun-
damentals of Programming (6.1010), and
Software Construction (6.1020)—has de-
creased in the past three years following
an overall increase from the 2017-2018 to
2022-2023 academic years. All three class-
es had peaked in enrollment in the 2022-
2023 academic year.

As for the higher level programming
classes, Software Design’s (6.1040) enroll-
ment pattern was similar to that of the
foundational programming classes, in-
creasing from 64 in 2018-2019 to a high of
140 in 2022-2023, but fell in the last two ac-
ademic years to a low 50. Meanwhile, Soft-
ware Performance Engineering’s (6.1060)
enrollment has hovered around 100 to 120
students across all years, except for the
2023-2024 academic year, in which 145
took the class.

The decrease in enrollment for 6.100A/L,
6.1010, and 6.1020 coincides with the recent
decline of undergraduate enrollment in
computer science and engineering (Course
6-3). According to enrollment data from the
MIT Registrar’s office, the number of Course
6-3 students (including second majors) in-
creased by 16.4% from 2016 to 2022, from 707
to 823. After a peak of 823 in 2022, however,
enrollment has declined to 672, an 18.3%
decrease.

One potential reason for the decline in
Course 6-3 enrollment is the introduction
of the artificial intelligence and decision
making major (Course 6-4) in 2022, grow-
ing from 37 in 2022 to 372 in 2025, a tenfold
increase. While Course 6-3 requires 6.1020,

Course 6-4 does not, as the major focuses
more on probability and statistics than soft-
ware engineering.

Overall, Course 6 enrollment across all
majors increased by 21% from 2016 to 2025.
However, between 2024 and 2025, Course 6
enrollment declined for the first time in the
last decade, from 1,672 students to 1,614, a
3.5% decrease. Previously, changes from
year to year have always been positive, with
the greatest increase being 7.2% from 2020 to
2021.

Other universities besides MIT are also
experiencing declines in the number of stu-
dents enrolled in computer science majors
and classes. According to a 2025 article from
The Atlantic, introductory computer science
course enrollment at Duke University de-
creased by around 20% in the past year. At
Princeton University, the number of com-
puter science majors (juniors and seniors)
declined by 20% in one year, from 135 in
2024 to 109 in 2025. Nationally, a prelimi-
nary fall report from the National Student
Clearinghouse Research Center found that
enrollment in computer and information
science fields have decreased, from 5.8% for
undergraduate two-year institutions to 15%
for graduate schools.

More broadly, these downward trends
reflect the trend of Al's improvement at pro-
gramming within the last few years. Nowa-
days, programmers can use Al coding tools
such as GitHub Copilot to automate repeti-
tive tasks, optimize code, and debug lines.
Tools have even been developed to cheat
at coding interviews successfully. In 2025,
Columbia dropout Chungin Lee became
famous for creating Interview Coder, an Al
tool that helped him cheat in coding inter-
views and receive offers at companies such
as Amazon.

In addition, the current job market is
tough for computer science graduates,
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Enrollment for programming classes 6.100A/L, 6.1010, and 6.1020 has decreased

ever since the 2022-2023 academic year.

which may have influenced current col-
lege students to reconsider studying or
majoring in computer science. According
to a May 2025 report from Oxford Econom-
ics, employment for recent graduates ages
22-27 declined by 8% ever since 2022. As of
February 2025, the unemployment rate for
college graduates ages 22-27 who majored
in computer science is 6.1%, according to
the Federal Reserve of New York report.
In general, the increased automation and
efficiency that comes from AI has led to

major tech companies such as Salesforce
laying off thousands of workers. However,
some critics believe that company execu-
tives are using Al automation as an ex-
cuse for other reasons, like adjustments in
overhiring.

EECS Undergraduate Officer Katrina
LaCurts SM '10, PhD ’14, Senior Lecturer
Ana Bell, and Principal Lecturer Max Gold-
man ‘04, PhD '12, did not respond to The
Tech’s request for comment by the time of
publication.

How LLMs are used by first-years taking 8.01

Students and instructors in 8.01 discuss how Al has impacted how the class Is taught

By Malakhi Beyah 29

SCIENCE STAFF WRITER

Learning classical mechanics has long
been a source of frustration for first-years at
MIT. Even for those with high school experi-
ence in physics, understanding certain con-
cepts was nearly impossible without dedi-
cating extra hours to the subject.

For some students, the rise in artificial
intelligence (AI) is making studying more
efficient. Large language models (LLMs)
give students unprecedented ease of under-
standing arcane concepts in a fraction of the
time it would take them to do alone.

The Tech interviewed current students
and instructors in Physics I (8.01) to under-
stand the influence this technology has had
on how the class is taught.

To “further understanding” and “deep-
en knowledge”

The homework assigned to students in
8.01 consists of learning sequences and
problem sets.

As one student explained, their four
weekly learning sequences serve to give
them a preview of content they will later
learn in class. (This student will be referred
to as Student A, as they requested to remain
anonymous. The other interviewed stu-
dents will be given pseudonyms for similar
reasons.)

“Overall, I think they have helped my un-
derstanding of the content,” Student A said,
“but I also think that they can be a bit time-
consuming to do, especially for an MIT stu-
dent who just generally has a bunch of other
demands and extracurriculars to attend.”

Despite the burdensome amount of time
it takes to complete learning sequences,

Student A stated that they never used Al on
these assignments; instead, they tended to
use Al as a guide for their problem sets when
necessary. If they spent half an hour stuck
on a question, for example, they would ask
Google Gemini what topics would be neces-
sary to begin solving it.

If the student was still stuck, they would
go back to Gemini with their attempt at the
problem. “Here is my current attempt at
solving it,” Student A reported typing. “Do
not give me the answer; give me a small hint
about how to improve my approach.”

This sentiment was echoed by other in-
terviewed students. Student B, when asked
about their Al usage in this class, stated that
they use ChatGPT to complete their learning
sequences in a similar manner.

For Student B, the Technology-Enabled
Active Learning (TEAL) learning style in 8.01
is too fast-paced. The two-minute videos in
the learning sequence are not enough for
them to understand the questions that fol-
lowed. “Sometimes, I like to use Al to further
my understanding and deepen my knowl-
edge in the particular topic that we're being
taught,” they said.

These students reported knowing that
simply asking the chatbots for the solutions
would be short-sighted. They recognized
that problem set questions were consider-
ably similar to those on their exams, mean-
ing it would be in their best interest to com-
plete their problem sets as independently as
they could.

However, the availability of Al has affect-
ed their reliance on peers and office hours
in the class.

For instance, Student C admitted that
they ask Gemini for help with problem sets

about as often as they ask their peers. “I like
to do my [problem sets] pretty early on in
the week,” they explained. “A lot of my peers
don’t start the pset on the weekends.”

Other interviewed students cited ease
of access as a reason they turn to Al as an
alternative to office hours. As Student A ex-
plained, however, while prompting Gemini
for help is much more ideal than traversing
campus to attend office hours, that was not
the only reason Al is often more convenient.

Since 8.01 has hundreds of students,
“there can be a lot of other people at office
hours,” Student A said. “Sometimes, when
I'm really stuck on a problem, it can feel like
I'm kind of hogging the [teaching assistant]
or instructor’s time. But with an AI, I can just
type in as many dumb questions as I want,
and I never feel like I'm wasting anyone’s
time because it’s a machine.”

How 8.01 is adapting to Al

The instructors of 8.01 are well aware
of the influence AI has on their students.
To ensure that students are still learning
the fundamental concepts of classical me-
chanics, the instructors tasked themselves
with adapting their policies to best serve
everyone.

Since last year, the 8.01 Canvas page has
featured an Al policy, which emphasizes
that chatbots should not be completing
work for the students. “We expect that you
will find working with your peers more use-
ful than working with Al the policy reads,
“but if you want to use Al as a part of getting
unstuck after first working on your own, that
is fine” The policy also notes that students
must list any Al tool they used as a collab-
orator on their problem sets to maintain
transparency.

Instructors Michelle Tomasik and Krish-
na Rajagopal offered further comment on
how AI has (and has not) affected teaching
8.01.

Despite the availability of LLMs, To-
masik and Rajagopal stated that 8.01 still
offers 23 hours per week of office hours
for students to attend. They reported that
their office hours tend to be “full of stu-
dents,” just as interviewed students de-
scribed them.

The instructors appeared to have the
same general expectation of Al usage as
their students, as they emphasized how stu-
dents should first attempt problem sets in-
dependently before asking a peer or Al

“If a student relies upon either peers
or Al [too] much, without first working
through each problem themself, they will
not build strong problem solving skills and
will not do as well on the exams, which con-
tribute five times as much to their grade as
do the Problem Sets,” Tomasik and Rajago-
pal explained.

More than just classical mechanics

The testimonies from 8.01 students and
instructors reveal something important
about learning in the age of Al: if used re-
sponsibly, Al can contribute to a net posi-
tive. With clear communication of policies
and expectations, students can readily ac-
cess assistance when they need it, especially
in larger classes.

Al is not going anywhere anytime soon,
which leads many to believe that the optimal
option is to make the best use of it. As Toma-
sik and Rajagopal put it, “it is important for
students to learn how to engage effectively
and productively with Al tools during their
four years at MIT”

PO YOU LIKE DOODLING DURING CLASSY ARE YOUR
PSETS COVERED wWITH DRAWINGS? \F So,

BECOME A TECH \LLUSTRATOR!
ErMAIL TTrJOIN@GMIT.EDV




THURSDAY, NOVEMBER 25, 2025

THE TECH 13

SHASS shares wide-ranging views on Al

Prof. Graham Jones: “Everyone in SHASS will need to take some kind of stance’

By Sabine Chu
ASSOCIATE NEWS EDITOR

Since OpenAl launched ChatGPT in No-
vember 2022, the chatbot has generated tril-
lions of words, upending traditional modes
of humanistic education in the process. At
MIT, all students are required to take eight
humanities, arts, and social science (HASS)
classes, including two introductory Com-
munication-Intensive HASS (CI-H) courses,
but the vast majority major in technical sub-
jects. Thus, for HASS professors who wish
to meaningfully engage with their students,
the challenges and opportunities posed by
Al may be particularly profound.

Large language models (LLMs) can sum-
marize philosophy papers, make flashcards
about the Civil War, and translate ancient
Chinese poetry. One of their primary uses,
though, is in the act of writing itself: work-
shopping the user’s words or producing new
ones out of whole cloth. A Sept. 2025 Na-
tional Bureau of Economic Research study
found that 24% of consumer ChatGPT mes-
sages asked for writing assistance, making
it the third-most common query category
after “Practical Guidance” and “Seeking
Information.”

It's not hard to see why. When The Tech
asked ChatGPT to generate a sentence to
follow the one opening this article, the tool
came up with the following: “Its influence
has forced educators and institutions to re-
think not only assessment and authorship,
but the very skills students must cultivate to
thrive in an Al-saturated world.”

The sentence is grammatically and factu-
ally correct. It expresses a cogent point that
naturally flows from the initial prompt. If a
prospective news writer turned it in for edit-
ing, they'd probably be told to cut down the
word count, and maybe mention MIT, but
keep the main idea.

So, in an uncanny echo of ChatGPT’s
pronouncement, we might ask the follow-
ing: What happens when students never
learn how to write by themselves? What will
be the effect on their academic, profession-
al, and personal lives? What and how will
they think? How might a HASS instructor
structure their classes to accommodate this
new world while continuing to instill funda-
mental skills?

Graham Jones, a professor of anthro-
pology and the Undergraduate Education
Liaison for the School of Humanities, Arts,

and Social Sciences (SHASS), has helped or-
ganize several workshops this fall centered
on the problems and possibilities of Al The
first, led by Professor Dwai Banerjee of MIT’s
Program in Science, Technology, and Soci-
ety, introduced key concepts about LLMs,
while the second, led by Professor of History
William Broadhead, focused on “Al-proof-
ing” reading or writing assignments.

The director of Global Languages Per
Urlaub’s upcoming workshop will discuss
how AI can enhance learning. Finally, over
IAP, faculty will workshop their spring syl-
labi. Chanh Phan, the SHASS Academic Pro-
grams Specialist, said that 86 faculty mem-
bers have registered for one or more of the
first three workshops, and about 50 have at-
tended the first two.

Jones has observed a wide range of views
in the workshops. Still, he said, “it has be-
come unavoidable that practically everyone
in SHASS will need to take some kind of
stance on Al” He believes that he exempli-
fies the SHASS faculty’s “deep ambivalence”
regarding Al, reflected by his teaching ap-
proach. This semester, Jones is teaching two
courses. Humane User Experience Design
(21A.S10), co-taught with computer science
professor Arvind Satyanarayan, considers
how to build AI companions. In his more
traditional Magic, Science, and Religion
class (21A.520), Jones has pivoted towards
“in-class experiential activities” in an effort
to “Al-proof” work.

Although Jones is unsure whether MIT
or SHASS can create generally applicable Al
policies, he thinks any assessments of the
forthcoming Task Force on the Undergradu-
ate Academic Program (TFUAP) recommen-
dations will need to consider Al

Some might wonder whether these ef-
forts are even worth it. In a widely-discussed
piece for the New Yorker, author and profes-
sor Hua Hsu writes that humanities profes-
sors may ask, “Why bother teaching writing
now?” He discusses teachers inured to wide-
spread Al usage and students unable to get
through class without it.

Still, Jones remains optimistic. In his
opinion, students “want their education to
help them be their authentic selves,” and
one of SHASS’s strengths lies in its “person-
ally meaningful” modes of learning. He be-
lieves that even though teaching methods
will require adaptation, the humanities’ his-
torical benefits can continue to exist along-
side Al tools.

The Tech reached out to several CI-H
instructors to ask about their strategies for
teaching and learning in an age of Al

Urlaub hopes that his CI-H course, Eu-
ropean Thought and Culture (21G.059), can
help his students grow as “empathic listen-
ers, close readers, critical thinkers, sophis-
ticated writers, and passionate debaters.
He believes that in the modern world, all
the qualities above will require an under-
standing of Al's role as a “mirror” to human
values. Urlaub highlighted the humanities’
ability to “offer laboratories for exploring the
affordances and limitations of technology.”

Urlaub has incorporated AI into his
teaching with a custom GPT called “Post-
warSocrates” and a “low-stakes” assignment
wherein students used Perplexity to identify
the locations of scenes from a European TV
show. Although he prohibits his students
from using LLMs in their weekly writing re-
flections, for the final project, he has invited
students to pick from six distinct categories
of Al use. These range from complete inde-
pendence to having an AI “co-drafter” with a
human “editor” Students who choose to use
Al are asked to submit a 500-word reflection
on their choice and its effects on their learn-
ing. Urlaub hopes that this multifaceted
approach will “help students evaluate tech-
nologies critically and constructively” and
guide them towards “productive engage-
ment rather than superficial use”

On the other hand, Ken Urban, a Senior
Lecturer for Dramatic Writing in the Theater
Arts department, believes that “Al is robbing
us of the difficult work of thinking and creat-
ing”” He is currently teaching the CI-H class
Script Analysis (21T.131) and Writing the
Full-Length Play (21T.350), a more advanced
course. Students in both classes must sign
an honor code at the beginning of the se-
mester. For most assignments, they cannot
use Al, but when they are permitted to use
it, they must cite it.

If a student seems to violate the policy
and their work “features the common tropes
of Al-generated text,” Urban uses Internet
resources to look into the likely sources,
then speaks to the student if his initial guess
is supported. He says that students who
violate his policy usually “didn’t realize the
ethical reasons behind [his] rationale.”

Philosophy and Women’s and Gen-
der Studies Professor Sally Haslanger has
taught at MIT since 1998. As a defense
against Al, she now requires students in her

CI-H course, Classics of Western Philoso-
phy (24.01), to draft their first two papers
through closed-book, closed-note in-class
exams, revise them after receiving instructor
feedback, and take an oral exam based on
their third paper. Haslanger noted, however,
that writing exams by hand can be difficult
for students. She hopes that MIT invests in
technology for computer-based, closed-
book, and closed-notes exams and that the
Subcommittee on the Communication Re-
quirement reassesses CI-H requirements
given Al-induced changes.

Benjamin Mangrum, an associate pro-
fessor of Literature, has taught CI-H courses
every year since joining MIT in 2022. In that
time, he has seen both students who “hate”
Al and those who are “pretty explicit in their
belief that it makes writing and other tradi-
tional humanistic activities seem obsolete.”
In his current CI-H course, Reading Nonfic-
tion (21L.050), which centers on the “craft of
writing,” Mangrum prohibits Al use. How-
ever, he has revised his policy each semester
and is “not opposed” to all types of Al use.
He also uses Al to generate writing for in-
class student analysis, as “it tends to be very
competent but bland, and it’s useful to think
about those qualities of prose.”

Mangrum believes that Al has intensified
an existing popular view of the humanities
as irrelevant. He said, “It tells many people
what they already believe about the value of
spending time studying history, philosophy,
art, literature.”

Noel Jackson, also in the Literature De-
partment, has addressed this problem by
developing classes in which Al itself is “less
relevant” Last semester, he taught a course
on the practice of walking in literature and
film. Every week, students had to document
their walks in journal entries that reflected
on relevant reading material. Jackson knows
that students can input enough information
to generate a “plausible” entry. Still, he not-
ed that “it would be easier, and I think more
enjoyable too, if that student simply took a
walk”

In another course, Jackson has centered
his pedagogy on questions generated by stu-
dents. He believes that if students take the
time to enjoy their own thoughts and those
of their classmates, “we may find that the
‘superintelligence’ that purports to generate
definitive answers for everything is not as
nearly as interesting or as useful as what we
can accomplish ourselves.”

Dean Locke warns of automation’s ettects

Locke asserts need to reimagine education given top firms decreasing hiring

By Samuel Yuan
NEWS STAFF WRITER

MIT Sloan Dean Richard M. Locke PhD
’89 bluntly warned that artificial intelligence
(AI) automation is set to reshape white-col-
lar jobs and called on universities to reimag-
ine education in an address and panel at the
MIT Human Insight Collaborative event on
Monday, Nov. 17.

“It used to be that some of the top con-
sulting or investment banking companies
would come and hire 20 or 30 Sloan gradu-
ates at a time every year in this huge cohort,”
Locke said. “They still come, but they’re hir-
ing in smaller numbers because they don’t

need as many students as they used to due
to the automation of some tasks by AL”
These remarks echo a nationwide sense
of uncertainty about the increasing pres-
ence of Al and the job market. In one Wall
Street Journal article published this month,
companies predict that 2026 will be the
“worst college grad job market in five years,”
partly due to AL In another, it was noted that
corporate HR departments are taking steps
to “quell employee fears” about automa-
tion. And in a 2025 Gallup poll, over 70% of
respondents believed that AT would reduce
the number of jobs over the next decade.
Accordingly, Locke shared his belief that
education — both in management and in

SAMUEL YUAN—THE TECH
Lobby of the MIT Schwarzman College of Computing building on Vassar St. (Build-
ing 45).

other disciplines — must be reinvented so
students are “upskilled” in terms of inter-
disciplinary knowledge and literacy, with
technology serving as a tool. He also empha-
sized equipping students with stronger “val-
ue-oriented” mindsets as they prepare for
changing white-collar workplace demands.

Locke, a former executive at Apple, spe-
cifically referred to his time at the Cuper-
tino-based technology giant as a guide to
the importance of values in the workplace.
“People were flushed out not because they
weren’t good at tech, but because they
didn’t align with the values of the company,”
Locke said.

But job market changes may vary de-
pending on the industry. This year’s MIT
Fall Career Fair in September saw an in-
crease in the number of represented orga-
nizations compared to last year, with 225
taking part this year relative to 180 in 2024.
Computer software, hardware, and quan-
titative finance companies were notably
well-represented.

Other scholars have argued that the dis-
course around Al has the potential to dis-
courage young people from entering Al or
learning how to code. Stanford Adjunct Pro-
fessor Andrew Ng SM '98, founder of Google
Brain and Coursera, wrote about an email
conversation he had with a high-schooler
who was worried that AT would leave him
with no “meaningful work” after college in
arecent issue of his “The Batch” newsletter.

Ng reassured the student that there
would be “plenty of work” for him “for de-

cades hence” and added that “hype about
AI” was beginning to be harmful due to its
adverse effect on young people’s ambitions.

“Al has stark limitations, and despite
rapid improvements, it will remain limited
compared to humans for a long time,” Ng
wrote.

Moreover, a New York Times article
published in August of this year reported
that many corporate investments in Al —
amounting to billions of dollars — have yet
to pay off in the form of tangible productivity
gains.

Yet many Al startups are still looking to
capitalize from the craze for automation.
One of the hottest new buzzwords in Silicon
Valley is “agentic AI” — the idea that some
Al assistants could be deployed to indepen-
dently take action and automate full jobs
and routines end-to-end.

According to research from the MIT
Sloan Management Review and Boston Con-
sulting Group from Nov. 18, out of 2,102 re-
spondents who represented organizations
across 21 industries and 116 countries, 35%
say that their organizations have begun us-
ing “agentic Al” and 44% indicate that they
plan to do so soon.

More conspicuously, new controver-
sial billboards in San Francisco from the Al
startup Artisan call for employers to hire
their “Artisan bot” instead of humans.

“Artisans won’t come into work hungov-
er,’ one billboard reads. Another declares,
“Artisans won’t complain about work-life
balance”
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When algorithms create, who's the artist?

MIT scholars Dr. Ziv Epstein and Professor

By Karie Shen

EDITOR-IN-CHIEF

An unexpected song played in one of
my recent Ubers. Melancholic indie pop,
a woman sang about slowly growing apart
from a best friend, those small betrayals and
growing silences. I was genuinely moved.

Curious, I pulled out my phone to
Shazam the song. That’s when I saw the art-
ist: Xania Monet. It turns out the song came
from an album that was entirely generated
by artificial intelligence (AI).

The quality had surprised me, especially
the specificity of the lyrics about the loss of
friendship, a subject pop music tends to skip
over in favor of romantic heartbreak. But
now, when I replay the song in my mind, the
rhymes begin to nag at me. Every couplet
is linked together with the precision of an
algorithm following patterns rather than a
human reaching for the perfectly imperfect
word. How funny is it that I only noticed in
hindsight?

The moment captured something essen-
tial about where society stands with regard
to Al-generated art. The questions it raises
are no longer theoretical exercises for phi-
losophy seminars. Instead, they're urgent
inquiries as Al-generated content floods our
feeds, our galleries, our playlists, and our
understanding of what creativity means.

The human element

For Dr. Ziv Epstein, a postdoctoral as-
sociate at MIT’s Schwarzman College of
Computing, the answer begins with a simple
premise: “An artist is a human who creates
art” It’s a stark line in the sand, one that im-
mediately excludes machines from the cre-
ative circle.

“Art is a dynamic dialogue between hu-
mans, expressing intent, emotion,” Epstein
explained. “It is participation in a scene,
responding to the zeitgeist of the moment
and its corresponding anxieties and imagi-
naries.” In his view, art isn’t just about pro-
ducing beautiful objects. It's about making
meaning within a cultural context, a conver-
sation that requires human stakes, human
fears, and human dreams.

MIT Philosophy Professor Justin Khoo
approaches the definition in a similar way.
He sees artists as “people who create works
which are for focusing the attention of others
in particular ways.” When we engage with art
properly, we enter what he calls “a mode of
appreciation” This framework leaves open
intriguing possibilities while maintaining
focus on human intentionality.

The creativity conundrum

Can an algorithm be creative?

Khoo points to philosopher Lindsay
Brainard’s criteria: creativity requires mak-

ing something new, through a process with-
out a predetermined outcome, involving
“the exercise of individual agency” and “de-
liberate critical reflection” Whether Al sys-
tems meet these standards remains, in his
words, “an open question.”

Epstein is less ambiguous. “Creativity in-
volves the creation of something new, but is
as much about the process as the product,”
he stated. It's about negotiating with a me-
dium, wrestling with constraints, and mak-
ing countless micro-decisions. Modern Al
systems, he suggested, actually work against
this. They may “homogenize creative pro-
duction,” threatening both the diversity of
creative output and the resilience of creative
labor markets.

At their core, Epstein wrote, these
systems are high-dimensional probabil-
ity distributions. When you prompt an
Al you're sampling from patterns already
embedded in training data. These patterns
reflect particular cultural assumptions,
biases, and aesthetic preferences. Ask an
Al to “be creative,” and you're invoking
someone else’s codified notion of what
creativity looks like.

The authorship puzzle

Perhaps the thorniest question is one of
attribution. When Al generates an image
from your prompt, who created it?

Khoo offers two competing frame-
works. In one, the Al is “a very malleable
all-purpose paintbrush,” like any other an
artist wields. In the other, the Al is the ac-
tual artist, and the prompter is merely a pa-
tron, someone who commissions work but
doesn’t create it. “I'm not sure which is the
better way to conceptualize things,” Khoo
admitted, and his uncertainty feels appro-
priate given how rapidly this technology is
evolving.

Epstein sees another possibility that is
“the dearth of the author” a phrase from
Santa Clara University scholar Max Kremin-
ski. According to him, a prompter’s intent
is “underspecified” with countless creative
decisions delegated to an “Al-slop machine.”
The result is a kind of ghosted authorship,
where training data biases and trends rep-
licate themselves without clear creative
responsibility.

He warns against anthropomorphiz-
ing these systems, as they “undercut credit
to human artists and increase credit to the
technologists who built it” It's a power dy-
namic worth interrogating.

Liquid art in a solid world

Epstein introduces a compelling meta-
phor from artist and researcher Kate Comp-
ton who believes that we're entering an era
of “liquid art”” Just as mechanical reproduc-
tion challenged the uniqueness of paint-

ings, algorithmic reproduction makes any
single Al-generated image “but a drop in
the ocean.” Compton coined the term “Bach
Faucet” to describe situations in which gen-
erative systems produce endless supplies of
content at or above the quality of culturally
valued originals, rendering rarity and tradi-
tional value obsolete.

In this framework, “the model is the
message,” as stated by Isabelle Levent and
Lila Shroff. Any individual AI creation is less
meaningful than the underlying patterns
and processes that generated it. Treating a
liquid artifact as a solid piece of art, Epstein
suggests, misses the point entirely.

Yet he doesn’t advocate abandoning
these tools. Instead, he proposes reconcep-
tualizing them, not as answer machines, but
as “hermeneutic technologies” and “seren-
dipity machines.” Used thoughtfully, AI can
inject unexpected randomness, creating
“happy accidents” that spark lateral think-
ing. The key is cultivating your own voice
first, then using AI’s glitches and surprises
as raw material for reflection.

“Al is a cliché machine,” he said. “This
is very dangerous but can also be genera-

Justin  Khoo

reflect on Al art
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When DALL-E is prompted with “be creative,” whose notion of creativity does it rep-
resent?

tive when treated as prompts for critical
reflection.”

The uncertain future

Khoo senses a “prevailing uneasiness”
around Al-generated art, stemming partly
from uncertainty about what a world “awash
in Al-generated art might look like” But he
also sees historical precedent. Photography,
phonographs, and remixes each sparked
similar anxieties before people found cre-
ative uses and developed new evaluative
standards.

Both scholars agree that art students
should engage with these tools. Khoo en-
courages his philosophy graduate students
to explore Al in their workflows, noting that
the technology will only become more em-
bedded in daily life. Epstein frames it more
urgently: “Now, more than ever, is your time
to find your personal voice and style.”

Perhaps the real challenge that AI
poses is not whether machines can cre-
ate art, but whether humans will continue
to cultivate the distinctive voices, critical
perspectives, and intentional decision-
making that make art meaningful in the
first place.
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Making a computer solve your math problems

Chase Norman: “If there exists a proof, we'll eventually find a proof of that statement”

By Hongning Wang

Sometimes, all you need to do to get over
aroadblock in a math proof is to think about
the problem in a different way. This was the
inspiration behind Chase Norman'’s auto-
mated math problem solver.

On Nov. 19, Norman, a PhD student at
Carnegie Mellon University, presented Ca-
nonical, his theorem prover, at a talk orga-
nized by the student group AI@MIT.

Canonical is built on top of a mathematical
proof assistant called Lean, which automati-
cally checks if a sequence of math statements
(“tactics”) written in the Lean programming
language correctly proves a statement.

When a person proves a theorem, they
typically present a sequence of logical
steps. If each step is valid, they together es-
tablish the truth of the original statement.
For instance, someone might show that
each angle in an equilateral triangle is 60
degrees by observing that the sum of the
angles in a triangle is 180 degrees, the three
angles are the same, and that 180 divided
by 3 is 60.

According to Norman, Lean verifies
proofs in a similar way. It begins by com-
piling tactics into standardized proofs
(“terms”). Each term attempts to prove a

MTC head:

logical proposition (belonging to a “type”).
Lean verifies that a term is correct (or “type-
check” each term), and ultimately returns if
any term belongs to the type of the original
theorem.

“Another advantage of automated theo-
rem proving is that there is a formal defini-
tion of a mathematical proof and there’s a
way to verify whether the proof is correct or
incorrect,” Norman said.

Norman’s main insight was that math-
ematicians rarely solve hard problems by re-
peatedly coming up with brilliant intuitions
and writing out terms. Rather, an important
part of problem-solving is breaking down a
complex task into smaller, more manage-
able types or transforming it into a more
tractable form.

Norman referenced a seminar from
Fields Medal-winning mathematician Ter-
ence Tao: “If you can find the right state in C
— which is halfway between A and B — and
each of those steps is half as difficult, that is
a major, major advance.”

Programmatically, Lean enables this
strategy of searching for the right interme-
diate states via computational tactics on
propositions. Norman divided these op-
erations into three main categories: closers,
which will instantly prove a type if possible;

simplifications, which rewrite a proposi-
tion into something easier to work with if
possible; and transformation tactics, which
change a type into a related proposition. He
chose to let Canonical try all possible clos-
ers and simplifications, and then focus on
the transformations.

“There’s not that many [closures or sim-
plifications]. They don’t take that long to
run. If they succeed, then you've made the
goal simpler,” Norman said.

For his final insight, Norman observed
that all proof transformations, no matter
how complex, have three steps: creating
a new subgoal, proving this tool is math-
ematically legal, and using it to complete
the original proof. In the equilateral triangle
example, a person might first reduce the
original problem to the task of showing that
the angles in an equilateral triangle are the
same, and using this tool to show that each
angle is 60 degrees. In Lean, a have function
defines a subgoal. So, Norman could repli-
cate all techniques available in Lean only us-
ing have statements.

Canonical puts all of these insights to-
gether. Given a goal claim (represented as a
type), Canonical begins by creating a place-
holder term for the proof. It then system-
atically refines this term through successive

steps, exploring different transformations
until it discovers a reduction that satisfies
the goal.

“If there exists a proof, we'll eventually
find a proof of that statement. And our guar-
antee of Canonical is that if there is a short
proof, then we can find that proof relatively
quickly,” Norman said.

In the future, Norman hopes that incor-
porating artificial intelligence (AI) will en-
able Canonical to think about a problem
from many different angles. One current
challenge of Lean is recognizing separate
representations of the same concept. For in-
stance, a human can understand a positive
number as its distance from zero and as its
prime factor decomposition, but these two
representations are programmatically very
different. Norman envisions that Al tools,
with their ability to interpret meaning rather
than syntax alone, could bridge this gap and
expand the capabilities of automated theo-
rem proving.

“You no longer need to reason about
terms. You can just reason about types. You
no longer need to reason about any other
tactics, even. And now, in order to take this
one level of abstraction higher, I think the
way to do it is with artificial intelligence,”
Norman said.

business acumen still key in Al age

Over the past decade, MIT has had most undergraduate founders per capita

By Samuel Yuan
NEWS STAFF

Long before Bill Aulet SM "94 returned to
MIT to direct the Institute’s entrepreneur-
ship center, he was at IBM, right at the dawn
of the personal computer revolution, when
Apple and Microsoft were just fledgling
startups.

Now the Managing Director of the Mar-
tin Trust Center for MIT Entrepreneurship
and a Professor of the Practice at the MIT
Sloan School of Management, Aulet has
seen much of the technology industry’s his-
tory up close. And he says that building suc-
cessful technology startups is as much, if not
more, about business acumen as it is about
invention.

Referring to the history of Silicon Valley,
Aulet pointed out that while companies like
Apple, Google, and Meta just “laterally inno-
vated” many of their key technologies, their
success could largely be attributed to their
ability to recognize underutilized technol-
ogy and commercialize them. For instance,
Apple was instrumental in bringing the
graphical user interface (GUI) to custom-
ers, an innovation that originated at Xerox
PARC.

“Innovation is invention times commer-
cialization. So if you have someone who's
just a good hustler, but they have no techni-
cal aptitude, then invention is zero and you
get nothing,” Aulet said. “But at MIT, they do
invention, and they sometimes don’t figure
out how to commercialize it

Reading the market

Aulet reasons the importance of the
Trust Center’s programs and classes — like
MIT delta v, StartMIT, and the Venture En-
gineering class (15.373) — comes from the
need for both market literacy and techno-
logical aptitude. He believes that this is es-
pecially pertinent for student founders, as
artificial intelligence (AI) represents a new
wave of opportunity, just like the PC and the
internet before it.

“We’re not there to grab a piece of their
company. When you come to MIT, all this
stuff’s free,” Aulet said. “We’re teaching peo-
ple to get better so their odds of success are
higher, and even if they fail, they're still go-
ing to learn a ton.”
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Founder count data for ten American universities with most undergraduate founders over the last decade according to PitchBook.

Aulet also remarked that while one of
the best ways to start a successful startup is
to solve a problem that one sees, building a
“highly scalable company” is still very dif-
ferent from “product hacking” or building
“stuff like a science fair project.”

MIT’s startup scene

Like Aulet, many students at MIT are
similarly interested in entrepreneurship.
According to data from Pitchbook, MIT now
ranks fourth and third in terms of the num-
ber of undergraduate and graduate found-
ers, respectively.

Moreover, by The Tech’s calculations, out
of the ten American universities that pro-
duce the most entrepreneurs, MIT has had
the highest undergraduate founder count
per capita over the past decade. It also has
one of the highest graduate founder counts
per capita, second to only Stanford.

While Silicon Valley is thousands of miles
from Cambridge, Massachusetts, many of
the most prominent AI startups located
there — such as OpenAl and Cursor — were
founded, in part, by individuals affiliated
with the Institute.

An Al bubble?

Despite the meteoric rise of Al startups
over the past few years, there has recently
been growing skepticism about their suc-
cess. For instance, a Nov. 22 Wall Street

Journal article reported lower-than-usual
investor enthusiasm for Nvidia’s Q3 2026
earnings. The article also cited Nvidia’s deal
with AI startup Anthropic, concluding that
the AI environment was “worsening” but
that the “the AI bubble” would not “pop”
justyet.

Last month, a New York Times article an-
alyzed the circular nature of OpenAl’s deals
and investments, noting how these complex
transactions induced some fear in investors.
Some believed that the San Francisco-based
company was “inflating a potential financial
bubble” while still building a “highly specu-
lative technology.”

Looking long-term

Still, many familiar with the history of
the technology industry remain confident in
AT’s future.

Paul Wesling, Life Fellow and Distin-
guished Lecturer of the IEEE who gave a
presentation on Silicon Valley history for
the Stanford Historical Society, wrote in an
email to The Tech that “Al will be just like
previous Silicon Valley innovations and pro-
ductizations and will again drive improved
productivity and GDP for America.

Wesling cited a Wall Street Journal op-
ed by former Federal Reserve Board mem-
ber and Distinguished Visiting Fellow at the
Hoover Institution Kevin Warsh to illustrate
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how AI represented just the latest iteration
of “Silicon Valley dynamism” and “American
ingenuity.” He said that this innovation burst
was spurred by individual builders and risk-
takers enabled by a “deregulatory agenda.”

Meanwhile, Aulet said that AT might be
similar to the dot-com bubble in the sense
that there will be “some huge winners” but
also many losers. While sites like Pets.com
were failures, companies like Amazon also
emerged from the bubble.

Aulet also believes that tech giants are
currently “placing massive bets” in Al to
remain relevant in the industry in the long
term. In some sense, he feels that they are
learning from IBM and are accordingly
much more “paranoid” about survival.

“We at IBM invented the technology that
ultimately killed us,” Aulet said. “We could
not imagine that somebody else could steal
the computer. It’s just unfathomable.”

Aulet specifically referred to Google’s
venture-capital-like investment strategy as
proof of this idea. He noted that Google’s in-
vestment in Android and mobile paid off for
“100 other” investments. Furthermore, he
added that if Google can move from the last
curve to this curve of Al — for which they’ve
also invented a core technology in the form
of the Transformer — then it will “be such a
testament to Google.”
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A WEBCOMIC OF ROMANCE,
SARCASM, MATH, AND LANGUACGE

by Randall Munroe

THAT CLUSTER WAS KNOWN TO THE
ANCIENTS AS THE FIVE SISTERS.

THE RED ONE (S A SUPERGIANT
AND WILL. PROBABLY EXPLODE
WITHIN THE NEXT MILLION YEARS.
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