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Universities must 
continuously evolve to 
reflect societal needs. Six 
scholars describe initiatives 
that can help to create seats 
of learning fit for modern 
purposes.

The world urgently needs highly trained 
students and researchers to help solve 
global crises, from climate change to 
public-health emergencies. At the same 
time, universities globally are facing 

multiple pressures, from the financial burden 
of increased access to higher education (known 
as massification) to evolving technologies and 
changing political influences on academic free-
dom. Higher-education institutions need to be 
accessible places of learning, firmly embed-
ded in their communities and society at large. 
Here, six scholars share how they’re working to 
improve one aspect of their institution.

One key disruption to research and edu-
cation models in the past few years has been 
the emergence of widespread generative 

artificial intelligence (AI). It is not clear yet how 
ChatGPT and other such tools will change stu-
dents’ learning and assessment, for example. 
As educators are grappling with how to ban, 
limit or embrace this rapidly evolving technol-
ogy, AI researcher Ya-Qin Zhang at Tsinghua 
University in Beijing explores how it can be 
enlisted to speed up lengthy education pro-
cesses, such as in medical training.

Another challenge that universities face 
— even as they aim to contribute to regional 
development and economic growth — is how to 
commercialize discoveries made in their labo-
ratories. Academics are typically not trained 
to navigate the complex intellectual property 
and regulation systems involved, or to find 
suitable investors and industrial partners. 

A person uses a virtual-reality headset at the Medical University of Wrocław in Poland to practise diagnosing and treating virtual patients.
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Engineering researcher Ramesh Jagannathan 
tackles the gap between academia and markets 
through a platform that helps start-up firms at 
New York University Abu Dhabi.

At the same time, more demands are being 
made on universities to be places of learning 
that equip the broadest possible range of 
students with the skills they need in diverse 
workplaces. Students embarking on a PhD 
need assurance that it is a valuable qualifica-
tion in the workforce beyond academia. This 
is not currently the case in Brazil, according 
to Denise Pires de Carvalho, president of the 
Brazilian Federal Agency for Support and Eval-
uation of Graduate Education in Brasília, which 
endeavours to boost the employability of PhD 
holders on graduation.

One crucial skill in workplaces and universi-
ties alike is creative thinking. Yet, traditionally, 
undergraduate science studies have done little 
to foster inventiveness. Physicist Lorna Dou-
gan at the University of Leeds, UK, shares 
how encouraging physics undergraduates to 
explore current research for outreach projects 
can help them to experience the creativity of 
scientific research.

But it is not enough to prepare students for 
the workplace. Universities should also be nur-
turing environments in which students can 
thrive. At the SRM Institute of Science and 
Technology near Chennai, India, public-health 
researcher Bala Ganesh Pichamuthu is leading 
a programme to look after students’ well-being 
and mental health.

To foster strong links with their students 
and their communities, universities must be 
anchored in their local context. But in some 
regions, where institutions were built dur-
ing the colonial era, the colonizing countries 
imported teaching philosophies and values 
instead. Amid discussions on the decoloni-
zation of universities, disability and gender 
researcher Sibonokuhle Ndlovu at the 
University of Johannesburg, South Africa, 
explores how this would lower barriers for 
marginalized communities, including women 
with disabilities. RAMESH JAGANNATHAN

STRENGTHEN LINKS WITH 
LOCAL INVESTORS
Driving innovation is a core role of universities. 
However, having returned to academic research 
after spending 30 years in the photographic 
industry, I’ve seen how most universities lack 
a clear pathway to take ideas from the lab and 
develop them into products for the market. 

It is complex to convert a discovery to a 
technology, then to a product and a business. 
A lack of understanding of the process, and of 
the actors involved at each step, is the main 
barrier. What really drives innovation is prox-
imity. Universities need to strengthen con-
nections and engage early with all parts of the 
commercialization ecosystem —  government, 
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YA-QIN ZHANG
USE AI TO HELP SPEED 
UP EDUCATION
PhD graduates and physicians will often have 
spent between 6 and 15 years in higher educa-
tion, depending on fields and country of study. 
This long process is necessary for competency, 
but it can make it difficult for universities to 
ensure that they train a workforce that grows 
according to changing needs. At Tsinghua 
University’s Institute for AI Industry Research, 
my colleagues and I turned to artificial intelli-
gence to help speed things up.

Focusing on medical education, and in 

particular the years of a physician’s residency 
— the equivalent of postgraduate research 
in academia — we developed a digital envi-
ronment called Agent Hospital ( J. Li et al. 
Preprint at arXiv https://doi.org/p5kh; 2024). 
It simulates how illnesses are treated in the real 
world from the time of disease onset, includ-
ing the steps of triage by a nurse, registering 
to wait for a physician’s consultation, medi-
cal examination, diagnosis, treatment-plan 
recommendation and follow-up visits. In this 
simulation, AI physicians and AI patients are 
autonomous agents powered by large multi-
modal foundation models, which are derived 
from large language models and can process 
text and images as well as simulate movements. 

The AI physicians are trained by being 
exposed to millions of cases — the equiva-
lent of years of clinical experience for human 
practitioners. Their diagnoses of AI patients 
and of real people with real symptoms match 
those of human practitioners with an accu-
racy of 96% when tested on questions from 
the MedQA benchmark, which is derived from 
the US Medical Licensing Examination. This is 
a promising start.

In a trial scheme that started in July, Agent 
Hospital is being tested at Tsinghua University 
to train human physicians. AI patients con-
vey their symptoms to human users through 
text, voice and simulated body movements. 
We are also working on simulating the tactile 
sensation of skin through wearable devices 
equipped with haptic sensors, which convey 
information through touch. We can imagine a 
future, perhaps not so far off, in which AI doc-
tors will also be able to help train medical stu-
dents, serving for example as ‘digital mentors’.

Of course, AI tools cannot replace a trainee’s 

experience with human patients, supervised 
by human physicians. But used early in the 
training process, they can help students to 
acquire knowledge and skills rapidly and eas-
ily, free from concerns about harming real 
people in health-care settings.

Such simulations can be useful in other 
fields — beyond the host of administrative 
tasks, literature reviews or coding for which 
they are already being harnessed. The scien-
tific community must ensure that these tools 
are developed, implemented and used ethi-
cally, without bypassing human judgement.

Ya-Qin Zhang is a professor of AI science and 
dean of the Institute for AI Industry Research 
at Tsinghua University, Beijing, China.
e-mail: zhangyaqin@air.tsinghua.edu.cn 

Ya-Qin Zhang (right) talks to Liu Yang about Agent Hospital, an AI tool developed in their lab.
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LORNA DOUGAN
NURTURE CREATIVITY  
IN SCIENCE
Creativity is a crucial skill in the workplace. It 
underpins innovation and problem-solving 
and can help with grasping complex concepts. 
Some educational settings include the arts 
with science, technology, engineering and 
mathematics: STEAM, not STEM. But in univer-
sities, arts and STEM often remain separated, 
perpetuating the view that a student is either 
a ‘creative’ or a ‘science’ person.

In the School of Physics and Astronomy at 
the University of Leeds, UK, I have been work-
ing with colleagues to embed creativity-led 
projects in undergraduate programmes. As 
part of the final year of their physics degree, 
undergraduates create ‘maker kits’ for the uni-
versity’s public-engagement activities. The kits 
are centred around current scientific research 
at Leeds. For example, one kit uses hand 
embroidery to explore the mathematical con-
cept of self-avoiding walks — a series of moves 
on a lattice path that never go through the same 
point more than once. The kits serve to teach 
the public about these random walks, and to 
share their importance in current research in 
biological physics and biomaterials design 
(see, for example, M. D. G. Hughes et al. Nature 
Commun. 14, 5593; 2023). In designing and cre-
ating these kits, each student collaborates with 
several researchers to explore scientific topics, 
try different materials and craft methods, and 
consider safety and ease of use. They also test 

Denise Pires de Carvalho is working to shorten the time students spend earning a PhD in Brazil.
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DENISE PIRES DE CARVALHO
BOOST THE EMPLOYABILITY  
OF PHD HOLDERS
In many countries, PhD students are trained 
mainly to enter academia rather than to take 
up jobs in industry or other roles in society. But 
this is particularly true in Brazil, where only 
12.5% of PhD holders were employed in indus-
try in 2021, compared with 43% in the United 
States. Narrow job prospects can discourage 
students from pursuing PhDs. For example, 
master’s and PhD enrolments in Brazil declined 
between 2017 and 2022, especially in engineer-
ing, which saw a drop of 36%.

Together with colleagues at the Brazilian 
Federal Agency for Support and Evaluation 
of Graduate Education (CAPES), I am working 
to change the university system to make post-
graduates more employable.

One priority is to shorten the time stu-
dents spend earning their doctoral degrees. 
In Brazil, many undergraduates participate in 
programmes that offer early research experi-
ences. Counting such work towards a doctorate 

entrepreneurs, companies, investors, 
researchers and the public. Matching start-up 
firms with local customer needs and challenges 
is crucial to minimize failure rates.

When I joined New York University (NYU) 
Abu Dhabi in 2009, the United Arab Emir-
ates had just embarked on its shift from 
a fossil-fuel-based economy to a knowl-
edge-based one. It was a place full of ambition, 
with a government committed to long-term 
investments in innovation and a campus 
populated with world-class researchers. But 
a pathway to market was missing.

That is why, in 2016, I co-founded startAD — a 
platform to boost research translation at NYU 
Abu Dhabi through joint programmes between 
government and corporations. 

Each year, startAD hosts a broad spectrum 
of education and training at the university, 
ranging from programmes on start-up accel-
erators and market access to workshops cov-
ering digital and AI literacy and the law, funded 
by corporate and government sponsors. These 
demystify the entrepreneurial process and 
connect researchers to potential investors and 
corporate partners. They also help academics 
to identify their targeted customers, as well as 
the market size for their products and their 
immediate competitors, and to develop their 
pitches for investors.

Several programmes focus on accelerating 
translation directly from research at NYU Abu 
Dhabi. For example, the start-up technology 
firm Chatsign, led by university faculty mem-
bers, has commercialized an AI-powered sys-
tem for real-time translation between sign 
language and speech. Other programmes take 
a wider view. Last year, through its Conscious 

Investor Fellowship programme, startAD 
trained members of sovereign funds, corpora-
tions, philanthropies and government agencies 
— half of them women — to invest capital in the 
climate sector in line with regional priorities.

Ramesh Jagannathan is a professor of 
engineering and managing director of startAD, 
New York University Abu Dhabi.
e-mail: rj31@nyu.edu

would reduce the length of time it takes to get 
a PhD and could help to lower the average age 
at which doctorates are awarded. This would 
enable postgraduates to enter the workforce 
earlier — alleviating concerns that those indi-
viduals might have about starting to pay into 
social security or pension schemes much later 
than many people of the same age. To support 
this, CAPES is encouraging students and fund-
ing agencies to convert master’s scholarships 
into doctorates or to streamline the transition 
between these two stages.

Closer relationships must also be forged 
between research universities and companies. 
Governments should boost investments in 
programmes that let graduate students work 
in industrial placements during their studies, 
and universities should revise their curricula 
in scientific fields to improve their alignment 
with industry requirements. Building bridges 
is the only way to meet societal demands in 
crucial fields such as energy and AI.

Denise Pires de Carvalho is the president of 
CAPES and a professor of physiology at the 
Federal University of Rio de Janeiro, Brazil.
e-mail: dencarv@biof.ufrj.br
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BALA GANESH PICHAMUTHU
LET STUDENTS LEAD  
ON WELL-BEING
In 2023, a report on student suicides in India 
exposed serious concerns about mental health 
in its universities. A follow-up analysis in 2024 
showed that, between 2013 and 2022, rates of 
suicide in Indian universities were 64% higher 
than in the previous decade (see go.nature.
com/4mmu8d6). 

Institutions in other countries are also 
investigating the pressures students face. 
For instance, a national review of suspected 
suicides and incidents of non-fatal self-harm 
in UK universities in the 2023–24 academic 
year found that undergraduate and/or interna-
tional students were the groups most affected. 
(Editor’s note: if you or someone you know is 
contemplating suicide, please reach out. Help 
is available at https://findahelpline.com.)

Universities must look after students’ 
well-being, and involve them in running 
campus wellness programmes, as I’ve found 
through my role in an initiative that has run 
since 2019 at the SRM Institute of Science and 
Technology near Chennai, India.

With another public-health professional, I 
was enlisted to serve as a full-time coordinator 
for a university wellness programme. We led 
surveys across medical and health-sciences 
colleges at several universities and found that 
the main sources of stress among students 
include their studies, financial constraints, 
interpersonal relations and feelings of lone-
liness. (The results are yet to be published.)

To help remedy these, we set up a university 
wellness programme to create a vibrant and 

SIBONOKUHLE NDLOVU
DECOLONIZE TO INCLUDE 
WOMEN WITH DISABILITIES
In most African universities, students with 
disabilities — especially women — have long had 
fewer opportunities than their peers to study 
and work. In South Africa alone, around 8% of 
the population but only 1% of students live with 
a disability; there are no disaggregated data for 
gender. Studies are scarce, but universities can 
take steps to alleviate some of the issues that 
students with disabilities face.

Universities should listen to those with 
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prototypes and engage with children, families 
and young people in schools, community 
groups, libraries and home environments.

The maker-kit initiative builds on the culture 
of collaborative projects between art and 
science, developed in partnership between 
researchers and students and established 
through the University of Leeds’ Creative Labs 
and the Bragg Centre for Materials Research. 
Students develop the critical-thinking and 
communication skills that they will need in 
their future careers. 

By bringing staff members and students 
together, these projects foster a culture of col-
laboration and cross-pollination of ideas, as well 
as a supportive research and education envi-
ronment, which promotes innovative thinking 
at the university. This empowers university stu-
dents to be the creative innovators of the future.

Lorna Dougan is professor of physics in the 
School of Physics and Astronomy at the 
University of Leeds, UK. 
e-mail: l.dougan@leeds.ac.uk

welcoming environment through on-campus 
activities such as dance and sports. And free, 
confidential psychological support was made 
available to students around the clock, which 
is being taken up at increasing rates.

Crucially, we’ve found that the extracurric-
ular activities attract more interest when they 
are run by peers, rather than by instructors. 
Students who lead classes in yoga, Zumba, 
dance and martial arts receive an honorarium 
payment from the university for their efforts.

In short, universities need to encourage and 
support students to take ownership of their 
mental health, through funding and a leader-
ship team dedicated to listening to students’ 
needs and catering to them.

Bala Ganesh Pichamuthu is a researcher 
in the School of Public Health at the SRM 
Institute of Science and Technology, 
Kattankulathur, Tamil Nadu, India.
e-mail: balganp@gmail.com

Lorna Dougan’s physics undergraduates collaborate on creative projects in their degree.

lived experience. This is clear from a study I 
have been conducting at a higher-education 
institution in which very few women with dis-
abilities are enrolled for STEM programmes 
— even though these programmes were set up 
specifically to be inclusive. Institutions must 
ask disabled women what they need to be able 
to study STEM topics in their classes and labs, 
and implement the necessary changes.

More funding is needed. Governments 
and organizations for people with disabili-
ties should set up grants and scholarships, to 
ensure that research institutions can invest in 
accessible environments.

Another less-recognized crucial step is to 
decolonize African universities. Examples 
include adding Indigenous Knowledge or local 
examples to the science curriculum. This is a 
good start — but it is not enough. Decolonizing 
African institutions also means embedding 
traditional African philosophy and beliefs 
in the continent’s universities. This will help 
them to leave behind negative views of disa-
bilities as impairments that need to be fixed, 
and to overcome the perspective that mak-
ing accommodations for disabled people is 
burdensome (S. Ndlovu Curric. Perspect. 43 
(Suppl. 1), 127–140; 2023). This is a legacy of 
colonialism. By contrast, many Indigenous 
communities view disabilities as a natural part 
of the diversity of human conditions.

Sibonokuhle Ndlovu is a disability and gender 
researcher at the Ali Mazrui Centre for higher-
education studies, University of Johannesburg, 
South Africa.
e-mail: sndlovu@uj.ac.za 
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