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Introduction

Higher education has major challenges ahead. The technological
revolution could profoundly change the demand for university studies and
teaching methodology; new alternative players to traditional universities could
also emerge. But we've been here before, and the changes have been really
small. Will this time be different?

Some indications show that it might be. Online learning and distance
education have moved from a secondary alternative to an integral part of
the education system. Digital platforms offer access to educational resources
on an unprecedented scale, breaking down geographical and economic
barriers, and democratizing knowledge. Are our educational institutions and
pedagogical models ready to take full advantage of these tools?

Globalization has made the world more interconnected. Universities no
longer compete only at the local or national level, but on a global stage. Students
seek educational experiences that prepare them for an international
job market, where cultural diversity and competition are the norm. At the
same time, nativist tendencies and rejection of the international global order
are everywhere. How can our universities adapt to offer relevant education not
only locally, but also in a global context?

In parallel, the nature of work is changing. Automation and artificial
intelligence are redefining the jobs and skills needed for the future. In an
ideal world, universities should rethink their curricula to prepare for the new
economy. But do we know which direction to go in? Do we need to be
more technical, or will generative Al already do that? More specialized, or more
generalist?

Finally, demographic trends and climate crisis portend unflattering fiscal
scenarios in the coming decades. How will universities adapt if states decrease
(or withdraw) from public funding of universities, which is dominant in much
of the world?

In this book we want to reflect on how universities should face these
challenges and also the problems they have traditionally faced such as funding
and their own governance. The book is structured in four parts.

Part | addresses how internationalization and digital transformation
and artificial intelligence are going to affect teaching in universities and how
universities should design their educational strategies.
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The first chapter by Parama Chaudhury and Cloda Jenkins looks at
how universities globally, but in more detail those in the UK, have responded
to the various crises since the COVID-19 pandemic and also how they are
coping with technological transformation. The chapter illustrates that despite
the negative effects the pandemic had on the educational community,
it also brought positive changes at the organizational level such as the
acceleration of the digitization of universities. The main consequence of this
experience is the need for universities to design organizational systems that are
capable of adapting to a changing context. It is also important for universities
to generate value locally but to be able to compete and train globally. To this
end, the diversity of faculties and students is fundamental.

Mariano Fernandez Enguita’s contribution reflects specifically
on how digitalization and, in particular, artificial intelligence will change
university education. To do so, he analyzes the different technological
revolutions that universities have faced since the introduction of the printing
press, to conclude that they have all had positive and negative aspects,
but that many of them have not significantly altered how knowledge is
transmitted in universities. However, artificial intelligence (Al) can have a
major transformative effect on learning and teaching processes and their
organizational architecture. The reason is that Al can provide the ability to
personalize teaching and to do so in an integrated way.

Technological changes are challenging all university disciplines, but
they are affecting the various fields of study unevenly. Juan Luis Suarez
documents with data from Canadian universities the decline in demand
for humanities studies. This diagnosis contrasts with the need for the
humanities to be able to assimilate and integrate technological advances
positively in our society. In the author’'s words, which we share, the
humanities are more necessary than ever and therefore new strategies
are needed. In particular, he proposes to use Al as a transforming lever for
humanities studies, which should change the design of their degrees to
enhance complementarity with technology.

Part Il of this book is devoted to the interaction between the university,
the labor market, research, and the productivity of the economy. The first
chapter by José Ignacio Conde-Ruiz, Juan José Ganuza, Manu Garcia
and Carlos Victoria, begins with an analysis of the evolution of the demand
for university studies in Spain over the last three decades, where important
gender differences in the choice of degrees are found. The central part of the
contribution focuses on the development of three indexes (RTI index, routine
task intensity), artificial intelligence (Al) exposure index and software exposure
index that measure the exposure of different university degrees to technological
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change. The indices are constructed using similar indices for the labor market
that exist in the literature (which measure the possibility of replacement by
technology of different occupations and also complementarity) and a database
that relates university degrees to occupations. These indexes allow sorting of
studies by the degree of threat or complementarity with digitization and Al,
and are very informative in explaining both the employability and the salary of
different studies.

Along the same lines, in the chapter by Juan F. Jimeno and Ana Lamo
they point out that the impact of technological change on employment
depends on the complementarity of job profiles with robotics and Al.
Using European data, they analyze the impact of technological change at
the beginning of the last decade and find a skill bias. The complementarity
between technology and technology and labor is higher for skilled workers
than for unskilled workers. Employment and wages rose more in occupations
with a relatively higher proportion of young and skilled workers. Based on
this result, the authors discuss what type of studies should be further
invested in, in order to take advantage of the complementarities between
new technologies and human capital. However, the authors caution that
the emergence of generative Al with more generalist skills may be more
disruptive in job substitution.

The chapter by Aitor Lacuesta, Marta Martinez-Matute, Jorge
Sainz and Ismael Sanz complements the study of university demand
with an analysis of changes in supply in the face of a structural change in
the labor market. The authors demonstrate with data on Spain that, in line
with the evidence shown in previous literature, the demand for university
studies is partly determined by earnings expectations. As a reaction to
the heterogeneity in future earnings of the different degrees, the cut-off
grades (which are an indicator of increased demand) increased for studies
with higher expected salaries, and applications to study in communities
other than one’s habitual residence also increased. In contrast, the supply
of places in public universities did not change with respect to the expected
results of each type of studies in the labor market. This potential mismatch
between supply and demand is aggravated by the universities’ strategy of
increasing the number of courses offered without increasing the number
of places in courses with excess demand.

Miguel Urquiola closes this part with a reflection on the role that
university research should play in society. The chapter begins by showing
historical evidence of the positive impact of university research on the
development of countries. Since the data suggest these positive causal
effects of research on welfare, the second part of the chapter focuses on
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the strategies that need to be implemented and the aspects that need to
be improved to boost research within the university system: i) attracting
and retaining a research talent base; ii) measuring research performance;
iii) securing public funding and popular and political support, iv), creating
incentives and recognition for high quality research, etc....

Part Il deals with funding, equity, and diversity in the university.
Undoubtedly, the future will bring financial difficulties for the state and
individuals. Whether due to the passage of time of universities, or the effects of
climate change or technological transformation. The university does not cease
to be an expense that affects a minority of the population, which does not even
have that much participation in elections. And what can we do in this context?

Stefania Paredes-Fuentes discusses the importance of embracing diversity
and creating inclusive environments by breaking down the exclusive “ivory
walls” of academia. The chapter, based on personal experience in UK academia
and experience in promoting diversity, provides practical strategies for building
inclusive academic communities. It emphasizes understanding the negative
impacts of a lack of diversity, clarifies the meanings of diversity and inclusion,
and suggests ways for individuals to contribute through behavior and teaching
practices. While individual efforts are crucial, structural support from universities
is also necessary. Having adequate resources is vital to avoid competition and
tension among staff.

Antonio Cabrales, Maia Guell, Rocio Madera and Analia Viola
argue that given the financial challenges we have mentioned, there is a need
for change. Financial challenges mentioned above, funding needs to be
changed. Current tuition rates, evenly distributed across income levels. To
address this, the chapter advocates income-contingent loans (ICLs), which
are flexible and progressive. These loans allow students to pay fees with
government loans, repaid based on post-graduation income, easing the
financial burden on those with lower incomes. The study uses Spain as a
case study, highlighting its fiscal constraints and labor market challenges,
and suggests that adopting a system similar to the UK ICL model could
improve university funding, reduce regressive impacts and improve access to
education.

José Garcia Montalvo and José Montalban Castilla begin by
noting that, in recent years, private investment in Spanish universities
has soared, with notable acquisitions such as Permira’s purchase
of Universidad Europea de Madrid for €770 million and CVC’s acquisition of
Universidad Alfonso X el Sabio for €1.1 billion. This trend contrasts sharply
with the decline in enrolment at public universities over the past two
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decades, while enrolment at private universities has increased significantly.
As a result, the percentage of students at private institutions has doubled.
Despite being traditionally considered superior, public universities now
struggle to compete due to regulatory restrictions, lack of flexibility and
insufficient funding. In contrast to proactive measures taken by the Obama
administration in the United States to increase transparency and incentivize
public universities based on performance, Spain has responded by tightening
regulations on private institutions. The chapter compares various models
of higher education funding, emphasizing the current challenges faced by
Spanish public universities in adapting to the competitive landscape.

The book closes with a couple of contributions on the crucial issue of
how universities are governed. There is little point in having resources or
excellent professionals if managers make disastrous decisions.

Carles Ramid points out that the effectiveness of universities depends
on their ability to balance autonomy, funding, governance and the quality of
teaching and research. Public and private universities have different models
for achieving this balance, each with its own strengths and weaknesses. In
any case, it appears that universities must adapt to the changing demands
of students and society by embracing innovation in teaching and research.
For example, a strong emphasis on quality teaching, combined with a
commitment to research, is essential for universities to remain competitive
in the global marketplace. In this context, effective governance and funding
models are critical for universities to fulfil their mission and achieve their goals.

In the epilogue, Rolf Tarrach wonders whether it is worth continuing
to write about Spanish universities given the extensive literature but gives us
his view based on experience with European university systems. While Spanish
universities rank well in terms of funding, important problems persist, such
as misinformed comparative statistics and neglected gender disparities. He
insists on key global issues, such as Al in education and academic rankings.
It also stresses the critical role of primary and secondary education in shaping
future university success, advocating for greater support and better compensation
for teachers at these critical stages.

Madrid, October 2024

Juan José Ganuza and Antonio Cabrales
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GLOBAL CHALLENGES, LOCAL SOLUTIONS: THE ROLE
OF UNIVERSITIES IN EDUCATION FOR THE FUTURE*

Parama CHAUDHURY
Cloda JENKINS

Abstract

Universities around the world provide a crucial space for learning and social
development for a seemingly ever-growing number of students, from a wide
range of backgrounds and at different stages in their life. The fundamental role
of universities as the center of education, optimizing the synergies with research,
remains today and into the future. What is changing is the context within which
universities operate. Financial pressures, geopolitical tensions, global climate
and health emergencies and superfast technological change present challenges
to the delivery of high-quality university experiences in a competitive global
higher education market. In parallel, the demographics of staff and student
bodies are changing. The welcome (albeit all too slow) improvement in diversity
and an increased focus on lifelong learning challenge the traditional model
of what is taught and how it is taught. In this chapter we discuss how these
challenges affect the ability of universities to deliver on their integrated research-
education missions. Putting measures in place to ensure resilience to shocks and
an ability to adapt with changing context can allow for universities, open to
evolving, to turn the apparent challenges into opportunities for growth and
improved education experiences for staff and students. Impact and continued
value-added comes from being agile.

Keywords: University, education, Al, MOOC, lifelong learning, climate
emergency, pandemic, fake news, diversity, inclusivity,
funding.

JEL classification: 120, 123, 129.

* As befits a piece on the future of education and discussing Al, we have made use of Microsoft Copilot for
our literature review alongside more common portals such as Google Scholar and EconlLit.
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Part I:Challenges of University Education

I. DEVELOPMENTS IN HIGHER EDUCATION: SIMULTANEOUS
CHALLENGES AND OPPORTUNITIES

In this chapter, we discuss the various challenges that higher education
institutions —universities— have faced over the last couple of decades and
which continue in various forms. We consider how universities can respond to
these challenges and develop an institutional structure that is resilient to such
issues. In many cases, the challenges are both a threat and an opportunity,
with universities able to redefine the role of higher education in society and
reaffirm their institutional value-added. Our focus is on the education remit of
universities, recognizing that the challenges we discuss also impact on research
funding and activity. As the world continues to change in various dimensions,
universities have a chance to embrace this change and adapt to underline
their role as centers of education. This will require a significant amount of
strategic rethinking and detailed structural and operational work but given
that universities have managed to engage in this kind of adaptation over many
centuries, there is almost certainly reason to be hopeful about the future.

Many of the challenges and opportunities we discuss here are global in
nature, in the sense that universities around the world are facing some version of
these issues. In some cases, the solutions will need to have a global dimension as
well —coordinated across countries and across international discipline networks.
For example, understanding the implications of the rapid development of
Artificial Intelligence (Al)- traditional and generative (Marr, 2023) —for higher
education will require sharing lessons and adaptations across universities as
what is feasible changes at pace. In most cases, the specifics of the solutions and
exactly how the higher education sector takes advantage of the opportunities
presented will have to be local in nature. Continuing with the case of Al and the
role of Large Language Models (LLMs) (Ahn, 2023), the appropriate response is
likely to be different depending on the existing regulatory arrangements for
the university sector particularly relating to academic integrity requirements. The
changing demographics of the key stakeholders within a university —staff and
students— is another good example of where a common general change across
countries will have different responses by country. The exact changes —more
diversity across the various groups within the country, more internationalization,
changing preferences for education in terms of how people access it, what
subjects they want to study and when in their life they engage— will vary from
country to country and by type of institution. So, the response will also need to
be localized with the detailed work required to develop and deliver appropriate
action reflecting the specific context.

We start by focusing on challenges external to the university. We
consider both worldwide developments such as the COVID-19 pandemic
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and developments like education funding pressures which are largely locally
defined but are being faced by many university systems around the world. The
geopolitical landscape including the Russian invasion of Ukraine in 2022 and
the 2023 escalation in the Israeli-Palestinian conflict, and the pandemic have also
disrupted student mobility over the last few years. This of course directly affects
students and universities in those areas, with examples like the Kyiv School of
Economics who have been proactively fundraising and rebuilding to continue
their work and contribute to the efforts of the Ukrainian government (Gregory,
2023). Geopolitical conflicts, and responses to them including sanctions and
changes in migrations rules, put physical restrictions on travel and as a result
dampen the growth in international student enrollment which in many countries
is a key revenue source for universities, and a defining feature of their global
outlook. They also restrict access to the best educators in many fields who
in peaceful times would work across countries. Faced with these challenges,
universities might feel compelled to adapt by, for example, enhancing online
learning experiences, fostering cross-cultural collaboration, and providing
flexible study options. At the very least, this places an onus on institutions to
diversify income streams, optimize resource allocation, and explore innovative
funding and delivery models. In many cases, this kind of rethinking of the
university’s role can bring wider benefits, as the modern academy (Moscardini
et al., 2022) responds to a world where content access is no longer restricted
to a select few and content delivery is no longer the key purpose of higher
education.

At the same time, increased political polarization in many countries along
with the spread of misinformation and “fake news” through social media has
challenged the critical thinking and rigorous academic discourse which is the
raison d’etre of higher education institutions (Baines, 2022). In the US, some
leading politicians have taken to imposing their ideological preferences on
local universities (Contreras, 2023) while in the UK, political debate on the role
of universities, alongside legislation for free speech, has seen tightening of
regulatory structures in ways which could be conceived as limiting the role
of universities in national discourse (Beech, 2022). While much of the
misinformation onslaught manifests as a challenge, it can also provide universities
with an opportunity to redefine their value-added and play a crucial role in
promoting media literacy, evidence-based reasoning, and respectful dialogue.
More generally, they can foster open-mindedness and a spirit of scientific
skepticism and inquiry and equip students with tools to navigate complex
information landscapes. They can also lead the conversation on complex issues
in civil society by making their research outputs, or versions of them, accessible
to wider audiences and teaching and engaging directly with the public through
media and outreach. This is core to the remit of knowledge exchange of a
university, taking the research and education remits to a wider group.
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Alongside these external changes, within the university, student and
staff cohorts have become increasingly diverse with people from various
backgrounds, cultures, and abilities entering the higher education sector in
different roles (Wilson et al,, 2022). The value of the diversity is recognized but
there is work to be done to ensure that interactions amongst individuals from
different backgrounds happens in a way that unleashes the benefits of different
ways of thinking and different lived experiences (Carey, 2023). Universities are
increasingly working out how best to create inclusive environments that address
cultural biases and provide equitable opportunities for all. In many countries,
there are stricter statutory requirements which mandate accessible facilities,
digital content, and support services for students and staff with disabilities.
These imply an obligation for universities to invest in accessible infrastructure,
assistive technologies, and training for faculty and staff. In parallel to these
legal requirements, institutions face a growing push from their stakeholders
and society at large to actively combat discrimination, promote social justice, and
ensure equal access to education. This involves addressing systemic inequalities,
fostering dialogue on race, ethnicity, gender and other protected characteristics.
Yet again, these challenges present opportunities. Universities can play a
leading role in helping society understand and define what inclusion means,
starting with their own policies and sharing their research in this area in the
spirit of the knowledge exchange role (Koutsouris, 2022). The ongoing digital
transformation of the world around us provides universities with a chance to
leverage technology for blended education delivery, personalized learning,
virtual collaboration, and data-driven decision-making which can enhance
educational outcomes for all students (Alamri et al., 2021 and Liu et al., 2017).
Lifelong learning programs can cater to diverse learners, upskilling professionals,
and promoting continuous education beyond traditional degrees. This kind
of expansion can in turn help universities address their financial pressures by
expanding their consumer base. Finally, universities can drive research and policy
making on pressing global issues, such as climate change, public health, and
social justice by extending the focus on interdisciplinarity into their education
provision. Collaborations across discipline and geographic borders can lead to
breakthroughs affecting education as well as research.

Whilst we highlight potential action that universities can take to adapt in
the face of the challenges discussed it is important to emphasize that this is
not easy or straight-forward. Many of the challenges discussed in this chapter
are extensive and university staff and leaders can often feel overwhelmed by
them. The drive for constant change, at the very least, is tiring, and at worst,
can mean that business as usual is impossible. Investment is needed for any
change, in physical and human capacity, but having a vision and stakeholder
buy-in to it is equally important (Kotter, 2012). For progress to be made adapting
to the challenges, university leaders need to bring their existing and potential
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workforces along with them while retaining civil society’s trust in what
they do as educators. It is important to keep in mind at times like this, that
universities have continued to exist, albeit in changing form, over a long history
of external and internal challenges. With this word of caution about the difficulty
of universities transforming in mind, we proceed in Section Il to discuss the
external changes that universities face and how they can respond to them. We
examine financing and political challenges and Al and other technology-related
challenges. In Section Il we turn our attention to internal changes linked to the
diversity of student and staff cohorts. We present our conclusions in Section V.

Il. HOW CAN UNIVERSITIES RESPOND TO EXTERNAL SHOCKS?

We start by looking at how external (global and local) challenges have
affected universities in the recent past and how they might respond to these.
Since the turn of the 21t century, alongside the Great Recession, the two
biggest external shocks to the traditional university system have been the
COVID-19 pandemic where local lockdowns and global travel restrictions
shone a light on the centrality of in-person teaching and learning in most
universities’ activities, and the advent of increasingly sophisticated technologies
that directly impact education provision. Both can be viewed as challenges and
as opportunities. The pandemic brought to light the best practice in online
asynchronous and synchronous teaching and learning which many universities
have been developing for years, even while classrooms remained empty, and
students were increasingly unhappy at not being able to enjoy the traditional
university life. The growth of Massive Open Online Courses (MOOCs) and the
rapid development of Generative Artificial Intelligence (Gen Al) can provide
stiff competition to university education models, but they can also be used to
democratize education and expand a university’s reach.

Other external changes are unambiguous challenges. In the UK for example,
funding for higher education has dried up at a time when government policy
changes have made the revenue stream from international student demand
more volatile. In the US, the cost of university to students has been soaring
for many years, and the student loan system has created serious debt issues for
many individuals. Meanwhile, the increased polarization of public debate
and politics has created a difficult atmosphere for free speech and vigorous
debate, which lie at the core of a university’s mission. In this section, we discuss
these changes that originate outside of the university sector but impact directly
on it and indeed can be impacted by research and education in universities.
We propose ways in which universities can respond to the resulting challenges
and where possible, take advantage of the opportunities presented by these
developments.
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1. Financial Sustainability

As Brown and Hoxby (2014) show, the Global Financial Crisis (GFC) and the
consequent Great Recession led to significant strain on American universities’
finances through reduced endowment returns, decreased charitable giving and
in the case of public institutions, tighter government budgets. The latter was
also a key development in the UK and EU, where most universities are publicly
funded, and the recession led to austerity measures of varying severity.

Early in 2024, the lobby group Universities UK published a report on
the financial sustainability of the UK higher education system, prepared by the
consultancy firm, PwC, which found that funding per student at UK universities
was at its lowest level since the turn of the century (Kett and Ashford, 2024).
The restriction in government grant funding since the Great Recession and the
subsequent austerity drive, coincided with a period where research income
options were increasingly competitive. Tuition fee income needed to fill a large
and growing funding gap. In the UK, with a cap on nominal fees charged
to “home” (resident in the UK) undergraduates, universities have had to rely
more heavily than before on fee income from overseas students and those in
postgraduate taught degrees. A 2020 report from the European Universities
Association (Estermann et al., 2020) finds that while only a few European
countries cut higher education funding immediately after the GFC, by 2012,
14 out of the 24 university systems studies had done so. Similar funding
constraints prevail in the US as well, at least outside of the elite private universities
(Oliff, 2015).

Fee income is unpredictable because of changes in the level and nature
of demand for universities’ traditional offering —undergraduate and postgraduate
taught degrees. Demand is correlated with demographic changes, international
mobility of students and labour market changes. Population growth has led in
some countries to a rise in demand for “first” degrees as discussed in Section llI.1,
as well as to a growth in the enrollment in postgraduate degrees (House, 2020).
This has, and will continue to be, tempered in some countries by reductions in
birth rates and aging populations. The demographic changes leading to the
rise in undergraduate enrollment are likely to stabilize in the next decade or
so (Bekhradnia and Beech, 2018). There is also uncertainty and fluctuations in
the number of students moving across countries to study, with political, policy
and natural factors (such as a pandemic) changing the ease with which people
can migrate for education. In the UK, for example, the growth in postgraduate
enrollment seems to have levelled off with Brexit and changes in immigration
rules. Unless participation rates in higher education increase, these trends in
student numbers and hence tuition fee income imply additional pressures on
university finances.

14



Global Challenges, Local Solutions: The Role of Universities in Education for the Future
- |

A potential mitigating factor could be increased employer demand for
university degrees — if more jobs require such degrees, and if those already
with a graduate requirement now require master’s degrees, for example, then
potential students might be more inclined to go to university and to stay in
university for longer. The evidence here is mixed. In some countries and some
sectors, high supply of well-qualified graduates with bachelor’s degrees has
led to employers putting more emphasis on postgraduate qualifications
as a selection mechanism. For example, Modestino et al. (2019) find that
US employers increased the skill requirements for their job postings during
a period where there was a glut of graduate applicants. Degrees that help
graduates develop skills that employers are looking for, through research-based
education and experiential teaching experience, could be in higher demand.
The increased focus on transferable skills does mean that there is less focus
on the subject that a graduate has studied and increasing number of employers
not stating a required degree class that they are looking for (Forsdick, 2023).
English, engineering, economics and philosophy graduates with different level
of qualification are all eligible to apply for the same jobs. On the other hand,
there is growing recognition that employees may not always need a degree
qualification. There are concerns about the trends of overqualification in “non-
graduate” occupations, such as security guard, care worker and waitstaff
(CIPD, 2022) and evidence on firms moving away from undergraduate degree
requirements (Fuller et al.,, 2022; Intelligent, 2023; Hays, 2024).

There may be a “hollowing-out” of the graduate labour market (Xu,
2023), with a relatively greater demand for postgraduate degrees compared
to undergraduate degrees in some sectors and countries and less demand
for degree qualifications in other sectors. Where employers are not requiring
a degree, they will be developing staff hired from high school through a mix
of on-the-job training and degree-style learning opportunities through a career
rather than before. This implies a very different type of provision for universities
with a higher proportion of older and more qualified students and a parallel
demand for shorter experiences, with university qualification status, from
professional learners. This can be an opportunity, especially if postgraduate
degrees and lifelong learning courses can be more profitable for universities,
but needs careful planning given the difference between the provisions in terms
of the kind of education and student experience as well as the characteristics of
the student body.

In such an uncertain situation, and without much respite in sight, universities
have of necessity had to look at alternative revenue models. The income from
teaching is needed to meet the rising costs of education provision and in many
universities in the US, UK and the EU to cross-subsidize research. Thus, the
need to think creatively about university finances is doubly important. Hoxby
(2014) and Brown and Tiu (2014) focus on American universities’” endowment
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management and asset allocation models. For universities without significant
endowments and limited philanthropic scope, the 2024 PwC report suggests
corporate partnerships to provide students with valuable opportunities they
can leverage into the workforce, while at the same time providing alternative
income streams. Finally, extending the education provision beyond traditional
university students by providing online and hybrid short courses with or without
accreditation may be a profitable way for universities to diversify their finances.
For both this initiative and for streamlining administrative and other costs, Al
and other technological advances discussed in Section Il can help.

2. Polarization of Political Discourse in a World of Fake News
and Misinformation

In addition to the changes in the financial security of universities, or
perhaps related to them, the political landscape in many countries has changed
since the early years of the 215t century. There has been more polarization and
the growing importance of conservative or right-wing views, some of which
strike at the very heart of a university’s mission.

Even before Donald Trump'’s victory in the 2016 US Presidential election
and the EU referendum in the UK in the same year, issues around propaganda,
the tone of political discourse and protected speech have been contentious.
Universities often define themselves as centers for intellectual discourse,
where diverse perspectives intersect. They play a pivotal role in fostering an
environment conducive to robust debate, critical thinking, and the exchange
of ideas. By upholding academic freedom, universities empower students
and faculty to express their views openly, even when those views challenge
prevailing norms. However, recent debates around “no platforming” and “safe
spaces” have raised concerns about the delicate balance between free speech
and safeguarding marginalized voices (Malcolm, 2020). The challenge for
universities is to find the balance between protecting freedom of expression
whilst ensuring respectful discussion does not cause harm (Macgregor, 2020;
Kings Policy Institute, 2022; Bacevic, 2024).

Universities can also be battlegrounds for what is often referred to as
“culture wars.” These conflicts arise from differing ideologies, values, and
worldviews. Given that universities comprise a somewhat self-selected group
of people who are likely to hold strong views and be able to argue their
case, this is not at all surprising. As educational institutions, universities
have an obligation to model and facilitate respectful dialogue, encouraging
students and staff to engage with diverse perspectives. By promoting
cultural awareness and knowledge of historical context, universities can
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foster understanding and bridge ideological divides or at very least, promote
an environment of “disagreeing well” (Spence, 2023). This is essentially
what academic do in their research and their teaching, facilitating and
contributing to discussions on contentious issues with the focus on critical
analysis rather than dogmatism (Revers and Traunmuller, 2020).

The changes in the political landscape have happened alongside a
significant shift in how people access information online and resulting
concerns about misinformation and fake news. For example, in the UK 71%
of 16- to 24-year-olds access their news via social media and they are most
likely to read the news items that are being read by others (Ofcom, 2024).
As the amount of information on the internet has grown, and social media
sites present news in bite sized chunks driven by algorithms and limited fact
checking, trust in democratic institutions and experts has fallen (Baines, 2022).
In this information landscape universities are under increasing pressures to
justify their role. Through their education provision, universities can also help
by contributing significantly to data and media literacy and critical analysis.
Using rigorous research- and evidence-based teaching, they can equip students
with the tools to discern reliable information from “fake news”. By emphasizing
critical thinking, fact-checking, and source evaluation, universities can counter
the proliferation of disinformation and thereby provide a valuable contribution
to democratic societies where credible, high-quality information plays a big
role. Building digital literacy, ethics and communication skills into programs can
also help students to responsibly navigate the information landscape.

More broadly, universities can play a crucial role in nurturing informed
citizens who can navigate complex political and societal challenges. By nurturing
intellectual curiosity and a healthy level of skepticism, promoting rigorous
research, and fostering respectful dialogue, they contribute significantly to
addressing free speech concerns, combating fake news, and navigating culture
wars. These skills and competencies may also be the key value-added in a world
increasingly dominated by Al.

3. Pandemic, Climate and Other Extreme Disruptors

Amid these economic and political challenges, the worsening climate crisis
and the more recent COVID-19 pandemic disruptions have meant among other
things, that the essentially global nature of many of the world’s top universities
has come under scrutiny. While in many countries, universities are at the
forefront of the response to these major challenges with their research, their
education provision has been put to the test.
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The COVID-19 pandemic provided the latest example of how easily the
status quo of traditional university education provision can be disrupted.
At the most basic level, university education moved away from on-campus
provision to online provision and slowly to more hybrid or blended models,
as happened with primary and secondary education in many countries. As
countries around the world closed their borders, students scrambled to get
home in the middle of teaching with no clear idea of when they would be able
to return or what would happen to their classes and assessments in the interim.
While these changes were forced upon universities in an emergency, as recent
research has found, there are several lessons from this experience which can be
beneficial for universities in the long run (Champagne and Granja, 2021).

The pandemic prevented many students from travelling to their university
while environmental concerns have led to less enthusiasm for the long-haul
flights which have traditionally carried international students to the leading
universities in Australia, Canada, the UK, the US and some European countries.
At the same time, many universities are having to depend on overseas student
fees for their financial sustenance. These revenue sources are also particularly
susceptible to global disruptions as well as to change in perceptions among
potential students. As table 1 shows for many countries a high proportion of
their student base are international (from another country). A disruption to the
students’ ability to, or interest in, travelling overseas to study has a significant

TABLE 1
SHARE OF INTERNATIONAL STUDENTS IN TERTIARY EDUCATION IN 2021

Country % Country "/70 Country % Country %
Luxembourg 49 New Zealand 12 OECD - Europe 8 Korea 4
Australia 22 Portugal 12 Finland 8 Spain 4
United Kingdom 20 Estonia 12 Iceland 8 Italy 3
Austria 19 Germany 11 Lithuania 7 Israel 3
Switzerland 18 Slovak Republic 11 Sweden 7 Greece 3
Canada 17 Denmark 10 OECD - Total 6 Tarkiye 3
Czechia 16 Belgium 10 Japan 6 Chile 1
Netherlands 15 Ireland 9 Poland 5 Mexico 1
Hungary 14 Slovenia 9 United States 5 Colombia 0
Latvia 13 France 9 Norway 4
Source: Share of international students enrolled by field of education, accessed March 23 2024
(OECD, 2024): https://www.oecd-ilibrary.org/education/data/education-at-a-glance/share-of-international-
students-enrolled-by-field-of-education _e86f4692-en
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impact on their financial resources. In the UK, where student migration reached
an all-time high in 2022 (Cuibus and Walsh, 2024), a third of higher education
providers saw a sharp fall in the growth of non-EU overseas applications in 2023
(FT, 2023). In both the US and the UK, political developments including the rise
of the right wing and exclusionary politics and Brexit and its fallout (Tournier-
Sol, 2021; Moreau, 2016), respectively have led to a distinct change in student
perception of the attractiveness of moving to these countries, despite their
universities continuing to be recognized as world-leading academic institutions.

The application of these lessons to other disruptions which might not be
widespread is obvious. For example, at any point in time geopolitical disturbances
or climate change related disruptions in particular parts of the world might mean
that students in those areas cannot attend university in person, constrained in a
similar way to what happened with lockdown measures in the pandemic. Whilst
the crisis may not be global, the impacts in particular areas can be similar and
significant. There is value in learning how to adapt to the risks by developing a
plan for online provision which is roughly equivalent to the in-person provision,
and to plan provision for the specific challenges of online provision including
digital poverty and social isolation and its effects on mental health. This is likely
to bring broader benefits for other groups as well. For example, students who
have caring responsibilities or health issues might benefit from such flexible
provision, as explained further in Section lIl. Universities will need to continue
to rethink how they can bring education to those who are unable to travel,
at a particular point in time or on a more permanent basis, making best us of
the available technologies. Changing the nature of where people are taught
and how through technologies does challenge the traditional university model,
however.

4. The Growth of Massive Open Online Courses

In addition to their core education provision, universities are increasingly
having to navigate the uncharted territories carved out by the spread of free
online content such as MOOGs, Gen Al and other emerging technologies.
This is nothing new —the first calculators, computers and other educational
technologies have also required universities to rethink their education provision
and processes. With the rise of Gen Al in the form of ChatGPT and similar
technologies and the earlier development of high-quality content on portals
such as Coursera, universities are having to question and consider their role as
education providers. We explore here, and in sub-section 5, how institutions
can both address the specific issues surrounding the value-added of academic
staff in teaching and learning design thrown up by new technologies as well as
embrace the possibilities that these technologies bring in terms of improving
core education processes.
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Coursera and EdX, two of the biggest providers of MOOCs were founded
in 2011 (Ng and Widom). Ten years earlier, however, MIT launched its Open
Courseware initiative which provided the course content for most of its
undergraduate and graduate courses online for free (MIT Open Learning, 2021).
Despite this, the demand for a traditional university education has shown no
signs of abating, boosted by demographic changes as well as the perceived
benefits of a college degree in challenging times for the global economy. In the
UK, despite a period of slow economic growth following the GFC, Brexit and
the COVID-19 pandemic, enrollment in both undergraduate and postgraduate
degree programs has continued to grow (HESA, 2022). This points to the fact
that “going to university” is about much more than content and so even when
content from the world’s top universities is freely available online, students seek
out the full experience of being at university. This in turn means that universities
need to prioritize student experience, whereas in the past they may have
focused more on education as knowledge transmission. Student experience
is of course not just about extracurriculars or social activities. A student'’s
educational experience —the way teaching and learning is shaped inside and
outside the classroom— along with peer interactions and network building can
make the in—person university experience a valuable complement to the content
provided. But to ensure high quality student experience, universities first need to
understand who their student body is, and their needs, preferences, challenges
and motivations. Section Il of this chapter focuses on this issue.

Going forward, the availability of MOOCs and similar online learning
will continue to broaden access to higher education which can be a blessing
in disguise for universities. On the one hand, creating and selling university-
designed and delivered MOOGs is an alternative revenue source at a time when,
as discussed in sub-section 1 of this Section, public funding may be restricted
(Morris et al., 2020). The opportunities to sell online courses, rather than give
them away for free, is helped by employers becoming more aware of and valuing
credentials issued by online portals (Horton, 2020). This may seem at first like a
challenge to the demand for traditional university education but as much of this
provision is developed by universities themselves, they can use their reputation
to develop this funding source. On the other hand, broadening access to higher
education can extend universities’ traditional “consumer base”. More and more
people can get a low-stakes taste of the kind of learning universities excel at
through these online portals, and when convinced of the value, and when the
time is right for them, they may be more likely to commit to the longer and
in-person degree format. In other words, the rise of MOOCs may help broaden
the revenue base for universities even vis-a-vis their traditional provision.

One key difference between traditional university programs and MOOCs
are in terms of completion rates. MOOCs often have completion rates in single

20



Global Challenges, Local Solutions: The Role of Universities in Education for the Future
- |

digits (Duncan et al., 2022) though there is quite a lot of variation across
individual courses. This creates an interesting situation for universities. On
the one hand, this highlights the unique value-added of a standard university
educational experience. On the other hand, if universities intend to expand
their provision into the MOOC space, this finding suggests that they will need
to make significant effort to modify their current provision. More generally,
given the essentially learner-centred approach of MOOCs in contrast to more
instructor-centred approaches in in-person university settings, development
of MOOC activity requires additional resources invested in course design. A
recent study looking at a British and a Spanish university reiterates this point
(Leon-Urrutia et al., 2018). The courses delivered on campus will need to be
redesigned for MOOC delivery, but putting in this effort and investment will
increase returns as the learners are more likely to succeed in completing and
paying for the full experience.

5. Gen Al and Education

The rise of Gen Al and, LLMs are possibly the biggest technological
development in the higher education sphere since MOOCs and arguably have
the potential to have a much bigger impact (Milano et al, 2023). At the
very least, Al can analyze vast amounts of data to identify trends in student
performance, enabling educators to tailor curricula to meet individual learning
needs. Personalized learning experiences, powered by Al algorithms, can
adapt to students’ pace, learning approach, and preferences, fostering a more
engaging and effective educational environment. As we discuss in Section I
there is an increased need for such an approach due to changes in the student
body.

In this section we focus on how Gen Al might affect instructors and
university personnel, looking at both the challenges and the opportunities (Gan
et al, 2023). The most obvious effect is probably in terms of how we educate
and how and what we assess. Education models focused on students learning
facts (content-focused) and reproducing them as assessment of learning are
likely to be made obsolete by the rise of Gen Al. At the same time, the ability
to curate, evaluate and apply content is likely to become more valuable than
ever. This directly affects assessment design —how can we tell what a student
knows or is able to do (Perkins, 2023)? On the one hand, there can be a
temptation to make all assessment closed book and in-person, so that there
can be certainty that what the student produces is their own work. However,
this form of assessment may not appropriately measure how well students have
developed evaluation skills, and indeed have mastered the skills needed to use
Al tools effectively. Instructors face a challenge to find assessment formats, and
teaching strategies that prepare students for those assessments and life after
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university, that are authentic for a GenAl world (McArthur, 2023). Those that
design institutional and even national regulations on academic integrity will
also need to reassess how to protect the value of a degree without limiting the
scope for students and lecturers to embrace Al tools where the gains clearly
outweigh the downsides.

Gen Al technologies can be used to ease some of the costs of designing
and developing content for teaching and assessing and more broadly delivering
an appropriately supportive student experience (Aldawan and Alsaeed, 2020).
This kind of support can range from help with producing lecture notes and
slides, to writing assessments and to a certain extent, marking and feedback
though this functionality is probably less developed than others. While early
LLMs like ChatGPT 3.0 had clear limitations, others such as Microsoft Copilot and
Google Bard and even later versions of ChatGPT are more able, for example, to
extract reliable information. Study support is another area in which Al can help
—there is already limited evidence of chatbots used as “study buddies” or tutors
(Labadze et al., 2023) which can provide individualized and real-time assistance
to students, thereby relieving instructors from answering similar questions
multiple times and focusing instead on other areas which need specialized and
human attention.

While the potential benefits of Al in higher education are immense and
some of these can help to address the many challenges facing universities
discussed in the previous section, there are significant ethical considerations
involved in the wider adoption of these technologies. Responsible innovation
implies safeqguarding against biases in Al algorithms, protecting data privacy,
and ensuring equal access to educational opportunities (Slimo and Carballido,
2023). Beyond the legal protections, transparency in Al decision-making is
crucial. Students and educators alike will need to understand how Al influences
assessments, grading, and learning experiences. Institutions must establish
robust ethical guidelines for the use of technology, emphasizing accountability
and fairness in all Al applications. Finally, as universities become data-driven
entities, the security and privacy of student and faculty information are key
areas where universities will need to review and strengthen their policies
(Huang, 2023). Strict protocols for data protection will need to be in place,
ensuring that the benefits of technological advancements do not compromise
the confidentiality and integrity of sensitive information.

lll. HOW CAN UNIVERSITIES RESPOND TO THE CHANGING
NATURE OF THEIR STUDENT AND STAFF POPULATION?

While external changes and shocks are a key element that universities
will continue having to respond to in the coming years, the change in the
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characteristics of their main stakeholders, students and academics is at
least as big a challenge. The people working in and learning in universities
have become more diverse and their preferences over work and study
patterns have changed. Over the last few decades, higher education has
generally seen an expansion all over the world with a doubling between
2000 and 2020 and participation rate of 40% in 2020 (UNESCO, 2022). A
larger proportion of the population is going to university and many more
are continuing to postgraduate study. At the same time, the demographic
profile of the student body is changing, with for example an increase in the
proportion of females studying and a tripling of the number of students
studying outside their home country (UNESCO, 2022). A combination of
inclusion policies and natural demographic change has meant increased
diversity on the staff front too, although it still does not match the diversity
amongst student populations.

While the increased demand for higher education has meant larger student
enrollment in many countries around the world, in the US and the UK at least,
there has also been a growing trend towards precarious contracts for staff (Wolf
and Jenkins, 2021). Parallel to this, recruiting and retaining academic staff who
teach has also become a challenge in many countries (Lord, 2022). European
universities tend to have very different institutional structures, but here too,
the literature shows for example, issues around workload and job satisfaction
among Spanish academics following on from changes to the governance and
regulation to public universities (Olaskoaga-Larrauri et al., 2018). In this section,
we consider the details of the changes in the staff and student bodies, evaluate
the implications of these changes for higher education and the structure of the
academy, and discuss how universities can respond to the resulting challenges
and opportunities.

1. Changes in Staff and Student Characteristics

In the UK, the number of students aged 18 to 24 in full-time education has
almost doubled between 1992 when a major drive to expand higher education
started, resulting in approximately 1 in 3 people in this age range being in full
time education in 2016 (ONS, 2016). Female students comprised the majority
at both the undergraduate and postgraduate population in 2020-2021, with
increased representation in the undergraduate student population from students
from disadvantaged backgrounds and areas, of non-white ethnicity, mature
students and those with disabilities (OfS, 2022). The US saw a slightly different
pattern, with undergraduate enrollment as a proportion of the population falling
between 2010 and 2021 after a steady rise since the second World War, and at a
time when tuition fees have risen steadily in real terms (Irwin et al., 2023). Post-
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baccalaureate enrollment, however, has increased. The demographic profile
of students in US higher education institutions has also changed dramatically
over the last few decades, with an increase in diversity in ethnicity, gender,
socioeconomic status, age and disability status (Cheeseman Day, 2020).
In both countries, more recently, the COVID-19 pandemic directly affected
both attainment and mental health status of higher education students
significantly and changed the perception of the value of in-person versus
online or hybrid education (ONS, 2020). In addition, school level attainment
effects imply long run effects for universities as students may arrive with a
different level of maturity or knowledge due to disruptions in their schooling
at a younger age.

In addition to these demographic changes, the way in which students
engage with university learning has changed. For example, —not surprisingly
given the recent cost of living crisis— in many countries, a higher proportion of
students are working whilst they study (Remenick and Bergman, 2020). This may
have implications for the student support universities provide, for example in
terms of providing employment opportunities within the university. There is also
increased competition for student time, from social media and extracurricular
activities to pressure to succeed in internships, which overall reduces the amount
of time spent on study (Barton, 2024). These competing pressures also mean
that students have more choices to make about when to study, including when
to attend live teaching sessions. Spending time on your degree during ‘normal’
working hours is no longer the default. All this might mean that a more flexible
learning environment is needed, to facilitate those considering work today as
well as their future careers needs. This can also benefit other groups of students,
for example, those who have caring responsibilities, commuting students or
those with specific disabilities.

Just as the student body has changed, so has the staff profile. The pace
of change is slow but data from the Higher Education Statistical Authority
in the UK shows that the proportion of females working in universities has
increased from 46% to 48% between 2017/2018 and 2021/2022. During
the same period, the proportion of white staff fell from 77% to 72% and the
proportion of staff with a declared disability increased from 4% to 6% (HESA,
2023). In the US there has also been an increase in the proportion of females
working in universities and an increase in the proportion of people of color,
although there is significant variation by job role and position (ACE, 2019).
There is less inclusivity when it comes to the pipeline moving upwards In
the university rankings, with most academics in top universities still coming
from a small set of other top universities (Wapman et al.,, 2022). In the UK,
there is also a rise in temporary contracts (HESA, 2023) and a casualization
of the workforce which in recent years has led to significant industrial action.
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Growing dependence on such a contingent faculty body is also evident in the
US (Colby, 2023).

2. Implications of the Changes in University Staff and Student
Bodies

The diversification of the student and staff body has meant that universities
have had to think about how to support different kinds of needs while also
reaping the benefits of a workforce that better represents the general population.
Equity and inclusion have become non-negotiable considerations for universities.
From the legal requirements to consider protected characteristics and to find
reasonable adjustments for students and staff with disabilities, to good practice
to build a harmonious working and learning environment in a multicultural
setting, universities are having to think seriously about elements of their core
activities which they may have neglected before. For example, the fundamental
nature of education has come under pressure. The increased diversity of the
student body, and changes in how they have experienced education since
the pandemic, has led to increased demand for inclusive and flexible education.
This can include requests for live teaching sessions to be delivered in hybrid
mode or at the very least recorded, pushback from students when the timetable
is not working for them and increased focus on having spaced out and flexible
assessment deadlines.

These requests for a change in what is taught and how it is taught fall
to staff to deliver, both in the classroom and in the wider student experience.
Universities need to equip their staff with the ability to respond to these
challenges, while at the same time, providing a supportive environment for
them. A more diverse workforce is likely to help in supporting a more diverse
student body, but if the representation in the former lags, universities will
face a challenge in providing an appropriate learning environment. Amongst
academics, including in leadership positions, there is still a high proportion
of white males which means the diversity of thinking needed to consider
the changing demands of students is not always evident. As a result, a more
conscious effort has been made in many institutions to design actively inclusive
strategies for the workforce and for the design and delivery of teaching. This
often includes policies on recruiting, training and hiring practices to ensure
that institutions and their students can benefit adequately from a diverse
global talent pool. The increase in non-permanent and part-time contractors,
particularly in the case of instructors, also requires consideration of how best
to recruit, train and retain staff and how to ensure sharing of lessons learnt
across faculty from one year to the next. In some countries, such as the UK, the
expectation for a greater focus on equity and inclusive practice is also reflected
in national regulations providing an extra incentive for universities to act.
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3. Flexible Personalized Learning Models for Student Success

The changes in student behaviors and the diversity of the cohort, and
wider demands on their time alongside studying, suggest that a more flexible
approach to teaching and learning may be needed at least for some of
the student body. A blended approach, with a mix of asynchronous materials a
student covers in their own time and timetabled live sessions that are recorded,
is a common middle ground that has emerged since the pandemic. Such a
flexible approach needs to be designed with care, to ensure the maximum
benefit whilst managing potential downsides.

One of the lessons emerging from the COVID-19 pandemic experience
is that high quality blended learning provision is possible but requires a great
deal of resources (Herpich, 2022). This is true both in terms of technical
systems and in terms of staff training and support. It also requires managing
student expectations around what a university education is and broadening
the definition of this beyond contact hours. In addition, the experience of the
pandemic has highlighted issues such as digital poverty (Times Higher Education,
2021) which imply that while universities can indeed harness technology to
reduce inequalities in access to education, there are other reasons why these
inequalities might persist. For universities in cities and other areas with a
premium on physical space, this also means reimagining the use of this space
to maximize impact. Whereas a lecture-based model of education focused on
content delivery might have been the norm, universities are able to think more
carefully for example about what kinds of content delivery can occur online and
what parts of the learning experience inherently require in-person interaction.
Such systemic reviews can in turn help universities to clarify their raison d’etre
in a world of MOOCGs as discussed earlier.

There is a lot that can be done with data to personalize the flexible learning
journey for students. Given the extent to which Virtual Learning Environments
or Learning Management Systems (VLEs or LMSs) are ubiquitous across higher
education, universities are already using data analytics through these and other
portals to individualize the learning experience (Krawitz et al., 2018). This may
range from using data mining to identify and target students at risk of dropping
out (Alyahan and Dustegor, 2020) and supporting distance learning programs
(Mattingly et al., 2012) to tracking engagement of different groups of students
(Foster and Siddle, 2019). Like any prediction model, the efficacy of this process
depends on the data available on which to train the model, but as more and
more universities are using VLEs extensively in their core education provision, the
quality and amount of this data will make these predictions better and easier to
interpret and use (Francis et al., 2019). While there are always concerns about
data privacy and the ethics of such data use, there is an increasing feeling that
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such an approach is required with appropriate safeguards to move from VLEs
being largely a content repository as they often were prior to the pandemic, to
becoming more of an “immersive and social learning environment” within a
“structured ecosystem” (Brown and Foster, 2023).

Even where students are not driven by their personal circumstances or
global events like the pandemic, universities may be faced with a demand for
more personalized and customizable learning models. One such situation is
the development of the Lifelong Learning Entitlement (DfE, 2023) in the UK,
which is the government’s attempt to enable learners to accumulate credits
towards a qualification in discrete units rather than having to commit to a
multi-year degree. The stated motivation for the introduction of this policy is to
help broaden access to higher education and to make it easier for the workforce
to upskill at any point in their lives. While the take-up of this offer is yet to be
seen, the rise in employers accepting MOOC credentials suggests that this kind
of provision may be in demand. One obvious change that universities will need
to make to facilitate the Lifelong Learning Entitlement is more modularization
so that learners can take classes at different times according to their preferences
and needs. While this may not be a major change for many universities, it is
likely that such learners will be less likely to be attending university in person for
extended periods, and therefore will need a blended provision.

The demand for more modular learning is likely to also lead to a demand
for interdisciplinary provision, which many universities may not have focused on
in the past. This might in part be driven by learner interest and a move towards
a learner-defined education path, compared to the traditional degrees based on
core disciplines and defined by universities. This is of course a natural next step
from the classic liberal arts model popular in American universities but is not
quite the same thing. The demand for this kind of education may also be driven
by employers looking for potential hires with skills spanning disciplines (Becerra,
2021). More generally, as interdisciplinary research especially focused on global
problems such as climate change, geopolitics and pandemics has become more
popular, interdisciplinary education seems to be the natural next step.

4. Using Technology and Training to Meet Wider Needs of Staff
and Students

No matter how the education delivery model develops, universities will need
to pay more attention to the support provided to students to enable them to
learn how to learn in a resilient and adaptable way whatever their context. While
the 2021 UK National Student Survey (OfS, 2021) brief on student experience
during the pandemic finds that undergraduate students in the country generally
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found their universities’ response to the teaching and assessment challenges at
this time satisfactory, they had less favorable impressions of the mental health
and other student support provisions. Not surprisingly, staff training in disability
awareness (Morina et al.,, 2020), inclusive pedagogies, and student support
more generally has become an important part of most universities’ provision to
meet their legal obligations as well as to ensure that their offering is appropriate
to facilitate student success. While there has been successful ramping up of
support in many universities around the world, the growing demand for higher
education itself implies that these efforts may need to increase over time. At the
same time, universities and their staff will need to understand the nuances of
specific types of support that are most impactful for specific groups of students
(Barnes et al., 2024).

One of the potential benefits of the developments in learning technology
including Gen Al as discussed earlier is that it allows universities to use data
on learner behavior to identify the need for intervention to improve student
outcomes and to tailor those interventions. Such use of “learning analytics” can
be a first step to understand both the issues facing individual students and to
equip staff with a better understanding of individual circumstances even within
large student cohorts so that they can develop appropriate support. Similar
considerations abound for staff as well, especially given the additional workload
and skill development associated with making changes to meet the needs of
the diverse student body. As the nature of the university’s mission in higher
education has and continues to evolve, academics have needed to change
too. They are moving from being largely focused on disciplinary knowledge
development and dissemination to having to be competent in a range of other
student experience related skills (Whitchurch, 2023). While universities in many
countries also have a legal obligation to provide support for staff mental health,
there is a risk that this provision constantly falls short as staff are asked to do
more and more to support students who may also be needing more and more
(Jayman et al., 2022). This cycle of increasing pressure on scarce resources, to
deliver on the education mission for a diverse student population, needs to be
managed through training and support provision for staff. Of course, increased
investment in human and physical capital will help increase the productivity of
the resource as well.

IV. CONCLUSION

Universities worldwide are navigating a complex landscape of challenges
that impact their education provision. These challenges span global and local
contexts, and their implications are profound. As we look ahead, it is important
for universities to proactively respond to these challenges and embrace them as
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opportunities for growth and innovation. In this chapter, we have considered
a range of different changes that directly or indirectly affect universities and
developed potential responses which may end up transforming these institutions
for the better.

The COVID-19 pandemic has disrupted traditional education models,
forcing universities to rapidly adapt to remote and hybrid learning. However,
it also helped to surface good practice existing within universities and the
need to continue investing in robust digital infrastructure, faculty training, and
student support to ensure resilient education delivery. Concurrently, geopolitical
tensions and shifting alliances impact international collaborations and student
mobility. Many universities have the networks to diversify partnerships, foster
cross-cultural understanding, and promote global citizenship and move
beyond these challenges. Finally, rapid technological advancements, including
MOOCGCs and Al, are reshaping education. Universities must integrate these
tools thoughtfully, enhancing personalized learning experiences and improving
administrative efficiency, and where possible, seize the opportunity to both cut
costs and develop new revenue streams using these technologies.

Universities are at their heart a function of their people, and here too, there
has been significant change. Student and staff demographics are evolving faster
than ever. Universities will need to address the needs of non-traditional and
lifelong learners, international students, and a diverse staff cohort. Cultivating
inclusive environments and tailoring support services are critical. Increasingly,
learners are also demanding flexibility in the education offering, to fit around
their lives and their skill requirements. In order to address these, universities will
need to explore competency-based education, micro-credentials, and stackable
degrees. Customized pathways and lifelong learning opportunities empower
students and enhance employability. This can be a challenge at any time, but
with shrinking budgets, reduced public funding, and increased competition,
university management and staff can feel like they are constantly operating
at heightened levels of financial and operational stress. Diversifying income
sources, optimizing resource allocation, and fostering industry partnerships can
mitigate financial strain.

Going forward, universities must be agile, forward-thinking, and responsive
to both global and local dynamics. By embracing challenges as catalysts for
positive change, institutions can shape a resilient and impactful future for higher
education. They will also need to be innovative about their external engagement,
working with policy makers, industry and the third sector to develop solutions
to global and local problems and to remind internal and external stakeholders
of their value to society.
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THIS IS IT: Al WILL CHANGE UNIVERSITY FOR GOOD
Mariano FERNANDEZ ENGUITA

Abstract

Higher education has long been living with the promise, or the threat, that
(micro)computing, the internet, or now artificial intelligence, will change
everything—whether to reinforce it, turn it upside down, or leave it by the
wayside. If we are to learn from the past “to avoid repeating it,” the lesson is
clear: once again, technology will not deliver what it promises, especially not to
this millenium-old institution, which is much older and more stable than the rest
of the educational system. But there is something new: each new technological
ecosystem that has penetrated education since the advent of writing, including
the printing press, has done so by multiplying access to information and the
reach of communication, but always at the cost of more uniformity, rigidity,
and one-sidedness. The paradigmatic example in this realm is the fiasco of
mass media (film, radio, television...), but also, earlier, the enduring textbook
and, later, the ephemeral computer-assisted learning. However, the fifth
transformation of information and communication, the digital one, in which
we are already immersed, brings two more things: the increasingly developed
capacity for personalization and the emerging capacity, just beginning with
generative Al, for interaction. In an institution that, unlike earlier educational
stages, is free from the custodial function, this can and should bring substantial
changes in the processes and relationships of learning and teaching, as well as
in its organizational and even material architecture.

Keywords: Higher education, digital transformation, artificial intelligence,
educational innovation, AlEd.

JEL classification: 120, 129.
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Since the initial enthusiasm about the abundance of Open Educational
Resources (OER), including the hybrid teaching developed during the pandemic,
the MOOCGCs (Massive Open Online Courses) or edupunk (a “do it yourself”
recovered or reinvented for education), we have not stopped hearing and
repeating that the university would change radically, or even be swept aside by
the new forms of teaching and learning driven by the digital transformation.
But we have also heard that an institution with almost a millennium of tradition
does not need to change in essence, and in fact it has not done so, beyond
merely integrating the new models in the offer of proven models, and eventually
for improvement, with audiovisual media (audio, film, radio, television) and
subsequent generations of information technology. As if that were not enough,
now comes Artificial Intelligence (Al), in particular the Generative Artificial
Intelligence (GenAl), which questions the usual evaluation mechanisms and the
relevance of the knowledge we were used to evaluate, or so many thought
when ChatGPT proved capable of passing one academic test after another.

More of the same, over and over again? Yes and no. Unlimited digital
resources, ubiquitous and deinstitutionalized learning, courses without limits
or prices, smart tutoring for all, hybrid education... Each of these waves of
euphoria has been followed by the realization of its limits and its unforeseen
consequences: information overload, digital garbage, lurking distractions,
the persistence of institutional credentialism, the deflation of MOOCGs, the
inadequacy and bias of massive and longitudinal data, the awkwardness and
boredom of video in the pandemic, and so on. If not more of the same, it is
true that we tend to predict the future based on the past. Looking back without
anger, we now have more than a century of grandiloquent promises about
how each new electronic medium (film, radio, television, video, and, of course,
computers) would revolutionize education. However, since Edison announced
the replacement of the schoolbook by the motion pictures, one hundred and
two classes of students and teachers have gone through school without such
a thing happening. Looking a little closer, computer science in particular has
been proposing the same thing since the sixties of the last century. Mass media,
the broadcasters, failed time and again because, even though their appeal
to the (audiovisual) senses and their (mass) scalability were in their favor, it soon
became clear that their total one-sidedness, their rigid sequentiality and their
strict uniformity were against them. Additionally, the personalization offered
first by the teaching machines, also a century ago, and then by the computer-
assisted instruction for the last six decades, never went beyond customizing the
timing and branching the itinerary through the same and unique content, with
the paradox of being able to lead to discursive boredom to the point of despair.
There is every reason to think that we are only facing new iterations of a more
than familiar process, something like the edutech variant of Groundhog Day.
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But there are three elements to consider that anticipate something
different. The first element is that we are experiencing a transformation of the
information ecosystem like no other since the printing press, comparable in
scope and depth only to the advent of the printing press or, before that, to the
advent of writing or language. In a technical sense, the printing press simply
massified literacy, but over time this gave way to a cascade of reforms and
religious wars, nation states, the progressive formation of the public sphere
and public opinion, mass schooling, the press as the fourth power. The digital
transformation is already bringing about broader, faster, and deeper changes
whose scope we have yet to grasp. The second is that, in a kind of confirmation
of what Engels called the first law of dialectics, the transition from quantity
to quality, changes that are apparently only affecting scale and speed end up
transforming processes and structures —the availability of digital resources, for
example, begins by facilitating access to formerly limited resources, the same
function that the lesson, the textbook, the maps or the typical multicopied
readings had before, and ends up rendering this function partly superfluous
and calling for a new, essential and difficult task of curation. The third is that
specifically Gen Al, the subject of this paper, gives learning resources a quality
that was previously exclusive to the teacher: the ability to adapt and interact,
something that no previous technology, strictly speaking, offered per se.

I. MOOCS: A TSUNAMI, MUCH ADO ABOUT NOTHING

In the year 2000, at the turn of the millennium, having overcome the Y2K
scare, which did not materialize, and having just finished a semester as a visiting
lecturer at the London School of Economics, | was approached by its director,
Anthony Giddens, with a proposal to contribute some of my own material to
Fathom, an online learning portal created on the initiative of Columbia University
and already joined by the LSE and Cambridge (later Chicago, Michigan and
the RAND corporation), the British and New York libraries and the Smithsonian
Museum (shortly after followed by the British Natural History Museum, the
British Museum of Science, the Victoria and Albert Museum, the Woods Hole
Oceanographic Institution and the American Film Institute). Fathom intended
to offer not only online courses, as open and distance universities did and, to
a lesser extent, in-person universities and business schools were already doing,
but rather all kinds of official or open educational and multimedia resources
for the academic community, hence the collaboration between universities,
libraries, and museums. The future was already there, and it was hard to
imagine a more powerful consortium, so without giving it a second thought, |
joined enthusiastically with some written work, an interview, and made myself
available to participate in any other way. However, Fathom did not do much
more than that, it lasted barely two years, and very few people remember or
even know of its ephemeral existence.
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At the end of the first decade of the century, however, more ambitious
proposals began to emerge. On the one hand, there were the formulas that
suggested leaving the university institutions behind in favor of self-organizing
one’s own education, leveraging the abundance of online resources available
and the possibility of liaising on internet with kindred spirits and relevant experts.
In 2008, Jim Groom took on Blackboard, the first large-scale commercial LMS
(learning management system) and coined the term Edupunk (Groom, 2008),
which was greeted with some enthusiasm (Ebner, 2008; Piscitelli et al.,, 2012),
and which would encourage or make room for somewhat more specific concepts,
though never much, such as heutagogy (Hase and Kenyon, 2000; Blaschke,
2012) inside and D/Y education (Kamenetz, 2011) outside, ubiquitous learning
(Cope and Kalantzis, 2009; Kidd and Chen, 2011) or invisible learning (Cobo and
Moravec, 2011) galore, etc. On the other hand, there were recursive prophecies
about the end of the university as we knew it, to be replaced by totally or
essentially online formulas. As early as 1997, business guru Peter Drucker
predicted: “Thirty years from now, large university campuses will be relics.
Universities will not survive” (Lenzner and Johnson, 1997). Less a guru than
an entrepreneur and venture capitalist himself, Peter Thiel launched in 2010
20 under 20 (20 annual scholarships for people under 20), later renamed the
Thiel Fellowships, for young university students, or those about to start, with a
business idea and willing to leave the classroom to devote themselves fully to
it, which would simply confirm that in the entrepreneurial culture that inhabits
the intersection of American universities and the technology sector, a good idea
that finds funding may well provoke and justify academic desertion (in various
ways, this was or would be the story of Gates, Jobs, Ellison, Dell, Page and Brin,
Fanning, Zuckerberg, Musk, Kalanick, Dorsey, Koum and others); while irrelevant
against the backdrop of the unstoppable expansion of higher education, they
were nonetheless an ostentatious sign of the questioning of their value from
the high-tech field and by an active employer and headhunter, even though he
himself had been a model scholar, LLM from Stanford.

But the university has survived all these calls to flee, just as schools did in
the 1970s with the lllichian calls for de-schooling, often applauded but never
supported. It is true that the rising costs of college are hardly sustainable,
either for the public budget or for private spending. In the first case, the
government can always respond by diluting the resources (i.e., increasing
the number of places without increasing the endowments at the same rate)
or by differentiating the supply (i.e., allowing an increasing stratification of
degrees and differentiating the value of the centers), but even if the latter is
a general trend, the teaching staff is less elastic downwards than upwards
in the face of fluctuations in demand induced by demographic or economic
cycles, and the rising costs of supplies and services can hardly be avoided. In
the second case, the costs are borne, with determination or resignation, by
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families with middle-class aspirations, few children, two sources of income, and
a willingness to go into debt if necessary, to the point that there is growing alarm
about the rise, or even the bubble (Marr and Hornton, 2009) of student debt
in countries with more neoliberal education policies, such as the United States
or Chile, where such investment can be individually very profitable. However,
given the expansion, it does not seem to be a good idea for everyone, with the
corresponding risk of default and, in the rebound, personal ruin, social friction
and discrediting of higher education, in addition to increasing inequality. In any
case, neither the number of enrollments nor the cost of university education has
ever stopped increasing.

More focused on the present and future of large companies, including
universities, the late Clay Christensen, the disruption guru, predicted in the
last decade that between a quarter and half of American colleges (out of an
estimated four thousand, of very different nature) would disappear or merge
within a decade or a little more (though he always said this in informal contexts
such as conferences and interviews, which made it even easier to jump into
the headlines) (Hess, 2018; Horn, 2018). Christensen saw it because of online
courses, which already had a long tradition, albeit for a minority, but also,
more specifically, because of the (then) recent growth of specialized college-
level online courses that could be taken in high school (the Advanced Placement
courses, a very specific and controversial modality in the United States); the
supplemental courses for college students, as well as the already noticeable
retail of purely online charter schools (cybercharters, such as Florida Virtual,
Pennsylvania Cyber, Aspire, Laureate, and others) and purely or primarily distance
universities (such as Western Governors, Southern New Hampshire, Phoenix
Online, American Public, Strayer, Grand Canyon, Arizona State, Liberty, etc.).
He saw all of them as a perfect, rather than canonical, example of his model
of disruptive innovation: a product that starts out as second-rate, for a new
audience that cannot afford first-rate, but whose quality gets closer and closer
to first-rate until it surpasses it. It should be noted that although MOOCs had
their moment of glory during this decade, Christensen does not even mention
them in his works on disruption in higher education (Christensen et al., 2011,
2012), as his diagnosis had nothing to do with them. On the contrary, in one
of the few texts in which he and one of his collaborators mention MOOGCs, they
do so in a clearly disdainful way toward their “tremendous fanfare” (Weise and
Christensen, 2014: 4). Despite his exaggerated predictions, Clay Christensen
and his institute’s criticism of the university (as well as the school) was not
in the sense of a massive replacement of in-person teaching by a distance or
online formula, but with an eye to mixed or blended formulas, years before the
COVID-19 pandemic brought the idea of hybrid education into the limelight.

MOOCGCs (Massive Open Online Open Courses had their moment of glory,
which was neither brief nor discreet. The first MOOC officially considered as
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such, Connectivism and Connective Knowledge, directed by George Siemens
and Stephen Downes, took place in 2008. In 2011, Sebastian Thrun and Peter
Norvig at Stanford launched their Introduction to Artificial Intelligence course
as such, which surpassed 160,000 students and was soon emulated by Andrew
Ng and other professors at the same university. Seeing the opportunity, Thrun
founded Udacity in 2011, and Andrew Ng, along with Daphne Koller, founded
Coursera in 2012. That same year, the Massachusetts Institute of Technology
joined the race by creating MITx, which, with Harvard’s collaboration, would
soon become edX, both initiatives were spearheaded by Anant Argawal.
Referring to this, and in the same year, John Hennessy, president of Stanford
University, proclaimed: “A tsunami is coming” (Auletta, 2012), and the New York
Times (Pappano, 2012) declared it the year of the MOOC. Immediately after,
there were impressive enrollment numbers, regularly in the tens of thousands;
continuity figures were not that high, though; and completion figures were
even lower. While the organizers debated how to foster virtual (“collaborative”)
contact among enrolled students, how to administer a feasible (and reliable)
assessment, and how much to charge for certification (of attendance, of
achievement, of passing the bar, of having learned as much as within their
ivy-covered walls?), the vast majority of their students did not complete the
program, did not go beyond following a couple of units or accessing their
open resources, merely took a peek, or simply did not reappear after enrolling.
(Rivard, 2013). And, by the way, those who peeked the most and who took the
best advantage of them were not the outcasts of the earth, but rather those
already advantaged in society and in the educational system, yet another case
of the Matthew effect (Saleh and Sanders, 2014).

Prima facie, therefore, a bluff, a resounding failure in terms of effectiveness,
efficiency, and equity. In fact, what seems to have stuck in the minds of everyone
in general, and university professors in particular, is simply that the spectacular
enrollment figures were followed by no less spectacular dropout figures. But
things are never that simple: the 4 or 5% of enrollees who complete MOOCs
(those superstar MOOGs, to be exact) certainly pale in comparison to the 84.6%
of students who graduate from Harvard at the end of the expected four years,
let alone the 96.7% who will have done so at the end of six years, but it should
not be ignored that those who managed to enrolled on campus were already
only 5.9% of the applicants, so the graduates would be 5% of those who
applied for admission after four years and less than 6% after six years, which
gives us surprisingly similar percentages in both cases, within the ivy and far
from it. MOOCs have been accused of being too easy, but Harvard has long
been suspected of inflating grades. Applicants who did not get into Harvard
would undoubtedly go elsewhere, but those who dropped out of MOOCs could
have dropped out of any course of study, including other MOOGs. In any case,
of those who enrolled, it is more than likely that many did so out of curiosity, to
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obtain the learning materials, or for more limited purposes than to do the full
course, since price was not a barrier to entry.

The objection that MOOCs have their audience in developed countries and
among the more educated population, including those with higher education
(also among teachers, by the way) is undoubtedly stronger, i.e., that they are
part of the Matthew effect, whereby the already rich (in education) become
richer (in education and in economic value) and the poor become poorer (at
least in relative terms). The problem is, however, that this criticism is applicable
to the entire university subsystem, old or new, residential, in-person or online,
because of its selectively cumulative character in a society and economy where
degree level is increasingly associated with already growing inequalities of
wealth and income, status and life opportunities; especially when it is a private
expenditure, but also when it is publicly funded (see Hayes, 2013; Frank, 2016;
Markovits, 2019; Carnevale et al.,, 2020; Sandel, 2020). But however much one
may say or wish otherwise, this is to be expected of any university offering, all
the more so when it targets a new territory or a new community.

Even in the middle of the golden year, it was clear that there was another
problem, not so much on the outside as on the inside. Amherst, Duke, and
a few other universities refused to join Harvard and MIT in edX when they
could have, but the most paradigmatic case was in California, specifically at
San Jose State University (SJSU). Michael Sandel is a political philosopher, a
lecturer at Harvard, with a very solid body of essential writings in the field. His
course Justice was the first that this university offered for free online. Although
it never came to contest the top of the popularity charts with computer science
courses (Machine Learning by Ng, from Stanford, Programming by Severance,
at Michigan, etc.), courses closer to self-help (Science of Well-Being, by Santos, at
Yale, Learning to Learn: Powerful Mental Tools..., by Oakley, at San Diego,
etc.), or second language courses with professional horizons (English for the
Workplace..., from Pennsylvania, or Chinese for Beginners, from Beijing, etc.),
Justice made Sandel a kind of academic rock-superstar not only in and around
Boston, but on a global scale. But at the other side of the country, in the heart
of Silicon Valley, at SJSU (the only public university in the valley, on the southern
shore of the bay), which undoubtedly has a hard time competing with Stanford
or Berkeley, among others, someone had an idea: to combine the master classes
of the best MOOCs with the personal attention of their own faculty, following
the latest pedagogical trend, the so-called flipped classroom. There was no
problem with some MIT MOOCs and in-house in-person engineering courses,
such as the electrical engineering course, in which its students were split into two
groups. One group followed the initiative, and the other did not. The initiative
offered better results than the traditional format (Ghadiri et al.,, 2013; Ghadiri,
2014). But the idea upset philosophy lecturers, who are always more sensitive
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about their aura and were angry about the proposal to do something like this
with Michael Sandel’s course and local philosophers. “There is no pedagogical
issue in our department that JusticeX [Sandel’s MOOC with edX] is designed to
address, and we have sufficient faculty to teach our equivalent course,” Sandel
was informed in an open letter. Sandel was forced to issue a sort of apology,
explaining that he had merely offered some resources and did not want to take
anyone’s job, especially not his colleagues’ (Carey, 2016).

Il. THE PANDEMIC: EVERYONE GOES HOME AND WEARINESS
FOR ALL

In the end, the MOOCs did not wipe out anything, but at the end of the
decade another tsunami was lurking: the COVID-19 pandemic, which forced
the evacuation of classrooms, starting with the university. Few spaces are as
densely populated as classrooms, so during the period of exponential spread
and high incidence of the virus, they were natural candidates for closure,
especially where the students were already adults so there was not the relative
counterbalance of the care function. There were organizations with powerful
digital infrastructures, though more for some things than for others, with
operational LMS (Learning Management Systems, then whitewashed as Virtual
Learning Environments, VLE) in frequent, even daily use by everyone, though
often only at the most basic level (uploading presentations or texts in pdf
format, communicating exam dates or grades, scheduling tutorials by chat or
e-mail...). The participants were presumably well equipped and competent:
lecturers who used at least ofimatics and something more in their back office,
i.e. to prepare their classes, and possibly even more tools for research; students
who were digital natives, i.e. at least regular users; and all of them had one
or more personal devices and were predictably better or worse connected.
Laboratories, some field work, and cafeterias could not be replaced, but the
most common teaching and learning practices could: lectures, readings,
tutorials, and assessments, each with its functional and contextual specificities.
An experiment of massive innovation and, unfortunately, strongly motivated by
circumstances; or at least a generalized novelty.

Not just at university, of course. The stress test was mainly on formal
primary and secondary education. Forget about kindergarten no matter
how much we insist on its educational function (in Spanish it is called “early
childhood education”, rather than daycare or kindergarten, but not “school”,
to avoid the pressure for early literacy), its real function is still essentially care,
and there is little or nothing to offer at a distance or online. In primary and
secondary education, on the other hand, and more so as the years above, the
role of the school becomes more and more one to provide information (and
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knowledge and even wisdom, of course, but always linked to information:
lessons, books, notebooks, exercises...), which is precisely what moves best over
cables and waves and between different devices. Every school, every school
system, made some effort to maintain a certain amount of de-schooled teaching
in a purely spatial sense: In the best cases, a more or less faithful replica of
in-person activities, such as classes or lessons, tutorials, assessments, even some
teamwork; at the very least, some form of information dissemination, whether
massive, broadcast or broadcast-like (radio, television, open resources on the
Internet), or more focused on individuals or small groups (e-mail, messaging
applications, or even voice calls whether on the new or the old telephone). We
have even seen examples of what could be considered heroic care and attention,
such as teachers visiting the homes of students with whom they have lost
contact, and the occasional residual canteen service and even shelter for students
in extreme situations. This forced deployment, in which we understandably
looked at the best examples, led many people to say that after this experience of
hybrid education (or teaching, learning, school, university..., and perhaps mixed,
fluid, blended, liquid, hypermedia...), everything had changed and nothing would
ever be the same again: the hybrid formula is here to stay. Those statements were
repeated over and over again, without dwelling much on specifics.

Perhaps that is the key: it is here to stay. If you look up that sentence
online, "it is here to stay”, you will see the insistence —rivaled perhaps only
by the predisposition of teleworking being here to stay too. Enthusiasts for
the integration of digital technology felt justified in claiming, or wanted to
believe, that the forced move to online teaching and learning would have
the effect of demonstrating its effectiveness, efficiency, and excellence for all,
as did telework enthusiasts. Or perhaps they were not so convinced of the
demonstration and, even if unconsciously, wanted to compensate with their
enthusiasm for the lack of evidence of the virtues of hybrid innovations, as in an
incantation, or their own perception of the perceptions of others in this regard,
as in an exorcism. The diagnosis was more than suspicious for an institution and
a profession that had so little regard for any major technological innovation. At
first, any argument was a good one for evacuating the classrooms, intuitively
feared as the worst source of infection, hardly comparable to public transport
or mass events, but less dispensable than these, so it was no bad thing that
such a harsh measure seemed less so thanks to an alleged success of the hybrid
experience. But there was no such success: without failing to appreciate the
efforts of institutions, professionals and the community, from some centers
that set up replicas quite close to ordinary teaching, which was what it was all
about, to the numerous images, as moving as extravagant, of spirited and hard-
working educators improvising their first video or sweating pixels (ink could
no longer be) to organize and maintain a videoconference, what was actually
done was something else. Emergency remote teaching (Hodges et al., 2020)
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was implemented, a very partial and limited copy of ordinary teaching, severely
diminished by the limitations of the technology itself (equipment and software),
connectivity and digital skills in schools and homes, teachers and students.

As the pandemic began to subside, and the alarm about children’s
supposed role as super-infectors proved to be unjustified, the situation began
to change, slowly and perceptibly. Before the pandemic, in the setting of non-
university formal education, the worst that could be said of anyone, especially
families, was that they considered school as a kindergarten or a parking lot
for children but when some also thought that they saw the writing on the
wall with the replacement of teachers by technology (saying that it would be
robots, the ultimate nightmare, would be going too far), then they started
singing the praises of the essential nature of proximity, the importance of care,
etc. The experience of remote teaching in case of emergency, largely a fiasco
by the standards applicable in normal times, was seen as a demonstration
of the limits of digital technology, not of its possibilities. Particularly at the
university, where the institution, faculty and students were considered to be
technologically equipped and capable, the adult learners were more or less
mature and the teaching and learning activities were more duly information-
centered, the experience was better, but not good. Some lecturers, only a few
but more than cero (which should have been the case), adopted an evasive
attitude; others, more numerous, did not know how to proceed, beyond the
usual uploading on the virtual platforms some educational resources, mainly
texts and, struggling to use videoconferencing applications. The university’s
IT services urgently scaled up and reinforced their storage and connectivity
capacity and installed cameras in classrooms for the hybrid or limited in-person
teaching period, with bizarre performance. In addition, assessment procedures
proved difficult and in some cases inadequate, insecure, or conflicted. While
on the whole it was much better than isolating oneself and staying home until
the pandemic was over, in the end most people were overwhelmed by the
improvised and accidental use of a medium they did not master.

The fact that the balance is not very good perhaps explains why, in
principle, such stocktaking has not been done. In December 2020, the year
of COVID-19, the Conference of Rectors of Spanish Universities presented the
report La Universidad frente a la pandemia (CRUE, 2020). The text was a perfect
example of what is usually called administrative grey literature: an imprecise
enumeration of a series of measures that would prove the rapid and effective
response of universities to the epidemic and the lockdown, all with a certain
tone of self-promotion, but without sufficient descriptions or precise figures
(except for some on expenditure and investment, which in themselves did not
mean much) and without a proper balance sheet. This should have come later,
since this publication, as it was stated a dozen times, was only a first “preview
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of results” in anticipation of the “final report” to be published in mid-2021.
However,... this never happened, the CRUE never published this report. In one
way or another, before or after, formally or informally, all the universities had to
take stock of the lockdown period and the successive variants of the new normal,
and the university authorities often issued statements about their satisfaction
with the efforts made. However, the truth is that in general and with a few
exceptions, such the public in-person universities (UAM, UdN, UPC), the logical
exhibition of the Spanish Open University UNED and some private universities
(which, due to the nature of their offer or their business model, were much
more experienced in online teaching and had to replace only partial or even
marginal in-person activity), there was no systematic and public stocktaking.

Il.THE RETURN TO THE ALREADY MORE THAN OLD NORMALITY

Although, according to the rumor mill, the hybrid university was also here
to stay, what is certain and logical is that, after a rise during the pandemic of
virtual and virtualized teaching (i.e., of degrees designed directly for online teaching
and those forced to migrate due to the lockdown or the simple subsequent
precautions), what has come is the predictable fall of the virtual and the return
to the in-person teaching. To date, there are no reliable statistics on MOOCs,
but indicators of the interest in them and indirect indicators of their demand,
such as visits to information sites or the stock price of the major providers, seem
to show that, after a sharp rise in 2020, there has been a fall to a new valley
only slightly above the previous level (Shah, 2023). As for traditional in-person
universities, everything seems to be back on track: students are back in the
classrooms and lecturers are teaching as they did before the pandemic; perhaps
with a slightly higher use of digital resources but only as a support or passive
recording of information rather than as a means for collaboration (in virtual
groups) and (autonomous) learning, with slightly more intensive use of virtual
learning environments (LMS), and undoubtedly in a better position to face
another potential pandemic such as the 2020 crisis or other less catastrophic
events, such as the Philomena storm in 2021.

Perhaps there is no reason to be surprised. As we said at the beginning,
we are talking about a centuries-old institution. There is a tendency to think
that the university is at the forefront of knowledge, which seems quite correct,
both in terms of its research function (which, however, is increasingly shared
with other public organizations and, above all, private companies) and in
terms of its vocation to transmit the most advanced knowledge, while the old
joke about the monk, who hibernated centuries ago, but who would feel at
home if he woke up in a classroom, is repeated with reference to a school,
that is, non-university education. But the reality is different: the classroom of
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today’s elementary school or high school may look familiar to a Jesuit, Piarist,
or Lasallian monk of the nineteenth century. However, it would not be so
familiar to any monk or even less so to a lay teacher who hibernated in the
eighteenth, seventeenth or earlier centuries, for the egg-carton classroom we
know today, with its group of students of (almost) the same age, who are
taught the same thing and at the same level (without almost), is a modern
phenomenon that was developed with the universalization of the school
system, which was conceived and designed only in the seventeenth century, but
was not generalized until the nineteenth and twentieth centuries (Fernandez
Enguita, 2018). Apart from that, what would be surprising for a monk of the
nineteenth century is the diversity in the organization of space and activity (not
time) that can be found today in different levels of education or in different
schools or classrooms of the same level of education. This is pitiful in relation
to what is possible and necessary, but surprising for those who have in mind
the idea of a strictly unique model, the one best system, or coffee for all. Who
would not be surprised by a current classroom would be a university professor
who hibernated even before, whether it was Fray Luis de Leon in Salamanca of
the sixteenth century (the classroom where he taught is still preserved with the
same physical structure), Laurentius de Voltolina in Bologna of the fourteenth
century, Constantine the African in Salerno of the eleventh century, or even
Hypatia in Alexandria of the fifth century, because the layout was already
the same: a scholarly teacher addressing a group of students collectively, from the
chair; a dissertation without a book or a lesson with a book, from the one who
possesses the knowledge (or the book) to those who do not possess it but
demand it and, moreover, are adults, aware of its value, whatever it is and for
whatever purpose, and therefore willing, if not always, at least in principle, to
make the effort of the only possible way to acquire it.

But we no longer need this model. The university teacher can, in master
class mode, introduce a subject, adapt it to the specificity of his students, link
it to nearby or current issues, reveal its hidden implications, try to make it
attractive, etc., but he no longer has to be the only carrier of all the information
and knowledge that the student needs, and even less to be it all the time, live and
on stage. With online teaching, it is almost always possible to watch or
re-watch recorded lessons at any time. Normal in-person teaching can also
be supplemented by recording and replaying lessons, as was often done in
the post-lockdown era of reduced presence and blended learning, and as can
be done again to facilitate combining study with any other activity. In fact,
there are initiatives such as the flipped classroom, based on the traditional
master class being delivered digitally to be prepared beforehand by students
outside the classroom and regular hours. Many teachers have long provided
support material for their lectures, especially presentations with digital slides
(but also, and even earlier, summaries, diagrams, graphs, data tables, printed
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transparencies, etc.) during class (usually on paper), before or after class (more
feasible on digital media). However, it should be added that there have been,
and still are, teachers who have refused to provide them, even though they use
them in their classes, thus forcing students to take notes as if they were purely
oral presentations (there are people who theorize about the student’s manual
note-taking as a mnemonic device, but there are also people who see it as a
trick to fill the teacher’s time, not to mention a frankly sloppy idea of intellectual

property).

There have always been teachers who did not go beyond the textbook,
even some who could not even arrive to the textbook. In fact, at least this was
an important part of their original function, precisely in the university: lectio
and lector, an etymology that is still present in terms such as leccién (lesson in
Spanish) although the word lector (like lettore in Italian) has remained to name
the native collaborating teachers of a foreign language — although in Catalonia the
word has been recovered for doctoral assistants; lecture, lector, lecturer or
reader are still fully in use in English; lesen, Lektor or Vorlesung in German,
etc. The words referred to the act and the actor of reading the text contained
in a book, which the students generally did not have and could not have. But
university teachers, and all the more so with the advent of the textbook, soon took
on another function: to integrate into their masterful teaching some or much
of what was contained in the text with other external elements, i.e. other texts
or authors more distant in space, time, or the division of disciplines, their own
and others’ experiences and reflections, theoretical or practical demonstrations,
activities other than reading and writing, communications and collaborations
other than the teacher-student interaction, etc. At the end of the day, the teacher
was already acting as a curator of an exhibition, although his material was
mainly information records and his exhibition was basically oral, that is, a lesson.
Of course, there were also compilations of readings, invited experts, extramural
excursions, laboratory exercises, etc., but always with the essential limitation
that the basic stage, the classroom, was for speaking, listening, and writing,
and the main information support was the book. The digital transformation of
information, communication and culture (but not, as of today, of education),
available to everyone (at least to all university students) with the digital gadgets,
or with the underlaying digital trinity: personal device, software and connectivity,
and particularly powerful for the management of information and knowledge
thanks to software as a meta-medium or as a medium of all media (those already
used in university education and all others, old and new, those that already exist
and those that will come), radically changes the scenario for the teacher, which
is no longer characterized by abundance but rather by superabundance and
overabundance of all kinds of resources, which takes him out of the traditional
role of transmitter, even transmitter of the most advanced knowledge (which
is already an increasingly demanding challenge in itself), to take her to the
role of curator of this dynamic and changing professional capital, to the role
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of designer of activities, environments, situations, experiences and learning
itineraries.

IV. Al AT THE TEACHER'’S SIDE AND SERVICE

The world of computer science has always offered and promised to the
world of general education to be more than a medium. On top of other promises,
such as developing the intellect, paving the way to better employment, fostering
creativity, stimulating interest, etc., the promise of smart tutoring has always
stood out. Almost half a century ago, Patrick Suppes wrote: “We can predict
that in a few years millions of schoolchildren will have access to what Philip of
Macedon'’s son Alexander enjoyed as a royal prerogative: the personal services
of a tutor as knowledgeable and attentive as Aristotle. (Suppes, 1966: 207).
As a polymath, Suppes’ guild was philosopher, in addition to his solid scientific
and mathematical training and advanced computer skills, which made him
prone to overestimate and idealize, as most do, Aristotle’s tutorial relationship
with Alexander (see Brunt, 1993; Gomez Espelosin, 2019). Suppes’ idea,
however, was strongly anchored in a very traditional and transmissive concept
of teaching, or a very passive and receptive concept of learning. The computer
would be “programmed to follow the history of each student’s successes
and failures in learning [his successes and failures on successive questions or
tasks] as a basis for selecting the new problems and new concepts to which he
should be exposed next.” Suppes nurtured a larger ambition, specifically that
computers would become capable of understanding a student’s question in
natural language (which would potentially open the door to everything), and a
big question mark about how far one would be willing to go with diversification
based on ability. But in any case, both the practical power of computers at
the time (Suppes was leading an applied project with Richard Atkinson in a
group of Palo Alto elementary schools) and the author’s apparent pedagogical
approach meant that those experiments focused on highly standardized areas
(language and mathematics), where customization was limited to a tightly
structured curriculum,

Despite the rapid advance of computer science and the unlimited
availability of information and knowledge on the Internet, it can be said that,
virtually until yesterday, the promise of smart tutoring, syllabus customization,
etc., through artificial intelligence remained within the conceptual —and
arguably political, inasmuch as they imply a choice about the distribution of
power in the educational process— limits of the individualization of teaching,
not learning. In short, the teacher would continue to retain full control. The
variant in which the pupil or student, after having followed some instruction
(coming from the teacher, the book or the computer) answers some questions
or does some exercises and, depending on the correctness or incorrectness of
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his answers, is allowed to advance or is kept at that level or even returned to
a previous level, or is referred to explanations adapted according to his errors
or shortcomings or even according to the time of the answer; or the variant in
which this information does not provoke decisions by the program, but is sent
to the teacher who will decide about it (human in the loop). Both are similar
because they adapt, diversify or personalize the teaching. Of course, they may
be more flexible than Skinner’s programmed teaching and machine books, or
even Crowder's branched teaching books, which already did that on paper, but
they are always on the side of teaching, wherever it comes from.

In this model, which we could call docentric, a greater and better
personalization is expected only on the teaching side. It has always existed in the
university, but with a clearly limited scope: in the direction of a doctoral thesis
in any university —although not always— or in specific and very expensive models,
such as the Oxford tutorial or the Cambridge supervision model. Any ambition
for a wider extension leads to the hackneyed problem of the student/classroom
ratio, whether in the university or in any other part of the educational system.
But this is a demonstrably ineffective and inefficient path, even if it attracts the
maximum consensus among teachers (as happens with the overall superiority
of the master class at university, grade repetition in secondary school or
the intensive and morning day in primary school: all groundless). Reducing
the student/classroom ratio, at any level of education, is very expensive
and produces little or no results, both in comparison with other measures.
Although the weakest analyses can receive an unusual response when they
say what everyone wants to hear (e.g., Glass and Smith, 1979), most research
and meta-analyses have repeatedly concluded that there are no effects or that
they are spurious or negligible (Slavin, 1989, 1990; Odden, 1990; Shin and
Chung, 2005; Opatrny et al., 2023), especially as long as they remain within
the range of what makes economic sense: from thirty students to twenty,
to fifteen, to ten... The effects only really appear at the lowest ratios, three
or two students and, of course, one, the ultimate personalization. Part of
the plausible explanation is that, in reality, the teaching method does not
change until these minimum numbers are reached. This has at least two
implications: one is that co-teaching, the presence of two or more teachers in
the classroom, may be more effective, not because it reduces the ratio (which
will be the same in principle if it is part of the accumulation of groups), but
because it allows, almost forces, any teacher who is not teaching to deal, in
a more personalized way, with the students; the other is that the teacher’s
ability to teach differently will depend on his or her prior training in this
regard and on the precise information he or she has about each student. | will
not discuss that training here, but | will discuss the information available and
how to use it.
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Universities swim in an ocean of data — as does society as a whole, but
even more so because their infrastructure includes a good deal of equipment,
their public will always be mostly young people who are uniquely receptive
to and fully equipped for technological innovation, their operations include a long
succession of administrative records (the digital footprint), and their main
activities are already largely digitized (though hardly transformed). However,
this gigantic arsenal of data and its continuous flow cannot be exploited by
itself. The information that is processed for ordinary administrative processes,
annual reports or “transparency” policies are far from ideal; this is evidenced
by the widespread preference for presenting data in pdf format, i.e. in such
a way that it can only be read in the format that the competent authority or
office wants to read it and to do it in another way requires a considerable
amount of time, which for most is a deterrent in itself. Apart from the necessary
availability of the raw data (the suitably anonymized microdata) for researchers,
such data must be easily readable and interpretable to make this wealth of
data truly useful to academic decision-makers; in particular to teachers, on their
student groups in the short term and their teaching methods in the long term;
as well as to intermediate authorities such as head teachers, coordinators of
subjects, degree coordinators, etc., and all the more so for the often promised
personalization, which is supposed to be agile, practically on the fly. In fact,
relevant and manageable data have been available for many years now, and
even decades, but they have hardly been used. Spreadsheets are now over
forty years old (Lotus 1-2-3 was released in 1983, and Excel was incorporated
into Office in 1989 for MacOS and 1990 for Windows), but for decades we
could see many teachers ignoring them or using them to make lists and tables
(for saving and editing, not for calculating). Virtual environments or learning
management systems (EVA/LMS) are not mature yet but they have come of age:
Blackboard was launched in 1997, Claroline in 2000, Moodle in 2002, Sakai in
2005... They all include a thorough record of the student activity: how much and
when they accessed, what they viewed or downloaded, what they handed in or
not, how much time they spent on any interactive functions, etc. This poses the
usual privacy issues (as does a paper-based exam or a tutorial in an office) and
could conceivably lead to a panoptic drive, but system administrators can easily
regulate what data and in what format it goes to whom, particularly to teachers
and other academic bodies. The point, quite simply, is that no one, or almost
no one, is leveraging this information: neither the university authorities nor the
lecturers, many of whom are not even aware of its existence.

The organization of the education system, including the university system,
has evolved largely for the sake of simplifying information for and by teachers:
one single textbook and one lesson, a frontal classroom, strict schedules of one-
hour lessons, standardized exams to the extreme of the multiple-choice test on
graded paper, grades from zero to ten, the binary division between pass or fail
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in any subject, course, or degree, grade repetition as the ultimate and often
the only adaptive response... Any alternative to these summary procedures that
goes beyond the limits of quick thinking (in Kahneman'’s sense) or intuition adds
uncertainty and is time consuming, so it tends to be rejected or reabsorbed.
It will not be possible to leverage the growing flow of information if it is not
organized and presented in a way that is agile, accessible and easily interpretable
by those who have to use it, especially teachers. This implies, on the one hand, a
precise selection of what is relevant and what is not, and, on the other hand,
sufficient elaboration so that it does not lead to an avalanche of information
or to anxiety, so as not to burden the teacher with information that is not very
useful or even counterproductive (a certain Spanish university, a leader in many
technological applications, introduced a videoconferencing platform with real-
time information on the level of attention or interest of the students — how
many are paying attention, how many are distracted, etc., measured in real
time with facial recognition software... and they had to withdraw it because its
main effect was to provoke distraction and anxiety in teachers). However, this
is an area that is little or not at all developed in the field of education, despite
the fact that in the social sciences there is a very long tradition of symbolic and
graphical representation of information, for which it should not be difficult to
develop appropriate user interfaces: dashboards for organizational managers,
control panels for teachers, and so on. In this field, and particularly in the field
of data visualization, we can learn a lot from the financial world (e.g. banking
applications and stock exchange information), from medicine (the numerical
data of an analysis or the graphical visualization of diagnostic imaging for the
professional ordering it), from the printed or digital press (the increasingly
common infographics), etc.

In short, the university, like the educational system as a whole, needs a
double movement. On the one hand, a shift from the teacher to the data,
because although the other side of the university’s work, research, is completely
data-oriented, and the teaching disciplines focus on content, the practice of
teaching is not, either in terms of its scope or its procedure, focusing on data,
i.e. the data of learning (the digital footprint, clicks) and evaluation (traceability,
longitudinal and transversal recording) are not used to adapt the learning and
teaching processes. The average teacher today already has approximations
through exams and other tests and a necessarily very limited dialogue in tutorial
sessions, but digitization offers new, incomparably richer possibilities to study
aggregate data from any group of students, more representative for any size,
and longitudinal data from each individual student, much more detailed than
a small number of tests or a very limited tutorial session. Of course, the more
holistic elements, non-verbal communication, theory of mind (what the other is
thinking), empathy, mirror neurons, etc. will be missing, but we are not talking
about replacing, but combining, coordinating and otherwise complementing
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direct and indirect information, subjective perception and objective data... On
the other hand, the algorithms that collect, process and deliver the data must
be closer to the user’s experience, i.e. to the teacher’s perspective, to what
she really needs to know, or how it will improve her work if she learns it, and
to what he can really handle and assimilate, so that the new information is a
support and not a nuisance, a plus and not a minus. This requires not only the
specific work of the designers and developers of these information algorithms,
but also the participation of the users, i.e. the education professionals, from
the initial design to the final use, and not only by “dreaming a dream” at the
beginning and rating it between one and five stars at the end, but by entering
into a dialog at all stages of the process, from conception to implementation,
in its alpha, beta and stable phases.

Meanwhile, the character of the year was ChatGPT, and it will do it again;
or, in more general terms, it will be Generative Artificial Intelligence (GenAl),
especially conversational GenAl. First, it gave teachers in their evaluation role
cause for alarm, if not panic. The fact that a statistical program, incapable of
understanding the meaning of a word, should cause such anxiety says a lot
about the prevailing evaluation procedures and their limitations, but in any case,
the waters have calmed down in this respect, while various solutions are being
experimented with: ethical codes, exams with panoptic surveillance, digital
watermarks, new detectors, etc. More discreetly, the GenAl is already making its
way into the preparatory work for the lessons, the teacher’s back office, as an
assistant (performing tasks) and, if we are to believe the technologists, sooner
rather than later as an agent (pursuing objectives, setting tasks itself). In general,
GenAl is already remarkably efficient in producing what we could call metatexts,
i.e. texts that are produced from a base text: summaries, identification of the
most important points, reworking at a lower level of complexity, translation and
transcription, outlines, keywords, suggestions and extensions, exposition plans,
presentations, etc. The Internet is already full of applications and websites that
offer lesson plans, syllabi, different types of exams, etc. based on GPT. In reality,
they are and will be versions of GPT that are somewhat more adapted to a
specific educational environment, with stricter but not infallible gatekeepers
and improved interfaces that are more or less designed for effective mediation
(e.g., anticipating possibilities, suggesting requests or prompts...). Time will tell
to what extent these aids open up or close down teaching practices, and to
what extent teachers with more time, if any, will spend it on more creative
teaching.

V. CONVERSATIONAL Al AT THE SERVICE OF THE STUDENT

The great leap that GenAl can and will make in education, however, is for
the student. What was a bombastic promise a little more than half a century ago
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is now beginning to make sense. Conversational algorithms such as ChatGPT,
Gemini, and the like, already as they are and even better with additional fine-
tuning for more specific knowledge domains, age groups, or use environments,
can now hold a conversation of appropriate content and level for any learning
objective. They are not on a par with Aristotle, as Suppes ventured, nor do
they surpass or replace the teacher, as technologists and technophiles (not to
mention technophobes) keep reminding us in an already tiresome preventive
litany, but they can replace teachers in the most ordinary and routine discourse,
with limitless availability and immeasurably lower cost. If a substantial part of
the information and conversation can be entrusted to an algorithm in terms
of quantity and with more than sufficient quality, then teachers will be able
to focus on the higher-level information and conversation and being the last
resource function after cyber-conversation (whose risks of error, hallucinations,
bias, etc. are well known), on the one hand, and more importantly, on the
design, curation and improvement of learning processes, which have as one of
their active resources the teaching intervention itself, from the master class to
the personal tutoring, but no longer the only one, just as the textbook or the
handwritten notes are no longer the only inactive resources (and, if in some
scenario they were not, horrors!).

It could be said that students would have two teachers: a brilliant, creative,
absolutely reliable, intuitive and sensitive, etc., in flesh and blood, assigned
by the university, but to whom the student unfortunately will not always have
access and will only benefit from him with some regularity during his lectures
and the student will very occasionally receive his personal attention because the
teacher will be very much in demand. On the other hand, the student will also
have another teacher at her disposal, maybe called support teacher, made of
silicon and other metals and rather mediocre, not very or not at all creative, not
always aware of his limits and therefore unreliable, but on the other hand also
very hardworking, always available and in the best sense a know-it-all.

In the university setting, where students are adults, responsible and no
longer need to worry about grooming, the essential problem of GenAl, as it
happens with all digital and non-digital information (including, though to a much
lesser extent, teachers and textbooks, despite the filters they have overcome), is
the induction of error. It is obvious that in a new ecosystem where, unlike the
Gutenberg galaxy and the old audiovisual world, information is first published
and then edited, the risk of false data, unfounded conclusions, informational
or interpretive bias, deep fakes, conspiracy theories, pseudoscience(s), etc. is
omnipresent. Therefore, the temptation, even the intuitive response, is to build a
sanctuary of reason where neither frivolity nor unreason can penetrate, but this
is simply impossible. It is feasible to try and limit teaching to an unquestionable
content and an uncontaminated ritual, like religion with the catechism and
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the Mass, but this will be useless without the monopoly of information, as the
churches have had to learn. But universities have always sought the opposite,
to arrive at knowledge through independence of thought and criticism. Both
the contemporary world in which students live and the professional world
that awaits them at the end of their studies are already flooded, for better or
worse, by digital information and artificial intelligence, that is, by information
without filters or with inappropriate filters (and, of course, with appropriate
ones), by speakers who are not thinkers, by language-generating algorithms
that have no idea of what they are talking about, even if they seem to (but also
by the results of an increasingly powerful science and an increasingly rich and
pluralistic thought). The role of education, all education and especially higher
education, cannot be to isolate and protect children and young people from
bad influences, but to prepare them to live in a world where they exist.

VI. A NEW ORGANIZATIONAL AND MATERIAL ARCHITECTURE

So far this century, there have been many voices of alarm about the
skyrocketing costs of higher education (increasingly difficult for families to
afford and/or more expensive for the public purse), the inflation of university
degrees (with a consequent reduction in the guarantee of access to the most
sought-after professions or even of a return on investment in education), or the
divorce between academic culture and youth culture, with a special feed(back)
from mass media, the digital ecosystem and social media. Each of these bad
omens can, of course, be nuanced: costs are rising, but not in the same way for
public and private universities; specific higher degrees may be devalued, but the
overall gap between having a degree and not having a degree has not stopped
growing; and school and academic degrees have positional value anyway, so
the differences in value that separate a good education from a not-so-good one
are simply shifting upward; university studies may be losing expressive interest
for young people, but this does not necessarily mean that university life as a
stage of transition and rite of passage is losing interest, nor does it necessarily
mean that degrees are losing instrumental value.

What is indisputable, however, is that the student body is changing and will
continue to change. Demographic reports on the student body already point
to the growing presence of older students with work and family responsibilities.
The extension of secondary education, the scourge of grade repetition, the
openness of the vocational training system and its alternative pathways,
the introduction of the gap year (a one-year break in the long schooling before
going to university), the transition from diploma courses to four-year degrees,
the widespread generalization of master’s degrees, and the access of young
people who need to take more time to complete their studies because they need
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their own source of income: all these factors contribute to increasing the age at
which students start their higher education and to prolonging its combination
with work and motherhood, as shown by historical and longitudinal data (Arifo
and Llopis, 2011; Hauschildt et al., 2015). The number of young people (up to
29 years old) who study (not only at university) and work (to varying degrees)
is already around one million, or one in three, according to the Spanish Labour
Force Survey. According to the latest data (school year 2021-22) from the
Spanish Ministry of Higher Education (Ministerio de Universidades, 2023: Table
1.3), 27% of those enrolled in bachelor’s programs and 40% of those enrolled
in master’s programs are studying part-time, and there is every reason to believe
that the long-term trend will be to increase these percentages.

Thus, on the one hand, we have activities and resources that were
inseparable from university space and its collectively organized time, but which
are now available independently: digital publications that no longer need to
be searched for, used, or borrowed from libraries; classes that can be seen and
heard outside the classroom; group work and tutorials that can be coordinated
and conducted online, and so on. This is not to say that they should necessarily
be cut off from these times and spaces, or that they will necessarily benefit from
them, or even that they are guaranteed to retain their value, but it should be
remembered that the residential and in-person models also have not only high
costs, but also clear limitations: of cost, capacity, transportation, and so on. The
most promising way forward —although unfortunately there is no simple formula
or guarantee of success— is to seek new combinations of online, in-person and
residential learning and teaching (the latter being of little relevance in Spain).
For the predominant and dominant university model among us, which is the
in-person and local model (with a large majority of students attending —but not
necessarily studying— full-time at the university; in the traditional morning or, to
a lesser extent, afternoon schedule; and residing in the family home of origin),
this simply means that the same learning can be offered with fewer regulated
hours and on-site. In fact, students have been slowly but progressively reducing
their attendance at schools and even more so at classes, except for reasons of
punitive control.

On the other hand, the demand for lifelong learning is increasingly shifting
to the university. The idea that we should learn something every day, and that
no one should go to bed without it, as the Spanish expression says, may pre-
date universities and schools, but the idea of lifelong learning did not. It was
born as a proposal for a second chance for those who did not have sufficient
basic education (adult education, vocational training), for more specialized and
ad hoc training in the workplace (continuing education), or simply for cultural
or personal development purposes (cultural extension, classrooms for the elderly,
university of experience, etc.). All this continues and will continue in various
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forms, old and new, but the dissemination, intensification and acceleration
of technological change raises a different issue. Peter Drucker (1995) pointed
out decades ago that the transformation of industrial workers into knowledge
workers would be difficult, if not impossible, at least far more difficult than
the transformation of peasants or servants into industrial workers (Drucker
was obviously not moved by the personal costs of urbanization, wage labor,
insecurity, shock, etc. that the process of industrialization without a protective
state entailed, but he was right about knowledge or skills). The point is that
industrialization, in reality, replaced more complex jobs, though not very
formalized or iterative, with simpler ones, as a result of the division and subdivision
of industrial labor, but computerization and digitalization do not do such a thing,
but bite directly into the informational and cognitive component of work. Some
of the new jobs will be low-skilled or unskilled, consisting of not very complex
handling of information, which everyone learns in elementary education, or
in the complex skills that are so difficult for machines and algorithms, but
which all humans already have by default, i.e. as a result of biological evolution
and mere upbringing. Those who find themselves replaced in complex tasks and
jobs and who want to have access to others with comparable qualifications,
especially in the perspective of an increasingly longer independent and active
life, will have to go through processes of re-qualification, new learning, equally
or more complex, which, for this very reason, neither the employer with the best
of intentions will often be able to organize, nor society will be willing to take
for granted after any accreditation. In other words, an increasing part of the
requalification processes will have to be offered and accredited by institutions
of proven solvency, and this, despite all conceivable criticisms and objections,
will in many cases increasingly mean universities.

This strength is reflected in the evolution of students enrolled in non-official
postgraduate courses (titulos propios in Spanish), which are more adapted to
the retraining needs generated by retraining, innovation, etc. In the last six-year
period with data, from 2013 to 2019, they grew by 28% worldwide, much
more than the 6% of official courses; within this specific type of education,
the non-official postgraduate courses, in-person public universities saw a
16.3% decrease in enrollment, while in-person private courses grew by 32.9%
and online private courses by 197.8% (no data are provided for the period,
for online public courses) (CRUE, 2023: 180, 388). Although the pandemic was
a shock that affected postgraduate courses more (most of them were of one
year, maximum two, so it was easier to interrupt them than the four years ones)
as well as private universities (since their tuition fees were more expensive, it was
more tempting and rational to do so), the general trend seems clear. Graduate
education will continue to grow faster than undergraduate education, unofficial
postgraduate courses will grow faster than official degrees, private offerings
and enrollments will grow faster than public, and online or blended learning will
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grow faster than in-person and, of course, residential. This new mix of offerings
is comparatively easier for private universities, which have to find a niche in the
market (compatible with state regulation of the sector) from the moment they
are born, but not so for public universities, whose internal continuing education
services, which are usually entrusted with all non-official teaching, are rather
routine, bureaucratic, and have grown up in the bad school of continuing
education for non-teaching staff (continuing education for teaching staff as
such almost does not exist).

The obvious redundancy of traditional teaching, the new technological
possibilities, the new type of students, the rising costs, the experience of the
pandemic, and the new configuration of curricular offerings, all in the context of
profound social changes in information, culture, work, and family, will converge
to push for the relativization of the prevailing model, inherited from the pre-
Gutenberg lesson and the post-Gutenberg manual, and the questioning of quite
a few prevailing practices. In my humble opinion, this can, should and must be
done along two lines that in principle converge, or which at least should indeed
be aligned. The first, which is on the mind of all those interested in innovation
but in different ways, is the combination of learning and teaching in-person
and online, in-person and distance, synchronous and asynchronous, group and
individual, classroom and collaborative. Not simply blended formulas, at least
not if they are understood as a juxtaposition of in-person and online activities,
but hypermedia scenarios and configurations that allow the combination,
simultaneity and seamless transition from one medium to another, between
different forms of autonomous, collaborative or structured work.

The second must be a reorganization of space and time, especially toward
more flexibility and ubiquity and less presence and regimentation. Although
in practice Fridays are falling into disuse in traditional higher education (like
Saturdays before them), it is still shocking that there is so much talk about a
four-day work week but not about the university week. In short, there is too
much time in the classroom and not enough time for individual and collaborative
learning. There are too many hours in classrooms for the same reason there are
too many chairs in libraries: because they are no longer necessary, much less
essential, for access to information and knowledge. On the other hand, there is
a lack of physical spaces and means for individual and collaborative work —means
of communication and sharing and guidance in the sea of digital resources—
and a lack of guidance, curation and tutoring in them. Higher education could
easily afford to reduce classroom hours. Scaling up tutoring in the current way
would be prohibitively expensive, but doing so with a combination of personal
tutoring, smart tutoring based on predictive data analytics (direct and teacher
mediated, depending on what for), and dialog with a cool generative Al-based
algorithm or robot could be a promising way forward.
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This journey has already begun. Chatbots abound in administrative life,
and have been in the news as assistants at least since the Jill Watson case (Dede
et al., 2018); smart tutoring has not yet delivered what it promised, nor can it
be approached without caution, but analytic prediction offers potentially very
valuable information for teachers and institutions; conversational Al is already
being used in various forms by many teachers and in every imaginable way by
students (and by their teachers in the backroom); several universities are already
experimenting with hyperhalls (hiperaulas: Fernandez Enguita, 2018), innovative
learning environments and other forms of flexibilization of the use of space and,
subsidiarily, time. The university gives a great deal of freedom to the lecturer
in his classroom and with his group, but at the same time, its distribution of
responsibilities and its very fragmented decision-making mechanisms hinder and
slow down any innovation (Fernandez Enguita, 2023). Digital transformation
benefits from the previous existence of powerful research and management
infrastructures but suffers from this fragmentation. Innovations related to
spatial and time organization, especially the deployment of blended formulas,
tend to grow on the fringes (the training offer for a non-traditional public and
in some private universities), but it is a path that could be opened to pre-existing
teaching groups, subjects and degrees precisely because of their fragmentation,
because of their loose coupling (Weick, 1976).

Universities are not the best place to implement a major top-down reform;
the closest example is the so-called Bologna model, which changed the structure
in cycles, but did little and did not even achieve the most basic thing, which is
that the teaching load became a common measure and not just a nominal one.
Digitalization and digital transformation, in short, whether in the old normality,
in the new one, or in the emergence between the two, have generally not gone
beyond reproducing what can be reproduced from in person environment,
but in the digital one, often exacerbating all its components of transmission,
unilateralism... in other words, the characteristics of traditional pedagogy, and
leaving behind, at least for a while, the best previous innovation, which was not
much, but at least there was something. But the growing power of personal
infrastructure and equipment, in particular the increasingly developed synergy of
the more and more developed digital trinity of device-software-connectivity, and
above all the interactive, dialogic element of generative Al, which was previously
practically absent, are now forcing the institution to choose between trying to
ignore them and being overwhelmed by them (as distraction, as plagiarism, as
parallel learning, as alternative knowledge...) or increasingly integrating them
into its regular activity. Its captive audience has allowed the university, in its
teaching dimension, to be protected from the digital transformation, but the
external pressure and the internal forces are already too strong, especially with
the irruption of GenAl. Being an institution facilitates, through decoupling (Di
Maggio and Powell, 2012), the creation of small spaces for innovation, even
radical innovation, although this is also something that hinders its expansion
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and often the necessary scale. We hope that the internal flexibility, combined
with the external storm, will allow us and make us move in the new direction.
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THE HUMANITIES IN THE 215" CENTURY UNIVERSITY
Juan Luis SUAREZ

Abstract

This article on the humanities in the 215t century university begins with an
analysis of enrolment trends in North American universities, with a particular
focus on universities in the province of Ontario, Canada. The picture that
emerges is one of a marked decline in demand for humanities programs at
most universities, including my own Faculty of Arts and Humanities at Western
University. The final sections of the article offer a diagnosis of the current situation
and an analysis of the expected impact of Generative Artificial Intelligence on
humanistic offerings, which should be seen as an opportunity and lever to
make the necessary changes as shown in the decline in enrolment to make
the programs more attractive for current and future students. In the final part,
| trace some possible trajectories for the new humanities of the 215t century,
using my faculty as a case study of this transformation. The humanities are
desperately needed to shed light on current global changes, to provide young
students with points of reference for their lives, and to begin a transformation
that will sooner rather than later confront all university disciplines.

Keywords: Humanities, 215t Century, innovation, transformation,
new degrees, multidisciplinarity.

JEL classification: 121, 124.
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I. INTRODUCTION

This article aims to be a realistic, serious and optimistic reflection on the
current status of the humanities in our universities, as well as on the avenues that
are opening up for these disciplines in the universities of the coming decades.
More than ever, universities are part of an economic and social context that
affects them and from which they must draw to renew their social mission in
the 215t century. This context is characterized by the uncertainty felt by families
whose children are planning to go to university, by the strong international
competition between universities, which forces them to differentiate and
develop, and by the intrusion of generative artificial intelligence into intellectual,
creative and research processes that have hitherto been the domain of various
university disciplines, including the humanities.

This text begins with an analysis that includes a description of the historical
origins of the humanities (Section I1), an assessment of enrolment trends and
student growth in the Ontario, Canada, university system over the past decade
(Section IIl), an explanation of the context and status of the humanities at the
University of Western Ontario (Section 1V), and a hopefully realistic diagnosis of
the overall situation.

Section V focuses on the disruption caused by generative artificial
intelligence and how it affects not only the creation and dissemination of
knowledge generated in universities, with an emphasis on the learning process
rather than research activities, but also the specific skills that this technology
can replace. Considering that, for several decades now, undergraduate programs
have been partly oriented towards the training of certain skills that students
acquire as a steppingstone to the labor market, the assessment of what can be
replaced by generative artificial intelligence and the new opportunities that lie
behind this disruption are two of the most urgent tasks for the humanities and
the rest of the university programs.

In Section VI, the evaluation of the possibilities that open up with the
emergence of generative artificial intelligence is analyzed, which must be
considered as the lever to activate changes that the humanities had to make
anyway.

Finally, Section VIl starts from the specific scenario of the Faculty of Arts and
Humanities to outline a path of innovation and evolution that, taking advantage
of the constraints imposed by the context and the great opportunities for
renewal that generative artificial intelligence will create, will lead to the creation
of the humanities of the 215t century. The transformation of the humanities is
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not only about the content and skills taught in the curricula, but rather about
the way of thinking and articulating the intersection between the human
and the skills that will make humanities present in today’s labor market. In this
sense, | believe that the new humanities are more necessary than ever. My aim
is for the example presented here to serve as a guide and a beacon of hope.

Il. THE CONTEXT

The context of the humanities in the 21t century is marked by three main
factors: their own history, the digital transformation of the human condition,
and the transition to a university based on the development of skills and the
professionalization of its degrees.

The origins of the humanities, or the humanistic disciplines, must be traced
back to Humanism. This task, as Francisco Rico pointed out, is not easy and
can be undertaken by looking at both words and things. By “words”, Rico
was referring to the origin of Humanism in the nineteenth century —far from
the studia humanitatis associated with the Renaissance renewal of European
universities— and to the layers of interpretation with which this origin has
covered our understanding of the phenomenon. Thus, its origin as a termis linked
to the creation of “an educational project of the early nineteenth century and
only later applied retrospectively, tentatively, to the framework of a then little-
studied Renaissance” (1993, p. 12). Rico relates this birth to some characteristics
that have accompanied our collective interpretation of the phenomenon up to
the present day: an interpretation which includes issues as diverse as human
rights, human sciences, specifically human values or humanitarianism, and other
social and political movements more or less firmly linked to humanism (p. 12).
Perhaps the most interesting aspect of this journey is the fact that the disciplines,
the humanities, predate the identification of the intellectual movement known
as “Humanism”, and that this historical decoupling can be used in the 21+
century to develop a humanities whose practice will subsequently lead to the
formulation of a new humanism of the digital age.

When he speaks of “things”, Rico is referring to the effects of an “ideal of
renewal” that flourished in many fields and whose success has perhaps been
one of the causes of its various declines throughout history, including this crisis
in which humanism and the humanities find themselves in the 215t century. This
history of humanism can be seen in the light of one of its disciplines: philology,
elitist and specialized, but also part of the history of elementary education,
whose essential practices of writing and reading being available to all as a
source of education, humanization and citizenship, have clear origins in the
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Renaissance. In this way, Rico arrives at a definition of humanism that can serve,
even if only partially, as a guide for talking about the humanities in our own
time:

“...it is legitimate to call humanism a historical tradition that is perfectly
defined, a line of continuity of men of letters who transfer certain
knowledge from one to another and feel that they are heirs to the
same legacy and, however controversial it may often be, also linked
to each other. (...) That this line starts from Petrarch’s “reflorescentis
eloquentiae princeps” and that only “post Petrarcham emerserunt
litterae”, is a conviction shared by Bruni and Flavio Biondo as well as by
Erasmus, Luis Vives and Scaliger. So it would not even be an exaggeration
to say that humanism was in many points the process of transmission,
development and revision of Petrarch’s great lessons (p. 13)".

The Petrarchan genealogy has many and very rich branches in its historical
transit to the present day, although it is the focus on language and, specifically,
on grammar and eloquence, which constitutes the key innovation of the
humanities in its break with the university models of the Middle Ages. Rico
describes this by echoing the main idea that “the foundation of any culture
must be sought in the arts of language (...); the idea that classical language
and literature (...) must be the gateway to any doctrine or endeavor worthy
of esteem, and that correctness and elegance of style (...) are an inescapable
requisite (...); the idea that the language and literature of the classics (...) are
the gateway to any doctrine or endeavor worthy of esteem, and that correctness
and elegance of style (...) are an inescapable requisite of all intellectual activity;
the idea that the studia humanitatis thus conceived, by reviving Antiquity, will
succeed in bringing about a new civilization” (p. 18).

Nothing has been more affected by the digital transformation of the
human condition than language.' Thus, the transmission of traditions such as
the Petrarchan and, more generally, the humanist traditions were the first to
be affected by the dimension of change brought about by the digitalization of
the objects of cultural transmission, bringing to life McLuhan’s famous phrase
about the medium being the message (1994, p. 7).2 In this way, the digitalization
of cultural transmission vertically, or from the past, and horizontally, or within
the same generation, has meant an exponential change in the way culture is of
practiced and understood, the foundation of which the humanities have placed

' Only the “scientific” ability to modify human behavior through digital technologies has been similarly
impacted.

2 "In a culture like ours, long accustomed to splitting and dividing things as a means of control, it is
sometimes a bit of a shock to be reminded that, in operational and practical fact, the medium is the
message.” (McLuhan, 1994).
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in the language arts. With the digitalization of books, texts, images and videos,
and with the networking OF the participants in any global or local culture,
the hierarchy of cultural sources, and their order of priority —as we would say
in legal theory —, the possibility of establishing and distributing a single or
majority tradition whose practice could be universal in those same cultures,
has been definitively altered. On the other hand, this torpedo of digitalization
on the waterline of the humanities® ended up even more aggressively reaching
the linguistic foundation of these disciplines, first by displacing the privileged
role of classical and vernacular languages —that relationship between sublime
language and intellectual activity— towards programming languages; later by
affecting the use of spoken and written language through social media and
networks (Mcgulloch, 2019) and, more recently, by the mass distribution of
the products of generative artificial intelligence (hereafter, Al) which has brought
to the table both the importance of language in Al production (Bender et al.,
2021) and the possibility of eliminating or reducing the friction that humans
encounter in learning and using, by speaking and writing, that language that
was considered to be the basis for the humanization of individuals and the
creation of high culture by societies.

Finally, the digital transformation of the human condition would
be complete when almost all the major elements of human life were to be
presented to us and we began to experience them digitally. The digitalization
of human life would thus become “the object of the greatest engineering
workin human history: the digitalization of reality.”*

In this context of permanent and very rapid digital transition, the humanities
also find themselves in a university besieged by successive waves of change
and disruption brought about by digitality. The transition to a new kind of
university has been underway for several decades, but the acceleration of the
digital transformation of the human condition and the announcement of our
entry into a new industrial revolution (Schwab, 2016) have only accelerated
developments in this direction. The transformation carried out at Arizona State
University to create a university based on broadening access regardless of the
social and economic background of future students, the constant innovation of
academic organization according to design techniques and the commitment to

3 For a historical overview of the history of humanist thought beyond its university trajectory to recent post-
humanisms, see Sarah Bakewell (2023).

4 "Digitalization does not take place only in devices and systems (that is how it began) unless by systems we
mean systems of reality, nor does it take place only in the field of information, since there is no separation,
no distinction between digital information and reality. In digitalization processes, digital information is
reality. Therefore, the human condition, as we currently understand it, is the digital condition”. (Suarez,
2023).
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multidisciplinary centers and programs, seems to remain one of the benchmarks
for a new university that is able to reconcile the highest possible level of access
to the university regardless of the economic situation of the student, with
competitiveness and innovation in the creation of knowledge and the strategic
use of distance learning in a hybrid model.>

To understand these changes, it is best to look at what is happening now
or is about to happen, rather than at the changes we have seen in recent
decades. To do this, we use the analysis of Michael D. Smith (2023), who links
the changes taking place in higher education to the three types of scarcity
that have defined and constrained university education for centuries. For Smith
these would be access, instruction and credentials.

The digital revolution and the acceleration of the pandemic have coincided
to demonstrate the possibilities of a higher education in which barriers to
access for economic, social or geographical reasons no longer make sense.
Technological possibilities have promoted teaching models that distance
themselves from, and even threaten, the traditional model of face-to-
face universities, allowing a huge range of learning modes and types of
knowledge to be taught in this way. The transformation in the abundance®
of access and instruction is accompanied by a third element: credentials.
Credentials are certifications of the knowledge and skills acquired by a learner,
i.e. of their abilities or skills, regardless of whether they have been acquired
as part of a university degree. Many large companies now offer their own
credential programs, both for their employees and for the general public,’
without the need for a prior degree, thus widening both access and learning
opportunities for a larger number or different population than can attend
traditional universities.

In addition to increasing the supply of education, credentials also
decouple the degree, i.e. the diploma that universities continue to issue as
one of their main assets, from the actual skills that any student can acquire

> " .the Fifth Wave in American higher education—a league of colleges and universities, spearheaded initially
by a subset of large-scale public research universities, unified in their resolve to accelerate positive social
outcomes through the seamless integration of world-class knowledge production with cutting-edge
technological innovation and institutional cultures dedicated to the advancement of accessibility to the
broadest possible demographic representative of the socioeconomic diversity of our nation.” (Crow and
Dabars, 2020).

5 The analysis follows the idea that digitality is an economy of abundance, although it should be specified
that after digital abundance at certain stages of value creation in any field also comes the construction
of new gateways that allow, in this case digital platforms, to control both the access and the flow of this
abundance.

7 For example, Google through Coursera.
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without going through the full cycle and the investment of time and money
that a university degree requires. For Smith, credentials help to change the
system of signals on which the labor market is based, complementing and,
perhaps in the future, replacing the weaker signal that a university degree
sends out with the stronger and more specific signal that these credentials send
out about what a candidate for a specific job knows and can do. And while,
as Smith points out, there are many academic fields in which it is difficult and
inappropriate to apply a credential system, credentials are an effective way of
retraining certain workers, sending a clear signal to the market about what
they can do, and widening access to education for traditionally marginalized
or vulnerable populations.®

In their analysis of six new universities or university start-ups founded
in different parts of the world in recent years, Penprase and Pickus (2023)
identify some of the major problems associated with university education in
the United States, among which they point to “a growing perception of the
liberal arts as outmoded and irrelevant to the challenges of the twenty-first
century” (p. 2). It is important to note, however, that while the association
and even identification of the liberal arts with the humanities is commonplace,
the same authors argue for a liberal arts-based definition of education that is
broad and holistic and that seeks to prepare workers and citizens to think and
learn independently.?

It is these liberal arts and sciences education that would provide certain
competitive advantage and meet a need in the global and technological
societies of the 21 century. The reasons for this position would be the changing
and uncertain nature of work and the knowledge economy, the increasing
complexity of the challenges we face both nationally and globally, and the trend
towards an increasingly confrontational world due to hyper-individualism and
the decline of religious norms almost everywhere (pp. 25-6)

8 In the context of universities in Ontario, Canada, the provincial government describes micro-credentials as
follows: “Micro-credentials are rapid training programs offered by postsecondary education institutions
across the province that can help you get the skills that employers need. Micro-credentials help people
retrain and upgrade their skills to find new employment. Available from https://www.ontario.ca/page
micro-credentials-ontarios-postsecondary-schools

9 "It includes a set of common courses or classes in a breadth of disciplines as well as the development
of intellectual competencies that go beyond specific disciplinary content. The liberal arts purposefully
inculcate problem-solving and analytical skills, the ability to listen and communicate, and the capacity
to integrate and make meaning out of contending intellectual and cultural perspectives. (...) Liberal
arts and science education strives to prepare graduates to make wise contributions to technologically dynamic
and culturally diverse societies. This approach contrasts most directly with the dominant method of
education globally, which is highly specialized or technical and explicitly vocational in orientation."
(Penprase and Pickus, 2023, p. 16).
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In this context, the emphasis on the arts of language and literature, the
link with a tradition that allows the reinvention of a social or national project
around culture, and the value of intellectual activity per se in the university
context, have lost the weight they had not only in the Renaissance, but even
since the beginning of the 215t century, and especially since the revolutionary
digital convergence of mobile phones and social media around 2007, the year
of the launch of the first iPhone.

lll. THE ONTARIO UNIVERSITY SYSTEM, CANADA

To illustrate the dilemma faced by humanities curricula and departments
in universities around the world, we use the case of the province of Ontario,
Canada, and conclude with the specific case of Western University.

Ontario has 23 “publicly assisted” universities, a designation that refers
to what used to be considered public universities, but which the provincial
government changed at the same time as it changed the funding model.’® These
universities remain accountable to the Ministry of Colleges'" and Universities
in a context where the weight of private universities is almost non-existent.
The Ontario government directly funds universities through an annual grant,the
value of which is calculated based on the number of students enrolled and
certain other quality criteria.” It should be noted that in 2017, the government
decided to limit the number of domestic students' they would fund through
this grant, thus halting the growth in student numbers as a source of growth in
university budgets in that year. In addition, Ontario also sets the tuition fees that
universities can charge their domestic students, except for some professional
programs for which there is some local autonomy in setting prices. In terms
of tuition fees, the current provincial government reduced tuition fees for all
programs by 10% to maintain them at 2019 prices until now.' In this context,
for more than a decade, universities have been redoubling their efforts to fill the

19 The Ontario Government's expenditure budget —which has the responsibility for university education, but
not for research, which is the responsibility of the Federal Government— devotes 39.3% to the health sector,
16.8% to education (primary and secondary), and 9.4% to Children, Social and Community Services. In
addition, Other Programs cover 19.4%. The university sector receives 5.9% of Ontario’s expenditure budget.

" Colleges refers, in the Canadian context, to vocational training and trades.
12 The government'’s goal is to move to a funding model less dependent on the number of students enrolled
and more based on performance indicators, up to a total of 60% of the grant.

13 This group is made up of students from Ontario plus students from other provinces and territories in
Canada (with different enrolments).

4 At the time of writing this paper Ontario had not set a position on what it would do in the
2024-2025 budget with respect to tuition or how it would respond to the Blue-Ribbon Panel
on Postsecondary Education Financial Sustainability Report, available at: https:/files.ontario.ca
mcu-ensuring-financial-sustainability-for-ontarios-postsecondary-sector-en-2023-11-14.pdf
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budget gap left by the loss of state funding, whether through grants, research
funding, internal services, especially at residential campuses, the development
of undergraduate and, especially, postgraduate professional programs. One of
the most important new sources of funding from 2019 onwards, in line with the
country’s immigration policy, is the enrolment of international students, mainly
from Asia and especially China. However, the post-pandemic scenario has led
to a significant decline in this source of income or, in other cases, to a freeze
in its growth. In addition, the saturation of an international student market
that already had very experienced players in countries such as Australia, the
United Kingdom and the United States, and the role of international university
rankings in student preferences, make this a highly competitive market. Finally,
the climate of geopolitical tensions and realignments in groups of allies has, at
various times, particularly affected Canada’s relations with some of the countries
that have contributed the most international students to Ontario universities,
such as India, Saudi Arabia and China. Lastly, in terms of budgetary policy, all
universities have attempted to reduce operating expenditures on the largest line
item, faculty salaries, by freezing new positions, incentivizing retirements, and
eliminating programs and degrees that were not financially sustainable.

According to the Higher Education Quality Council of Ontario,’> 164,966
students applied for admission to one of the province’s 23 publicly assisted
universities in the 2022-2023 school year. Of these, 92,419 were from Ontario
high schools, while 72,547 were from outside Ontario. These figures are
consistent with what appears to be a steady and controlled increase since
the 2012-2013 school year (141,222, of which 49,592 were from outside the
province).The majority of these students are non-Ontario students, including
international students, whose absolute numbers and weight in the system have
increased significantly over the past decade.’®

In terms of total undergraduate enrolments, Ontarian universities had
410,829 students in 2020-2021, of which 63,363 were international students.

According to the report, “from 2008 to 2021, the panel reported, university Nominal Operating Grants in
the province fell from $8,514 to $8,350 per student”, without taking into account the inflation per student.
On this case, see: https://cupe.ca/government-appointed-panel-confirms-massive-university-underfunding-
ontario; https://universityaffairs.ca/news/news-article/will-ontario-answer-calls-for-increased-postsecondary-
funding-and-tuition/).

According to the president of the Council of Ontario Universities, there would be some 20,000 domestic
students not funded by the provincial government (at a loss of $175 million per year for the universities) and
at least ten universities would have projected structural deficits in their upcoming budgets. On this case, see
https:/globalnews.ca/news/10213696/ontario-universities-funding-request/

1> Heqco.ca. It is an agency of the Government of Ontario.

16 The only public university created in the last few years is Ontario Tech University, founded in Oshawa in
2022, with just over 10,000 students enrolled in 2021.
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UNIVERSITY OF ONTARIO: APPLICATIONS, UNDERGRADUATE DEGREES,
BY APPLICANT STATUS"
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applicant 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

Enrolled in an
Ontario high 91,630 93,392 90,171 88,629 88,798 90,219 89,851 91,896 89,317 90,859 92,419
school

g;;fizants 49,592 50,239 55,110 54,920 57,726 61,337 67,074 67,728 66,738 72,894 72,547
Total 141,222 143,631 145,281 143,549 146,524 151,556 156,925 159,624 156,555 163,753 164,966

Source: Ontario University Application Centre.

Again, the total increase of students in the province’s universities is around
15.4% over the last decade, while that of international students is close to
160% over the same period.

The figures for master’s and PhD students are similar. The increase from
2012-2013 to 2020-2021 was 33.1%, for a total of 69,518 postgraduate
students across the province, of which almost 20,000 were international in
the academic years 2019-2020 and 2020-2021.

7 See: https://hegco.ca/data-and-resources/quick-stats/1-1-number-of-applicants-to-ontario-university-
undergraduate-programs
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FIGURE 2

ONTARIO UNIVERSITIES: FULL-TIME ENROLMENTS, UNDERGRADUATE DEGREES, BY
DOMESTIC/INTERNATIONAL STATUS AND FIELD OF STUDY'®
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Total 355,969 361,086 364,662 370,502 378,196 384,018 391,343 398,280 410,829

Source: Ontario Ministry of Colleges and Universities.

Thus, in 2021-2022 alone, Ontario universities awarded 183,157
undergraduate degrees, of which 12,191 were to international students. In
the case of postgraduate studies, the number of degrees awarded reached just
over 60,000 in 2020, of which 17,301 were awarded to international students.

When we analyze the enrolments and graduates’ data from the different
fields of study,' we observe the following conclusions regarding the humanities.
In terms of enrolments in related programs, there has been a consistent and

18 See: https://heqco.ca/data-and-resources/quick-stats/2-2-undergraduate-enrolment-in-ontario-universities

9 HEQCO uses Statistics Canada’s Classification of Instructions Programs (CIP). In some universities, in
addition to the disciplines under the Humanities label, the disciplines of “Visual and Performing Arts, and
Communication Technologies” could be considered to correspond to a version of the humanities. However,
in other cases, there has been a process of specialization and distinction of disciplines that has led to the
creation or maintenance of separate faculties, e.g. Music, or Information and Media Studies.
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sustained decline in the humanities, from 51,907 enrolments in 2012-2013,
with few international students, to 35,383 enrolments of Canadian students
in 2020-2021, a decline of 28.6% in the domestic market. This was partially
offset by the presence of 7,254 international students (42,637 in 2020-
2021), but without returning to the 51,907 of 2012-2013. For postgraduate
programs, the deterioration is smaller but also steady, from 3,969 students in
2012-2013 to 3,635 (613 international) in 2020-2021.

The number of students graduating with a humanities degree in this period
decreased from 16,802 in 2012-2013 to 11,182 in 2021-2022 (33,448%).
In postgraduate programs, the number fell from 1,147 to 938 (including 61
international students) in 2021-2022.

This means that while the total number of undergraduate students
in Ontario has increased by 38.4% over the past decade, the number of
undergraduate students enrolled in humanities programs has decreased by
almost 17.86%. In relative terms, humanities departments and faculties now
directly serve only 10.37% of all undergraduate degree demand in the province,
down from 14.58% in 2012-2013.

IV. THE HUMANITIES AT WESTERN UNIVERSITY

Western University was founded in 1878 in London, Ontario. Bishop Isaac
Hellmuth envisioned a university with four faculties (Arts, Theology,?® Law and
Medicine), a number that has grown to twelve?' today, with a total enrolment
of approximately 36,000 students in 2023 and a goal of reaching 50,000
within the decade. There are two characteristics of Western University that are
key to understanding its history and the context of the humanities in this type
of university in the 21t century. One is that Western is a residential campus,
meaning that a large proportion of the student population is not from London
and that the university is committed to housing all first-year students in its own
halls of residence.

The commitment to provide accommodation plays several roles in the
context of the university: it presents the mission of the university in terms of
the overall “student experience”, which is a fundamental part of the brand,
and it provides a source of income through the services offered to students,
which extend to upper year students and graduates, albeit to a lesser extent,
in all services except accommodation. On the other hand, in the academic

20 Djvinity, in the language of American universities.

21 There are also two university colleges (Huron and King's) affiliated with Western, as Brescia University
College has been absorbed by the university under an agreement signed in 2023.
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organization of the University, the so-called “Professional Faculties”, i.e. those
that offer regulated programs and/or programs that can only be accessed after
a minimum of three years, have had a qualified weight since their creation
and now even more so due to the number of students they serve. Thus, of
the twelve faculties that make up the campus, only Arts and Humanities,
Social Sciences, Natural Sciences and Information and Media Studies are not
considered professional, although some of them offer professional degrees
to meet specific labor market needs. Engineering, Law, Business, Health
Sciences, Medicine, Education and Music?? are professional faculties and
their composition and enrolment are closely linked to labor market needs,
economic policy and the relevant professional bodies and associations.

In academic terms, the regulations approved by the University Senate
require all undergraduate students to enroll, if possible, in their first year,
in courses that will enable them to fulfil the “breadth requirement”, which
includes the completion of one credit?® in each of the three categories “Arts
and Humanities”, “Sciences and Engineering” and “Social Sciences and
Interdisciplinary Studies”. This requirement is compulsory, regardless of the
degree being studied, and is designed to give students access to other areas of
knowledge beyond their specific discipline.

Another important element to consider in assessing the future of the
humanities in the 21st-century university, as we will see in the case of Western
below, is the graduation requirement known as the “essay course requirement”.
To understand this requirement, it is important to know that Western offers seven
types of degrees?* and that, depending on which degree students choose, they
must complete the essay or writing course requirement to graduate. Honors
Bachelor degrees (all four-year degrees) and Bachelor degrees (both four-year
and three-year in duration) require students to complete two credits in courses
with a significant writing component or in essay courses.?

22 The twelfth faculty is the one that regulates and partly administers the Graduate and Postdoctoral Studies,
although it does not teach, as this is done by the respective faculties.

2 This credit translates into two one-semester courses (0.5 credits) or one full-year course (1 credit). On this
case, please see https://www.uwo.ca/arts/counselling/your_degree/breadth requirements.html

24 \Western offers the following types of degrees: Honors Bachelor Degree (4 years) Honors Specialization;
Honors Bachelor Degree (4 years) Double Major; Bachelor Degree (4 years) Specialization; Bachelor
Degree (4 years) Major; Bachelor Degree (4 years) Double Major; Bachelor Degree (3 years) Major;
Bachelor Degree (3 years) Double Minor.

2 University Senate recommendations for these courses include “An essay course must normally involve total
written assignments (essays or other appropriate prose composition, excluding examinations) as follows:
Full course (1000 to 1999): at least 3000 words; Half course (1000 to 1999): at least 1500 words; Full
course (2000 and above): at least 5000 words; Half course (2000 and above): at least 2500 words, and
must be so structured that the student is required to demonstrate competence in essay writing to pass
the course.” On this case, please see https:/www.uwo.ca/univsec/pdf/academic_policies/registration
progression_grad/coursenumbering.pdf
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In budgetary terms, Western operates on a model of faculty autonomy,
which means that each faculty has an operating budget?® that depends on
three factors: the number of students enrolled in its programs (which is the
most important element); the number of students it teaches even if they are not
enrolled in its programs, i.e. those who pass through a faculty’s courses to fulfil
its breadth or essay course requirements; and the number of postgraduate,
master’s or PhD students in research programs.?’ This budgetary model entails
a number of consequences that affect all disciplines to varying degrees and
that have proved particularly dangerous for the humanities.

On the one hand, budgetary autonomy implies local responsibility in the
faculties themselves and their financial health depends to a large extent on
the attractiveness of their degrees to students (and their families) in terms
of a direct relationship with a profession or skills that will place the student
in an advantageous or competitive position in the labour market. This is an
argument based largely on the family’s return on investment in the university and
the needs of the economy for certain types of professional profiles.

On the other hand, this budgetary autonomy becomes an obstacle in cases
where the economy sends out signals that direct students towards training
areas that are far removed from the degrees offered by a faculty. In this case,
the Faculty of Arts and Humanities remains a paradigm of the difficulty or
inertia of adapting to the demands of the market. In certain cases, a prolonged
trend of declining enrolments automatically generates a deficit that is difficult
to correct in the short and medium term, since the item of expenditure on
lecturers’ salaries is practically untouchable in the case of tenured lecturers.?®
This budgetary imbalance can only be corrected through retirement or
collective bargaining and hinders the ability to invest in these faculties in order
to create new courses; to renew the professorial skills map by recruiting young
professors; or to retrain tenured professors, which is complicated by the degree
of specialization in the training of a professor who must also have a high
level of research performance.

If, on the one hand, the inclusion of breadth requirements and essay
course requirements open up opportunities internally for those degrees that
are less able to adapt to market demands, on the other hand, these same

% The capital budget operates under other rules, while the research budget depends, largely but not
exclusively, on grants that individual researchers can win in national competitions governed by each of
the three sectoral research agencies of the Federal Government; some provincial grants; contracts with
companies; and, where appropriate, grants for laboratory infrastructure and equipment, etc.

27 Post-graduate professional programs are funded exclusively by student tuition fees.
28 The so-called tenure of academic careers in North American universities.
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requirements lead to quite aggressive competition between departments and
faculties to win and keep a large segment of this internal market. In some
cases, this service is the only justification for offering traditional degrees that
would otherwise be difficult to justify in terms of current enrolment. On the
other hand, the requirement for essay courses should, in principle, give an
advantage to liberal arts degrees, which have always included elements such as
excellence in reading and writing as features of the “liberal arts” paradigm of
education in American universities. However, many of the Science and Social
Science programs offer such opportunities among their courses because
in order to comply with this requisite they can use the “lab reports”, that
are common for students in many of the sciences in the later years of their
programs, or cumulative participation in debate fora, or the essays typically
produced in a literature course on Shakespeare or Cervantes. The erosion of this
relative advantage has become dramatically more pronounced since the launch
of OpenAl’s flagship product, ChatGPT, in 2023, which many students saw as
a digital tool that should be included in their professional expertise to write
texts and thus to fulfil the above-mentioned requirements.?® As we will see below,
the introduction of ChatGPT and other similar products has not only become
a budgetary threat to degrees that depend in one way or another on the essay
requirement at Western University, but has also provoked an existential crisis in
the very foundations of the humanities,®® which, as Rico (1993) pointed out, are
based on reading and writing skills that are developed through interaction with
specific authors and canonical works of the culture being studied.

With regard to students enrolled in humanities programs, we have a set of
public data covering at least a decade.?’ In this case, the number of programme
enrolments in the Faculty of Humanities has decreased from 1,149 in 2013-
2014 to 870 students® in 2022-2023, a decrease of 24.28%. This decrease is
reflected in all categories, be it first-year enrolments®® (from 213 to 202), three-
year enrolments (from 124 to 20) or four-year enrolments (from 797 in 2013-
2014 to0 634 in 2023-2024).

Looking at the data by department, the decline has occurred in all of them,
with a few isolated exceptions in the middle of the series that do not significantly

2 For the time being, their use is not recommended, and the university leaves it up to each lecturer to decide
whether or not to prohibit them in their own courses.

30.0On the other hand, the irruption of this technology is presented as a new opportunity for the renaissance
of the humanities, as in the case of Christian Madsbjerg (2017).

31 Western Databook 2023. Available at https://www.uwo.ca/ipb/databook/ Office of Institutional Budgeting
and Planning, Western University

32 These data refer to students enrolled from the first year to the fourth year. Data available at: https:/www.
uwo.ca/ipb/databook/04/auartb04.html

3 Those students who have declared their Faculty of origin upon arrival at the university.
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affect the downward trend in the faculty’s enrolments. Thus, Classics Studies®*
has gone from 126 to 78; English Literature and Writing from 582 to 420,%
French from 254 to 132; Gender, Sexuality and Women'’s Studies from 110
to 113 (with a peak of 165 in the 2017-2018 academic year); Languages
and Cultures from 152 to 80; Philosophy has fallen from 174 in 2013-2014 in
several years of the series, but has managed to recover and had 174 students
again in 2022-2023; Visual Arts from 257 to 189.

It should be noted that these figures refer to the three or four years of
study, which means that the number of students enrolled in some of these
programs varies from around 20 to just over 100 in the case of English Literature
and Writing, the largest programme.

Meanwhile, the total number of students enrolled at Western University
over the five-year period from 2018-2019 to 2022-2023 has increased from
33,356 (counted as full-time equivalents) to 38,013.3°

TABLE 1
Academic Unit/Enrolled students 2013-2014 2022-2023 Difference (%)

Faculty of Arts and Humanities 1,149 (797) 870 (634) -24.28
Classical Studies 126 78 -38.08
English and Writing 582 420 -27.8
French 254 132 -48.03
Gender, Sexuality, Women 110 113 +2.72
Languages and Cultures 152 80 -47.36
Philosophy 174 174 0
Visual Arts 257 189 -26.45

34 These data include all students enrolled in programs in the respective departments.

3 The Department of Film Studies disappeared as an independent academic unit in 2014-2015 and its
members were integrated into other departments, primarily English Literature.

3% In brackets, students enrolled in four-year degrees
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In the most recent academic year, the data show that the Faculties of Social
Sciences, Natural Sciences, Health Sciences, Medicine, Engineering and Business
are at the top of the table in terms of most demanded degrees, while Law,
which is a second level programme, i.e. you need to have completed a degree
before, is slightly up, and the Faculties of Education, Information and Media
Studies, Arts and Humanities and Music have experienced very significant
declines that threaten their financial sustainability and academic mission.

One of the peculiarities of the academic organization of Western University
is that degrees such as Geography, Anthropology and History occupy separate
departments in the Faculty of Social Sciences. Their affiliation to this faculty
is due to internal historical reasons, although in terms of the categorization
of its disciplines, History is usually assigned to Arts and Humanities. In the
case of Western University, History had 171 students in 2022-2023, which is
significantly less than the 312 in 2013-2014.%"

TABLE 2
Faculty 2013-2014 2022-2023 % of the entire university in 2022-2023

Business 1,278 1,573 5.1

Education 2,149 3,013 9.8

Engineering 1.502 2,618 8.5

Health 3,170 3,958 12.9
Information and Media 935 885 2.88
Law 530 555 1.8
Medicine 2,438 3,045 9.9
Music 512 413 1.3
Science 4,503 6,036 19.6
Social Sciences 6,691 7,716 25.1
Arts and humanities 1,149 870 2.8
Total 24,857 30,682 100

37 These figures include postgraduate students, which were 5,911 in 2018-2019 and 6,646 in 2022-2023,
but not students at Western-affiliated university colleges, some of whom take courses at the university and
whose programs can sometimes compete with those in the Arts and Humanities. The data can be found
at https://www.ipb.uwo.ca/documents/2023 five year enrolment comparison.pdf
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In any case, the Faculty of Arts and Humanities indeed serves less than
3% of the students enrolled in programs at the university. On the other hand,
it provides a considerable general service as it offers the courses necessary for
all students at the university to fulfil the B breadth requirement (1 credit in
Arts and Humanities courses) and it helps many students to complete their
essay course credits. Additionally, the graduate programs of this faculty have
maintained considerable vitality, especially at the PhD level, while the master’s
programs (all of which are on research and none of them are professional) have
also seen a significant reduction in the number of students enrolled.

V. DIAGNOSIS

The trajectory of the humanities at Western University follows what could
be considered the general pattern of Canadian and American universities,
which entails a gradual and, so far, inexorable decline in enrolments in the
humanities. The decline began, with variations across countries, more than
thirty years ago,® accelerated since the 2008 financial crisis, and is expected to
continue, given the existential and economic uncertainty that the combination
of the pandemic and the advent of generative Al has brought to the generations
now reaching their university age.

The case of the humanities at Western University has some peculiarities
that cannot be extrapolated to other political, economic and cultural contexts,
where either legislation, the role of the university in a particular context, its
institutional history, or the economic or cultural pressures give rise to different
scenarios. However, these specificities are very instructive because they draw
attention to the subtle self-requlatory mechanisms of the higher education
market that should be considered in each case. Of course, many of the debates
about the declining role of the humanities around the world have to do
with the history of universities, the cultural heritage of these disciplines, the
ideological controversies of recent years, but also the pressures of a global
economy in permanent digital transition since at least 2007, as well as the more
recent geopolitical reorganization of the world’s major countries into three or
four sometimes conflicting and sometimes coordinated groups. However, we
must not lose sight of the fact that these ideological considerations have a
specific impact in each context and in each university, and that understanding
the mechanisms of their interaction at the local level is key to making a diagnosis
and being able to propose solutions.

3 All departments in the Faculty of Social Sciences have experienced significant declines in enroliment

over the past decade, with the exception of Psychology, which maintains more than healthy activity, and
Management and Organization Studies, which has been growing every year for more than a decade.
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When comparing the case of the humanities at Western with the rest
of the province of Ontario, it is clear that while at the provincial level the
humanities still account for just over 10% of enrolled students, at Western
this percentage is only 2.8%. It is true that there may be some variability in
these figures depending on whether or not certain departments are part
of the Faculty of Arts and Humanities, which at the provincial level may fall into
the same category according to Statistics Canada’s Classification of Instructional
Programs (CIP). However, it is also clear that all programs within the Faculty of
Arts and Humanities (with the exception of Philosophy and Gender, Sexuality
and Women's Studies) have experienced significant declines in enrolment, and
that these declines have been fairly consistent over the past decade.

Looking at the data for the programs attached to the largest faculty
in terms of student numbers at Western University (Social Sciences), we see
that Anthropology, Economics, Political Science, Sociology, Geography and
History have also experienced significant declines in recent years, and that only
Psychology,*® with over 1,000 students, and Management and Organizational
Studies, with over 3,000 students, have managed to grow and present
a healthy picture. There is a fundamental difference between Psychology
and Management and Organizational Studies, which is that Psychology has
a much higher enrolment than any other social science degree and a large
percentage of its students are international. If we look at these data for the
University as a whole, only the Science and Psychology programs would manage
to stay stable and grow in a local context, where all other growth is only in
programs that are regulated (e.g. Engineering, by their own professional bodies)
and/or have higher prices than the rest of the “normal” or “traditional” programs.
In other words, only those programs that present themselves to the market

s “special”, “regulated” or “select”, i.e. “professional”, and therefore offer a
compet|t|ve advantage to their students, manage to stay stable or grow. This is
a process of “professionalization” of university education, aimed at shortening
as much as possible the distance between university education and professional
insertion in an elite labor market, which offers these professionalized workers a
certain security and stability at the beginning of their careers.

This selective feature of the “professional” programs in some cases seems to
mean higher tuition fees compared to other programs (e.g. HBA students at the
School of Business pay more than 20,000 Canadian dollars for each of the two
courses they take, which are third and fourth year); the direct link to a specific
career opportunity (Engineering or Law); or the adaptability of Management
students (at Western they are in Management and Organizational Studies in

3 The fall of the Berlin Wall may have marked a moment when Western ideology based on the humanistic
reformulations of the 20t century and the concepts of freedom and personal autonomy were left without
an ideological rival and thus lost one of its most important social functions since World War II.
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the Faculty of Social Sciences and in the School of Business) to manage and lead
organizations, companies and perhaps institutions of all kinds. The question that
arises in this context is whether, by promoting an internal market of competition
between degrees, the university has possibly created a category of premium or
luxury degrees, i.e. a degree that would give students some advantage when
entering a market that, despite Canada’s relatively prosperous context in the
concert of nations, is still perceived as unstable and highly uncertain. Only
the growing science disciplines*® deviate from this analysis, perhaps because
they are now embracing the traditional role of the humanities as providers of
the general knowledge necessary for the economy and society.*'

The promise of security and stability seems to be one of the additional but
necessary elements of any university degree in a context that teenagers, and
apparently their parents, perceive as based on uncertainty about the future,
constant disruption, economic vulnerability, youth mental health crisis, the
recent pandemic and, in the case of Canada, a housing market that is very
difficult to access (Wells, 2024). In other words, a future context in which the
only fixed variable seems to be uncertainty itself, and for which there seem to
be no useful or convincing philosophical or anthropological explanations.

It is fair to say that providing these explanations should be one of the
tasks of the humanities, and that, at least in part, the co-generation of a
new worldview about the present situation could be one of the useful and
attractive elements of humanities programs in the university of the 21t century.
However, this is not happening and there are several reasons for this. On the
one hand, the humanities —largely because this is how current lecturers have
been trained- still respond to a model of the world in which the book, and in
many cases the book on paper, is the artefact around which the generation
of meaning and reality revolves. This is due to historical reasons linked to
the origins of the humanities in the Renaissance and their co-evolution with the
printing press and the book market in later centuries.

Another element that contributes to the difficulty of realizing the full
potential of the humanities in a period of transition or crisis is that students
arrive at university coming from secondary school having had little prior
exposure to the methods, tools and questions of the humanities. These
changes also bring with them a constant message on the benefits of the
sciences and on how humanities belong to the realm of entertainment, or what
can be done in one’s spare time (Wells, 2024). In addition to the ideological
consequences of these changes in secondary education and in the social

40 psychology has historically enjoyed large enrollments at Western, and interest in neuroscience, as well as
continued investment in infrastructure and research in this area, have had the desired effect.

4 In some cases, certain undergraduate degrees serve as a gateway to medical school.
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perception of the humanities themselves, this means a significant reduction
in the number of potential secondary school students choosing one of the
humanities degrees, even in the case of combined degrees. In other words,
the size of the funnel with which these programs now begin, in terms of the
number of secondary school students entering university, is in itself very small.

Finally, neither the universities nor the humanities lecturers themselves
have had re-skilling or up-skilling programs that would allow them to reorient
their degrees, the problems they address, or the way they do so, in a way
that would be more attractive to students seeking skills and clear and direct
links to the labor market. There are notable exceptions, but these have not yet
brought about the expected change, at least in teaching, though perhaps more
so in research. In the field of digital humanities, the University of Victoria in
the province of British Columbia established a Digital Humanities Summer
Institute (DHSI) in 2001, which has served as a training platform on many
aspects of digital humanities for a large number of faculty and graduate students
from around the world. These intensive, week-long, hands-on programs on
topics ranging from text encoding* and digital pedagogy to Natural Language
Processing with Python, programming with R, databases for humanists, critical
digital humanities, race and social issues, pedagogy for the digitally oppressed,
feminist and queer digital humanities, the semantic web, and deep learning
for humanists. The DHSI operates according to a model of humanistic practice
based on open digital scholarship, i.e. the creation and dissemination of digital
knowledge in an open and inclusive way. Thus, one of the keys in its design
and, in part, its success, is that the courses offered each year are proposed
by interested parties and their actual implementation depends on their
acceptance by future participants. This digital humanities reskilling initiative has
been so successful that in recent years similar initiatives have also been created
in North America, Europe and Asia in association with the DHSI at the University
of Victoria.®

The digital humanities offer a possibility for the renewal of the humanities
in the 21t century university, especially because of its potential for teacher
retraining. However, it faces a number of challenges, such as being associated
in some areas of the humanities themselves with the neoliberal university model
that administrative elites are trying to impose unilaterally on North American

42 According to a recent study, the number of students enrolled in U.S. computer science and information
technology programs will increase by 41 percent between 2018 and 2023, while enrollment in liberal arts
programs will decrease dramatically. For more on this case, see https://www.nytimes.com/2024/02/14,
opinion/ai-economy-jobs-colleges.html?searchResultPosition=1

4 It still is one of the star courses in 2024 because it is linked to different methodologies, in this case digital
methods (XML, Extensible Markup Language) and Philology and literary analysis of texts, in this case
digital or digitalized. Available at: https:/dhsi.org/on-campus-courses2024/. In the summer of 2024, the
DHSI offers a total of 43 courses over a two-week period.
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campuses. The digital humanities, in this analysis, would be an unacceptable
imposition that would contribute to accelerating the decline of the traditional
humanities. On the other hand, the impact of institutions such as the DHSI, or
of the digital transition of the capitalist economy itself around the world, does
not seem to have spurred a digital transformation of humanities departments
and faculties almost anywhere.

This digital transformation would involve redesigning programs based on
market signals about the skills that students need (rather than redesigning them
based on the traditional and necessary elements of the disciplines themselves);
retraining a large number of teachers in these areas, with an emphasis on
those who still have a large part of their careers ahead of them; and aligning
skills and disciplines to eliminate the mismatch between new skills and
techniques (see the titles of the courses offered by DHSI),and the names, techniques
and methods of the traditional humanities (Literature, History, Philosophy, and
Classical and Modern Languages).

In the meantime, as this digital transformation takes place or not, the
current situation remains alarming. According to Rob Townsend, Director of
Humanities, Arts and Cultures at the American Academy of Arts and Sciences,
this is an “existential tipping point” (Wells, 2024) for a large number of
departments that are already clearly facing their demise.** Not even the elite
American universities, whose students until recently had to take some form of
Liberal Arts course as a mark of distinction and success, seem to be spared this
process of decline. According to Townsend, in 2020 only 4% of undergraduate
degrees in the United States were in one of the key traditional humanities
disciplines — English Literature, History, Philosophy or Foreign Languages.
According to Statistics Canada, the picture is similar in Canada, where enrolment
in the humanities has declined by 50% over the past 30 years, despite an overall
increase in university enrolment. Data from the Higher Education Strategy
Associates’ 2023 report, cited by Ira Wells, confirms all the above: in Canada,
enrolments in the humanities fell by 27% in the decade from 2010-2011 to
2020-2021, in contrast to substantial increases in the social sciences and
business, and huge leaps in Health Sciences, Engineering and Science (2024).

4 The global network of partner projects in its DH Training Network includes DH Downunder; Digital Mitford
Coding School; DHSI@MLA; DHSITE@Ottawa; DH@Guelph; HILT; DH@Oxford; DH@Leipzig; DH Beirut;
EDIROM DH; and ZIM@Graz. In addition, the group has collaborated on the creation of a Canadian
Certificate in Digital Humanities, which is open to students from Canadian universities who receive a
number of credits at their universities or have credits taken at DHSI recognized. However, most of the
attendees and users of DHSI and the DH Training Network are faculty, not students, in the Humanities
who are trying to adapt their skills to the new situation at their universities. Available from: https:/dhsi.
org/dh-training-network/
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VI. THE EMERGENCE OF ARTIFICIAL INTELLIGENCE

The emergence of generative Al in discussions about the future of the 21+
century university did not take long after the release of OpenAl’s free versions of
ChatGPT and Dalle-2 at the end of 2022 with their immediate global adoption
in the first quarter of 2023.

Beyond the actual meaning of the term “intelligent” when applied to these
tools, the fact is that the accessibility and ease of use of these products has
brought to light a number of vulnerabilities that affect not only the humanities
disciplines, but indeed some of the fundamental tasks associated with university
teaching and learning. These vulnerabilities relate to earlier discussions and
calculations about the disappearance of certain professions and a large
number of jobs across a large segment of the labor market due to the massive
use of robots and Al systems. For example, Brynjolfsson and McAfee already
pointed out in 2014 that in order to properly understand the impact on society
and the economy of digital technologies —software, hardware and network,
the latter perhaps the most important because of its multiplier effects—, it
is necessary to keep in mind its three main characteristics, namely that it is
exponential, digital and combinatorial (p. 37). However, in discussing the impact
of digital machines on the labor market, they favored a position in which they
would complement and amplify what workers can do. This would be the best
strategic option for a number of reasons:

“Effective production is more likely to require both human and machine
inputs, and the value of the human inputs will grow, not shrink, as
the power of machines increases. A second lesson of economics and
business strategy is that it's great to be a complement to something
that's increasingly plentiful. Moreover, this approach is more likely to
create opportunities to produce goods and services that could never
have been created by unaugmented humans, or machines that simply
mimicked people, for that matter. These new goods and services
provide a path for productivity growth based on increased outputs
rather than reduced inputs.”* (Brynjolfsoon and Mcafee, 2014, p. 182).

The complementarity of machines to humans also seems to be a
complementarity in the opposite direction, thus the value of workers’ inputs
would be higher in contexts “augmented” by the respective machines. This
brings us to an unavoidable stop in the context of university education, namely,

4 Public acceptance of this reality is often associated to the publication in The New Yorker of an article by
Nathan Heller entitled “The End of the English Major” on February 27, 2023. https://www.newyorker.com,
magazine/2023/03/06/the-end-of-the-english-major
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to determine what are those value-added inputs that machines cannot replace,
at least for the time being, although, as the new wave of generative Al has
shown, they are very good at imitating. If we accept the link between value-
added inputs in the workplace and the definition of the human condition in a
fully digitalized environment, | think we may have a first clue as to what one of
the main functions of the humanities in 215t century universities might be.

This would require starting from one of the original questions of humanism:
what makes us truly human? In the Renaissance, it was answered based on the
exploration of human dignity but, in the context of a technological revolution
that affects all spheres of life on the planet, the determination of this sphere
was very aptly posed by Chris Anderson (2008), then editor of Wired, in his
article on “The End of Theory: The Data Deluge Makes the Scientific Method
Obsolete,” in which he concludes that the great question this poses relates to
the need to determine what is truly human about human beings in we see them
in the mirror of Al

The humanities claim the right to teach what makes us human through
the content and tools that each of them —History, Literature, Philosophy and
Languages— has developed over time. This right now has a sense of urgency, as
the definition of what is inherently human takes place in the context of digital
and Al technologies that have transformed nearly every aspect of the human
condition. The difficulty lies in the fact that, in order to reach a conclusion,
the humanities have to negotiate a set of answers that would be valid
at the intersection between the delimitation of the human condition and its
expression in skills that can be subtracted from and complement the productive
activities of machines. That is to say, the value proposition for training which
is located at this intersection must be appealing in terms of the enrolments
that the corresponding university degrees can attract. There is no possibility,
at least not in the university of the 21t century, perhaps more so in the
media, in essay writing and research, of a purely descriptive proposal outside
the university market and the labor market, in the middle of which we have all
university degrees, including those on humanities. The solution for the
humanities to have a future must take account of both spheres: humanity in
the labor market marked by digitalization and generative Al.

In this sense, the emergence of OpenAl in 2023 has highlighted some
possibilities considering the violence used to present certain risks and
opportunities for the mortally wounded humanities.

In terms of risks, the generative capacity to produce text, images and now
high-quality video is a frontal assault on two skills that are fundamental to
much of higher education, but particularly to the humanities: content creation
and writing. Content creation was largely removed from the specificity of the
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humanities at the beginning of the 21t century because it was difficult for
these degrees to undergo a digital transformation commensurate with the scale
of the revolution we have been experiencing at least since the launch of the
iPhone in 2007. As a result, this space for digital content creation has been
taken over by information and media technology programs, which have often
been placed institutionally outside humanities departments. However, writing,
or the production of texts, is a specialty of the humanities, stemming from
humanistic foundations, not only in terms of the efficient production of quality
texts, but above all in terms of the process of humanization that the practice of
writing produces in the student.

At present, it is very difficult to convince students who have not had much
contact with reading and writing practices and who have an instrumental
and pragmatic view of learning that it is preferable to write an essay, a short
story or a marketing text without the help of ChatGPT. The values of efficiency,
productivity and objectivity supposedly associated with these technologies
prevail over the growth of one’s own language, the development of a
unique style and the moral benefits of this intellectual endeavor. Even when
the personal skill at stake is creativity and its nurturing, it is difficult to make a
case for young people to learn in a way that is not based on complementarity
and augmentation between the learner and the machine, at least. Is
writing —and reading, a practice which is essential for the development
of writing skills— not one of the skills that lie at the intersection of humanity
and digital technologies*? What are the contributions or input that would add
human value, and therefore economic value, to the skills learned in the 21
century university?

Well, the arrival of OpenAl in our lives has entailed not only risks, but also
some possible avenues that, in this case, can help to open and colonize this
space at the intersection between humanity and the economic value of the
skills it promotes.

Some of these possibilities have already begun to have a positive impact
on humanities degrees, though not fully or effectively. The first of these involves
the world of ethics, i.e. Philosophy degrees, and the long series of questions that
need to be answered concerning the intrusion of Al into all kinds of productive,
labor and institutional processes, including issues of intellectual property,
data and algorithmic bias, human, corporate and machine responsibility,
discrimination, compressed definitions of efficiency, the insertion of moral
values into processes of quality, equity and justice, etc. In order to be able to
answer these questions and intervene effectively in the real world of companies

4 On doubts about productivity gains thanks to the introduction of generative Al tools, see Simon Johnson
and Daron Acemoglu (2023).
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and institutions, it is necessary to have acquired certain skills that concern both
digital technologies and the human elements of interacting with them, as well
as the social and institutional systems that we have built to practice certain
shared human values in our societies (Suarez and Varona, 2021).

Another possibility concerns the definition and development of human
creativity: what makes it unique and, more importantly, why it is necessary for
the development of full-fledged humanity, and how it can be coordinated with
“machine creativity” to create a virtuous circle between workers and machines
(Still and D’inverno, 2016). It should be noted that much of the humanist way
of doing is based on learning from and imitating the classics or prominent
figures and works of the past. In many cases, this devotion to the past and
the need to imitate what we consider to be irreplaceable landmarks of our
cultural history has led to the elimination of the creative development that
in theory should follow the learning of the classics. For example, only two of
the humanities degrees at Western University —Studio Art and Writing— are
based in whole or in part on the development of students’ creative skills. The
polarization between the development of creativity as a fundamental part of
the development of the self and its exclusive attribution to the geniuses of each
human discipline, in what should be a continuum from one extreme to the
other, has prevented the proper exploitation of this skill as the foundational
basis of the humanities in the 21t century. However, once it is presented
as a set of practices accompanied by values that can be improved and are
fundamental to access the self, regardless of the professional field in which
they are activated, the results in terms of enrolments in such courses with
students from all faculties are undeniable. Human creativity as a skill, its
exploration as a human quality, its value as a tool for personal and professional
adaptation in an uncertain environment, and the open horizon in its possible
combinations with generative Al systems are some of the elements that point
to its key role in the new humanities.

Thirdly, generative Al products have brought to light another pressing
need that the humanities in the 21 century could address by adopting a new
curriculum created at the intersection of human and market skills. This is the
design and management of hybrid systems in which humans and Al coexist
in productive, creative, educational, service and entertainment contexts. This
challenge starts with defining what is truly human and how it can be nurtured
and used in such contexts, and at the same time taking into account how Al
products work best in their interactions with humans. This would lead to a
detailed reflection and deepening of what it means to develop human-centered
Al (Shneiderman, 2022) and, in practical terms, to developing the knowledge
and skills to think and act within complex systems in which evolution and
hybridity are two of their main features. In this case, the ability to design as
well as to manage, direct and govern these systems, which will soon be present
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in many previously exclusively human domains, will be part of these new value-
added skills that have to emerge at the intersection of humanization and
generative Al.

Some of these possibilities have already been suggested by experts on the
“future of work”. In particular, Anees Raman and Maria Flynn* wrote a short
essay in February 2024 in which they succinctly but emphatically summarized
the findings of their report “Preparing the Workforce for Generative Al. Insights
and Implications”.*® Entitled “When Your Technical Skills Are Eclipsed, Your
Humanity Will Matter More Than Ever”, the paper argued that the skills that
would best withstand the presence of generative Al systems, were not the
technical or data-driven skills, but rather what they called “people skills”, which
would be more durable than the former because they would serve to anchor
these Al systems. These people skills would include effective communication,
the development of empathy, critical thinking, collaboration, innovation and
adaptability. Given that generative Al can or will be able to, once the systems
are designed and trained with the appropriate data, perform skills —-more than
500 according to the report— that until now have seemed to be protected
or belonging to engineers, lawyers, financial specialists, etc., the authors ask
what are our most important skills as human beings and propose a necessary
revaluation of skills that have until now been associated with the humanities.
They point to the development of interpersonal relationships, negotiation
skills, leadership and the motivation of work teams.

Beyond the specific skills, it is true that some of them relate to humanistic
studies because traditionally humanistic studies would naturally develop these
skills as part of the educational process with classical authors and texts, through
reading and writing. However, the university context today, as we have seen
in the numbers and trends of Ontario universities, is not characterized by an
emphasis on educational processes or the training of the individual —not to say
that they do not occur in parallel- but by an insistence on the development of
professional skills that will place students in an advantageous position when
they enter the labor market and, in the longer term, on the path of economics
and uncertainty in which they will live for the rest of their professional careers. In
other words, we are faced with a 21st-century university which, without having
completely lost its identity as an educational institution, and in which research
capacity seems increasingly to be a key competitive element, has decided to
move closer to the “training provider model” proposed by Raman and Flynn.

47 ] leave aside the use of generative Al to correct and mark student work, a task which is almost always
cited among the activity's teachers like least but if it is separated from the basic functions of teaching, it
still seems to cause an identity crisis.

48 Respectively from LinkedIn and Jobs for the Future. See https://www.linkedin.com/posts/linkedin-
economic-graph_preparing-the-workforce-for-generative-ai-activity-7100171643439734786-197u
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The key question for the humanities in the twenty-first century, then,
seems to be whether they will be able to move toward a model in which
they provide not only education but also training, and in which the mix of
these two components occurs at the intersection of the distinctive essence
of humanity and the skills needed to thrive economically in hybrid systems
and contexts. To answer this question, some elements of a potential strategy
for this transformation are formulated using the case of the Faculty, Arts and
Humanities, at Western University.

VII. POSSIBILITIES AND SOLUTIONS IN A TRADITIONAL
UNIVERSITY: WESTERN UNIVERSITY

The use of a specific case is important for two reasons. The first one has to
do with the fact that the challenge of the humanities in the university of the 21+
century is a problem of radical transformation, which is digital in many respects,
not so much because it has to respond to the current paradigms of the digital
humanities, but because the transition is occurring at the same time asthe human
condition is becoming digital and the economy is not stopping its path towards
digitalization, now through generative Al. This transformation is partly conceptual
and ideological, affecting the raison d’étre of the humanities and requiring a
reassessment of their history and a rethinking of their mission, but if we stick to
the ideological dimension, the exercise of transformation will most likely result in
an exercise of critique of the digital economies and societies.

Transformation must be practical, effective, and responsive to the specific
conditions of each institution because the threat to the humanities at this point
is not ideological, but rather a threat to the survival of its disciplines, departments,
and jobs associated with them. With 4% of undergraduate degrees in the
United States in 2020 and 2.8% of enrollment at Western, the situation entails
a clear existential risk. These institution-specific conditions respond to their
budgetary model, the needs and capabilities perceived by their students, and
the fact that this radical transformation is not starting from scratch. That is,
in the humanities, most universities have many lecturers with specific training,
degrees from the past, and an organization into departments that responds to
traditional models of the humanistic disciplines.

As in many cases of transformation in the digital economy, it is almost
easier to start from scratch, without prior commitments or legacies, that is, as
a start-up, than to face a transition from what already exists and has a deep
history and inertia that is difficult to reverse. This should not serve as an excuse
or make us lose sight of the fact that, despite the advantages of starting almost
without obligations, some universities, such as IE University, have decided that
the humanities are a key pillar of their future strategy, and as a result have just
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created a School of Humanities with two degrees,* while their students in all
the other schools are required to enroll in a number of humanities courses to
obtain their respective degrees.

In the case of Arts and Humanities at Western University, the faculty
has seven departments that basically offer the four disciplines of the North
American Liberal Arts tradition —Literature, Philosophy, Languages and History
(embedded in the above disciplines)- with a degree of specialization that
responds to earlier times when the market allowed for a much more diverse offer
thanks to the greater number of students enrolled in the faculty’s programs.
Preserving the knowledge and experience acquired in these disciplines is key to
any kind of transformation. Additionally, allowing those professional identities
associated with traditional humanities practice should continue to develop,
both for teachers and students, as long as the corresponding programs are
financially viable.

It is more than likely that this reorganization, as a defensive maneuver, will
require a simplification in order to adapt the existing teaching resources to the
decreasing number of students enrolling in these courses. The reorganization
per se is rather challenging because of the identity and identification processes
involved in belonging to a separate discipline and a specific human group for
many years. However, the reorganization is not an end in itself, but a means
to an end of preserving the knowledge, resources and skills embedded in the
faculty, albeit adjusted to a scale that does not threaten budgetary stability
and sustainability in a context, as we have seen, of budgetary autonomy and
accountability at the faculty level.

The need to adjust the scale must also be considered in the reorganization,
not of the departments, but of the degrees offered, which are currently too
many for the number of students. On the other hand, the proliferation of
similar degrees poses a problem in terms of the positioning of the humanities
“brand” for a potential market of students who do not see the differences
between programs and who seek to integrate into their CV some valuable skills
for the digital labor market. In this context, it would not be too complicated
to create some common courses, offered in all faculties, around generative
Al and its relations with humanity and/or ethics. This is the basis —more
common, simplified and sustainable— on which the next levels of a strategic
plan for the renewal and transformation of the humanities would be built.

4 The report, published in August 2023 is based on the work of the LinkedIn Economic Graph. Microsoft,

which is the lead investor in OpenAl is also the owner of LinkedIn. The methodology used in the report is
based on both a series of questions to ChatGPT and the use of LinkedIn user tags.
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The second level of transformation focuses on the creation of new degrees
based on the following principles: all these degrees must be multidisciplinary
(beyond the interdisciplinarity existing within the humanities themselves);
skills-oriented; accessible to the existing teachers who wish to undertake them
as part of their transformation; sensitive to the digital transformation of the
economy and society; and their success and sustainability must be empirically
proven by enrolment figures. In this sense, and regardless of the use of the
brand “digital humanities”, the real need is to digitalize the humanities, i.e. their
methods, tools and ways of working and learning, and not necessarily their content,
in other words, to bring the humanities closer to society on the common ground
of digitalization. To this end, and given the existing resources, the necessary
investments in teaching staff and infrastructure would be made in Immersive
Experience Design®® and, in a second stage, in Design and Management of
Future Systems, at the pace of the corresponding benchmarks and performance
marks, i.e. certain KPIs in enrolment numbers and student employability. Both
degrees, presented here as examples only, would have the characteristics to
facilitate a transition from traditional humanities to digital humanities, with a
focus on Systems Design and Management skills.

The first degree, on the one hand, responds to the resources already
existing in the faculty, both in terms of staff, courses (in a minor in Digital
Humanities), and research infrastructure, in the form of a laboratory for immersive
experiences. This degree allows to start from the reflection on the human experience
—in multiple aspects, such as historical, philosophical, gender, or digital- and to
focus the study programme on the acquisition of practical skills for the design of
immersive experiences of different types, from the purely physical —for the design
of user experiences—, to those based on video and sound, virtual reality, extended
reality, etc. The confluence of digital and experience seems to be one of the
next frontiers that digitality is determined to conquer, both in terms of the design
of new tools —glasses, brain implants or spaces organized by screens, as in Sphere
in Vegas— and in the development of spatial computing and the adoption of
business models in many industries based on entertainment and user experience,
whether this experience is digital, analogue or hybrid.

The second degree responds to some of the needs and niches identified
by Kimbrough and Carpanelli in their report on professions that would
be augmented, disrupted, or would stay isolated by the wave of digital
transformation driven by generative Al. Both Kimbrough and Carpanelli and
Raman and Flynn point to the need to manage and lead teams, systems,
and spaces where workers will have to coexist not only with each other but
also with Al and robots. This requires a basic knowledge of how Al works,

0 Bachelor in Humanities and Dual Degree in Business Administration and Humanities. See: https:/www.
ie.edu/school-of-humanities
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machine-human interactions and ethics, as well as skills related to emotional
intelligence, conflict resolution, negotiation, oral communication and
interpersonal relations. All of this would be included in a degree in which design
and the skills related to its practice, as in the previous degree, play the role of a
means for digital transformation.

Also based on existing resources and skills but that would have to be
developed exponentially, the second area of transformation would be created
around people skills. Using some of the resources and knowledge present in
both the traditional or first strategic level degrees and the new degrees, and as
stated in the previous cases also with the consequent controlled investments,
the next degree would be People Skills,>" a tentative name taken from previous
reports, which would take advantage of the need to complement the technical
skills —writing or data analysis— that are common in the early stages of many
careers with those that generative Al would struggle to replicate and that “come
with longer professional experience, such as leadership and negotiations”.>? The
goal would be to start earlier with the learning and to develop these skills as a
distinct feature of students who would enroll in this program, either exclusively
or as part of dual degrees.

Finally, the third area of development is based on the resources and
knowledge available in the various departments and on the unavoidable
need to deal with human-induced changes on Earth, which will require
the development and use of specific skills in all sectors of the economy and
society. Thus, a degree in Anthropocene Studies, based on the paradigm of
complex systems and methodologies associated with research on “planetary
boundaries” (Rockstrom et al., 2009), could also be presented based on some
resources already existing in the faculty, such as the area of climate change
and gender, which uses methodologies more aligned with social sciences than
with the humanities. The aim is that graduates of this program will be able to
access positions in companies that are currently committed to sustainability,
emissions and climate change, but will go beyond this and, thanks to the
academic approach indicated, will be able to differentiate themselves from
the inertia already created around some of these concepts. In addition, these
graduates could also be destined for some of the Ontario and Canadian
economic sectors identified in the introductory graphs on GDP composition,
such as Public Administration or Health and Education.

>" The introduction of similar programs, for example in Interactive Design, has resulted in high enrollment
success at universities such as Eafit in Colombia.

52 The name or brand of the degree has to reflect its objective, which is to prepare students for the evolution
and future of work.
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The transformation of the humanities is not only about content and skills,
but rather about how we reflect upon and articulate the intersection between
the human condition and the skills that make that human condition present
in today’s labor market. This requires that the transformation also take place in
the field of teaching and learning, which, despite the digital invasion and the
threat of generative Al, is still very much centered —in almost all university
disciplines— on the exercise of giving a lecture —more or less modified with
PowerPoint presentations and with the introduction of some additional
dynamizers— and the assessment of the student’s ability to repeat or replicate
the content offered to them. However, both the creation of content (the
lecture) and the repetition of content (the exam or essay) are two of the things
that generative Al already does most effectively and convincingly. On the other
hand, a misunderstanding of digitalization has led to the proliferation of
digital devices in classrooms, so that while the teacher is lecturing, students
are looking at their screens doing many other things —shopping, communicating,
socializing, entertainment, etc.— while paying relatively little attention to what
is happening in the classroom. This is a monumental waste of everyone’s time
that undermines the economic and social value of university learning and raises
questions about the value proposition offered by universities, especially in an
age and time when similar content is ubiquitous and easily accessible on many
digital platforms.

Beyond the social and economic value that degrees from prestigious
universities still retain, the only factors that currently distinguish university
learning from other forms of digital content production and consumption
are the intellectual authority of the teacher, the use of research as a tool
for innovation in what is taught, and the shared experience of learning in a
specific time and place, i.e. the learning experience that must be designed to
produce the desired effects and goals, including the student’s own perception
and subsequent recollection of their learning in that unique and unrepeatable
context.

In tactical terms, the precarious situation of humanities degrees and
the disruptive impulse of generative Al suggest two directions. One is
that the format of the proposed degrees —perhaps not all, but certainly those
at the second strategic level- should be organized as double degrees, so that
they can be taken by students who currently abound in faculties of Science
(especially in pre-medicine), Business, Health Sciences, and Management and
Organization Studies (in Social Sciences).

Where there is sufficient market demand to offer these new degrees
separately as four-year programs, it should be considered to offer them as
professional programs, so that they are marketed and branded as programs
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that bridge the gap between university and the new world of work, take on
the air of exclusivity that works so well in the growing university-wide programs,
and have a clear focus on the development of relevant skills. The degree in
People Skills>®* would be particularly well suited to this.

Finally, the Ontario Ministry of Colleges and Universities has mandated that
these institutions respond to the need for businesses and workers to adapt their
skills and develop following the economy in an uncertain future. To this end,
it has created a still incomplete framework for the delivery and acquisition of
very practical “micro-credentials” or mini-modules that would be used for the
purposes outlined above. In addition to the general uncertainty surrounding
various aspects of this proposal, which affects all institutions and disciplines
in a similar way, it would appear that the humanities, as they currently stand,
would have considerable difficulty in fulfilling their part of this program.
However, once the foundations for the delivery of the People Skills degree and
skills are developed and established, they could, with appropriate investment,
be redirected to meet the dire need that exists in almost all key professions in
the Ontario economy, such as construction, to improve human relations and
conflict resolution skills among workers.

The retraining of humanities lecturers, along the lines of the reskilling and
upskilling that is taking place in many other professions, and the consequent
investment necessary to face the reinvention proposed here with guarantees
of success and some degree of security, would be the final pillar of this mini
strategic plan for the creation of the humanities in the university of the 21
century.

VIIl. CONCLUSIONS: THE HUMANITIES IN THE 215" CENTURY

In the university context, the humanities have suffered a steady setback
in recent decades so, as we enter the third decade of the 21t century,
many departments and programs are now facing the existential dilemma of
extinction. To preserve a tradition that is fundamental to the life of universities
and that connects Western societies to their humanistic roots, the humanities
must undergo a radical and accelerated transition to preserve the minimal
building blocks of traditional degrees. To do so, the transition must take place
in the context of a reconceptualization of what it means to learn and teach in
a context of complete digitalization and the intrusion of generative Al. Moreover,
the humanities need to frame their mission in terms of answering the following

> “Preparing the Workforce for Generative Al,” page 11. See at: https://www.linkedin.com/posts/linkedin-
economic-graph_preparing-the-workforce-for-generative-ai-activity-7100171643439734786-197u
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question: how to practice a new 21t century humanities at the intersection
between defining what makes us human today and the skills to display that
human condition in a digitalized and hybrid economy and labor market? In
that answer, contextualized as it is in the case of the Faculty of Arts and
Humanities at Western University in Canada, lies the future or the demise of a
tradition that has articulated the intellectual, social, and cultural life of the West
for the past 600 years and for which, at least for the moment, there seems to
be no replacement. From its inception, this tradition has embraced the idea that
“the literary education given in humanism cannot be closed to any objective,
either in theory or in practice” (Rico, 1993, p. 19).
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This article explores the impact that technological change and artificial
intelligence may have on the demand for university studies, using Spanish data.
It begins with a retrospective analysis of the evolution of demand over the last
three decades. Then, based on the academic literature that analyzes the degree
of exposure of each occupation to technological change and the employability
patterns of different university degrees, three indexes are developed for each
degree: RTI index (Routine Task Intensity), index of exposure to Atrtificial
Intelligence (Al) and index of software exposure. These indexes, based on
the exposure to technological change of the different university degrees, are
very informative in order to explain both the job prospects and the expected
salary of their graduates. The indexes can be used to improve the design of
university courses and also as indicators of which degrees are likely to be in
greater demand in the future. Finally, using microdata from the Community
of Madrid enrollment process, where students indicate their preferences,
another indicator is designed to rank degrees according to unsatisfied demand.
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I. INTRODUCTION

We are witnessing one of the greatest transformations of the educational
and productive systems in history. This is due to technological change, especially
digitalization and artificial intelligence. New technologies will dramatically affect
pedagogical tools and change the demand and supply of education, especially
in universities.

This paper focuses on the latter dimension, exploring the demand for
university studies in Spain in the context of technological change. The aim
of the article is twofold: on the one hand, to obtain a picture of the current
university system; on the other hand, to identify the potential problems and
opportunities that technological change can generate, in order to extract
recommendations for improving educational policies. In addition, following
Conde-Ruiz et al. (2024b), a gender perspective is also mainstreamed in the
analysis to show the current gaps that exist between men and women in higher
education and the potential consequences for employability and salaries in the
face of technological change.

The starting point is a descriptive analysis of the evolution of demand
over the last three decades. The data show interesting aggregate results. Firstly,
Spain is one of the European countries with the highest percentage of young
people with a university degree. The figure is even more positive for women.
Similarly to the countries around us, women in Spain are in the majority in
university studies. In terms of fields of knowledge, there has been a decrease
in the relative demand for engineering and architecture studies and an increase in
studies related to health sciences.

Demand for higher education differs significantly between men and
women. There are no significant differences in social sciences and humanities,
but there is an important gap in engineering and architecture, where men are
over-represented, and in health-related fields, where women are in the majority.
In the case of the natural sciences, although there are no significant overall
differences, when the degrees that make up this field are analyzed in detail,
the previous pattern reappears: the proportion of women is higher in health-
related sciences and lower in STEM fields (Science, Technology, Engineering
and Mathematics). The main conclusion of this analysis shows, through a
detailed study of one hundred university degrees, that there is no convergence
in the demand for higher education studies between the two genders and that
there has been no significant progress in reducing the gender gap in STEM
studies over the last twenty years.

The second part of the article focuses on the study by Conde-Ruiz et al.
(2024a), which analyzes the degree of exposure of university degrees to
technological change. The methodology used by Conde-Ruiz et al. (2024a)
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consists in linking two sources of information that have not been previously
analyzed together: the employability patterns of different university degrees
and the degree of exposure of each occupation to technological change. The
result of combining the correspondence between degrees and occupations
with indexes of automation and exposure to software and artificial intelligence
of different occupations, is a set of groundbreaking indexes that measure the
degree of exposure of university degrees to technology.

In particular, university degrees can be ranked based on three
occupational indexes: Routine Task Intensity (RTI), Artificial Intelligence
Exposure Index and Software Exposure Index, which have very different
interpretations. RTI measures the risk of an occupation being replaced by
technology because there is a high percentage of routine tasks. By ranking
college degrees using employability patterns and this routinization index, we
can identify the occupations most threatened by technology. College degree
rankings based on technology exposure indexes (either to software or artificial
intelligence) have a different interpretation because they identify occupations
that require technology integration, but this may be complementary to college
education. For example, degrees with a high value of this index, such as Industrial
Technology Engineering, Statistics or Mining and Energy Engineering, should
reinforce in their curricula the methodological aspects that help to incorporate
these technologies.

The article shows that these indexes can explain to a large extent the
degree of employability of university degrees, as well as the expected wage
differences. Nevertheless, Conde-Ruiz et al. (2024a) show, using the evolution
of university entrance grades in the Community of Madrid, that demand is not
responding to the potential threats that technological change poses to some
university degrees. From a gender perspective, Conde-Ruiz et al. (2024b) show
that women are overrepresented in those degrees that, according to the indexes
developed by Conde-Ruiz et al. (2024a), are more threatened by technology.

Although we are talking about the demand for university studies, the reality
is that the studies pursued are often conditioned by the supply of degrees.
In other words, it is possible that a student wants to study a degree but they
cannot do it because there are not enough places available. In this sense, we
created an excess demand ratio from microdata from the Community of Madrid
that contains information on where the student was admitted and also the
complete profile of preferences (up to twelve options) in relation to the choice
of degree. This indicator can be useful to identify where it is most necessary to
increase university supply.

The article is divided into six sections. Section two presents the descriptive
study of the evolution of the demand for university degrees over the period
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1985-2023. Section three presents the indexes we created to measure the
level of exposure of university degrees to technological change. Section four
uses the indexes of exposure to technological change to explain several labor
market variables (the degree of labor market placement of the different
degrees and their expected wage). Section five uses microdata on student
preferences to analyze capacity constraints in the public supply of university
degrees. Finally, section six presents conclusions and policy recommendations
and thus concludes the article.

Il. EVOLUTION OF THE DEMAND FOR UNIVERSITY DEGREES:
1985-2023

This section presents and analyzes how the demand for higher education
has evolved over the past decades. The first question to be analyzed is how the
percentage of young people between 25 and 34 years of age with a university
degree has changed. Figure 1 shows the evolution of this indicator for Spain,
the euro area average and various European countries. The first conclusion is
that there is a general pattern in which the demand for university studies has
increased steadily in all countries over the last three decades. In the case of
Spain, the percentage of young people (25-34 years old) with tertiary education
has risen from around 20% to 50%, placing it at the top of the list, along

FIGURE 1
PERCENTAGE OF POPULATION (25-34 YEARS OLD) WITH TERTIARY EDUCATION
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with France, amongst countries in our context and well above the euro area
average, although it does not reach the levels of Luxembourg (64%) and
Norway (60%) in Europe or Canada (73%) and South Korea (76%) in the world
(OECD (2021)). It should be noted that university degrees also include third-
cycle vocational degrees.

Spain has, therefore, a leading position within the Eurozone regarding the
percentage of university students. This data is difficult to interpret. On the one
hand, it can be seen as a source of competitive advantage for Spain, since general
higher education can provide the tools to adapt to a changing labor demand,
and this can be especially important in periods of technological uncertainty.
But, on the other hand, this conclusion entails two important nuances. First,
the alternative to a high rate of university graduates could also be high-quality
vocational training with a high level of labor market insertion. This seems to
be the case in Germany. On the other hand, if labor supply does not evolve in
the same direction as its demand, and graduates do not find qualified jobs,
overqualification may generate much dissatisfaction and friction in the labor
market, instead of being a source of competitive advantage.

The difference in the evolution of the demand for university education
by gender is also analyzed. Figure 2 shows the indicator of the percentage

FIGURE 2

PERCENTAGE OF POPULATION (25-34 YEARS OLD) WITH TERTIARY EDUCATION,
BY GENDER
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of people between 25 and 34 years of age with tertiary education out of
the general population, for women and men. A positive gender gap is
observed, i.e. there are more women at university than men. This gap
occurred mainly in the 1990s, coinciding with the increase in university
enrollment. This pattern is not exclusive to Spain and is also seen in the
Eurozone countries. This result is also confirmed by the OECD reports (2021
and 2023), which indicate that a possible explanation could be that the
benefit of obtaining a university degree in Spain is higher for women than for
men. For example, in terms of employability, the difference between having a
high school or university education is very small for a man (6% unemployment
compared to 5% ), while it is significant for a woman (dropping from 9%
unemployment to 6% ).

The specific demand for university degrees in Spain is discussed below.
Figure 3 shows how the distribution of enrolled students by discipline of
knowledge has changed.

The most in-demand degrees are in the area of social sciences, with
a market share of close to 50 percent. The sciences and humanities have a
smaller but almost stable market share over time. However, engineering and
architecture greatly reduced their market share after the economic crisis

FIGURE 3

DISTRIBUTION OF ENROLLED STUDENTS (UNDERGRADUATE AND/OR 15" AND
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and have not recovered it." The space left by engineering has been taken over
by health sciences. The increase in demand for health sciences can be explained
both by the increase in demand associated with a higher level of development
and also aging, as well as by the development of new disciplines associated
with technological change.

Despite this, the demand changes by areas of knowledge and has evolved
differently between the two genders. Figure 4 shows the evolution of female
university students by disciplines of knowledge.

FIGURE 4
PROPORTION OF FEMALE STUDENTS OVER THE TOTAL NUMBER OF STUDENTS ENROLLED
(UNDERGRADUATE AND/ OR 15T AND 2N° CYCLE), BY BRANCH OF EDUCATION
80
60 B e
50
40
30 e
/
20 P
10
> +--r-—77—T-Tr"rT""T"T—"T—T"—T"—T"—T"7T"

=—Total Social and Legal Sciences
== Engineering and Architecture = Arts and Humanities
= Health Sciences Sciences

Source: Integrated University Information System, SIIU (General Secretariat of Universities).

The most marked inequalities between genders are seen in health sciences,
which are highly feminized areas of education, as well as in engineering and
architecture, where the representation of women has been stagnant at below
30% since the late 1990s. The data seem to show that there are no significant
gender differences in sciences, but reality is more complex. Table 1 shows the
university degrees in the area of science knowledge ranked by the representation
of women. The same initial pattern is seen here: women are overrepresented in
degrees such as Biomedicine, that are close to the health sciences, while they
are underrepresented in degrees such as Physics or Mathematics.

! This evidence follows Sofoklis and Megalokonomou (2019), who calculated the impact of unemployment
on the demand for university studies with data from Greece. Job opportunities for engineers and especially
architects were reduced in the economic crisis of 2008-2014 proportionally more than other professional
profiles.
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TABLE 1

PERCENTAGE OF WOMEN IN THE TOTAL UNDERGRADUATE ENROLLMENT
(AREAS OF STUDY IN THE “SCIENCE" AREA)

Company 2015- 2016- 2017- 2018- 2019- 2020- 2021- 2022-
2016 2017 2018 2019 2020 2021 2022 2023

Geography and Land Use

Planning 28 29 29 28 27 27 26 27
Physics 26 25 26 27 27 27 28 28
Mathematics 38 38 38 37 36 35 36 36
Geology 41 41 41 40 40 41 40 39
Statistics 43 43 45 45 46 46 46 45
Environmental Sciences 47 48 48 48 49 49 49 50
Chemistry 53 53 53 54 54 54 54 55
Marine Sciences 55 58 56 57 58 56 57 58
Biotechnology 60 60 61 61 61 62 62 63
Biology 62 62 62 62 62 62 63 63
Biochemistry 65 65 65 66 66 68 69 70
Biomedicine 77 76 75 75 76 76 77 79

Source: Integrated University Information System, SIIU (General Secretariat of Universities).

Table 1A in the Annex shows in detail the representation of women in one
hundred university degrees.? The general conclusion is similar to Figure 4: women
are overrepresented in degrees related to health, social work and teaching,
which we could call the “care economy”. In social sciences and humanities,
although there are divergences in representation, these are generally smaller.
Finally, in STEM degrees, with the exception of those degrees related to health,
women are significantly underrepresented. To give a sample of this pattern,
Table 2 show a selection, taken from the general analysis of all degrees, of
the fifteen courses in which women are most represented and those fifteen in
which they are least represented.

The gender gap for STEM studies is not a Spanish anomaly. The OECD
report (2023) shows that, to a greater or lesser extent, this gap occurs in all
developed countries. However, it is worrying that, despite efforts to promote
STEM studies among girls and female teenagers, there has been no significant
progress in the last two decades. Moreover, it is important to note that, as
Hanushek et al. (2015) and Rebollo-Sanz and De la Rica (2022) show, given
that the labor market values mathematics skills, this gap in STEM profiles may at
least partly explain the gender wage gap. Moreover, as discussed in the next
section, job opportunities in STEM studies are less threatened by technological

2 "Field of study”, in the taxonomy of the Integrated University Information System (SIIU).
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TABLE 2

FIELDS OF STUDY WITH THE LOWEST AND HIGHEST PERCENTAGES OF WOMEN COMPARED
TO THE TOTAL NUMBER OF STUDENTS ENROLLED IN UNDERGRADUATE PROGRAMS

Company 2015- 2016- 2017- 2018- 2019- 2020- 2021- 2022-

2016 2017 2018 2019 2020 2021 2022 2023
Automotive Engineering 8 7 6 6 5 4 5 5
Sports Management 8 7 6 6 5 4 5 5
Computer Engineering 10 10 11 10 11 11 12 12
Mechanical Engineering 13 13 13 13 14 14 14 14
Computing 12 12 12 12 13 13 14 14

Software and Application
Development

Electrical Engineering 13 14 14 14 15 15 15 15
Industrial and Automatic

I " 12 12 12 13 14 14

Electronics Engineering 14 14 15 15 16 16 16 16
Electronics Engineering 16 17 17 17 17 17 18 19
Video Game Development 12 12 12 13 13 14 17 19
Other Engineering 14 13 14 14 15 17 17 20
E;ef\elf;tlon and Occupational 14 13 14 ” 15 17 17 20
Naval and Oceanic Engineering 19 19 20 20 20 21 21 22
Physical Activity and Sports 19 19 20 20 20 21 21 22
Telecommunication Engineering 21 20 21 21 21 22 22 22
Modern and Applied Languages 78 79 79 79 79 80 80 78
Performing Arts 80 77 77 79 79 79 77 78
Biomedicine 77 76 75 75 76 76 77 79
Design 73 74 75 75 76 77 78 79
Translation and Interpreting 80 80 81 81 81 80 80 80
Conservation and Restoration 78 77 76 77 78 80 81 80
Nursing 78 77 76 77 78 80 81 80
Social Education 81 81 81 81 81 81 82 82
Social Work 81 81 81 81 81 81 82 82
Pedagogy 83 83 83 83 84 83 84 84
Occupational Therapy 83 83 83 83 84 83 84 84
Protocol and Events 88 89 89 88 86 86 87 88
Speech Therapy 88 89 89 88 86 86 87 88
Early Childhood Education 93 93 93 93 92 92 91 91
Gender Equality 90 87 87 80 95 95 95 96

Note: The fifteen fields of study with the lowest and highest percentage of women compared to the total
number of students enrolled in the 2022-23 school year

Source: Integrated University Information System, SIIU (General Secretariat of Universities).
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changes than those associated with other types of studies, so the wage premium
for STEM studies may rise, and that is likely to increase the wage gap between
men and women in the near future.

lll. UNIVERSITY DEGREES IN THE FACE OF TECHNOLOGICAL
CHANGE

This section analyzes the degree of exposure of university degrees to
technological change. Two sources of information are used for this purpose.
On the one hand, papers that assign indexes to the different occupations
measuring how exposed those occupations are to technology. On the other
hand, information on the occupations to which the different students access to
depending on the degree studied.

In other words, in the first stage, each university degree is related to the
different occupations. In a second stage, the information on the degree of
exposure of each occupation to technological changes is used. Finally, each
university degree is assigned an index of exposure to technology. Figure 5
shows, schematically, the calculation process for these indexes.

FIGURE 5

METHODOLOGY FOR OBTAINING THE EXPOSURE INDEXES OF UNIVERSITY DEGREES
TO TECHNOLOGICAL CHANGES

Correspondence
between university + Indexes of exposure to
degrees and technological changes
occupations

Indexes of exposure of

the the degrees to the
technological changes

Source:Created by the authors.

1. Correspondence Between University Degrees and
Occupations

To obtain the correspondence between occupations and university degrees,
data from the 2019 Labor Market Insertion Survey of University Graduates (EILU,
in Spanish) are used. This statistical operation of the Spanish Statistics Agency
aims to provide information on the employment situation of the group of
university graduates, as well as the various aspects of their labor market insertion
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process (access to the labor market). In particular, it includes information on
the cohort of graduates in the 2013-2014 academic year, with a sample of,
approximately, 31,500 people (15t and 2™ cycle and graduates).

An important aspect is that it includes information on the occupation,
using a two-digit CNO code,? in which the graduates of the different degree
programs work (if applicable). From this information, it is possible to calculate the
distribution of occupations for each university degree, that is, what percentage
of the graduates of each degree program are working in a given occupation.*

2. Index of Exposure of the Occupations to Technological
Changes and Al

The academic literature (see Dorn, 2015; Acemoglu and Restrepo, 2022;
Autor, 2019; Autor and Dorn, 2013 and Conde-Ruiz and Ganuza, 2023,
among others) tries to anticipate which occupations will be most affected by the
new digital economy. To this end, they argue that technological change will
not have a large differential impact on workers according to their levels of
education, but rather according to the content of the tasks carried out in their
occupations (Task Biased Technological Change). Thus, three types of tasks are
distinguished: routine, abstract and manual tasks. Routine tasks involve the
repetition of predetermined processes (as in car assembly lines or administrative
tasks). Abstract tasks are those that involve problem solving, intuition, persuasion
and leadership skills, as well as creativity. Manual (non-routine) tasks are those
that require personal interactions, adaptability, visual recognition and language.
It seems clear that routine tasks are easy to perform by automation technology,
while abstract and manual tasks are much more difficult. The former because
they are clearly complementary to technology and the latter because they are
too expensive to be replaced by it. With this argument, a classification of the
main tasks in each occupation is made. The most widely used database is
O*NET (Occupational Information Network), which gives a direct correlation
between tasks and occupations.

RTI (Routine Task Intensity) Index. Within this methodology, we used the
synthetic measure of routine task intensity constructed by Lewandowski et al.

3 Royal Decree 1591/2010, of November 26, 2010, approving the National Classification of Occupations
2011. https://www.boe.es/eli/es/rd/2010/11/26/1591

4 The Survey of Labor Market Insertion of University Graduates (EILU) offers information on degrees at two
CNO-11 digits. For example, economists would be included in code 28 “Professionals in social sciences:
Economists; Sociologists, historians, psychologists and other professionals in social sciences (geographers,
anthropologists, archaeologists, philosophers, professionals in political sciences...); Priests of different
religions”. See Conde-Ruiz et al. (2024a) for the complete list of EILU CNO-11 codes.
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(2022) and Schotte et al. (2023).> A specificity of this approach is that, as
opposed to O*NET-based analyses, it does not assume that the task content in
a given country is identical to the contents used in the United States. Therefore,
its main advantage is that it allows us to distinguish between differences
in task content among workers who have the same occupation but live in
different countries. This makes it possible to use the specific estimated data
from Spain.

In particular, the authors construct country-specific metrics of routine
task intensity at levels 1 and 2 of the ISCO-08° (International Standard
Classification of Occupations) classification for several countries, based on data
from three surveys (Lewandowski et al., 2022). For those countries for which survey
data are not available, an econometric estimation is used (Schotte et al,, 2023).

From the questions in the various surveys, they create a synthetic measure
of the relative intensity of routine tasks according to the levels of routine
cognitive, analytical non-routine cognitive and personal non-routine cognitive
tasks, excluding manual tasks. Finally, the RTI is standardized from its average
and standard deviation in the United States.

Thus, occupations with a higher content of non-routine tasks (analytical
and personal) will have a lower value of this metric, while those occupations
with a higher content of routine tasks (cognitive) will have a higher level. It is,
therefore, a measure of the routine aspect of the occupation and thus of the
ability to be replaced by technology.

Artificial Intelligence and Software Exposure Index. On the other hand,
Webb (2020) identifies which tasks can be automated by a particular technology
and constructs a metric of occupations’ exposure to that technology based
on information contained in their patent texts and their correlation to the
tasks performed in different occupations. Specifically, occupation descriptions
from O*NET and patent data from Google Patents Public Data are used. These
indicators are available for the different occupations at 3-digit ISCO-08 from
Albanesi et al. (2023).

The occupations least exposed to software would be those with a high
manual component and which are not easy to “algorithmize”, as well as those

> A brief description of how the indexes is created can be found in the Annex.

6 The ISCO-08 classification (International Standard Classification of Occupations) is the International
Labor Organization’s occupational classification system. It is structured into major groups (1 digit), major
subgroups (2 digits), minor groups (3 digits) and unit groups (4 digits).
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with a high interpersonal component. Artificial intelligence, on the other hand,
affects different occupations, and by its very nature, it is not possible to know,
a priori, the impact it may have or whether it will be positive or negative. All
this makes the interpretation of these two indexes substantially more complex
than the RTI.

In short, the routine task intensity (RTI) and technology exposure (artificial
intelligence and software) indexes described above are available at a 2-digit and
3-digit disaggregation level, respectively, from ISCO-08. The correspondence
between ISCO-08 and CNO-11 is not exact, which would entail that certain
adjustments need to be made when calculating the indexes for occupations.’

To perform the analysis of the response of university degrees to technological
changes we need indexes that measure the intensity of the latter, mainly
based on the different types of tasks (routine/non-routine, manual/cognitive).
However, as seen above, indexes along these lines have been calculated
in the literature for different occupations, but not for degrees. This is partly
because the linkage between tasks and occupations is straightforward from
standardized international classifications (O*NET or ESCO, the multilingual
European classification of skills, competencies, qualifications and occupations),
while the correlation between both and degrees is in a very early process.®

Once all the occupations have been classified with each of the three
indexes mentioned above (RTI, artificial intelligence exposure index and software
exposure index), these indexes can be assigned to each university degree
according to the occupations in which the students of each degree end up
working. For each of the metrics, they are calculated as the weighted average of
the indexes of the different occupations in which their graduates work, using as
weights the distribution of occupations calculated from the data of the Survey
of Labor Market Insertion of University Graduates.

As noted above, the RTI has a simple interpretation: the higher it is, the
greater the risk that the occupation will be replaced by technology. Therefore,
those degrees with a higher RTI run the same risk, as it would indicate that
recent graduates in that degree would be being hired in occupations that are
going to be threatened by technology.

7 For example, while when an ISCO group corresponds to several CNO groups, the value can be imputed to
them, when a CNO group is composed of several ISCO groups, the arithmetic average has been calculated.
On the other hand, the Albanesi et al. (2023) data are aggregated from 3 to 2 digits. Specifically, the
123 3-digit groups are aggregated into 40 2-digit groups, using the arithmetic average.

8 See, for example: https:/esco.ec.europa.eu/en/about-esco/escopedia/escopedia/qualifications-and-esco
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3. Ranking of University Degrees According to the three
Technological Indexes by Occupations

Ranking According to the Routine Task Intensity Index. As noted above, the
RTI index has a simple interpretation: the higher the RTI, the greater the risk of
the occupation being replaced by technology. Therefore, those degrees with a higher
RTI are at the same risk, as it would indicate that recent graduates in that degree
would be being hired in occupations that are going to be threatened by technology.

First, we analyze the degrees with the lowest RTl, i.e., those whose graduates
work in occupations with lower technological risk. Table 3 shows the 15 degrees
with the lowest RTI,° among which are mainly engineering of various types,
mathematics, physics and architecture. In addition, Table 4 shows the 15
degrees with the highest RTI (those whose graduates work in occupations
with high technological risk): Tourism, Management and Public Administration,
Finance and Accounting or Nautical and Maritime Transport. However, some
of the careers do not seem, a priori, to be related to occupations in which there
is high routinization, such as Marine Sciences or Tourism, which would lead one
to think that they may be capturing labor insertion into occupations in which
this risk does exist, reflecting the phenomenon of over-qualification.

Ranking according to software or Al exposure rates. Tables 5 and 6 discuss
degrees with low and high technology exposure indexes, respectively (all
university degrees are in the Annex). It is relevant, in line with what has been

TABLE 3
DEGREES WITH LOW VALUES OF THE RTI INDEX

Computer Engineering
Computing
Software and Application Development and Multimedia Engineering
Mathematics
Aerospace Engineering
Telecommunication Engineering
Physics
Materials Engineering and Textile Engineering
Industrial Technology Engineering
Architecture and Urban Planning and Landscaping
Sound and Image Engineering
Electronics Engineering
Biomedical and Health Engineering
Power Engineering
Primary Education

Sources: Created by the authors with data from Schotte et al. (2023) and Labor Market Insertion Survey
of University Graduates 2019.

 Table 2A in the Annex shows the complete list of degrees and the values of the three indexes.
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TABLE 4
DEGREES WITH HIGH VALUES OF THE RTI INDEX

Information and Documentation
Marine Sciences
Modern and Applied Languages
Criminology
Humanities
Human Nutrition and Dietetics
Fine Arts
Labor Sciences
Geography
Horticultural and Landscape Engineering
Nautical and Maritime Transport
Art History
Finance and Accounting
Management and Public Administration
Tourism

Sources: Created by the authors with data from Schotte et al. (2023) and Labor Market Insertion Survey
of University Graduates 2079.

described above, that those degrees more exposed to technology, based on these
indexes, do not seem to be related to occupations with a high risk of being
automated, but rather to occupations highly complementary to technology
(engineering, architecture or statistics), which points to the need to acquire skills
that allow this complementarity. As for the careers with the lowest exposure
indexes, they are mostly in the fields of education and arts and humanities.

TABLE 5
DEGREES WITH LOW VALUES OF TECHNOLOGY EXPOSURE INDEXES
Al (Webb) Software (Webb)
Early Childhood Education Spanish Languages and Dialects
Primary Education Primary Education
Spanish Languages and Dialects Early Childhood Education
English Language Literature
Pedagogy Protocol and Events
Management and Public Administration English Language
Literature Music and Performing Arts
Music and Performing Arts Pedagogy
Other Teachers Translation and Interpretation
Classical Languages Classical Languages
Other Foreign Languages Other Foreign Languages
Archaeology Archaeology
Finance and Accounting Social Education
Modern and Applied Languages Other Teachers
Protocol and Events Management and Public Administration
Sources: Created by the authors with data from Albanesi et al. (2023) and Labor Market Insertion Survey
of University Graduates 2019.
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TABLE 6

DEGREES WITH HIGH VALUES OF TECHNOLOGY EXPOSURE INDEXES

Al (Webb) Software (Webb)
Electronics Engineering Statistics
Geomatics Engineering, Surveying and Mapping Mining and Energy Engineering
Computing Mechanical Engineering
Telecommunications Engineering Industrial and Automatic Electronics Engineering
Computer Engineering Aerospace Engineering
Industrial Chemical Eng_ineer?ng and Environmental Food Science and Technology and Food Engineering
Engineering
Civil Engineering Power Engineering
Industrial and Automatic Electronics Engineering Naval and Oceanic Engineering
Electrical Engineering Telecommunication Engineering
Mechanical Engineering Nautical and Maritime Transport
Power Engineering Sound and Image Engineering
Naval and Oceanic Engineering Electronics Engineering

Software and Application Development and
Multimedia Engineering

Architecture and Urban Planning and Landscaping Computer Engineering
Aerospace Engineering Computing

Industrial Technology Engineering

Sources: Created by the authors with data from Albanesi et al. (2023) and Labor Market Insertion Survey
of University Graduates 2019.

4. Discussion of the Results

The interpretation of the results obtained, as well as the economic policy
implications that we can infer, are as follows: on the one hand, it is important
to remember that the index assigned to each university degree has been created
by looking at the occupations to which the students who have studied them
have access and that, therefore, the information on the programs or contents
of each degree has not been used; on the other hand, as will be seen below, the
interpretation is very different depending on the index used.

The ranking of university degrees using the routinization index indicates
that those careers with a lower index are training workers in occupations that,
as they have a high percentage of routine tasks, will most likely be replaced by
technology. As can be seen in Table 4, (or in Table 2A in the Annex, where all
fields of study are shown), the careers most threatened by technology would
be: History, Information and Documentation, Marine Sciences, Modern and
Applied Languages, Criminology, Humanities, Human Nutrition and Dietetics,
Fine Arts, Labor Sciences, Geography, Horticultural and Gardening Engineering,
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Nautical and Maritime Transportation, Art History, Finance and Accounting,
Management and Public Administration, and Tourism. All these careers will
certainly have to adapt their curricula to provide their students with training
that will enable them to find occupations that are not at risk of automation.
On the other hand, careers with a low routinization index are careers that are
training workers in occupations with a low percentage of routine tasks and,
therefore, have less risk of disappearing due to the advance of technology.

The ranking of university degrees using technology exposure indexes (either
software or artificial intelligence) has a different interpretation. If they have
a high index, it means that students taking these degrees enter occupations
that are either exposed to software or exposed to artificial intelligence. For
example, if we look at the software exposure index, the following university
degrees have a high index: Industrial Technology Engineering, Statistics, Mining
and Energy Engineering, Mechanical Engineering, Industrial Electronics and
Automation Engineering, Aerospace Engineering, Food Science and Technology
and Food Engineering, Energy Engineering, Naval and Ocean Engineering,
Telecommunications Engineering, Nautical and Maritime Transport, Sound
and Image Engineering, Electronics Engineering, Software and Applications
Development and Multimedia Engineering, Computer Engineering and
Computer Science.

If we look at the Al exposure index, the degrees with a high index
would be: Software and Applications Development and Multimedia
Engineering, Biomedical and Health Engineering, Electronics Engineering,
Geomatics Engineering, Surveying and Cartography, Computer Science,
Telecommunication Engineering, Computer Engineering, Industrial Chemical
Engineering and Environmental Engineering, Civil Engineering, Industrial
Electronic and Automatic Engineering, Electrical Engineering, Mechanical
Engineering, Energy Engineering, Naval and Oceanic Engineering, Industrial
Technologies Engineering, Architecture and Urban and Landscape Planning,
and Aerospace Engineering. In this case, it is not necessarily negative to have
a high index (software or artificial intelligence), as it will depend on whether
such technology is complementary or substitutive to the student’s
competencies. For example, it seems clear that many engineers or architects
use certain software to perform their tasks. The risk here is whether the
functionalities of such software are complementary to the training being
given to students or, on the contrary, substitutive. If university training is
complementary to the advancement of technology, students pursuing such
degrees are not at risk in terms of the occupations they will perform in the
future. In any case, all careers with high rates of exposure to technology
(software or artificial intelligence) should update their contents and curricula,
paying special attention to technological progress.
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IV. THE LABOR MARKET INSERTION OF UNIVERSITY GRADUATES
AND THEIR EXPOSURE TO TECHNOLOGICAL CHANGES

In this section we analyze the possible correlation between our indexes
of intensity of routine tasks and exposure to technology (artificial intelligence
and software) with certain characteristics of the degrees: the percentage of
graduates who are working and the percentage of graduates affiliated to Social
Security as employees who are in the top two quintiles of the contribution
bases.'®

1. Analysis of Labor Market Insertion

The following graphs show the relationship between the three indexes
calculated for each university degree and their labor market insertion,
measured as the percentage of graduates of each degree who are working.
They show that the relationship is negative in the case of RTI, indicating that
those degrees where students end up in occupations with a lower percentage
of routine tasks have a higher percentage of graduates working. In the

FIGURE 6
LABOR MARKET INSERTION AND INTENSITY OF ROUTINE TASKS
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Sources: Schotte et al. (2023) and Labor Market Insertions Survey of University Graduates 2019.

19 This metric is used as an approximation of the salary level.
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FIGURE 7
LABOR MARKET INSERTION AND EXPOSURE TO ARTIFICAL INTELLIGENCE
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Sources: Albanesi et al. (2023) and Labor Market Insertion Survey of University Graduates 2019.

case of exposure to technology, the relationship is positive, indicating that
those degrees with greater exposure to both software and Al have a higher
percentage of graduates working.

FIGURE 8
LABOR MARKET INSERTION AND INTENSITY OF ROUTINE TASKS
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2. Analysis of Salaries Received by Employees

Finally, we show the relationship between the indexes and a metric related
to salary, measured as the percentage of graduates of each degree, affiliated to

FIGURE 9
CONTRIBUTION BASE AND INTENSITY OF ROUTINE TASKS
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FIGURE 10
CONTRIBUTION BASE AND SOFTWARE EXPOSURE
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Social Security as employees, in the top two quintiles of the contribution bases.
These show that the relationship is negative in the case of RTl, indicating that
those degrees where their students end up working in occupations with less
routine tasks have a higher percentage of graduates in the top quintiles, while
in the case of exposure to technology, the relationship is positive, showing that
those degrees with greater exposure have a higher percentage of graduates in
these quintiles.

FIGURE 11
CONTRIBUTION BASE AND SOFTWARE EXPOSURE
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Sources: Albanesi et al. (2023) and Labor Market Insertions Survey of University Graduates 2019.

3. Analysis of the Impact of the Exposure of University Degrees
to Technological Changes on the Demand

Given the correlation between the indexes of the exposure of university
degrees to technological changes and the labor market insertion, it would
be expected that these indexes are a signal about the future evolution of
the demand for university degrees. However, according to Conde-Ruiz et al.
(2024b), the demand is not yet reacting to the potential exposure of degrees
to technological changes. This article draws this conclusion after analyzing
the correlation between the increase in the university entry grades and the
number of enrollments between the years 2013-2014 (the year in which
the participants in the survey finished university) and 2021-2022 (the last
year available for university entry grades) and the different indexes that have
been designed. The relationship between the indexes of the intensity of routine
tasks and exposure to technology (artificial intelligence and software) with the
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variation of the entry grade is very weak and there seems to be no correlation
between these indexes with the growth or decrease in the number of students
over the period.

V. CAPACITY RESTRICTIONS IN THE PUBLIC PROVISION
OF UNIVERSITY DEGREES

Finally, we constructed an excess demand ratio for the degrees from very
detailed microdata on admissions in the universities of the single district of the
Community of Madrid. The database contains information on the degree to
which the student was admitted, the school year of admission (from 2013-2014
to 2021-2022), the university where the student was admitted, the university
access itinerary and the complete profile of preferences (up to 12 options) in
relation to the degree.™

The information offered by this database is richer than what can be
obtained from the analysis of the number of admissions and the cut-off
score of each degree because these variables are highly conditioned by the
number of places available. For this same reason, the analysis of student
preferences can be very useful for making decisions about which degrees
should be invested in to increase the number of places. Using the data
for the school year 2021-2022, we have carried out a first exploitation of
the database to identify the capacity restrictions of the public provision of the
universities by calculating the excess demand ratio. This ratio is defined as
the quotient between the number of people who have chosen a degree
as their first choice in the ranking and the number of students who have
finally been admitted to this degree. Thus, the ratio indicates how many
students would have wanted to study a certain degree for each student who
has managed to do so. Given this definition, the ratio can be greater or less
than one, with the degrees with a higher ratio having a higher unsatisfied
demand.

Table 3A in the Annex shows this index for most of the 100 degrees
analyzed above. Table 7 shows the 15 degrees with the highest excess demand
ratio index. That is, the 15 degrees most in demand by students as their first
choice with respect to the number of students admitted to it.

" Conde-Ruiz et al. (2024c) details the application system for university entrance in the Community of
Madrid, where students have to indicate a ranking of their desired degrees. The article shows that,
if students were acting rationally, these rankings should correspond to their true degree preferences.
However, the same article analyzes whether there may be behavioral biases that lead students to eliminate
unfeasible desired options from the rankings.
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TABLE 7
DEGREES WITH HIGH VALUES OF THE EXCESS DEMAND INDICATOR
Career Excess Demand Ratio
Biotechnology 3.41
Industrial Design and Product Development Engineering 3.19
Design 3.13
Medicine 2.68
Biochemistry 2.19
Veterinary Science 2.04
Industrial Organization Engineering and Nanotechnology 1.83
Criminology 1.66
Dentistry 1.50
Advertising and Public Relations 1.48
Physical Activity and Sports 1.45
Biomedical and Health Engineering 1.44
Aerospace Engineering 1.34
Physics 1.34
Architecture and Urban Planning and Landscaping 1.24
Note: The index is calculated as the ratio between the number of people admitted to a given degree
program and the number of people who have made this their first choice in the ranking. It does not include
double degrees or degrees from affiliated centers.
Source: Created by the authors with data admission microdata from the universities of the single district
of the Community of Madrid.

For example, for each student enrolled in Biotechnology, there were more
than three students who, although it was their first choice, were unable to take
it. This is a preliminary analysis, so it would be interesting, in future research, to
analyze the cross information between the degrees and to be able to generate
more precise indicators, using, for example, in which degrees students who
were not able to enroll in their first choice have ended up enrolling.

VI. CONCLUSIONS AND POLICY RECOMMENDATIONS

This article has analyzed the demand for university studies in an
environment characterized by technological uncertainty and the irruption
of artificial intelligence. Our analysis provides empirical results from which
important policy recommendations can be drawn. Two main conclusions
emerge from the descriptive analysis of demand in recent decades. The first relates
to gender differences: women are overrepresented in health-related studies and,
more generally, in all studies that can be included in the care economy, while
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they are underrepresented in science, engineering and architecture degrees. The
low proportion of women in STEM fields is worrying because it has not changed
in the last two decades and because, given the advantages of STEM studies in
terms of job placement and future salaries, it may be behind the gender gaps
observed in the labor market and may even tend to widen them. The second
conclusion is that we should focus on quality rather than quantity: Spain is
a relative leader in Europe in terms of the number of university students, so
efforts should be focused on improving the quality of higher education and its
interaction with the labor market.

To achieve this goal, it is important to understand how different
university degrees and their job opportunities will be affected by
technological changes and artificial intelligence. For this purpose, three
indexes (Routine Task Intensity Index [RTI Index], Artificial Intelligence
Exposure Index, and Software Exposure Index) have been constructed
for each of the degrees, and they have shown to be very informative
in explaining both the job opportunities of the various degrees and the
expected salary of their graduates. These indexes allow us to discriminate
between different programs and to rank them according to their level of
exposure to technological changes, thus helping us to improve the design
of programs in order to adapt them to the technological changes we are
facing.

In particular, programs whose students work in jobs with a higher intensity
of routine tasks (with a high percentage of these tasks) are the ones most at risk of
having their job opportunities reduced by the replacement of new technologies
and should be redesigned or, in the extreme, their provision reduced. On
the other hand, programs whose students end up working in jobs with high
rates of exposure to artificial intelligence and software have a very different
interpretation: they are not necessarily threatened by technological change, but
their curricula should be redesigned to take advantage of complementarities
with technologies.

The methodology and the indexes obtained are a first step in understanding
the degree of exposure of university degrees to technological changes, but it is
important to be aware of the various limitations of our analysis. First, the indexes
used to measure the threats and complementarities of different professions
with technology may change in the coming years as technologies, especially
artificial intelligence, evolve. On the other hand, university degrees are analyzed
in aggregate and we do not take into account the university that teaches it or
the characteristics of the students, or even their specialties. In other words, the
employability pattern of a degree (and therefore, the indexes that could be
obtained) may vary depending on the university that teaches it, the specialty
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that has been chosen or simply whether the degree has been taught in English.

Finally, the article also attempts to guide possible investments to expand
university provision. To this end, the first step is to identify the degrees with the
greatest unsatisfied demand. To this end, using microdata from the admissions
process of the Community of Madrid where students reveal their preferences,
those degrees where the ratio of excess demand is highest (the ratio between
students who have chosen that degree as their first choice and students who
have enrolled) are indicated. These degrees would, a priori, be candidates for
investment to increase the number of places available.
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ANNEX

e Routine Task Intensity Index (RTI) (Lewandowski et al, 2022;
Lewandowski et al., 2023)

This index is first calculated by Lewandowski et al. (2022) for
47 countries using three surveys: the OECD’s Programme for the
International Assessment of Adult Competencies (PIAAC), the World
Bank’s Skills Toward Employment & Productivity (STEP) and the Chinese
Urban Labor Survey (CULS).

To make the index as consistent as possible with existing metrics in
the literature, US PIAAC data are used to maximize consistency with
Acemoglu and Autor’s (2011) O*NET-based task metrics. In particular,
questions harmonized in PIACC and STEP whose content is similar to the
questions used by Acemoglu and Autor (2011) are first identified.
Subsequently, the combinations of questions (and groups of questions) that
most correlate with the O*NET-based occupation metrics for the U.S. No
questions on physical tasks are used because there is only one question on
this issue.

The non-routine cognitive analytical task metric is based on questions
about problem solving, reading news, reading professional journals,
problem solving, and programming. The non-routine cognitive interpersonal
task metric is based on supervising others and making presentations. The
routine cognitive task metric is based on (or lack of) ability to change
the order of tasks, completing forms, and (or lack of) giving speeches or
making presentations. For each item, values are considered (to be yes or no).

Each metric for each task is standardized so that the mean equal to O is
the U.S. mean and the standard deviation 1 is the U.S. mean.

Finally, a synthetic measure of routine task intensity at the worker level
is created as the difference of the logarithms of the routine cognitive task
level and the mean of the analytical and personal non-routine tasks:

RTI =1In (V ) —In ( nranalytical + nrpersonal j
cog

2

Subsequently, in Lewandowski et al. (2023), regression based RTI
predictions are obtained for countries that do not have the necessary survey
data (including Spain).
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e Indexes of Exposure to Technologies (Al and Software) (Webb, 2020)

To assess the exposure of occupations to a given technology, Webb
(2020) uses patent texts to identify what the technology can do and then
quantify the extent to which each occupation involves performing similar
tasks. For patents, he uses public data from Google Patents. In particular, the
fields he uses are the title, abstract, and the Cooperative Patent Classification
codes (which indicate the subject matter to which the patent relates).

TABLE 1A

PERCENTAGE OF WOMEN IN THE TOTAL UNDERGRADUATE ENROLLMENT

2015-  2016- 2017- 2018- 2019- 2020- 2021- 2022-
2016 2017 2018 2019 2020 2021 2022 2023

Pedagogy 83 83 83 83 84 83 84 84
Early Childhood Education 93 93 93 93 92 92 91 91
Primary Education 67 67 68 67 68 68 67 69
Social Education 81 81 81 81 81 81 82 82
Audiovisual, Image and Multimedia 50 50 50 50 52 53 55 58
Design 73 74 75 75 76 77 78 79
Fine Arts 67 69 70 72 73 74 75 77
Art History 69 69 68 69 69 69 70 69
Conservation and Restoration 78 77 76 77 78 80 81 80
Performing Arts 80 77 77 79 79 79 77 78
Music 46 47 48 48 48 48 48 49
Religion and Theology 19 18 18 15 17 17 24 25
Archaeology 56 55 53 53 51 52 53 52
History 33 32 32 32 32 33 34 34
Philosophy 36 36 37 38 38 39 39 39
Humanities 60 61 61 61 62 63 63 62
English Language 73 73 73 74 74 74 75 75
Classical Languages 66 64 64 65 65 66 67 66
Other Foreign Languages 73 74 74 74 75 76 77 76
Translation and Interpreting 80 80 81 81 81 80 80 80
Spanish Languages and Dialects 71 71 71 71 71 72 72 73
Literature 70 71 71 71 71 72 74 78
Modern and Applied Languages 78 79 79 79 79 80 80 78
Economy 39 38 38 38 38 39 38 39
Public Policy and Management 41 39 39 39 41 42 44 46
International Relations 68 69 69 69 69 69 69 69
Psychology 74 74 75 75 76 76 77 77
Social and Cultural Anthropology 61 62 61 62 63 63 62 62
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TABLE 1A (continued)

PERCENTAGE OF WOMEN IN THE TOTAL UNDERGRADUATE ENROLLMENT

2015-  2016- 2017- 2018 2019- 2020- 2021- 2022-
2016 2017 2018 2019 2020 2021 2022 2023

Criminology 59 60 60 60 61 61 60 60
Cultural Studies and Management 68 68 67 68 68 69 69 71
Geography 25 27 25 26 27 28 28 25
Gender Equality 90 87 87 80 95 95 95 96
Sociology 53 53 54 55 57 59 59 60
Other Social and Legal Sciences 48 43 47 42 50 52 51 52
Communication 57 58 60 61 61 62 62 63
Journalism 62 61 61 60 59 57 56 55
Information and Documentation 67 66 65 65 65 63 61 61
Financial and Actuarial 49 47 39 40 38 33 31 32
Finance and Accounting 50 50 49 48 48 47 46 46
Administration and Business 47 46 46 46 46 46 46 46

Labor Relations and Human Resources 62 62 62 62 63 64 64 65
Management and Public Administration 53 53 53 53 55 55 56 55

Marketing 51 52 52 52 53 53 53 55
Protocol and Events 88 89 89 88 86 86 87 88
Advertising and Public Relations 70 71 72 73 74 75 76 77
Trade 50 50 49 48 48 48 48 47
Law 55 56 56 57 57 58 59 60
Biology 62 62 62 62 62 62 63 63
Biochemistry 65 65 65 66 66 68 69 70
Biotechnology 60 60 61 61 61 62 62 63
Biomedicine 77 76 75 75 76 76 77 79
Environmental Sciences 47 48 48 48 49 49 49 50
Chemistry 53 53 53 54 54 54 54 55
Marine Sciences 55 58 56 57 58 56 57 58
Geography and Land Use Planning 28 29 29 28 27 27 26 27
Geology 41 41 41 40 40 41 40 39
Physics 26 25 26 27 27 27 28 28
Other Sciences 59 63 64 62 61 65 61 60
Mathematics 38 38 38 37 36 35 36 36
Statistics 43 43 45 45 46 46 46 45
Software and Application Development 11 11 12 12 12 13 14 14
Video Game Development 12 12 12 13 13 14 17 19
Multimedia Engineering 20 20 21 20 20 21 22 26
Computing 12 12 12 12 13 13 14 14
Industrial Chemical Engineering 47 46 46 47 47 47 47 47
Environmental Engineering 51 51 49 48 47 49 49 48
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PERCENTAGE OF WOMEN IN THE TOTAL UNDERGRADUATE ENROLLMENT

2015-  20716- 2017- 2018 2019- 2020- 2021- 2022-
2016 2017 2018 2019 2020 2021 2022 2023

Power Engineering 29 28 28 27 27 26 26 26
Electrical Engineering 13 14 14 14 15 15 15 15
Computer Engineering 10 10 11 10 " " 12 12
Sound and Image Engineering 25 25 27 26 28 29 30 30
Telecommunication Engineering 21 20 21 21 21 22 22 22
IEnndgL:rs]Eeréar!na;d Automatic Electronics 14 14 15 15 16 16 16 16
Electronics Engineering 16 17 17 17 17 17 18 19

Industrial Design and Product

: . 47 47 47 47 48 49 50 51
Development Engineering

Industrial Technology Engineering 23 23 24 24 24 25 26 26
Mechanical Engineering 13 13 13 13 14 14 14 14
Aerospace Engineering 23 23 24 24 25 25 26 26
Automotive Engineering 8 7 6 6 5 4 5 5
Naval and Oceanic Engineering 19 19 20 20 20 21 21 22
Industrial Organization Engineering 25 26 27 27 28 30 29 30
Nanotechnology 37 40 40 41 41 41 38 38
Other Engineering 14 13 14 14 15 17 17 20
Food Science and Technology 69 68 68 67 67 67 66 66
Oenology 50 50 51 51 51 50 49 47
Food Engineering 61 64 62 63 63 63 66 66
Materials Engineering 24 25 25 29 33 36 38 37
Textile Engineering 52 50 63 73 70 63 65 64
Mining and Energy Engineering 26 26 27 27 24 24 24 24
Architecture 49 49 50 50 52 53 55 57
f/leac:jr;ie:écs Engineering, Surveying and 31 31 29 28 28 26 29 26
Urban Planning and Landscaping 57 52 62 40 43 41 40 39
Technical Architecture 38 38 38 39 39 40 42 44
Civil Engineering 29 29 29 28 28 29 29 30

Agricultural and Agri-Food Engineering 36 36 34 33 33 33 33 33

Agricultural, Livestock and Rural 33 32 31 31 30 3 31 31

Engineering

E'r?;'rf:e”n“nrsl and Landscape 31 39 26 27 16 21 23 23
Forestry and Forestry Engineering 26 27 25 25 26 26 28 27
Veterinary Science 72 73 74 75 76 77 77 78
Dentistry 59 60 61 62 63 63 65 66
Medicine 66 66 67 68 69 69 70 71
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PERCENTAGE OF WOMEN IN THE TOTAL UNDERGRADUATE ENROLLMENT

2015-  20716- 2017- 2018 2019- 2020- 2021- 2022-
2016 2017 2018 2019 2020 2021 2022 2023

Nursing 80 80 81 81 81 82 82 82
Biomedical and Health Engineering 59 59 59 61 62 63 63 64
Optics and Optometry 72 73 73 74 74 74 76 76
Physiotherapy 49 48 48 48 47 47 48 48
Speech Therapy 90 91 91 91 91 91 90 91
Human Nutrition and Dietetics 74 73 73 73 72 73 73 72
Podiatry 67 67 65 67 68 71 73 74
Occupational Therapy 83 83 84 85 85 85 86 85
Pharmacy 70 70 70 71 71 71 72 72
Other Health Sciences 54 57 54 50 53 53 53 51
Social Work 82 82 82 82 83 83 84 84
Gastronomy and Culinary Arts 43 43 45 43 45 46 47 48
Hotel Management 65 65 66 68 63 63 66 64
Physical Activity and Sport 18 18 18 19 20 20 21 22
Sports Management 13 11 9 6 7 8 8 9
Tourism 67 67 67 67 67 67 67 66
Prevention and Occupational Safety 24 21 19 17 19 18 21 20
Military Education 10 12 13 15 21 27 29 28
Protection Of Property and Persons 18 19 23 26 27 29 28 26
Nautical and Maritime Transport 19 20 21 20 21 22 22 23
Ground Transportation Service 27 28 28 27 25 25 26 28
Air Transportation Services 33 30 29 27 29 31 31 34

Note: Fields of study without students enrolled in any of the courses are not included.
Source: Integrated University Information System (SIIU). General Secretariat of Universities.
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TABLE 2A
ROUTINE TASK INTENSITY INDEX AND INDEX OF EXPOSURE TO TECHNOLOGIES. DEGREES
Routine Task Intensity Al (Webb) Software (Webb)
11101 Pedagogy -0.47 0.31 0.30
11201 Early Childhood Education -0.46 0.28 0.29
11301 Primary Education -0.56 0.29 0.28
11401 Other Teachers -0.37 0.31 0.32
11901 Social Education -0.42 0.34 0,32
21101 Audiovisual, Image and Multimedia -0.40 0.41 0.41
21201 Design -0.36 0.47 0.42
21301 Fine Arts -0.23 0.43 0.43
21302 Art History -0.16 0.33 0.36
21401 Conservation and Restoration -0.44 0.37 0.36
21502 Music and Performing Arts -0.55 0.31 0.30
22201 Archaeology -0.29 0.32 0.32
22202 History -0.27 0.34 0.35
22301 Philosophy -0.37 0.33 0.35
22901 Humanities -0.24 0.33 0.34
23101 English Language -0.45 0.29 0.29
23102 Classical Languages -0.40 0.32 0.32
23103 Other Foreign Languages -0.42 0.32 0.32
23104 Translation and Interpreting -0.49 0.34 0.32
23201 Spanish Languages and Dialects -0.53 0.29 0.28
23202 Literature -0.50 0.31 0.29
23901 Modern and Applied Languages -0.26 0.32 0.33
31101 Economy -0.29 0.36 0.36
31201 Public Policy and Management 