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Introduction

In every historical epoch, society has recognized the critical role of educa-
tion. Yet, in our modern world, it is higher education that has emerged
as a pivotal driver of progress and prosperity. It's an irreplaceable asset,
an institution that functions not just to equip individuals with practical
skills for the workforce, but as the bedrock of societal development and
democratization.

The worth of higher education is multifaceted, shaping lives and soci-
eties in ways that are both profound and enduring. Higher education
nurtures intellectual curiosity and critical thinking, forging minds that
can navigate complexity, appreciate diversity, and foster innovation. In
these hallowed halls, young minds learn not just to make a living, but to
live a thoughtful and responsible life.
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In our economies, the importance of higher education is particularly
striking. It cultivates a skilled workforce capable of driving technological
advancement and economic growth.! The value of a college degree is
clear: individuals with higher education levels tend to have higher earn-
ings and better job prospects. As the economic divide widens in many
societies, higher education can act as a powerful engine of social mobility,
providing opportunities for individuals, particularly those in vulnerable
circumstances, to break the cycle of poverty and stride toward a stable
future.

Yet, the impacts of higher education extend beyond the economic
realm. Higher education equips individuals with the knowledge and
analytical skills to actively participate in and contribute to a democratic
society. These are the citizens who vote, voice their opinions, challenge
injustices, and strive for a better world.

Moreover, higher education has broader societal benefits. College-
educated adults are more likely to lead healthier lifestyles, which not only
improves their quality of life but also reduces healthcare costs for society.
They are also more likely to receive health insurance and pension benefits
from their employers, thus enhancing their personal security while also
relieving the public purse.

In families, the benefits of higher education resonate profoundly.
College-educated mothers, for instance, tend to spend more quality
time with their children, adapting their interactions to cater to the
developmental needs of their offspring. This nurturing environment is
fundamental for the growth of future generations, thereby perpetuating
a virtuous cycle of education and societal progress.”

Ultimately, the value of higher education permeates every aspect of
our society. It is an investment with immeasurable returns—for the
individual, the economy, and society. As we stand at the verge of unprece-
dented global challenges yet exceptional advancements, the need for
higher education has never been greater. But it is equally true that higher
education itself is facing considerable challenges, and it must evolve and
innovate to fulfill its promise in the modern world.

L UNESCO (2023).
2 Baum et al. (2013).
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This chapter delves into the intricate dynamics of higher education,
particularly focusing on the pressing challenges that need urgent atten-
tion. Our exploration will take a two-pronged approach, considering
both institutional hurdles and teaching—learning conundrums. With a
global perspective as our vantage point, we will specifically spotlight
the Middle East and North Africa (MENA) region, assessing its unique
characteristics and obstacles within the higher education sector.

We will attempt to unravel the profound potential that Artificial
Intelligence (Al) offers as a game-changer in higher education. By demys-
tifying what Al truly is, we aim to shed light on how this powerful
technology could ameliorate a spectrum of higher education challenges.
From making education more equitable and accessible, to aiding students
in making informed academic decisions, and liberating educators from
non-educational tasks—the promise of Al seems limitless.

However, like every transformative technology, Al also poses its own
threats and ethical quandaries. Without careful oversight and gover-
nance, the tools meant to elevate higher education could undermine
it, creating new disparities and perpetuating existing ones. Thus, a part
of our exploration will be dedicated to outlining the potential perils
of unregulated Al use in education, underlining the need for a robust
ethical framework and judicious governance.

The journey through this chapter will offer an in-depth analysis of the
contemporary challenges of higher education, the role of Al as a potential
problem-solver, and the precautions we must take to ensure this powerful
technology serves as an aid, not an adversary. Through this comprehen-
sive exploration, we aspire to contribute to the ongoing global dialogue
on reimagining and revolutionizing higher education for a brighter, more
equitable future.

Global Challenges of Higher Education

As we delve deeper into the realm of higher education, it becomes
apparent that despite its inherent value, it is facing an array of global
challenges that necessitate urgent attention and creative solutions. In this
vein, we find ourselves at a crossroads where we must either adapt and
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innovate or risk falling behind in a rapidly evolving world. Let’s dissect
some of these challenges.

The advent of the Fourth Industrial Revolution has undeniably left
profound imprints across our global landscape, causing a cascade of
disruption across diverse industries, and ushering in a transformative
overhaul of our traditional understanding of work. Emerging technolo-
gies, such as artificial intelligence, robotics, blockchain, and more, are
steering the direction of this revolution, sculpting an uncharted, new-age
professional landscape that is both intriguing and intimidating.

This sea of change is now beckoning higher education institutions to
respond to a unique and daunting challenge. They are shouldered with
the responsibility of preparing students for a future of work that is veiled
in ambiguity—careers that are in the throes of evolution or perhaps, not
yet conceived.

This necessitates a drastic shift in the perspective of these institutions.
It demands that they go beyond the conventional academic approach of
regarding curricula as mere vessels for transferring knowledge. Instead,
they must reimagine them as dynamic, transformative platforms that
enable students to sharpen a range of skills crucial for the unpredictable
professional world that awaits them.

Skills, such as critical thinking and problem-solving, adaptability and
resilience in the face of change, creativity, and innovation, and not
to mention, digital literacy, are becoming increasingly important. It’s
these abilities that would allow future professionals to navigate the
complexities of their jobs, fuel innovation, and ultimately, thrive in their
careers.’

Then comes the issue of access and affordability in higher education as
a multifaceted challenge and an acute concern that demands our atten-
tion. Higher education, historically revered as the great equalizer, a ladder
to social mobility, and a catalyst for economic stability, is witnessing an
escalating crisis of accessibility.

The costs associated with higher education have skyrocketed over the
years. What was once considered a right, available to all who sought it,
has now become a privilege, accessible primarily to those who can afford

3 @stergaard and Nordlund (2019).
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it. This escalating cost has created a chasm, a stark divide between those
who can access higher education and those who cannot. For many, the
dream of higher education remains just that—a dream, tantalizingly out
of reach, eclipsed by financial constraints.

This issue is not limited to the costs of tuition alone. It extends
to include the costs of living, textbooks, and other resources essential
for the successful pursuit of higher education. This financial burden
can be debilitating, forcing students to take on jobs alongside their
studies, accruing debt, and in many cases, leading them to abandon their
educational pursuits altogether.

Beyond financial constraints, a labyrinth of other barriers often stands
between students and their academic aspirations. A lack of information
about the opportunities available, the process of admission, and the avail-
ability of financial aid often leaves prospective students feeling lost and
overwhelmed. This is particularly true for first-generation students who
may not have familial experience or guidance to navigate this complex
landscape.

Moreover, students from disadvantaged backgrounds face an uphill
battle to academic success. The challenges they confront are not only
financial but also systemic and deeply entrenched in societal structures.
These students may lack access to quality pre-college education, making
the transition to higher education more strenuous. They may also face
cultural and language barriers, struggle with feelings of belonging and
inclusivity, and lack the support networks that are vital to persist in the
face of challenges.*

In this scenario, the quest for higher education becomes less about
intellectual curiosity and personal growth, and more about overcoming
hurdles. It becomes less about the promise of a brighter future, and
more about the struggle for survival in the present. The narrative around
higher education shifts from being an empowering journey to a daunting
obstacle course.

Pivotal among those challenges is the imperative to maintain and
elevate the quality and relevance of higher education. Universities and

colleges worldwide bear the formidable duty of delivering high-caliber

4 World Bank (2014).
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programs that not only resonate with the evolving needs of their students
but also serve the broader societal aspirations. Yet, this task is far from
static. The definitions of quality and relevance are fluid, constantly
reshaped by global currents, technological innovations, and the fluctu-
ating demands of the labor market. Consequently, the burden is on these
institutions to continually reassess and refine their curricula, teaching
methodologies, and engagement with the labor market, thus ensuring
their value proposition remains robust and compelling.

In line with that, we find that the issues of governance and manage-
ment have assumed a prominent position in the discourse surrounding
higher education. The seamless operation and ultimate success of higher
education institutions pivot significantly on effective leadership, strategic
foresight, prudent financial management, and a culture of account-
ability. As these institutions burgeon in size and complexity, they face
the paradox of coping with escalating demands while contending with
shrinking resources. This scenario underscores the criticality of wise
governance and management in steering these institutions through
turbulent waters.

Notwithstanding these complexities, higher education institutions
must shoulder another substantial responsibility: kindling the flame of
research and innovation. These institutions serve as epicenters of intel-
lectual inquiry, ceaselessly pushing the boundaries of human knowledge,
fostering a culture of innovation, and sculpting the future. Yet, the reality
is often more complex and fraught with challenges. Despite their central
role in this domain, many institutions wrestle with the arduous task
of cultivating effective research programs and transforming the fruits of
research into practical, market-ready applications.

Challenges such as inadequate funding, the scarcity of collabora-
tive opportunities, and the daunting gaps in translating research into
viable commercial products often beset this domain. Moreover, research
programs, particularly those in advanced and emerging fields, demand
significant financial investment, collaborative networks, high computing
infrastructure, and the continuous upskilling of faculty and researchers.
The lack of these resources can stagnate research initiatives and dilute the
quality of research output, thereby undermining the institution’s role as
a catalyst for innovation.
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With this expansive set of challenges laid bare, it’s clear that the higher
education sector stands at a significant juncture. The labyrinthine land-
scape necessitates reform and transformation at a scale previously unseen.
As we chart our course forward, the pressure to reinvent, revitalize,
and reimagine higher education is palpable. However, it'’s important
to understand that these challenges aren’t evenly distributed across the
globe; distinct regions face unique issues. This observation grows increas-
ingly critical as we turn our focus to one such region—the Middle East
and North Africa. The path forward promises a deeper understanding of

the region-specific intricacies in the higher education sector.

Higher Education Challenges in the MENA
Region

The Middle East and North Africa (MENA) region, a historical cradle of
higher education, grapples with a unique set of challenges in this sector
today. Institutions, such as Al-Qarawiyyin University in Morocco, Al-
Azhar University in Egypt, and University of Bologna in Italy, counted
among the world’s oldest, remain testaments to the region’s rich past.
However, the current landscape of higher education in the region
presents a more complex narrative.

The MENA region is under significant demographic pressure, with
approximately 127 million young individuals anticipated to join the
labor market by 2040. This situation poses a formidable job-creation
challenge, further amplified by the need to increase women’s participa-
tion in the labor market.

As this surge in labor demand unfolds, the region’s Higher Education
Institutions (HEIs) are also navigating the accelerated pace of the Fourth
Industrial Revolution, catalyzed further by the COVID-19 pandemic.
They must equip students with new skills and higher qualifications in
response to digitization and automation trends, a challenging prospect
amidst the financial constraints inflicted by the pandemic.’

5 Hall et al. (2022).
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The economic conditions in the region add another layer of
complexity. The combined impact of an oil downturn and a global health
crisis led to an average 3 percent regional GDP decrease across MENAP
and Afghanistan in 2020. The repercussions are felt more acutely by
private universities, such as those in Lebanon, where reduced tuition
fee income and the need to maintain quality in an increasingly digital
educational context intensify their challenges.

The challenge matrix further expands when considering the polit-
ical instability and conflicts that significantly impact higher education
accessibility for this youthful demographic. Disparities stemming from
socio-economic factors, geographic location, and the aftermath of mili-
tary conflicts and civil unrest disenfranchise many potential students.
Their aspirations for academic achievement are compromised by these
turbulent circumstances, leading to a substantial gap in access to higher
education, particularly among disadvantaged and conflict-affected indi-
viduals.

Despite these multifaceted challenges, another issue to address is
the perceived low quality of higher education in the MENA region.
Employers often critique that while university graduates may be academ-
ically proficient, they lack the practical skills needed in the global
marketplace. This concern is especially pronounced in technical fields
such as science, engineering, and mathematics, where job opportunities
abound.

Another area that warrants attention is the deficiency in “soft skills”—
creativity, teamwork, critical thinking, among others—among graduates.
This gap is partly attributed to an education system that emphasizes
memorization and rote learning, hindering the development of these
critical abilities.®

Interestingly, the prevalence of free higher education in the region
unintentionally contributes to this quality challenge. Without the finan-
cial motivation from tuition fees, universities might overlook the impor-
tance of investing in curriculum enhancement. Similarly, students not
bearing the cost of their education might demand less of their educa-
tional quality.

6 Devarajan (2016).
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Given these intricate challenges, the MENA region’s higher education
sector is undoubtedly navigating complex terrain. By shifting the focus
of higher education from solely catering to public-sector jobs toward
a financing system that aligns incentives with quality, the region could
initiate a transformative journey. Such a journey aims to restore the
grandeur of higher education in the MENA region while preparing its

youth for future demands.

The Global Teaching and Learning Dilemma
The Standardized Approach to Learning

Our current education system, deeply rooted in the efficiency-centric
principles of the Industrial Revolution, still bears distinct relics of this
bygone era. The use of letter grades to evaluate students, the unidimen-
sional focus on rote learning, and the regimented model of disseminating
knowledge to a supposedly ‘uniform’ group of students—these practices
are eerily reminiscent of the factory-model schooling conceived during
the height of industrialization. This system, though historically signifi-
cant, is glaringly ill-equipped to cater to the rapidly changing needs of
our contemporary world, particularly in the higher education sector.

A critical examination of this standardized approach of teaching
and learning brings to light its numerous inherent shortcomings. The
empbhasis on uniformity and rote memorization effectively overlooks the
profound range of individual differences, potential, and learning styles
among students. As a result, our higher education institutions, operating
within this antiquated framework, may inadvertently stifle creativity and
curb the innovative spirit of their students.

Furthermore, this archaic system does not merely inhibit the devel-
opment of critical and creative skills; it undermines students’ ability
to adapt to a rapidly evolving global context. Our era, character-
ized by constant technological advancements, shifting labor market
needs, and continuous knowledge expansion, calls for a more flex-
ible, individual-centric educational model. Yet, our education system’s
monolithic approach falls short of preparing students for this reality.
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The Time Allocation of University Instructors

Educators form the backbone of any higher education institution, their
roles often extending beyond mere instruction. Their commitment to
shaping the minds of tomorrow is unquestionable, yet their efforts are
often stretched thin by an array of non-teaching tasks. A study conducted
by Boise State University helps shine a light on the extent of this
predicament.

According to the study, faculty participants reported working an
average of 61 hours per week, a significant increase over the standard
40-hour workweek. Such an increase indicates an overwhelming work-
load that extends well into personal time, potentially impacting overall
productivity and well-being. This extended workweek is not filled with
direct instruction or student engagement, as one might assume.

In fact, the faculty members in the study reportedly spent only 35%
of their workweek on teaching-related tasks. This encompasses 12%
on actual instruction and 11% on course administration tasks such as
grading and updating course webpages. In effect, only a third of their
extensive workweek directly contributes to the principal function of an
educator: imparting knowledge.

Meanwhile, a substantial portion of their time, about 17% of their
workweek, is claimed by meetings, some of which involve students.
Furthermore, they devote an additional 13% of their day to managing
emails related to both research and student communication. In total,
30% of their workweek is swallowed up by administrative tasks,
reflecting a substantial diversion from their core roles.

Most strikingly, the study found that only a minuscule 3% of their
work-week day was dedicated to primary research, with an even smaller
2% spent on manuscript writing. These figures underline a stark reality:
the excessive administrative and preparatory demands placed on univer-
sity instructors significantly curtail their capacity to conduct research.
This imbalance potentially inhibits the production of innovative ideas
and high-quality research that universities are traditionally known to
foster.”

7 Flaherty (2014).
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The pressing need for a reallocation of faculty time within higher
education institutions is evident. The current imbalance, focusing
disproportionately on administrative tasks and extending work hours,
negatively impacts both teaching quality and research progress. By redis-
tributing responsibilities, we can empower educators to focus on student
engagement and research, thereby elevating the overall standard of higher
education.

The Two Sigma Problem

The challenges in the higher education sector are further compounded
by what has been termed as “The Two Sigma Problem.” Coined by
renowned educational psychologist Dr. Benjamin Bloom in 1984, this
concept hinges on the significant differential in learning outcomes
between group instruction and one-to-one tutoring,

According to Bloom, one-to-one tutoring using mastery learning
techniques results in an average student performance improvement of
two standard deviations above the mean achieved through conventional
classroom instruction. This indicates a remarkable shift in academic
performance that can significantly enhance a student’s understanding
and mastery of a given subject. Essentially, the “two sigma” refers to
this remarkable increase in performance, underscoring the effectiveness
of personalized learning.®

However, the adoption of this highly effective method on a large
scale presents formidable logistical and economic challenges. The costs
associated with providing individual tutoring are steep, placing a signif-
icant burden on education budgets, and making it unaffordable for a
vast number of students. Consequently, the superior learning outcomes
achieved through this method remain largely inaccessible for most
students, barring a privileged few.

This scenario underscores the stark inequity inherent in our current
educational system. As Bloom’s research indicates, personalized, one-on-
one tutoring can significantly boost learning outcomes. Yet, the high

8 Bloom (1984).
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costs associated with this teaching model limit its accessibility, making
it a privilege enjoyed by only a select few. This effectively widens the
existing learning and opportunity gap, where only those with the means
to afford personalized tutoring can fully exploit their learning potential.

In this context, the challenge is to find ways of achieving the learning
outcomes of one-on-one tutoring in a more cost-effective, scalable
manner. The resolution of this issue is crucial for ensuring equitable
access to high-quality education and unlocking the full learning poten-
tial of all students. This problem poses a formidable challenge, yet it
also provides a significant opportunity to transform the higher education
sector, making learning a more personalized and effective experience for

all.

Classification of Challenges

In the journey to dissect the challenges facing higher education, we have
encountered diverse issues, each with unique implications and potential
solutions. To facilitate a more nuanced understanding, we have synthe-
sized these challenges into a multidimensional classification, visually
represented through a spider chart. This spider chart enables a compar-
ative analysis of the different challenges based on their impact on the
quality of education, the institutional difficulty in addressing them, and
the urgency with which they need to be resolved.
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Classification of Challenges
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~d
High cost of computing
infrastructure for research

Examining the spider chart reveals some crucial insights. For instance,
‘Equity and Accessibility’ and ‘High Cost of Education’ are identified as
the most urgent and impactful challenges. Addressing these is not only
critical for enhancing learning outcomes, but also for cultivating a more
equitable and accessible educational landscape.

Challenges such as ‘Standardized Teaching and Assessment and
‘Higher Education Institutions Focusing on Content and Not Skills’ pose
significant difficulties for institutions aiming to reform their educational
practices. They necessitate systemic changes in educational philosophy
and require substantial time and resources to effectively address.

The ‘High Cost of Personalized/Adaptive Learning’, while demon-
strating immense benefits for the quality of education, is somewhat lower
on the urgency scale. This is primarily due to the prohibitive costs and
logistical challenges associated with implementing personalized learning
on a large scale.

Meanwhile, the ‘High Cost of Computing Infrastructure for Research’
is an institutional challenge that can greatly impact the quality and
output of academic research. This underlines the need for significant
investment in digital infrastructure to foster a culture of research and
innovation within higher education institutions.
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In the end, the purpose of this classification is not to rank the
challenges, but to provide a comprehensive understanding of the multi-
faceted issues facing higher education. As we transition to discuss the
potential role of Al in addressing these challenges, this classification will
serve as an essential guiding framework for our exploration.

A Brief History of Al
The Social History of Al

Artificial Intelligence (AI) and robotics are not novel concepts; in
fact, they trace their roots deep into human history, embodying the
dichotomy of fear and fascination that humanity has had for the concept
of self-operating machines. Their historical presence highlights that, as
a society, our curiosity, hopes, and anxieties surrounding cutting-edge
technologies have remained constant over the years, even as the context
of these technologies has radically evolved. Thus, understanding the
history of Al provides valuable insights into our complex relationship
with it and can shed light on the course it might chart in the future.

The notion of artificial beings—autonomous entities capable of
performing tasks independently—has captivated human imagination
for centuries. Ancient Greek mythology tells the tale of Pygmalion, a
sculptor who falls in love with his own creation that comes to life.
This archetype of a man-made, animate object, capable of replicating
human behavior, spans across diverse cultures and times, underscoring
a universal longing to bring forth life from inanimate matter. Whether
as artificial servants, self-governing war machines, or companions, these
early conceptualizations of ‘robots’ reflect the timeless human aspira-
tion for mastery and control—an aspiration that continues to shape our
engagement with modern-day Al and robotics.”

However, it was in the early twentieth century that Al began to tran-
sition from myth to a conceivable reality. This period saw the advent of

9 Truitt (2021).
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science fiction as a genre, which, with its portrayals of artificially intel-
ligent beings, acted as a critical catalyst in popularizing the concept of
Al Early science fiction narratives, such as the “heartless” Tin Man from
the Wizard of Oz or the humanoid robot in Fritz Lang’s Metropolis,
presented audiences with an image of Al entities that were remarkably
similar to humans. These anthropomorphic depictions sparked public
interest and curiosity, effectively laying the groundwork for the scientific
pursuit of Al in the latter half of the twentieth century.

Thus, from the annals of ancient mythologies to the frames of early
twentieth-century cinema, the history of Al is intricately woven into the
fabric of human culture. These historical narratives remind us that Al
is not just a scientific or technological pursuit, but also a socio-cultural
phenomenon, embodying deep-seated human desires and fears. As we
continue to advance in Al technology, it’s essential to remember this
history and consider its implications for the future.

From Speculation to Reality: Tracing the Origins of Al

The roots of artificial intelligence (Al) lie entwined in the tapestry of
human imagination, with the quest for intelligent machines dating back
centuries. This enduring vision took a definitive shape in the mid-
twentieth century, when British polymath Alan Turing ventured into
uncharted territory. Turing’s proposition is that if humans could utilize
available information to reason and solve problems, machines should
potentially possess similar capabilities. Turing’s groundbreaking 1950
paper, “Computing Machinery and Intelligence,” was the first to bring
Al into the realm of scientific exploration.

Alan Turing’s torch was carried forward by visionaries such as Allen
Newell, Cliff Shaw, and Herbert Simon, who created the Logic Theo-
rist in the 1950s. This program, simple in its construction by modern
standards, was a groundbreaking development that simulated human
problem-solving capabilities. Its presentation at the Dartmouth Summer
Research Project on Artificial Intelligence in 1956 was a pivotal moment
in Al history.
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The golden age of Al, extending from 1957 to 1974, witnessed
rapid advancements and heightened aspirations. As computing tech-
nology evolved, becoming faster, more affordable, and widely available,
Al grew symbiotically. The development of enhanced machine learning
algorithms provided the framework for advanced Al systems. However,
the journey was far from smooth. Although Al research enjoyed signifi-
cant government funding, the initial euphoria receded as the limitations
of computational power became evident.

Yet, the pursuit of Al continued undeterred. The 1980s saw a resur-
gence of enthusiasm for Al, marked by the introduction of “deep
learning” techniques and the creation of expert systems. These novel
approaches, spearheaded by John Hopfield and David Rumelhart, reju-
venated Al research. At the same time, Edward Feigenbaum’s expert
systems, designed to mimic human decision-making processes, offered
fresh directions for exploration.

The path to realizing Al was neither straightforward nor easy. The
lofty ambitions of the 1980s met with mixed outcomes. However, in
the quiet recesses of the 1990s and 2000s, Al blossomed steadily. A
watershed moment arrived in 1997 when IBM’s Deep Blue defeated
world chess champion Gary Kasparov. This victory underscored the
considerable progress made in Al That same year, the implementation
of Dragon Systems™ speech recognition software on Windows marked
another critical milestone.

The evolution of Al from its early conceptual stages to its present
stature is a testament to human resilience, creativity, and the relentless
pursuit of knowledge. It is a narrative of both setbacks and triumphs,
illuminating our evolving perception of what machines can achieve. As
we look to the future, the transformative potential of Al looms large,
promising to redefine our world in unimaginable ways.

As the narrative of Al has unfolded over the decades, there have been
significant milestones and innovations that have left profound imprints
on its course. Among these innovations, the advent and evolution of
machine learning have been a turning point. By teaching machines to
learn from data and improve over time, machine learning has allowed Al
to take on increasingly complex tasks and to do so with growing efficacy.
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Yet, even among the many types of machine learning, one particular cate-
gory has emerged to play a pivotal role in the story of Al: Large Language
Models.

The Story of Large Language Models

Imagine stepping into the world’s largest library, where every written
work across time, language, and culture resides. As you meander through
the vast aisles, your task is not merely to read and comprehend every
book, article, and manuscript but also to draw connections between the
ideas, themes, and patterns they present. Moreover, you are expected to
articulate new, meaningful sentences based on this colossal repertoire
of knowledge. This, in essence, is the metaphorical equivalent of the
role played by Large Language Models (LLMs) in the realm of artificial
intelligence.

Large Language Models (LLMs) stand at the intersection of Al and
linguistics, marrying the predictive power of machine learning with
the vast complexities of human language. These models have reshaped
our understanding of what is possible in Al, enabling computers to
understand and generate human language with impressive accuracy. It
is best to describe LLMs as computational juggernauts characterized
by neural networks consisting of billions of parameters, trained on an
enormous amount of text. Picture these models as gigantic, adaptable
minds capable of learning almost anything, provided they are supplied
with ample data and processing power. Despite being trained on osten-
sibly simple tasks like predicting the next word in a sentence, LLMs’
proficiency in mimicking human language’s structure and semantics is
extraordinarily advanced. These models act as a receptacle for a treasure
trove of worldly knowledge, effectively ‘memorizing’ an astronomical
quantity of facts during their training phase.

Among the constellation of LLMs, the GPT series, short for Genera-
tive Pre-trained Transformer, developed by OpenAl, shines the brightest.
These deep learning models harness unsupervised learning to generate
human-like text. GPT models train on enormous volumes of text data,
thereby learning patterns and relationships between words and phrases.
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This enables them to generate coherent, meaningful text without explicit
programming to do so.

The groundwork for this odyssey was laid in 2016, when OpenAl
published seminal research on generative models. These models, by
design, learn from an enormous corpus of data within a specific
domain—such as images, sentences, or sounds—and are subsequently
trained to generate similar data. The underpinnings of this research
would later serve as the foundational bricks for the construction of the
GPT edifice.

A pivotal step in this journey came three years later in 2019, when
OpenAl finessed the training of GPT-2, fine-tuning it with human
preferences and feedback. This breakthrough hinted at the unfolding
potential of large language models, heralding a future where Al was not
only capable of understanding and generating human-like text but also
of calibrating its output based on human interaction and input. It was
a harbinger of things to come, paving the way for the GPT series’ most
defining chapters.

The year 2022 witnessed significant strides in the development of
the GPT series. Building upon their existing accomplishments, OpenAl
introduced the world to InstructGPT models, siblings of ChatGPT. This
new breed of models exhibited an enhanced ability to follow instructions,
reduce the fabrication of facts, and limit toxic output. The revolutionary
shift these models represented was not just in their technological sophis-
tication but also in the manner they underscored Al's growing cognizance
and sensitivity toward its users’ needs and societal concerns.

The latter part of 2022 was characterized by a surge of enthusiasm
as OpenAl unveiled ChatGPT powered by GPT-3.5 as part of a free
research preview. This introduction marked a milestone in the GPT
journey as ChatGPT quickly amassed a significant user base, reaching
100 million users faster than even the social media giants, TikTok and
Instagram. The adoption and success of ChatGPT, rapidly penetrating
the tech sphere, provided a glimpse into the acceptance and utility of Al
in our everyday lives.

As the world was still coming to terms with GPT-3.5’s transfor-
mative potential, OpenAl wasted no time in broadening its horizons.

In February 2023, OpenAl introduced ChatGPT Plus, a premium
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subscription model that offered users enhanced access and minimized
downtime. This announcement signaled a shift in the operational
paradigm, hinting at the vast economic potential and novel business
models that Al and specifically, LLMs, could unlock.

OpenAl’s partnership with Microsoft brought further validation to
the power and promise of the GPT series. By incorporating ChatGPT-
powered features in Bing, OpenAl successfully extended the utility and
influence of its models into the mainstream digital infrastructure and
Microsoft announced the recreation of search as we know it while
pointing the gun to Google’s search engine market share. The rollout
of these features, along with the introduction of the ChatGPT API for
developers to integrate ChatGPT functionality into their applications,
transformed the digital landscape. Al was no longer confined to the realm
of labs and research papers; it was reshaping the very way we interact with
our digital world.

A landmark moment arrived on March 14, 2023, with the release of
GPT-4. The fourth iteration of the GPT series brought to the fore an
even more sophisticated and versatile model. Touted for its superior reli-
ability, creativity, and problem-solving skills, GPT-4 was not merely an
enhancement; it was a quantum leap.

With its powerful capabilities, GPT-4 emerged as a paragon of Al
advancement. Its creative prowess shone bright in its ability to generate,
edit, and iterate with users on an array of creative and technical writing
tasks, ranging from composing songs to learning a user’s writing style.
The reasoning capabilities of GPT-4 surpassed even its ChatGPT prede-
cessor, underscoring the considerable strides made in Al

GPT-4’s exceptional performance was demonstrable in its test scores,
as it outperformed older GPT models, even in high-stakes academic
exams. Scoring at the 90th percentile on the Uniform Bar exam, 88th
percentile on the LSAT, 89th percentile on the Math SAT, and 80th
percentile on the GRE Quantitative exam, GPT-4 showcased its cogni-
tive prowess and its ability to engage in complex problem-solving
tasks.

GPT-4’s capabilities stretched far beyond conventional tasks, allowing
it to find a common theme between two articles, code a website from
an image of the outline, and handle the complex language in legal
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documents. The last feat, in particular, encapsulates GPT-4’s remarkable
ability to comprehend and navigate the labyrinthine intricacies of legal
jargon and syntax.

One of the key improvements over GPT-3 was GPT-4’s ability to
handle longer prompts. The model could analyze, read, and generate
up to 25,000 words. This increase in capacity heralded new possibil-
ities, expanding the scope of tasks GPT-4 could undertake and the
complexities it could grapple with.

GPT-4 was also noted for its improved steerability. While GPT-3
responded in a uniform tone and style, users could instruct GPT-4 on
the tone and style they preferred, making GPT-4 a more adaptable,
personalized, and engaging Al companion.

The crowning glory of GPT-4, however, was perhaps its ability to learn
from its predecessor’s limitations. GPT-4 showcased improved mathe-
matical abilities, even without being connected to a calculator. It also
had a more robust ethical framework, refusing to respond to requests for
disallowed content, indicating a significant leap in Al’s sensitivity toward
potential misuse.

The odyssey of the GPT series is a testament to Al’s transformative
potential. With GPT-4 at its helm, the GPT series is poised to redefine
our world in unprecedented ways, illuminating the vast expanse of what
Al can achieve. Yet, the narrative of GPT is far from over. As we peer
into the future, we can only imagine the incredible possibilities that the
next chapters of this odyssey hold.

Possible Use Cases in Education

As artificial intelligence continues its inexorable march, transforming
industries and altering the way we live and work, its influence stretches
far and wide. From finance to health care, transportation to entertain-
ment, Al's imprint can be seen everywhere. Yet, among these myriad
fields, one sector stands out for its potential for profound transforma-
tion—education. The opportunity for Al, and specifically advanced Al
models like generative models, in the education sector is not just in its
sheer scale, given the significant number of students in every country,
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but also in its capacity for societal impact. The influence of education
extends beyond the present, molding the architects of the future, shaping
the contours of society, and propelling us toward a more enlightened
world. Therefore, the application of Al in this sector could have far-
reaching implications, revolutionizing not just education, but also the
very fabric of our future societies. As we embark on this exciting journey
of Al-driven educational transformation, we envision a future that’s more
inclusive, more personalized, and exponentially more innovative.

Before we delve into the fascinating world of Al-driven education,
it is critical to understand the distinct ways in which technologies like
ChatGPT and enterprise GPT applications can be utilized. At the heart
of this differentiation is the source and application of the training data.

ChatGPT operates as a conversational interface that leverages pre-
trained data selected by OpenAl. It is like a well-read scholar, having
been taught a wide array of topics using a broad spectrum of data
sources. It uses this knowledge to generate human-like text, assisting
users in various tasks and conversations. While ChatGPT possesses a
vast repertoire of knowledge, it isn’t specifically trained on any particular
dataset.

Conversely, enterprise GPT applications, facilitated through APIs or
Microsoft Azure’s OpenAl service, offer a more customized approach.
Educational institutions can utilize these platforms to train the Al on
their specific data—curriculum, books, previous exams, institution docu-
ments, and laws. This is akin to hiring a private tutor, one who has
been specifically educated using the institution’s unique data, and there-
fore, can provide personalized guidance based on that precise knowledge
base. The opportunities here are immense, unlocking a new realm of
possibilities for educational advancement.

The bespoke nature of enterprise GPT applications paves the way
for a plethora of use cases in the educational sphere. One of the most
promising applications is the creation of a personalized tutor through
a GPT-powered chatbot. Imagine a virtual tutor that understands the
curriculum as well as any experienced educator, but with the ability
to cater to a student’s individual learning style, pace, and preferences.
Such a tutor can provide personalized explanations, adapt to changing
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learner needs, and even assess a learner’s progress, providing real-time,
individualized feedback.

Beyond personalized tutoring, GPT models could also serve as
Al advisors for university students. The college journey is often rife
with complexities—from applying and selecting courses to navigating
program requirements and institutional laws. A GPT-powered Al
advisor, trained on the specific information and policies of an institu-
tion, could streamline this process. It could guide students on application
procedures, help them choose and register for courses that align with
their degree requirements, and offer advice tailored to the university’s
rules and regulations.

Another exciting prospect is the potential for GPT to serve as an Al
assessment generator and feedback system. By being trained on a range
of exams, assessments, and grading criteria, Al could revolutionize the
way we design and evaluate tests. It could generate customized exams for
students, ensuring a fair evaluation of their understanding. Furthermore,
it could provide immediate, comprehensive feedback on their perfor-
mance, identifying areas of strength and those needing improvement.

The world of education stands on the brink of a transformative era,
fueled by the power of Al. The applications of Al in education extend
far beyond what we have discussed here, and it’s thrilling to think of
the potential that lies ahead. The future of education promises to be
more personalized, more accessible, and more innovative, driven by the
intelligent capabilities of Al technologies like GPT. The journey is just
beginning, and the destination holds unimaginable promise.

Diving Deeper: Personalized Learning
as a Use Case

Why Personalized Learning

As we traverse the vast landscape of opportunities that Al can introduce
to the field of education, one use case captures our attention more than
others. This is the concept of personalized tutoring, facilitated by a GPT-
powered chatbot that is meticulously trained on a specific curriculum.
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The reasons for our focus on this particular use case are manifold,
spanning both global and regional scopes.

From a global standpoint, personalized tutoring via Al-powered chat-
bots presents an ingenious solution to two monumental challenges faced
by the education sector today. The first is the Two Sigma Problem, which
we discussed earlier. Al-powered tutoring could bridge the gap between
traditional classroom instruction and personalized tutoring, potentially
raising the average performance of students by two standard devia-
tions—thereby replicating the “Two Sigma’ effect. The second is the
issue of accessibility and equity in education. Personalized Al-powered
tutors, accessible via simple digital devices, could democratize education,
making high-quality, personalized education a reality for students across
socio-economic strata and geographical divides.

Narrowing our focus to the Middle East and North Africa (MENA)
region, the value proposition of Al-powered tutoring becomes even more
compelling. The region, marred by political instability and ongoing
crises, is grappling with significant educational challenges. A large
number of students are denied access to consistent, high-quality educa-
tion due to the prevailing circumstances. Al-powered personalized tutors
could provide a cost-effective and readily accessible solution to this crit-
ical issue, offering on-demand, high-quality education to students irre-
spective of their geographical location or personal circumstances. Such a
solution could keep education going even amidst unrest, ensuring that
the future generation’s learning isn’t collateral damage to the prevailing
geopolitical climate.

Returning to our earlier classification of educational challenges, we
identified “Equity and Accessibility’ and ‘High Cost of Education’ as the
most pressing and impactful issues. Interestingly, Al-powered person-
alized tutoring stands at the intersection of these challenges, offering
a promising way forward. Further, we also recognized ‘High Cost of
Personalized/Adaptive Learning’ as a significant barrier to the advance-
ment of education quality. Despite its immense benefits, the imple-
mentation of personalized learning at a large scale has been hindered
by prohibitive costs and logistical complexities. With the advent of Al-
powered personalized tutors, this challenge could soon become a relic
of the past. By offering a cost-effective and logistically feasible way of
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providing personalized learning, Al could potentially usher in an era of
widespread adaptive learning, elevating educational outcomes like never
before.

A Practical Overview of Building an Al Personalized
Tutor

Designing a GPT-powered personalized tutor might seem like a complex
undertaking, but the reality is surprisingly different. Thanks to the
advancements in Al and related technologies, setting up such a system is
less complex than many other programming scenarios. Here is a broad
overview of how this can be achieved.

The foundation of any GPT-powered system is data. For a personal-
ized tutor, the primary data sources would be the specific educational
content and curriculum materials relevant to the institution and the
course. These could include textbooks, course notes, supplementary
materials, past examinations, marking rubrics, and institutional policies
and procedures. These sources could be in various formats—databases,
PDFs, Word documents, and even physical documents.

For physical documents, an initial step of digitization would be
needed, which could be achieved using Optical Character Recognition
(OCR) technologies. The OCR system can convert different types of
documents, such as scanned paper documents, PDF files, or images
captured by a digital camera, into editable and searchable data.

Once all the data is ready in a digital format, the next step is ingesting
it into a system that is set up for reinforcement learning. The process
involves breaking down the large-scale data into manageable chunks that
the GPT model can be trained on, an approach commonly referred to as
“chunking.”

Semantic ranking can then be applied to optimize the responses gener-
ated by the Al This is a technique used to ensure the relevance of the
generated output, by ranking the possible outputs based on how closely
they align semantically with the input prompt and the targeted response.

The Al system responsible for generating responses—the GPT
model—can then be integrated with the institution’s chosen interface,
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which could range from an interactive website to a mobile application or
a simple chatbot interface. Communication between the interface and
the GPT model happens via APIs or similar services.

This might seem like a lot to comprehend, but the good news is
that many cloud-based Al platforms offer an integrated environment
that simplifies much of this process. These platforms provide tools for
managing and processing data, training Al models, and deploying the
Al-powered chatbots.

Moreover, the beauty of GPT models like ChatGPT lies in the fact
that they are already trained on a vast corpus of data. This means
that, when trained with specific educational content, the GPT model
can effectively ‘understand’ and ‘generate’ meaningful responses based
on that content. However, it’s important to remember that the output
of GPT models will only be as good as the quality of data they are
trained on. Therefore, data preparation, including quality assurance and
relevancy checks, is a crucial step in the process.

In essence, developing a GPT-powered personalized tutor involves a
synergistic blend of data management, Al training, semantic optimiza-
tion, and user interface design. With the right planning and resources,
it’s a perfectly feasible venture that is both cost and time efficient.

What Would the Solution Look Like

In a world increasingly defined by digital interaction, the GPT-powered
tutor is poised to fit seamlessly within the fabric of modern educa-
tional institutions. Accessible at a student’s convenience, it can become
an indispensable part of their learning journey, ready to clarify, explain,
and explore course material at a moment’s notice. This Al tutor could
be integrated directly into existing university portals, using established
student credentials for secure and straightforward access. It becomes
a constant companion to the student’s academic exploration, available
anytime, anywhere—through the simplicity of a mobile app, a website,
or even via voice-activated Al assistants.

Now imagine a scenario where a student, who we'll call Sarah, inter-
acts with this virtual tutor after a lecture, during exam preparation, or
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when she’s seeking assistance with an assignment. Sarah, just home from
a lecture on organic chemistry, finds herself puzzled over the concept
of chirality. Unfazed, she reaches for her phone and types into her
university app, “I didn't understand chirality in today’s lecture. Can you
explain?” The Al tutor, proficient in the course curriculum, provides a
clear, detailed explanation, using examples and analogies that make the
complex concept understandable.

As semester finals approach, the Al tutor proves to be an even more
invaluable resource. Sarah asks it to generate a practice test based on
her mathematics curriculum. Upon completion, the Al not only grades
the test but also offers detailed feedback on areas of strength and
those needing more work. It then adapts its teaching to address these
weaker areas, breaking down complex concepts into manageable parts
and providing additional problems for practice.

The same Al tutor could also support Sarah in her coursework.
When tasked with a research paper on the economic impacts of climate
change, she turns to the tutor for guidance on how to approach it. It
responds with a clear breakdown of how she could structure her argu-
ment, offers key points to consider, and even suggests potential sources
for her research.

To further illustrate the interaction, consider this extended dialogue:

> **Sarah:** “I am struggling with solving quadratic
equations. Can you help me?”

> *GPT-powered Tutor:**  “Of course, Sarah. Quadratic equations
can be solved using several methods. The
simplest one is factoring. A quadratic equa-
tion is of the form ax*2 4 bx 4+ ¢ = 0. To
factorize it, we need to find two numbers
that multiply to give ac’ (product of a
and ¢) and add up to ‘b’. Does that make
sense?”

> **Sarah:** “I think so. Could you show me an
example?”

> **GPT-powered Tutor:**  “Absolutely, Sarah. Let’s consider the equa-
tion 2x"2 + 7x + 3 = 0. Here, @ is 2, ‘b’
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is 7, and ‘¢’ is 3. We need two numbers that
multiply to 6 (since 2*3=6) and add up to
7. The numbers that meet these conditions
are 1 and 6. Therefore, the factors of the
equation are (2x + 1) and (x + 3). Setting
these equal to zero gives us the solutions x

= -1/2 or x = -3. Does this process make
more sense NOw?
> **Sarah:** “Im starting to get it. But how do I

know which method to use when solving
quadratic equations?”

> **GPT-powered Tutor:**  “That’s a great question, Sarah. The
method to use often depends on the
specific equation. Factoring, as we just
used, is often the simplest approach, but it
may not always be possible or the most effi-
cient. Other methods include completing
the square, using the quadratic formula, or
graphing. Can you tell me what you know
about these methods?”

> **Sarah:** “I know the quadratic formula, but 'm not
sure about the others.”

> *GPT-powered Tutor:**  “That’s a good start, Sarah. Let’s delve
deeper into these methods one by one,
so you will have a range of tools at your
disposal when facing different quadratic
equations.”

This virtual conversation between a student and the Al tutor demon-
strates how the tool can interactively and effectively respond to student
queries, providing a personalized, adaptive learning experience at all
times. It showcases an exciting vision of the future of education—one
that is adaptable, accessible, and student-centered.
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Ethical and Governance Considerations

As we chart our course toward the future of education, radiant with
the transformative possibilities of artificial intelligence, we find ourselves
navigating a landscape layered with ethical and governance considera-
tions. Our journey to redefine education is replete with challenges that
command meticulous attention, thoughtful deliberation, and above all,
an unwavering commitment to the values fundamental to education.

Immersed in an era defined by the ubiquity of digital data, concerns
surrounding data privacy and security thrust themselves into the lime-
light. When educational institutions harness Al’s might, they dive into a
vast ocean of data—information that extends beyond academic borders
and encroaches upon personal and potentially sensitive domains. The
assurance of students’ data privacy and security becomes a priority we
cannot compromise on. An additional layer of security, designed to deter
Al systems from catering to harmful or inappropriate requests, is neces-
sary. As we stride forward, embracing Al’s role in education, we must
remain committed to fostering an environment that respects privacy,
protects data, and builds trust.

Yet, as we navigate these digital waters, we encounter another pressing
ethical concern—the risk of algorithmic bias. Al’s allure lies in its
capacity to learn from data and emulate human intelligence. But this
strength could mutate into a weakness if Al reflects and amplifies existing
biases. In the world of education, where fairness and impartiality are
sacrosanct, we must ensure that these biases find no foothold in Al appli-
cations. The journey toward integrating Al in education demands an
understanding of the potential for bias and a commitment to creating
systems that are both fair and impartial.

The integration of Al systems into education brings to light another
crucial aspect—transparency and accountability. We must ensure that
Al’s decisions are intelligible to students, teachers, and administrators.
Furthermore, we need to identify who bears the responsibility when an
Al system falters in its judgment or offers misguided recommendations.
These considerations are paramount to maintaining trust and confidence
in an education system powered by Al. Transparency is not just about
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unveiling the inner workings of Al it is about clearly articulating the
role Al occupies in education.

Education rests on the twin pillars of accessibility and equity. Our
quest to enhance learning through Al cannot undermine these princi-
ples. AD’s promise is its ability to revolutionize education, offering quality
learning to everyone. But we must ensure that this promise doesn’t fall
short, contributing to further educational disparities. As we tread the
path of Al-driven education, we must ensure that this transformative
technology acts as a beacon of equity, illuminating the path to education
for all.

The unfolding narrative of Al and education brings the student—
teacher relationship into sharp focus. The intention behind Al’s incor-
poration into the classroom is not to supplant teachers but to bolster
their capabilities, facilitating their evolution from information providers
to enablers of learning. Al could aid teachers in optimizing time
spent on preparation, freeing them to foster critical thinking, facili-
tate project-based learning, enhance communication skills, and craft
enriching educational experiences. The dawn of Al in education does
not signal the end of teaching; instead, it heralds a new era brimming
with opportunities.

As we conclude, we turn our attention to the necessity of a robust
and updated regulatory framework accompanying the introduction of Al
into the education sector. This framework must oversee Al’s ethical use
in education, ensuring that this potent technology is harnessed respon-
sibly and effectively. This could necessitate revising existing legislation or
even crafting new regulations, tailor-made for the unique challenges and
opportunities presented by Al in education.

As we look toward a future steeped in Al these ethical and governance
considerations offer themselves as guiding principles. Our journey to this
future, while intricate, holds the promise that with careful deliberation
and adherence to these principles, we can align our destination with the
loftiest ideals of education.
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Concluding Remarks and Recommendations

As our exploration of the intersection between artificial intelligence and
higher education draws to a close, it seems appropriate to revisit the
central themes and dilemmas that formed the bedrock of our journey.
We embarked on this voyage with a keen focus on the intricate web
of challenges facing the global education sector, particularly within the
MENA region. These dilemmas, such as the need for increasing equity
and access, personalized learning, the judicious allocation of instructor
time, and the educational disparities highlighted by the Two Sigma
Problem, paint a vivid picture of an education system in dire need of
transformative solutions.

In the midst of these challenges, we encountered a glimmer of hope
in the realm of Al a technology ripe with potential and primed to chal-
lenge the status quo. It promises a new era of education that could weave
innovation into its very fabric. The transformative capacity of Al across
several applications and particularly in the arena of personalized learning
that we thoroughly discussed is palpable. Our exploration led us to envi-
sion a future where a GPT-powered chatbot could cater to individual
learning styles and needs, thereby offering a solution to the pervasive
challenge of personalized education.

Our attempt toward classification revealed that challenges, such as
‘Equity and Accessibility,” ‘High Cost of Education,” ‘Standardized
Teaching and Assessment,” and ‘Higher Education Institutions Focusing
on Content and Not Skills,” while significant, are by no means insur-
mountable. What Al offers is a realistic possibility of addressing these
challenges simultaneously, something that no other single intervention
has ever promised before. Al's potential to make personalized learning
economically viable could finally address the urgency and the institu-
tional difficulty that the chart highlights in these areas.

This brings us to the crucial ethical and governance considerations
that we must bear in mind as we venture further into the Al era. Issues
ranging from data privacy and security, algorithmic bias, transparency
and accountability, to accessibility and equity—these guiding principles
must form the bedrock of our policies as we navigate the labyrinthine
world of Al integration in education. An updated and comprehensive
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regulatory framework that ensures responsible and ethical use of Al is no
longer an option—it is an imperative.

Standing at the crossroads of the Al revolution, we see the need for
close collaboration between educational institutions, technology compa-
nies, and policymakers. Such a partnership could bridge the divide
between policy, technology, and education, truly harnessing the trans-
formative power of Al. We also find that experimentation is key. A
willingness from educational institutions to explore the capabilities of
Al and launch smaller pilot projects can pave the way for large-scale
transformations and invaluable insights.

Furthermore, investment in training is paramount to ensure teachers
and students are equipped with the necessary skills and knowledge to
navigate the Al-enabled educational landscape. And finally, Al’s intro-
duction into the education sector is a clarion call for an updated
regulatory framework. This will ensure the ethical use of Al, effective
data privacy management, and the maintenance of accountability.

As we stand at the threshold of this exciting confluence of Al and
education, our outlook is one of hope and anticipation. The challenges
before us are significant, yet the potential of Al to transform education is
vast and inspiring. As we move forward, we are guided by our learnings
from the past and the possibilities of the future, steering toward a horizon
where Al in education fosters innovation, inclusivity, and excellence. Let
us step forward into this future, undeterred by the complex landscape
that lies ahead, and driven by the promise of what could be.
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