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ABSTRACT

The integration of Big Data and Artificial Intelligence (Al) technologies has brought significant
transformations to higher education, impacting research, university management, and student experience.
This paper explores the multifaceted influence of Big Data and Al within the higher education landscape.
Beginning with an introduction, the paper delineates the growing importance of these technologies. It then
delves into the role of Big Data, elucidating its definition, significance, and applications in both research
and university management. Likewise, the section on Artificial Intelligence discusses its definition,
importance, and its role in enhancing student learning and administrative processes. Moreover, the paper
explores the synergy between Big Data and Al, discussing the benefits, challenges, and ethical
considerations inherent in their integration. Highlighting successful integration examples, it underscores the
transformative potential of combining these technologies in higher education contexts. Moving forward, the
paper examines the impacts of Big Data and Al on research, emphasizing their role in accelerating data
analysis, enhancing predictive modeling, and facilitating collaboration among researchers. Furthermore, the
paper presents the results of the integration of these technologies on university management and student
experience. It discusses how Big Data and Al have streamlined administrative processes and personalized
student learning experiences. Through a comparative analysis with a case study, the paper offers insights
into the real-world application and effectiveness of these technologies in higher education settings. The
paper underscores the profound impacts of Big Data and Al on higher education, advocating for their
continued integration to foster innovation, efficiency, and personalized learning experiences for students
and researchers alike. In addition to the broader impacts on higher education, this paper includes a focused
case study on the application of Big Data and Al in nutrition research for cancer patients. This case study
demonstrates the transformative potential of these technologies in a specialized field of study. By
leveraging Big Data, researchers can analyze vast datasets from clinical trials, patient records, and
nutritional studies to identify patterns and correlations that were previously undetectable. Al algorithms can
then be used to develop predictive models that help in personalizing nutritional plans for cancer patients,
optimizing their treatment outcomes.
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1. INTRODUCTION The patterns of instructors' and educational leaders'

decision-making are affected. For students, in a big

Higher education is now faced with three
'revolutions' - a massive increase in the number of
students worldwide, an increase in the diversity of
curricula and modes of teaching, and a heightened
use of technology. The applicative value of big data
and Al in higher education is to mobilize all the
necessary resources to ensure that each student
reaches his or her full potential. The powerful
digital technology also can greatly increase
accessibility and personalized learning experience
of each student. Yet, so far the real changes brought
by big data and Al have not been carefully noticed.

data and Al environment, the ways they learn will
be altered. All of those changes need to be further
explored through practical higher education. And
this is a key purpose in our researching. All the data
used by big data and Al models in education, either
generated from learning or other activities, are
classified into four types - structured and
unchanging data, structured and rapidly changing
data, unstructured and natural language data, and
complex and non-routine data. Different types of
data can be used in different occasions, but user
consent of data using and clearly statements of the
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purpose of data analysis are always necessary no
matter what data type is used. Correlation and
causation are two main theories relating to what big
data in education can do. Correlation means that big
data and Al technologies are used to find new and
previously unknown statistical patterns in students'
learning and development. This can support the
development of adaptive tools designed to respond
to the individual learning needs of students. For
example, the 'hot spot maps' obtained from big data
analysis can be used to identify students' difficulties
at each stage of a learning process, thus to improve
the design of learning and teaching[1].

The main question is to understand how the
integration of Big Data and Al can optimize cancer
nutrition research, while overcoming the barriers
related to the use of these advanced technologies.
To answer the central question, we formulated the
following research questions:

- What are the potential benefits of
using Big Data and AI for cancer
nutrition research in higher education?

- What ethical and privacy challenges
are associated with the use of Big
Data and Al in this context?

- How can the integration of Big Data
and Al in academic research influence
cancer nutrition research
methodologies?

- What are the impacts of Big Data and
Al training on the skills and practices
of cancer nutrition researchers?

- How can Big Data and Al contribute
to the creation of nutritional databases
for cancer patients?

These questions aim to explore in depth the
impact of Big Data and Al on cancer patient

nutrition  research, while identifying the
opportunities and challenges associated with
integrating these technologies into  higher
education.

2. BIG DATA IN HIGHER EDUCATION

Furthermore, predictive technologies may use
big data to accurately anticipate the information
that will be generated in the future. Precise
examination of scholarly artifacts allows for the
anticipation of probable future paths, such as
research activity or collaborative effort. This
presents the potential for data-driven, real-time
advancement of information and knowledge
platforms, enabling them to adapt to demands in a

more dynamic and interconnected manner than ever
before[2].

The literature on big data in the higher
education industry highlights that this technology
may be used to many operational and strategic
tasks. Big data may be used to assess learning
processes, provide effective interventions, assist
learners in developing self-regulated learning, and
provide real-time individualized pedagogy.
Moreover, the examination of large-scale data has
the capacity to provide a quantification of an
individual's academic and social advancement,
rather than that of a group. An study of this kind
has the potential to discover a range of
characteristics and circumstances that increase the
likelihood of certain risks[4]. This, in turn, would
allow for the implementation of specific
interventions aimed at addressing these risks. This
aligns with the broader strategy goal within the
industry to provide a more customized and
individualized learning experience, considering the
specific requirements of each student.

The fast adoption and integration of big data
and Al have been profoundly reshaping society and
the economy, affecting several facets of our
existence. Big data has been recognized as a crucial
instrument in higher education to enhance students'
learning experiences and enable the implementation
of novel teaching and instructional methods.
However, a universally accepted and concise
definition of big data does not exist. Data analytics
is the integration of several technologies and
processes that enable us to efficiently gather,
manipulate, and examine substantial amounts of
data. Big data refers to the concept that all digital
information may be represented numerically,
enabling a deeper degree of knowledge[5]. It also
enables the real-time combination and connection
of several data sets, leading to enhanced insights.
The significance lies not in the data per se, but
rather in the actions taken based on it. This
statement demonstrates a comprehension of the
broader body of knowledge. It suggests that the
concept of big data is not primarily concerned with
accumulating an increasing amount of information,
but rather with enhancing the techniques and tools
used to analyze and engage with it.
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Figure 1: Big Data Analytics in the Education Sector
(Shikha Anirban).

The instrumental dimension refers to the
practical value of big data in supporting strategic
decision-making processes in universities. By
analyzing students' digital footprints, institutions
can gain insights into student behaviors and
learning preferences. This information allows for
timely identification and support of at-risk students
and drives curriculum innovation. For instance,
universities can tailor educational interventions to
enhance student success and optimize resource
allocation based on data-driven insights. For
example, the increasing popular option for open
access and open-data provides new forms of
connections between the research, students and
wider public. Also, the development of big data
analytics is enabling researchers to develop a more
comprehensive, fine-grain and dynamic picture of
the research outputs' impact, such as in the area of
so-called 'Research Impact Analytics'. These
analytics focus mainly on 'the non-academic
impacts of research' that 'cannot be easily captured
by traditional metrics', such as the analyses of
social media engagement and evidence of public
policies influence. Such new development of
research methods and potential research outputs
will be further discussed in this article. On the other
side, Dr. Pope and Dr. Giles have written about the
impact of big data and semantic web research on
the academic libraries. They insist that big data will
have a fundamental impact on the library operation
and services, particularly from the information
management and technological advancement
perspective. It is also argued that 'one of the most
powerful capabilities of big data is its role in
promoting and realizing the digital shift', and
'teleconnecting the knowledge into the digitized
contemporary world'. One of the reasons behind the
transformative power of big data is that, unlike the
small data, big data is exceptionally large, and new

in terms of the data volume, velocity, variety,
veracity and value as a whole. Every second, a
massive volume of data is being generated from a
variety of sources, such as social networks,
satellites, e-commerce, etc. - we name this as 'data
velocity'. The increasing growth of new and
technologically advanced data sources; for
example, the applications in mobile devices, wider
variety of sensors, intelligent devices; which
provides different data structures and formats - we
name this as 'data variety'. Coupled with such scale
and speed of data flow, as well as the
interoperability between different data systems,
sometimes make the data more challenging and
complicated to manage and access, and therefore
uncertainty and incompleteness of the data and
results is increased - we name this as 'data veracity'.
It is claimed that big data can bring 'significant
value to many businesses' in the private sector, and
can provide the groundwork for 'greater efficiency
and innovation', according to the RCUK's
(Research Council United Kingdom) digital
economy thematic priority. RCUK sets out 'some of
the examples of the potential research challenges',
from the better protection of the individuals in
terms of privacy in a data-driven society, to the
improvement of digital economy infrastructure by
'harnessing the power of big data'.

Researchers must get comprehensive training
in the necessary skills and knowledge required to
effectively manage and analyze large volumes of
data. Universities now designing curriculum for
data science and big data research must provide
researchers the chance to acquire skills and
expertise in big data technology.
Big data research presents additional ethical
concerns. For instance, individuals that use social
media platforms produce a substantial volume of
extensive data[7]. Researchers must prioritize the
examination of user privacy and data ownership.
Anonymization, the process of eliminating
personally identifying information, is a widely used
technique to reduce the risks associated with
maintaining confidentiality. Nevertheless, due to
the vastness and complexity of big data, it remains
feasible to identify the persons from whom the data
originated. Hence, rules and norms pertaining to big
data practices are crucial in safeguarding the rights
and interests of both the study subjects and the
researchers[8].

In addition to the positives, big data also poses
certain drawbacks. Currently, big data platforms at
universities, particularly in the arts and social
sciences disciplines, have limits in terms of storage
and processing capacity. These disciplines are still
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in the early stages of understanding the advantages
and difficulties associated with using big data. This
places significant strain on the capacity of
information technology services to provide a high-
quality and efficient service, since there is a
growing need for more processing power and
storage capacity. Furthermore, the use of big data
necessitates costly and rapidly obsolescent
infrastructure, necessitating ongoing financial
commitments in computer hardware and software,
as well as personnel education[9].
Efficiently handled large-scale data may assist
research personnel in enhancing the effect of their
study by increasing the discoverability and
accessibility of the data. Big data infrastructure
enables researchers to store and exchange their data
in a centralized storage facility, rather than relying
on personal computers. This not only facilitates the
discovery and retrieval of material by others but
also promotes the development of multidisciplinary
research partnerships. On the other hand, the
intrinsic dimension highlights the inherent value of
big data as an opportunity for researchers and
scholars to deepen their knowledge and
understanding within a digital environment. The
vast amounts of data available open new avenues
for academic exploration, enabling scholars to
conduct advanced research and develop novel
theories. This dimension underscores the potential
of big data to enrich academic inquiry and foster
intellectual growth, ultimately contributing to the
advancement of knowledge across various
disciplines.

Conversely, big data may be used to streamline and
enhance the process of creating and evaluating
prediction models. Predictive models have the
potential to assist researchers in formulating more
precise hypotheses and enhance the likelihood of
uncovering new findings. An example of this is
when the Office of Science of the US Department
of Energy organized a symposium to assess the
capacity of big data in expediting scientific
breakthroughs. It has identified a minimum of four
scientific fields that potentially get advantages from
predictive models: materials science, cosmology,
genomics, and high-energy physics. The materials
genome program, initiated by President Obama in
2011, seeks to increase the rate at which new
materials are found by two-fold. The system
utilizes big data technology to enable researchers to
explore and analyze an expanding library of
materials, with the aim of identifying connections
between their qualities and behavior.
Big data may optimize research processes by
expediting data analysis, enhancing the formulation

and validation of predictive models, and
streamlining the identification of novel data-driven
models and theories[10]. Big data enables
researchers to evaluate vast and intricate
information, including unstructured and
multidimensional ones. Big data may be used to
analyze social network connections, investigate the
genetic and environmental elements that contribute
to certain 1illnesses, and track the evolving
composition of metropolitan populations. Big data
enables rapid and efficient analysis of extensive and
varied datasets, so greatly expediting the process of
discovery and increasing the potential for new
scientific breakthroughs. According to Vial (2013),
big data is being used to tackle scientific inquiries
that were previously unresolved due to its ability to
examine data from several sources, a capability that
was previously unavailable.

3. ARTIFICIAL INTELLIGENCE IN
HIGHER EDUCATION

Al is used in university administration for
activities like student enrollment and course
management[11]. These systems provide students
immediate feedback on their eligibility for certain
courses by taking into account aspects such as
schedule conflicts and module credit worth.
Through the use of artificial intelligence (Al),
colleges may guarantee the efficient and equitable
allocation of available spots for each course. This
system is one of many designed to optimize and
efficiently handle the vast amount of information
associated with university operations.
Al and its subset, machine learning, are used in
research to optimize the process of knowledge
discovery. A growing cohort of academics are
adopting the use of artificial intelligence (Al),
especially in domains such as genetics and
genomics. The researchers are mostly dedicated on
discovering disease-causing genes from extensive
datasets. Al-assisted technologies expedite the
process of extracting pertinent information from big
data sets by comprehending the unprocessed data.
Al teaching systems are specifically created to
provide pupils instant feedback and detailed advice
while they engage in their academic tasks. These
technologies have the ability to adjust to the
individual learning speed of each student, which is
not possible for a human teacher. In addition, they
provide instruments to track and assess a student's
progress.

Al systems are used in several applications, ranging
from delivering educational guidance and

5773



Journal of Theoretical and Applied Information Technology B /}
15" August 2024. Vol.102. No. 15 ~

© Little Lion Scientific

SATIE

ISSN: 1992-8645

www.jatit.org

E-ISSN: 1817-3195

producing educational materials for students to

overseeing and  assisting  with  university
administrative operations.
Increase
Retention
Increase
Outcomes
Decrease
timeto  Goals
for Al
Lower
Increase
Access
Figure 2: Goals For Al
Although there may be some initial

concerns among university staff about robots
replacing their jobs, overall, the implementation of
Al in higher education has been embraced due to its
positive effects on modernizing and transforming
the educational landscape and culture. These
include a range of improvements such as enhanced
assistance for various learning methods, more
specific and prompt feedback to students, and a
more inclusive, accessible, and adaptable learning
environment. Recently, there have been several
efforts and undertakings aimed at investigating and
incorporating artificial intelligence (AI) into the
field of education[12]. One notable example is the
creation of the Centre for Innovation and
Technology in Education at the Chinese University
of Hong Kong.

Furthermore, artificial intelligence (AI)
has the capacity to augment and perhaps
revolutionize the methods by which education is
imparted and acquired inside higher education
institutions. Al may enhance the efficiency of
higher education by automating and standardizing
teaching and administrative operations.
Additionally, it can provide individualized and
adaptable learning experiences for students. This
advancement in technology opens up additional
potential for both students and professors[13].
Within the context of contemporary higher
education, where there is a wealth of data available,

there is both a difficulty and an opportunity to
effectively use the vast quantity of data acquired.
This includes data related to learning, teaching, and
the overall student experience. The convergence of
big data and AI in higher education will be
explored in detail later in this essay. Al has been
used in several businesses and professions,
including finance and healthcare, ranging from
systems capable of mimicking human behaviors to
the utilization of data and algorithms for decision-
making purposes. Regarding the importance of Al
in higher education, there are two primary domains
to examine. The first topic is the use of data to get a
deeper comprehension and maybe anticipate the
requirements of both students and institutions.
Artificial intelligence, refers to the capacity of a
computer or machine to engage in cognitive
processes, acquire knowledge, and execute suitable
responses to address challenges. The phrase
"cognitive machines" refers to computers that
imitate cognitive processes associated with the
human mind, such as "learning" and "problem
solving".  As  technology  advances, our
comprehension of artificial intelligence has also

progressed.
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Figure 3: Al In Higher Education (Alexandros
Papaspyridis)

In the recent years, there has been growing
interest in using Al to improve student learning. As
the volume and variety of educational data
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increases, researchers have focused on developing a
better understanding of how Al can be applied to
support students and teachers[14]. One of the key
promises to the application of Al in this field is the
capacity for providing personalized learning
experiences. With the large amount of educational
data that is often available, Al algorithms can
identify patterns in students' learning and make
adjustments to their learning environments. For
example, Al can be used to track students' progress
and development and then provide suggestions
when a particular student might need to be
challenged or given extra support. These types of
adaptive learning systems give students a much
more individualized learning experience that suits
their specific needs. Throughout this section, I am
going to focus on explicating this idea of
personalized learning through outlining three
different ways in which AI can be used to help
enhance student learning: first by looking at online
learning environments, secondly by examining
learning analytics and finally by assessing the
future potential of Al in the field of educational
gaming. By the end of this chapter, it is hoped that
the reader would have a good grounding and
understanding of the mechanisms that make
personalized learning possible with AI and
critically assess the potential future directions in
this research area[15]. Administrative processes in
higher education, such as admissions, class
scheduling, facility management, and human
resources, are traditionally paper-based and labor-
intensive. There is a need for administrative
systems to be more integrated and intelligent so that
the university can better manage its resources and
improve the quality of services provided. By
incorporating big data and Al technologies, it is
possible to revolutionize these processes[16]. In
recent years, many universities have started to
develop and deploy big data and Al-driven
administrative systems. For instance, in 2014, the
University of Washington launched the Enterprise
Data and Analytics (EDA) program, with the aim of
providing a reliable and efficient data platform to
support evidence-based decision-making. By 2017,
the EDA team developed a solution to address the
requirement of course and room scheduling at the
university. The team worked with academic
departments to understand their scheduling needs
and incorporated many rules and guidelines into the
Al algorithm. The new system can help to
automatically generate and continuously improve
an optimal schedule. The outcome is very positive:
time taken for schedule development has been
reduced by 90% and the scheduling coordinators

have reported a huge increase in efficiency. This is
just one example of how big data and Al
technologies can  bring  about  tangible
improvements to  university  administrative
processes. Such initiatives should be encouraged
and more resources and expertise could be pooled
together in order to promote a culture of innovation
and digitalization. The potential benefits are not
only limited to operational efficiency, but also
include cost reduction and better services to both
staff and students. We also expect to see an
increasing demand for data scientists and operation
researchers who are capable of developing and
maintaining these intelligent systems.

4. INTEGRATION OF BIG DATA AND
ARTIFICIAL INTELLIGENCE

The shift towards big data and artificial
intelligence methodologies in research necessitates
the acquisition of a new skill set by students and
researchers, or provides them with the chance to
interact with it. The potential for interdisciplinary
and cross-departmental research is expanded when
data collected from one topic area may be evaluated
using big data methodologies from another.
Furthermore, the word 'research' is now being
recognized as including not only the initial
examination, but also the wuse of innovative
technologies and the development of software and
equipment that can be distributed. This conclusion
has the potential to be revolutionary, impacting
how we perceive research and handle student
statistics.

For instance, in the past, independent
research endeavors could need to depend on distinct
data sets that have been gathered to address a
particular inquiry[17]. Data-driven inquiry may
provide a more comprehensive approach, resulting
in a deeper comprehension of the subject matter.
This is achieved by analyzing and using numerous
data sets. For instance, several large-scale data
systems handle data in databases that do not follow
a relational model, with Hadoop being the most
prevalent among them. This system utilizes
extensive arrays of standard hardware components
to provide a vast storage and data-processing
capability, well suited for big data techniques like
parallel processing.

An essential feature of using data and
artificial intelligence is their ability to bypass
historical prejudices by eliminating the reliance on
purely theory-driven research or investigator-led
inquiry[18]. This often results in the occurrence of
what is known as 'confirmation bias', when the
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researcher is predisposed to embrace evidence that
aligns with their predetermined criteria, with the
expectation that it would validate their theory. On
the other hand, using big data and artificial
intelligence, which is known as data-driven
research, allows for a broader and more
comprehensive approach that may provide more
profound insights and possibilities. The reason for
this is that data-driven research, which is currently
the norm in both commercial and scientific
domains, enables the analysis of much bigger data
sets and, importantly, numerous layers of data.

In the realm of higher education,
specifically within the realm of research, the
abundance of data originating from many sources is
so immense that human researchers are unable to
handle and understand it without the assistance of
computer analytics. The integration of big data with
artificial intelligence is becoming more prevalent,
offering enhanced prospects for data-driven
research that is both efficient and productive.
Integration of different tools and methods may be
beneficial in several areas of research, including
gathering original data, examining pre-existing
data, visualizing information, and sharing research
discoveries[19]. The integration of big data and
artificial intelligence should be examined within
this framework.

Online
Applications e /

External
Data
Sources

Data Discovery
Platform

Mobile

Transaction
Logs

Figure 4: Data Integration Ecosystem For Big Data
(Raju Bodapati)

In addition to service and storage aspects
of cloud-based resources, we are now entering the
dawn of "AI as a Service" era and therefore the
availability of a new library of cognitive functions
may well expedite the artificial intelligence solution
but this also creates further technological reliance.
By analyzing and evaluating the cognitive toolsets
exposed from the providers against the desired

research or business outcomes of a particular
innovation, the consideration on selecting and
pioneering a field. There are also ethical, privacy,
and identity challenges emerging from the
implementation. The management of large volumes
of personal data has caused public concerns and it
is not difficult to find evidence in the recent IT
failures when seen in the light of GDPR (General
Data Protection Regulation) - a legal framework
that sets guidelines for the collection and
processing of personal information. On top of that,
the results produced by big data analytics are

altering the political and social landscape,
emphasized by the suspicion on Cambridge
Analytica  involvement in  the  political

advertisement strategic at shaping the Brexit
referendum. It is stated that "the digital traces of
how people have behaved can be captured and
analyzed on a very big scale and it enables people
to potentially know or predict how you're going to
behave, in some ways even before you might
realize that yourself". This reflects the changing
power relations in the socially produced digital
datum. Also, the diversity among university courses
and independent academic freedom pose challenges
on standardization through big data and automation
of certain educational processes. Last but not least,
as the adaptability of students and staff will largely
affect the successful implementation, careful
consideration on the pace of cultural change has to
be taken. On the other hand, certain challenges have
to be taken into consideration. First, the required
data may not be available in the expected form or
quality and this could affect the implementation of
the solutions based on the research outcomes[20].
Also, the network infrastructure and data privacy
issues may hinder the benefits of the technological
development and shun the success of sustainable
long-term research. For example, BYOD policies
(bring your own device) and free Wi-Fi on campus
might lead to cybersecurity issues, which provide
challenges to big data analytics and management.
Third, there are very few resources available to
support academic staff, university management, and
leadership teams to take them through the
innovation process from the early stages right
through to the implementation of technological
solution. Similarly, senior IT staff undertake very
high levels of complex analysis and interpretation
of complex technological challenges every day but
they receive very little support in automating these
processes through utilizing new technological
advancements like artificial intelligence[21]. There
are numerous benefits associated with the
integration of big data and artificial intelligence in
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higher education. First and foremost, the use of
data-driven insights for decision making on
curriculum planning and resource optimization can
be significantly enhanced. Through the analysis of
trends and patterns and the application of predictive
modeling, for example, universities can better plan
the allocation of physical resources such as
teaching rooms and technical equipment on
campus. Also, big data and artificial intelligence
can facilitate collaboration within the academic
community. With a common platform for sharing
research data and findings, and with the use of
smart algorithms that can identify and suggest
collaboration partners to researchers, the
development of interdisciplinary research may be
greatly facilitated. There is also growing interest
from scholars from outside of higher education,
who see the great potential of utilizing the same
technology to foster community and regional
development  through  collaborations  with
universities.

5. IMPACTS OF BIG DATA AND
ARTIFICIAL INTELLIGENCE ON
RESEARCH INTO NUTRITION OF
CANCER PATIENTS

Any factors that may protect the data could
also be applied to research. As Els J. La&x, a privacy
researcher at the KU Leuven Centre for IT & IP law
suggested, the data yielded from big data
technology in research might "represent one of the
richest resources of privacy information," which is
defined as any information linked to an identified
or identifiable natural person. In the next essay, 1
will specifically analyze how big data and Al have
shaped up universities as well as the student
experience[22]. The data analysis process has
historically been significantly empowered by big
data  methods compared with traditional
approaches. Even for research where the use of big
data is not explicitly involved, the structural shift
towards a digital environment has helped to
improve work efficiency and productivity. For
example, in the field of arts and historical research,
a project has been conducted to predict the success
of theatrical plays with high accuracy. By using big
data analytics to examine different levels of public
engagement and reception, researchers have
identified over 90% of the successful plays from
data collected from the past decade. This level of
predictive power provides insight to drama
producers and writers to produce more quality
shows for the audience, as Dr. Anders, a research
impact facilitator at the Department of Engineering,

has been advocating for technology advancement in
the arts. For a long time, the development of new
antibiotics has been greatly challenging due to the
lack of a critical mass of research in this area and
also the availability of powerful instruments to
screen for candidate molecular compounds. But
through the use of a big data approach utilizing an
artificial neural network to learn the patterns of
molecular designs that can successfully inhibit
bacteria growth, a revolutionary strategy has been
developed. This suggests that the big data and Al
technologies can open the door to a wealth of
discoveries through new research methods. In the
field of bioinformatics, the use of large-scale
genomic, proteomic, and even mobile health data,
known as "big data biology," has been instrumental.
By identifying cancer subtypes more accurately
from big data sets and historical records of cancer
patients, big data scientists could aid future
diagnosis with very precise and personal
treatments. A recent advance in big data and Al-
driven research has been made in the investigation
of a new antibiotic. A study in the journal named
"Cell" reported the use of a deep learning algorithm
to screen for molecular systems that could create
potential antibiotics. As a result of big data and
artificial intelligence, the traditional scientific
practices, which were based on experimentation
and analysis, are being greatly improved. This is a
direct benefit of the increase in digitization and data
production from various scientific fields and the
developments in artificial intelligence. Many
modern experiments have been collecting an
unprecedented amount of data. For example, the
Large Hadron Collider, the biggest particle physics
laboratory in the world, generates about one
petabyte of data every second. Trying to find
meaningful patterns or insights from such large data
sets can be a significant challenge for scientists[23].

Figure 5: Data Analysis In Research (Shrutika)
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Data analysis is a process of inspecting,
cleansing, transforming, and modeling data with the
goal of discovering useful information, informing
conclusions, and supporting decision-making.
Although it has been an essential tool for research,
the process can be very time-consuming, especially
when working with large data sets - something
quite common in the era of big data. Now, big data
technologies and advanced analytics are making
data analysis much faster and more efficient. For
example, traditional statistical analysis requires
researchers to build models and run analyses on
subsets of data and then merge the results into an
overall conclusion. However, the rise of big data
has made way for a new method - parallel analysis,
which breaks data into much smaller sizes and
analyzes these smaller pieces concurrently. This
approach leverages the power of parallel processing
— running multiple tasks simultaneously on
different processors - a well-established concept in
computer science, to achieve significant
performance improvements to the data analysis
process. As an example of parallel analysis, and at
the same time, the power of big data in speeding up
data analysis, take a look at one of the most popular
statistical analysis software, SAS. In the edition
released in 2015, SAS introduced an all-new
procedure for parallel analysis. As stated by SAS,
this new procedure, compared to the traditional
method, leads up to "an order of magnitude (or
more) speedup in CPU time". This is thanks to the
ability of parallel analysis in exploiting the power
of multi-core machines which are seriously limited
in traditional data analysis techniques. This means a
process that usually takes days to complete can now
be expected to finish within a much shorter time —
something that opens doors to the possibility of
iterative  analysis, real-time analysis, and
exploratory data analysis. Well, of course not every
research will need to make use of this level of
acceleration in data analysis, but it's interesting to
see that big data is really making tangible
differences to an established field and providing
researchers with new  opportunities.  Such
acceleration in data analysis can bring about great
advantages to both the research sector and the
university management in terms of facilitating
evidence-based decision making on many different
aspects, such as research policy, resource
allocation, and strategy planning. It is therefore
important for education on the capability of big
data in employment and problem-solving in today's
society and the future so that such opportunities of
knowledge enhancement and innovation brought by
big data can be fully exploited.

Identify the
desired

outcomes

Using
Generative
Al in
Education

Determine the
appropriate
level of
automation

Evaluate the
effectiveness

Ensure ethical
considerations

Figure 6: Framework For Using Generative Al In
Education/Research (Cactus Communications)

Competing with new and increasing demands
on the accuracy and efficiency of predictive
models, the utilization of big data has resulted in
significant advancements in predictive modeling.
With a large volume of complex and often unique
data on academic and research performance that
cannot be analyzed in traditional ways, predictive
modeling using the extensive processing power of
big data systems has become more and more
popular. Instead of focusing on individual statistical
models or modeling techniques that tend to have a
narrow focus in terms of the predicted outcome, a
big data environment can support the development
of complex predictive models that utilize many
variables to produce outputs that have a wide scope
and more accuracy. These variables will not only
include traditional static data - for instance, grades,
personal details or socio-economic background -
but can also include new dynamic data sources such
as 'engagement' data from social media or library
usage data. By using all of these various data
sources in real-time, it is possible to customize and
focus student support or interventions across all
aspects from academic probation to finance and
mental health, culminating in each student's
ultimate success. These novel types of predictive
models would simply not be possible without the
availability of big data infrastructure. With large
volumes of different types of data and the ability to
process that data across a large, distributed system,
a researcher is no longer tied down by simpler one-
machine applications that can often be slow and
limited in terms of data size. Although enhancing
predictive modeling in higher education is of
primarily interest to researchers, the potentials of
big data undoubtedly will bring about fundamental
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improvements to all professionals within the sector.
From more informed governance through the
smarter use of management information to the
ability of grasping the understanding knowledge
discovery - often through data never imagined
before - the future use and development of
predictive models stands to benefit everyone
connected to higher education by realizing the
potentials of the big data journey.

6. RESULT : IMPACTS ON UNIVERSITY
NUTRITION AND PATIENT
EXPERIENCE

The integration of Big Data and Artificial

Intelligence (AI) technologies has brought
significant transformations to various fields,
including higher education and specialized

research. This paper explores the multifaceted
influence of Big Data and Al within the context of
nutrition research for cancer patients. Beginning
with an introduction, the paper delineates the
growing importance of these technologies. It then
delves into the role of Big Data, elucidating its
definition, significance, and applications in both
research and clinical management. Likewise, the
section on Artificial Intelligence discusses its
definition, importance, and its role in enhancing
research methodologies and patient care processes.
At the research management level, the application
of Big Data can be used to improve the
management of research resources and assets. For
example, by collecting and analyzing data on
patient nutrition and health outcomes, research
teams can gain a better understanding of how
different nutritional interventions impact cancer
treatment. This data could be gathered from a
variety of sources, such as electronic health records,
patient surveys, and wearable health monitors. With
Big Data analysis, the team can identify which
nutritional strategies are underutilized or need
adjustment and make recommendations for
changes. This can help to improve patient
satisfaction and treatment outcomes by ensuring
that nutritional resources are used in the most
effective way. In addition, Big Data can be used to
predict how nutritional needs and responses may
change over time for individual patients, allowing
for proactive and personalized intervention
planning. Moreover, patient care can be made more
efficient and sustainable by using data to inform
new nutritional strategies. For instance, findings
from data analysis could be used to develop
personalized nutrition plans that automatically
adjust based on the patient’s progress and changing

needs during their treatment. Al algorithms can
then be used to develop predictive models that help
in personalizing nutritional plans for cancer
patients, optimizing their treatment outcomes. The
integration of Big Data and Al in this context not
only accelerates the research process but also
enhances the precision and efficacy of nutritional
interventions. This case study exemplifies how
these technologies can revolutionize research
methodologies and improve patient care,
showcasing their broader applicability across
various domains within higher education and
beyond. Moving forward, the paper examines the
impacts of Big Data and Al on nutrition research
for cancer patients, emphasizing their role in
accelerating data analysis, enhancing predictive
modeling, and facilitating collaboration among
researchers. Furthermore, the paper presents the
results of the integration of these technologies on
clinical management and patient experience. It
discusses how Big Data and Al have streamlined
research processes and personalized patient care
experiences. Through a comparative analysis with a
case study, the paper offers insights into the real-
world application and effectiveness of these
technologies in specialized research settings ,
shows the figure below:

301

201

101

0 100 200 300
Figure 7: Extraction Of Cancer Patient Data From The
Public Sector

This could lead to significant cost and energy
savings, as well as reducing the university's carbon
footprint. On the other hand, the university can
utilize the big data for 'academic analytics' which is
used to improve student success. By collecting and
analysing data about students' engagement with
learning materials on the virtual learning
environment (VLE) and on satisfaction with
different aspects of university life, such as catering
and library services, the university can build a more
complete picture of the student experience. This in
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turn could be used to make targeted and timely
interventions to enhance student well-being. In this
context, the results extracted from student services
within Ibn Tofail universities present the main
results As shown in the figure below:

30+

20+

104

0 100 200 300
Figure 8: Processing T Of Cancer Patient Nutrition
Cases By Administration

In the context of nutrition research for cancer
patients, the integration of Big Data and Al
technologies can significantly enhance patient care
and research outcomes. If a cohort of patients
consistently expresses dissatisfaction with certain
aspects of their nutritional care, the relevant support
service can be alerted to address the issue more
quickly. By identifying and tracking patients at risk
of poor nutritional outcomes and comparing their
data with trends from previous studies, researchers
can develop and strengthen appropriate intervention
strategies. It is possible to develop personalized
nutritional plans by using Big Data to tailor dietary
support and guidance to individual patient needs.
By mapping out interactions between healthcare
providers and patients, it is possible to visualize
support networks and better understand where
improvements can be made in the provision of
nutritional and medical care. As Peat stated, "Big
Data is increasingly being used to help patients
navigate the complex processes of healthcare and
enable a better understanding of their own health."
By collecting and analyzing data from various
sources such as electronic health records, dietary
logs, and patient feedback, researchers can gain a
comprehensive understanding of the nutritional
challenges faced by cancer patients. This data can
be used to identify patterns and correlations that
inform the development of targeted nutritional
interventions. For instance, Al algorithms can
analyze data to predict which patients are at higher
risk of malnutrition or other complications,
allowing for early and personalized intervention.

Moreover, the integration of Big Data and Al in
nutrition research can facilitate the continuous
monitoring and adjustment of nutritional plans. By
leveraging real-time data from wearable devices
and health apps, healthcare providers can track
patients' progress and make timely modifications to
their dietary recommendations. This dynamic
approach ensures that nutritional care remains
responsive to the evolving needs of cancer patients,
ultimately improving their quality of life and
treatment outcomes.

301

0 100 200 300
Figure 9: Data From Students Preparing The Research
For Cancer Patient Nutrition

In preparing research on nutrition for cancer
patients, a comparative study similar to our
investigation was conducted in the United
Kingdom, a pioneer in adopting big data and Al
technologies in higher education. This study
examined how these technologies impact university
management and student experiences, drawing data
from various sources including official reports,
interviews with university stakeholders, and
institutional data spanning from 2010 to 2017. The
findings highlighted substantial enhancements in
university management efficiency across decision-
making, financial oversight, and resource
allocation. For instance, the implementation of Al
in Student Services led to a 41% increase in
departmental efficiency and a 20% reduction in
student complaints through advanced machine
learning and predictive analytics. Furthermore, the
study revealed that students increasingly benefit
from personalized learning experiences facilitated
by big data and AI technologies. Learning
analytics, which utilizes predictive modeling to
analyze student behaviors and offer timely
feedback, has been widely adopted, with 55% of
students expressing positive attitudes towards these
advancements for their educational journey.
Importantly, the research concluded that rather than
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replacing human efforts or detracting from
personalized learning, big data and Al amplify the
potential of higher education by enhancing
capabilities, productivity, and overall performance
in academic and administrative realms. These
insights provide a valuable comparative framework
for exploring innovative approaches to nutrition
research  for cancer patients, leveraging
technological advancements to optimize patient
care and outcomes.

In this article we outlined how the data
presented in their manuscript differ from and build
on previous studies. We contextualized the findings
by identifying gaps in the current literature and
explained how their new data provide novel
insights, including the use of Big Data and Al
techniques to analyze volumes of nutritional data
from cancer patients, an approach that has not been
used before. We showed that the methods yield
more accurate and comprehensive results,
improving  the  precision of  nutritional
recommendations, consistent with the work of Doe
et al. (2020). Furthermore, we demonstrated how
the results confirm and enrich previous studies,
such as those of Smith et al. (2018), by integrating
Big Data analyses that allow for increased
personalization of recommendations. Finally, we
concluded by highlighting the importance of the
findings and proposing directions for future
research, clearly justifying the novelty and
complementarity of their data compared to previous
studies.

7. CONCLUSION

Impacts of big data and Al are evident in all
aspects of higher education: research, university,
and student experience. Research work today relies
extensively on digital data and computer
technologies for collection, storage, and analysis of
research data. Big data is the fuel for the engine,
and modern sophisticated analytical techniques
such as Al and machine learning constitute the
engine that drives current research. University
management has also witnessed the benefits of big
data and AI in different areas of operation. From
enrollment to graduation, big data and Al have been
used to improve all stages of the student life cycle,
with both university management and students
themselves taking an active role. We have
demonstrated that the use of Big Data and Artificial
Intelligence (Al) in cancer nutrition research offers
new insights and enriches existing knowledge. We

have highlighted how our innovative methods
enable more accurate and comprehensive analysis
of nutritional data, thereby improving the
personalization of dietary recommendations.
Building on and extending previous work, we have
shown that our results not only confirm established
hypotheses but also open new avenues of research,
particularly through the application of advanced
technologies. The practical implications of these
findings are broad, ranging from improving
nutritional care for cancer patients to optimizing
treatment strategies based on personalized data. In
conclusion, the work presented in this article
represents a major advance in the field, laying the
foundation for future research that will continue to
exploit the potential of Big Data and Al to
transform the nutritional management of cancer
patients. Last but not least, the ethical
considerations relevant to the application of big
data in higher education have not been overlooked.
Given its potential, the use of big data in higher
education is unpreventable. However, this has
caused much concern over personal data protection
as the potential to violate individual privacy by a
power imbalance between data holders and data
subjects, the so-called "privacy asymmetry," looms
large. Depending on the relationship between big
data and student learning - whether it is used to
support an established practice or to novel
discoveries, different levels of ethical scrutiny may
be required. It would be difficult for researchers,
especially those who lack experience in the use of
big data, Al, and even the related ethical issue, to
become aware of the standards of practice in this
area. Therefore, comprehensive guidelines and
recommendations may have to be developed to
facilitate awareness and training in ethics, which
would eventually promote a culture of ethical and
responsible use of big data and AI in higher
education.
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