big data and higher education

big data and higher education are increasingly interconnected fields that are transforming the
landscape of academic institutions worldwide. The integration of big data analytics into higher
education systems allows universities and colleges to enhance decision-making, improve student
outcomes, optimize resource allocation, and foster innovative research. This article explores the
multifaceted impact of big data on higher education, including its applications, benefits, challenges,
and future trends. By leveraging vast amounts of information generated by students, faculty, and
administrative activities, institutions can create more personalized learning experiences and improve
operational efficiency. Additionally, big data enables predictive analytics that can identify at-risk
students, streamline admissions processes, and support curriculum development. The following
sections provide a detailed examination of how big data is reshaping higher education in both
academic and administrative domains.

e Applications of Big Data in Higher Education
e Benefits of Big Data for Universities and Students
e Challenges and Ethical Considerations

e Future Trends in Big Data and Higher Education

Applications of Big Data in Higher Education

The use of big data in higher education encompasses a wide range of applications that improve
institutional effectiveness and student experiences. By collecting and analyzing data from various
sources such as learning management systems, student information systems, social media, and
research databases, universities can gain valuable insights into academic performance, engagement,
and operational processes.

Student Performance Monitoring and Predictive Analytics

Big data analytics enables institutions to monitor student progress in real-time and identify patterns
that may indicate academic challenges. Predictive models can forecast student success or risk of
dropout, allowing educators to intervene early with targeted support. These analytics help tailor
instruction to individual learning needs, improving retention rates and graduation outcomes.

Personalized Learning and Adaptive Education

With the help of big data, higher education institutions can offer personalized learning paths by
analyzing student behavior, preferences, and performance data. Adaptive learning platforms use
these insights to adjust content delivery, difficulty levels, and feedback mechanisms, creating a more
engaging and effective educational experience for diverse learner populations.



Optimizing Administrative and Operational Efficiency

Big data analytics also plays a crucial role in streamlining administrative functions such as enroliment
management, resource allocation, and campus operations. By analyzing trends and forecasting
demands, institutions can optimize class schedules, manage faculty workloads, and improve financial
planning to enhance overall operational efficiency.

Benefits of Big Data for Universities and Students

The adoption of big data technologies in higher education offers numerous benefits that extend to
both institutions and their students. These advantages contribute to improved academic success,
operational effectiveness, and institutional competitiveness.

Enhanced Decision-Making and Strategic Planning

University administrators can leverage big data to make informed decisions based on comprehensive
analysis of institutional performance metrics. Strategic planning becomes data-driven, enabling better
allocation of resources, development of new programs, and responsiveness to changing educational
demands.

Improved Student Engagement and Retention

By understanding student behavior and learning patterns, educators can design interventions that
increase engagement and reduce attrition. Big data facilitates the identification of at-risk students
and supports the creation of personalized support services that enhance student satisfaction and
persistence.

Advancement in Research and Innovation

Big data tools empower faculty and researchers to analyze complex datasets across disciplines,
fostering interdisciplinary collaboration and innovation. Access to large-scale data supports novel
research methodologies and accelerates discoveries in various academic fields.

List of Key Benefits of Big Data in Higher Education

Data-driven academic advising and support

Customized curriculum development

Efficient resource management and cost reduction

Enhanced alumni tracking and engagement

Better compliance and accreditation processes



Challenges and Ethical Considerations

Despite its potential, the integration of big data in higher education presents several challenges and
ethical issues that institutions must address to ensure responsible and effective use.

Data Privacy and Security Risks

Handling vast amounts of sensitive student and faculty data raises significant privacy concerns.
Institutions must implement robust security measures to protect personal information from
unauthorized access, breaches, and misuse, complying with regulations such as FERPA and GDPR.

Data Quality and Integration Issues

Effective big data analytics requires accurate, consistent, and comprehensive datasets. Challenges in
data collection, cleaning, and integration across disparate systems can hinder the reliability of
insights and decision-making processes.

Bias and Fairness in Analytics

Algorithms and predictive models can inadvertently perpetuate biases present in historical data,
potentially affecting admissions, grading, and support services unfairly. Ensuring fairness and
transparency in analytics is essential to uphold equity in higher education.

Ethical Use of Student Data

Institutions must balance the benefits of big data with respect for student autonomy and consent.
Ethical frameworks should guide data collection, analysis, and application, prioritizing transparency
and accountability.

Future Trends in Big Data and Higher Education

The evolution of big data technologies continues to shape the future of higher education, driving
innovation and transformation across academic and administrative domains.

Integration of Artificial Intelligence and Machine Learning

Advancements in Al and machine learning are enhancing the capabilities of big data analytics in
higher education. These technologies enable more sophisticated predictive models, automated
grading, and intelligent tutoring systems that adapt to individual learner needs.



Expansion of Learning Analytics and Student Success
Platforms

Learning analytics platforms that harness big data are becoming standard tools in universities
worldwide. These systems provide comprehensive dashboards and real-time feedback to educators
and students, facilitating continuous improvement and proactive interventions.

Growth of Data-Driven Institutional Research

Institutional research offices are increasingly utilizing big data to conduct in-depth analyses of
enrollment trends, financial performance, and academic outcomes. This data-driven approach
supports evidence-based policy-making and institutional effectiveness.

Increased Focus on Ethical Data Governance

As data use expands, higher education institutions will prioritize establishing clear policies and
governance structures to ensure ethical management of big data. Emphasis on privacy, consent, and
equity will guide future developments in this area.

Frequently Asked Questions

How is big data transforming higher education institutions?

Big data is transforming higher education by enabling institutions to analyze large volumes of data to
improve student outcomes, personalize learning experiences, optimize resource allocation, and
enhance administrative decision-making.

What are the key applications of big data in higher education?

Key applications include predictive analytics for student retention, personalized learning pathways,
optimizing admissions processes, improving course design, and enhancing research capabilities
through data-driven insights.

How can big data improve student retention rates?

By analyzing patterns in student performance, attendance, and engagement, big data can identify at-
risk students early, allowing institutions to provide targeted interventions and support to improve
retention rates.

What challenges do universities face when implementing big
data solutions?

Challenges include data privacy concerns, integrating disparate data sources, ensuring data quality,
lack of skilled personnel, and securing funding for technology infrastructure and training.



How does big data support personalized learning in higher
education?

Big data enables the analysis of individual student learning styles, progress, and preferences, allowing
educators to tailor instructional materials and activities to meet each student's unique needs.

What role does big data play in research within higher
education?

Big data facilitates large-scale data analysis, helping researchers uncover trends, patterns, and
insights across disciplines, thus accelerating discovery and innovation in academia.

How can big data analytics enhance administrative efficiency
in universities?

By analyzing operational data, big data analytics can optimize scheduling, resource utilization,
financial management, and streamline processes, leading to increased administrative efficiency and
cost savings.

What ethical considerations arise from the use of big data in
higher education?

Ethical considerations include ensuring student data privacy, obtaining informed consent, avoiding
bias in data analysis, and maintaining transparency about how data is collected and used.

How is big data influencing the future of online and hybrid
learning models?

Big data provides insights into student engagement and learning behaviors in online environments,
enabling the development of adaptive learning platforms, improving course design, and enhancing
the effectiveness of online and hybrid education models.

Additional Resources

1. Big Data in Education: The Digital Future of Learning, Policy, and Practice

This book explores how big data analytics are transforming higher education by enhancing learning
experiences, informing policy decisions, and improving institutional practices. It discusses the ethical
implications and challenges of data use in educational settings. Case studies illustrate practical
applications and innovative approaches to data-driven education.

2. Learning Analytics in Higher Education: Frameworks and Practices

Focusing on the role of learning analytics, this text provides frameworks for collecting and analyzing
educational data to improve student outcomes. It covers tools and methodologies for educators and
administrators to harness big data effectively. The book also examines privacy concerns and data
governance in academia.



3. Data-Driven Decision Making in Higher Education

This book offers insights into how colleges and universities use big data to make strategic decisions
about enrollment, retention, and resource allocation. It highlights best practices for integrating data
analytics into institutional planning. Readers will find guidance on overcoming barriers to data
adoption in higher education.

4. Big Data and Analytics in Higher Education: Opportunities and Challenges

Addressing both the potential and pitfalls of big data, this book provides an overview of current trends
and future directions in educational data analytics. It emphasizes the importance of balancing
innovation with ethical considerations. The text includes contributions from experts across various
disciplines.

5. Predictive Analytics for Student Success in Higher Education

This resource delves into predictive modeling techniques used to identify at-risk students and
enhance academic support services. It discusses algorithms, data sources, and implementation
strategies in university settings. The book also evaluates the impact of predictive analytics on student
retention and graduation rates.

6. Big Data Ethics in Education: Navigating Privacy and Equity

Focusing on the ethical issues surrounding big data in higher education, this book explores privacy,
consent, and equity concerns. It advocates for responsible data practices that protect students and
promote fairness. The text provides frameworks for ethical decision-making in data-driven educational
initiatives.

7. Transforming Higher Education through Big Data and Learning Analytics

This book examines how big data and learning analytics can revolutionize teaching and learning
practices. It discusses personalized learning, adaptive technologies, and faculty development
supported by data insights. Practical examples demonstrate the transformative potential of analytics
in higher education.

8. Implementing Big Data Solutions in Universities: Strategies and Case Studies

Offering a hands-on approach, this book guides institutions through the process of adopting big data
technologies. It includes real-world case studies that showcase successful implementation strategies
and lessons learned. Topics cover infrastructure, stakeholder engagement, and change management.

9. Higher Education and Big Data: Policy, Practice, and Prospects

This comprehensive volume addresses the intersection of big data with higher education policy and
practice. It analyzes how data-driven approaches influence accreditation, funding, and quality
assurance. The book also explores future prospects and emerging trends in educational data
utilization.
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big data and higher education: Big Data on Campus Karen L. Webber, Henry Y. Zheng,
2020-11-03 How data-informed decision making can make colleges and universities more effective
institutions. The continuing importance of data analytics is not lost on higher education leaders, who
face a multitude of challenges, including increasing operating costs, dwindling state support, limits
to tuition increases, and increased competition from the for-profit sector. To navigate these
challenges, savvy leaders must leverage data to make sound decisions. In Big Data on Campus,
leading data analytics experts and higher ed leaders show the role that analytics can play in the
better administration of colleges and universities. Aimed at senior administrative leaders,
practitioners of institutional research, technology professionals, and graduate students in higher
education, the book opens with a conceptual discussion of the roles that data analytics can play in
higher education administration. Subsequent chapters address recent developments in technology,
the rapid accumulation of data assets, organizational maturity in building analytical capabilities, and
methodological advancements in developing predictive and prescriptive analytics. Each chapter
includes a literature review of the research and application of analytics developments in their
respective functional areas, a discussion of industry trends, examples of the application of data
analytics in their decision process, and other related issues that readers may wish to consider in
their own organizational environment to find opportunities for building robust data analytics
capabilities. Using a series of focused discussions and case studies, Big Data on Campus helps
readers understand how analytics can support major organizational functions in higher education,
including admission decisions, retention and enrollment management, student life and engagement,
academic and career advising, student learning and assessment, and academic program planning.
The final section of the book addresses major issues and human factors involved in using analytics to
support decision making; the ethical, cultural, and managerial implications of its use; the role of
university leaders in promoting analytics in decision making; and the need for a strong campus
community to embrace the analytics revolution. Contributors: Rana Glasgal, J. Michael Gower, Tom
Gutman, Brian P. Hinote, Braden J. Hosch, Aditya Johri, Christine M. Keller, Carrie Klein, Jaime
Lester, Carrie Hancock Marcinkevage, Gail B. Marsh, Susan M. Menditto, Jillian N. Morn, Valentina
Nestor, Cathy O'Bryan, Huzefa Rangwala, Timothy Renick, Charles Tegen, Rachit Thariani, Chris
Tompkins, Lindsay K. Wayt, Karen L. Webber, Henry Y. Zheng, Ying Zhou

big data and higher education: Big Data and Learning Analytics in Higher Education
Ben Kei Daniel, 2016-08-27 This book focuses on the uses of big data in the context of higher
education. The book describes a wide range of administrative and operational data gathering
processes aimed at assessing institutional performance and progress in order to predict future
performance, and identifies potential issues related to academic programming, research, teaching
and learning. Big data refers to data which is fundamentally too big and complex and moves too fast
for the processing capacity of conventional database systems. The value of big data is the ability to
identify useful data and turn it into useable information by identifying patterns and deviations from
patterns.

big data and higher education: Building a Smarter University Jason E. Lane, 2014-09-30
Demonstrates how universities can use Big Data to enhance operations and management, improve
the education pipeline, and educate the next generation of data scientists. The Big Data movement
and the renewed focus on data analytics are transforming everything from healthcare delivery
systems to the way cities deliver services to residents. Now is the time to examine how this Big Data
could help build smarter universities. While much of the cutting-edge research that is being done
with Big Data is happening at colleges and universities, higher education has yet to turn the digital
mirror on itself to advance the academic enterprise. Institutions can use the huge amounts of data
being generated to improve the student learning experience, enhance research initiatives, support
effective community outreach, and develop campus infrastructure. This volume focuses on three
primary themes related to creating a smarter university: refining the operations and management of
higher education institutions, cultivating the education pipeline, and educating the next generation



of data scientists. Through an analysis of these issues, the contributors address how universities can
foster innovation and ingenuity in the academy. They also provide scholarly and practical insights in
order to frame these topics for an international discussion.

big data and higher education: Advancing the Power of Learning Analytics and Big Data
in Education Azevedo, Ana, Azevedo, José Manuel, Onohuome Uhomoibhi, James, Ossiannilsson,
Ebba, 2021-03-19 The term learning analytics is used in the context of the use of analytics in
e-learning environments. Learning analytics is used to improve quality. It uses data about students
and their activities to provide better understanding and to improve student learning. The use of
learning management systems, where the activity of the students can be easily accessed, potentiated
the use of learning analytics to understand their route during the learning process, help students be
aware of their progress, and detect situations where students can give up the course before its
completion, which is a growing problem in e-learning environments. Advancing the Power of
Learning Analytics and Big Data in Education provides insights concerning the use of learning
analytics, the role and impact of analytics on education, and how learning analytics are designed,
employed, and assessed. The chapters will discuss factors affecting learning analytics such as
human factors, geographical factors, technological factors, and ethical and legal factors. This book is
ideal for teachers, administrators, teacher educators, practitioners, stakeholders, researchers,
academicians, and students interested in the use of big data and learning analytics for improved
student success and educational environments.

big data and higher education: Big Data in Engineering Applications Sanjiban Sekhar
Roy, Pijush Samui, Ravinesh Deo, Stavros Ntalampiras, 2018-05-02 This book presents the current
trends, technologies, and challenges in Big Data in the diversified field of engineering and sciences.
It covers the applications of Big Data ranging from conventional fields of mechanical engineering,
civil engineering to electronics, electrical, and computer science to areas in pharmaceutical and
biological sciences. This book consists of contributions from various authors from all sectors of
academia and industries, demonstrating the imperative application of Big Data for the
decision-making process in sectors where the volume, variety, and velocity of information keep
increasing. The book is a useful reference for graduate students, researchers and scientists
interested in exploring the potential of Big Data in the application of engineering areas.

big data and higher education: The Emerging Technology of Big Data Heru Susanto,
Fang-Yie Leu, Chin Kang Chen, 2019-03-29 Big Data is now highly regarded and accepted as a
useful tool to help organizations manage their data and information effectively and efficiently. This
new volume, The Emerging Technology of Big Data: Its Impact as a Tool for ICT Development, looks
at the new technology that has emerged to meet the growing need and demand and studies the
impact of Big Data in several areas of today’s society, including social media, business process
re-engineering, science, e-learning, higher education, business intelligence, and green computing. In
today’s modern society, information system (IS) through Big Data contributes to the success of
organizations because it provides a solid foundation for increasing both efficiency and productivity.
Many business organizations and educational institutions realize that compliance with Big Data will
affect their prospects for success. Everyday, the amount of data collected from digital tools grows
tremendously. As the amount of data increases, the use of IS becomes more and more essential. The
book looks at how large datasets and analytics have slowly crept into the world of education and
discusses methods of teaching and learning and the collection of student-learning data. The final
chapter of the book considers the environmental impacts of ICT and emphasizes green ICT
awareness as a corporate strategy through information systems. The global ICT industry accounts
for approximately 2 percent of global carbon dioxide (CO2) emissions, and the manufacture,
shipping, and disposal of ICT equipment also contributes environmentally. This chapter addresses
these issues. The information provided here will be valuable information for education professionals,
businesses, faculty, scientists and researchers, and others.

big data and higher education: ICAS2014-International Conference on Analytics Driven
Solutions Eduardo Rodriguez, Department of Leisure Studies Greg Richards, Greg Richards,



2014-09-10

big data and higher education: Digital Solutions and the Case for Africa’s Sustainable
Development Maake, Albert Ong'uti, Maake, Benard Magara, Awuor, Fredrick Mzee, 2020-11-20
African economies can benefit tremendously from the new wave of digital innovation and
information technology by using it to build and maintain sustainable systems. However, the gap in
the theory and practice of providing these solutions remains poorly understood and difficult to fill.
Only by addressing this gap head-on can it be traversed to the greater benefit of African citizens.
Digital Solutions and the Case for Africa’s Sustainable Development is a pivotal reference source
that presents existing technologies and their relevant solutions and further inspires inventions and
innovation to provide sustainable solutions to African problems. Highlighting a wide range of topics
including artificial intelligence, cryptocurrency, and digital identity, this book is ideally designed for
government officials, public officials, computer engineers, economists, IT specialists, entrepreneurs,
researchers, academicians, and students.

big data and higher education: The 2021 International Conference on Machine
Learning and Big Data Analytics for IoT Security and Privacy John Macintyre, Jinghua Zhao,
Xiaomeng Ma, 2021-10-27 This book presents the proceedings of the 2020 2nd International
Conference on Machine Learning and Big Data Analytics for [oT Security and Privacy (SP1oT-2021),
online conference, on 30 October 2021. It provides comprehensive coverage of the latest advances
and trends in information technology, science and engineering, addressing a number of broad
themes, including novel machine learning and big data analytics methods for IoT security, data
mining and statistical modelling for the secure IoT and machine learning-based security detecting
protocols, which inspire the development of 10T security and privacy technologies. The contributions
cover a wide range of topics: analytics and machine learning applications to IoT security; data-based
metrics and risk assessment approaches for IoT; data confidentiality and privacy in IoT; and
authentication and access control for data usage in IoT. Outlining promising future research
directions, the book is a valuable resource for students, researchers and professionals and provides
a useful reference guide for newcomers to the IoT security and privacy field.

big data and higher education: Higher Education Response to Exponential Societal
Shifts Freeman, Jerrid P., Keller, Cari L., Cambiano, Renee L., 2020-06-26 Based on a structure
developed centuries ago, higher education systems are being challenged to alter their landscape and
culture. With a rapidly changing knowledge base, job market, and societal and community needs, it
is imperative that higher education systems remain adaptive and responsive. However, critical
changes must still occur within the higher education system in order to accommodate these new
societal needs. Higher Education Response to Exponential Societal Shifts is a critical scholarly
publication that provides cutting-edge research on the facilitation of professional growth and
commitment to lifelong learning and empowers leaders to be change agents who creatively solve
leadership challenges. The book promotes the development of leaders who are committed to service,
fairness, equity, and cross-disciplinary collaboration in diverse communities and the global venue
and prepares them with the vital knowledge and skills needed to become effective leaders in today’s
complex world. Featuring a wide range of topics such as faculty development, accreditation, and
higher education, this book is ideal for teachers, deans, chancellors, provosts, academicians,
administrators, policymakers, curriculum designers, researchers, and students.

big data and higher education: The 2020 International Conference on Machine
Learning and Big Data Analytics for IoT Security and Privacy John Maclntyre, Jinghua Zhao,
Xiaomeng Ma, 2020-11-03 This book presents the proceedings of The 2020 International Conference
on Machine Learning and Big Data Analytics for IoT Security and Privacy (SPIoT-2020), held in
Shanghai, China, on November 6, 2020. Due to the COVID-19 outbreak problem, SPIoT-2020
conference was held online by Tencent Meeting. It provides comprehensive coverage of the latest
advances and trends in information technology, science and engineering, addressing a number of
broad themes, including novel machine learning and big data analytics methods for IoT security,
data mining and statistical modelling for the secure IoT and machine learning-based security



detecting protocols, which inspire the development of IoT security and privacy technologies. The
contributions cover a wide range of topics: analytics and machine learning applications to IoT
security; data-based metrics and risk assessment approaches for 10T; data confidentiality and
privacy in IoT; and authentication and access control for data usage in IoT. Outlining promising
future research directions, the book is a valuable resource for students, researchers and
professionals and provides a useful reference guide for newcomers to the IoT security and privacy
field.

big data and higher education: Learning Analytics in Higher Education Jaime Lester,
Carrie Klein, Huzefa Rangwala, Aditya Johri, 2017-12-21 Learning analytics (or educational big data)
tools are increasingly being deployed on campuses to improve student performance, retention and
completion, especially when those metrics are tied to funding. Providing personalized, real-time,
actionable feedback through mining and analysis of large data sets, learning analytics can illuminate
trends and predict future outcomes. While promising, there is limited and mixed empirical evidence
related to its efficacy to improve student retention and completion. Further, learning analytics tools
are used by a variety of people on campus, and as such, its use in practice may not align with
institutional intent. This monograph delves into the research, literature, and issues associated with
learning analytics implementation, adoption, and use by individuals within higher education
institutions. With it, readers will gain a greater understanding of the potential and challenges
related to implementing, adopting, and integrating these systems on their campuses and within their
classrooms and advising sessions. This is the fifth issue of the 43rd volume of the Jossey-Bass series
ASHE Higher Education Report. Each monograph is the definitive analysis of a tough higher
education issue, based on thorough research of pertinent literature and institutional experiences.
Topics are identified by a national survey. Noted practitioners and scholars are then commissioned
to write the reports, with experts providing critical reviews of each manuscript before publication.

big data and higher education: Handbook of Research on Big Data, Green Growth, and
Technology Disruption in Asian Companies and Societies Ordénez de Pablos, Patricia, Zhang, Xi,
Almunawar, Mohammad Nabil, Gayo, José Emilio Labra, 2021-10-23 The business ecosystem within
Asia is undergoing a transformation post COVID-19. Green issues, inclusion, and strategic disruptors
in companies and economies have become rising topics in Asian businesses, causing such a change.
This has the potential to be an evolution for Asian businesses, creating new business models for
economic growth in Asia. The Handbook of Research on Big Data, Green Growth, and Technology
Disruption in Asian Companies and Societies presents a rich collection of chapters exploring and
discussing the emerging topics, challenges, and success factors in business, big data, innovation,
and technology in Asia. This book will explore the changes made in the transition towards greener
and sustainable societies and economies. Covering topics including information technologies, open
innovation, and green issues, this book is essential for researchers, academicians, students,
politicians, policymakers, corporate heads of firms, senior general managers, managing directors,
information technology directors and managers, and libraries.

big data and higher education: Big Data Analytics and Intelligent Techniques for Smart Cities
Kolla Bhanu Prakash, Janmenjoy Nayak, B Madhhav, Sanjeevikumar Padmanaban, Valentina Emilia
Balas, 2021-09-20 Big Data Analytics and Intelligent Techniques for Smart Cities covers
fundamentals, advanced concepts, and applications of big data analytics for smart cities in a single
volume. This comprehensive reference text discusses big data theory modeling and simulation for
smart cities and examines case studies in a single volume. The text discusses how to develop a smart
city and state-of-the-art system design, system verification, real-time control and adaptation,
Internet of Things, and testbeds. It covers applications of smart cities as they relate to smart
transportation/connected vehicle (CV) and intelligent transportation systems (ITS) for improved
mobility, safety, and environmental protection. It will be useful as a reference text for graduate
students in different areas including electrical engineering, computer science engineering, civil
engineering, and electronics and communications engineering. Features: Technologies and
algorithms associated with the application of big data for smart cities Discussions on big data theory



modeling and simulation for smart cities Applications of smart cities as they relate to smart
transportation and intelligent transportation systems (ITS) Discussions on concepts including smart
education, smart culture, and smart transformation management for social and societal changes

big data and higher education: Applications of Artificial Intelligence in Engineering
Xiao-Zhi Gao, Rajesh Kumar, Sumit Srivastava, Bhanu Pratap Soni, 2021-05-10 This book presents
best selected papers presented at the First Global Conference on Artificial Intelligence and
Applications (GCAIA 2020), organized by the University of Engineering & Management, Jaipur,
India, during 8-10 September 2020. The proceeding will be targeting the current research works in
the domain of intelligent systems and artificial intelligence.

big data and higher education: Predictive Intelligence Using Big Data and the Internet of
Things Gupta, P.K., Oren, Tuncer, Singh, Mayank, 2018-12-28 With the recent growth of big data
and the internet of things (IoT), individuals can now upload, retrieve, store, and collect massive
amounts of information to help drive decisions and optimize processes. Due to this, a new age of
predictive computing is taking place, and data can now be harnessed to predict unknown
occurrences or probabilities based on data collected in real time. Predictive Intelligence Using Big
Data and the Internet of Things highlights state-of-the-art research on predictive intelligence using
big data, the 10T, and related areas to ensure quality assurance and compatible IoT systems.
Featuring coverage on predictive application scenarios to discuss these breakthroughs in real-world
settings and various methods, frameworks, algorithms, and security concerns for predictive
intelligence, this book is ideally designed for academicians, researchers, advanced-level students,
and technology developers.

big data and higher education: The Analytics Process Eduardo Rodriguez, 2017-02-17 This
book is about the process of using analytics and the capabilities of analytics in today’s organizations.
Cutting through the buzz surrounding the term analytics and the overloaded expectations about
using analytics, the book demystifies analytics with an in-depth examination of concepts grounded in
operations research and management science. Analytics as a set of tools and processes is only as
effective as: The data with which it is working The human judgment applying the processes and
understanding the output of these processes. For this reason, the book focuses on the analytics
process. What is intrinsic to analytics’ real organizational impact are the careful application of tools
and the thoughtful application of their outcomes. This work emphasizes analytics as part of a
process that supports decision-making within organizations. It wants to debunk overblown
expectations that somehow analytics outputs or analytics as applied to other concepts, such as Big
Data, are the be-all and end-all of the analytics process. They are, instead, only a step within a
holistic and critical approach to management thinking that can create real value for an organization.
To develop this holistic approach, the book is divided into two sections that examine concepts and
applications. The first section makes the case for executive management taking a holistic approach
to analytics. It draws on rich research in operations and management science that form the context
in which analytics tools are to be applied. There is a strong emphasis on knowledge management
concepts and techniques, as well as risk management concepts and techniques. The second section
focuses on both the use of the analytics process and organizational issues that are required to make
the analytics process relevant and impactful.

big data and higher education: The Analytics Revolution in Higher Education Jonathan S.
Gagliardi, Amelia Parnell, Julia Carpenter-Hubin, 2023-07-03 Co-published with and In this era of
“Big Data,” institutions of higher education are challenged to make the most of the information they
have to improve student learning outcomes, close equity gaps, keep costs down, and address the
economic needs of the communities they serve at the local, regional, and national levels. This book
helps readers understand and respond to this “analytics revolution,” examining the evolving
dynamics of the institutional research (IR) function, and the many audiences that institutional
researchers need to serve.Internally, there is a growing need among senior leaders, administrators,
faculty, advisors, and staff for decision analytics that help craft better resource strategies and bring
greater efficiencies and return-on-investment for students and families. Externally, state legislators,




the federal government, and philanthropies demand more forecasting and more evidence than ever
before. These demands require new and creative responses, as they are added to previous demands,
rather than replacing them, nor do they come with additional resources to produce the analysis to
make data into actionable improvements. Thus the IR function must become that of teacher,
ensuring that data and analyses are accurate, timely, accessible, and compelling, whether produced
by an IR office or some other source. Despite formidable challenges, IR functions have begun to
leverage big data and unlock the power of predictive tools and techniques, contributing to improved
student outcomes.

big data and higher education: Computational Intelligence in Machine Learning Vinit Kumar
Gunjan, Amit Kumar, Jacek M. Zurada, S. N. Singh, 2025-08-02 This book features selected
proceedings from the International Conference on Computational Intelligence in Machine Learning
(ICCIML 2023). It covers the latest research trends and developments in various fields, including
machine learning, smart cities, the Internet of Things (IoT), artificial intelligence, cyber-physical
systems, cybernetics, data science, neural networks, and cognition, among others. The book also
emphasizes the comprehensive nature of computational intelligence, artificial intelligence, machine
learning, and deep learning by highlighting their roles in modeling, identification, optimization,
prediction, forecasting, and controlling future intelligent systems. This volume serves as a valuable
resource for researchers in both academia and industry, offering in-depth insights from fundamental
research contributions. It focuses on methodological and application perspectives, enhancing the
understanding of Al and ML approaches and their capabilities in addressing a diverse range of
problems across various industries and real-world applications.

big data and higher education: Recent Trends in Educational Technology and
Administration Srikanta Patnaik, Fred Paas, 2023-06-30 The management of an educational system
is referred to as educational administration. It includes providing leadership for student education,
establishing curriculum, carrying out assessments, and managing people and material resources to
reach certain goals. It also includes the management of processes within a school system to ensure
specific outcomes are achieved. Moreover, educational administration is critical because it allows
schools to present opportunities for students to study. As technological advancements drive digital
transformation and globalization, teachers may assist students in acquiring the technological skills
needed to succeed in future careers. Also, the significance of integrating technology in education
administration is to efficiently reach more students and facilitate customized learning through
MOOCs, Virtual classrooms, video courses and augmented reality (AR) etc. It not only helps in
imparting education but also helps in monitoring the student performance by collecting respective
data. This book approaches Educational Technology & Administration while keeping in view these
requirements. It not only identifies the gaps in existing educational policies but also suggests new
research directions to make the teaching-learning procedure more efficient, accessible and easier. It
further recommends development of new innovative policies, practices and reforms encouraging the
scope of experimentation while ensuring quality. This book is targeted towards educators working
closely in this field, researchers, policy makers and academic administrators working collaboratively
towards the enhancement of the education system.
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