
worcester polytechnic institute data
science

worcester polytechnic institute data science represents a comprehensive and
cutting-edge approach to educating future leaders in the rapidly evolving
field of data science. Worcester Polytechnic Institute (WPI) offers
specialized programs that integrate computer science, mathematics, and domain
expertise to equip students with the skills necessary to analyze, interpret,
and leverage large datasets effectively. The institute’s data science
curriculum emphasizes hands-on learning, interdisciplinary collaboration, and
real-world applications, making it a prime choice for students interested in
pursuing careers in data analytics, machine learning, and artificial
intelligence. This article explores the academic offerings, research
opportunities, industry connections, and career prospects associated with
Worcester Polytechnic Institute data science programs. Key features such as
curriculum design, faculty expertise, and experiential learning initiatives
are also examined in detail to provide a thorough understanding of what
students can expect from WPI’s data science education.
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Academic Programs in Data Science at Worcester
Polytechnic Institute

Worcester Polytechnic Institute data science academic offerings are designed
to provide students with a strong foundation in data analytics, computational
methods, and statistical reasoning. WPI offers several degree programs
focused on data science, including undergraduate majors, minors, and graduate
degrees. These programs are structured to address the growing demand for
professionals skilled in managing and interpreting complex datasets across
various sectors.

Undergraduate Degrees

The Bachelor of Science in Data Science at WPI equips students with essential
skills in programming, data management, and statistical analysis. The program
integrates courses from computer science, mathematics, and domain-specific
fields, enabling students to apply data science techniques in areas such as
healthcare, finance, and environmental science.



Graduate Programs

At the graduate level, Worcester Polytechnic Institute data science offerings
include a Master of Science in Data Science and related interdisciplinary
programs. These graduate degrees focus on advanced machine learning, big data
technologies, and research methodologies, preparing students for leadership
roles in data-driven industries and academia.

Minors and Certificates

In addition to degree programs, WPI provides minors and certificate options
in data science for students pursuing other majors. These options allow
students to gain foundational knowledge and practical skills in data
analytics, complementing their primary fields of study.

Curriculum and Course Structure

The curriculum of Worcester Polytechnic Institute data science programs is
carefully designed to balance theoretical knowledge and practical
application. Students engage with core concepts such as algorithms, data
structures, probability, and statistics, alongside specialized courses in
machine learning, data visualization, and database systems.

Core Courses

Core courses form the backbone of the data science curriculum, covering
essential topics that prepare students for advanced study and professional
work. Typical courses include:

Introduction to Data Science

Programming for Data Analysis

Statistical Methods for Data Science

Machine Learning Fundamentals

Database Management Systems

Electives and Specializations

To allow students to tailor their education to specific interests, WPI offers
elective courses in areas such as natural language processing, computer
vision, and bioinformatics. These electives enable students to deepen their
expertise in emerging fields within data science.

Capstone Projects and Experiential Learning

A distinctive aspect of Worcester Polytechnic Institute data science



education is the emphasis on experiential learning through capstone projects.
Students collaborate on real-world problems, often in partnership with
industry sponsors, applying their skills to develop practical solutions and
gain valuable hands-on experience.

Research and Innovation in Data Science

Worcester Polytechnic Institute is actively involved in advancing data
science through research initiatives that address contemporary challenges in
technology and society. Faculty members and students contribute to cutting-
edge projects spanning artificial intelligence, cybersecurity, and data
ethics.

Faculty Expertise and Research Centers

WPI’s data science faculty includes experts in machine learning, statistics,
and computational modeling. The institute hosts research centers dedicated to
data-intensive science and engineering, fostering interdisciplinary
collaboration and innovation.

Student Research Opportunities

Students at Worcester Polytechnic Institute data science programs are
encouraged to participate in research projects, gaining experience in
experimental design, data collection, and analysis. These opportunities
enhance academic learning and provide pathways to graduate studies or
industry roles.

Industry Partnerships and Experiential Learning

Worcester Polytechnic Institute data science education benefits significantly
from strong connections with industry partners, facilitating internships,
cooperative education, and project-based learning. These collaborations
ensure that the curriculum remains aligned with workforce needs and
technological advancements.

Internship Programs

Internships arranged through WPI provide students with practical exposure to
data science applications in corporate, government, and nonprofit settings.
These experiences are critical for skill development and professional
networking.

Project-Based Learning and Industry Collaboration

WPI’s project-based learning model integrates industry-sponsored projects
into the academic experience. Students work on challenges submitted by
partner organizations, applying data science techniques to deliver actionable
insights and solutions.



Career Opportunities and Alumni Success

Graduates of Worcester Polytechnic Institute data science programs are well-
prepared for diverse career paths in technology, healthcare, finance, and
beyond. The institute’s emphasis on practical skills and interdisciplinary
knowledge equips alumni to excel in roles such as data analyst, data
engineer, machine learning specialist, and research scientist.

Employment Sectors

WPI data science alumni find employment in various sectors, including:

Information Technology and Software Development

Healthcare Analytics and Bioinformatics

Financial Services and Risk Management

Manufacturing and Supply Chain Optimization

Government Agencies and Research Institutions

Alumni Network and Professional Development

Worcester Polytechnic Institute supports its graduates through a robust
alumni network and ongoing professional development resources. These
connections facilitate career advancement, mentorship, and lifelong learning
opportunities within the data science community.

Frequently Asked Questions

What data science programs does Worcester Polytechnic
Institute offer?

Worcester Polytechnic Institute (WPI) offers a Master of Science in Data
Science as well as undergraduate courses and minors related to data science,
integrating computer science, statistics, and domain knowledge.

Does WPI have interdisciplinary opportunities in data
science?

Yes, WPI emphasizes interdisciplinary learning, allowing data science
students to collaborate with fields like engineering, business, and
healthcare through project-based learning and research.

What are the career prospects for WPI data science
graduates?

Graduates from WPI's data science programs have strong career prospects in



industries such as technology, healthcare, finance, and government, often
securing roles like data analyst, data scientist, and machine learning
engineer.

Are there research opportunities in data science at
WPI?

WPI offers various research opportunities in data science through its
faculty-led projects and centers focused on artificial intelligence, machine
learning, and big data analytics.

What skills will I learn in WPI's data science
program?

Students learn skills including programming (Python, R), statistical
analysis, machine learning, data visualization, database management, and
domain-specific data applications.

Does WPI offer online data science courses or
degrees?

WPI provides some online courses and has been expanding its online learning
options, but the availability of fully online data science degrees may be
limited; prospective students should check the latest offerings on WPI's
website.

How does WPI incorporate project-based learning in
data science education?

WPI uses project-based learning extensively, requiring data science students
to complete real-world projects that solve practical problems, often in
collaboration with industry partners or research centers.

What facilities and resources support data science
students at WPI?

WPI provides access to advanced computing facilities, data labs, software
tools, and collaboration spaces to support data science education and
research.

Can WPI data science students participate in
internships?

Yes, WPI encourages internships and cooperative education experiences,
helping data science students gain valuable industry experience and
professional networking opportunities.

How does WPI's data science curriculum stay current
with industry trends?

WPI regularly updates its data science curriculum based on feedback from
industry advisory boards, emerging technologies, and research advancements to



ensure students acquire relevant and up-to-date skills.

Additional Resources
1. Data Science Foundations at Worcester Polytechnic Institute
This book offers a comprehensive introduction to data science principles as
taught at Worcester Polytechnic Institute (WPI). It covers essential topics
such as data wrangling, statistical analysis, and machine learning, with
examples drawn from WPI’s curriculum. Readers gain insight into the
interdisciplinary approach that blends computer science, mathematics, and
domain expertise.

2. Applied Machine Learning with WPI Data Science Projects
Focusing on hands-on projects, this title showcases practical machine
learning applications developed by WPI students and faculty. It includes real
datasets and step-by-step tutorials, highlighting techniques like
classification, regression, and clustering. The book is ideal for learners
looking to bridge theory and practice in data science.

3. Big Data Analytics in Engineering: Insights from Worcester Polytechnic
Institute
This book explores big data analytics within engineering contexts, reflecting
research and coursework from WPI. It discusses data processing frameworks,
scalable algorithms, and visualization methods tailored for engineering
problems. Readers will find case studies emphasizing predictive maintenance,
sensor data analysis, and optimization.

4. Statistical Methods for Data Science at WPI
Delving into statistical methodologies used in WPI’s data science programs,
this book covers probability theory, hypothesis testing, and Bayesian
inference. It emphasizes understanding uncertainty and variability in data
through rigorous statistical tools. The text includes examples relevant to
various scientific and industrial applications.

5. Data Visualization Techniques: A WPI Perspective
This title focuses on the art and science of data visualization as taught at
Worcester Polytechnic Institute. It introduces principles of effective visual
communication, software tools, and interactive dashboards. The book aims to
equip readers with skills to transform complex data into intuitive graphical
representations.

6. Ethics and Data Science: Curriculum Insights from WPI
Addressing the ethical considerations in data science, this book reflects on
WPI’s approach to responsible data use. Topics include data privacy, bias
mitigation, and the societal impacts of algorithms. It encourages critical
thinking about the moral dimensions inherent in modern data-driven decision-
making.

7. Computational Data Science: Algorithms and Systems at Worcester
Polytechnic Institute
This book covers the computational underpinnings of data science education at
WPI, focusing on algorithm design and system implementation. It examines data
structures, parallel computing, and optimization strategies essential for
handling large datasets. Readers are introduced to the software and hardware
frameworks utilized in WPI labs.

8. Integrating Domain Knowledge in Data Science: WPI Case Studies
Highlighting the interdisciplinary nature of WPI’s data science programs,



this book presents case studies where domain expertise enhances data
analysis. Fields such as healthcare, environmental science, and finance are
explored to demonstrate customized modeling approaches. The book illustrates
how collaboration across disciplines drives innovation.

9. Capstone Projects in Data Science: WPI Student Experiences
This collection features detailed descriptions of capstone projects
undertaken by WPI data science students. Each project showcases problem-
solving skills, data processing workflows, and final outcomes. The book
serves as inspiration and guidance for prospective students and practitioners
interested in real-world data science challenges.
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  worcester polytechnic institute data science: Data Science Careers, Training, and Hiring
Renata Rawlings-Goss, 2019-08-02 This book is an information packed overview of how to structure
a data science career, a data science degree program, and how to hire a data science team,
including resources and insights from the authors experience with national and international
large-scale data projects as well as industry, academic and government partnerships, education, and
workforce. Outlined here are tips and insights into navigating the data ecosystem as it currently
stands, including career skills, current training programs, as well as practical hiring help and
resources. Also, threaded through the book is the outline of a data ecosystem, as it could ultimately
emerge, and how career seekers, training programs, and hiring managers can steer their careers,
degree programs, and organizations to align with the broader future of data science. Instead of
riding the current wave, the author ultimately seeks to help professionals, programs, and
organizations alike prepare a sustainable plan for growth in this ever-changing world of data. The
book is divided into three sections, the first “Building Data Careers”, is from the perspective of a
potential career seeker interested in a career in data, the second “Building Data Programs” is from
the perspective of a newly forming data science degree or training program, and the third “Building
Data Talent and Workforce” is from the perspective of a Data and Analytics Hiring Manager. Each is
a detailed introduction to the topic with practical steps and professional recommendations. The
reason for presenting the book from different points of view is that, in the fast-paced data landscape,
it is helpful to each group to more thoroughly understand the desires and challenges of the other. It
will, for example, help the career seekers to understand best practices for hiring managers to better
position themselves for jobs. It will be invaluable for data training programs to gain the perspective
of career seekers, who they want to help and attract as students. Also, hiring managers will not only
need data talent to hire, but workforce pipelines that can only come from partnerships with
universities, data training programs, and educational experts. The interplay gives a broader
perspective from which to build.
  worcester polytechnic institute data science: Data Analytics and Machine Learning
Pushpa Singh, Asha Rani Mishra, Payal Garg, 2024-03-19 This book presents an in-depth analysis of
successful data-driven initiatives, highlighting how organizations have leveraged data to drive
decision-making processes, optimize operations, and achieve remarkable outcomes. Through case
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studies, readers gain valuable insights and learn practical strategies for implementing data
analytics, big data, and machine learning solutions in their own organizations. The book discusses
the transformative power of data analytics and big data in various industries and sectors and how
machine learning applications have revolutionized exploration by enabling advanced data analysis
techniques for mapping, geospatial analysis, and environmental monitoring, enhancing our
understanding of the world and its dynamic processes. This book explores how big data explosion,
the power of analytics and machine learning revolution can bring new prospects and opportunities in
the dynamic and data-rich landscape. It highlights the future research directions in data analytics,
big data, and machine learning that explores the emerging trends, challenges, and opportunities in
these fields by covering interdisciplinary approaches such as handling and analyzing real-time and
streaming data.
  worcester polytechnic institute data science: Data Science and Business Intelligence
Heverton Anunciação, 2023-12-04 A professional, no matter what area he belongs to, I believe,
should never think that his truth is definitive or that his way of doing or solving something is the
best. And, logically, I had to get it right and wrong to reach this simple conclusion. Now, what does
that have to do with the purpose of this book? This book that I have gathered important tips and
advice from an elite of data science professionals from various sectors and reputable experience?
After I've worked on hundreds of consulting projects and implementation of best practices in
Relationship Marketing (CRM), Business Intelligence (BI) and Customer Experience (CX), as well as
countless Information Technology projects, one truth is absolute: We need data! Most companies say
they do everything perfect, but it is not shown in the media or the press the headache that the areas
of Information Technology suffer to join the right data. And when they do manage to unite and make
it available, the time to market has already been lost and possible opportunities. Therefore, if a
company wants to be considered excellence in corporate governance and satisfy the legal,
marketing, sales, customer service, technology, logistics, products, among other areas, this company
must start as soon as possible to become a data driven and real-time company. For this, I
recommend companies to look for their digital intuitions, and digital inspirations. So, with this book,
I am proposing that all the employees and companies will arrive one day that they will know how to
use, from their data, their sixth sense. The sixth sense is an extrasensory perception, which goes
beyond our five basic senses, vision, hearing, taste, smell, touch. It is a sensation of intuition, which
in a certain way allows us to have sensations of clairvoyance and even visions of future events. A
company will only achieve this ability if it immediately begins to apply true data governance. And the
illustrious data scientists who are part of this book will show you the way to take the first step: - Eric
Siegel, Predictive Analytics World, USA - Bill Inmon, The Father of Datawarehouse, Forest Rim
Technology, USA - Bram Nauts, ABN AMRO Bank, Netherlands - Jim Sterne, Digital Analytics
Association, USA - Terry Miller, Siemens, USA - Shivanku Misra, Hilton Hotels, USA - Caner Canak,
Turkcell, Turkey - Dr. Kirk Borne, Booz Allen Hamilton, USA - Dr. Bülent Kızıltan, Harvard
University, USA - Kate Strachnyi, Story by Data, USA - Kristen Kehrer, Data Moves Me, USA - Marie
Wallace, IBM Watson Health, Ireland - Timothy Kooi, DHL, Singapore - Jesse Anderson, Big Data
Institute, USA - Charles Givre, JPMorgan Chase & Co, USA - Anne Buff, Centene Corporation, USA -
Bala Venkatesh, AIBOTS, Malaysia - Mauro Damo, Hitachi Vantara, USA - Dr. Rajkumar Bondugula,
Equifax, USA - Waldinei Guimaraes, Experian, Brazil - Michael Ferrari, Atlas Research Innovations,
USA - Dr. Aviv Gruber, Tel-Aviv University, Israel - Amit Agarwal, NVIDIA, India This book is part of
the CRM and Customer Experience Trilogy called CX Trilogy which aims to unite the worldwide
community of CX, Customer Service, Data Science and CRM professionals. I believe that this union
would facilitate the contracting of our sector and profession, as well as identifying the best
professionals in the market. The CX Trilogy consists of 3 books and a dictionary: 1st) 30 Advice from
30 greatest professionals in CRM and customer service in the world; 2nd) The Book of all
Methodologies and Tools to Improve and Profit from Customer Experience and Service; 3rd) Data
Science and Business Intelligence - Advice from reputable Data Scientists around the world; and
plus, the book: The Official Dictionary for Internet, Computer, ERP, CRM, UX, Analytics, Big Data,



Customer Experience, Call Center, Digital Marketing and Telecommunication: The Vocabulary of
One New Digital World
  worcester polytechnic institute data science: Research in Data Science Ellen Gasparovic,
Carlotta Domeniconi, 2019-03-25 This edited volume on data science features a variety of research
ranging from theoretical to applied and computational topics. Aiming to establish the important
connection between mathematics and data science, this book addresses cutting edge problems in
predictive modeling, multi-scale representation and feature selection, statistical and topological
learning, and related areas. Contributions study topics such as the hubness phenomenon in
high-dimensional spaces, the use of a heuristic framework for testing the multi-manifold hypothesis
for high-dimensional data, the investigation of interdisciplinary approaches to multi-dimensional
obstructive sleep apnea patient data, and the inference of a dyadic measure and its simplicial
geometry from binary feature data. Based on the first Women in Data Science and Mathematics
(WiSDM) Research Collaboration Workshop that took place in 2017 at the Institute for Compuational
and Experimental Research in Mathematics (ICERM) in Providence, Rhode Island, this volume
features submissions from several of the working groups as well as contributions from the wider
community. The volume is suitable for researchers in data science in industry and academia.
  worcester polytechnic institute data science: Data Science in Engineering, Volume 10
Ramin Madarshahian, Frans Hemez, 2025-08-07 Data Science in Engineering, Volume 10:
Proceedings of the 41st IMAC, A Conference and Exposition on Structural Dynamics, 2023, the tenth
volume of ten from the Conference brings together contributions to this important area of research
and engineering. The collection presents early findings and case studies on fundamental and applied
aspects of Data Science in Engineering, including papers on: Novel Data-driven Analysis Methods
Deep Learning Gaussian Process Analysis Real-time Video-based Analysis Applications to Nonlinear
Dynamics and Damage Detection High-rate Structural Monitoring and Prognostics.
  worcester polytechnic institute data science: Data Science and Productivity Analytics
Vincent Charles, Juan Aparicio, Joe Zhu, 2020-05-23 This book includes a spectrum of concepts, such
as performance, productivity, operations research, econometrics, and data science, for the
practically and theoretically important areas of ‘productivity analysis/data envelopment analysis’ and
‘data science/big data’. Data science is defined as the collection of scientific methods, processes, and
systems dedicated to extracting knowledge or insights from data and it develops on concepts from
various domains, containing mathematics and statistical methods, operations research, machine
learning, computer programming, pattern recognition, and data visualisation, among others.
Examples of data science techniques include linear and logistic regressions, decision trees, Naïve
Bayesian classifier, principal component analysis, neural networks, predictive modelling, deep
learning, text analysis, survival analysis, and so on, all of which allow using the data to make more
intelligent decisions. On the other hand, it is without a doubt that nowadays the amount of data is
exponentially increasing, and analysing large data sets has become a key basis of competition and
innovation, underpinning new waves of productivity growth. This book aims to bring a fresh look
onto the various ways that data science techniques could unleash value and drive productivity from
these mountains of data. Researchers working in productivity analysis/data envelopment analysis
will benefit from learning about the tools available in data science/big data that can be used in their
current research analyses and endeavours. The data scientists, on the other hand, will also get
benefit from learning about the plethora of applications available in productivity analysis/data
envelopment analysis.
  worcester polytechnic institute data science: Data Science and Digital Business Fausto
Pedro García Márquez, Benjamin Lev, 2019-01-04 This book combines the analytic principles of
digital business and data science with business practice and big data. The interdisciplinary,
contributed volume provides an interface between the main disciplines of engineering and
technology and business administration. Written for managers, engineers and researchers who want
to understand big data and develop new skills that are necessary in the digital business, it not only
discusses the latest research, but also presents case studies demonstrating the successful



application of data in the digital business.
  worcester polytechnic institute data science: Virus Bioinformatics Dmitrij Frishman, Manja
Marz, 2021-08-18 Viruses are the most numerous and deadliest biological entities on the planet,
infecting all types of living organisms—from bacteria to human beings. The constantly expanding
repertoire of experimental approaches available to study viruses includes both low-throughput
techniques, such as imaging and 3D structure determination, and modern OMICS technologies, such
as genome sequencing, ribosomal profiling, and RNA structure probing. Bioinformatics of viruses
faces significant challenges due to their seemingly unlimited diversity, unusual lifestyle, great
variety of replication strategies, compact genome organization, and rapid rate of evolution. At the
same time, it also has the potential to deliver decisive clues for developing vaccines and medications
against dangerous viral outbreaks, such as the recent coronavirus pandemics. Virus Bioinformatics
reviews state-of-the-art bioinformatics algorithms and recent advances in data analysis in virology.
FEATURES Contributions from leading international experts in the field Discusses open questions
and urgent needs Covers a broad spectrum of topics, including evolution, structure, and function of
viruses, including coronaviruses The book will be of great interest to computational biologists
wishing to venture into the rapidly advancing field of virus bioinformatics as well as to virologists
interested in acquiring basic bioinformatics skills to support their wet lab work.
  worcester polytechnic institute data science: Deep Learning Applications, Volume 3 M.
Arif Wani, Bhiksha Raj, Feng Luo, Dejing Dou, 2021-11-12 This book presents a compilation of
extended version of selected papers from the 19th IEEE International Conference on Machine
Learning and Applications (IEEE ICMLA 2020) and focuses on deep learning networks in
applications such as pneumonia detection in chest X-ray images, object detection and classification,
RGB and depth image fusion, NLP tasks, dimensionality estimation, time series forecasting, building
electric power grid for controllable energy resources, guiding charities in maximizing donations, and
robotic control in industrial environments. Novel ways of using convolutional neural networks,
recurrent neural network, autoencoder, deep evidential active learning, deep rapid class
augmentation techniques, BERT models, multi-task learning networks, model compression and
acceleration techniques, and conditional Feature Augmented and Transformed GAN (cFAT-GAN) for
the above applications are covered in this book. Readers will find insights to help them realize novel
ways of using deep learning architectures and algorithms in real-world applications and contexts,
making the book an essential reference guide for academic researchers, professionals, software
engineers in the industry, and innovative product developers.
  worcester polytechnic institute data science: Understanding the Complex Phenomenon
of Suicide: From Research to Clinical Practice, Volume II Domenico De Berardis, Massimo Di
Giannantonio, Giovanni Martinotti, 2022-08-29
  worcester polytechnic institute data science: Analytics and Knowledge Management
Suliman Hawamdeh, Hsia-Ching Chang, 2018-08-06 The process of transforming data into
actionable knowledge is a complex process that requires the use of powerful machines and advanced
analytics technique. Analytics and Knowledge Management examines the role of analytics in
knowledge management and the integration of big data theories, methods, and techniques into an
organizational knowledge management framework. Its chapters written by researchers and
professionals provide insight into theories, models, techniques, and applications with case studies
examining the use of analytics in organizations. The process of transforming data into actionable
knowledge is a complex process that requires the use of powerful machines and advanced analytics
techniques. Analytics, on the other hand, is the examination, interpretation, and discovery of
meaningful patterns, trends, and knowledge from data and textual information. It provides the basis
for knowledge discovery and completes the cycle in which knowledge management and knowledge
utilization happen. Organizations should develop knowledge focuses on data quality, application
domain, selecting analytics techniques, and on how to take actions based on patterns and insights
derived from analytics. Case studies in the book explore how to perform analytics on social
networking and user-based data to develop knowledge. One case explores analyze data from Twitter



feeds. Another examines the analysis of data obtained through user feedback. One chapter
introduces the definitions and processes of social media analytics from different perspectives as well
as focuses on techniques and tools used for social media analytics. Data visualization has a critical
role in the advancement of modern data analytics, particularly in the field of business intelligence
and analytics. It can guide managers in understanding market trends and customer purchasing
patterns over time. The book illustrates various data visualization tools that can support answering
different types of business questions to improve profits and customer relationships. This insightful
reference concludes with a chapter on the critical issue of cybersecurity. It examines the process of
collecting and organizing data as well as reviewing various tools for text analysis and data analytics
and discusses dealing with collections of large datasets and a great deal of diverse data types from
legacy system to social networks platforms.
  worcester polytechnic institute data science: Data Science for Nano Image Analysis
Chiwoo Park, Yu Ding, 2021-07-31 This book combines two distinctive topics: data science/image
analysis and materials science. The purpose of this book is to show what type of nano material
problems can be better solved by which set of data science methods. The majority of material
science research is thus far carried out by domain-specific experts in material engineering,
chemistry/chemical engineering, and mechanical & aerospace engineering. The book could benefit
materials scientists and manufacturing engineers who were not exposed to systematic data science
training while in schools, or data scientists in computer science or statistics disciplines who want to
work on material image problems or contribute to materials discovery and optimization. This book
provides in-depth discussions of how data science and operations research methods can help and
improve nano image analysis, automating the otherwise manual and time-consuming operations for
material engineering and enhancing decision making for nano material exploration. A broad set of
data science methods are covered, including the representations of images, shape analysis, image
pattern analysis, and analysis of streaming images, change points detection, graphical methods, and
real-time dynamic modeling and object tracking. The data science methods are described in the
context of nano image applications, with specific material science case studies.
  worcester polytechnic institute data science: Big Data Analytics in Bioinformatics and
Healthcare Wang, Baoying, Li, Ruowang, Perrizo, William, 2014-10-31 As technology evolves and
electronic data becomes more complex, digital medical record management and analysis becomes a
challenge. In order to discover patterns and make relevant predictions based on large data sets,
researchers and medical professionals must find new methods to analyze and extract relevant health
information. Big Data Analytics in Bioinformatics and Healthcare merges the fields of biology,
technology, and medicine in order to present a comprehensive study on the emerging information
processing applications necessary in the field of electronic medical record management. Complete
with interdisciplinary research resources, this publication is an essential reference source for
researchers, practitioners, and students interested in the fields of biological computation, database
management, and health information technology, with a special focus on the methodologies and
tools to manage massive and complex electronic information.
  worcester polytechnic institute data science: Web and Big Data Xin Wang, Rui Zhang,
Young-Koo Lee, Le Sun, Yang-Sae Moon, 2020-10-15 This two-volume set, LNCS 11317 and 12318,
constitutes the thoroughly refereed proceedings of the 4th International Joint Conference,
APWeb-WAIM 2020, held in Tianjin, China, in September 2020. Due to the COVID-19 pandemic the
conference was organizedas a fully online conference. The 42 full papers presented together with 17
short papers, and 6 demonstration papers were carefully reviewed and selected from 180
submissions. The papers are organized around the following topics: Big Data Analytics; Graph Data
and Social Networks; Knowledge Graph; Recommender Systems; Information Extraction and
Retrieval; Machine Learning; Blockchain; Data Mining; Text Analysis and Mining; Spatial, Temporal
and Multimedia Databases; Database Systems; and Demo.
  worcester polytechnic institute data science: Pan-African Artificial Intelligence and
Smart Systems Telex M. N. Ngatched, Isaac Woungang, Jules-Raymond Tapamo, Serestina Viriri,



2025-07-26 This two-volume set LNICST 631 & 632 constitutes the proceedings of the Third
Pan-African Conference on Pan-African Intelligence and Smart Systems, PAAISS 2024, which was
held in Durban, South Africa, during December 4–6, 2024. The 39 full papers presented in this
volume were carefully reviewed and selected from 103 submissions. They are organized according to
the following topics: Part-I : Artificial Intelligence in Medicine; Smart Systems Enabling
Technologies; and Artificial Intelligence-Enabled Communication Systems. Part-II : Artificial
Intelligence Theory and Methods; Artificial Intelligence and Smart Systems; Remote sensing and
Artificial Intelligence.
  worcester polytechnic institute data science: Domain Decomposition Methods in Science
and Engineering XXVI Susanne C. Brenner, Eric Chung, Axel Klawonn, Felix Kwok, Jinchao Xu, Jun
Zou, 2023-03-15 These are the proceedings of the 26th International Conference on Domain
Decomposition Methods in Science and Engineering, which was hosted by the Chinese University of
Hong Kong and held online in December 2020. Domain decomposition methods are iterative
methods for solving the often very large systems of equations that arise when engineering problems
are discretized, frequently using finite elements or other modern techniques. These methods are
specifically designed to make effective use of massively parallel, high-performance computing
systems. The book presents both theoretical and computational advances in this domain, reflecting
the state of art in 2020.
  worcester polytechnic institute data science: Handbook of Educational Data Mining
Cristobal Romero, Sebastian Ventura, Mykola Pechenizkiy, Ryan S.J.d. Baker, 2010-10-25 This
handbook provides a thorough overview of the current state of knowledge in this area. The first part
of the book includes nine surveys and tutorials on the principal data mining techniques that have
been applied in education. The second part presents a set of 25 case studies that give a rich
overview of the problems that EDM has addressed. With contributions by well-known researchers
from a variety of fields, the book reflects the multidisciplinary nature of the EDM community. It
helps education experts understand what types of questions EDM can address and helps data miners
understand what types of questions are important to educational design and educational decision
making.
  worcester polytechnic institute data science: Exploratory Data Analytics for Healthcare R.
Lakshmana Kumar, R. Indrakumari, B. Balamurugan, Achyut Shankar, 2021-12-23 Exploratory data
analysis helps to recognize natural patterns hidden in the data. This book describes the tools for
hypothesis generation by visualizing data through graphical representation and provides insight into
advanced analytics concepts in an easy way. The book addresses the complete data visualization
technologies workflow, explores basic and high-level concepts of computer science and engineering
in medical science, and provides an overview of the clinical scientific research areas that enables
smart diagnosis equipment. It will discuss techniques and tools used to explore large volumes of
medical data and offers case studies that focus on the innovative technological upgradation and
challenges faced today. The primary audience for the book includes specialists, researchers,
graduates, designers, experts, physicians, and engineers who are doing research in this domain.
  worcester polytechnic institute data science: Social and Emotional Learning and Complex
Skills Assessment Yuan 'Elle' Wang, Srećko Joksimović, Maria Ofelia Z. San Pedro, Jason D. Way,
John Whitmer, 2022-08-24 In this book, we primarily focus on studies that provide objective,
unobtrusive, and innovative measures (e.g., indirect measures, content analysis, or analysis of trace
data) of SEL skills (e.g., collaboration, creativity, persistence), relying primarily on learning analytics
methods and approaches that would potentially allow for expanding the assessment of SEL skills and
competencies at scale. What makes the position of learning analytics pivotal in this endeavor to
redefine measurement of SEL skills are constant changes and advancements in learning
environments and the quality and quantity of data collected about learners and the process of
learning. Contemporary learning environments that utilize virtual and augmented reality to enhance
learning opportunities accommodate for designing tasks and activities that allow learners to elicit
behaviors (either in face-to-face or online context) not being captured in traditional educational



settings. Novel insights provided in the book span across diverse types of learning contexts and
learner populations. Specifically, the book addresses relevant and emerging theories and
frameworks (in various disciplines such as education, psychology, or workforce) that inform
assessments of SEL skills and competencies. In so doing, the book maps the landscape of the novel
learning analytics methods and approaches, along with their application in the SEL assessment for
K-12 learners as well as adult learners. Critical to the notion of the SEL assessment are data
sources. In that sense, the book outlines where and how data related to learners' 21st century skills
and competencies can be measured and collected. Linking theory to data, the book further discusses
tools and methods that are being used to operationalize SEL and link relevant skills and
competencies with cognitive assessment. Finally, the book addresses aspects of generalizability and
applicability, showing promising approaches for translating research findings into actionable
insights that would inform various stakeholders (e.g., learners, instructors, administrators, policy
makers).
  worcester polytechnic institute data science: Database Systems for Advanced Applications
Yunmook Nah, Bin Cui, Sang-Won Lee, Jeffrey Xu Yu, Yang-Sae Moon, Steven Euijong Whang,
2020-09-21 The 4 volume set LNCS 12112-12114 constitutes the papers of the 25th International
Conference on Database Systems for Advanced Applications which will be held online in September
2020. The 119 full papers presented together with 19 short papers plus 15 demo papers and 4
industrial papers in this volume were carefully reviewed and selected from a total of 487
submissions. The conference program presents the state-of-the-art R&D activities in database
systems and their applications. It provides a forum for technical presentations and discussions
among database researchers, developers and users from academia, business and industry.
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