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Is the Data Science Pathway Right for You?

Through the Data Science (DS) elective pathway, you’ll practice Python and R programming, learn about
probability and statistics, and explore the fundamental principles, techniques, challenges, and
applications of data science, machine learning, and more. Through the three elective courses in the DS
elective pathway, you’ll gain the knowledge and skills to lead data science projects, shape data strategy,
and make informed decisions that impact organizations across various industries. The DS elective
pathway is ideal for professionals who want to use data to guide business strategy, build predictive
models, and develop advanced analytical capabilities that support IT leadership roles across industries.

In preparation for your program start in the DS pathway, all students are encouraged to review the
following resources:

Installation/Getting Started Resources

> Self-Assessment Test (Answer Key)

Programming, Course, and Software Resources

> |IBM: Python Basics for Data Science > Slack Pro Channel ($20/semester); includes Al
> Coursera: Python 3 Programming and Statistics Teaching Assistant
with Python > Git/ GitHub (free account available!)

> RP ing for Sci
> Book recommendations:

o Practical Statistics for Data Scientists:

50+ Essential ncepts Using R and

Python

o Rfor Everyone: Advanced Analytics
and Graphics (Addison-Wesley Data &

Analytics Series) 2nd Edition

Technical Resources and Requirements

> USD's Information Technology Services > Speakers or headset - to listen and record
Hardware Recommendations multimedia.

> Windows Operating System - 16 GB, 1.5 GHz > Webcam - for recording video.
Speed |7 + 500 GB external memory (preferably > High-speed internet connection required (DSL or
SSD hard disk drive). How-to-Check Guide Here! better).

> Microsoft Office is required (free with your USD > Browser Plug-ins — Windows Media Player,
account!) QuickTime, Adobe Reader, and Java.

Additional Academic Resources

> Khan Academy: Calculus > Math is Fun: Statistics
> Khan Academy: Statistics > (Calculus eTextbook by Gilbert Strang

> Khan Academy: Linear Algebra > Paid Tutoring: Wyzant.com — external tutoring
resources available per hour



https://onlinedegrees.sandiego.edu/resources/data-science-students-assessment/?utm_term=cta%20button&utm_campaign=self%20test%20enrollee&utm_medium=email&utm_source=self%20assessment
https://onlinedegrees.sandiego.edu/wp-content/uploads/2022/11/MSADS_Self_Assessment_AnswerKey_Nov_2022_reupload.docx
https://www.edx.org/learn/python/ibm-python-basics-for-data-science?index=product&queryID=ac27fcde1c4c009ce4f3e62087759cee&position=2&results_level=second-level-results&term=Python+%28Programming+Language%29&objectID=course-381a0046-5d78-4790-8776-74620d59f48e&campaign=Python+Basics+for+Data+Science&source=edX&product_category=course&placement_url=https%3A%2F%2Fwww.edx.org%2Fsearch
https://alison.com/course/r-programming-for-data-science
https://www.amazon.com/Practical-Statistics-Data-Scientists-Essential/dp/149207294X/ref=pd_lpo_d_sccl_1/135-2381945-3726042?pd_rd_w=AvsZW&content-id=amzn1.sym.4c8c52db-06f8-4e42-8e56-912796f2ea6c&pf_rd_p=4c8c52db-06f8-4e42-8e56-912796f2ea6c&pf_rd_r=XCVV6N2E93DVV00TVGW5&pd_rd_wg=XDL7C&pd_rd_r=977b070e-aeb5-4679-be44-51fedd911925&pd_rd_i=149207294X&psc=1
https://www.amazon.com/Practical-Statistics-Data-Scientists-Essential/dp/149207294X/ref=pd_lpo_d_sccl_1/135-2381945-3726042?pd_rd_w=AvsZW&content-id=amzn1.sym.4c8c52db-06f8-4e42-8e56-912796f2ea6c&pf_rd_p=4c8c52db-06f8-4e42-8e56-912796f2ea6c&pf_rd_r=XCVV6N2E93DVV00TVGW5&pd_rd_wg=XDL7C&pd_rd_r=977b070e-aeb5-4679-be44-51fedd911925&pd_rd_i=149207294X&psc=1
https://www.amazon.com/Practical-Statistics-Data-Scientists-Essential/dp/149207294X/ref=pd_lpo_d_sccl_1/135-2381945-3726042?pd_rd_w=AvsZW&content-id=amzn1.sym.4c8c52db-06f8-4e42-8e56-912796f2ea6c&pf_rd_p=4c8c52db-06f8-4e42-8e56-912796f2ea6c&pf_rd_r=XCVV6N2E93DVV00TVGW5&pd_rd_wg=XDL7C&pd_rd_r=977b070e-aeb5-4679-be44-51fedd911925&pd_rd_i=149207294X&psc=1
https://www.jaredlander.com/r-for-everyone/
https://www.jaredlander.com/r-for-everyone/
https://www.sandiego.edu/its/get-help/student-resources/hardware-recommendations.php
https://www.sandiego.edu/its/get-help/student-resources/hardware-recommendations.php
https://docs.google.com/document/d/1m8xK_CNA23KRwLN6DPZDXtqPQlDw-P5KgA-G-_FBpNM/edit?tab=t.0
https://www.khanacademy.org/math/calculus-1
https://www.khanacademy.org/math/statistics-probability/probability-library/basic-set-ops/v/intersection-and-union-of-sets
https://www.khanacademy.org/math/linear-algebra/matrix-transformations/matrix-transpose/v/linear-algebra-transpose-of-a-matrix
https://www.mathsisfun.com/data/
https://ocw.mit.edu/courses/res-18-001-calculus-fall-2023/download/
https://www.wyzant.com/online/student
https://www.wyzant.com/online/student

Course Descriptions

The curriculum of this specialized track blends IT leadership core courses with data science-focused
electives, as shown below.

ADS 500A
Probability and
Statistics for Data
Science

This course is an introduction to probability and statistical concepts and
their applications in solving real-world problems. This prerequisite course
provides a solid background in the application of probability and statistics
that will form the basis for advanced data science methods. Statistical
concepts, probability theory, random and multivariate variables, data and
sampling distributions, descriptive statistics, and hypothesis testing will be
covered. The use of computer-based applications for the performance of
basic statistics will be utilized. Covered topics include the numerical and
graphical description of data, elements of probability, sampling distributions,
probability distribution functions, estimation of population parameters, and
hypothesis tests. This course will combine the learnings from texts, case
studies, and standard organizational processes with practical
problem-solving skills to present, structure, and plan the problem as it would
be presented in large enterprises and execute the steps in a structured
analytics process.

ADS 500B
Data Science
Programming

This course is an introduction to fundamental concepts of programming and
problem-solving techniques for data science. Python and R are the
languages used to analyze and deliver insights from real-world datasets.
Topics include the basics of Python and R, data acquisition, integration and
transformation, problem understanding, data preparation, standardization,
and exploratory data analysis. In addition, command line tools and editors
are explored in UNIX, and methods to access and analyze RDBMS
databases are examined. The course ends with introducing students to the
basics of machine learning models.

ADS 501
Foundations of
Data Science and
Data Ethics

This course covers an introduction to the methods, concepts, and ethical
considerations found and practiced in the field of professional data science.
Topics include defining and structuring the problem, managing the business,
the CRISP-DM and Agile processes, ensuring the science in data science
using the scientific method, project management, managing ethical
concerns and model bias, and the importance of performing exploratory
data analysis. This course will combine the learnings from case studies,
texts, and standard organizational processes with practical problem-solving
skills to present, structure, plan, and present the problem as it would be
done in large enterprises, including executing steps in the data science
work-stream. Prerequisites: ADS 500A and ADS 500B. Both ADS 500A and
ADS 500B can be waived by the Academic Director based on an evaluation
of the student's professional background and academic history.




