CDS 303-DL1 Scientific Data Mining

Spring 2022

1 General Information

Instructor: Dr. Carmen A. lasiello

Class Days: Asynchronous via Blackboard

Credits: 3

Specialized Designation: Writing Intensive in Major

Prerequisites: CDS 101 or CDS 130 or equivalent or permission of instructor.
Office Hours: By Appointment via Zoom

Contact Method: Direct email ciasiell@gmu.edu

2 Course Description

This course will cover data mining techniques from statistics, machine learning,
and visualization to scientific knowledge discovery. Students will be given a set
of case studies and projects to test their understanding of this field and provide
a foundation for future applications in their careers.

3 Learning Outcomes

By the end of this course, each student will be able to:

e Appropriately apply a design process model to data mining needs for a
given context;

e Evaluate relevant methods from machine learning, statistics, pattern recog-
nition, visualization, and database technology for data mining applica-
tions;

e Develop a data mining application to generate insights;

e Communicate data mining methodological choices and insights to both
experts and non-experts.



4 Technology Requirements

Activities and assignments in this course will regularly use the Blackboard learn-
ing system, available at https://mymason.gmu.edu. Students are required to
have regular, reliable access to a computer with an updated operating system
(recommended: Windows 10 or Mac OSX 10.13 or higher) and a stable broad-
band Internet connection (cable modem, DSL, satellite broadband, etc., with a
consistent 1.5 Mbps [megabits per second] download speed or higher. You can
check your speed settings using the speed test on this website.) In addition to
the requirements above, students are required to have a device with a functional
camera and microphone. In an emergency, students can connect through a tele-
phone call, but video connection is the expected norm.

While prior knowledge is not required, students should anticipate using either
Python or R programming languages for this course. Additionally, the course
lectures may utilize a variety of data languages and tools which may include
Python (3.64), Jupyter, R, RStudio, Microsoft Excel, Tableau, MySQL, and/or
MATLAB.

5 Grades

At the end of the term all marks will be totaled as a weighted average accord-
ing to the following weights: Assignments: 35%, Midterm Exam: 25%, Final
Project: 40%. Each assignment will be given 0-10 points with some assignments
including bonus (i.e. extra credit points). The grading rubric for each assign-
ment will be provided with the prompt. The Midterm Exam will be given 0-60
points. The Final Project will consist of a delivery and presentation of your
data mining project and have a total of 80 points possible. Details about the
Final Project will be provided in Week 8. The course grading scheme will be as
follows: A+ (97+%), A (93%), A- (90%), B+ (87%), B (83%), B- (80%), C+
(77%), C (73%), C- (70%), D+ (67%), D (60%)



6 Course Schedule

. Assignment
Week | Dates | Topic (Due on Sunday)
Course Overview. .
1 Jan Introduction to the Course gi elr)ize%fqaceM(;lJl:sgj
24-30 Introduction to CRISP-DM and design modeling xperr
tionnaire
concepts
Jan
2 31-Feb | Context and Data Collection
6
Feb 7 A2: Choosing
3 13 " | Data Preparation, Modeling, Evaluation and Collecting
Data
4 Feb Data P tion and Modeli
14-20 ata Preparation an odeling
Feb . A3: Data Prepa-
5 21-97 Data Modeling Part 1 ration
6 ggf) Data Modeling Part I
Mar 6 Exam Preparation
7 ﬁar ™ | MIDTERM EXAM
Mar .
14-20 Spring Break: No Lesson
Mar . A4: Data Model-
8 9197 Data Modeling Part III ing
Mar
9 28-Apr | Data Modeling Part IV .A5' Data Model-
3 ing
10 Apr 4- Evaluation Methods A.6: Data Evalua-
10 tion
Aor AT: Final Project
11 b Communicating Data Insights Proposal and
11-17
Plan
Apr Final Project Check-in 1: Discussion and Debug-
12 .
18-24 ging
13 2A5[ir Final Project Check-in 2: Discussion and Debug-
May 1 giie
14 11\/(I)ay 2 Final Project Preparation
11\§ay FINAL PROJECT DUE




7 Exams

The course includes mandatory written midterm exam and final project. The
material covered in the exam/project will be announced in class. Only students
who cannot write a complete a course assignment because of an illness, severe
domestic affliction or other compelling reasons can apply for extension of time
to complete an assignment.

8 Assignments

The course will include 7 assignments. Typically, 1 week will be allocated for
every assignment. Assignments should be submitted through the Blackboard
course website. Please note: Assignments should be submitted only through
the Assignment submission section of the Blackboard system - DO NOT email
assignments directly to the instructor.

The late assignment submission policy is the following:

e Submissions within the first day (24 hours) after the deadline: -10% credit.
e Submissions within the second day after the deadline: -20% credit.
e Submissions within the third day after the deadline: -30% credit.

e No assignments after the third day will be accepted (i.e., 72
hours after the deadline a 0 will be entered as your assignment
grade.)

Exceptions to this policy may only be granted in serious circumstances and at
the discretion of the Instructor.

9 Grading

General guidelines for ASSIGNMENT preparation and submission:

e Grades of assignments will be based on the rubric for each assignment.

e Each assignment submission must include the following information: as-
signment, title, assignment number, student name, and submission date.

e Remember to have a backup of all the materials you submit.

10 Course Website

The course has a Blackboard website. This website will provide you a single
portal through which you may obtain lecture notes, retrieve assignment data
and, review links to additional materials, and receive special announcements.
You are required to visit the course website once per day. Please notify ITS
(and, if necessary, the instructor) if you encounter any problems accessing this
website.



11 Electronic Communication

All course related correspondence, should be made through GMU email ac-
counts. Please always use only your GMU email to contact the Instructor.
You may not receive a reply immediately, but typically emails will be answered
within 2 business days.

12 Course Mode

This is an asynchronous distance learning course. Weekly lessons and assign-
ments will be posted on the Monday a week prior to that lesson’s week. While
you may complete lessons and assignments early, you must complete the lessons
and assignments prior to the Sunday at the end of the designated week. (See
schedule above to find the dates for each week’s lesson.)

13 No Recording and No Distribution of Course
Materials

Dr. Tasiello does not authorize in anyway the recording of any lecture content in
this course beyond for student’s exclusive personal use. Sharing of video lecture
or lab content violates student privacy governed y the Family Education Rights
and Privacy Act (FERPA). Additionally, any written, video, or audio content
built by Dr. Iasiello for CDS 303 instruction or built by the TAs assigned to
CDS 303 shared online external to GMU is a clear and punishable violation of
GMU’s Honor Code. This includes slides, videos, notes, assignments and exams.

Note: Recording is permitted only with the prior written consent of the
professor or if recording is part of an approved accommodation plan.

14 Student Expectations

e Academic Integrity: Students must be responsible for their own work, and
students and faculty must take on the responsibility of dealing explicitly
with violations. The tenet must be a foundation of our university culture.
See http://academicintegrity.gmu.edu/distance.

e Honor Code: Students must adhere to the guidelines of the George Mason
University Honor Code. See http://oai.gmu.edu/the-mason-honor-code/.

e MasonLive/Email (GMU Email): Students are responsible for the content
of university communications sent to their George Mason University email
account and are required to activate their account and check it regularly.
All communication from the university, college, school, and program will
be sent to students solely through their Mason email account. See https:
//masonlivelogin.gmu.edu.



15

Patriot Pass: Once you sign up for your Patriot Pass, your passwords will
be synchronized, and you will use your Patriot Pass username and pass-
word to log in to the following systems: Blackboard, University Libraries,
MasonLive, myMason, Patriot Web, Virtual Computing Lab, and WEMS.
See https://password.gmu.edu/index. jsp.

University Policies: Students must follow the university policies. See
http://universitypolicy.gmu.edu. Responsible Use of Computing -
Students must follow the university policy for Responsible Use of Comput-

ing. See http://universitypolicy.gmu.edu/policies/responsible-use-of-computing.

University Calendar: Details regarding the current Academic Calendar.
See http://registrar.gmu.edu/calendars/index.html.

Students with Disabilities: Students with disabilities who seek accommo-
dations in a course must be registered with the George Mason University
Office of Disability Services (ODS) and inform their instructor, in writing,
at the beginning of the semester See http://ods.gmu.edu.

Students are expected to follow courteous Internet etiquette at all times;
see http://www.albion.com/netiquette/corerules.html for more in-
formation regarding these expectations.

Student Services

University Libraries: University Libraries provides resources for distance
students. See http://library.gmu.edu/distance.

Writing Center: The George Mason University Writing Center staff pro-
vides a variety of resources and services (e.g., tutoring, workshops, writing
guides, handbooks) intended to support students as they work to construct
and share knowledge through writing. See http://writingcenter.gmu.
edu. You can now sign up for an Online Writing Lab (OWL) session just
like you sign up for a face-to-face session in the Writing Center, which
means that you set the date and time of the appointment! Learn more
about the Online Writing Lab (OWL).

Counseling and Psychological Services: The George Mason University
Counseling and Psychological Services (CAPS) staff consists of profes-
sional counseling and clinical psychologists, social workers, and counselors
who offer a wide range of services (e.g., individual and group counseling,
workshops and outreach programs) to enhance students’ personal experi-
ence and academic performance. See http://caps.gnu.edu.

Family Educational Rights and Privacy Act (FERPA): The Family Ed-
ucational Rights and Privacy Act of 1974 (FERPA), also known as the



"Buckley Amendment,” is a federal law that gives protection to stu-
dent educational records and provides students with certain rights. See
http://registrar.gmu.edu/privacy.

16 Disability Accomodations

Disability Services at George Mason University is committed to upholding the
letter and spirit of the laws that ensure equal treatment of people with disabili-
ties. Under the administration of University Life, Disability Services implements
and coordinates reasonable accommodations and disability-related services that
afford equal access to university programs and activities. Students can begin
the registration process with Disability Services at any time during their enroll-
ment at George Mason University.

If you are seeking accommodations for detailed information about the Disabil-
ity Services registration process, Disability Services is located in Student Union
Building I (SUB I), Suite 2500. Email:ods@gmu.edu — Phone: (703) 993-2474
If students have a documented learning disability or other condition that may
affect academic performance, they must:

e Have the need for accommodation on file with Office of Disability Services,
please visit http://ds.gmu.edu/

e Provide the Instructor with a copy of the Office of Disability Services ac-
commodation determination prior to receiving any accommodations. The
Instructor will closely protect this information as private and will not
share the information with anyone other than the class assistants unless
authorized in writing by the student or the Office of Disability Services.

e If you are having any difficulties with the course due to personal limita-
tions, please discuss them with your instructor.

17 Diversity and Inclusion

The CDS Department seeks to create a learning environment that fosters re-
spect for people across identities. We welcome and value individuals and their
differences, including gender expression and identity, race, economic status, sex,
sexuality, ethnicity, national origin, first language, religion, age and ability. We
encourage all members of the learning environment to engage with the mate-
rial personally, but to also be open to exploring and learning from experiences
different than their own.



18 Sexual Harassment, Sexual Misconduct, and
Interpersonal Violence

George Mason University is committed to providing a learning, living, and work-
ing environment that is free from discrimination and a campus that is free of
sexual misconduct and other acts of interpersonal violence in order to promote
community well-being and student success. We encourage students who believe
that they have been sexually harassed, assaulted or subjected to sexual miscon-
duct to seek assistance and support. University Policy 1202: Sexual Harassment
and Misconduct speaks to the specifics of Mason’s process, the resources, and
the options available to students.

19 Notice of mandatory reporting of sexual as-
sault, interpersonal violence, and stalking:

As a faculty member and designated “Responsible Employee,” T am required to
report all disclosures of sexual assault, interpersonal violence, and stalking to
Mason’s Title IX Coordinator per university policy 1412. If you wish to speak
with someone confidentially, please contact the Student Support and Advocacy
Center (703-380-1434) or Counseling and Psychological Services (703-993-2380).
You may also seek assistance from Mason’s Title IX Coordinator (703-993-8730;
titleix@gmu.edu).

20 Student Support Resources

The following resources are available to students: Counseling and Psychological
Services, The Learning Services Office or field-specific tutoring, The Office of
Diversity, Inclusion, and Multicultural Education (ODIME), University Career
Services, University Writing Center. Information and links regarding these and
other student support offices are available on our Student Support Resources
on Campus page.



