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Course Introduction
In an era where data influences everything from global policy to your personal social media feed, the ability to interpret and communicate with data is more than a technical skill—it is a critical form of literacy.

This course is designed to take you from the foundational concepts of statistical inference to the practical application of machine learning, all while grounding your work in real-world programming. Whether you are interested in social sciences, biology, business, or the humanities, this course will provide you with the toolkit to extract meaningful insights from the noise of the modern world.

Course Journey
We have structured this course to build your expertise incrementally across twelve modules:
· The Foundations (Weeks 1–3): We begin by defining the scope of data science and the logic of causality. You will gain a working proficiency in Python, focusing on the data structures—sequences and tables—that form the backbone of all data analysis.
· Exploration and Randomness (Weeks 4–6): You will learn to tell stories with data through visualization and explore the role of randomness. We will move from simple descriptions to understanding how sampling and empirical distributions allow us to represent large populations.
· Statistical Logic (Weeks 7–9): Here, we dive into the "Scientific Method" of data. You will learn to formulate and test hypotheses, compare different samples, and understand why the mean is a central pillar of estimation.
· Prediction and Machine Learning (Weeks 10–12): In the final phase, we shift from describing what is to predicting what will be. We will cover linear regression, classification algorithms, and the critical process of model tuning to ensure your predictions are both accurate and reliable.

What You Will Accomplish
By the end of this semester, you won't just be "running code." You will be able to:
1. Think Critically: Distinguish between mere correlation and true causation.
2. Program with Purpose: Use Python to clean, manipulate, and analyze complex datasets.
3. Quantify Uncertainty: Use bootstrapping and estimation to express how confident you are in your findings.
4. Build Predictive Models: Implement and evaluate machine learning models to solve classification and regression problems.
Note: No prior programming or advanced statistical background is required. We start from the basics, but we move quickly into the powerful applications that define the field today.

Instructor
Cliff Whitworth
Email: cliff.whitworth@unt.edu
Teams/Phone: Whitworth, Cliff (Lecturer, not Student)
Office Location: E236G
Office Hours: By appointment

Teaching Assistant
TBA

Course Description
3010. Introduction to Data Science. 3 hours. This course introduces the to student concepts, principles, topics, technologies, and the profession of data science. Students study and understand different types of data and how data can be acquired, stored, organized, analyzed, and presented to meet a variety of needs on data products. Assignments and the term project allow students to handle real-world data challenges. Students learn to use data to answer questions and make informed decisions. The course will explore natural language processing, databases, financial modeling, statistical analysis, social network analysis, and data visualization. Ethical issues regarding data science process are also discussed. Recommended : MATH 1650 and CSCE 1030, or consent from department.

Course Objectives
The objectives for this course align exceptionally well with current job trends. In the 2026 job market, roles like Data Scientist, Machine Learning Engineer, and Business Intelligence Analyst have moved beyond simple reporting toward "Active Intelligence”the ability to not just see data, but to automate it and prove its validity through statistical rigor.

The U.S. Bureau of Labor Statistics projects a 36% growth in data science roles through 2033, and your objectives hit the exact "pillars" mentioned in modern job descriptions.

1. Data Literacy and Computational Thinking
Alignment: Modern roles now prioritize "Python for Automation." Companies want analysts who can build pipelines, not just one-off spreadsheets.
· Real-world Job Snippet: "Apply data mining and transformation of raw data into meaningful information using Python... Write new functions to conduct analyses and automate repetitive tasks." 
· Alignment to Objective: Your focus on modular functions and manipulating large datasets directly matches the industry's shift toward reproducible, scalable code.
2. Statistical Inference and Logic
Alignment: With the rise of AI, "Causal Inference" is becoming a premium skill. Companies like Netflix and Intuit now hire specialized "Causal Inference" teams to differentiate between things that happen together (association) and things that cause each other.
· Real-world Job Snippet: "Determine if observed patterns in data are likely due to chance... apply causal inference to understand user behavior and partner with product teams for design recommendations." 
· Alignment to Objective: Your goals of analyzing causality and bootstrapping for uncertainty are high-level skills that separate "Data Analysts" from "Data Scientists."
3. Data Visualization and Communication
Alignment: "Data Literacy" is predicted to be the most in-demand skill by 2030. 89% of executives now expect all team members to be able to explain how data has informed their decisions to non-technical audiences.
· Real-world Job Snippet: "Translate behavioral data into recommendations... create data visualizations like charts and dashboards to communicate findings to technical and non-technical audiences." 
· Alignment to Objective: Your focus on identifying bias and impactful charts for varied audiences aligns with the "Storytelling" trend in data careers.
4. Predictive Modeling and Machine Learning
Alignment: Regression and Classification remain the "bread and butter" of predictive analytics. The trend is moving toward Model Evaluation—ensuring models actually work on "unseen" data rather than just memorizing old data.
· Real-world Job Snippet: "Apply feature selection algorithms to models predicting outcomes... compare models using statistical performance metrics... ensure they generalize well to new, unseen data." 
· Alignment to Objective: Your goals regarding classification and fine-tuning for generalization are the core daily tasks of a Machine Learning Engineer.


Summary Table: Skills vs. Salary Potential
	Objective
	Representative Job Title
	Est. Salary Range (2026)

	Computational Thinking
	Data Engineer / Python Developer
	$110,000 – $145,000

	Statistical Inference
	Statistician / Causal Researcher
	$105,000 – $180,000

	Data Visualization
	BI Analyst / Product Analyst
	$95,000 – $135,000

	Predictive Modeling
	ML Engineer / Data Scientist
	$120,000 – $200,000+



Throughout the semester, we will follow a cycle that mirrors the workflow of professional data scientists:
1. Ask a question about the world.
2. Acquire and clean the relevant data.
3. Explore the data through visualization and summary statistics.
4. Model the data using statistical inference or machine learning.
5. Interpret and communicate the results to drive decision-making.

Course Prerequisites
There is no formal course prerequisite for this class.

[bookmark: _Hlk89515277]Class Meetings
See Canvas and the Schedule below. Attendance is scored.

Office Hours
Students are welcome to make an appointment with the instructor at any time to discuss course-related questions by available means of communication (walk-in, appointment, phone, Teams, Zoom, etc.). 

Communication Practices
Connect with me through email, Zoom, and/or by Teams. During busy times, my inbox becomes rather full, so if you contact me and do not receive a response within two business days, please send a follow up email. A gentle nudge is always appreciated.

Teaching Philosophy
My teaching philosophy centers on empowering students to become critical thinkers and lifelong learners by fostering an engaging, accessible, and challenging learning environment.  I prioritize active learning through experiential methods, collaboration, and reflection, adapting my instruction to diverse needs and promoting student success.  My goal is to equip students with the skills and confidence to thrive in a complex world, making learning relevant and adaptable to their individual journeys.  Ultimately, I am dedicated to seeing you reach your full potential through personalized support and a focus on critical thinking and problem-solving.

Final
There is a Final Exam and a Final Project.

Textbook (Free and Online)
· Computational and Inferential Thinking: The Foundations of Data Science, 2nd Edition by Ani Adhikari, John DeNero, David Wagner. https://inferentialthinking.com/ 

Software/Hardware Requirements
Google account needed to access Colab.

Final Project
The culmination of this course is an independent Data Science Project. This is your opportunity to move beyond guided labs and apply the full "Data Science Lifecycle" to a topic you are passionate about—be it sports analytics, social justice, climate change, or financial markets.

Your project must demonstrate proficiency in the four major phases of the lifecycle. You will submit your work as a structured Colab Notebook that tells a complete story through code, visualizations, and written analysis.

Phase 1: Question and Data Acquisition
· Identify a Problem: Pose a clear, answerable question or a hypothesis to test.
· Source Data: Identify and import a dataset (e.g., from Kaggle, government databases, or web scraping).
· Data Wrangling: Clean the data, handle missing values, and use Table operations to prepare it for analysis.
Phase 2: Exploratory Data Analysis (EDA)
· Visual Discovery: Create at least three distinct types of visualizations (e.g., histograms, scatter plots, box plots) to identify trends or anomalies.
· Descriptive Statistics: Calculate means, medians, and correlations to summarize the data's characteristics.
Phase 3: Inference or Prediction
Depending on your research question, you must implement one of the following:
· Statistical Inference: Conduct a formal hypothesis test or use bootstrapping to estimate a population parameter with a confidence interval.
· Machine Learning: Build and evaluate a classification or regression model to make predictions.
Phase 4: Interpretation and Metrics
· Performance Evaluation: If modeling, report your accuracy, RMSE, or other relevant metrics. If testing, interpret your p-value.
· Conclusion: Explain what your findings mean in the context of the real world and identify potential biases or limitations in your analysis.

Topics and Dates
	Title
	Date

	Week 1
· What is Data Science?
· Causality and Experiments
	Jan 13

	Week 2
· Programming in Python
	Jan 20

	Week 3
· Data Types
· Sequences
· Tables
	Jan 27

	Week 4
· Visualization
· Functions and Tables
	Feb 3

	Week 5
· Randomness
	Feb 10

	Week 6
· Sampling and Empirical Distributions
	Feb 17

	Week 7
· Testing Hypothesis
	Feb 24

	Week 8
· Comparing Two Samples
	Mar 3

	Week 9
· Estimation
· Why the Mean Matters
	Mar 17

	Week 10
· Prediction
· Inference for Regression
	Mar 24

	Week 11
· Classification
· Updating Predictions
	Mar 31

	Week 12
· Metrics and Model Tuning
	Apr 7

	Week 13
· Data Science Fiction
	Apr 14

	Week 14
· Presentations
	Apr 21

	Week 15
· Presentations
	Apr 28

	Week 16
· Final
	May 5



Quizzes and Assignments
There will be weekly quizzes and assignments, 13 quizzes and 12 assignments, each worth 2 points. 

Assessment
Grades are based on mastery of the content. I do not grade on a “curve” because that is a comparison of your outcomes to others. I do, however, encourage you to find opportunities to learn with and through others. Explore Navigate360’s Study Buddy (https://navigate.unt.edu) tool to join study groups. Maximize your learning with our coaching staff at the Learning Center. Focus on areas where you are struggling in this course by attending scheduled study group sessions with me the week before each exam. Forward together!

	
Earnable points are comprised of the following:

	In-Class Activities (15)
	15 pts

	Quizzes (13):
	26 pts

	Assignments (12):
	24 pts

	Attendance (see Canvas):
	15 pts

	Final Project:
	15 pts

	Final:
	10 pts



	
Points needed for following grades: 

A = 90+
B = 80-89
C = 70-79
D = 60-69
F = 59 and below



Policy About Incomplete Grades: 
Per UNT policy, a grade of Incomplete can only be awarded to a student who is 1) passing the course and 2) has a justifiable and documented reason, beyond the control of the student, for not completing the course work on schedule. Notification and submission of documentation must be provided to the instructor at the time of the emergency. Please see http://essc.unt.edu/registrar/academic-record-incomplete.html for information.

Course Evaluation
UNT will make evaluations available near the end of the semester. 

Academic Success Resources
UNT strives to offer a high-quality education in a supportive environment where you can learn, grow, and thrive. As a faculty member, I am committed to supporting you, and I want to remind you that UNT offers a range of mental health and wellness services to help maintain balance and well-being. Utilizing these resources is a proactive way to support your academic and personal success. To explore campus resources designed to support you, check out mental health services (https://clear.unt.edu/student-support-services-policies), visit unt.edu/success, and explore unt.edu/wellness. To get all your enrollment and student financial-related questions answered, go to scrappysays.unt.edu.

Assignment Policy
Please become familiar with the due dates. Sometimes technology doesn’t cooperate. Waiting till the last minute can be costly and technical issues will not be considered in these cases. However, communication is key for success. Please be patient if something unavoidable happens and we will work something out. The University is committed to providing a reliable online system to all users. However, in the event of any unexpected server outage or any unusual technical difficulty which prevents students from completing a time sensitive assessment activity, the instructor will extend the time windows and provide an appropriate accommodation based on the situation. Students should immediately report any problems to the instructor and contact the UNT Student Help Desk: helpdesk@unt.edu or 940.565.2324. The instructor and the UNT Student Help Desk will work with the student to resolve any issues at the earliest possible time.

Examination Policy 
All quizzes are open text and can be repeated as often as needed. There is no final.

Instructor Responsibilities and Feedback
I will do everything I can do to help you succeed in this class. Communication is important. Contact me if you have any concerns.

Late Work 
Late work is not accepted

[bookmark: _Hlk130549663]Attendance Policy
The University of North Texas’ Attendance Policy may be found at: http://policy.unt.edu/policy/15-2-5. Research has shown that students who attend class are more likely to be successful. You should attend every class unless you have a university excused absence such as active military service, a religious holy day, or an official university function as stated in the Student Attendance and Authorized Absences Policy (PDF) (https://policy.unt.edu/policy/06-039).  If you cannot attend a class due to an emergency, please let me know. Your safety and well-being are more important to me.

Class Participation
Being active in this class is key to succeeding in this class. 

Syllabus Change Policy
There are instances when changes may be needed to the assignments, grading criteria, and/or assignment due dates listed in this syllabus. If this becomes necessary, you will be immediately notified.

Academic Dishonesty – Plagiarism (taken from the UNT Student Code of Conduct)
The term “plagiarism” includes, but is not limited to (a) the knowing or negligent use by paraphrase or direct quotation of the published or unpublished work of another person without full and clear acknowledgement and (b) the knowing or negligent unacknowledged use of materials prepared by another person or by an agency engaged in the selling of term papers or other academic materials.
Plagiarism is copying by retyping, cutting and pasting, or paraphrasing. In this course, beware of the following:
· Do not quote or paraphrase published sources without explicit reference to the original work. Information used or quoted from other sources must contain a citation, whether the source is a print or electronic source.
· APA Style:  http://www.apastyle.org/learn/tutorials/basics --tutorial.aspx  
· Citation Machine:  http://citationmachine.net/index2.php?reqstyleid=1
· EasyBib: http://www.easybib.com/
· Owl Purdue:  http://owl.english.purdue.edu/owl/resource/560/01/ 
· Do not insert parts of another students' work into your own work. That student trusts you to respect his/her intellectual product.
· Do not copy and paste parts of the course material into your work.
The Use of Artificial Intelligence
AI is becoming integral to Data Science and appropriate use is encouraged in this class.
Penalties for Plagiarism
Plagiarism is illegal, unethical, and unacceptable. Any instances of plagiarism in student work will result in the following penalties: First offense: Grade of zero for the assignment. Second offense: Final course grade reduced by one complete grade. Third offense: Assignment of F (Fail) for final course grade.
	
Health and Safety
While attendance is expected as outlined above, it is important for all of us to be mindful of the health and safety of everyone in our community, especially given concerns about health and safety. Please contact me if you are unable to attend class because you are ill, or unable to attend class due to a related issue regarding health and safety. 

If you are experiencing any symptoms of COVID-19 (https://www.cdc.gov/coronavirus/2019-ncov/symptoms-testing/symptoms.html) or other communicable illnesses, please seek medical attention from the Student Health and Wellness Center (940-565-2333 or askSHWC@unt.edu) or your health care provider PRIOR to coming to campus. UNT also requires you to contact the UNT COVID Hotline at 844-366-5892 or COVID@unt.edu for guidance on actions to take due to symptoms, pending or positive test results, or potential exposure. While attendance is an important part of succeeding in this class, your own health, and those of others in the community, is paramount.

[bookmark: UNTPolicies]Important Notice for F-1 Students taking Distance Education Courses Federal Regulation
To read detailed Immigration and Customs Enforcement regulations for F-1 students taking online courses, please go to the Electronic Code of Federal Regulations website: http://ecfr.gpoaccess.gov. The specific portion concerning distance education courses is located at "Title 8 CFR 214.2 Paragraph (f)(6)(i)(G)” and can be found buried within this document: http://www.gpo.gov/fdsys/pkg/CFR---2013--- title8---vol1/xml/CFR---2013-- title8---vol1---sec214---2.xml
The paragraph reads:	
(G) For F–1 students enrolled in classes for credit or classroom hours, no more than the equivalent of one class or three credits per session, term, semester, trimester, or quarter may be counted toward the full course of study requirement if the class is taken online or through distance education and does not require the student's physical attendance for classes, examination or other purposes integral to completion of the class. An online or distance education course is a course that is offered principally through the use of television, audio, or computer transmission including open broadcast, closed circuit, cable, microwave, or satellite, audio conferencing, or computer conferencing. If the F–1 student's course of study is in a language study program, no online or distance education classes may be considered to count toward a student's full course of study requirement.

University of North Texas Compliance
To comply with immigration regulations, an F-1 visa holder within the United States may need to engage in an on-campus experiential component for this course. This component (which must be approved in advance by the instructor) can include activities such as taking an on-campus exam, participating in an on-campus lecture or lab activity, or other on-campus experience integral to the completion of this course.
If such an on-campus activity is required, it is the student’s responsibility to do the following:
1. Submit a written request to the instructor for an on-campus experiential component within one week of the start of the course.
2. Ensure that the activity on campus takes place and the instructor documents it in writing with a notice sent to the International Student and Scholar Services Office. ISSS has a form available that you may use for this purpose.
Because the decision may have serious immigration consequences, if an F-1 student is unsure about his or her need to participate in an on-campus experiential component for this course, s/he should contact the UNT International Student and Scholar Services Office (phone 940.565.2195 or email internationaladvising@unt.edu) to get clarification before the one-week deadline.

UNT Policies
Academic Integrity Standards and Consequences. According to UNT Policy 06.003, Student Academic Integrity, academic dishonesty occurs when students engage in behaviors including, but not limited to cheating, fabrication, facilitating academic dishonesty, forgery, plagiarism, and sabotage. A finding of academic dishonesty may result in a range of academic penalties or sanctions ranging from admonition to expulsion from the University. [Insert specific sanction or academic penalty for specific academic integrity violation.

ADA Policy
The University of North Texas makes reasonable accommodation for students with disabilities. Students needing a reasonable academic accommodations must first register with the Office of Disability Access (ODA) to verify their eligibility. If a disability is verified, the student will request their letter of accommodation. ODA will provide faculty with a reasonable accommodation letter via email to begin a private discussion regarding a student’s specific needs in a course. Students may request reasonable accommodations at any time, however, ODA notices of reasonable accommodation should be provided as early as possible in the semester to avoid any delay in implementation. Note that students must obtain a new letter of reasonable accommodation for every semester and must meet with each faculty member prior to implementation in each class. Students are strongly encouraged to meet with faculty regarding their accommodations during office hours or by appointment. Faculty members have the authority to ask students to discuss such letters during their designated office hours to protect the privacy of the student. For additional information, refer to the Office of Disability Access website.

Emergency Notification & Procedures
UNT uses a system called Eagle Alert to quickly notify students with critical information in the event of an emergency (i.e., severe weather, campus closing, and health and public safety emergencies like chemical spills, fires, or violence). In the event of a university closure, please refer to Blackboard for contingency plans for covering course materials.

Retention of Student Records
Student records pertaining to this course are maintained in a secure location by the instructor of record. All records such as exams, answer sheets (with keys), and written papers submitted during the duration of the course are kept for at least one calendar year after course completion. Course work completed via the Blackboard online system, including grading information and comments, is also stored in a safe electronic environment for one year. Students have the right to view their individual record; however, information about student’s records will not be divulged to other individuals without proper written consent. Students are encouraged to review the Public Information Policy and the Family Educational Rights and Privacy Act (FERPA) laws and the University’s policy. See UNT Policy 10.10, Records Management and Retention for additional information. 

Acceptable Student Behavior
Student behavior that interferes with an instructor’s ability to conduct a class or other students' opportunity to learn is unacceptable and disruptive and will not be tolerated in any instructional forum at UNT. Students engaging in unacceptable behavior will be directed to leave the classroom and the instructor may refer the student to the Dean of Students to consider whether the student's conduct violated the Code of Student Conduct. The University's expectations for student conduct apply to all instructional forums, including University and electronic classroom, labs, discussion groups, field trips, etc. The Code of Student Conduct can be found at deanofstudents.unt.edu/conduct.

Access to Information - Eagle Connect
Students’ access point for business and academic services at UNT is located at: my.unt.edu. All official communication from the University will be delivered to a student’s Eagle Connect account. For more information, please visit the website that explains Eagle Connect and how to forward e-mail: eagleconnect.unt.edu/ 

Student Evaluation Administration Dates
Student feedback is important and an essential part of participation in this course. The student evaluation of instruction is a requirement for all organized classes at UNT. The survey will be made available during weeks 13, 14 and 15 [insert administration dates] of the long semesters to provide students with an opportunity to evaluate how this course is taught. Students will receive an email from "UNT SPOT Course Evaluations via IASystem Notification" (no-reply@iasystem.org) with the survey link. Students should look for the email in their UNT email inbox. Simply click on the link and complete the survey. Once students complete the survey they will receive a confirmation email that the survey has been submitted. For additional information, please visit the SPOT website at http://spot.unt.edu/ or email spot@unt.edu.

Sexual Assault Prevention
UNT is committed to providing a safe learning environment free of all forms of sexual misconduct, including sexual harassment sexual assault, domestic violence, dating violence, and stalking. Federal laws (Title IX and the Violence Against Women Act) and UNT policies prohibit discrimination on the basis of sex, and therefore prohibit sexual misconduct. If you or someone you know is experiencing sexual harassment, relationship violence, stalking, and/or sexual assault, there are campus resources available to provide support and assistance. UNT’s Survivor Advocates can assist a student who has been impacted by violence by filing protective orders, completing crime victim’s compensation applications, contacting professors for absences related to an assault, working with housing to facilitate a room change where appropriate, and connecting students to other resources available both on and off campus. The Survivor Advocates can be reached at SurvivorAdvocate@unt.edu or by calling the Dean of Students Office at 940-565- 2648. Additionally, alleged sexual misconduct can be non-confidentially reported to the Title IX Coordinator at oeo@unt.edu or at (940) 565 2759.

Services Mental Health 
UNT provides mental health resources to students to help ensure there are numerous outlets to turn to that wholeheartedly care for and are there for students in need, regardless of the nature of an issue or its severity. Listed below are several resources on campus that can support your academic success and mental well-being:
· Student Health and Wellness Center (https://studentaffairs.unt.edu/student-health-andwellness-center)
· Counseling and Testing Services (https://studentaffairs.unt.edu/counseling-and-testing-services) • UNT Care Team (https://studentaffairs.unt.edu/care)
· UNT Psychiatric Services (https://studentaffairs.unt.edu/student-health-and-wellnesscenter/services/psychiatry) 
· Individual Counseling (https://studentaffairs.unt.edu/counseling-and-testingservices/services/individual-counseling) 

Chosen Names 
A chosen name is a name that a person goes by that may or may not match their legal name. If you have a chosen name that is different from your legal name and would like that to be used in class, please let the instructor know. There are resources available regarding Chosen Name. Please see the following: https://registrar.unt.edu/services 

Pronouns 
Pronouns (she/her, they/them, he/him, etc.) are a public way for people to address you, much like your name, and can be shared with a name when making an introduction, both virtually and in-person. Just as we ask and don’t assume someone’s name, we should also ask and not assume someone’s pronouns. You can add your pronouns to your Canvas account so that they follow your name when posting to discussion boards, submitting assignments, etc. 
Please refer to the following website to learn more about pronouns: https://www.mypronouns.org 

Additional Student Support Services
· Registrar (https://registrar.unt.edu/registration)
· Financial Aid (https://financialaid.unt.edu/)
· Student Legal Services (https://studentaffairs.unt.edu/student-legal-services)
· Career Center (https://studentaffairs.unt.edu/career-center)
· Multicultural Center (https://edo.unt.edu/multicultural-center)
· Counseling and Testing Services (https://studentaffairs.unt.edu/counseling-and-testing-services)
· Pride Alliance (https://edo.unt.edu/pridealliance)
· UNT Food Pantry (https://deanofstudents.unt.edu/resources/food-pantry) 
· Advising email: ci-advising@unt.edu  
· Career Services for I.S. Students (Anna Motes) 
· Library Support for I.S. (Greg Hardin) 
· Mental Health Support (CARE team) 
· Grades at UNT (e.g., Incompletes) 
· International Student Services 
· Student Health and Wellness Center 
· Information Science Student Organizations 
· Departmental Student Handbook 
· Departmental Academic Integrity and Misconduct Guidelines 
· Fall Academic Calendar 
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