TCSS 455 Model Syllabus
(Approved: April 2022)

Course Title
Introduction to Machine Learning

Catalog description 
Introduces methods for supervised and unsupervised machine learning, such as decision trees, random forests, boosted decision trees, logistic regression, neural networks, deep learning, clustering, and association rule mining. 

Prerequisite: 343, or permission from instructor.
Student Learning objectives (to be added to syllabus handed out to students)
Upon successful completion of this course, students will be able to:
· Explain the difference between supervised and unsupervised learning
· Describe a variety of machine learning algorithms (such as decision trees, ensemble methods, logistic regression, neural networks, deep learning, clustering, association rule mining) in his/her own words, as well as illustrate the underlying ideas with small pen-and-paper examples.
· Discuss strengths and weaknesses of these machine learning algorithms.
· Apply these machine learning algorithms to solve prediction and pattern recognition problems over real life datasets using existing machine learning software, and correctly evaluate the performance of the developed solutions.
CSS Degree Student Learning Outcomes that this course contributes to (to be added to syllabus handed out to students)
A. Analyze a complex computing problem and to apply principles of computing and other relevant disciplines to identify solutions.
B. Design, implement, and evaluate a computing-based solution to meet a given set of computing requirements in the context of the program’s discipline.
C. Communicate effectively in a variety of professional contexts.
F. Apply computer science theory and software development fundamentals to produce computing-based solutions.
UWT Student Learning Goals that this course contributes to (to be added to syllabus handed out to students)
Inquiry and Critical Thinking
Students will acquire skills and familiarity with modes of inquiry and examination from diverse disciplinary perspectives, enabling them to access, interpret, analyze, quantitatively reason, and synthesize information critically.
Communication/Self-Expression
Students will gain experience with oral, written, symbolic and artistic forms of communication and the ability to communicate with diverse audiences. They will also have the opportunity to increase their understanding of communication through collaboration with others to solve problems or advance knowledge.
Suggested Textbook
Tom Mitchell, Machine Learning, McGraw-Hill, 1997 (required)
Additional reading materials will be provided on the course Canvas website.
Tentative Schedule and Topics Covered:
	Week
	Topics Covered
	Materials

	1
	Introduction
Decision trees
	Mitchell – Chapter 1, 2
Mitchell – Chapter 3

	2
	Decision trees
Project – introduction
	Mitchell – Chapter 3

	3
	Training and testing models
Machine learning in Python
	http://scikit-learn.org

	4
	Random forests, boosted decision trees
Project – progress update 1
	“Ensemble Methods in Machine Learning”, T.G. Dietterich, 2000 (15 pages)[1]

	5
	Logistic regression
Midterm
	Mitchell – new chapter available for download[2]


	6
	Flat clustering
Project – progress update 2
	“Introduction to Information Retrieval”, 2008 – Chapter 16[3]

	7
	Hierarchical clustering
Association rule mining
	“Introduction to Information Retrieval”, 2008 – Chapter 17[4]

	8
	Neural networks
Project – progress update 3
	Mitchell – Chapter 4

	9
	Deep learning
Deep learning
	Selected materials from http://www.deeplearningbook.org/

	10
	Project – final presentations
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