CSCE 4930/5933 Agentic Artificial Intelligence Systems
Syllabus
Department of Computer Science and Engineering
Fall 2026
Course Information & Syllabus
Class timings: Mon and Wed 1:50 PM to 3:10 PM
Location: NTDP D207A
Instructor Information
Dr. Zeenat Tariq
Pronouns: she/her
Office: E235M
Office Hours: Monday 12:30 p.m. – 1:30 p.m. or by appointment on Teams
Email: zeenat.tariq@unt.edu
Teaching Assistant: None
Course Description
This course introduces the principles, architectures, and applications of agentic artificial intelligence systems. Topics include large language model-based agents, prompt engineering, retrieval-augmented generation, planning and reasoning, tool use, memory management, and multi-agent systems. Students learn how AI agents interpret context, define goals, select actions, and interact with tools and environments. The course emphasizes hands-on development of agent-based systems, evaluation of system performance, and responsible AI practices, with applications in engineering, data-driven decision-making, and automation.
Course Structure
This course takes place in person and is organized into structured modules supported through Canvas. Each module includes lectures, instructor-provided materials, learning resources, hands-on activities, programming assignments, quizzes, and applied exercises aligned with the course learning objectives.
The course emphasizes hands-on development of AI agent systems using Python-based environments and relevant AI tools, libraries, and frameworks. Students will apply concepts related to large language models, prompt engineering, knowledge retrieval, retrieval-augmented generation, agent architectures, tool use, planning, reasoning, memory, and multi-agent systems.
Students will progressively develop their understanding of agentic AI from foundational concepts to the design, implementation, and evaluation of agent-based systems.
Course Objectives
Upon successful completion of this course, students will be able to:
1. Design and analyze AI agents using established best practices. 
2. Develop effective interactions between agentic systems and external tools. 
3. Use retrieval-augmented generation methods to extract knowledge from diverse data sources. 
4. Implement decision-making strategies in AI systems using sound design principles. 
5. Design responsible human-in-the-loop multi-agent AI systems. 
6. Evaluate the deployment and impact of agentic AI systems across different domains. 
Prerequisites and Course Prerequisite Knowledge
Prerequisite: CSCE 3201 – Applied AI
Students should have a basic understanding of artificial intelligence concepts and programming.
Helpful background includes:
· Basic programming skills 
· Familiarity with Python 
· Fundamental artificial intelligence concepts 
· Basic machine learning concepts 
· Experience working with data 
· Familiarity with basic data structures and algorithms 
· Ability to read and understand technical documentation 
Prior experience developing LLM-based agents is not required. The course will introduce the necessary concepts progressively.
How to Succeed in This Course
To be successful in this course, you will need to:
· Attend class regularly and actively participate in class activities and discussions. 
· Complete assigned readings, lectures, tutorials, and hands-on activities. 
· Practice implementing AI concepts rather than relying only on conceptual understanding. 
· Experiment with AI tools and be prepared to troubleshoot and debug your implementations. 
· Cite sources, giving credit to where you obtain information. 
· Network with others and utilize tact when offered differing perspectives. 
· Think critically about AI-generated outputs rather than assuming that generated information or code is correct. 
· Commit sufficient time each week to lectures, assignments, project development, readings, and other course activities. 
· Keep up with the material throughout the semester rather than waiting until assignments or examinations are due. 
Attendance and Participation
Attendance is essential for success in this course. Students are expected to attend class consistently, participate in discussions and hands-on activities, and complete all scheduled course activities.
Because the course includes in-class discussions, demonstrations, and practical activities, regular participation is strongly encouraged.
Students should communicate promptly in case of emergencies or circumstances that may affect attendance or assignment deadlines.
Target Audience
This course is designed for undergraduate and graduate students in Computer Science and related disciplines who have completed the required prerequisite.
Communication
Students should use Canvas for course communication and email for private matters.
Course announcements, schedule updates, assignment information, and other important materials will be communicated through Canvas.
Response time is typically 24 hours on weekdays.
Required/Recommended Materials
There is no required textbook.
Lecture materials, instructor notes, tutorials, coding examples, datasets, and topic-based learning resources will be provided through Canvas throughout the semester.
Students may also use selected online documentation, tutorials, research papers, and open-source resources related to large language models, retrieval systems, AI agents, and agentic AI development.
Recommended References
Research Papers and Instructor Materials
Research papers, technical articles, and instructor-provided materials on:
· Large language models 
· AI agents 
· Agent architectures 
· Retrieval-augmented generation 
· Prompt engineering 
· Multi-agent systems 
· AI evaluation 
· Responsible AI 
Online Documentation and Tutorials
Documentation and tutorials for Python-based AI tools, libraries, frameworks, and platforms introduced during the course.
Additional Resources
Students may also consult documentation and tutorials from relevant AI and software development communities as appropriate for assignments and projects.
Course Requirement and Schedule
The following schedule is tentative and may be adjusted based on the pace of the class, availability of instructional resources, and course needs.

	Week
	Module
	Lecture
	Topics
	Activity / Assessment

	Week 1
	—
	L0
	Course Overview, Introduction to Agentic AI, Course Expectations, AI Agent Demonstration
	Introductory Assignment: Google Colab & Simple AI Agent

	Week 2
	M1
	L1
	Foundations of Agentic Artificial Intelligence Systems
	Assignment 1

	Week 3
	M1
	L2
	Large Language Models as the Foundation of AI Agents
	Quiz 1 + Project Proposal

	Week 4
	M1
	L3
	Designing LLM-Powered Agents and Prompt Engineering
	Assignment 2

	Week 5
	M2
	L4
	Embeddings and Knowledge Retrieval
	Assignment 3

	Week 6
	M2
	L5
	Retrieval-Augmented Generation for Intelligent Agents
	Quiz 2 + Assignment 4

	Week 7
	M3
	L6
	Foundations of AI Agents and Agent Architectures
	Assignment 5

	Week 8
	M3
	L7
	Agent Design Patterns, Workflows, Tool Use, and External System Interaction
	Quiz 3

	Week 9
	M4
	L8
	Planning, Task Decomposition, Reasoning, and Decision-Making in AI Agents
	Assignment 6

	Week 10
	M5
	L9
	AI Agents and Human Collaboration
	Project Increment 1 + Assignment 7

	Week 11
	M5
	L10
	Multi-Agent Systems and Agent Collaboration
	Quiz 4

	Week 12
	M5
	L11
	Multi-Agent Workflows, Coordination, and Communication
	Assignment 8

	Week 13
	M6
	L12
	Evaluation of AI Agent Systems and Deployment Success
	Quiz 5 + Assignment 9

	Week 14
	M6
	L13
	Safety and Responsible AI for Agentic Systems
	Quiz 6 + Final Project

	Week 15
	—
	—
	Project Presentations and Course Synthesis
	Project Presentations

	Week 16
	—
	—
	Course Review
	Final Exam


Project Timeline
	Milestone
	Target

	Project Proposal
	Week 3

	Proposal Due
	Start of Week 5

	Project Increment 1
	Week 10

	Final Project
	Week 14

	Project Presentations
	Week 15

	Final Exam
	Week 16



Module Overview
Module 1: Foundations of LLM Agents and Applications
3 weeks
This module introduces the foundations of modern agentic AI systems.
Topics include:
· Introduction to Agentic Artificial Intelligence Systems 
· Foundations of Large Language Models 
· Foundations of LLM-Powered Agent Systems 
· Prompt Engineering and Interaction Design 
· Advanced Prompting Techniques 
· Applications of Agentic AI 
Assessment: 2 Assignments + 1 Quiz
Module 2: Knowledge Retrieval
2 weeks
This module introduces methods for providing AI systems with external knowledge.
Topics include:
· Embeddings 
· Knowledge representation 
· Semantic similarity 
· Knowledge retrieval 
· Retrieval-Augmented Generation 
· Grounded generation 
Assessment: 2 Assignments + 1 Quiz
Module 3: AI Agent Fundamentals and Architectures
2 weeks
This module examines how AI agents are designed and implemented as systems.
Topics include:
· Foundations of AI agents 
· Agent design patterns 
· Agent workflows 
· Tool use 
· External system interaction 
· API integration 
· Memory 
· Context management 
Assessment: 1 Assignment + 1 Quiz
Module 4: Decision-Making Processes in Agents
1 week
This module focuses on how agents’ reason about tasks and determine what to do.
Topics include:
· Planning 
· Task decomposition 
· Reasoning 
· Decision-making in AI 
Assessment: 1 Assignment + 1 Quiz
Module 5: Agent Systems and Collaboration
3 weeks
This module examines collaboration between humans and AI agents and among multiple AI agents.
Topics include:
· AI agents and human collaboration 
· Human-in-the-loop systems 
· Multi-agent systems 
· Agent coordination 
· Agent communication 
· Collaborative agent workflows 
Assessment: 2 Assignments + 1 Quiz
Module 6: Evaluation, Safety, and Responsible AI
2 weeks
This module addresses the evaluation, deployment, safety, and responsible use of AI agent systems.
Topics include:
· Software engineering for AI 
· Evaluation of AI agent deployments 
· Agent performance 
· Reliability 
· Safety 
· Responsible AI 
· Human oversight 
Assessment: 1 Assignment + 1 Quiz
Instructor Right to Modify Course Policy
The instructor reserves the right to modify course policies, schedule, assignments, grading structure, and course activities with prior notice in order to improve instructional effectiveness and better support course learning outcomes. Any changes will be communicated to students in a timely manner through Canvas or official course announcements.
Course Activities & Assessment
100 points total
	Assessment
	Percentage

	In-Class Discussion
	10%

	Quizzes
	20%

	Assignments
	20%

	Semester Project
	30%

	Final Exam
	20%

	Total
	100%



In-Class Discussion
In-class discussions are designed to encourage students to analyze agentic AI systems, evaluate design choices, and consider practical and responsible AI issues.
Discussion activities may include:
· Analysis of real-world AI agent applications 
· Evaluation of agent behavior 
· Design decisions 
· Human-agent interaction 
· Agent safety and reliability 
· Responsible AI scenarios 
· Discussion of current developments in agentic AI 
Active participation is expected.
Quizzes
There will be 6 quizzes during the semester.
Quizzes are designed to assess conceptual understanding of the topics covered in lectures, readings, tutorials, and class activities.
Questions may include:
· Conceptual questions 
· Application-based questions 
· Interpretation of agent workflows 
· System design scenarios 
· Retrieval and RAG concepts 
· Agent architecture 
· Planning and reasoning 
· Evaluation and responsible AI 
Assignments
Assignments focus on hands-on application of concepts introduced throughout the course.
Students may work with:
· Python 
· Large language models 
· Prompting techniques 
· Embeddings 
· Knowledge retrieval 
· RAG systems 
· Agent workflows 
· Tools and external systems 
· Agent evaluation 
Assignments may involve tutorials, programming activities, experiments, system design, analysis, or implementation.
Students are expected to submit clear documentation and reproducible work.
Collaboration may be encouraged for conceptual understanding, but unless otherwise specified, submitted work must represent the student's own work.
Final Exam
The final exam evaluates students' understanding of the major concepts covered throughout the course.
The examination may include conceptual questions, system analysis, application-based questions, and design-oriented problems.
Topics may include:
· LLM-powered agents 
· Prompt engineering 
· Knowledge retrieval 
· RAG 
· Agent architectures 
· Tool use 
· Memory 
· Planning and reasoning 
· Multi-agent systems 
· Evaluation 
· Safety and responsible AI 
Project
The semester project provides students with an opportunity to design, implement, and evaluate an agentic AI system addressing a meaningful problem.
Students will identify a problem that can benefit from an agentic approach and progressively develop a solution using concepts introduced throughout the course.
Possible application areas include:
· Research 
· Education 
· Software development 
· Business automation 
· Data analysis 
· Information management 
· Engineering 
· Productivity 
· Other appropriate domains 
Students should demonstrate thoughtful system design and explain why an agentic approach is appropriate for the selected problem.
The project should demonstrate appropriate consideration of:
· System architecture 
· LLM interaction 
· Knowledge or retrieval 
· Tools 
· Agent workflows 
· Decision-making 
· Evaluation 
· Safety and responsible AI 
Project Breakdown
Project Proposal: 5 points
Project Increment 1: 10 points
Final Project: 15 points
Total Project: 30 points
The project will be developed progressively throughout the semester.
Grade Policies
Late Work
Late submissions are not accepted unless supported by documented university-approved absences. All work submitted after the deadline without approval will receive a zero.
Turnaround Time
Graded work is typically returned within one week. Delays, if any, will be communicated through Canvas announcements.
Grade Disputes
Students must wait 24 hours after receiving a grade before initiating a review request. All grade concerns must be discussed with supporting justification based on rubric criteria.
Extra Credit
Extra credit opportunities may be provided during the semester, including Assignment 1, which is designated as an optional extra credit activity. Any additional extra credit, if offered, will be explicitly announced during the course.
ADA Accommodation Statement
The University of North Texas makes reasonable academic accommodations for students with disabilities. Students seeking accommodation must register with the Office of Disability Access (ODA). Approved accommodations will be provided through official documentation. Students must meet with the instructor before implementation.
Course Policies and Academic Integrity
Students are expected to follow the UNT Academic Integrity Policy (06.003). All submitted work must be original unless collaboration is explicitly allowed. Violations of academic integrity will be handled according to university policy.
Generative AI Policy
Generative AI tools may be used only when explicitly permitted for specific assignments. Unauthorized use of AI tools for graded work is considered a violation of academic integrity policies. When permitted, students must clearly acknowledge AI usage as instructed.
UNT Policies and Academic Standards
Eagle Alert
Students will be notified by Eagle Alert if there is a campus closing that will impact a class and note that the proposed course schedule is subject to change. For more information on emergency notification and procedures, please review the Emergency Notifications and Procedures Policy (PDF).
Course Evaluation (SPOT)
Student Perceptions of Teaching (SPOT) is the student evaluation system for UNT and allows students the ability to confidentially provide constructive feedback to their instructor and department to improve the quality of student experiences in the course.
Academic Integrity
You are expected to adhere to the University’s Academic Integrity Policy (06.003). Academic dishonesty includes cheating, plagiarism, and unauthorized collaboration and will result in disciplinary action in accordance with university policy.
Syllabus Policy
Students are expected to complete their own work and use approved academic resources responsibly. Violations of academic integrity policies will be handled according to university regulations.

