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	-
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	130, and 131
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	Free Elective Courses          
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2. Course Objectives and Components

1.	Learning objectives
By the end of this course, students should be able to:
1.1 Understand and differentiate fundamental AI concepts, including intelligent agents, expert systems, fuzzy systems, artificial neural networks, and evolutionary computation, to analyze customer behavior and support business decision-making.
1.2 Develop proficiency in designing and implementing hybrid intelligent systems, combining Case-Based Reasoning (CBR) and Agent-Based Modeling and Simulation (ABMS), deployed as Flask APIs on Firebase for customer-centric applications.
1.3 Investigate real-world applications of intelligent systems across domains (e.g., retail, e-commerce), integrating ABMS models into dashboards, IoT, and automation, while addressing ethical considerations for responsible deployment.

2.	Course description 
ICT 338 (Intelligent Systems) introduces artificial intelligence (AI) and its applications, focusing on modeling customer behavioral/thinking patterns (e.g., retail churn, e-commerce personalization) through intelligent systems. Students explore AI fundamentals, including intelligent agents, expert systems, fuzzy systems, artificial neural networks, and evolutionary computation, using ABMS as a deep learning approach. The course progresses to designing and implementing hybrid intelligent systems, combining CBR and ABMS, deployed as Flask APIs on Firebase for customer-centric applications (dashboards, IoT, automation). Practical examples are examined, emphasizing ethical considerations (e.g., data bias, privacy) using Python and simulation tools.

3.	Number of weekly hours for advising and academic counseling for individual students.
3 hours/week
Email: bill.a@rsu.ac.th
Facebook: [To be provided by instructor]
Line: [To be provided by instructor]

4. Course Learning Outcomes (CLOs):  
CLO1: Understand fundamental concepts of artificial intelligence (AI), including intelligent agents, expert systems, fuzzy systems, artificial neural networks, and evolutionary computation (PLO 1).
CLO2: Develop proficiency in designing and implementing intelligent systems, including hybrid intelligent systems combining CBR and ABMS (PLO 3).
CLO3: Explore examples of intelligent systems and their applications across domains, addressing ethical considerations and responsibilities of AI deployment (PLO 3).

5. Student Learning Outcomes
Development of subject learning outcomes following the desired learning standards for each domain is as follows:

Knowledge
	Outcome
	Description
	CLO Alignment

	AI Concepts
	Understand and differentiate AI techniques (intelligent agents, expert systems, fuzzy systems, artificial neural networks, evolutionary computation) for customer behavior analysis.
	CLO 1

	Customer Behavior Modeling
	Comprehend how AI techniques (e.g., CBR, ABMS) model customer thinking patterns (e.g., churn, purchase decisions) to support business decisions.
	CLO 1, CLO 3

	Ethical Considerations
	Recognize ethical issues in AI-driven customer behavior modeling, including data bias, privacy, and fair use of predictions.
	CLO 3


Skills
	Outcome
	Description
	CLO Alignment

	System Design
	Design hybrid intelligent systems combining CBR and ABMS for customer behavior modeling.
	CLO 2

	System Implementation
	Implement ABMS models and deploy them as Flask APIs on Firebase for customer-centric applications (e.g., dashboards, IoT, automation).
	CLO 2

	Technical Proficiency
	Use Python and simulation tools to develop and test intelligent systems.
	CLO 2


Ethics
	Outcome
	Description
	CLO Alignment

	Ethical Analysis
	Analyze ethical issues (e.g., bias, privacy) in AI-driven customer behavior modeling.
	CLO 3

	Responsible Deployment
	Propose strategies for responsible deployment of intelligent systems in business contexts.
	CLO 3


Characteristics
	Outcome
	Description
	CLO Alignment

	Critical Thinking
	Apply critical thinking to analyze customer behavior and AI system performance.
	CLO 1, CLO 2

	Technical Proficiency
	Demonstrate proficiency in designing, implementing, and deploying intelligent systems.
	CLO 2

	Ethical Awareness
	Exhibit awareness of ethical responsibilities in AI applications for customer behavior.
	CLO 3




6. Course Planning and Assessment
1.	Course planning
	Week
	Topics
	Teaching Activities
	Media Used
	Instructor
	Hours

	2
	Rule-Based Systems & Fuzzy Logic: Customer decisions, uncertain preferences
	Lecture, hands-on rule-based system, fuzzy logic assignment
	Python, slides
	Billel Arbaoui
	3

	3
	CBR & Ethics: CBR modeling, cart abandonment, ethical issues (bias, privacy)
	Lecture, case study, assign CBR rules and ethical brief
	Slides, datasets
	Billel Arbaoui
	3

	4
	ABMS for Customer Behavior – Part 1: ABMS as deep learning, CBR rules
	Lecture, hands-on ABMS model, assign ABMS design
	Simulation tools, Python
	Billel Arbaoui
	3

	5
	ABMS for Customer Behavior – Part 2: Advanced ABMS, synthetic data
	Lecture, simulate customer data, assign model refinement
	Simulation tools, Python
	Billel Arbaoui
	3

	6
	Deep Learning with ABMS – Part 1: ABMS data, preprocess customer data
	Lecture, hands-on preprocessing, assign dataset prep
	Python, slides
	Billel Arbaoui
	3

	7
	Deep Learning with ABMS – Part 2: Train ABMS models, refine CBR rules
	Lecture, hands-on model training, assign model development
	Python, simulation
	Billel Arbaoui
	3

	8
	Break: Review time
	Self-study, optional model refinement
	Course materials
	-
	0

	9
	Midterm & Flask API Intro: ABMS review, Flask APIs (REST, JSON)
	Midterm exam, lecture, assign API design
	Slides, Python, Flask
	Billel Arbaoui
	3

	10
	Building Flask APIs – Part 1: Flask setup, customer prediction endpoints
	Lecture, hands-on API build, assign endpoint creation
	Python, Flask
	Billel Arbaoui
	3

	11
	Building Flask APIs – Part 2: Error handling, scalability, Firebase deployment
	Lecture, hands-on API enhancement, assign API testing
	Python, Flask, Firebase
	Billel Arbaoui
	3

	12
	Flask APIs for Dashboards: Streamlit dashboards, API visualization
	Lecture, hands-on dashboard build, assign dashboard creation
	Python, Streamlit
	Billel Arbaoui
	3

	13
	Flask APIs for IoT: IoT for customer behavior, device integration
	Lecture, hands-on IoT simulation, assign IoT prototype
	Python, Flask
	Billel Arbaoui
	3

	14
	Flask APIs for Automation: Automation (e.g., chatbots), low-latency optimization
	Lecture, hands-on automation simulation, assign API finalization
	Python, Flask
	Billel Arbaoui
	3

	15
	Final Project Development: Finalize ABMS model, Flask API, application
	Workshop, peer review, assign code and draft report
	Python, simulation, Flask, Streamlit, Firebase
	Billel Arbaoui
	3

	16
	Final Project Presentations: Demo ABMS/API, discuss ethics/business impact
	Presentations, Q&A, submit final report
	Slides, Python, Streamlit
	Billel Arbaoui
	3




7.	Assessment

	PLO
	Course Learning Outcome
	Assessment Method
	Assessment Week
	Weightage

	1.2
	CLO1
	Midterm exam, in-class exercises, assignments
	1–9
	35%

	2.3
	CLO2
	In-class exercises, assignments, final project
	4–7, 9–16
	45%

	3.3
	CLO3
	Assignments, attendance/participation, final project, presentations
	3, 15–16, throughout semester
	20%





[bookmark: _heading=h.zcnezf93k13v]8.	The alignment of Course Learning Outcomes (CLOs) with learning results.

	Programme Learning Outcomes
	Sub-PLOs
	Descriptions
	Course Learning Outcome
	Student Learning Outcome Domain
	Outcome
	Description
	CLO Alignment

	PLO 1: Critical Thinking and Problem Solving
	PLO 1.2
	Apply technological knowledge and skills effectively to address challenges within various industrial sectors.
	CLO1: Understand fundamental concepts of artificial intelligence (AI), including intelligent agents, expert systems, fuzzy systems, artificial neural networks, and evolutionary computation
	Knowledge
	AI Concepts
	Understand and differentiate AI techniques (intelligent agents, expert systems, fuzzy systems, artificial neural networks, evolutionary computation) for customer behavior analysis.
	CLO 1

	PLO 2: Entrepreneurship and Innovation
	PLO 2.3
	Design and create comprehensive the business idea that effectively value industry and market strategies
	CLO2: Develop proficiency in designing and implementing intelligent systems, including hybrid intelligent systems combining CBR and ABMS 
	Skills
	System Design
	Design hybrid intelligent systems combining CBR and ABMS for customer behavior modeling.
	CLO 2

	PLO 2: Entrepreneurship and Innovation
	PLO 2.3
	Design and create comprehensive the business idea that effectively value industry and market strategies
	CLO2: Develop proficiency in designing and implementing intelligent systems, including hybrid intelligent systems combining CBR and ABMS 
	Skills
	System Implementation
	Implement ABMS models and deploy them as Flask APIs on Firebase for customer-centric applications (e.g., dashboards, IoT, automation).
	CLO 2

	PLO 2: Entrepreneurship and Innovation
	PLO 2.3
	Design and create comprehensive the business idea that effectively value industry and market strategies
	CLO2: Develop proficiency in designing and implementing intelligent systems, including hybrid intelligent systems combining CBR and ABMS 
	Skills
	Technical Proficiency
	Use Python and simulation tools to develop and test intelligent systems.
	CLO 2

	PLO 3: Research and Data-driven Decision Making
	PLO 3.3
	Demonstrate ethical awareness and responsibility in all aspects of research, entrepreneurship, and technological innovation.
	CLO3: Explore examples of intelligent systems and their applications across domains, addressing ethical considerations and responsibilities of AI deployment 
	Ethics
	Ethical Analysis
	Analyze ethical issues (e.g., bias, privacy) in AI-driven customer behavior modeling.
	CLO 3

	PLO 3: Research and Data-driven Decision Making
	PLO 3.3
	Demonstrate ethical awareness and responsibility in all aspects of research, entrepreneurship, and technological innovation.
	CLO3: Explore examples of intelligent systems and their applications across domains, addressing ethical considerations and responsibilities of AI deployment 
	Ethics
	Responsible Deployment
	Propose strategies for responsible deployment of intelligent systems in business contexts.
	CLO 3





5. Course Resources
1.	Main textbooks and documents
· Negnevitsky, M. (2011). Artificial Intelligence: A Guide to Intelligent Systems. Addison-Wesley. 
· Railsback, S. F., & Grimm, V. (2019). Agent-Based and Individual-Based Modeling: A Practical Introduction. Princeton University Press.
2.	Essential documents and information
· Flask documentation: https://flask.palletsprojects.com 
· Streamlit documentation: https://docs.streamlit.io 
· Firebase documentation: https://firebase.google.com/docs 
· Guarda, T., Fernandes, C., & Augusto, M. F. (2023). Technology, Business, Innovation, and Entrepreneurship in Industry 4.0. Springer.
3.	Recommended documents and information
-

6. Course Feedback and Improvement
1. Course evaluation by students
□	Student evaluation of teaching effectiveness
□	Course evaluation form
□	Group discussions between instructors and learners
□	Reflections based on learners’ behavior
□	Suggestions through online channels prepared by the instructor for communication with students
□	Others (please specify) ................................
2. Other methods of course evaluation
□	Instructor evaluation form
□	Reflected by students
□	Exam results
□	Review of the assessment of learning outcomes
□	Evaluation by the academic standards oversight committee
□	Observation of teaching by the teaching team members
□	Others (please specify) ................................
3. Course development and improvement
□	Seminar on teaching management
□	Research inside and outside the classroom
□	Others (please specify) ................................
4. The process of reviewing students’ learning outcomes for a course.
□	Committees are established in the department to review students’ learning outcomes by examining exam reports, grading methods, and behavioral assessments.
□	Review of grading for student work by the department and faculty committee.
□	Review of grading based on random inspections of student work by instructors or other qualified individuals who are not regular course instructors.
□	Others (please specify) ................................
5. Course revision and development plan 
□	Revise the course annually based on suggestions and the review results per section 4.
· Revise the course annually based on the instructor evaluation results by students.
[bookmark: _heading=h.gild3oeqxhqo]□	Others (please specify) ................................ 
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