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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 Students should be able to understand fundamental data structures and algorithms, including strings, arrays, linked lists, stacks, queues, graphs, trees, recursion, searching algorithms, sorting algorithms, and algorithm analysis.
1.2 Students should be proficient in implementing and manipulating various data structures using programming languages, including operations such as insertion, deletion, traversal, and searching.
1.3 Students should be able to analyze problem-solving scenarios and select appropriate data structures and algorithms to solve them efficiently, considering factors such as time complexity and space complexity.

2.	Course description 
This 15-week course on Data Structures and Algorithms provides an extensive overview of fundamental and advanced topics, aiming to equip students with crucial problem-solving and computational thinking skills. Starting with the understanding of basic data types, arrays, linked lists, and moving towards complex structures like stacks, queues, trees, and graphs, students will learn to design and implement data structures effectively. The course also introduces crucial algorithms, from searching and sorting to more complex algorithmic strategies like divide-and-conquer, dynamic programming, and greedy algorithms, concluding with graph traversal techniques and an introduction to metaheuristics. With a team break planned for consolidation and project work, the course ensures a thorough understanding and practical application of knowledge, enabling students to make informed choices about appropriate data structures and algorithms when tackling real-world problems.

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 data structures and algorithms, including strings, arrays, linked lists, stacks, queues, graphs, trees, recursion, searching algorithms, sorting algorithms, and algorithm analysis.
CLO2: Implement and manipulate various data structures using programming languages, including operations such as insertion, deletion, traversal, and searching.
CLO3: Analyze problem-solving scenarios and select appropriate data structures and algorithms to solve them efficiently, considering factors such as time complexity and space complexity.

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

	Domain
	Learning Outcomes
	Related CLOs
	Teaching Methods
	Assessment Methods

	Knowledge
	Students will gain in-depth knowledge of data structures (e.g., arrays, linked lists, stacks, queues, trees, heaps, graphs) and algorithms (e.g., searching, sorting, divide-and-conquer, dynamic programming, greedy methods, graph traversal, metaheuristics), including their theoretical foundations, time and space complexities, and applications in computational problem-solving.
	CLO1
	Lectures on theoretical foundations, discussions on complexities and applications, visual aids and diagrams for structures and algorithms, algorithm simulations.
	Midterm Examination (theoretical questions on data structures), Final Examination (comprehensive theoretical questions), Assignments (problem-solving tasks assessing understanding).

	Skills
	Students will develop practical skills in implementing data structures and algorithms using Python, performing operations like insertion, deletion, traversal, and searching, and applying algorithmic strategies to solve complex problems efficiently.
	CLO2
	Hands-on coding exercises, code walkthroughs and implementations in Python, problem-solving sessions, group activities for collaborative coding, recursive examples and case studies.
	Assignments (implementation of data structures and algorithms), Midterm Examination (problem-solving tasks on data structures), Final Examination (problem-solving tasks).

	Ethics
	Students will understand ethical considerations in algorithm design, such as fairness in algorithmic decision-making, data privacy in structures handling sensitive information, and responsible use of computational resources to avoid inefficient or harmful implementations.
	CLO1, CLO3
	Discussions on real-world applications and ethical implications during lectures, group discussions on trade-offs in algorithm selection, project work emphasizing responsible design.
	Assignments (analysis of scenarios considering ethical factors), Final Examination (questions on complexities and ethical trade-offs), Attendance (participation in ethical discussions).

	Characteristics
	Students will cultivate a problem-solving mindset, analytical thinking, and the ability to collaborate on team projects, demonstrating perseverance in debugging and optimizing code, and adaptability in selecting appropriate tools for diverse scenarios. (The development of learning outcomes in each desired standard must align with those specified in the plan that shows the distribution of responsibility for learning outcomes from the curriculum to the subjects (Curriculum Mapping), as defined in the curriculum details, by each learning standard.)
	CLO3
	Team projects and collaborative tools during team break, coding challenges and optimization exercises, revision sessions for analytical thinking, problem sets for adaptability.
	Assignments (team projects and problem-solving), Attendance (regular participation and collaboration), Final Examination (analysis of scenarios and selection of algorithms).



4. Course Planning and Assessment
1.	Course planning

	Week
	Topic
	Teaching Hours
	Teaching Activities and Media
	Instructor

	1
	Introduction and Basic Data Types
	3
	Lectures, discussions, Python demos; Slides and Jupyter notebooks
	Billel Arbaoui

	2
	Arrays & Matrices
	3
	Lectures, coding exercises; Whiteboard and IDE
	Billel Arbaoui

	3
	Linked Lists & Doubly Linked Lists
	3
	Lectures, hands-on implementation; Code walkthroughs
	Billel Arbaoui

	4
	Stacks
	3
	Lectures, problem-solving sessions; Visual aids
	Billel Arbaoui

	5
	Queues
	3
	Lectures, group activities; Simulations
	Billel Arbaoui

	6
	Binary Search Trees
	3
	Lectures, tree traversal demos; Diagrams
	Billel Arbaoui

	7
	Binary Heaps
	3
	Lectures, heap operations practice; Code examples
	Billel Arbaoui

	8
	Team Break
	3
	Project work, revision; Collaborative tools (e.g., Google Colab)
	Billel Arbaoui

	9
	Graphs
	3
	Lectures, graph representation; Adjacency matrix exercises
	Billel Arbaoui

	10
	Searching Algorithms
	3
	Lectures, algorithm comparisons; Coding challenges
	Billel Arbaoui

	11
	Sorting Algorithms
	3
	Lectures, sorting simulations; Complexity analysis
	Billel Arbaoui

	12
	Divide and Conquer Strategy
	3
	Lectures, recursive examples; Problem sets
	Billel Arbaoui

	13
	Dynamic Programming
	3
	Lectures, memoization demos; Case studies
	Billel Arbaoui

	14
	Greedy Algorithms and Graph Traversal
	3
	Lectures, DFS/BFS practice; Graph tools
	Billel Arbaoui

	15-16
	Prerpaing for final exam
	3
	
	Billel Arbaoui





2.	Assessment

	Programme Learning Outcomes
	Course Learning Outcome
	Assessment Method
	Assessment Week
	Weightage

	2.3, 1.2
	CLO1; CLO2; CLO3
	Final examination
	17
	30%

	3.3
	CLO3
	Class attendance, participation, discussion
	Throughout the semester
	20%

	1.2, 3.3
	CLO2; CLO3
	Assignments and exercises
	2–15 (weekly)
	35%

	1.2, 3.3
	CLO1; CLO2
	Midterm examination
	8
	15%





[bookmark: _heading=h.zcnezf93k13v]3.	The alignment of Course Learning Outcomes (CLOs) with learning results.

	Sub-PLOs
	PLO Description
	Related CLOs
	Teaching Methods
	Assessment Methods

	PLO 1.1: Critical Thinking and Problem Solving
	Demonstrate proficiency in critical thinking by analyzing and addressing real-world industrial problems with innovative solutions.
	CLO3
	Lectures on algorithm analysis, problem-solving sessions, case studies on real-world applications, team projects during Week 8 break.
	Assignments (problem-solving tasks, Weeks 2–15), Final Examination (scenario-based questions, Week 17).

	PLO 1.2: Critical Thinking and Problem Solving
	Apply technological knowledge and skills effectively to address challenges within various industrial sectors.
	CLO2
	Hands-on coding exercises, implementation walkthroughs in Python, recursive and optimization examples (Weeks 4–14).
	Assignments (implementation tasks, Weeks 2–15), Midterm Examination (practical tasks, Week 8).

	PLO 1.3: Critical Thinking and Problem Solving
	Provide coaching and support to individuals and teams in utilizing technology for industry-specific applications.
	CLO3
	Group discussions, team project work during Week 8 break, collaborative coding activities.
	Attendance (participation in discussions, throughout semester), Assignments (team projects, Weeks 2–15).

	PLO 1.4: Critical Thinking and Problem Solving
	Collaborate effectively in multidisciplinary teams to tackle complex problems and generate innovative solutions.
	CLO3
	Team break activities (Week 8), group exercises on graph traversal and optimization (Weeks 9–14).
	Assignments (team-based tasks, Weeks 2–15), Attendance (collaboration assessment, throughout semester).

	PLO 3.2: Research and Data-driven Decision Making
	Utilize data-driven approaches and analytical tools to inform decision-making processes in entrepreneurship and industry.
	CLO3
	Lectures on algorithm efficiency (time/space complexity, Weeks 10–14), data structure trade-off discussions.
	Final Examination (analysis questions, Week 17), Assignments (complexity analysis, Weeks 2–15).

	PLO 3.3: Research and Data-driven Decision Making
	Demonstrate ethical awareness and responsibility in all aspects of research, entrepreneurship, and technological innovation.
	CLO1, CLO3
	Discussions on ethical implications in algorithm design, group debates on resource usage (Weeks 9–15).
	Assignments (ethical scenario analysis, Weeks 2–15), Final Examination (ethical questions, Week 17).

	PLO 3.4: Research and Data-driven Decision Making
	Utilize quantitative skills to address IT challenges within academic, global, economic, and social settings.
	CLO3
	Quantitative problem sets on complexity analysis, coding exercises with large datasets (Weeks 10–14).
	Midterm Examination (quantitative tasks, Week 8), Final Examination (quantitative analysis, Week 17).





5. Course Resources
1.	Main textbooks and documents
"Introduction to Algorithms" by Thomas H. Cormen, Charles E. Leiserson, Ronald L. Rivest, and Clifford Stein.
2.	Essential documents and information
"Grokking Algorithms" by Aditya Bhargava.
"The Algorithm Design Manual" by Steven S. Skiena.

3.	Recommended documents and information
"Algorithms in a Nutshell" by George T. Heineman, Gary Pollice, and Stanley Selkow.

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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