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Course Description

College/Faculty ......Science........   Department .......Physics.........
Program Bachelor of Engineering

Section 1 General Information

	PHY 117
	
	Engineering Physics Laboratory
	1
	(0-3-2)

	
	
	
	
	

	Co-requisite course(s)
	
	PHY 116 Engineering Physics
	
	

	Pre-requisite course(s)
	
	-
	
	

	Semester
	
	1/2025
	
	

	Section
	
	333,334
	
	

	Categorization of course
	
	Preparation Courses
	
	

	
	
	General Education Courses
	
	

	
	
	Specific Requirement Courses
	
	

	
	
	Free Elective Courses
	
	

	Responsible faculty member
	Dr. Kitakorn Jatiyanon
	
	Instructor
	
	

	Instructor
	Asst. Prof. Dr. Araya Mungchamnankit,
Asst. Prof. Sema Sonprasom,
Dr. Kitakorn Jatiyanon, and others.
	
	Instructor
	
	Guest Instructor

	Place of study
	4/2-301 and 4/2-302
	
	On campus
	
	Off campus

	Date of preparation
	4 August 2025
	
	
	
	





Section 2 Course Objectives and Course Content

1.	Course Objectives
1. To enable students to perform laboratory experiments aligned with the content of engineering physics in order to enhance their practical skills and deepen their understanding of the subject.
2. To provide factual knowledge that complements theoretical concepts in the course by allowing learners to experiment and “discover” through hands-on practice. Simply watching others perform experiments is not as effective as personal experience.
3. To train students to become familiar with scientific experimentation methods and use the scientific process to gain knowledge — such as careful observation, critical thinking, unbiased data recording, data comparison, and interpretation of experimental results.
4. To give students experience and skills in using scientific instruments, organizing data, plotting graphs, and writing reports on their investigations and observations.
5. To foster an understanding of scientific attitudes and methodologies that may influence students’ future careers and daily lives, allowing them to intuitively apply hypothesis formulation, observation, and interpretation methods.
6. To encourage respect for and trust in credible sources. This principle is well-accepted in the scientific community, including the acknowledgment of experimental results that are straightforward, reproducible, and reliable.
7. To develop personal traits and a sense of social responsibility. Physics experimentation — like in other scientific disciplines — follows specific protocols, rules, guidelines, and prohibitions. These foster characteristics such as credibility, promptness, honesty, punctuality, critical thinking, analytical skills, teamwork, respect for others’ ideas and work, and personal integrity — all of which are essential qualities in society.
2. Course content 
Laboratory experiments related to the content of PHY 116 Engineering Physics, consisting of no fewer than 10 experiments.
3.	Number of hours per week for advising and academic counseling for individual students
 .......6........hours/week					E-mail : kitakorn.j@rsu.ac.th
								Facebook :……………………………
								Line :…taorensai…………………….
								Other… Google…Classroom………..
4. Course Learning Outcomes (CLOs):
Upon completion of the course, students will be able to:
1. Explain the physics principles involved in each experiment.
2. Develop prototype projects that provide simple solutions to real-life problems.
3. Conduct experiments accurately and safely using appropriate scientific tools, equipment, and materials in line with physics academic objectives and laboratory safety standards.
4. Analyze and interpret data obtained from physics experiments.
5. Apply technology appropriately and efficiently to resolve issues that arise during experiments or projects.
6. Demonstrate discipline, punctuality, and responsibility toward oneself and society by participating constructively in group work and exhibiting appropriate leadership and teamwork behaviors while respecting societal rules.
7. Show responsibility for assigned tasks.





Section 3 Learning Outcomes
The development of student learning outcomes in accordance with the intended standards for each learning domain is as follows:
1. Knowledge
	PLOs
	Course Learning Outcomes (CLOs)
	Teaching Methods
	Assessment Methods

	1
	Be able to explain the physics principles related to each experiment.
	• Lecture-based instruction with an introduction to the instruments and demonstrations of how to use them
• Hands-on laboratory teaching with interactive Q&A
• Examples of applying acquired knowledge to engineering systems
	• Assessment and grading based on assigned tasks
• Evaluation through midterm and final examinations using written tests

	2
	Develop a prototype that can solve simple everyday problems
	• Lecture-based instruction with an introduction to the instruments and demonstration of their use
• Hands-on laboratory teaching with interactive Q&A
• Assignments for further research
• Project-based assignments to practice problem-solving
	Assessment and grading based on the assigned project









2. Skills
	PLOs
	Course Learning Outcomes (CLOs)
	Teaching Methods
	Assessment Methods

	3
	Perform experiments using scientific tools, equipment, and materials accurately according to academic objectives in physics and safely following laboratory standards.
	Lecture-based instruction with an introduction to the instruments and demonstrations of their use
• Hands-on laboratory teaching with interactive Q&A
• Assignments that promote critical and systematic thinking
	• Assessment and grading based on assigned tasks
• Evaluation through midterm and final examinations using written tests

	3
	Analyze and interpret data from physics experiments
	• Hands-on laboratory teaching with interactive Q&A
• Assignments that promote systematic analytical thinking
	• Assessment and grading based on assigned tasks
• Evaluation through midterm and final examinations using written tests

	3
	Apply technology appropriately and effectively to solve problems encountered during experiments or projects
	• Hands-on laboratory teaching with interactive Q&A
• Assignments for self-directed study using websites or various instructional media
• Group assignments to promote communication within and between groups
	• Assessment and grading based on assigned tasks







3. Ethics 
	PLOs
	Course Learning Outcomes (CLOs)
	Teaching Methods
	Assessment Methods

	4
	Demonstrate discipline, punctuality, and responsibility toward oneself and society by behaving as a good group member, appropriately taking on leadership and follower roles according to the situation, and respecting societal rules.
	• Explain rules and procedures for submitting both individual and group assignments.
• Integrate content about discipline, punctuality, and responsibility toward oneself and society.
• Teach and incorporate ethics and moral values during group work or projects, emphasizing responsibility for the work, discipline, professional ethics, honesty in group duties, humility, kindness toward group members, and avoidance of greed.

	• Observe students’ behavior in submitting assignments on time to train them to be responsible for their work.
• Monitor students’ behavior during project work to ensure they show responsibility and kindness toward group members.
• Assess based on project completion, project presentations, and reports.


	
4. Personal characteristics
	PLOs
	Course Learning Outcomes (CLOs)
	Teaching Methods
	Assessment Methods

	5
	Demonstrate responsibility in completing assigned tasks.

	Assign tasks to be submitted within designated timeframes.

	• Observe behavior and assignment submission
• Assess and grade based on assigned tasks



Section 4 Course Planning and Assessment
1.	Course planning
	Week
	Topics/Details
	Learning Activities and Materials Used
	Number of Hours
	Instructor

	1

	· Experiment1 Vernier Caliper Usage

	1. Explain the course overview and clarify the course objectives
2. Lecture-based instruction with an introduction to the instruments and demonstrations of how to use them
3. Hands-on laboratory teaching with interactive Q&A
4. Students perform laboratory experiments
5. Students discuss the results
6. Students summarize the lab findings
7. Assess based on submission of laboratory reports
8. Students form groups to discuss their projects.
	
3

	Asst. Prof. Dr. Araya Mungchamnankit,
Asst. Prof. Sema Sonprasom, Dr. Kitakorn Jatiyanon, and others.


	2

	· Experiment2 Micrometer Usage 
· Assign project groups

	1. Lecture-based instruction with an introduction to the instruments and demonstrations of how to use them
2. Hands-on laboratory teaching with interactive Q&A
3. Students perform laboratory experiments
4. Students discuss the results
5. Students summarize the lab findings
6. Assess based on submission of laboratory reports
7. Students form groups to discuss their projects.
	
3
	Asst. Prof. Dr. Araya Mungchamnankit,
Asst. Prof. Sema Sonprasom, Dr. Kitakorn Jatiyanon, and others.


	3

	· Experiment3 One Dimensional Motion
· Submit the project title to the instructor
	1. Lecture-based instruction with an introduction to the instruments and demonstrations of how to use them
2. Hands-on laboratory teaching with interactive Q&A
3. Students perform laboratory experiments
4. Students discuss the results
5. Students summarize the lab findings
6. Assess based on submission of laboratory reports
7. Students form groups to discuss their projects.
	
3
	Asst. Prof. Dr. Araya Mungchamnankit,
Asst. Prof. Sema Sonprasom, Dr. Kitakorn Jatiyanon, and others.


	4

	· Experiment4 Motion on Incline Plane and Friction Coefficient
· Start making the prototype for project
	1. Lecture-based instruction with an introduction to the instruments and demonstrations of how to use them
2. Hands-on laboratory teaching with interactive Q&A
3. Students perform laboratory experiments
4. Students discuss the results
5. Students summarize the lab findings
6. Assess based on submission of laboratory reports
7. Students form groups to discuss their projects.
	3
	Asst. Prof. Dr. Araya Mungchamnankit,
Asst. Prof. Sema Sonprasom, Dr. Kitakorn Jatiyanon, and others.


	5

	· Experiment5 Energy Conservation and Projectile Motion
· Preparation for Midterm exam
· Submit a Project Proposal including the following:
	• Title
	• Principles and rationale
	• Objectives (aligned with the title)
	• Scope of the project
	• Project specifications
	• Work plan
	• Expected benefits
	1. Lecture-based instruction with an introduction to the instruments and demonstrations of how to use them
2. Hands-on laboratory teaching with interactive Q&A
3. Students perform laboratory experiments
4. Students discuss the results
5. Students summarize the lab findings
6. Assess based on submission of laboratory reports
7. Students form groups to discuss their projects.
	3
	Asst. Prof. Dr. Araya Mungchamnankit,
Asst. Prof. Sema Sonprasom, Dr. Kitakorn Jatiyanon, and others.


	6

	· Experiment6 Resistance and Multimeter
· Preparation for Midterm exam
· Update the progress of the project to the instructor
	1. Lecture-based instruction with an introduction to the instruments and demonstrations of how to use them
2. Hands-on laboratory teaching with interactive Q&A
3. Students perform laboratory experiments
4. Students discuss the results
5. Students summarize the lab findings
6. Assess based on submission of laboratory reports
7. Students form groups to discuss their projects.
	3
	Asst. Prof. Dr. Araya Mungchamnankit,
Asst. Prof. Sema Sonprasom, Dr. Kitakorn Jatiyanon, and others.


	7
(29th Sep – 3rd Oct 25)
	· Midterm laboratory examination
	
	3
	Asst. Prof. Dr. Araya Mungchamnankit,
Asst. Prof. Sema Sonprasom, Dr. Kitakorn Jatiyanon, and others.


	8
	Term break

	9

	· Experiment7 Series Direct Current Circuit
· Update the progress of the project to the instructor
	1. Lecture-based instruction with an introduction to the instruments and demonstrations of how to use them
2. Hands-on laboratory teaching with interactive Q&A
3. Students perform laboratory experiments
4. Students discuss the results
5. Students summarize the lab findings
6. Assess based on submission of laboratory reports
7. Students form groups to discuss their projects.
	3
	Asst. Prof. Dr. Araya Mungchamnankit,
Asst. Prof. Sema Sonprasom, Dr. Kitakorn Jatiyanon, and others.


	10

	· Experiment8 Parallel Direct Current Circuit
	1. Lecture-based instruction with an introduction to the instruments and demonstrations of how to use them
2. Hands-on laboratory teaching with interactive Q&A
3. Students perform laboratory experiments
4. Students discuss the results
5. Students summarize the lab findings
6. Assess based on submission of laboratory reports
7. Students form groups to discuss their projects.
	3
	Asst. Prof. Dr. Araya Mungchamnankit,
Asst. Prof. Sema Sonprasom, Dr. Kitakorn Jatiyanon, and others.


	11
	· Experiment9 Ohm’s law
	1. Lecture-based instruction with an introduction to the instruments and demonstrations of how to use them
2. Hands-on laboratory teaching with interactive Q&A
3. Students perform laboratory experiments
4. Students discuss the results
5. Students summarize the lab findings
6. Assess based on submission of laboratory reports
7. Students form groups to discuss their projects.
	3
	Asst. Prof. Dr. Araya Mungchamnankit,
Asst. Prof. Sema Sonprasom, Dr. Kitakorn Jatiyanon, and others.


	12

	· Experiment10 Oscilloscope
· Update the progress of the project to the instructor
	1. Lecture-based instruction with an introduction to the instruments and demonstrations of how to use them
2. Hands-on laboratory teaching with interactive Q&A
3. Students perform laboratory experiments
4. Students discuss the results
5. Students summarize the lab findings
6. Assess based on submission of laboratory reports
7. Students form groups to discuss their projects.
	3
	Asst. Prof. Dr. Araya Mungchamnankit,
Asst. Prof. Sema Sonprasom, Dr. Kitakorn Jatiyanon, and others.


	13

	· Preparation for Final exam

	1. Lecture-based instruction with an introduction to the instruments and demonstrations of how to use them
2. Hands-on laboratory teaching with interactive Q&A
3. Students perform laboratory experiments
4. Students discuss the results
5. Students summarize the lab findings
6. Assess based on submission of laboratory reports
7. Students form groups to discuss their projects.
	3
	Asst. Prof. Dr. Araya Mungchamnankit,
Asst. Prof. Sema Sonprasom, Dr. Kitakorn Jatiyanon, and others.


	14
(17th – 21st Nov 25)
	· Final laboratory examination
	
	3
	Asst. Prof. Dr. Araya Mungchamnankit,
Asst. Prof. Sema Sonprasom, Dr. Kitakorn Jatiyanon, and others.

	15
	· Preparation for Project submission
	1. Students form groups to discuss their projects.
	3
	Asst. Prof. Dr. Araya Mungchamnankit,
Asst. Prof. Sema Sonprasom, Dr. Kitakorn Jatiyanon, and others.

	16
	· Submission of Project
	1. Assess based on submission of Project
	3
	Asst. Prof. Dr. Araya Mungchamnankit,
Asst. Prof. Sema Sonprasom, Dr. Kitakorn Jatiyanon, and others.

	Total
	45
	



2.	Assessment Planning
	Learning Outcome
	Assessment Method
	Assessment Week
	Portions of Assessment

	1.1, 1.2
	Mid-term laboratory examination
Final-term laboratory examination
	7
14
	15%
15%

	2.1, 2.2
	Laboratory report
	Whole semester
	40%

	4.1, 4.2
	Project submission
	16
	30%


Additional Evaluation Criteria
• Students who are absent for more than 20% of the class sessions will be ineligible to take the final exam.
• Students will be grouped for midterm and final practical exams.
• Students who miss the final exam will not pass the course.
• Students must earn a combined score of at least 1.5 points (5%) from the midterm and final exams in order to pass the course.
• Criterion-referenced grading will be used.

	Grade
	Range of scores (100)

	A
	80-100

	B+
	75-79

	B
	70-74

	C+
	65-69

	C
	60-64

	D+
	55-59

	D
	50-54

	F
	0-49



3. Alignment of Course Learning Outcomes (CLOs) with Program Learning Outcomes (PLOs)
	CLOs
	1. Knowledge
	2.Skills
	3.Ethnics
	4. Personal characteristics

	
	1.1
	1.2
	2.1
	2.2
	3.1
	3.2
	4.1
	4.2

	CLO 1: Explain the physics principles relevant to each experiment.
	
	
	
	
	
	
	
	

	CLO 2: Develop prototype models that can solve simple real-life problems.
	
	
	
	
	
	
	
	

	CLO 3: Conduct experiments using scientific tools, equipment, and materials accurately in accordance with physics academic objectives, and safely according to laboratory standards.
	
	
	
	
	
	
	
	

	CLO 4: Analyze and interpret data obtained from physics experiments.
	
	
	
	
	
	
	
	

	CLO 5: Appropriately and effectively apply technology to solve problems arising during experiments or projects.
	
	
	
	
	
	
	
	

	CLO 6: Demonstrate discipline, punctuality, and responsibility toward oneself and society by being a good team member, taking on leadership and follower roles as appropriate to the situation, and respecting societal rules.
	
	
	
	
	
	
	
	

	CLO 7: Show responsibility in completing assigned tasks.
	
	
	
	
	
	
	
	

























Section 5 Course Resources
1.	Required textbooks and reading
	Bavontaweepanya, R., Jatiyanon, K. (2024). Engineering Physics Laboratory. Pathum Thani.
2.	Supplementary reading list/references
	-
3.	Recommended reading list/references
-

Section 6 Assessment and Improvement of Course Operation

1. Strategies for Evaluating Course Effectiveness by Students
þ Student evaluation of teaching effectiveness
☐ Course evaluation form
☐ Group discussions between instructor and students
þ Reflection based on student behaviors
☐ Suggestions through online communication channels provided by the instructor
☐ Others (specify): …………………………..

2. Strategies for Evaluating Teaching and Learning Management
þ Instructor evaluation form
þ Student reflections
þ Examination results
☐ Verification of learning outcome assessments
þ Evaluation by the Academic Standards Monitoring Committee
þ Classroom observations by teaching team members
☐ Others (specify): …………………………..

3. Mechanisms for Improving Teaching and Learning Management
þ Teaching and learning seminars
☐ Classroom and extracurricular research
þ Others (e.g., further study on developing online instructional media, knowledge sharing among instructors, incorporating student feedback into annual teaching improvements)

4. Process for Verifying Student Learning Outcomes
þ A departmental committee is appointed to verify the evaluation of student learning outcomes by reviewing exams, reports, scoring methods, and behavioral assessments.
☐ Verification of grading by department and faculty committees
☐ Random evaluation of student work by instructors or external experts not affiliated with the program
☐ Others (specify): …………………………..

5. Review and Planning for Course Effectiveness Improvement
þ Course improvements are made annually based on recommendations and outcome verifications outlined in Item 4
þ Course improvements are made annually based on student evaluations of instructors
☐ Others (specify): …………………………..
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