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[bookmark: _gjdgxs]A. Course Identification 

	1.  Credit hours:
	

	2. Course type Theory + Lab

	a.
	University
	
	College
	√
	Department
	
	Others (Program)
	√
	

	b.
	Required
	√
	Elective
	
	

	3.  Level/year at which this course is offered:
	Level 3/ Year 1

	4.  Pre-requisites for this course (if any): PHYS 102, MATH 111



	5.  Co-requisites for this course (if any): 

	




[bookmark: _30j0zll]6. Mode of Instruction (mark all that apply)
	No
	Mode of Instruction
	Contact Hours
	Percentage 

	1
	Traditional classroom
	10
	20%

	2
	Blended 
	-
	-

	3
	E-learning
	-
	-

	4
	Distance learning 
	-
	-

	5
	Other /Lab
	40
	80%



7. Contact Hours (based on academic semester)
	No
	Activity
	Contact Hours

	1
	Lecture
	10

	2
	Laboratory/Studio
	10 * 4 = 40

	3
	Tutorial  
	-

	4
	Others (specify)
	-

	
	Total
	60





[bookmark: _1fob9te]B. Course Objectives and Learning Outcomes
	[bookmark: _3znysh7]1.  Course Description 
Philosophy of Measurements, Accuracy Precision and resolution, Measurement of Electrical Quantities, Measurement of Resistance; low, medium and high resistance measurement. Measurement of capacitance inductance,  DC Bridges, AC Bridges, Wattmeter. Current and Potential Transformer, Measurement of non-electrical quantities, humidity, pressure and temperature, measurement of displacement, LVDT. Thermocouple, Thermistor, RTD.

	[bookmark: _2et92p0]2. Course Main Objective

	· To acquaint each student with the philosophy of measurement of electrical and non-electrical quantities. 
· The basic principles and construction of measuring instruments and their calibration.


[bookmark: _tyjcwt]3. Course Learning Outcomes 
	CLOs
	Aligned PLOs

	1
	Knowledge and Understanding
	

	1.1
	Recall the use of laboratory instruments
	K1

	1.2
	Revise the basic rules and laws of electrical circuits
	K2

	1.3
	Knowledge of measurement of unknown electrical quantities
	K3

	1.4
	Knowledge of measurement by Bridge circuits
	K4

	2
	Skills 
	

	2.1
	Practical implementation of DC Bridges for the measurement of  unknown resistance
	S1

	2.2
	Practical implementation of AC Bridges for the measurement of  unknown inductance & capacitance
	S2

	2.3
	Use the techniques, skills, and modern tools necessary measurement of known and unknown quantities. 
	S3

	2.4
	Use of software for simulation of unknown quantities
	S4

	2.4
	Write lab report and learn circuits
	S5

	3
	Values
	

	3.1
	Able to work in team/groups.
	V1

	3.2
	Clarify ethical and professional responsibilities in engineering situations and make informed judgments.
	V2



[bookmark: _3dy6vkm]C. Course Content
	No
	List of Topics
	Contact Hours

	1
	Experiment 1: Introduction to lab equipment’s and electrical measurements
	4

	2
	Experiment 2: Measurement of medium resistanace by Wheatstone Bridge
	4

	3
	Experiment 3: Measurement of low resistanace by Kelvin’s Double Bridge
	4

	4
	Experiment 4: Measurement of inductance by Maxwells Bridge
	4

	5
	Experiment 5:  Maxwells Inductance-Capacitance Bridge
	4

	6
	Experiment 6: Measurement of inductance by Hays Bridge
	4

	7
	Experiment 7: RTD & Thermocouple
	4

	8
	Experiment 8: LDR
	4

	9
	Experiment 9: LVDT
	4

	10
	Revision 
	4

	Total
	40



[bookmark: _1t3h5sf]D. Teaching and Assessment 
[bookmark: _4d34og8]1. Alignment of Course Learning Outcomes with Teaching Strategies and Assessment Methods



	CLOs
	Teaching Strategies
	Assessment Method

	1
	Knowledge and Understanding
	


Theroy & Lab 
	

Quiz, Mid Term

	1.1
	Recall the use of laboratory instruments
	
	

	1.2
	Revise the basic rules and laws of electrical circuits
	
	

	1.3
	Knowledge of measurement of unknown electrical quantities
	
	

	1.4
	Knowledge of measurement by Bridge circuits
	
	

	2
	Skills 
	
	



Lab Reports, Lab Exam

	2.1
	Practical implementation of DC Bridges for the measurement of  unknown resistance
	Laboratory Experiment
	

	2.2
	Practical implementation of AC Bridges for the measurement of  unknown inductance & capacitance
	
	

	2.3
	Use the techniques, skills, and modern tools necessary measurement of known and unknown quantities. 
	
	

	2.4
	Use of software for simulation of unknown quantities
	
	

	2.4
	Write lab report and learn circuits
	
	

	3
	Values
	
	

	3.1
	Able to work in team/groups.
	Assignment/Project
	Project Submission

	3.2
	Clarify ethical and professional responsibilities in engineering situations and make informed judgments.
	
	






[bookmark: _2s8eyo1]2. Assessment Tasks for Students 
	#
	Assessment task* 
	Week Due
	Percentage of Total Assessment Score

	1
	Lab Reports
	Every Week
	10%

	2
	Lab Assignments
	[bookmark: _GoBack]3,5
	10%

	3
	Lab Quizzes
	4,7
	20%

	4
	Project
	8
	20%

	5
	Lab Exams
	10
	40%

	
	TOTAL
	10
	100%


*Assessment task (i.e., written test, oral test, oral presentation, group project, essay, etc.)

[bookmark: _17dp8vu]E. Student Academic Counseling and Support
	Arrangements for availability of faculty and teaching staff for individual student consultations and academic advice :

	· Instructors are committed to Office hours from 4 to 6 hours weekly for consultations and academic advice.
· Direct supervision by college member during lecture sessions.
· Two-way communication through the PNU blackboard system/any other feasible  user friendly platform. Provide academic advising for students. 



[bookmark: _3rdcrjn]F. Learning Resources and Facilities
[bookmark: _26in1rg]1.Learning Resources
	Required Textbooks
	1. 	A.K.Sawhney, A course in Elect. & Electronic Measurement and Instrumentation, Dhapat Rai & Co. India 
2.	 Golding & Widis, Electrical Measurement and Measurement instrument, 	Wheelar Books


	Essential References Materials
	Reference Books 
3.	H.S. Kalsi, Electronic Instruments, Tata Mc-Graw hill. 
4. 	D. Patranabis, Sensors & Transducers, PHI. 6. A.J. Bouwens,
Digital Instrumentation, Tata Mc-Graw hill. 


	Electronic Materials
	None

	Other Learning Materials
	None



[bookmark: _lnxbz9]2. Facilities Required
	Item
	Resources

	Accommodation
(Classrooms, laboratories, demonstration rooms/labs, etc.)
	Lab (With all equipments required) for 25 students at least. 
platform speaker (Stage), with an integrated audio system and microphones connected to the Internet. Air conditioning system and an appropriate lighting system

	Technology Resources
 (AV, data show, Smart Board, software, etc.)
	A computer for display and use of data with a slide show presentation
Projector screen 
Projector
Microphone + laser pointer

	Other Resources 
(Specify, e.g. if specific laboratory equipment is required, list requirements or attach a list)
	All equipment listed in the course lab specification are required



[bookmark: _35nkun2]G. Course Quality Evaluation 
	Evaluation
Areas/Issues  
	[bookmark: _1ksv4uv]Evaluators 
	Evaluation Methods

	Effectiveness of teaching and assessments
	Students



Course Coordinator
	Course evaluation questionnaire carried out at the end of each semester by the college quality unit.
· Regular review of the course syllabus and teaching / assessment strategies based on comments collected by the course coordinator  from the team of instructors

	Evaluation of Teaching by the Instructor or by the Department
	Course Coordinator and Department
	· Review and evaluate the theoretical or practical teaching strategies employed by the instructors. 
· Instructors performance evaluation form, prepared by course coordinator 
· Evaluated by the head of department at the end of each semester


	Extent of achievement of course learning outcomes
	Quality unit
Department
	Course learning outcomes  evaluation Forms carried out at the end of each semester by the Course Coordinator. 
Evaluated at the end of each semester by the quality unit


Evaluation areas (e.g., Effectiveness of teaching and assessment, Extent of achievement of course learning outcomes, Quality of learning resources, etc.)
Evaluators (Students, Faculty, Program Leaders, Peer Reviewer, Others (specify) 
Assessment Methods (Direct, Indirect)
[bookmark: _44sinio]
[bookmark: _2jxsxqh]H. Specification Approval Data
	Council / Committee
	

	Reference No.
	

	Date
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