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Apply Knowledge of math, Sci, Eng

Design, conduct analyze interpret Experiments.

Design equipment or processes

Function in multi-disciplinary teams

Identify, formulate solve Eng Prob.

Understand professional and ethical problems

Communicate effectively

Understands Global impact on societal context

Life long learning ability

Knowledge of contemporary issues

Tools for Modern engineering practice

Apply material and energy balance 

Listen to Lecture

Solve Examples

Team Work

Peer Assessment

Text Book Readings

Solve Assigned Problems
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1: Low Level  (knowledge & Comprehension)

2: Moderate Level  (Application & Analysis)

3: High Level  (Synthesis & Evaluation)
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DIVIDER 1
Course Design Data

Course: 


ChE 411 – polymer technology (3:3, 1)-Required core Course
Course Description 

Classification of polymeric materials, calculation of molar mass and molar mass distribution, polymerization reactions, kinetics of polymerization reactions, composites materials, polymer processing, mechanical and physical properties, commercial polymer.
Course Prerequisite(s): 

CHEM 323
Prerequisite knowledge

Organic Chemistry
Materials Science
Textbook:
1-Introducion to polymers, by R. J. Young, Chapman & Hall Publishers, 2nd ed.

2-Fundamentals of Polymer Engineering, by Arie Ram, Plenum Press, NewYork. 

Reference:
1-Principles of Polymer Engineering, by N. G. McCrum, C. P. Buckley and C. B. Bucknall, Oxford Science publications, 1989.

2-Textbook of Polymer Science, by F. W. Billmeyer, A wiley-interscience Publication, 3rd ed.

3-Polymers: Chemistry & Physics of modern materials, by J. M. G. Cowie, Published by international Textbook Company Limited, 1973.

4-Engineering with polymers, by P. C. Powell, Chapman & Hall Publishers, 1st ed.1992.

5-Principles of  Polymer Chemistry, by P. J. Flory, Published by Cornell University Press.
Course Leaning Objectives: By completion of the course, the students should be able to:
1. Define the basic vocabulary of polymer science.

2. List and explain the classification of polymeric materials.

3. Recognize the different structure of polymeric materials.

4. Distinguish between thermoplastics, elastomers and thermosets Polymers.
5. Explain the difference between homo and copolymers from engineering point of view.
6. Apply the Molar mass distribution.
7. Calculate Molar mass averages.

8. Define the difference between condensation and addition polymerization reactions.

9. Define linear step polymerization

10. List and explain different polycondensation and polyaddition reactions

11. State and apply Carothers theory.

12. Describe ring formation and explain it effect on the molar mass distribution.

13. Define non Linear step polymerization

14. Describe network polymers such as phenol formaldehyde and epoxy resins and defined its application in engineering.

15. Define polyurethane networks and its application.

16. Define free radical polymerization and the three stages of formation.

17. Explain the rate of Polymerization and the effecting steps.

18. Describe the steady state conditions and its effect on polymerization conditions.

19. Explain auto-acceleration phenomena.

20. Explain chain transfer concept and its effect on polymerization calculations.

21. Describe the effect of inhibitor and retardant on the physical properties of polymeric materials.

22. Define the different methods of free radical polymerization such as bulk, solution, suspension, emulsion, and Ionic polymerization.
23. Describe the advantage and disadvantage of different methods.
24. Define the term taciticity and its effect on the mechanical properties of polymeric materials.

25. Define the basic vocabulary of reinforced polymer.

26. Describe the principle of polymer reinforcement

27. Explain the mechanism of reinforcement and its effect on the mechanical properties of engineering polymer.

28. Define the effect of different polymer matrixes such as thermosets and thermoplastic materials.
29. Define the effect of different fibrous reinforcement and the influence of structure on the mechanical properties of composite materials.
30. Define the effect of different types of fibrous reinforcement such as, glass fiber, carbon fiber, aremid polymer (fiber) and platelet reinforcement on the mechanical properties of composite materials. 
31. Explain different forming techniques such as pultrusion, filament winding, hand lay-up, hand spray-up, compression moulding reinforced reaction injection moulding (RRIM) and reinforced thermoplastics in engineering applications.
32. Define the mechanics of continuous fibers reinforcements and its mathematical application.
33. Calculate the minimum volume fraction of reinforcement.
34. Write and speak with effective communication skills through group work, class participation and in preparation of class projects.

35. Develop an expertise in team problem solving
36. Match the academic integrity issues.
Topic Covered During Class:

· Polymer Chemistry.


1
week
· Molar mass and degree of polymerization.
1
week
· Classification of polymerization reactions.
1
week
· Kinetics of step polymerization reaction.

1
week
· Chain polymerization.


1
week
· Degree of polymerization.


1
week
· Method of free radical polymerization.

1
week
· Stereochemistry of polymerization.

1
week
· Reinforced polymer.


1
week
· Reinforced plastic.



1
week
· Fibrous reinforcement.


1
week
· Forming of reinforcement plastic.

1
week
· Mechanics of fiber reinforcement.

1
week
· How the composite fails under load

1
week
Class Schedule: 
Lecture:

Three 1 hour per week
Tutorial: 
One 3.0 hours session per week
Course Contribution to Professional Component:

Engineering Science:

3 Credit Hours or 100 %     
Engineering Design:

0 Credit Hour or 0 %
 Course Relationship to Program Outcomes:

	Program Outcomes
	ABET Outcomes 
	Program Criteria

	
	a
	b
	c
	d
	e
	f
	g
	h
	i
	j
	k
	l

	Highest Attainable Level of Learning
	2
	3
	2
	
	3
	
	1
	
	
	
	
	1
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Prof. A. A. Wazzan
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Dec 2007
Course Calendar
Course:



ChE 411-Polymer Technology-Fall 2007 

	Week #
	Topics to be covered

	1


	Polymer Chemistry

· Introduction

· Classification of polymers

· Structure

· Thermoplastics

· Elastomers

· Thermosets

· Homopolymers

· Copolymer

	2
	Molar mass and degree of polymerization

· Molar mass distribution

· Molar mass averages

	3
	Classification of polymerization reactions

· Condensation polymerization

· Addition polymerization

· Step polymerization

· Linear step polymerization

· Polycondensation

· Polyaddition

· Carothers Theory

	4
	Kinetics of step polymerization reaction

· Ring formation

· Non Linear step polymerization

· Network polymers

· Phenol formaldehyde resin

· Epoxy resins

· Polyurethane networks

	5


	Chain polymerization

· Free radical polymerization

· Rate of Polymerization

· Steady state conditions

· Autoacceleration

	6
	Degree of polymerization

· Chain Transfer

· Inhibition and retardation

	7
	Method of free radical polymerization

· Bulk polymerization

· Solution polymerization

· Suspension polymerization

· Emulsion polymerization

· Ionic polymerization

	8
	Stereochemistry of polymerization

· Taciticity
· Major exam I
· Major exam I solution

	9


	Reinforced polymer

· Introduction

· Principle of polymer reinforcement

· Mechanism of reinforcement

	10
	Reinforced plastic

· Polymer matrix

· Thermosets

· Thermoplastic

· Fibrous reinforcement

· Structure

	11
	Fibrous reinforcement

· Structure

· Types of fibrous reinforcement

· Glass fiber

· Carbon fiber

· Aremid polymer (fiber)

· Platelet reinforcement

	12
	Forming of reinforcement plastic

· Pultrusion

· Filament winding

· Hand lay-up

· Hand spray-up

· Compression moulding

· Reinforced reaction injection moulding (RRIM)

· Reinforced thermoplastics

	13


	Mechanics of fiber reinforcement

· Continuous fibers

	14
	How the composite fails under load

· Calculation of the minimum volume fraction of reinforcement

· Major exam II
· Major exam II solution


Course Instructional Methods and assessment Tools
Course:


ChE 411- Polymer Technology-Fall 2007
Course Instructional Methods:

Instructional methods of the course include the following activities:
a)  Lecture (L):

· Instructor will teach the topics of the course emphasizing on related   course learning objectives (CLO), while student will take notes and read in the text book and instructor hand out. 

· Student learning outcomes will be measured by major exams, report, and final exam. 

· At the end of each chapter, students will have a major exam related to the topics of the chapter. These exams will fulfill some of the CLO. (Two major exams)

· The correct answers of these exams will be posted at the department bulletin board.

· Each exam will be discussed in class to high light on the common mistakes that have been appeared in the answer sheets

· Students will be divided into teams (2 to 3 students per team), each team will be asked to submit a report for each design project at a pre-announced time.

· At the end of the semester there will be one major final exam that would cover all the maim topics of the course

b) Tutorial (T):

· During the tutorial session, selected problems will solved by the instructor.

· Also students will be divided into teams; each team will solve a number of problems. Instructor will guide the students during the tutorial session.

c) Attendance: 

· Student regular attendance will enhance his final grades.
· When student absence exceeds the 25 % limit ( ~ 7 sessions ) , a report will be send to the Academic Affairs Department to take the necessary action. As a result, student may get DN or AF in the course by applying the university roles.

Direct Assessment Tools:
1. Major Exams:

Two major exams will be held during the semester at the end of each topic. Students will be aware of what are the learning objectives which are assessed by each exam.

2. Reports:

Report will be required (Team work).
3. Final Exam.

Course Design
Goals-Learning Objectives-Passing Criteria and CLO-PO Mapping Matrix
Course: ChE 411-Polymer Technology



Fall 2007
Course goals

The course is intended to : 

Develop the student’ s ability to understand the classification of polymeric materials, calculation of molar mass and molar mass distribution, polymerization reactions, kinetics of polymerization reactions, composites materials, polymer processing, mechanical and physical properties, commercial polymer.
	Course Learning Objective

	Topic # 1: Polymer Chemistry

1. Define the basic vocabulary of polymer science.

2. List and explain the classification of polymeric materials.

3. Recognize the different structure of polymeric materials.

4. Distinguish between thermoplastics, elastomers and thermosets Polymers.

5. Explain the difference between homo and copolymers from engineering point of view.

	Topic # 2: Molar mass and degree of polymerization

6. Apply the Molar mass distribution.

7. Calculate Molar mass averages.

	Topic # 3: Classification of polymerization reactions

8. Define the difference between condensation and addition polymerization reactions.

9. Define linear step polymerization

10. List and explain different polycondensation and polyaddition reactions

11. State and apply Carothers theory.

	Topic # 4: Kinetics of step polymerization reaction

12. Describe ring formation and explain it effect on the molar mass distribution.

13. Define non Linear step polymerization

14. Describe network polymers such as phenol formaldehyde and epoxy resins and defined its application in engineering.

15. Define polyurethane networks and its application.

	Topic # 5: Chain polymerization

16. Define free radical polymerization and the three stages of formation.

17. Explain the rate of Polymerization and the effecting steps.

18. Describe the steady state conditions and its effect on polymerization conditions.

19. Explain auto-acceleration phenomena.

	Topic # 6: Degree of polymerization

20. Explain chain transfer concept and its effect on polymerization calculations.

21. Describe the effect of inhibitor and retardant on the physical properties of polymeric materials.

	Topic # 7: Method of free radical polymerization

22. Define the different methods of free radical polymerization such as bulk, solution, suspension, emulsion, and Ionic polymerization.

23. Describe the advantage and disadvantage of different methods.

	Topic # 8: Stereochemistry of polymerization

24. Define the term taciticity and its effect on the mechanical properties of polymeric materials.

	Topic # 9: Reinforced polymer

25. Define the basic vocabulary of reinforced polymer.

26. Describe the principle of polymer reinforcement

27. Explain the mechanism of reinforcement and its effect on the mechanical properties of engineering polymer.

	Topic # 10: Reinforced plastic

28. Define the effect of different polymer matrixes such as thermosets and thermoplastic materials.

29. Define the effect of different fibrous reinforcement and the influence of structure on the mechanical properties of composite materials.

	Topic # 11: Fibrous reinforcement

30. Define the effect of different types of fibrous reinforcement such as, glass fiber, carbon fiber, aremid polymer (fiber) and platelet reinforcement on the mechanical properties of composite materials.

	Topic # 12: Forming of reinforcement plastic

31. Explain different forming techniques such as pultrusion, filament winding, hand lay-up, hand spray-up, compression moulding reinforced reaction injection moulding (RRIM) and reinforced thermoplastics in engineering applications.

	Topic # 13: Mechanics of fiber reinforcement

32. Define the mechanics of continuous fibers reinforcements and its mathematical application.

	Topic # 14: How the composite fails under load

33. Calculate the minimum volume fraction of reinforcement.

	Team work, Communication skills and ethical considerations

34. Write and speak with effective communication skills through group work, class participation and in preparation of class projects.

35. Develop an expertise in team problem solving

36. Match the academic integrity issues.


Course Learning Objectives –Program outcomes Matrix
	Program Outcomes
	3-a
	3-b
	3-c
	3-d
	3-e
	3-f
	3-g
	3-h
	3-i
	3-j
	3-k
	3-l

	Course Learning Objectives
	
	
	
	
	
	
	
	
	
	
	
	

	 1,2,3,4,8,9,10,12,13,14,15,16,18,20,21,22,23,24,25,28,30,36
	1
	
	
	
	
	
	
	
	
	
	
	

	 5,31
	
	
	1
	
	
	
	
	
	
	
	
	

	 6,7
	
	3
	
	
	
	
	
	
	
	
	
	

	 11,27,32
	
	2
	
	
	
	
	
	
	
	
	
	

	 17
	1
	
	
	
	
	
	
	
	
	
	
	1

	 19
	
	
	
	
	3
	
	
	
	
	
	
	

	 26
	
	
	2
	
	
	
	
	
	
	
	
	

	29
	
	
	1
	
	
	
	
	
	
	
	
	

	 33
	2
	2
	
	
	
	
	
	
	
	
	
	

	 34
	
	
	
	
	
	
	1
	
	
	
	
	

	35
	
	1
	
	
	
	
	
	
	
	
	
	


1: Low level (knowledge & Comprehension), 2: Medium (Application & Analysis),  3: High (Synthesis & Evaluation)

Performance Targets  Passing Criteria):
	Direct performance Targets


	1. 60%of the class students  score over 60%in each course learning objective and each supported program outcome
2. The class average is at least 60% in each course learning objective and each supported program outcome




DIVIDER 2
Course Assessment Data

Indirect assessment Tools
Survey of Course Learning Objectives & Instructional Tools
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Indirect Assessment of Program Outcomes

Course Evaluation Survey

DEPARTMENT OF

 COURSE(      ) - SECTION (        ) - 
SEMESTER (   ) - YEAR 20    /20 





Please complete this questionnaire and tick the box that is most appropriate to your 

answer. This will help us to improve the service we provide to you and other students. 

Your answers and comments are confidential.

Not at all

Somewhat

Moderately

Reasonably

Ext. highly

Course Objectives were clear to me

The Course was beneficial

Resources/facilities (equipment, classroom, lab,etc) were satisfactory

The textbook was beneficial

Lectures were well planned and well executed 

The assessment of the course work was reasonable

Timing to submit the course work was suitable  









Highlyd

Overall, I recommend other students to take this course

4

:





5

:





2

:





3

:





Please list items that could be improved in the following course offering





1

:





Please list some positive aspects of this course:

1

:









The most interesting subject was

:














Results of Indirect assessment Tools
Survey of Course Learning Objectives & Instructional Tools
Course: ChE 411- Polymer Technology


Fall 2007
	Upon the completion of  this course how do you rank your ability to do the following:
	Poor
	Fair
	Adequate
	Good
	Very Good
	Excellent

	
	0
	1
	2
	3
	4
	5

	Define the basic vocabulary of polymer science.
	0%
	0%
	0%
	28.6%
	39.3%
	32.1%

	List and explain the classification of polymeric materials.
	0%
	0%
	3.6%
	28.6%
	35.7%
	32.1%

	Recognize the different structure of polymeric materials.
	0%
	0%
	3.6%
	28.6%
	32.1%
	35.7%

	Distinguish between thermoplastics, elastomers and thermosets Polymers.
	0%
	0%
	0%
	32.1%
	28.6%
	39.2%

	Explain the difference between homo and copolymers from engineering point of view.
	0%
	0%
	0%
	28.6%
	28.6%
	42.9%

	Apply the Molar mass distribution.
	0%
	0%
	0%
	32.1%
	32.1%
	35.7%

	Calculate Molar mass averages.
	0%
	0%
	3.6%
	25%
	25%
	46.4%

	Define the difference between condensation and addition polymerization reactions.
	0%
	3.6%
	3.6%
	28.6%
	17.9%
	46.4%

	Define linear step polymerization
	0%
	3.6%
	0%
	42.9%
	32.1%
	21.4%

	List and explain different polycondensation and polyaddition reactions
	3.6%
	0%
	3.6%
	35.7%
	39.3%
	17.9%

	State and apply Carothers theory.
	0%
	7.1%
	3.6%
	35.7%
	32.1%
	21.4%

	Describe ring formation and explain it effect on the molar mass distribution.
	0%
	0%
	14.3%
	28.6%
	35.7%
	21.4%

	Define non Linear step polymerization
	0%
	3.6%
	3.6%
	42.9%
	32.1%
	17.9%

	Describe network polymers such as phenol formaldehyde and epoxy resins and defined its application in engineering.
	0%
	0%
	14.3%
	28.6%
	32.1%
	25%

	Define polyurethane networks and its application.
	0%
	3.6%
	7.1%
	32.1%
	28.6%
	28.6%

	Define free radical polymerization and the three stages of formation.
	7.1%
	0%
	17.9%
	28.6%
	21.4%
	25%

	Explain the rate of Polymerization and the effecting steps.
	0%
	0%
	7.1%
	42.9%
	28.6%
	21.4%

	Describe the steady state conditions and its effect on polymerization conditions.
	0%
	0%
	10.8%
	28.6%
	42.9%
	17.9%

	Explain auto-acceleration phenomena.
	0%
	0%
	3.6%
	39.3%
	35.7%
	21.4%

	Explain chain transfer concept and its effect on polymerization calculations.
	0%
	3.6%
	7.1%
	39.3%
	28.6%
	21.4%

	Describe the effect of inhibitor and retardant on the physical properties of polymeric materials.
	0%
	0%
	10.7%
	28.6%
	42.9%
	17.9%

	Define the different methods of free radical polymerization such as bulk, solution, suspension, emulsion, and Ionic polymerization.
	0%
	0%
	10.7%
	28.6%
	32.1%
	28.6%

	Describe the advantage and disadvantage of different methods.
	0%
	0%
	7.1%
	25%
	28.6%
	39.3%

	Define the term taciticity and its effect on the mechanical properties of polymeric materials.
	0%
	0%
	7.1%
	28.6%
	28.6%
	38.8%

	Define the basic vocabulary of reinforced polymer.
	0%
	0%
	3.6%
	39.3%
	32.1%
	25%

	Describe the principle of polymer reinforcement
	0%
	0%
	7.1%
	28.6%
	39.3%
	25%

	Explain the mechanism of reinforcement and its effect on the mechanical properties of engineering polymer.
	0%
	0%
	0%
	32.1%
	32.1%
	35.7%

	Define the effect of different polymer matrixes such as thermosets and thermoplastic materials.
	0%
	0%
	7.1%
	25%
	46.4%
	21.4%

	Define the effect of different fibrous reinforcement and the influence of structure on the mechanical properties of composite materials.
	0%
	0%
	0%
	39.3%
	28.6%
	32.1%

	Define the effect of different types of fibrous reinforcement such as, glass fiber, carbon fiber, aremid polymer (fiber) and platelet reinforcement on the mechanical properties of composite materials.
	0%
	3.6%
	7.1%
	32.1%
	35.7%
	21.4%

	Explain different forming techniques such as pultrusion, filament winding, hand lay-up, hand spray-up, compression moulding reinforced reaction injection moulding (RRIM) and reinforced thermoplastics in engineering applications.
	0%
	0%
	10.7%
	39.3%
	25%
	25%

	Define the mechanics of continuous fibers reinforcements and its mathematical application.
	0%
	0%
	10.7%
	32.1%
	39.3%
	17.9%

	Calculate the minimum volume fraction of reinforcement.
	0%
	0%
	10.7%
	35.7%
	17.9%
	35.7%

	Write and speak with effective communication skills through group work, class participation and in preparation of class projects.
	0%
	0%
	7.1%
	39.3%
	25%
	28.6%

	Develop an expertise in team problem solving
	0%
	0%
	3.6%
	17.9%
	39.3%
	39.3%

	Match the academic integrity issues.
	0%
	0%
	0%
	28.6%
	28.6%
	42.9%


	There were 3 instructional and learning tools used in this course. Please indicate how important each of the tools was in helping you attain the course learning objectives.
	Negative value
	No value
	Some Value
	Important
	V. Important
	Vital

	
	0
	1
	2
	3
	4
	5

	Lecture
	0%
	3.6%
	3.6%
	28.6%
	17.9%
	46.4%

	Major Exams
	0%
	3.6%
	3.6%
	42.9%
	32.1%
	17.9%

	Reports
	0%
	0%
	14.3%
	28.6%
	32.1%
	25%


Direct Assessment Tools
Report # 1

Report # 1

Write about Polyethylene covering the following points
· General description

· Properties

· Formation

· Classification

· Application in industry

Results of Direct Assessment Tools
Divider 3
Supported Program Outcomes

{Outcome a}
Outcome 3a: ChE students will have, by the time of graduation, an ability to apply mathematics, science, and engineering fundamentals.

Course: ChE 411- Polymer Engineering



Fall2007-2008
Instructional Methods used  to address the outcome:

As seen from the course articulation matrix this outcome is addressed through the following topics and course learning objectives:

	Topics and Learning Objectives
	LOL *Achieved

	CLO-1,2,3,4,8,9,10,12,13,14,15,16,17,18,20,21,22,23,24,25,28,30,36
	1

	CLO-33
	2


Maximum attainable level of learning:

1: Low level (knowledge & comprehension), 2; Medium ( Application & Analysis), 3: High ( Synthesis & Evaluation) 

These 24 course learning objectives are developed the following in-class and out-of class learning activities:
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Course Materials used to address outcome “a”
Materials used to address the above mentioned topics and course learning objectives are also used to address this outcome

Indirect Assessment Tool for Outcome “a”

Course (ChE 411) –Fall 2007
	Upon the completion of  this course how do you rank your ability to do the following:
	Poor
	Fair
	Adequate
	Good
	Very Good
	Excellent

	
	0
	1
	2
	3
	4
	5

	Define the basic vocabulary of polymer science.
	
	
	
	
	
	

	List and explain the classification of polymeric materials.
	
	
	
	
	
	

	Recognize the different structure of polymeric materials.
	
	
	
	
	
	

	Distinguish between thermoplastics, elastomers and thermosets Polymers.
	
	
	
	
	
	

	Define the difference between condensation and addition polymerization reactions……
	
	
	
	
	
	

	Define linear step polymerization
	
	
	
	
	
	

	List and explain different polycondensation and polyaddition reactions
	
	
	
	
	
	

	Describe ring formation and explain it effect on the molar mass distribution……
	
	
	
	
	
	

	Define non Linear step polymerization
	
	
	
	
	
	

	Describe network polymers such as phenol formaldehyde and epoxy resins and defined its application in engineering.
	
	
	
	
	
	

	Define polyurethane networks and its application.
	
	
	
	
	
	

	Define free radical polymerization and the three stages of formation.
	
	
	
	
	
	

	Explain the rate of Polymerization and the effecting steps.
	
	
	
	
	
	

	Describe the steady state conditions and its effect on polymerization conditions.
	
	
	
	
	
	

	Explain chain transfer concept and its effect on polymerization calculations…….
	
	
	
	
	
	

	Describe the effect of inhibitor and retardant on the physical properties of polymeric materials.
	
	
	
	
	
	

	Define the different methods of free radical polymerization such as bulk, solution, suspension, emulsion, and Ionic polymerization.
	
	
	
	
	
	

	Describe the advantage and disadvantage of different methods.
	
	
	
	
	
	

	Define the term taciticity and its effect on the mechanical properties of polymeric materials.
	
	
	
	
	
	

	Define the basic vocabulary of reinforced polymer.
	
	
	
	
	
	

	Define the effect of different polymer matrixes such as thermosets and thermoplastic materials……
	
	
	
	
	
	

	Define the effect of different types of fibrous reinforcement such as, glass fiber, carbon fiber, aremid polymer (fiber) and platelet reinforcement on the mechanical properties of composite materials……
	
	
	
	
	
	

	Calculate the minimum volume fraction of reinforcement.
	
	
	
	
	
	

	Match the academic integrity issues.
	
	
	
	
	
	


Results of Indirect Assessment Tool for Outcome “a”

Course (ChE 411) –Fall 2007
	Upon the completion of  this course how do you rank your ability to do the following:
	Poor
	Fair
	Adequate
	Good
	Very Good
	Excellent

	
	0
	1
	2
	3
	4
	5

	Define the basic vocabulary of polymer science.
	0%
	0%
	0%
	28.6%
	39.3%
	32.1%

	List and explain the classification of polymeric materials.
	0%
	0%
	3.6%
	28.6%
	35.7%
	32.1%

	Recognize the different structure of polymeric materials.
	0%
	0%
	3.6%
	28.6%
	32.1%
	35.7%

	Distinguish between thermoplastics, elastomers and thermosets Polymers.
	0%
	0%
	0%
	32.1%
	28.6%
	39.2%

	Define the difference between condensation and addition polymerization reactions……
	0%
	3.6%
	3.6%
	28.6%
	17.9%
	46.4%

	Define linear step polymerization
	0%
	3.6%
	0%
	42.9%
	32.1%
	21.4%

	List and explain different polycondensation and polyaddition reactions
	3.6%
	0%
	3.6%
	35.7%
	39.3%
	17.9%

	Describe ring formation and explain it effect on the molar mass distribution……
	0%
	0%
	14.3%
	28.6%
	35.7%
	21.4%

	Define non Linear step polymerization
	0%
	3.6%
	3.6%
	42.9%
	32.1%
	17.9%

	Describe network polymers such as phenol formaldehyde and epoxy resins and defined its application in engineering.
	0%
	0%
	14.3%
	28.6%
	32.1%
	25%

	Define polyurethane networks and its application.
	0%
	3.6%
	7.1%
	32.1%
	28.6%
	28.6%

	Define free radical polymerization and the three stages of formation.
	7.1%
	0%
	17.9%
	28.6%
	21.4%
	25%

	Explain the rate of Polymerization and the effecting steps.
	0%
	0%
	7.1%
	42.9%
	28.6%
	21.4%

	Describe the steady state conditions and its effect on polymerization conditions.
	0%
	0%
	10.8%
	28.6%
	42.9%
	17.9%

	Explain chain transfer concept and its effect on polymerization calculations…….
	0%
	3.6%
	7.1%
	39.3%
	28.6%
	21.4%

	Describe the effect of inhibitor and retardant on the physical properties of polymeric materials.
	0%
	0%
	10.7%
	28.6%
	42.9%
	17.9%

	Define the different methods of free radical polymerization such as bulk, solution, suspension, emulsion, and Ionic polymerization.
	0%
	0%
	10.7%
	28.6%
	32.1%
	28.6%

	Describe the advantage and disadvantage of different methods.
	0%
	0%
	7.1%
	25%
	28.6%
	39.3%

	Define the term taciticity and its effect on the mechanical properties of polymeric materials.
	0%
	0%
	7.1%
	28.6%
	28.6%
	38.8%

	Define the basic vocabulary of reinforced polymer.
	0%
	0%
	3.6%
	39.3%
	32.1%
	25%

	Define the effect of different polymer matrixes such as thermosets and thermoplastic materials……
	0%
	0%
	7.1%
	25%
	46.4%
	21.4%

	Define the effect of different types of fibrous reinforcement such as, glass fiber, carbon fiber, aremid polymer (fiber) and platelet reinforcement on the mechanical properties of composite materials……
	0%
	3.6%
	7.1%
	32.1%
	35.7%
	21.4%

	Calculate the minimum volume fraction of reinforcement.
	0%
	0%
	10.7%
	35.7%
	17.9%
	35.7%

	Match the academic integrity issues.
	0%
	0%
	0%
	28.6%
	28.6%
	42.9%


Direct Assessment Tools for Outcome “a”

	ChE 411
	Direct Assessment Tools

	OUTCOME "a"
	Major Exam -1
	Major Exam -2
	Reports
	Final Exam

	Topics & Learning Objectives addressing the outcome
	
	
	
	

	CLO-1
	X
	
	
	
	

	CLO-2
	X
	
	
	
	

	CLO-3
	X
	
	
	

	CLO-4
	X
	
	
	

	CLO-8
	X
	
	
	

	CLO-9
	
	
	
	

	CLO-10
	
	
	
	

	CLO-12
	
	
	
	

	CLO-13
	X
	
	
	

	CLO-14
	X
	
	
	

	CLO-15
	X
	
	
	

	CLO-16
	X
	
	
	

	CLO-17
	X
	
	
	

	CLO-18
	X
	
	
	

	CLO-20
	X
	
	
	

	CLO-21
	X
	
	
	

	CLO-22
	X
	
	
	

	CLO-23
	X
	
	
	

	CLO-24
	X
	
	
	

	CLO-25
	X
	
	
	

	CLO-28
	
	X
	
	

	CLO-30
	
	X
	
	

	CLO-33
	
	X
	
	X

	CLO-36
	
	
	X
	


Results of Direct Assessment Tools for outcome "a":
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93%
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72%

PROGRAM OUTCOME

(students*learning heights*coverage hours)
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No. OF STUDENTS PASSING THE COURSE 

0

AVERAGE ACHIEVEMENT OF PASSING STUDENTS

WITHOUT SATISFYING AN OUTCOME

ON EACH PROGRAM OUTCOME

74%

ALLOCATED WEIGHT IN OVERALL COURSE GRADE (%)

59%


Divider 4

Supported Program Outcomes

{Outcome b}
Outcome 3b: ChE students will have an ability to design and conduct experiments, as well as to analyze and interpret data
Course: ChE 411- Polymer Engineering


Fall 2006-2007

Instructional Methods used  to address the outcome:

As seen from the course articulation matrix this outcome is addressed through the following topics and course learning objectives:

	Topics and Learning Objectives
	LOL *Achieved

	CLO-6,7
	3

	CLO-11,27,32,33
	2

	CLO-35
	1


Maximum attainable level of learning:

1: Low level (knowledge & comprehension), 2; Medium ( Application & Analysis), 3: High ( Synthesis & Evaluation) 

This 7 course learning objectives are developed the following in-class and out-of class learning activities:
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Indirect Assessment Tool for Outcome “b”

Course (ChE 411) –Fall 2007
	Upon the completion of  this course how do you rank your ability to do the following:
	Poor
	Fair
	Adequate
	Good
	Very Good
	Excellent

	
	0
	1
	2
	3
	4
	5

	Apply the Molar mass distribution……….
	
	
	
	
	
	

	Calculate Molar mass averages…………….
	
	
	
	
	
	

	State and apply Carothers theory…………
	
	
	
	
	
	

	Explain the mechanism of reinforcement and its effect on the mechanical properties of engineering polymer……….
	
	
	
	
	
	

	Define the mechanics of continuous fibers reinforcements and its mathematical application……..
	
	
	
	
	
	

	Calculate the minimum volume fraction of reinforcement………
	
	
	
	
	
	

	Develop an expertise in team problem solving………..
	
	
	
	
	
	


Results of Indirect Assessment Tool for Outcome “b”

Course (ChE 411) –Fall 2007
	Upon the completion of  this course how do you rank your ability to do the following:
	Poor
	Fair
	Adequate
	Good
	Very Good
	Excellent

	
	0
	1
	2
	3
	4
	5

	Apply the Molar mass distribution……….
	0%
	0%
	0%
	32.1%
	32.1%
	35.7%

	Calculate Molar mass averages…………….
	0%
	0%
	3.6%
	25%
	25%
	46.4%

	State and apply Carothers theory…………
	0%
	7.1%
	3.6%
	35.7%
	32.1%
	21.4%

	Explain the mechanism of reinforcement and its effect on the mechanical properties of engineering polymer……….
	0%
	0%
	0%
	32.1%
	32.1%
	35.7%

	Define the mechanics of continuous fibers reinforcements and its mathematical application……..
	0%
	0%
	10.7%
	32.1%
	39.3%
	17.9%

	Calculate the minimum volume fraction of reinforcement………
	0%
	0%
	10.7%
	35.7%
	17.9%
	35.7%

	Develop an expertise in team problem solving………..
	0%
	0%
	3.6%
	17.9%
	39.3%
	39.3%


Direct Assessment Tools for Outcome “b”
	ChE 411
	Direct Assessment Tools

	OUTCOME "b"
	Major Exam -1
	Major Exam -2
	Reports
	Final Exam

	Topics & Learning Objectives addressing the outcome
	
	
	
	

	CLO-6
	
	
	
	X
	

	CLO-7
	
	
	
	X
	

	CLO-11
	
	
	
	

	CLO-27
	
	X
	
	

	CLO-32
	
	X
	
	

	CLO-33
	
	X
	
	X

	CLO-35
	
	
	X
	


Results of Direct Assessment Tools for outcome "b":
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b
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1
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Divider 5

Supported Program Outcomes

{Outcome c}
Outcome 3c: ChE students will have, an ability to design a system, component, or process to meet desired needs
 Course: ChE 411- Polymer Engineering



Fall 2006-2007

Instructional Methods used  to address the outcome:

As seen from the course articulation matrix this outcome is addressed through the following topics and course learning objectives:

	Topics and Learning Objectives
	LOL *Achieved

	CLO-5,29,31
	1

	CLO-26
	2


Maximum attainable level of learning:

1: Low level (knowledge & comprehension), 2; Medium ( Application & Analysis), 3: High ( Synthesis & Evaluation) 

This 4 course learning objectives are developed the following in-class and out-of class learning activities:
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Indirect Assessment Tool for Outcome “c”

Course (ChE 411) –Fall 2007
	Upon the completion of  this course how do you rank your ability to do the following:
	Poor
	Fair
	Adequate
	Good
	Very Good
	Excellent

	
	0
	1
	2
	3
	4
	5

	Explain the difference between homo and copolymers from engineering point of view
	
	
	
	
	
	

	Describe the principle of polymer reinforcement
	
	
	
	
	
	

	Define the effect of different types of fibrous reinforcement such as, glass fiber, carbon fiber, aremid polymer (fiber) and platelet reinforcement on the mechanical properties of composite materials.
	
	
	
	
	
	

	Explain different forming techniques such as pultrusion, filament winding, hand lay-up, hand spray-up, compression moulding reinforced reaction injection moulding (RRIM) and reinforced thermoplastics in engineering applications
	
	
	
	
	
	


Results of Indirect Assessment Tool for Outcome “c”

Course (ChE 411) –Fall 2007
	Upon the completion of  this course how do you rank your ability to do the following:
	Poor
	Fair
	Adequate
	Good
	Very Good
	Excellent

	
	0
	1
	2
	3
	4
	5

	Explain the difference between homo and copolymers from engineering point of view
	0%
	0%
	0%
	28.6%
	28.6%
	42.9%

	Describe the principle of polymer reinforcement
	0%
	0%
	7.1%
	28.6%
	39.3%
	25%

	Define the effect of different types of fibrous reinforcement such as, glass fiber, carbon fiber, aremid polymer (fiber) and platelet reinforcement on the mechanical properties of composite materials.
	0%
	3.6%
	7.1%
	32.1%
	35.7%
	21.4%

	Explain different forming techniques such as pultrusion, filament winding, hand lay-up, hand spray-up, compression moulding reinforced reaction injection moulding (RRIM) and reinforced thermoplastics in engineering applications
	0%
	0%
	10.7%
	39.3%
	25%
	25%


Direct Assessment Tools for Outcome “c”
	ChE 411
	Direct Assessment Tools

	OUTCOME "c"
	Major Exam -1
	Major Exam - 2
	Reports
	Final Exam

	Topics & Learning Objectives addressing the outcome
	
	
	
	

	CLO-5
	X
	
	
	
	

	CLO-26
	
	X
	
	
	

	CLO-29
	
	X
	
	

	CLO-31
	
	X
	
	


Results of Direct Assessment Tools for outcome "c":
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c

82%
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PERCENTAGE OF CLASS STUDENTS SATISFYING 

PERCENTAGE OF COURSE PASSING STUDENTS 

81%

CRITERION FOR EACH P.O. 

82%

AVERAGE CLASS ACHIEVEMENT ON EACH

72%

PERCENTAGE OF COURSE PASSING STUDENTS 

81%

SATISFYING CRITERION FOR EACH P.O. 

AVERAGE CLASS ACHIEVEMENT ON EACH

PROGRAM OUTCOME

AVERAGE ACHIEVEMENT OF PASSING STUDENTS

73%

72%

No. OF STUDENTS PASSING THE COURSE 

5

AVERAGE ACHIEVEMENT OF PASSING STUDENTS

WITHOUT SATISFYING AN OUTCOME

ON EACH PROGRAM OUTCOME

73%

(students*learning heights*coverage hours)

308

CLASS EXPOSURE TO PROGRAM OUTCOMES 

ALLOCATED WEIGHT IN OVERALL COURSE GRADE (%)

8%

ALLOCATED WEIGHT IN OVERALL COURSE GRADE (%)

8%


Divider 6

Supported Program Outcomes

{Outcome e}
Outcome 3e: ChE students will have,  an ability to identify, formulates, and solves engineering problems
Course: ChE 411- Polymer Engineering



Fall2007-2008
Instructional Methods used  to address the outcome:

As seen from the course articulation matrix this outcome is addressed through the following topics and course learning objectives:

	Topics and Learning Objectives
	LOL *Achieved

	CLO-19
	3


Maximum attainable level of learning:

1: Low level (knowledge & comprehension), 2; Medium ( Application & Analysis), 3: High ( Synthesis & Evaluation) 

This one course learning objectives are developed the following in-class and out-of class learning activities:
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Indirect Assessment Tool for Outcome “e”

Course (ChE 411) –Fall 2007
	Upon the completion of  this course how do you rank your ability to do the following:
	Poor
	Fair
	Adequate
	Good
	Very Good
	Excellent

	
	0
	1
	2
	3
	4
	5

	Explain auto-acceleration phenomena.
	
	
	
	
	
	


Results of Indirect Assessment Tool for Outcome “e”

Course (ChE 411) –Fall 2007
	Upon the completion of  this course how do you rank your ability to do the following:
	Poor
	Fair
	Adequate
	Good
	Very Good
	Excellent

	
	0
	1
	2
	3
	4
	5

	Explain auto-acceleration phenomena.
	0%
	0%
	3.6%
	39.3%
	35.7%
	21.4%


Direct Assessment Tools for Outcome “e”
	ChE 411
	Direct Assessment Tools

	OUTCOME "e"
	Major Exam -1
	Major Exam -2
	Reports
	Final Exam

	Topics & Learning Objectives addressing the outcome
	
	
	
	

	CLO-19
	X
	
	
	
	


Results of Direct Assessment Tools for outcome "e":
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54%
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50%
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63%

PERCENTAGE OF COURSE PASSING STUDENTS 

SATISFYING CRITERION FOR EACH P.O. 

54%

AVERAGE CLASS ACHIEVEMENT ON EACH

PROGRAM OUTCOME

AVERAGE ACHIEVEMENT OF PASSING STUDENTS

65%

63%

No. OF STUDENTS PASSING THE COURSE 

AVERAGE ACHIEVEMENT OF PASSING STUDENTS

WITHOUT SATISFYING AN OUTCOME

12

ON EACH PROGRAM OUTCOME

65%

(students*learning heights*coverage hours)

CLASS EXPOSURE TO PROGRAM OUTCOMES 

252

ALLOCATED WEIGHT IN OVERALL COURSE GRADE (%)

1%

ALLOCATED WEIGHT IN OVERALL COURSE GRADE (%)

1%


Divider 7

Supported Program Outcomes

{Outcome g}
Outcome 3g: ChE students will have an ability to communicate effectively
 Course: ChE 411- Polymer Engineering


Fall2007-2008
Instructional Methods used  to address the outcome:

As seen from the course articulation matrix this outcome is addressed through the following topics and course learning objectives:

	Topics and Learning Objectives
	LOL *Achieved

	CLO-34
	1


Maximum attainable level of learning:

1: Low level (knowledge & comprehension), 2; Medium ( Application & Analysis), 3: High ( Synthesis & Evaluation) 

This one course learning objectives are developed the following in-class and out-of class learning activities:
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Indirect Assessment Tool for Outcome “g”

Course (ChE 411) –Fall 2007
	Upon the completion of  this course how do you rank your ability to do the following:
	Poor
	Fair
	Adequate
	Good
	Very Good
	Excellent

	
	0
	1
	2
	3
	4
	5

	Write and speak with effective communication skills through group work, class participation and in preparation of class projects.
	
	
	
	
	
	


Results of Indirect Assessment Tool for Outcome “g”

Course (ChE 411) –Fall 2007
	Upon the completion of  this course how do you rank your ability to do the following:
	Poor
	Fair
	Adequate
	Good
	Very Good
	Excellent

	
	0
	1
	2
	3
	4
	5

	Write and speak with effective communication skills through group work, class participation and in preparation of class projects.
	0%
	0%
	7.1%
	39.3%
	25%
	28.6%


Direct Assessment Tools for Outcome “g”
	ChE 411
	Direct Assessment Tools

	OUTCOME "g"
	Major Exam -1
	Major Exam -2
	Reports
	Final Exam

	Topics & Learning Objectives addressing the outcome
	
	
	
	

	CLO-34
	
	X
	
	
	


Results of Direct Assessment Tools for outcome "g":
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Supported Program Outcomes

{Outcome l}
Outcome 3l: ChE students will have, by the time of graduation, a working knowledge including material and energy balances applied to chemical processes; thermodynamics; heat, mass, and momentum transfer; chemical reaction engineering; separation processes; process simulation, simulation and control; process design; and  appropriate modern experimental and computing techniques.    

Course: ChE 411-Polymer Engineering



Fall2007-2008
Instructional Methods used  to address the outcome:

As seen from the course articulation matrix this outcome is addressed through the following topics and course learning objectives:

	Topics and Learning Objectives
	LOL *Achieved

	CLO-17
	1


Maximum attainable level of learning:

1: Low level (knowledge & comprehension), 2; Medium ( Application & Analysis), 3: High ( Synthesis & Evaluation) 

These one course learning objectives are developed the following in-class and out-of class learning activities:
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Indirect Assessment Tool for Outcome “l”

Course (ChE 411) –Fall 2007
	Upon the completion of  this course how do you rank your ability to do the following:
	Poor
	Fair
	Adequate
	Good
	Very Good
	Excellent

	
	0
	1
	2
	3
	4
	5

	Explain the rate of Polymerization and the effecting steps.
	
	
	
	
	
	


Results of Indirect Assessment Tool for Outcome “l”

Course (ChE 411) –Fall 2007
	Upon the completion of  this course how do you rank your ability to do the following:
	Poor
	Fair
	Adequate
	Good
	Very Good
	Excellent

	
	0
	1
	2
	3
	4
	5

	Explain the rate of Polymerization and the effecting steps.
	0%
	0%
	7.1%
	42.9%
	28.6%
	21.4%


Direct Assessment Tools for Outcome “l”

	ChE 411
	Direct Assessment Tools

	OUTCOME "l"
	Major Exam -1
	Major Exam -1
	Reports
	Final Exam

	Topics & Learning Objectives addressing the outcome
	
	
	
	

	CLO-17
	X
	
	
	
	


Results of Direct Assessment Tools for outcome "l":
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