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Course Design Data

Course:


 ChE 210 - Materials Science (3:3, 1)-Required Core 
Course description:

Classification of engineering materials, atomic and molecular bonding. Properties and microstructure, elastic and plastic behaviour.Order in solids, phases and solid- solutions, crystal geometry. Disorder in solids, atomic movement and  rearrangment,phase diagrams, solid-state transformations. Applications of metals, ceramics, ploymers and composites .Service stability, corrosion and failure. Involves laboratory experiments and practices.

Prerequisite:

CHEM 101E & PHYS 101E
Textbooks
1- Elements of Materials Science & Engineering By L.H. Van Vlack (6th edition). Addison- Wesley Pub.Co.Inc.1990  

2- Materials Science & Engineering By W.D. Callister, Jr (7th edition). J.Wily, 7

Reference:

ASM Handbook 10th edition
Course Learning Objectives:

1. Acquire a sound understanding of crystal structures by studying theoretical and practical                                                                                                           models of lattices.

2. Determine characteristics of crystal planes & directions.
3. Calculate dimensional changes resulting from polymorphic transformations
4. Illustrate how internal structure affects material properties
5. Construct and analyze  experimental stress-strain curves

6. Experimentally measure and discuss hardness of metallic materials
7. Determine toughens experimentally and discuss its engineering significance in low temperature applications of steel. 
8. Apply Bragg Law to calculate lattice parameters form x-ray diffraction charts .
9. Apply practical metallographic preparation techniques and understand microscopic observations of metallic surfaces.
10. Discuss crystal defects and their effects on properties

11. Evaluate grain parameters in metals and alloys by analytical techniques applied to real micrographs.
12. Apply Fick`s 1st law to calculate diffusion flux
13. Apply Arrenius Equation to show the influence of temp. on solute diffusivity in solids
14. Apply Schmidt Law to analyze critical resolved shear stress

15. Discuss mechanism of plastic deformation and rules for slip

16. Apply the principles of strain hardening and recrystallization to alloy design

17. Quantify recrystallization  temperature.- time relationship

18. Explain stages and mechanism of creep and its mitigation

19. Discuss solid solutions & rules for solid solubility
20. Understand fatigue , SN-curves & factors influencing fatigue life

21. Discuss fracture & factors effecting ductile-to-brittle transition
22. Construct and analyze cooling curves (of metals & alloys) from experimental data.
23. Construct equilibrium phase diagrams of alloy systems to determine quantity of phases
24. Develop  and apply the lever arm  rule
25. Classify  steels
Course Topics and Duration 
· INTRODUCTION




1
WEEK
· BONDING AND COORDINATION


1
WEEK
· CRYSTAL STRUCTURES (ATOMIC ORDER)

1
WEEK
· CRYSTALLOGRAPHY




1
WEEK
· ATOMIC DISORDDER IN SOLIDS


1
WEEK
· SOLID SOLUTIONS




1
WEEK
· DEFORMATION AND FRACTURE


1
WEEK
· TYPES OF FRACTURE




1
WEEK
· SHAPING STRENGTHENING 



1
WEEK
· PERFORMANCE OF MATERIALS IN SERVICE

1
WEEK
· PHASE EQUILIBRIA




2
WEEKS


· REACTION RATES




1
WEEK

· OXYDATION & CORROSION



1
WEEK
Class Schedule:
· Lecture :
 three 1 hour sessions per week
· Lab   :

 one 3 hours session per week
Course Contribution to professional Component:
· Engineering science:
 3 credits or100%

· Engineering design:
 0 credits 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
	3
	3
	1
	
	3
	
	
	
	
	
	
	


*1: Low level (Knowledge & Comprehension),       2: Medium (Application & Analysis),        3; High (synthesis & Evaluation)

Prepared by: Prof. A.A.WAZZAN
Last update: Dec. 2007
Course Calendar
Course:



ChE 210-Materials Science- Fall- 2007   

	Week
	Topics to be covered

	1
	INTRODUCTION

· Relevance of materials & engineering

· Structure- processing –properties-performance relation

· Type of engineering materials

	2
	ATOMIC BONDING AND COORDINATION

	3
	CRYSTAL STRUCTURES( ATOMIC ORDER)

· Cubic lattices

· Hexagonal close packed lattice

· Polymorphism

· Unit cell geometry

	4
	CRYSTALLOGRAPHY

· Crystal directions

· Crystal planes, Miller indices

· X-ray diffraction ( Bragg equation)

	5
	ATOMIC DISORDDER IN SOLIDS

· Imperfections in crystalline solids

· Point defects, linear defects, planar defects

· Non- crystalline materials

	6
	SOLID SOLUTIONS

· Atomic diffusion in solids (Ficks first Law)

	7
	DEFORMATION AND FRACTURE

· Elastic deformation

· Plastic deformation

· Stress-strain curve

· Deformation mechanisms

	8
	FRACTURE

· Ductile fracture

· Brittle fracture

· Ductile-brittle transition

· Fracture toughness

	9
	SHAPING STRENGTHENING & TOUCHENING PROCESSES

· Strain hardening & Annealing

	10
	PERFORMANCE OF MATERIALS IN SERVICE

· Delayed fracture ( cyclic fatigue)

· Performance of metals at high temperature(creep)

· Oxidation of metals

	11
	PHASE EQUILIBRIA

· Equilibrium phase diagrams

· Chemical composition of equilibrated phases

· Quantities of phases in equilibrated mixtures 

	12
	· Invariant reactions

· Selected phase diagrams

· The Fe-C system

	13
	REACTION RATES

· Homogenous nucleation

· Heterogeneous nucleation

	14
	CORROSION

· Corrosion reactions

· Corrosion control


Course Instructional Methods and assessment Tools
Course:


ChE 210- Materials Science –
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. 

· Student learning outcomes will be measured by homework assignments, quizzes, reports, mid-term and final exam 

· At the end of each topic, students will have a quiz 

· Students will be informed by the correct answers of the taken quizzes to ensure that the learning objectives are fulfilled

· Students will be divided into teams of 3 students “per team” , each team will be asked to submit the first report in week # 7 and the second report at the end of semester

· Students will take one mid-term exam at a pre-reported time. The exam will be reported on the department notice board in addition to some high light (in class) on the common mistakes that have been appeared in the answer sheets

· 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 class, the difficult problems will be solved by the instructor.

· Students will be divided into teams; each team will be assigned to solve a number of problems. Instructor will guide the students during the class.

Direct Assessment Tools:
1. Quizzes:

2. Lab. Reports

3. Final Exam.

Course Design
Goals-Learning Objectives-Passing Criteria and CLO-PO Mapping Matrix
Course:

ChE 210-Materials Science-


Fall- 2007

Course goals
The course is intended to:

Develop the student’s ability to understand the internal atomic arrangement in engineering materials, atomic coordination and crystal structures, crystal defects and atomic diffusion, elastic plastic deformation and mode of fracture, phase equilibria in binary alloy systems, methods of strengthening materials, failure of materials under cycling loading and at elevated temperatures under static loading and oxidation and corrosion of metallic materials
Course Learning Objectives:
1. Acquire a sound understanding of crystal structures by studing theoretical and practical                                                                                                           models of lattices.

2. Determine characteristics of crystal planes & directions.

3. Calculate dimensional changes resulting from polymorphic transformations

4. Illustrate how internal structure affects material properties

5. Construct and analyses of experimental stress-strain curves

6. Experimentally measure and discuss hardness of metallic materials

7. Determine toughens experimentally and discuss its engineering significance in low temperature applications of steel. 

8. Apply Bragg Law to calculate lattice parameters form x-ray diffraction charts of cubic crystals

9. Apply practical metallographic preparation techniques and understand microscopic observations of metallic surfaces.

10. Discuss crystal defects and their effects on properties

11. Determine grain parameters in metals and alloys by analytical techniques applied to real micrographs.

12. Apply Fick`s 1st law to calculate diffusion flux
13. Use Arrenius Equation to show the influence of temp. on solute diffusivity in solids

14. Apply Schmidt Law to analyze critical resolved shear stress

15. Discuss mechanism of plastic deformation and rules for slip

16. Apply the principle of strain hardening and annealing to alloy design

17. Quantify recrystallization  temp.- time relationship

18. Explain stages and mechanism of creep and its mitigation

19. Discuss solid solutions & rules for solid solubility

20. Understand fatigue , SN-curves & factors influencing fatigue life

21. Discuss fracture & factors effecting ductile-to-brittle transition

22. Construct and analyze cooling curves (of metals & alloys) from experimental data.

23. Construct equilibrium phase diagrams of alloy systems to determine quantity of phases

24. Develop  and apply the lever arm  rules

25. Understand classification of steels

Mapping Matrix for ChE 210

[image: image1.emf]Materials Science

ChE 210

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 

Course learning Objectives

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

CLO 1 2

CLO 2 3

CLO 3 3 3

CLO 4 1

CLO 5 3

CLO 6 2 2

CLO 7 2 2

CLO 8 3

CLO 9 1

CLO 10 1

CLO 11 3

CLO 12 2

CLO 13 2  

CLO 14 2

CLO 15 2 2

CLO 16 3

CLO 17 3

CLO 18 3

CLO 19 2

CLO 20 1

CLO 21 2

CLO 22 3

CLO 23 2

CLO 24 2

CLO 25 1 1  

Program Outcomes


Performance Targets  Passing Criteria):
	Direct performance Targets


	1. 100% 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




Course Articulation Matrix for ChE 210
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ChE 210

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

Experiments

Text Book Readings

Solve Assigned Problems

Lab Reports 

Quizzes

Mid Term Exam.

Final Exam

Level of Learning in

Level of Learning out

Course  learning 

Objectives

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

CLO 1

2

x x x x x x x U 2

CLO 2

3

x x x x x x x x 1

3

CLO 3

3 3

x x x x x 1

3

CLO 4

1

x x x x x U

1

CLO 5

3

x x x x x x x x 1

3

CLO 6

2 2

x x x x x x x 1

2

CLO 7

2 2

x x x x x x x x x 1

2

CLO 8

3

x x x x 1

3

CLO 9

1

x x x x x U

1

CLO 10

1

x x x x x x x U

1

CLO 11

3

x x x x x x x x 1

3

CLO 12

2

x x x x x x U

2

CLO 13

2

x x x x U 2

CLO 14

2

x x x x x U

2

CLO 15

2 2

x x x x x x U

2

CLO 16

3

x x x x x 1

3

CLO 17

3

x x x 1

3

CLO 18

3

x x x x x x 1

3

CLO 19

2

x x x x U

2

CLO 20

1

x x x x x 1

1

CLO 21

2

x x x x x x x 1

2

CLO 22

3

x x x x x x x x 1

3

CLO 23

2

x x x x x x x U

2

CLO 24

2

x x x x x x U

2

CLO 25

1 1

x x x U

1

1: Low Level  (knowledge & Comprehension) 2: Moderate Level  (Application & Analysis) 3: High Level  (Synthesis & Evaluation)

U : Unaware


DIVIDER 2
Course Assessment Data

Indirect Assessment Tools

Course Level Survey

Course Evaluation Survey

Students Survey for Course Learning Objectives and Instructional tools

Results of Indirect Assessment Tools

DIRECT ASSESSMENT TOOLS

List of Laboratory Experiments For the Course ChE 210-Materials Science

1- Tensile Testing

2- Hardness Testing

3- Impact Testing 

4- Crystals Structure Models

5- X-Ray Diffraction Charts

6- Metallographic Surface Preparation

7- Grain Parameters

8- Cooling Curves

9- Construction of Equilibrium  Phase Diagrams

Results of Direct Assessment Tools

End of Semester Course Assessment and Improvement Report

Students Work Samples

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 210-Materials Science




Spring-2007
Instructional Methods used to address the outcome:

As seen from the course articulation matrix this outcome is addressed through the following course learning objectives (CLO):



[image: image3.emf]OUTCOME A

ChE 210

Course  learning Objectives

LOL

CLO 1

2

CLO 2

3

CLO 3

3

CLO 5

3

CLO 6

2

CLO 7

2

CLO 8

3

CLO 10

1

CLO 12

2

CLO 13

2

CLO 14

2

CLO 15

2

CLO 16

3

CLO 18

3

CLO 19

2

CLO 23

2

CLO 24

2

CLO 25

1


Maximum attainable level of learning
:

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

These 18 course learning objectives are developed the following in-class and out-of class learning activities:



[image: image4.emf]OUTCOME A

In Class Activities Out of Class Activities

ChE 210

Listen to Lecture

Solve Examples

Team Work

Experiments

Text Book Readings

Solve Assigned Problems

Course  learning Objectives LOL

CLO 1

2 x x x x

CLO 2

3 x x x x x

CLO 3

3 x x x x

CLO 5

3 x x x x x

CLO 6

2 x x x x x

CLO 7

2 x x x x x x

CLO 8

3 x x x

CLO 10

1 x x x x

CLO 12

2 x x x x

CLO 13

2 x x

CLO 14

2 x x x x

CLO 15

2 x x x x

CLO 16

3 x x x

CLO 18

3 x x x x

CLO 19

2 x x

CLO 23

2 x x x x

CLO 24

2 x x x x

CLO 25

1 x x


Indirect Assessment Tools for outcome "a":
[image: image5.wmf]0
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  a
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1

  a

.

2

  a

.

3

  a

.

4

  a

.

5

  a

.

6

  a

.

7

  a

.

8

No. of 

Attributes

8

Outcome (a): an ability to apply knowledge of mathematics, science, and engineering 

N.B. Attributes marked 

NA

 by the instructor, in the second column, are not addressed in the course

OUTCOME 

ATTRIBUTES

Good

V. Good

Excellent

Fair

Adequate

APPLICABILITY

How do you rate the contribution of this course to increase your ability to do the following?: 

Poor

Apply mathematics in the solution of engineering problems?

Apply calculus (differentiation, integration, etc.) in the solution of engineering problems?

Use differential equations in the solution of engineering problems?

Use linear algebra (matrices, systems of equations, etc.) in the solution of engineering problems?

Apply statistics in the solution of engineering problems.

Apply equilibrium principles and Newton’s laws (including free-body diagrams) in the solution of 

engineering problems?

Apply physics concepts (friction, thermal / fluid concepts etc.) in the solution of engineering 

Apply chemistry principles in the solution of engineering problems?


Direct Assessment Tools for outcome "a":
[image: image6.emf]OUTCOME A

Assessment Tools

ChE 210

Lab Reports 

Quizzes

Mid Term Exam.

Final Exam

Course  learning Objectives LOL

CLO 1

2 x x x

CLO 2

3 x x x

CLO 3

3 x

CLO 5

3 x x x

CLO 6

2 x x

CLO 7

2 x x x

CLO 8

3 x

CLO 10

1 x x x

CLO 12

2 x x

CLO 13

2 x x

CLO 14

2 x

CLO 15

2 x x

CLO 16

3 x x

CLO 18

3 x x

CLO 19

2 x x

CLO 23

2 x x x

CLO 24

2 x x

CLO 25

1 x


Results of Outcome “a” [ Indirect Assessment Tools]
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INDIRECT ASSESSMENT

44%

PERCENTAGE OF STUDENTS SATISFYING CRITERION

AVERAGE CONFIDENCE LEVEL (out of 5)

3.0

44%

PERCENTAGE OF STUDENTS SATISFYING CRITERION

AVERAGE CONFIDENCE LEVEL (out of 5)

3.0

AVERAGE CONFIDENCE LEVEL (%)

59%

AVERAGE CONFIDENCE LEVEL (%)

59%


Results of Outcome “a” [Direct Assessment Tools]

[image: image8.emf]0.6
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No. OF STUDENTS  SATISFYING EACH CRITERION

PERCENTAGE OF CLASS STUDENTS SATISFYING 

67%

PROGRAM OUTCOMES (P.O.) a

PASSING CRITERION FOR EACH P.O. (%)

PERCENTAGE OF CLASS STUDENTS SATISFYING 

PERCENTAGE OF COURSE PASSING STUDENTS 

91%

67%

CRITERION FOR EACH P.O. 

AVERAGE CLASS ACHIEVEMENT ON EACH

59%

PERCENTAGE OF COURSE PASSING STUDENTS 

91%

SATISFYING CRITERION FOR EACH P.O. 

AVERAGE ACHIEVEMENT OF PASSING STUDENTS

69%

AVERAGE CLASS ACHIEVEMENT ON EACH

59%

PROGRAM OUTCOME

AVERAGE ACHIEVEMENT OF PASSING STUDENTS

69%

No. OF STUDENTS PASSING THE COURSE 

0

WITHOUT SATISFYING AN OUTCOME

ON EACH PROGRAM OUTCOME

CLASS EXPOSURE TO PROGRAM OUTCOMES 

(students*learning heights*coverage hours)

4848

ALLOCATED WEIGHT IN OVERALL COURSE GRADE (%)

72%

ALLOCATED WEIGHT IN OVERALL COURSE GRADE (%)

72%


Outcome Assessment  and Improvement Report

	Comments
	Actions to be taken



	All students who passing the course  satisfying the outcome a
	No action will be taken


Divider 4

Supported Program Outcomes

{Outcome b}
Outcome 3b: ChE students will have, by the time of graduation, an ability to design and conduct experiments, as well as to analyze and interpret data
Course: ChE 210-Materials Science




Spring-2007
Instructional Methods used to address the outcome:

As seen from the course articulation matrix this outcome is addressed through the following course learning objectives (CLO):
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LOL
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2

CLO 9

1
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CLO 15
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Maximum attainable level of learning
:

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

These 9 course learning objectives are developed the following in-class and out-of class learning activities:
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Course  learning Objectives
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Indirect Assessment Tools for outcome "b":
[image: image11.wmf]0

1

2

3

4

5

b.1 

 

b.2 

 

b.3 

 

b.4 

 

b.5 

 

No. of 

Attributes

5

APPLICABILITY

How do you rate the contribution of this course to increase your ability to do the 

following?: 

Design an experiment (i.e., choose the appropriate equipment / instrumentation, select the 

proper range / values of the free variables to measure the corresponding values of the 

Poor

Fair

Adequate

Good

V. Good

Excellent

OUTCOME 

ATTRIBUTES

Students' Confidence Level in Achieving the Course-Addressed Program Outcome ( b )

Critically observe a given set of experimental results in tabular or graphical form and draw 

conclusions regarding the variation of the parameters involved?

Compare experimental results with predictions from theory and explain any discrepancies?

Conduct an experiment (i.e., familiarize yourself with the equipment, calibrate the instruments 

to be used, and follow the proper procedure to collect the data)?

Analyze experimental data (i.e., carry out the necessary calculations, perform error analysis, 

and tabulate / plot the results using appropriate choice of variables and software)?


Direct Assessment Tools for outcome "b":
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Results of Outcome “b” [ Indirect Assessment Tools]
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Results of Outcome “b” [Direct Assessment Tools]
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CLASS EXPOSURE TO PROGRAM OUTCOMES 
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No. OF STUDENTS PASSING THE COURSE 

0

0

AVERAGE ACHIEVEMENT OF PASSING STUDENTS

69%

ALLOCATED WEIGHT IN OVERALL COURSE GRADE (%)

72%

16%


Outcome Assessment  and Improvement Report

	Comments
	Actions to be taken



	All students who passing the course  satisfying the outcome b
	No action will be taken


Divider 5
Supported Program Outcomes

{Outcome c}
Outcome 3c: ChE students will have, by the time of graduation, an ability to design a system, component, or process to meet desired needs
 Course: ChE 210- Materials Science




Spring-2007

Instructional Methods used to address the outcome:

As seen from the course articulation matrix this outcome is addressed through the following course learning objectives (CLO):
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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:

[image: image16.wmf]OUTCOME C
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Indirect Assessment Tool for Outcome “c”

[image: image17.emf]0 1 2 3 4 5

  c.1

  c.2

  c.3

  c.4

  c.5

  c.6

  c.7

  c.8

  c.9

  c.10

  c.11

  c.12

No. of 

Attributes

12

Develop and analyze alternative solutions?

N.B. Attributes marked NA by the instructor, in the second column, are not addressed in the course

OUTCOME 

ATTRIBUTES

APPLICABILITY

How do you rate the contribution of this course to increase your ability to do the following?: 

Poor

Fair

Adequate

Good

V. Good

Excellent

Outcome (c): an ability to design a system, component, or process to meet desired needs within realistic 

constraints.

Develop a flow chart of the design process?

Define “real world“ problems in practical (engineering) terms?

Investigateandevaluatepriororrelatedsolutionsfortheneedtheyaretryingtoaddress?

Develop constraints and criteria for evaluation?

Choose the “best solution” considering the trade-offs between the various solutions?

Develop final performance specifications?

Communicate the results of the design orally as well as in a written report (sell the design)?

Build a prototype and demonstrate that it meets performance specifications?

List and discuss several possible reasons for deviations between predicted and measured design 

performance?

Choose the most likely reason for deviation between predicted and measured design performance 

and justify the choice?

Formulate a method to validate the explanation for deviation between predicted and measured 

design performance?


Direct Assessment Tools for Outcome “c”
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Results of Indirect Assessment Tool for Outcome “c”
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Results of Direct Assessment Tools for outcome "c":
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Outcome Assessment and Improvement Report

	Comments
	Actions to be taken



	All the students who passing the course satisfying the outcome c
	No action will be taken


Divider 6
Supported Program Outcomes

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

 Course: ChE 210-Materials Science




Spring-2007

Instructional Methods used to address the outcome:

As seen from the course articulation matrix this outcome is addressed through the following course learning objectives (CLO):
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Level of learning:

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

These 2 course learning objectives are developed the following in-class and out-of class learning activities:
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Indirect Assessment Tools for outcome "e":
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Monitor your problem-solving process and occasionally reflect upon its effectiveness?

Focus on accuracy rather than speed when you solve problems?

Write down ideas, create charts / figures to help overcome the storage limitations of short-term? 

memory (where problem-solving takes place).

Be organized and systematic when you solve problems?

Read and understand the information given about a problem?

Define a problem in ways you can understand it (build up a clear picture in your mind of the different 

parts of the problem and the significance of each part)?

Research and gather information pertaining to the problem?

Use a process, as well as a variety of tactics and approaches to tackle (real world) problems?

V. Good

Excellent

Poor

Fair

Adequate

Good

Outcome (e): an ability to identify, formulate, and solve engineering problems 

N.B. Attributes marked 

NA

 by the instructor, in the second column, are not addressed in the course

OUTCOME 

ATTRIBUTES

APPLICABILITY

How do you rate the contribution of this course to increase your ability to do the following?: 

Be flexible in the application of a problem-solving strategy (keep options open, view a situation from 

many different perspectives / points of view)?

Draw on the pertinent subject knowledge and critically assess the quality and accuracy of that 

knowledge / data?

Take risks, cope with ambiguity, welcome change and manage stress, when you solve problems?

Use an overall approach that emphasizes fundamentals rather than trying to combine various 

memorized sample solutions?


Direct Assessment Tools for Outcome “e”
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Results of Outcome “e” [ Indirect Assessment Tools]
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Results of Outcome “e” [ Direct Assessment Tools]
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Outcome Assessment  and Improvement Report

	Comments
	Actions to be taken



	All students who passing the course  satisfying the outcome e
	No action will be taken
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