TED 126 COURSE SYLLABUS

Course Name: ENGINEERING MATERIALS AND PRODUCT DESIGN
Credits: 3 

Prerequisites: None
Instructor:Dr. Mark Nowak
Office: COO 208
Lab: HLH 120

E-mail: NOWAK@calu.edu
Phone: 724-938-4287
Phone: 724-938-4382

Web site:  http://workforce.calu.edu/Nowak/   

A. Objectives of the Course

Upon completion of this course, the student should be able to:

	Matrix for Alignment with Standards and the 

California University of PA College of Education Conceptual Framework

[image: image1.wmf]
The Three Principles

#1 – Knowledge: Content (1A), Standards (1B), Technology (1C)

#2 – Pedagogy: Child Development (2A), Diversity (2B), Design, Delivery, & Assessment (2C)

#3 – Professionalism: Disposition (3A), Leadership Abilities (3B), Continuing Development (3C)

Standards with which the course is aligned are sanctioned by:


National Council for Accreditation of Teacher Education (NCATE)


Pennsylvania Department of Education (PDE)


The California University of PA College of Education and Human Services               Conceptual Framework


Interstate New Teacher Assessment and Support Consortium (INTASC)




	Objective
	NCATE/SPA
	PDE
	Conceptual Framework
	Assessment

	Knowledge/Content

	Identify importance of materials science in engineering design systems.
	Standard 1
	I.G
	1A
	Engineering Design Independent Report

	Identify efficient designs and materials as they relate to product performance using economic, social, and environmental criteria.
	Standard 2
	I.I
	1A, 1B


	Engineering Design Independent Report and Design Team Project

	Identify various industrial materials and describe their physical, mechanical, chemical, thermal, electrical and magnetic, optical, and acoustical properties.
	Standard 4
	I.D
	1A
	Demonstrations

Materials lab experiments

	Understand the properties of materials and how they influence design criteria and decisions.
	Standard 3
	I.C
	1B, 1C
	Engineering Design Independent Report and Design Team Project

	Understand sources of materials, economic and environmental costs associated with extraction and processing, and issues of recycling, reuse, and disposal of obsolete products
	Standard 4
	I.J
	1A, 1C
	Engineering Design Independent Report and Design Team Project

	Skills/Performance

	Understand and utilize engineering design processes to design, build and assess polymer-based products.
	Standard 1
	I.C
	1A, 1C
	Demonstrations

Materials lab experiments

	Select and safely process polymer-based materials, including plastics and woods, to produce products.
	Standard 4
	I.G, I.H
	1A, 1C
	Demonstrations

Materials lab experiments

	Understand the role of materials testing and design and conduct a simple materials testing experiment.
	Standards 3, 4
	I.C, I.H
	1A, 1B
	Demonstrations

Materials lab experiments

	Discuss the nature of manufacturing as it relates to primary processing, secondary processing, casting and molding, forming, separating, fabricating, conditioning, and finishing methods of processing common industrial materials.
	Standard 4, 5
	I.D, I.G
	1A, 1B, 1C
	Demonstrations

Materials lab experiments

Design Project

	Discuss the differences and similarities of various industrial materials including metals, polymers, ceramics, and composites.
	Standard 1
	I.D, I.H
	1A, 1B
	Demonstrations

Materials lab experiments

	Integrate and use mathematics and scientific principles as they apply to material selection and product engineering, use, and assessment.
	Standards 2, 3 
	I.D, I.H
	1A, 1B, 1C
	Design Team Project

	Dispositions/Professionalism

	
	
	
	
	


B. Catalog Description


This laboratory-based course is an introduction to material properties and product design.  Design engineering requires knowledge of the selection, properties, uses, and impacts of materials choices and processing methods.  A process of research, design, creation, use and assessment of products will be used.  The lab activities of the course will focus on the safe and efficient processing of polymer materials.  Six hours of laboratory per week. 

C. Outline of the Course

1. Basic Concepts

a. Design Engineering

b. Materials Science

c. Properties of Materials

d. Four classes of materials

e. Seven necessary resources for any technological activity

f. The Engineering Design process

g. Design, build, use, and assess methodology of learning technology

2. Properties of Materials

a. physical

b. chemical

c. optical

d. electrical and magnetic

e. costs - economic and environmental

f. hazards - OSHA, MSDS

3. Engineering Design Process 

a. Goals

b. Research

c. Product prototype design

d. Selection of Materials

e. Testing of design ideas

f. Assessment of product costs and benefits

4. Selection of Materials

a. Analysis of material properties

b. Costs and sources of materials

c. Legal and political environments

d. Environmental life cycle costs

e. Issues of recycling, disposal and reuse

5. Materials Testing

a. Purposes of materials testing

b. Design of simple materials testing experiment

i.   Treatment of variables

ii.   Controlling experiments

iii.   Reporting results

iv.   Conducting a valid experiment

c. Utilizing material testing results

d. Applications of R&D testing in industry, health, education, etc.

6. Processing polymer materials

a. Safe operation of plastic and wood processing equipment

b. Developing and following product plans effectively

c. Skills of measurement, machine set-up, and quality control

7. Implications of Materials Properties and Design

a. Changing roles of common materials

b. New materials and new material development

c. Futures in materials science and product design

d. Changing pressures on materials engineers and design engineers.

D. Teaching Methodology

A variety of teaching methodologies will be employed including: lecture/discussion, computer applications & simulations, modeling and testing design briefs, self-discovery assignments and research, and lab demonstrations.  This class meets six hours per week.

E. Required Reading(s)

The textbooks, “The Complete Manual of Woodworking” by Jackson, Day and Jennings and “Materials and Design” by Mike Ashby and Kara Johnson, assigned readings and supportive instructional materials posted on Blackboard. It is the student’s responsibility to regularly check the Blackboard site for updates and reading assignments. 

Pennsylvania Safety Guidelines  - Although there are parts of this document that do not apply to technology education, please be familiar with the following sections.
· Pennsylvania Laws and Regulations (pgs 36-47) 

· Biotechnology (pgs. 48-56) 

· Physical Technology (pgs. 69-89) 

· Appendix pages
LiveText is a required software package for all teacher education programs at California University of Pennsylvania.  Teacher education students must purchase, activate and maintain their own LiveText accounts.  Teacher education students may need to complete designated surveys or activities in LiveText as part of this course.  The instructor reserves the right to decide how other class assignments are submitted.
F. Assessment Activities

Distribution of weighted grades is as follows:

1. Exams

25%

2. Written research and laboratory reports

25%

3. Design, build, use and assess product portfolios
25%

4. Lab participation 

25%

Evaluation

Final student grades will be earned by the student based on the following evaluation criteria. The grading scale will be based on the minimum percentage of total class points of all assignments and tests/quizzes, and will be awarded as follows:



A
94 – 100%



A-
92 – 93.99%



B+
88 – 91.99%





B
82 – 87.99%



B- 
80 – 81.99%  





C+
78 – 79.99%



C
72 – 77.99%



C-
70 – 71.99%



D
60 – 69.99%



F
59.99% and below

Lab Policy

Each student is expected to attend all scheduled Labs.  Should an event arise when a student is going to miss a Lab, it is his or her responsibility to notify the instructor via email or phone before the Lab.  Unexcused absences will impact your Lab participation grade.

Late Assignments

Students who will not be able to submit an assignment on time should approach the instructor before the due date and request an extension.  Depending on the circumstances, an extension may be granted without a penalty.  However, a student who is not granted an extension and submits work after the due date will be penalized.  For example, a paper that receives an A- will be penalized to a B+.  This decrease in the assignment grade will continue for every week that the assignment is late.  


Attendance

As new materials are covered each day and many of the activities in the class are group related it is imperative that you attend every class.  If you miss class or are late it will affect your grade.  More than Three (3) unexcused absences from lecture/lab or any combination will lower final evaluation by ONE letter grade. Three lates are equivalent to ONE unexcused absence. Roll will be taken at the beginning of each class and periodically throughout the session. Excused absences are accompanied by a medical doctor’s excuse or legal notice.  Arriving late or leaving early without permission count as a half of an absence.


G. Accommodations for Students With Disabilities


Students with disabilities:

· Reserve the right to decide when to self-identify and when to request accommodations.

· Will register with the Office for Students with Disabilities (OSD) each semester to receive accommodations.

· Will present OSD Accommodations Approval Notice to faculty when requesting accommodations.

· Might be required to communicate with faculty for accommodations, which specifically involve the faculty.


Office for Students with Disabilities




Requests for approval for reasonable accommodations should be directed to OSD. Approved accommodations will be recorded on the OSD Accommodation Approval notice and provided to the student. Students are expected to adhere to OSD procedures for self-identifying, providing documentation, and requesting accommodations in a timely manner. 

Contact Information:

· Location:
Azorsky Building – Room 105 

· Phone:
(724) 938-5781

· Fax:
(724) 938-4599
· 
Email: osdmail@cup.edu
· Web Site: http://sai.cup.edu/osd 
H. Professionalism
· Role as a student
· Role as a future professional
