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PATHWAY:  
Engineering Graphics & Design
COURSE:  

3D Modeling and Analysis
UNIT 2: 

ENGR-MA-2 Introduction to Engineering Projects
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Annotation: 
The workforce is an area of increasingly great specialization. Through guest speakers and group projects students will learn about the areas of specialization, labor, and the consequences of incorrectly designed engineering projects.
Grade(s):  

	
	9th

	
	10th

	x
	11th

	x
	12th


Time:  
15 Hours
Author: 
Dr. Catherine Turner
Students with Disabilities:

For students with disabilities, the instructor should refer to the student's IEP to be sure that the accommodations specified are being provided. Instructors should also familiarize themselves with the provisions of Behavior Intervention Plans that may be part of a student's IEP. Frequent consultation with a student's special education instructor will be beneficial in providing appropriate differentiation.
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GPS Focus Standards: 
ENGR-IED-1
Students will identify the disciplines related to engineering drawing and design professions.
a) Identify the professional and/or trade associations related to the engineering drawing and design profession

b) Identify areas of specialization and related occupations within the engineering drawing and design profession

c) Identify the employment opportunities in the engineering drawing and design profession

d) Match engineering drawing and design occupational job titles with qualifications and responsibilities

e) Identify education and training required to work in the various engineering drawing and design careers
GPS Academic Standards:
SCSh9

Students will enhance reading in all curriculum areas.
ELA9W3

The student uses research and technology to support writing.

ELA9RL5

The student understands and acquires new vocabulary and uses it correctly in reading and writing.
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Enduring Understandings: 
Education is needed for an engineering design profession. Knowing how to search out information on careers in the occupational handbook is very important for finding a successful niche in the engineering design world. Identifying professional and trade associations affiliated with engineering drawing and design careers is a necessary skill.
Essential Questions: 
· What training is needed to go into an engineering design related profession?

· What are the personal traits that support engineering design?

· What professional or trade associations match engineering design fields?

· What are the employment opportunities in engineering drawing and design?

Knowledge from this Unit: 
Students will be able to: 
· Identify professional and trade associations affiliated with engineering drawing and design.
· Identify areas of specialization.
· Communicate their research and ideas to peers.
· Listen critically to guest speakers and identify key points.
Skills from this Unit:  
Students will:
· Demonstrate the ability to determine the correct trade or professional association for the engineering drawing and design specialization.
· Research out information relating to engineering drawing and design.
· Support their opinion with technical writing and presentations.
· Work individually, in small groups, and whole groups to identify pertinent information about disciplines related to engineering drawing and design.
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Assessment Method Type:
	
	Pre-test

	
	Objective assessment - multiple-choice, true- false, etc.

	
	__ Quizzes/Tests

__ Unit test

	x
	Group project

	x
	Individual project

	x
	Self-assessment - May include practice quizzes, games, simulations, checklists, etc.

	
	_x_ Self-check rubrics   

__ Self-check during writing/planning process

__ Lab Book
__ Reflect on evaluations of work from teachers, business partners, and competition judges

__ Academic prompts

__ Practice quizzes/tests

	x
	Subjective assessment/Informal observations

	
	__ Essay tests

_x_ Observe students working with partners

_x_ Observe students role playing

	x
	Peer-assessment  

	
	_x_ Peer editing & commentary of products/projects/presentations using rubrics

__ Peer editing and/or critiquing

	x
	Dialogue and Discussion

	
	_x_ Student/teacher conferences
_x_ Partner and small group discussions

_x_ Whole group discussions
_x_ Interaction with/feedback from community members/speakers and business partners

	x
	Constructed Responses

	
	__ Chart good reading/writing/listening/speaking habits

__x Application of skills to real-life situations/scenarios

	
	Post-test


Assessment Attachments and / or Directions: 
NONE
[image: image5.jpg]% LESSON PLANS




•
LESSON 1: Introduction to Engineering Projects

1.
Identify the standards. Standards should be posted in the classroom.

ENGR-IED-1
Students will identify the disciplines related to engineering drawing and design professions.

a) Identify the professional and/or trade associations related to the engineering drawing and design profession

b) Identify areas of specialization and related occupations within the engineering drawing and design profession

c) Identify the employment opportunities in the engineering drawing and design profession

d) Match engineering drawing and design occupational job titles with qualifications and responsibilities

e) Identify education and training required to work in the various engineering drawing and design careers
SCSh9

Students will enhance reading in all curriculum areas.

ELA9W3

The student uses research and technology to support writing.

ELA9RL5

The student understands and acquires new vocabulary and uses it correctly in reading and writing.

2.
Review Essential Questions. Post Essential Questions in the classroom. 
· What training is needed to go into an engineering design related profession?
· What are the personal traits that support engineering design?

· What professional or trade associations match engineering design fields?

· What are the employment opportunities in engineering drawing and design?

3.
Identify and review the unit vocabulary that represents 17 main areas for engineering drawing and design. Terms may be posted on word wall.
	Aerospace
	Agriculture
	Biomedicine

	Chemicals
	Civil Architecture
	Civil Construction

	Computer Hardware
	Electrical
	Electronics

	Environmental
	Health and Safety
	Industrial

	Marine
	Materials
	Mechanical

	Mining and Geological
	Nuclear
	Petroleum


4.
Specialization Matching Career Game needs to printed out in advance.  Cut the specialization apart from the description. Hand them out randomly to students and then have them try to match up their word and description.  When the class is finished matching up the vocabulary and descriptions, have them read out the information to the rest of the class. Place the words on a board if not already posted somewhere in the lab.
5.
Have students complete Specialization Crossword Puzzle and turn in.
•
LESSON 2:  Guest Speaker 

1. During the unit plan, it is recommended that two guest speakers be allocated class time. The second one will come at the end of the unit.
2. Guest Speaker Worksheet is provided for students to take notes during the time and to jot down ideas for questions in the last few minutes of class.
3. Assign homework the following question that requires 3 – 5 sentence response. I thought the guest speaker talked about _______________ today.

•
LESSON 3: Required Education, Personal Traits, Forecast Job Markets, Possible Employers

1. Either run copies or place on the desktop of the computers in the lab for the students US Department of Labor on Engineers Handout, US Department of Labor Information on Designers Handout, US Department of Labor on Drafters Handouts. 
2. Students will use this information to complete a table on the three focus areas for engineering drawing and design Information about Engineering Design Related Careers Worksheet. A possible answer key is provided to the instructor.

3. Allow the students to discuss their answers in small group in the last few minutes of the lesson time.
•
LESSON 4: Trade and Professional Organizations 

1. Print out and distribute copies of the Trade or Professional Association Worksheet. 

2. Assign a trade or professional organization to each student. 
3. Each student will take this information and make a poster. Hand out the grading rubric and have the students self-grade their poster using Poster Grading Rubric.
4. Ask students to help assess a peer student to check for understanding on the required sections.

5. Put the posters up and allow students to present their association to the rest of the class.
LESSON 5: Ethics

1. Make copies of Engineering Disasters Handout, Engineering Disasters and Learning from Failure Handout, Engineering Disasters Sinking Ships, Exploding Airships, and Collapsing Bridges Handout. You may place them on a shared directory if available in the lab.

2. Have students each choose an engineering failure and create a failure analysis report. The report must include the following:

a. What actually failed?

b. Why did it fail?

c. What do you recommend be done to make it not fail?

d. Who was responsible and why were they responsible?

e. Did a lack of professionalism or ethics lead to this failure? Support your answer with at least 2 points.

f. Works Cited 

3. A suggested paper grading rubric is Failure Analysis Report Grading Rubric. The failure report may be bulleted or written in a formal essay style.

4. Have the students present a brief synopsis of their findings to the rest of the class.

LESSON 5: Guest Speaker

1.
Round out the unit with another guest speaker from industry. Have the students complete Guest Speaker Worksheet  for a grade.
•
ATTACHMENTS FOR LESSON PLANS:
Specialization Matching Career Game
Specialization Crossword Puzzle

Guest Speaker Worksheet

US Department of Labor on Engineers Handout
US Department of Labor Information on Designers Handout
US Department of Labor on Drafters Handout
Information about Engineering Design Related Careers Worksheet
Association Worksheet

Poster Grading Rubric

Engineering Disasters Handout
Engineering Disasters and Learning from Failure Handout
Engineering Disasters Sinking Ships, Exploding Airships, and Collapsing Bridges Handout
Failure Analysis Report Grading Rubric
•
NOTES & REFLECTION: 
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Culminating Unit Performance Task Title: 
Not Applicable
Culminating Unit Performance Task Description/Directions/Differentiated Instruction: 
Attachments for Culminating Performance Task: 
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Web Resources:
· http://www.matscieng.sunysb.edu/disaster/
· http://www.nytimes.com/2010/07/20/science/20lesson.html?pagewanted=1&_r=1
· http://io9.com/#!5700441/sinking-ships-exploding-airships-and-collapsing-bridges-historys-dumbest-engineering-disasters
Materials & Equipment: 
· Computers with internet access

· Poster making materials
· Word processing

· Pen and pencil
21st Century Technology Used: 
	x
	Slide Show Software
	
	Graphing Software
	
	Audio File(s)

	
	Interactive Whiteboard
	
	Calculator
	x
	Graphic Organizer

	
	Student Response System
	
	Desktop Publishing 
	
	Image File(s)

	
	Web Design Software
	
	Blog
	
	Video

	
	Animation Software
	
	Wiki
	x
	Electronic Game or Puzzle Maker

	
	Email
	x
	Website
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