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PATHWAY:  
Engineering Graphics & Design
COURSE:  

3D Modeling and Analysis
UNIT 9: 

ENGR-MA-9 Student Portfolio
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Annotation: 
This unit includes a review of previously acquired skills as students compile artifacts to support mastery of 3D Modeling. This unit contains information that assists a student in continuing education in a post-secondary environment or in the workforce.


Grade(s): 

	X
	9th

	X
	10th

	X
	11th

	X
	12th


Time:  
10 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 appropriately. 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. Many students (both with and without disabilities) who struggle with reading may benefit from the use of text reading software or other technological aids to provide access to printed materials. Many of these are available at little or no cost on the internet.
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GPS Focus Standards: 
CTAE-FS-3 Communications: Learners use various communication skills in expressing and interpreting information

CTAE-FS-4 Problem Solving and Critical Thinking: Learners define and solve problems, and use problem-solving and improvement methods and tools.

CTAE-FS-5 Information Technology Applications: Learners use multiple information technology devices to access, organize, process, transmit, and communicate information.
Students will generate a portfolio that requires various communication skills to express and interpret information.
GPS Academic Standards:
ACT-IED-1 Students will identify the disciplines related to engineering drawing and design professions.

ACT-IED-2 Students will demonstrate the knowledge and skills to properly use the 

tools and equipment safely in the drafting lab.  

ACT-IED-3 Students will demonstrate the correct operation and maintenance of all 

drafting tools. 

ACT-IED-5  Students will demonstrate the knowledge and skills of computer operations. 

ACT-IED-6  Students will create technical freehand sketches.

ACT-IED-11 Students will use orthographic projection to create and dimension 

multiview drawings.

ACT-SM-1 Students will draw fasteners using American National Standards Institute symbols.

ACT-SM-2 Students will create production-ready drawings of parts.
ACT-SM-3 Students will create assembly drawings. 

ACT-SM-4 Students will create a rendered image of a model communicating material and finish.
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Enduring Understandings: 
A combination of visual and written communication best demonstrates a given a student’s skills set through the use of a presentation student portfolio. A students work portfolio builds on a foundation of previously acquired skills.
Essential Questions: 
•
What do colleges want to see in a student portfolio?
· What communication skills are needed to effectively present ideas and self in the strongest possible light?

· What can students do to ensure they have strong references and letters of recommendations?
Knowledge from this Unit:  
Students will:
•
understand the relationship between a student portfolio and a career portfolio
· know the importance of completely documenting previous work for future reference.
Skills from this Unit:  
Students will be able to:

· take previous work and present it in a professional fashion.

· compile information through critical thinking about previous demonstrated knowledge. 
· utilize communication skills including plotting, excel, word and power point to generate the portfolio.
· acquire all the artifacts through written and verbal communications that are necessary to complete the assignment. 
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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

_X_ Journal reflections on concepts, personal experiences and impact on one’s life

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

__ Academic prompts

__ Practice quizzes/tests

	
	Subjective assessment/Informal observations

	
	__ Essay tests

__ Observe students working with partners

__ 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
__ Partner and small group discussions

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

	X
	Constructed Responses

	
	_X_ Chart good reading/writing/listening/speaking habits

_X_ Application of skills to real-life situations/scenarios

	
	Post-test


Assessment Attachments and / or Directions: 

Student Self Assessment Portfolio Rubric
Teacher Portfolio Assessment Grading Rubric

Note that according to the instructor grading rubric, just meeting the standard with one artifact assesses at a low B. To make a high A on this assignment requires multiple supporting artifacts for each of the standards. This is included in the student self-assessment portfolio rubric however is worth noting many times in the portfolio development and presentations.
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· LESSON 1:  Introduction

1. Identify the standards by posting in the classroom for each section of the unit plan.
CTAE-FS-3 Communications: Learners use various communication skills in expressing and interpreting information

CTAE-FS-4 Problem Solving and Critical Thinking: Learners define and solve problems, and use problem-solving and improvement methods and tools.

CTAE-FS-5 Information Technology Applications: Learners use multiple information technology devices to access, organize, process, transmit, and communicate information.

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

ACT-IED-2 Students will demonstrate the knowledge and skills to properly use the 

tools and equipment safely in the drafting lab.  

ACT-IED-3 Students will demonstrate the correct operation and maintenance of all 

drafting tools. 

ACT-IED-5  Students will demonstrate the knowledge and skills of computer operations. 

ACT-IED-6  Students will create technical freehand sketches.

ACT-IED-11 Students will use orthographic projection to create and dimension 

multiview drawings.

ACT-SM-1 Students will draw fasteners using American National Standards Institute symbols.

ACT-SM-2 Students will create production-ready drawings of parts.

ACT-SM-3 Students will create assembly drawings. 

ACT-SM-4 Students will create a rendered image of a model communicating material and finish.

2. Note: Daily journal writing will be required in all the lessons in this unit plans so students need to be prepared to write 5 to 7 minutes near the end of each section. 
3. Review essential questions.
4. Interest approach – Mental set.

Explain the need for students to be able to present their ideas in both a written and visual method in order to advance their personal career, either in post-secondary education or in the workplace or both as applicable. Explain the use of the standards in the portfolio development. Emphasize how the students must gather from their own work demonstrations that completely support understanding and mastery of each standard.

For each lesson in the unit, present the section at the start of class and then allow students 5 – 10 minutes at the end of each 50 minute section to peer review to see if the acquired documentation or generated artifact meets or exceeds the standards. 

•
LESSON 2:  What is a career portfolio?

1. Identify the standards. Standards should be posted in the classroom. 
2. Show the Career Portfolio PowerPoint. Ask the students to brainstorm about some ways a high school student could get documentation for the following information expected in a career portfolio.

a. Leadership Experience

b. Extracurricular Activities

c. Special Skills

d. Examples of Work

e. Follow-up Letter

f. Cover Letter

g. Resume

h. References

i. Awards and Achievements

j. Work Experience

3. Journal Writing Entry for the last 5 to 7 minutes of the lesson: What do colleges want to see in a student portfolio?
4. Show the How to Write a Cover Letter Presentation. 
5. Have student build a personal cover letter, then review have students pair up and review each other’s cover letter for obvious spelling and grammar errors. 
6. Allow students time to make corrections to their cover letter as necessary based on the peer review. 

7. Have students turn in the cover letter for a grade and print out one copy of their corrected cover letter for their portfolios. 
• LESSON 3:  Build a resume.

1. Identify the standards which are posted in the classroom.
2. Show the Building a Resume Presentation and review the Resume Do’s and Don’ts Worksheet.
3. Handout the Building a Resume Guided Notes Worksheet for the students to fill in personal information.
4. Have the students take the Building a Resume Guided Notes Worksheet and build a personal resume from the information.
5. Have each student pair up and review each other’s resume for obvious spelling and grammatical errors.
6. Students discuss with their peer partner two questions from each other’s resume for more details on facts from the resume. For example, ‘I see here where you play football. What position did you play?”
7. Allow students time to make corrections to their resume as necessary based on the peer review. 
8. Have the students turn in the Building a Resume Guided Notes Worksheet and the resulting resume for a grade and print out one copy of their corrected resume for their portfolio. 
9. Journal Writing Entry for the last 5 to 7 minutes of the lesson: Which of the following is different from the other words in the quad cluster (be sure and explain why you believe it is different): Skills, Leadership, Work, References

· LESSON 3:  Student Portfolio

1. Identify the standards that require documentation for the actual student portfolio:

a. CTAE-FS-3: 
Communications: Learners use various communication skills in expressing and interpreting information

b. CTAE-FS-4: 
Problem Solving and Critical Thinking: Learners define and solve problems, and use problem-solving and improvement methods and tools.

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

d. ACT-IED-2:     Students will demonstrate the knowledge and skills to properly use the tools and equipment safely in the drafting lab.  

e. ACT-IED-3:     Students will demonstrate the correct operation and maintenance of all drafting tools. 

f. ACT-IED-5:     Students will demonstrate the knowledge and skills of computer operations. 
g. ACT-IED-6:     Students will create technical freehand sketches.

h. ACT-IED-11:   Students will use orthographic projection to create and dimension multiview drawings.

i. ACT-SM-1:     Students will draw fasteners using American National Standards Institute symbols.

j. ACT-SM-2:     Students will create production-ready drawings of parts. AND ACT-SM-3. Students will create assembly drawings. 

k. ACT-SM-4:     Students will create a rendered image of a model communicating material and finish.

2. Ask the class to form small groups of 5 or less and assign one third of the standards to each group, being sure that the standards are covered by at least two groups.  Have the students discuss some different examples of how each student could document knowledge of the standards.  Each group would make a poster of their ideas and one team captain appointed. The captain would then report to the entire class their ideas.  
3. Journal Writing: 

a. Write the following at the top of the journal page: What I Thought You Taught about Student Portfolios today. 

b. List words you will need to write an accurate and complete entry of what you were taught and explain each word on the list in a short paragraph.

c. Have a peer student ready your journal entry and circle all the words you used from your own list. 

· LESSON 4: Generating Artifacts for the standards

1. The standards should still be posted from the previous lesson 3. 
2. Hand out the Student Portfolio Table of Contents Example, as well as the Possible Elements of a Career Portfolio Handout.
3. Explain that a graphic organizer helps organize thoughts. Hand out the Table of Contents Graphic Organizer or show on a sheet how an organizer helps to compile similar information. 
4. Allow students significant time to go through their physical or virtual storage files to see what documentation and artifacts are already generated to support the portfolio. If the student is unable to find anything, suggestions follow on each of the standards that the student can do to generate an artifact or more for each required standard. Note the standard uses the verb ‘will’ while options for the student uses the verb ‘may.’ If the student already has supporting artifacts for the standards, the option to generate work is unnecessary. 
a. ACT-IED-1.
Students will identify the disciplines related to engineering drawing and design professions.

i. Students may go to the 2010-2011 edition of the federal government’s occupational outlook handbook at http://www.bls.gov/oco/ and place engineering design in the search engine on the website (located in the upper right hand corner). Hundreds of professions are provided. 
ii. The student may choose five jobs and write one paragraph on each that identifies each discipline and states the training required for the position, projected job prospects and earning, common work conditions, and job expectations.  
iii. Students may use a search engine to generate lists of the professions and choose two to compare and contrast the two professions as related to engineering drawing and design. 
b. ACT-IED-2.  Students will demonstrate the knowledge and skills to properly use the tools and equipment safely in the drafting lab and ACT-IED-3.  Students will demonstrate the correct operation and maintenance of all drafting tools.   

i. Students may write a statement detailing how they take care of assigned tools and equipment in the drafting lab. 

ii. Students may inventory the tools in the lab and provide an instruction sheet on how to correctly care for one piece of equipment (i.e. align a drafting table, calibrate a micrometer, etc.).

c. ACT-IED-5.  Students will demonstrate the knowledge and skills of computer operations. 

i. Students may generate an artifact using any number of computer software including word, excel, paint, and power point. 

ii. Students may search any school worthy topic on the internet and insert an article as an artifact from the World Wide Web.

iii. Students may insert an email, either sent or received.

d. ACT-IED-6.  Students will create technical freehand sketches.

i. If no freehand sketches are available, student may sketch an idea for a solar light.

ii. Another option would be to sketch an idea for a simple piece of furniture like a coffee table.
e. ACT-IED-11.  Students will use orthographic projection to create and dimension multiview drawings.

i. If nothing is available in the files, the student may sketch and dimension the front, top and right side view from ACE-IED-6 artifact.

ii. Students may draw in software or sketch something simple from the lab.

f. CTAE-FS-4 Problem Solving and Critical Thinking: Learners define and solve problems, and use problem-solving and improvement methods and tools.

i. One artifact that allows the student to learn about the engineering design process--the application of math, science, and technology to create devices and systems that meet human needs through free software available at http://bridgecontest.usma.edu/download2010.htm
ii. The student may insert a graded math assignment, science lab report or test here. 
g. ACT-SM-1: Students will draw fasteners using American National Standards Institute symbols.
i. Place any type of threads or fasteners assignment here. 
ii. The student may complete the Fastener Vocabulary Worksheet based on knowledge previously acquired in that unit. 

h. ACT-SM-2: Students will create production-ready drawings of parts AND ACT-SM-3. Students will create assembly drawings. 
i. Place any assembly, working, or production drawing here.

ii. If the student does not have one, take the sketched and multi-view drawing generated previously and draw the parts into an exploded assembly drawing for an artifact.

i. ACT-SM-4: Students will create a rendered image of a model communicating material and finish.

i. If student does not have an artifact that shows a rendered image, google and download the free software, google sketchup at http://sketchup.google.com/download/gsu.html. Note: at 40 MB for the software, please be sure the computer has the capacity before downloading. Google sketchup has many premade drawings under the get models icon (looks like an open box with a yellow down arrow) that are easily rendered by going to view, open the styles toolbar, and choose one of the various options like shaded with textures. 
ii. Most drawing and design software have rendering options. The student may not be aware of that option. Please advise them to look for a teapot which is the rendering icon in several of the software programs associated with AutoCAD, 3dsMax, Inventor, and Revit. 
5. 
By now, the student should have all the artifacts for the standards, a general idea for the order of the table of contents and a corrected resume.
6. 
Journal Writing Entry: What is more important to get a job: a strong personal portfolio or networking?

· Lesson 5: References and Letters of Recommendation


1. 
Keep the standards posted. 

2. 
Ask the students if it is more important to have strong personal skills or a strong network? Allow a brief class discussion. Many times, it does seem to be ‘who you know’ rather than ‘what you know’ that gets a person a job. The following exercise will help the students understand their own personal network and provide them with a start to generate their references list for the portfolio. 
3. 
Hand out the Generating References Worksheet on networking relationships and write down the names of ten adults with two of three facts that define their relationship with the adult (exclude immediate family members). For example, Mr. Smith might be their neighbor and their scout leader. Tell the students to write down in the third column what they believe that adult would state about them. Have them circle the five that would be the most positive about the student.

4. 
Then, provide Reference Request Worksheet. Tell the students that they have as homework the requirement to get approval from five of the adults on their list to use that adult as a personal reference. 
5. 
The portfolio requires a contact list of five references.

6. 
Tell the students to take their top two positive references and ask for a General Letter of Recommendation. Many times, it is easier to get a General Letter of Recommendation if the student provides the adult with a list of things to say in the letter or recommendation. For example, a student might suggest to a teacher to mention the student has no lateness issues as well as excellent attendance.
7. 
The portfolio will require a list of five references and two Letter of Recommendation letters. Write the following prompt on the board for the journal entry associated with this lesson plan. Finish the sentence: There are things that I can do to ensure that I have strong references including _____________________. 
· Lesson 6: Finishing the portfolio


1. Leaving the standards from the previous lessons posted on the wall, the teacher hands out the Student Portfolio Table of Contents Example for students to use.
2. The students are provided time to generate their Table of Contents and order their portfolio.
3. When completed, each student is provided with a copy of the Student Self Assessment Portfolio Rubric and asked to self-assess their portfolio.
4. A peer student is then given time to review the portfolio and discuss the artifacts and overall organization and support of the standards.

The portfolio and self-assessment rubric are turned in for teacher assessment. 

•
ATTACHMENTS FOR LESSON PLANS
Career Portfolio PowerPoint
Building a Resume Presentation
Resume Do’s and Don’ts Worksheet

Building a Resume Guided Notes Worksheet
Student Portfolio Table of Contents Example
Possible Elements of a Career Portfolio Handout
Table of Contents Graphic Organizer
Fastener Vocabulary Worksheet
Fastener Vocabulary Answer Key
Generating References Worksheet

Reference Request Worksheet
Student Self Assessment Portfolio Rubric

Teacher Portfolio Assessment Grading Rubric
How to Write a Cover Letter Presentation
•
NOTES & REFLECTION: 

Ideally, the portfolio would be briefly presented in the first week of the school term in order to prepare students to keep work for the portfolio and would be included in the course syllabus. The portfolio itself would be the final culmination of the semester and used in conjunction with the final to show understanding of standards. 
The majority of the artifacts will be generated in the coursework leading up to the actual compilation of the student portfolio. It will be significantly easier if the portfolio is presented very early in the instructional school year so that students can be thinking about what they will use to demonstrate mastery. When examples are not available, several suggestions have been made on how to generate artifacts to support the standards. A separate grading rubric that addresses each component of the portfolio is available to teachers as an additional grade to the student self-assessment. 
Some teachers may have an additional grade associated with the journal entry assignments as reflective writing. 
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Culminating Unit Performance Task Title: 
Students complete a student portfolio. 
Culminating Unit Performance Task Description/Directions/Differentiated Instruction: 
The portfolio allows students to choose from their own work products that best represent the course standards. In a sense, the students differentiate themselves not only on their own ability but their own personal initiative. 
Attachments for Culminating Performance Task: 
Student Self Assessment Portfolio Rubric

Teacher Portfolio Assessment Grading Rubric
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Web Resources:
http://sketchup.google.com/download/gsu.html
http://bridgecontest.usma.edu/download2010.htm
http://www.bls.gov/oco/
Materials & Equipment: 
Each student requires access to basic sketching materials, the internet, word processing software, a printer, and a projection device that will show a power point (LCD screen attached to a computer or a whiteboard). 

21st Century Technology Used: 
	X
	Slide Show Software
	X
	Graphing Software
	
	Audio File(s)

	X
	Interactive Whiteboard (option)
	X
	Calculator
	X
	Graphic Organizer

	
	Student Response System
	
	Desktop Publishing 
	
	Image File(s) (option)

	
	Web Design Software
	
	Blog
	
	Video

	
	Animation Software
	
	Wiki (option)
	
	Electronic Game or Puzzle Maker

	x
	Email (option)
	X
	Website
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