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TMJ3C Manufacturing Technology

UNIT 1 ACTIVITY 2: 

Developing Presentation and Working Drawings of the Wind-Powered Generator

Activity Description (from Course Profile)

Time:  840 minutes (14 hours)

Students develop a design portfolio package of a wind-powered generator. The portfolio includes design sketches, presentation drawings, and working drawings. As part of a design team, students develop thinking, problem-solving, and graphic communications skills through brainstorming and sketch development of design ideas. Students are encouraged to reflect Gospel values and responsible attitudes as collaborative contributors to the team. This activity is designed to introduce students to a variety of drawing techniques used in the design industry. Students are shown how to sketch objects or ideas using oblique, isometric, perspective, and orthographic representation. Emphasis is placed on understanding the differences between these techniques and when they should be used. Through proper dimensioning and geometric tolerancing of the drawings, students identify production control monitoring strategies. The completed design portfolio can then be used in the production phase (Unit 2) of the manufacturing process
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This Activity Resource Document (ARMdoc) was produced to supplement the Ontario Ministry of Education’s Grade 11 Course Profiles.  These profiles can be found at:

http://www.curriculum.org/occ/profiles/profiles.htm

ARMdocs for several Technological Education profiles can be found at:

http://www.octe.on.ca

The Technological Education policy documents can be found at:

http://www.edu.gov.on.ca/eng/document/curricul/seccurric.html

Pre-activity Planning Notes

The activity is split into stages. The idea development (sketches) stage introduces students to design briefs and sketching techniques. Students progress to the presentation drawing stage where they develop pictorial sketches of the design proposal. The final stage includes detailing the design proposal through the development of working drawings complete with dimensions and geometric tolerances.

· Teachers should ask students to define key terms for homework prior to beginning the lessons. 

· Be sure that all computers are in working order and that the CAD software is functional.

· Review all activities and prepare all handouts and materials necessary for the delivery of content.

· Create and/or gather teaching aids to act as visual aids when introducing orthographic views. A box with hinged sides will help in discussions of orthographic view development. A variety of simple objects such as wooden blocks cut in geometric shapes can also help. 

· Teacher demonstration of drawing techniques can be helpful. Use board or overheads for such demonstrations. Prepare handout activities for each stage of the portfolio development.

· Create posters (sample student projects) illustrating drawing and sketching techniques and put them up around the room for reference.

· Introduce sketching techniques in progression, starting with simple two-dimensional shapes and progressing to three-dimensional representation and the final addition of value and texture. Prepare several practice exercises, selecting components that allow a progression of activities for the same drawings. Students sketch the part, dimension it, add size tolerances, and add geometric tolerances.

· Graphic communication requires a lot of practice exercises to develop drawing skills, some of which may be completed for homework. Have students complete practice exercises individually. The final portfolio may be completed as design teams considering the number of drawings needed.

· Prepare individual file folders for students to store all sketches and drawings for future use. Students should also make copies to be used in production stages.

· Collect assignments and use as reference when discussing activity requirements to future classes.

Expectations by Category (from Course Profile)

Knowledge

ICV.04
describe the career opportunities in manufacturing engineering

IC3.04
distinguish among the careers of technician, technologist, and engineer and identify the education required for each.

Inquiry

TFV.01 
apply the design process to develop solutions, products, processes, or services in response to challenges or problems in manufacturing technology;

TF1.02
apply the following steps of the design process to solve a variety of manufacturing technology challenges or problems:

· -brainstorm a list of as many solutions as possible;

· -produce presentation and working drawings, sketches, graphics, mathematical and physical models, or a prototype of the best solution;

· -communicate the solution, using one or more of the following: final drawings, graphs, charts, sketches, technical reports, electronic presentations, flow charts, mock-ups, models, prototypes, and so on;

Communications

SPV.04 
use effective techniques to model and communicate product ideas, materials, and specifications;

SP1.04
use appropriate techniques to sketch solutions to scale showing orthographic and isometric views;

SP4.02
use detailed working drawings and assembly drawings to depict the components of the product or process;

SP4.03
develop a bill of material that indicates the specifications and quantity of a particular part of the product or process;

SP4.05
develop appropriate engineering drawings using a computer-aided drawing program;

Application

SP3.02
design and implement inventory and production control systems;

ICV.02
demonstrate the exemplary practices that are essential to safe work environments and practices;

IC2.01
apply safe work practices in performing manufacturing-related processes;

Assessment/Evaluation

Students will be assessed and evaluated on the following deliverables. See the Student Project Brief for assessment/evaluation instruments.

	
	Deliverable
	Notes
	Suggested 

Time (hr)

	1
	Design Brief

     -Manufacturing and Design Process Review

     -problem statement

     -criteria/constraints

     -material selection

     -critical path planning
	Individual/Team
	2

	2
	Design Proposals and Skill Training Activities

      -Principles and Elements of Design

      -Design Sketching (Idea Development)

      -Pictorial Representation

      -Oblique/Isometric/Perspective Drawings
	Individual /Team
	2

	3
	Working Drawings and Skill Training Activities

      -Assembly Drawing

      -Orthographic Drawings

      -Dimensioning

      -Tolerancing and Process Control Strategies
	Individual /Team
	7

	4
	Deign Portfolio Presentation and Reflection

(Putting it all Together)

      -Written Portfolio Package

      -Oral Presentation
	Team
	3


Terminology List

Engineering Graphics:
are standards and practices of communicating through drawings (drafting). It is the art of drawing as it relates to the language of Engineering.

Technical Drawing:
is a precise and specialized method of describing the shapes of objects.

Elements of Design:
are the raw materials necessary to express and communicate ideas (such as line, shape, colour).

Principles of Design:
are ways in arranging and organizing design elements to provide aesthetically pleasing compositions (such as symmetry, massing, contrast, rhythm). 

Design:
is a way of communicating ideas in solving problems. Designing provides a plan and includes how to make and improve on the product.

Design Process:
a systematic, yet creative process involved in turning ideas into real objects, products, systems and environments.  

Design Brief:
a short statement that outlines a problem to be solved. 

Portfolio:
is a compilation of the various records and drawings maintained throughout the design and problem solving process of a project.  These records include materials outlining the process as well as the outcome of the project. 

Brainstorming:
is a quick means of generating and communicating ideas verbally, in written format or through sketches.

Thumbnail Sketching:
is a small (thumbnail size), simple sketch of a product idea. It is not dimensioned or detailed. 

Plane:
is a flat surface that can be defined by any two-dimensional polygon.


Presentation Drawings:
are drawings used to communicate ideas and design to perspective clients. They provide a general impression of a finished product.

Pictorial Views:
is a three-dimensional view. The view shows an object as it appears to the human eye or in a photograph. Drawings are developed in such a position that several faces appear in a single view.


Oblique View:
is a view in which the height and width are shown with axes at 90 degrees to each other. The depth recedes back at any angle (usually 45 degrees) to provide a three-dimensional realistic representation.

Isometric View:
is a view with all surfaces receding to the right and to the left at 30 degrees to provide a three-dimensional realistic representation.

Perspective View:
is a view with surfaces receding to a particular point (vanishing point) to provide a three-dimensional realistic representation.

Vanishing Point:
a point in a perspective view at which objects appear so small that they can no longer be seen by human eye. All lines recede back to this point.

Working Drawings:
drawings that show the exact sizes of all parts of a product and how they fit together. 

Orthographic Views:
is a two-dimensional view. It shows only one side of an object. 

Dimensions:
represents the size description of an object’s features on a drawing.

Tolerance:
the amount by which an object feature is allowed to vary from absolute measurements.

Assembly Drawing:
is a drawing that shows the individual components of a part or mechanism assembled as a complete unit in their relative positions. The views may be represented three-dimensionally or two-dimensionally.

Bill of Material:
is a list of the names of parts, material, number required, part numbers and any other information required to manufacture or purchase the part components.

Reference Resources

Publications

French E., C. Svensen, J. Helsel, and B. Urbanick. Mechanical Drawing, CAD-Communications, 12th ed. Peoria, Illinois: Glencoe, McGraw-Hill, 1997. ISBN 0-02-667958-2 (Student Text) ISBN 0-02-677959-0 (Teacher’s Resource Binder) ISBN 0-02-667961-2 (Student Workbook)

Powell, F.E., Windmills and Wind Motors. Algrove Publishing Limited, 1999. 

ISBN0-921335-84-9

Quilan C. Orthographic Projection Simplified. Toronto: McGraw-Hill Ryerson Ltd., 1996. ISBN 0-02-677320-1

Todd, R., K. Todd, and D. McCrory. Introduction to Design and Technology. Thomson Learning Tools, 1996. ISBN 0-538-64465-6 (Student Text) ISBN 0-538-64466-4 (Teacher’s Resource Guide) ISBN 0-538-64465-6 (Portfolio and Activities Resource)
Video

Visual Design, Elements and Principles. Burnaby: Classroom Videos, Unit C, 9005 Centaurus Circle, Burnaby, BC, V3J 7N4, (604) 420-3066. 20 min.

Computer Software

CAD software

Word-processing software

Engstrom, D. and L. Hatch. Design Brief Manager Software. Glencoe, McGraw Hill, 1995. For use with Introduction to Design & Technology (see Publications).

Websites

Danish Wind Industry Association –

http://www.windpower.dk/core.htm

This site provides a guided tour of the principles of wind power generation, maps of world sites, news, publications, links references and wind power history.

Oasis Montana Inc., Alternative Energy and Design – http://www.oasismontana.com/ampair.html

This site features information on this company’s retail wind generator. Their “Wind Generator” is a special heavy-duty alternator driven by a three-foot diameter rotor with fiber reinforced polypropylene blades”. They show a design of generator which can “operate in extreme conditions with little or no maintenance”, useful at “coastal sites, remote homes.” Excellent informational site for wind generator research.

Americans Windmills Home Page

http://www.windmills.net

This site features information on windmills in the United States and their designs and uses. They “specialize in the Aermotor Windmills dedicated to the preservation and restoration of the Old Farm Style Water Pumping Windmills”.  If you're looking for information on the Aermotor Windmill and water pumping system, you might be interested in the 115 page Aermotor Informational Packet.”

Windmill Project, Beltmolen Fulton, Il.

http://www.hippowebdesign.com/fulton/index.html

Dutch windmill project built in Fulton, Illinois. “The City of Fulton, IL. is celebrating its Dutch heritage by the construction of an authentic Dutch windmill. The Dutch companies Lowlands Management, Molema Millbuilders and Havenga Restoration Contractors were asked to construct the Fulton windmill.” An excellent site to review Dutch windmill design and its uses.

Dutch Windmills Database

http://www.dutchwindmills.net

This site features a database of Dutch wind and water mills. Includes historic data and many Dutch mills.  Includes links to other windmill sites and a glossary of windmill terminology is included within this database.

Resource Note:

The URLs for the websites were verified by the writers prior to publication. Given the frequency with which these designations change, teachers should always verify the websites prior to assigning them for student use.

ARMdocs make reference to the use of specific texts, magazines, films, videos, and websites. Teachers need to consult their board policies regarding use of any copyrighted materials. Before reproducing materials for student use from printed publications, teachers need to ensure that their board has a Cancopy licence and that this licence covers the resources they wish to use. Before screening videos/films with their students, teachers need to ensure that their board/school has obtained the appropriate public performance videocassette licence from an authorized distributor, e.g., Audio Cine Films Inc. Teachers are reminded that much of the material on the Internet is protected by copyright. The copyright is usually owned by the person or organization that created the work. Reproduction of any work or substantial part of any work on the Internet is not allowed without the permission of the owner.

Lesson Plan # 1: Establish a Design Brief 

Topic:  Design Briefs

Key Concepts: Students will:

· review the design and manufacturing process

· establish design criteria and constraints

· discuss and select materials to be used for their product

· produce a work schedule for completion of activity requirements (refer to critical path table)

New learning:

· Design Brief

· Material Selection

· Criteria and Constraints

· Project Planning

Materials and equipment:

· Handouts and Overheads of lesson

· Handout of sketching activities

· Overhead Projector or LCD projector

Lesson questions:

1) What is the Design Process?

2) List some material properties that would affect your material selection for this project.

3) What is the difference between criteria and constraint?

4) Why is project planning so important?

Lesson closure:
· Teacher reviews the Design and Manufacturing Process and describes where this activity falls in the process. 

· Within their groups students will produce a design brief including deign criteria and material selection

· Students will establish a work schedule for each group member in completing the activity.

Critical Path Planning Chart

	PRIVATE
Task
	Team Member 
	Start Date
	Finish Date
	Approved

	Design Brief


	
	
	
	

	Criteria/Constraints


	
	
	
	

	Material Selection


	
	
	
	

	Planning Chart


	
	
	
	

	Design Proposals


	
	
	
	

	Presentation Drawings


	
	
	
	

	Assembly Drawings


	
	
	
	

	Working Drawings


	
	
	
	

	Portfolio Package


	
	
	
	

	Oral Presentation Prep.


	
	
	
	


Lesson Plan # 2: Developing Design Proposals

Topic: Engineering Graphics
Key Concepts: Students will:

· identify different types of drawings (see “Graphic Representation Chart” handout)

· apply design principles and techniques in developing design sketches and layout drawings 
· identify different types of pictorial drawings

· develop pictorial sketches of their designs

New learning:

· Engineering Graphics Terminology

· Principles and Elements of Design 

· Drawing Types (see “Forms of Graphic Representation” chart)

· Mind Mapping

· Sketching Techniques

· Pictorial Representation

· Oblique/Isometric/Perspective Representation

Materials and equipment:

· drawing tools

· graph paper 

· previous handouts for reference and review

· handout of sketching activities

Lesson questions:
1) What is the difference between elements and principles of design?

2) What is the difference between Presentation Drawings and Working Drawings?

3) Why are sketching techniques useful in communicating ideas?

4) Why are there many different types of graphic representations?

5) Why are pictorial drawings best suited to communicate design ideas?

6) Are pictorial drawings the only drawing types you should use for presenting your design proposal?

7) What are differences between Oblique, Isometric and Perspective drawings?

8) How does applying the principles and elements of design benefit your presentation drawings?

9) Who uses presentation drawings?

Notes:

· Individually students will practice sketching techniques (see Skill Training Activities)

· Within their groups, students will develop presentation drawings of their final wind-powered generator design proposal.

Drawing Type Chart

[image: image1.png]Forms of Graphical Representation

Technical
Drawings.

Graphics

Engineering

Artistic
Drawings.

L]

Skelches
obliques,
isometrics,
perspectives,
D

Design Drafting
Layout Working
Drawings Drawings

Assembly,
orthographic,
section,

adometric

Obligues,
isometic,

perspective,
D





Lesson Plan #3: Developing Working Drawings

Topic: Working Drawings
Key Concepts: Students will;

· develop working drawings of their design proposal;
· develop assembly and sub-assembly drawings of their design proposal;
· fully dimension their drawings;
· add tolerances to critical dimensions.
New learning:

· Orthographic Projection

· Line Types/Line Weight

· Assembly Drawing

· Bill of Materials

· Dimensioning

· Tolerancing/Geometric Tolerances

· Process Control Strategies

Materials and equipment

· drawing tools

· graph paper 

· previous handouts for reference and review

· handout of drawing activities

· drawing title block template

· CAD software

Lesson questions:

1) Who would use working drawings?

2) How are principles and elements of design used in working drawings? 

(e.g. balance, line weight, etc.)

3) What is the essential difference between pictorial views and orthographic views?

4) How do you determine a front view of an object?

5) How do you determine how many views are necessary for a working drawing?

6) What is the difference between overall dimensions and detail dimensions?

7) Why are tolerances so important?

8) How does tolerancing affect the production and quality control phases of the manufacturing process?

Notes:

· Individually students will practice sketching orthographic drawings. (see training Activities)

· Within their groups, students will develop working drawings of their final wind-powered generator design proposal.
Lesson Plan # 4: Assembly of the Design Portfolio Package 

Topic: Design Portfolios

Key Concepts: Students will:

· Identify all components of the Design Portfolio Package;

· Present their design proposal in written format;

· Orally present their Design Proposal.

New learning:

· Design Portfolio

· Script Writing

· Oral Presentation

Lesson questions:

1) In what sequence should your drawings be presented in a Design Portfolio?

2) How are principles and elements of design used in preparing the Design Portfolio?

3) Why is posture and grooming important when presenting?

4) Explain “body language”. Why is it important to understand body language when participating in oral presentations?

Notes:
· Teacher will review Portfolio requirements and Oral Presentation requirements

· Students will assemble their group portfolio package.

· Students will present their design proposals

Career Information

TMJ3C Manufacturing Technology

UNIT 1 ACTIVITY 2: 

Developing Presentation and Working Drawings of the Wind-Powered Generator

Career Information Sites:

Human Resources Development Canada: National Occupational Classification Database-

http://www.hrdc-drhc.gc.ca/noc

HRDC NOC Search Engine-

http://www.worklogic.com:81/noc/Query.htm?lang=e

Ontario Prospects: geared to young people and students 

http://www.edu.gov.on.ca/eng/general/elemsec/job/prospect/eng/index.html

Job Futures 2000: what’s hot, what’s not 

http://www.hrdc-drhc.gc.ca/JobFutures

Job Profiles: real people profile their jobs 

http://www.jobprofiles.org/index.htm


Canada WorkInfoNet: national and regional market info

http://www.workinfonet.ca 

Ontario Association of Certified Technicians and Technologists 

http://www.oacett.org/

Association of Professional Engineers

http://www.apegga.com


The following activity related careers are described in the Human Resources Development Canada (HRDC) National Occupational Classification (NOC) database. Use the search engine link above to learn the main duties performed by practitioners of each trade, the education requirements for the position, and related occupations. 

· 2253 Drafting Technologists and Technicians

· 2241 Electrical and Electronics Engineering Technologists and Technicians

· 2252 Industrial Designers 

· 2232 Mechanical  Engineering Technologists and Technicians

Student Project Brief

TMJ3C Manufacturing Technology

UNIT 1 ACTIVITY 2: 

Developing Presentation and Working Drawings of the Wind-Powered Generator

Contents:

1. Project Brief Handout


2. The Design Challenge Handout

3. Skill Training Activities 1,2 and 3

4. Reflection Paper Criteria

5. Activity Log Template

6. Assessment Tools

This material is designed to help teachers implement the new Grade 11 secondary school curriculum. This material was created by members of the Ontario Council for Technology Education (OCTE) subject association. Permission is given to reproduce these materials for any purpose except profit. Teachers are also encouraged to amend, revise, edit, cut, paste, and otherwise adapt this material for educational purposes. Any references in this document to particular commercial resources, learning materials, equipment, or technology reflect only the opinions of the writers of this material, and do not reflect any official endorsement by OCTE or the Ministry of Education.

© Ontario Council for Technology Education 2001
Project Brief Handout

	Title:


	Developing Presentation and Working Drawings of a Wind-powered Generator



	Activity:


	Develop a design portfolio of a wind-powered generator


	Course:
	TMJ3C Manufacturing Technology

	Time Req’d:


	14 hours
	Date:
	

	RATIONALE

	Considering the high cost of energy you will be exploring the use of alternate energy solutions, specifically wind. Industry today is using co-generators, wind generators, water generators and steam generators to accommodate the growing need for power. In this project, you will be exploring the design-drawing phase of the wind generator project. You will also explore and experience the design phase of manufacturing processes, providing an awareness of career opportunities in the design, drafting and project management areas of engineering.

Having good problem solving skills, design skills, drawing skills, and presentation skills will benefit you in any career. Here, you will build on your good group dynamic skills as you design and detail the wind-powered generator.  You will also use your report writing and presentations skills to report on your project.



	THE ASSIGNMENT

	After researching various designs for wind generators to accommodate rural energy needs, you will design and develop working drawings of a wind generator project. In this activity each group will produce a design portfolio package of a wind-powered generator. Members will design, detail and present the group’s design proposal. The presentation may include multi-media tools and props that will enhance the presentation of your project.



	KEY CONCEPTS: You will:

	1. Document the design brief

2. Develop design sketches and layout drawings

3. Develop a final pictorial presentation drawings of your design proposal

4. Produce technical working drawings using industry standards

5. Develop a Design Portfolio of your proposal

6. Present your proposal to the class




	TOOLS AND MATERIALS

	drawing and illustration tools, graph paper, drawing paper, CAD software



	NOTES

	


	EVALUATION

	No.
	Deliverable
	Time

Limit
	% Weight
	Notes

	1
	Design Brief
	2
	10
	· design brief

· criteria/constraints

· material selection

· critical path planning

	2
	Design Proposal 
	2
	10
	· design sketches

· includes final proposal

· illustrated through pictorial representation

· includes proposal rationale

	3
	Detail Working Drawings
	7
	40
	· all working drawing drawings

· includes assembly and sub-assembly drawings as well as a bill of materials

	4
	Design Portfolio Package
	1
	20
	· putting together all drawings and documents in a presentable package

· may be completed as homework

	5
	Oral Presentations
	2
	10
	· group presentation of their design proposal

	6
	Reflection Paper/Questionnaire
	-
	10
	· a reflection paper of their experiences

· the paper will include notes on design problems and group dynamics

· may be completed as homework

	7
	Time log
	-
	-
	· to be completed on a daily basis throughout the activity

	
	TOTALS
	14
	
	


	NOTES

	All sketches, design process documentation and logs to be saved for presentation and assessment. Marks based on creativity, quality of work and documentation of work accomplished. See your facilitator for approvals at all stages



	PROJECT PROCEDURE

	Step
	Procedure

	1
	Design Brief 

· Review research information from previous activity

· Read the assignment criteria

· Develop a design brief of the design challenge

· Discuss and brainstorm design criteria and constraints for the design challenge

· Select materials for your proposal

· Produce a critical path plan for the activity

· Log entry



	2
	Design Proposal

· Sketch a variety of design ideas using appropriate sketching techniques

· Analyse your ideas and select the best solution

· Document the reason why your group chose the design

· Using pictorial view techniques and design principles, develop presentation

· drawings of the final design proposal

· assemble the design brief, criteria/constraint list, design proposal rationale and presentation drawing into a file folder for safe keeping

· log entry



	3
	Working Drawings

· assign working drawing responsibilities to group members

· independently work on team-specified individual drawings

· convert any sketches or hand drawings to formal CAD drawings (optional)

· log entry



	4
	Portfolio Package Assembly  

· assemble all documents as per assignment criteria

· reflective journal, log entry



	5
	Oral Presentation

· present your design proposal to the class, log entry



Design Challenge: Wind-Powered Generator

With the high cost of energy you are invited to explore the use of alternate energy solutions.  Industry today is using co-generators, wind generators, water generators and steam generators to accommodate the growing need for power.

After researching various designs for wind generators to accommodate rural energy needs, you will design a wind-powered generator tower.  Wind speeds and tower restrictions is part of the research process
Activity Criteria and Requirements

Design Brief Development

Design Brief 

· provide a design brief explanation of what you will create/construct in your design challenge.

· list all product criteria and desired results. This section outlines the set of factors that influenced the design, such as cost considerations, size limitations, user requirements, material or component properties, etc.  This is the section that guided the design.  It may be in bullet form, but as much detail as known should be here. Include timelines and required materials as part of your criteria.

· include all research material from Unit 1 Activity 1.1

Design Proposal
Sketch Development

· collect and submit all design sketches and brainstormed ideas

· all documents, including design sketches and ideas should be submitted on standard sheets with activity header and footers.

Final Design Proposal

· final design layout sketches of the wind-powered generator

· should include as much detail as possible

· the proposals should be developed using pictorial representation wherever possible.

· other sketching techniques may be used to clarify design details

· include only general overall dimensions

· all design layouts to be on standard 8 ½ x 11 sheets with activity header and footer

· provide a rationale of why you chose this design. The rationale should include reasons for material choice, size, looks, etc.

Working Drawings

· this package of drawings will include all assembly, sub-assembly and detail working drawings of your final design

· the drawings must follow all Engineering Graphics standards

· be sure to include bill of materials to all assembly drawings

Group Reflection and Concluding Remarks

· complete the group reflection questionnaire as a group and submit with the portfolio package

· conclude the portfolio package with remarks of your experiences through this activity. Include what your group has learned through the experience. Describe the results of the process of finding a solution to the design challenge. Describe possible improvements or modifications for future work. (approximately 200 words)

Design Portfolio Package

the package will include the following documents in the required order:

-Cover Sheet

-Table of Content

-Introduction/Problem Statement

SECTION I: Design Brief

-Design Brief 

-Materials and Equipment List

-Desired Results and Criteria List 

SECTION II: Design Proposal

-Design Sketches

-Presentation Drawing of the Final Design Proposal

-Design Rationale

SECTION III: Working Drawings 

-Assembly and sub-assembly drawings

-Detail Working Drawing

SECTION IV: Appendix

-References This is a list of all reference materials that students used in order to complete the project, including books, articles, interviews, and Internet sources.

-Critical Path Chart

-Group Reflection Paper

-Concluding Remarks

Oral Report
Introduction

-students must introduce themselves before beginning their presentation


-describe member responsibility in the  introductions


-use your report introduction and problem statement as reference

Presentation

-the group must present all components of the assignment


-be sure to prepare for the presentation. Know who speaks and when by preparing a script


-be sure that all materials and props are prepared prior to the presentation


-all members must speak loud and clear


-all members must be presentable and well groomed


-use proper posture and professionalism


-presenters must make eye contact with audience


-be creative! Try something novel that will attract attention


-you may use any multi-media tools to help in your presentation

Participation

-all group members must participate


-be sure that all group members know their responsibilities 


-it would be a good idea to write a script and storyboard for each member

Conclusion

-assign one member of the group to conclude the presentation


-use your report conclusion as reference

Pre-Project Skill Training Activity #1

Name:
________________________

Date:
_________________________

Activity:
Sketching Exercises

Group Size:
Individual

Time line:
30 minutes 

Equipment:
drafting or classroom desks, pencils, erasers, ruler (straight edge) and graph paper

Space required:
Classroom

Instruction/Criteria

Part A

The following exercise will give you practice in drawing vertical, horizontal and parallel lines.


1) 
Using your graph paper, sketch 10 straight vertical lines 4 blocks long along the width of the sheet.

2)
On the same page sketch horizontal lines 4 blocks long along the width of the page. Sketch parallel lines directly beneath the horizontal lines just drawn (one block down). Repeat this 5 times.

3)
Using the sketching techniques learned in your lesson, draw several parallel lines (min. of 10) across your page at approximately 30 degrees.

4)
Repeat question #4 using 15, 60, 120 and 150 degrees

Part B

This next exercise will give you practice in drawing geometric objects. Remember to use the sketching techniques discussed in the lessons. Be sure not to erase the construction lines. Line weight will be important in distinguishing between object lines and construction lines.

Draw the following shapes. Always start each shape with a square 6 blocks x 6 blocks. For rectangles and ellipses use 10 blocks x 6 blocks.

a) 3 circles across the page


b) 3 rectangles across the page

c) 3 ellipses across the page


d) 3 equilateral triangles across the page

e) 3 isosceles triangles across the page
f) 3 octagons across the page
Pre-Project Skill Training Activity #2

Name:
________________________

Date:
_________________________

Activity:
Pictorial Exercises

Group Size:
Individual

Time line:
Homework

Equipment:
drafting or classroom desks, pencils, erasers, ruler (straight edge) and graph paper

Space required:
Classroom, home table

Instructions:

Students are to complete practice exercises as per instructor handouts.

Pre-Project Skill Training Activity #3

Name:
________________________

Date:
_________________________

Activity:
Orthographic Exercises

Group Size:
Individual

Time line:
Homework

Equipment:
drafting or classroom desks, pencils, erasers, ruler (straight edge) and graph paper

Space required:
Classroom, home table

Instructions:

Students are to complete practice exercises as per instructor handouts

Reflection Paper
Instructions
· group reflection is an important part of evaluating how well you and your peers worked together as a group

· It is important to reflect on your experiences within your group. 

· In your groups, discuss your experiences while working on the “Wind-Powered Generator”” activity.

· Be sure to answer these questions when writing your reflection papers.

· Refer to the evaluation rubric for the paper criteria.

Questions to reflect on:

1) Were all group members on task and on topic each and every day you worked on the assignment?

2) Were all members involved in making decisions?

3) Did the group get along?

4) Were members pleasant with one another?

5) Did the group prioritize and organize their work?

6) Did the group meet often and refer back to flow charts and assignment criteria and constraints?

7) Did all members contribute equally to the discussions and the final report? 

8) Did all members complete their portion of the assignment on time? If not, report why.

9) Report any difficulties your group experienced. How can you prevent these difficulties from happening again?

10) If your group was given the opportunity to do this assignment all over again, what would you do differently?

11) What do you think about team work? Do you feel it was a positive or negative experience for you?

12) Are there any additional comments you would like add to this refection?
Design Brief Rubric

	Criteria
	Level 1
	Level 2
	Level 3
	Level 4

	Knowledge/
Understanding

Understanding of concepts

Knowledge of facts influencing design decisions


	-demonstrates limited understanding of wind generator terminology and concepts

- demonstrates limited identification of design factors such as user requirements, materials and fabrication techniques
	demonstrates some understanding of wind generator terminology and concepts

- demonstrates some identification of design factors such as user requirements, materials and fabrication techniques


	demonstrates considerable understanding of wind generator terminology and concepts

- demonstrates considerable identification of design factors such as user requirements, materials and fabrication techniques
	demonstrates a high degree of understanding of robot terminology and concepts

- demonstrates a high degree of identification of design factors such as user requirements, materials and fabrication techniques

	Thinking/Inquiry

Analyze user requirements and determine project criteria 


	- evaluates few user requirements

- evaluates few design criteria 

- makes little rationalization of material choices
	- evaluates user requirements, needs work in rationalization

- evaluates some design criteria, needs work on rationalization 

- makes some rationalization of material choices
	- evaluates user requirements thoroughly, good rationalization

- evaluates many design criteria, good rationalization 

- good rationalization of material choices
	- evaluates user requirements thoroughly,

very thorough rationalization

- evaluates many design criteria completely, thorough rationalization 

- thorough rationalization of material choices, lots of comparisons

	Communication

Uses effective writing techniques


	- uses language skills with limited accuracy and effectiveness

- design brief requires further clarification and/or formatting 
	- uses language skills with some accuracy and effectiveness 

- design brief requires minor corrections for clarification and/or formatting
	- uses language skills with considerable accuracy and effectiveness

- design brief is clear, accurate and properly formatting
	- uses language skills with a high degree of accuracy and effectiveness 

- design brief is clear, accurate, properly formatting and exceptionally creative


Design Proposal Rubric

	Criteria
	Level 1
	Level 2
	Level 3
	Level 4

	Knowledge/
Understanding

Knowledge drawing types and techniques


	- demonstrates limited identification of drawing types and techniques


	- demonstrates some identification of drawing types and techniques


	- demonstrates considerable identification of drawing types and techniques


	- demonstrates a high degree of identification of drawing types and techniques



	Thinking/Inquiry

Chooses appropriate drawing types and techniques to communicate ideas 


	- evaluates few user requirements

- makes little rationalization of chosen design
	- evaluates user requirements, needs work in rationalization

- makes some rationalization of chosen design
	- evaluates user requirements thoroughly, good rationalization

- good rationalization of chosen design
	- evaluates user requirements thoroughly and exactingly, very thorough rationalization

- thorough rationalization of chosen design



	Communication

Uses effective illustration, writing techniques


	- uses language, symbols, and visuals with limited accuracy and effectiveness

- rationale requires further clarification and/or formatting 
	- uses language, symbols, and visuals with some accuracy and effectiveness 

- rationale requires minor corrections for clarification and/or formatting
	- uses language, symbols, and visuals with considerable accuracy and effectiveness

- rationale is clear, accurate and properly formatting
	- uses language, symbols, and visuals with a high degree of accuracy and effectiveness 

- rationale is clear, accurate, properly formatting and exceptionally creative

	Application

Apply industry standards
	- applies drawing techniques with limited accuracy
	- applies drawing techniques with some accuracy
	- applies drawing techniques with considerable accuracy
	- applies drawing techniques with a high degree of accuracy


Working Drawing Evaluation

	Criteria
	Level 1

many missing or inaccurate components 
	Level 2

some missing or inaccurate  components
	Level 3

few missing or inaccurate components
	Level 4

no missing or inaccurate components

	FORMAT
	
	
	
	

	· Title Block and Border
	
	
	
	

	· Drawing Identification
	
	
	
	

	ACCURACY
	
	
	
	

	· View Location
	
	
	
	

	· View Representation
	
	
	
	

	· Dimensions
	
	
	
	

	OVERALL APPEARANCE
	
	
	
	

	· Line weight and contrast
	
	
	
	

	· Neat and legible
	
	
	
	

	· Balanced Views (centered)
	
	
	
	


 Design Portfolio Package

	Criteria
	Level 1

many missing or incomplete components 
	Level 2

some missing or incomplete  components
	Level 3

few missing or incomplete components
	Level 4

no missing or incomplete components

	format and overall appearance
	
	
	
	

	SECTION I: Design Brief
	
	
	
	

	SECTION II: Design Proposal
	
	
	
	

	SECTION III: Working Drawings
	
	
	
	

	SECTION IV: Appendix
	
	
	
	

	
	
	
	
	


Rubric Evaluation for Reflection Paper

	Criteria
	Level 1
	Level 2
	Level 3
	Level 4

	Page Format

· page layout

· font type/size

· headings

· date/name/ course


	many of the items incomplete or misplaced
	some of the items incomplete or misplaced


	all items present and properly placed
	all items present and properly placed with additional items (headers/footers/page no., etc.)

	Content Format

· introduction

· content

· conclusion


	introduction or conclusion is  missing or somewhat  inaccurate

coherent flow of ideas is not clearly discernible


	some development of introduction and conclusion but not clearly defined

some coherence in the flow of ideas
	clearly defined introduction and conclusion

coherent flow of ideas
	masterful use of introduction and conclusion

thorough flow of ideas

	Quality of Content;


	communicates understanding of few aspects of the content
	communicates understanding of some aspects of the content


	communicates a thorough and broad understanding of the content


	communicates a thorough, broad, insightful understanding of the content 

	Spelling and Grammar
	significant number of spelling and grammatical errors


	some spelling and grammatical errors
	a few spelling errors and/or grammatical errors
	no spelling errors and/or grammatical errors


Oral Presentation Criteria and Rubric

	Criteria
	Level 1
	Level 2
	Level 3
	Level 4

	Organization/Format

· introduction

· content

· summary 

· conclusion


	very limited opening and/or closing

limited development of one or more parts of the presentation

coherent sequence of ideas is not clearly discernible


	opening and/or closing are somewhat effective

some development of the parts of the presentation

some coherence in sequencing of ideas
	effective opening and closing

development of most  parts of the presentation

coherent sequencing of ideas
	masterful opening and closing 

thorough development of all parts of the presentation

thoughtful sequencing of ideas

	Presentation Delivery


	presents in a low, monotone manner, with infrequent eye content

demonstrates limited awareness of body language skills
	presents with adequate enthusiasm, some eye contact and acceptable voice clarity

demonstrates some awareness of body language skills
	presents with enthusiasm maintaining eye contact, speaking clearly and pausing effectively

demonstrates control of body language skills


	presents with a high degree of enthusiasm maintaining eye contact, speaking clearly and pausing effectively

demonstrates sophisticated control of presentation skills

	Quality of Content


	communicates understanding of few aspects of the content

answers audience questions in a limited manner


	communicates understanding of some aspects of the content

answers concrete audience questions and/or replies to audience with some effectiveness
	communicates a thorough and broad understanding of the content

answers concrete and abstract audience questions effectively
	communicates a thorough, broad, insightful understanding of the content 

answers concrete audience questions and/or replies to audience with effectiveness

	Overall Impact


	demonstrates a limited grasp of the fundamental elements of presentation; lack of command of one or more elements seriously affects the overall impact
	demonstrates some grasp of the fundamental elements of presentation; strengths outweigh weaknesses and the communication is generally clear
	demonstrates command of the elements of presentation; generally the presentation is integrated and the elements reinforce each other to create a meaningful whole


	demonstrates a sophisticated command of the elements of presentation; all elements work together to convey a distinctive perspective and impression


Skill Training Activity #1 Evaluation 

	Criteria
	Level 1

many missing or incomplete components 
	Level 2

some missing or incomplete  components
	Level 3

few missing or incomplete components
	Level 4

no missing or incomplete components

	ACCURACY
	
	
	
	

	· Proper use of techniques
	
	
	
	

	· Page format
	
	
	
	

	OVERALL APPEARANCE
	
	
	
	

	· Line weight and contrast
	
	
	
	

	· Neat and legible
	
	
	
	


Skill Training Activity #2 Evaluation 

	 Criteria
	Level 1

many missing or incomplete components 
	Level 2

some missing or incomplete  components
	Level 3

few missing or incomplete components
	Level 4

no missing or incomplete components

	ACCURACY
	
	
	
	

	· Proper use of techniques
	
	
	
	

	· Page format
	
	
	
	

	OVERALL APPEARANCE
	
	
	
	

	· Line weight and contrast
	
	
	
	

	· Neat and legible
	
	
	
	


Skill Training Activity #3 Evaluation 

	Criteria
	Level 1

many missing or incomplete components 
	Level 2

some missing or incomplete  components
	Level 3

few missing or incomplete components
	Level 4

no missing or incomplete components

	FORMAT
	
	
	
	

	· Title Block and Border
	
	
	
	

	· Drawing Identification
	
	
	
	

	ACCURACY
	
	
	
	

	· View Location
	
	
	
	

	· View Representation
	
	
	
	

	· Dimensions
	
	
	
	

	OVERALL APPEARANCE
	
	
	
	

	· Line weight and contrast
	
	
	
	

	· Neat and legible
	
	
	
	

	· Balanced Views (centered)
	
	
	
	


Overall Evaluation Breakdown Chart

	
	Design Brief
	Design 

Portfolio
	Working 

Drawings
	Portfolio

Package
	Reflection

Paper
	Skill Training Activities
	Oral

Presentation
	Log

Entry
	Total Score

	Knowledge and Understanding
	Level
	
	
	
	
	
	
	
	
	

	
	%
	
	
	
	
	
	
	
	
	

	Thinking and Inquiry
	Level
	
	
	
	
	
	
	
	
	

	
	%
	
	
	
	
	
	
	
	
	

	Communications
	Level
	
	
	
	
	
	
	
	
	

	
	%
	
	
	
	
	
	
	
	
	

	Applications
	Level
	
	
	
	
	
	
	
	
	

	
	%
	
	
	
	
	
	
	
	
	


Daily Log

	Date
	Project
	Function
	Hours
	Teacher Signature

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


	Total Hours:
	

	Student Signature:
	

	Teacher Signature:
	


Safety Resource Pack

TMJ3C Manufacturing Technology

UNIT 1 ACTIVITY 2: 

Developing Presentation and Working Drawings of the Wind-Powered Generator

Contents:

1. Safety Data Sheets:

a. General lab safety

b. Glues and Resins

c. Utility Knives and Scissors

2. Safety Passport

3. Safety Tests if applicable

This material is designed to help teachers implement the new Grade 11 secondary school curriculum. This material was created by members of the Ontario Council for Technology Education (OCTE) subject association. Permission is given to reproduce these materials for any purpose except profit. Teachers are also encouraged to amend, revise, edit, cut, paste, and otherwise adapt this material for educational purposes. Any references in this document to particular commercial resources, learning materials, equipment, or technology reflect only the opinions of the writers of this material, and do not reflect any official endorsement by OCTE or the Ministry of Education.

© Ontario Council for Technology Education 2001

INSERT THE FOLLOWING SHEETS FROM THE SAFETY RESOURCE PACK:


Contents:

1. Safety Data Sheets:

a. General lab safety

b. Glues and Resins

c. Utility Knives and Scissors

2. Safety Passport

3. Safety Tests if applicable




Student:�
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Class:�
�
�
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