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TDJ3E Technological Design

UNIT 4: ACTIVITY 2: 

Design of Theatre Set and Production

Activity Description

Time: 2100minutes (35 hours)
In this culminating unit, students apply learned communication, decision-making, and problem solving skills to challenges in theatre and film production design. Students explore the development of design solutions through the development of technical drawings, illustrations, models, test models, fabricated products, proposals, and reports. Skills developed in this unit can be applied to a wide variety of careers in architecture, industrial design, fashion, or theatre/film production.
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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 

This activity is an open-ended design project and is well suited for developing multimedia production sets such as theatrical stage sets, commercial video shoots, etc., with direct application to school productions, amateur companies, or other media outlets. It incorporates every aspect of design and production cycle, including design analysis, design synthesis, technical sketching and drawing, modelling and prototyping, technical reporting and specific audience presentation.  

This activity can be used as the culminating activity for the course.  The scope of this activity could range from simple scale modeled designs for proposed productions to full-scaled community productions within the local school or amateur theatre community.  Teachers should look ahead to upcoming events for possible school or community collaboration.  

Working with an experienced Director, the Technological Design classroom could provide the “set design/build” function quite readily.  If this project is used for an actual event, full production concerns would have to be worked out much in advance of the event including issues of cost, storage, delivery, installation and possible decommissioning.  While 35 hours should be plenty of time for completion of design and fabrication of prototypes or components of simple sets; the fabricating of any large scale final products, installation, decommissioning, etc. may be beyond the time allocation of this activity. If the teacher decides on bringing this project to an end result, time should be allocated for the extra work.

Teachers should prepare example existing set designs or arrange for students to bring in pictures and/or observation notes from research into similar projects. Teachers should review basic engineering principles of structures that may be used in theatrical sets. Safety and safe operational habits should be reinforced continuously throughout the activity. The use of Safety Passports and/or safety testing is highly recommended before initiating the activity and before each operational task. (See the accompanying Safety Resource Pack (SRP)).

Teachers should ensure that students keep appropriate logs of their daily activities, initiate and develop an Engineering Journal, and that they record and retain materials for their design portfolios (photographic images, video tape, printed materials, etc.). Time should be allocated for a class post-project review to reinforce learned concepts.

Expectations by Category

Knowledge

TFV.01
demonstrate an understanding of how the design process is used to create products or services for the marketplace;

TF1.01
describe user requirements, design criteria, and ways of developing and testing solutions;

IC1.02
identify design issues, such as production costs, instructional materials for assembly and use, special design needs related to controls and instrumentation, safety issues in handling products, and product durability;

Inquiry

TFV.03
determine appropriate solutions to design problems;

TF1.02
justify design decisions that involve alternative approaches;

SP2.03
evaluate design solutions to determine how well they suit the design criteria.

IC1.01
assess project solutions in terms of safety, ergonomics, and efficiency;

Communication

TFV.02
create effective technical drawings using standardised drawing practices;

TF2.01
use technical illustrations, drafting, computer graphics, and models to present ideas and solutions effectively;

SPV.01
illustrate their design solutions effectively using a variety of technical drawing methods that conform to industry drafting conventions;

SP1.01
draw appropriate technical illustrations using industry-standard practices, including lettering techniques, scales, and symbols;

SPV.03
write effective design briefs and technical reports;

SP1.02
produce correct orthographic or pictorial technical drawings (e.g., floor plans, perspectives and elevation views, section and assembly drawings) using traditional or computer-based methods;

Application

SPV.02
fabricate projects or displays using hand and power tools safely;

SP1.03
fabricate models and prototypes for analysis and testing using standard safety procedures;

IC2.03
handle tools and materials safely.

ICV.03
use tools and materials safely to fabricate products;

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

(hours)

	1
	Project Proposal (incl. sketches)
	Individual
	3

	2
	Model/Mock-ups 
	Team
	3

	3
	Production Prototype/End User Product
	Team
	18

	4
	Post Project Design Report
	Team/Individual
	4

	5
	Daily Log
	Individual
	1

	6
	Engineering Journal
	Individual
	3

	7
	Design Report Presentation
	Team Presentation 
	3

	
	
	TOTAL
	35


Terminology List

Acting Area
The portion of the stage enclosed by the scenery, which is used by the actors during the performance.  Also, specific areas on the stage where the actors execute the most important action.

Apron
The extension of the stage area beyond the proscenium.

Box Set
A set that encloses the acting area on three sides.  It typically is designed in the form of the interior of a room.

Brace
A portable support for a flat.

Cornerblock 
Also called corner plate, it is a triangle of plywood used to reinforce the corners of a flat.

Cue
Verbal or physical signal for an action or event to take place.

Diagonal Brace 
The part of the flat that runs on an approximately 45( angle across an upper or lower corner of a flat.  This component reinforces the corners of a flat.

Director
The person who is the controlling force for all facets of the production.  The Director is the one who analyses the production requirements and ensures that the production goes ahead on time and on budget.

Downstage
The area of the stage that is closest to the audience.

Flats
A unit section of flat scenery, usually tall screen made of a frame and some covering material (canvas, thin panelling, etc.)

Floor Properties
Any piece of scenery, (e.g. a chair, table, sofa, counter, lamp, etc.), that is used by the actors or gives the set its desired mood or atmosphere.

Keystone 
This is the part of the flat that holds adjacent flats together.

Proscenium
The wall that divides the stage and the auditorium.

Proscenium Opening
The opening in the Proscenium wall through which the audience watches the play.

Rail
The part of the flat that runs horizontally top and bottom.  Its length starts at the outside of material of left stile (vertical strut) to outside of material of right stile.

Rostra
Raised platform that gives prominence to certain areas on the stage.

Set Designer
The person who is responsible for the design and organization of the set based on the producer’s, Director and writer’s vision.
Set
A series of scenery units which when taken together form a specific locale or acting area.

Sightlines
The angles of visibility from the auditorium.

Stile 
Vertical strut on either side of a flat, starting at the inside material of the upper rail and stopping at the inside material of the lower rail.

Toggle bar
The part of the flat that runs horizontally.

Traffic Patterns
Alleyways through which actors move from acting area to acting area.  Also used for entrances and exists.

Truck
Moveable cradle upon which scenery is placed to facilitate its movement.

Upstage
Area of the stage that is farthest from the audience.

NOTE: This “skill builder” instructional aid sheet is to help instructors teach important topics and challenges to students.  These skill builders may be used before conducting the activity to provide prior knowledge or skills required to successfully complete the activity.

Skill Builder: The Role of the Director and Production Team

Type of lesson:

Class discussion and/or possible research project.

Topic:

The Media Production: The Cast of Characters and The Director’s Job

Skills and Knowledge: Students will:
· identify the variety of careers of people needed to organise, design, build and install a typical set for a media production

· describe the role of the Director with respect to the script and production

Key Concepts:

· the production team is made up of set design, costume design, lighting, sound, choreography, music and props

· the Director is the main interpretative force within the production who then directs the production team to fulfil the vision

Materials and equipment:

· handout of Media Production Team and Designer’s Job (see below)

Challenge questions:

· Where does the vision for the set design originate? How?

· Who is responsible for this function?

· What types of occupations are required to design and produce the theatre play, video production or movie production?

Teacher Notes:

Teachers may allocate specific tasks to individual students or groups. Students present their research findings to the class as a basis for encouraging connections between their activity tasks and potential careers. Teacher may assign one of the Reference books (listed below) as homework to further expand the student’s knowledge of the roles of the Production Team and Director.

Reference Resources

Books

Hubert C. Heffner, Samuel Selden, Hunton D. Sellman Modern Theatre Practice,; Appleton-Century-Crofts, New York, 1967.

This book provides a very detailed examination of the artistic and technical aspects of theatrical productions.  It includes 4 major sections, (1) The Arts of the Theatre and Drama, (2) The Director and Directing, (3) Stage Scenery, (4) Stage Lighting.

Holt, Michael. A Phaldon Theatre Manual: Stage Design and Properties, London, England, 1993.  ISBN 0-7148-2515-8.

Holt describes the complete process from the role of the designer to the Production Weekend.  

Grandstaff, Russel. J. Acting and Directing, National Textbook Company, Illinois USA, 1984 ISBN 0844251151

Grandstaff outlines a typical process from the perspective of a Director.  Although focusing more on acting and directing, the context in which a set designer works is apparent even at a cursory reading.

Menear, Pauline and Hawkins, Terry. Stage Management and Theatre Administration, London, England, 1993.  ISBN 0714825166.

A view of the theatrical discipline from the administration viewpoint.

McCaffery, Michael. Directing a Play, London, England, 1993.  ISBN 0714825131.

A view of the theatrical discipline from the Director’s viewpoint.

Gordon, J.E. The New Science of Strong Materials. Markham, Ontario: Penguin Books, 1999. ISBN 0-306-80151-5

Gordon, J.E. Structures, or Why Things Don’t Fall Down. Markham, Ontario: Penguin Books, 1999. ISBN 0-306-80151-5

These two books by Gordon describe material, structural properties and the underlying physics and chemistry. Concepts such as stress, strain, mechanical strength and the science of structures are described. This is very important information to have as background knowledge when designing structures and determining materials to use in projects.

Salvadori, M. The Art of Construction, Projects and Principles for Beginning Engineers and Architects. Chicago Review Press, 1990. ISBN 1-55652-080-8

Salvadori describes the principles of structures such as the arch, trusses, post and beam, geodesic dome, etc.  This is important knowledge when designing set structures and associated joinery that will carry loads.

Web

Theatre Set Design and Technology Resources – 

http://www.artslynx.org/theatre/design.htm

Many links to sets and props, lighting, management, special effects, etc. from Artslynx International Theatre Resources.

Proptology Online Journal –

http://home.eol.ca/~props/

This Ontario site contains articles on prop making techniques like paper mache and making convincing metallic surfaces.

High School Tech Production –

http://hstech@hstech.org/

Scott Parker, high school tech teacher at Brooklyn’s Edward J. Murrow Public School, has a wealth of tips, lesson plans, technical essays and resources for the technical aspects of high school play productions.

International Theatre Set Design Archive – 

http://www.siue.edu/ITDA/

A collection of set designs for major play titles, playwrights, producers or directors. This site provides ideas on how to stage and build sets for various plays.  

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.

Black Line Masters

The Media Production Team

There are 2 basic areas within a Media Production. 

(1) The Director and (2) The Production Administrator.
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From Script to Set

The Director seeks a vision of the play.  Two typical overriding questions must be answered "What did the writer intend?" and "What significance can this script have for today?"  Beyond this strategy, the Director uses some basic tools to reach these goals.  They don their Sherlock Holmes’ hats, pick up their magnifying glasses and search the script for clues.  Consider the following:

· What is the script’s setting, that is, where is it located?

· What is the script’s genre - "Realism", or "Neo-Realism", “Abstract”?

· What is the type of play - comedy, tragedy, drama, documentary?

· What is the historical period?

· What are the characteristics for each character?

· How are these characteristics reflected in the set, set units and/or floor properties?

· What shapes, colors, and textures support these characteristics?

The Director’s Job

From the script, the Director develops a Vision of the plays essence.
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The Director and Set Designer’s Meeting

The Director meets with the Set Designer to discuss the technical requirements for the production based upon the Director’s vision.
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Set Designer’s Skills

Typically, Set Designers use the following skills:



Set Designer’s Tools

Typically,  set designers use the following tools:
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The Set Designer’s Concerns

Set designers are concerned with the following aspects.

1. Does the set add atmosphere, mood and style?

· Has the set presented the characters in a detailed frame?

· Are the historical aspects of the set accurate?

· Do the colors and shapes add the proper mood and atmosphere (warm, cool, mysterious, sinister, jovial, etc.).

· Does the Texture - lush, rough-lumber, smooth, carved-detail - accurately reflect the original intent of the play?

· Does the overall effect reflect the play's genre - comic, tragedy, romantic?

2. Does the set help the actor?

· Does the visual effects get in the way?

· Does the visual effects weaken the actor's effectiveness?

· Does the set and the actor complement the action?

· Do the set, actor and action seem separate?

3. Does the set reflect the media's intention?

· Has the media's intent been compromised by the (a) lack of money, 
(b) lack of time, (c) lack of planning, or (d) lack of facilities.

The Set Designer’s Tools - Color Wheel and Texture

Set Designers use color, texture and shape to create intangibles – such as atmosphere and mood - within a set to support the Director's vision for the essence of the media production.
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Exploring Colour and Texture and Emotion

When you think of each of the colors listed below, identify the different emotions that you feel.  Please note that this evaluation is subjective, that is, there are no right or wrong answers.  What do you feel?

	Visual Effects

	Colour
	Positive Emotions
	Negative Emotions

	Black
	
	

	Blue
	
	

	Green
	
	

	White
	
	

	Dark Brown
	
	

	Red
	
	

	Yellow
	
	

	
	
	


Table 1: Visual Effects of Color

When you think of each of the textures listed below, identify the different emotions that you feel.  Please note that this evaluation is subjective, that is, there are no right or wrong answers.  What do you feel?

	Visual Effects

	Texture
	Positive Emotions
	Negative Emotions

	silk
	
	

	smooth
	
	

	course
	
	

	concrete
	
	

	rough wood
	
	

	pine
	
	

	oak panels
	
	

	lace
	
	

	
	
	


Table 2: Visual Effects of Texture

When you think of each of the shapes listed below, identify the different emotions that you feel.  Please note that this evaluation is subjective, that is, there are no right or wrong answers.  What do you feel?

	Visual Effects

	Shape
	Positive Emotions
	Negative Emotions

	round
	
	

	oval
	
	

	triangular
	
	

	angular
	
	

	square
	
	

	rectangular
	
	

	
	
	


Table 3: Visual Effects of Shape

The Set Designer’s Tools – Standard Sketching Techniques

Set Designers use standard sketching techniques - such as 1 & 2 vanishing points - to create atmosphere, mood, effects that cannot be realised due to stage or set limitations.
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Stage Area Terminology

The stage areas as called by the Director:
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Modelling the Stage

Typical technique for modelling a stage.
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Strengthening Cardboard Models

Typical technique for strengthening cardboard models for the stage and sets.
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Modelling Flats

Typical technique for adding the scenery units – flats, set units - to the stage model.
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The Ground Plan

The Set Designer uses a technical drawing called a Ground Plan Line Drawing to plan the set based upon discussions with the Director’s vision of the essence of the play.
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Symbols for Ground Plan’s Line Drawing
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Ground Plan Line Drawing for Theoretical Stage of Coffee Hut Play
(See the accompanying Student Project Brief (SPB))

Acting Areas/Traffic Patterns
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Acting Areas for Theoretical Stage for Coffee Hut Play

(See the accompanying Student Project Brief (SPB))
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Traffic Patterns (where actors move) for Theoretical Stage for Coffee Hut Play

(See the accompanying Student Project Brief (SPB))

Flats

Flats are lightweight frames made from wood.  They are normally covered with muslin or, when the circumstances require, other cloths and materials.  Sometimes 1/8” panel board is a convenient material - low cost and easy to finish.  For many projects, flats are made from 1 x 3 white pine (“B Grade or better”).  Typical overall dimensions are usually six feet wide by eight to sixteen feet tall.
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Procedure to Build a Flat

To build a flat six feet tall by four feet wide, you can follow the procedure outlined below.

I. Select good, straight white pine 1 x 3 (“B or better” or “C select”) for the rails, stiles and toggle bars. 
(A cost-effective technique is to rip 1” x 6” boards in two to create 1” x 3” boards.)

II. Trim and square the end of one of the boards, and cut two pieces four feet long for the rails (notice that the rails are cut the full width of the flat).

III. Trim and square the boards, and cut the two stiles six feet (the height of the flats) minus the thickness of the two rails.

IV. Square the boards and cut two toggle bars four feet (the width of the flat) minus the thickness of two stiles.

V. Cut enough Keystones and Cornerblocks.

VI. Butt the stiles against the inside edges of the top and bottom rails.

VII. Use a framing square to make sure the corner joint between the Rail and Stile is square.  Lay a Cornerblock on top of the joint and inset from the outside edges one-half the thickness of the Rail and Stile.  Secure the Cornerblocks with nails, staples or screws.  Repeat this for each corner.

VIII. Center the Toggle Bars at two feet and four feet.  Use the framing square to make sure the Toggle Bars are square to the Stiles, and secure them with Keystones that are also inset from the outside edges one-half the thickness of the Rail and Stile.

IX. Place Diagonal Braces (1x2’s) in the upper and lower corners of the same side of the flat.  Secure these Diagonal Braces with plywood straps ripped in half and also cut so that they can be inset from the outside edges one-half the thickness of the rail and stile.

Panel Board construction:

X. Cut a piece of Panel board 6’ high by 4 ‘ wide.  Align the panel with the outside edges of the frame.  Securely attach the Panel board to the frame with white glue and nails (1” bright finishing nails).

Muslin construction:

XI. Alternatively, lay the flat on the Cornerblocks and Keystones.  Stretch a piece of muslin over the frame.  The muslin should be slightly larger than the height and width of the flat.  Using a hand stapler, attach the muslin along the inside edge of the face of one of the stiles.  Place the staples about one foot apart.

XII. Move to the centre of the other stile, and pull the muslin until it barely sags across the face of the flat.  Staple it on the inside edge of the face of that stile.  Be sure that you don’t stretch the muslin until it is tight because you must leave room for shrinkage that will occur during painting.  Work your way toward the end of the flat, pulling and stapling as you go.

XIII. In a similar fashion, pull and staple the fabric to the inside edge of the face of both rails.  If there are any puckers or wrinkles, you must pull the staples out and stretch the fabric smooth.

XIV. Apply glue to the face of the rails and stiles then pat the muslin back onto the wood.  Be sure to apply a thorough but light coat to the muslin, so as not to discolor the paint yet to be applied.

XV. After the glue has dried, you should trim excess fabric by running a xacto knife along the outside edges of the flat.

Other Types of Flats

You may need to make flats with Windows or Doors.  Follow the instructions in the previous section to create your project.  You can refer to the following drawings to guide you.
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Flats with Windows and Doors

Supporting a Flat

The Brace typically supports the flats.  They are typically secured by carriage bolts and nuts or by hooking a special device called a stage brace and into a brace cleat.  If the latter is used, a stage screw or ‘peg’ is needed.

[image: image19.png]BRACE SYSTEM

FLAT

FASTENED SECURELY





Procedure to Build a Prop

Make a wooden frame

Make your base from a block of relatively heavy wood - any scrap will do - to prevent the prop from being too top heavy.

You can use screws and nails attached to board to attach and tie the wire covering.  The only really important joint is the vertical one, as it is difficult to work on a structure that wobbles.  Therefore, a good mortise joint at this point is important.  Simply trace the outside shape of your vertical piece, drill holes ¾ of the way down through the base at the corners, and use a hammer and chisel to remove the excess wood.  Glue and screw the vertical piece in place once the horizontal pieces you want are attached.
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Exploded view of mortise joint
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Assembled view of centre support for prop.

Covering the Frame with Bendable Wire

You can use wire of various thickness according to availability to build up the shape that you are trying to create.  The wire can be attached to the wood using staples, nails, or reinforced tape.  The mesh wire can be pushed, pulled or crunched into shape.  Wire pieces can be twisted or soldered together.  BEWARE OF SHARP EDGES AND WIRE. Use tools carefully.

Mixing and Applying Plaster

I. Mix plaster and water in quantities that will be quickly used up.  As a rule, pour the plaster into the middle of a bowl so it forms a peak in the centre.  Add water around the edge to the height of the peak.  Mix the plaster and water together to form a creamy mixture.

II. Have ready some strips of cloth cut to short lengths (scrims).  Dip the scrims in the plaster and begin building up the details of your prop (face details in this case).  A final layer of plaster may be applied after if carving is required.  When the plaster has hardened, chisel or carve out the details.

III. Before painting, a water-plastic emulsion will seal the plaster.  This will also keep the rust from the wire from seeping through your painted finished product.  The emulsion will also improve the quality of the finish coat of paint.  Acrylic paint works well, whereas powder colors will require a coat of shellac to seal.  Coloured markers are useful for detail work.  
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Frame with wire mesh in place.

Procedure to Build a Tree Stump Prop

To build the tree stump shape out of wire mesh:

I. Make a wooden frame using conventional joining methods.
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Typical framework assembly.

II. Build the tree stump shape out of wire mesh by pushing and shaping the wire mesh into the desired shape. Be careful of sharp ends of wire. Wear eye protection at all times.
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Typical framework assembly covered with wire mesh.

III. Applying the cloth-mâché in diagonals will help to keep the mixture in place as it dries.  Adding sand, gravel or beans to the paint will give your project interesting textures. 

Career Information

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 
 

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. 

· 5243 Theatre, Fashion, Exhibit and Other Creative Designers

· 5241 Graphic Designers and Illustrating Artists

· 2252Industrial Designers

· 5242Interior Designers

· Diorama maker-museums and galleries (in 5212 Technical Occupations Related to Museums and Galleries)

Student Project Briefs

TDJ3E Technological Design

UNIT 4: ACTIVITY 2: 

Design of Theatre Set and Production

Contents:

1. Project Brief

2. Evaluation Rubrics/Checklists

3. Activity Log

NOTE: This Student Project Brief details an assignment to produce a small school play or video commercial. This is one of many types of projects that can be accomplished to satisfy the requirements of the activity as described in the profile.

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 Technological Education 2001
	Title:


	Design of a Theatre Set



	Activity:


	Design and build a theatre set for a play, commercial or other media event.


	Course:
	TDJ3E Technological Design

	Time Req'd:
	35 hours
	Date:
	

	RATIONALE

	How we present a stage environment is as important as the event being staged (play, commercial, etc.). In this project, you will develop a theatrical set that takes into account: Director’s concerns, set designer’s concerns, construction techniques, material properties, assembly issues, installation issues; environmental issues, and the communication event’s production requirements.



	THE ASSIGNMENT

	You will design and build a theatre set based on a short script.



	KEY CONCEPTS: You will:

	1. document the process of researching, testing and prototyping a design for a theatre set,

2. identify Director and set designer’s requirements, materials and properties, structural elements, material and labour costs, liability issues and usability issues for your design solution,

3. write a project proposal and design reports describing your design process,

4. produce technical drawings and illustrations using industry standards, and

5. build models, prototypes and complete products safely, efficiently and cost effectively.



	TOOLS AND MATERIALS

	MODELLING:

-xacto knives, chisels, rotary tools, sand paper, sanders, cardboard, tape, utility knives, hot glue, modelling clay, dense Sytrofoam, modelling sets (i.e. Lego or Mechano)

SKETCHING AND DRAWING:

-CADD software, vector graphic software, scales, sketch pad, T-squares, tri-angles

FABRICATION:

-table saw, radial arm saw, sliding mitre saw, circular saw, drill press, hand drill, wood (i.e. pine/bass wood), plastic (i.e. acrylic), fabric (Muslin or canvas), paint, Plaster-of-Paris.

-electrical wiring and metalworking tools, if required.

PRESENTATION:

-computer and/or video displays if required, computers and associated equipment for word processing, spreadsheet, database development, 3D or 2D drawing / modelling and presentation managers.


	EVALUATION

	No.
	Deliverable
	Time

Limit (hours)
	% Weight
	Notes

	1
	Project Proposal (incl. sketches)
	3
	10
	Individual

	2
	Model/mock-ups 
	3
	10
	Team

	3
	Production prototype 
	18
	20
	Team

	4
	Post project design report
	4
	30
	Team/Individual

	5
	Daily Log
	1
	5
	Individual

	6
	Engineering Journal
	3
	5
	Individual

	7
	Design Report Presentation
	3
	20
	Team Presentation 

	
	TOTALS
	35
	100%
	

	NOTES

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

	PROJECT PROCEDURE

	Step
	Set Design Procedure

	1
	Choose Media Event and Script 

Analysis (Team)

Analyze the Script

Initiate Daily Log (Individual)

Initiate Engineering Journal (Individual)

Research

Background and Conceptual Research

	2
	Incubation and Selection (Team)

Drawing, Modelling and Testing in Teams

Discuss and brainstorm design criteria and possible solutions

Develop sketches and models of possible solutions

Choose appropriate design features for further work

Develop mock-up, consider set design concerns, user survey comments

Record all work and photograph all model work

Record Daily Log observations and other data

Retain materials for Engineering Journal

Seek teacher approval for continuation

	3
	Implementation (Team)

Determine team responsibilities and assign a Project Manager.

Fabricate structure and test structural strength, fasteners, finishes, etc.

Assemble and record test results, design process

	4
	Evaluation (Team and Individual)

Plan the Design Report

Produce Design Report, ensure all headings, images, drawings are incorporated

Incorporate timesheets/logs for each individual

Present design features to class then Hand in report


An Example Script: The Coffee House Commercial

A Script and Storyboard

The script and storyboard are design aids to organize any media production.  They are used for theatrical plays, video and movie productions. 

Review the sample storyboard sheet shown below.  Using the script sheet provided  create your own storyboard for the Coffee Hut Play.  The storyboard may also include sketches illustrating camera angles or sight lines. 

	Scene
	Action
	Comments

	scene 1
	Shot of front of store. 
(Hint: maybe a graphic would be a good idea for this shot?)
	wide angle

	scene 2
	Front door opens...
	zoom-in on Proprietor

	scene 3
	Gust of wind, noise of customer.
	close-up

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


A Script: The Coffee Hut Commercial

by Derek Webster

	Opening
	


Cue: Proprietor is dusting and arranging sale items on shelving unit.  There are 3 – 4 other shelving units generously displayed around the coffee hut.

Announcer:  Welcome to Coffee Hut!  Where the customer is king, we treat you royally!

Cue: Sound Effects ... background noise from Coffee Hut...

Announcer:  And now a word from our sponsor…Juan Valdez Coffee Huts!

	Message
	


Cue:   Proprietor walks up stairs to landing, opens double doors and lets mean and cheap looking customer into coffee hut.

Proprietor:  Welcome!  Please come in and stand by the fire.  It must be extremely cold outside.  Would you like a cup of coffee to warm up?

Cue:  Sound of roaring fire in fireplace and whistling kettle.

Customer: Well it’s about time you opened.  I'm freezing!

Cue:  Customer walks in doorway and slams door.  Skirts around 2 table/chairs and glares at the salesperson.

Customer:  What is your cheapest coffee?

Cue: Special Effects ... background noise of other customers entering the store.  People talking and sipping liquids.

Salesperson: All our prices are listed on the board sir (madam).

Customer:  Wow, is that expensive!

Salesperson:   We are extremely competitive sir.  What kind of coffee would you like?  We have many different kinds.

Cue:  Sound of pouring coffee beans and dripping coffeemaker.

Customer: A café-latte!  Wait, you can't be serious.  $1.50 outrageous!  Oh what the heck!

Salesperson:   Oh, I’m sorry sir (madam).  Our foaming machine is being cleaned right now.

Customer:  You call this a Coffee House!  Well, (sarcastically) how about a Colombian Dark Roast?  You know the one Juan Valdez would like.

Cue:  Donkey and Juan Valdez walks onto stage, upstage left to downstage right.  Half way across donkey drops paddy on floor.  Walks around table and chairs with customer talking and sipping coffee, Juan turns to audience smiles and exits off downstage right.

Salesperson:  I hate when he does that.  Here is your Dark Roasted Columbian…

Cue:  Customer takes a gulp from coffee cup

Customer:  Smiles

Cue:  Sound of satisfaction ... a deep sigh from customer!

	Closing
	


Announcer:  Coffee Hut coffees are so fresh you'd think you were in Columbia!

Cue:  Second sound of satisfaction ... a deep sigh!

Coffee House Commercial Storyboard

	Scene
	Action
	Comments

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


I.
Daily Logs

From your daily activities, list the dates and amount of hours taken for each facet of the project.  Each team member should include his or her personal time log.  Use the Daily Log Sheet below.

II.
Engineering Journal

Daily Log Sheets plus a summary of all your work including your discoveries, problems, headaches, victories, reasoning for decisions, sketches, technical drawings, charts, graphs, Web sites, other data and references.  In short, its slang term is "cover your tail engineering".  You need to be able to record your work, breakthroughs, and discoveries.  One of the most important functions of this Journal is to document the causes-of and the logic-behind each of the technical aspects of your solution.  This is done for future reference to such items as patents, court cases, redesign and tooling.

III.
Design Report and Presentation
1.  Title Page

The title page is used to grab the attention of the reader.  As such, it should contain some form of illustration that appeals to the reader.  It should also contain the name of the report, the name(s) of the persons that produced the report, for whom the report was prepared and the date of production.

2.  Problem Statement

The problem statement describes the identified needs and situation of the project at hand.  This statement is very brief (approximately one or two sentences).

3.  Design Criteria

This section outlines the set of factors dictated by the Director that influenced the design, such as cost considerations, shape, color, texture, size limitations, material or component properties.  This is the section that guides the design.  It may be in bullet or sentence form, but as much detail as is known should be included. 

4.  Procedure Notes

This should be an in-depth account of the process used in the design, testing and fabrication of the product.  The sentences in each paragraph should be kept short and to the point.  It should describe the major highlights from the problem statement to the solution of the design challenge, including research conducted, sources of information, modelling and testing of ideas and their results. 

5.  Materials

List all the materials and costs used in the fabrication of the final product.  Some sort of chart or database printout would be appropriate.

6. Sketches, Technical Drawings and Illustrations

Include all drawings or illustrations that were used in the development and fabrication of the project.  This includes rough sketches, technical drawings, illustrations, animations, and/or photographs of models or products. Ensure all drawings are properly labeled and descriptive.  This could also include CAD modeling or computer-generated animations.

7.  Conclusion

Describe the results of the process of finding a solution to the design challenge, including your test results. Include a description on how each of the design criteria was met (or not met).  Describe possible improvements or modifications for future work.  Suggest other users or situations that may benefit from your research and/or testing.

8.  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.

Design Report Checklist:

· Producer requirements: cost, space requirements, 

· Technical requirements: maintenance, durability, building codes, prefab elements, quick assembly/tear-down, storage and reuse.

· Director requirements: message to convey, location, audience, theme, 

· Design requirements: Production Style, Design Style and Period, Elements of Design (shape, color, texture, etc.), Principles of Composition

· Materials: emotional intent and meaning, e.g., metal, video screens: high tech, wood: construction shop, etc.

· Materials: ease of manufacture, assembly, strength of structure, durability, finishes etc.

· Identify and comment on your comparative evaluation of each of these materials

· Wood sheeting: Plywood, MDF, Masonite, Particle board.

· Wood structural elements: fir, spruce, pine, maple, oak, others

· Metals: aluminum, steel, stainless steel, cold rolled steel, non-ferrous: brass, bronze, copper, etc.

· Metal structural elements: sheet, tube (square, round), flat bar, castings.

· Plastics: acrylic, Lexan, epoxy, fibreglass, vacuum formed, coatings, Coroplast (corrugated plastic sheet)

· Other: glass, rubber, concrete, stone, virtual stone.

· Fasteners: ease of assembly, installation, storage

· Shape/style: symbolism, location, size, use of color/graphical elements, material and fastening considerations

· Safety: installation and assembly safety, public safety, safety legislation.

· Comparison of other designs, with a description on how they might be improved.

Sample Design Report and Fabrication Rubric for Set Design

	Criteria
	Level 1

(50 – 59%)
	Level 2

(60 – 69%)
	Level 3

(70 – 79%)
	Level 4

(80 – 100%)

	Knowledge/
Understanding
	
	
	
	

	-knowledge of design decisions including alternative approaches, their correlation-to and assessment-of design criteria including terms of safety, ergonomics and efficiency

TFV.03, TF1.02, SP2.03, IC1.01
	-demonstrates limited identification of design decisions, the alternatives and their correlation to and assessment-of set design criteria
	-demonstrates some identification of design decisions, the alternatives and their correlation to and assessment-of set design criteria
	-demonstrates considerable identification of design decisions, the alternatives and their correlation to and assessment-of set design criteria
	-demonstrates thorough identification of design decisions, the alternatives and their correlation to and assessment-of set design criteria

	-write effective design briefs and technical reports;
SPV.03
	-writes Design Report meeting few requirements;
	-writes effective Design Report meeting some requirements;
	-writes effective Design Report meeting many requirements;
	-writes effective Design Report meeting most requirements;

	-understanding of design issues.

IC1.02
	- demonstrates limited understanding of design concepts
	- demonstrates some understanding of design concepts
	- demonstrates considerable understanding of design concepts
	- demonstrates thorough understanding of design concepts

	-identify concerns in technical design

ICV.01


	- models or prototypes demonstrate limited consideration of technical features


	- models or prototypes demonstrate some consideration of technical features


	- models or prototypes demonstrate thorough consideration of technical features


	- models or prototypes demonstrate thorough research and evaluation of technical features



	Thinking/Inquiry
	
	
	
	

	-analysis and evaluation by testing

TFV.01, TF1.01, SP2.03 
	- demonstrate limited consideration of material properties, user requirements or specific location features while modelling and prototyping set units and floor properties
	-models and prototypes demonstrate some consideration of material properties, user requirements or specific location features while modelling and prototyping set units and floor properties
	-models and prototypes demonstrate thorough consideration of material properties, user requirements or specific location features while modelling and prototyping set units and floor properties
	-models and prototypes demonstrate thoroughly researched and creative consideration of material properties, user requirements or specific location features while modelling and prototyping set units and floor properties

	-inquiry/design skills

TFV.03, TF1.01, TF1.02, TF2.01, 

SP2.03, IC 1.01
	- applies few of the skills involved in an inquiry/design process
	- applies some of the skills involved in an inquiry/design process
	- applies most of the skills involved in an inquiry/design process
	- applies all or almost all of the skills involved in an inquiry/design process


Sample Design Report and Fabrication Rubric for Set Design (cont.)

	Criteria
	Level 1

(50 – 59%)
	Level 2

(60 – 69%)
	Level 3

(70 – 79%)
	Level 4

(80 – 100%)

	Communication
	
	
	
	

	-create effective technical drawings using standardised drawing practices;

TFV.02, SP1.01
	-uses technical illustrations and standardised drawing practices with limited accuracy and effectiveness
	-uses technical illustrations and standardised drawing practices with some accuracy and effectiveness
	-uses technical illustrations and standardised drawing practices with considerable accuracy and effectiveness
	-uses technical illustrations and standardised drawing practices with high degree of accuracy and effectiveness

	-use of language and symbols on technical drawings

TF2.01, SPV.01, SPV.03, SP1.01, SP1.02
	- uses language, symbols, and visuals with limited accuracy and effectiveness on technical drawings
	- uses language, symbols, and visuals with some accuracy and effectiveness on technical drawings
	- uses language, symbols, and visuals with considerable accuracy and effectiveness on technical drawings
	- uses language, symbols, and visuals with a high degree of accuracy and effectiveness on technical drawings

	-presentation of ideas and solutions

TF2.03
	- uses model details and visuals with limited accuracy and effectiveness 
	- uses model details, and visuals with some accuracy and effectiveness
	- uses model details, symbols, and visuals with considerable accuracy and effectiveness
	- uses model details, symbols, and visuals with a high degree of accuracy and effectiveness

	Application
	
	
	
	

	-fabricate models and prototypes for analysis and testing using standard safety procedures


IC2.03, ICV.03, SP1.03, SPV.02
	-with much assistance, fabricate models and prototypes for analysis and testing using standard safety procedures

	-with some assistance, fabricate models and prototypes for analysis and testing using standard safety procedures

	-with little assistance, fabricate models and prototypes for analysis and testing using standard safety procedures

	-with nearly no assistance, fabricate models and prototypes for analysis and testing using standard safety procedures


	-use procedures, tools, and equipment safely

SPV.02, IC2.03; ICV.03, SP1.03
	- uses procedures, equipment, and technology safely and correctly only with supervision
	- uses procedures, equipment, and technology safely and correctly with some supervision
	- use procedures, equipment, and technology safely and correctly
	- demonstrates and promotes the safe and correct use of procedures, equipment, and technology


Daily Log

	Date
	Project
	Function
	Hours
	Teacher Signature

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


	Total Hours:
	

	Student Signature:
	

	Teacher Signature:
	


Safety Resource Pack

TDJ3E Technological Design

UNIT 4: ACTIVITY 2: 

Design of Theatre Set and Production

Contents:

1. Suggested Safety Data Sheets:

· band saw

· table saw

· drill press

· disc/belt sander

· painting

· utility knives and chisels

· staple gun

· hammer or pneumatic nailer

2. Safety Passport/tests as applicable

NOTE:

All personnel in a shop environment must be wearing approved safety eyewear at all times.

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 Technological Education 2001
INSERT THE FOLLOWING SHEETS FROM THE SAFETY RESOURCE PACK:


Suggested Safety Data Sheets:

· band saw

· table saw

· drill press

· disc/belt sander

· painting

· utility knives and chisels

· staple gun

· hammer or pneumatic nailer

Safety Passport/tests as applicable




Student:�
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Class:�
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