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PREFACE: USING THIS INTEGRATED RESOURCE PACKAGE

T

his Integrated Resource Package
(IRP) provides some of the basic
information that teachers will
require to implement the Technology
Education 11 and 12: Drafting and Design
curriculum. The information contained in
this IRP is also available through the
Internet. Contact the Curriculum Branch’s
home page: http://www.bced.gov.bc.ca/
curriculum

THE INTRODUCTION
The Introduction provides general
information about the Technology 11 and 12
curriculum as a whole, including special
features and requirements. It also provides a
rationale for the subject—why technology
education is taught in BC schools—and an
explanation of the curriculum organizers.

skills, and attitudes for each subject. They are
statements of what students are expected to
know and be able to do in each grade.
Learning outcomes are clearly stated and
expressed in observable terms. All learning
outcomes complete this stem: “It is expected
that students will. . . . ”
Outcome statements have been written to
enable teachers to use their experience and
professional judgment when planning and
evaluating. The outcomes are benchmarks
that will permit the use of criterion
referenced performance standards. It is
expected that actual student performance
will vary. Evaluation, reporting, and student
placement with respect to these outcomes
depends on the professional judgment of
teachers, guided by provincial policy.
Suggested Instructional Strategies

THE TECHNOLOGY EDUCATION: DRAFTING AND
DESIGN 11 AND 12 CURRICULUM
The Drafting and Design 11 and 12 IRP is
structured in terms of curriculum organizers.
The main body of this IRP consists of four
columns of information for each organizer.
These columns describe:
• provincially prescribed learning outcome
statements for Drafting and Design 11
and 12
• suggested instructional strategies for
achieving the outcomes
• suggested assessment strategies for
determining how well students are
achieving the outcomes provincially
• recommended learning resources
Prescribed Learning Outcomes
Learning outcome statements are content
standards for the provincial education
system. Learning outcomes set out the
knowledge, enduring ideas, issues, concepts,

Instruction involves the use of techniques,
activities, and methods that can be employed
to meet diverse student needs and to deliver
the prescribed curriculum. Teachers are free
to adapt the suggested instructional
strategies or substitute others that will
enable their students to achieve the
prescribed outcomes. These strategies have
been developed by specialist and generalist
teachers to assist their colleagues; they are
suggestions only.
Suggested Assessment Strategies
The assessment strategies suggest a variety
of ways to gather information about student
performance. Some assessment strategies
relate to specific activities; others are general.
As with the instructional strategies, these
strategies have been developed by specialist
and generalist teachers to assist their
colleagues; they are suggestions only.
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Provincially Recommended Learning
Resources
Provincially recommended learning
resources are materials that have been
reviewed and evaluated by BC educators in
collaboration with the Ministry of Education
according to a stringent set of criteria. These
resources are organized as Grade Collections.
A Grade Collection is the format used to
organize the provincially recommended
learning resources by grade and by
curriculum organizer. It can be regarded as a
‘starter set’ of basic resources to deliver the
curriculum. With very few exceptions,
learning resources listed in Grade Collections
will be the only provincially evaluated and
recommended learning resources. They are
typically materials suitable for student use,
but they may also include information
primarily intended for teachers. Teachers
and school districts are encouraged to select
those resources that they find most relevant
and useful for their students, and to
supplement these with locally approved
materials and resources to meet specific local
needs.
The recommended resources listed in the
main body (fourth column) of this IRP are
those that either present comprehensive
coverage of the learning outcomes of the
particular curriculum organizer or provide
unique support to specific topics. Appendix
B contains a complete listing of provincially
recommended learning resources to support
this curriculum.
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THE APPENDICES
A series of appendices provides additional
information about the curriculum, and
further support for the teacher.
• Appendix A contains a listing of the
prescribed learning outcomes for the
curriculum.
• Appendix B consists of general
information on learning resources,
including Grade Collections, selecting
learning resources for the classroom, and
funding, followed by the Grade
Collection(s) for the Drafting and Design
11 and 12 IRP containing grade level
organizational charts and alphabetical
annotated lists of the provincially
recommended resources. New resources
are evaluated on an ongoing basis and the
new provincial recommendations are
posted on the Curriculum web site.
Teachers are advised to check the web site
on a regular basis. http://
www.bced.gov.bc.ca/irp–resources/lr/
resource/consub.htm
• Appendix C contains assistance for
teachers regarding provincial evaluation
and reporting policy. Prescribed learning
outcomes have been used as the source for
examples of criterion-referenced
evaluations.
• Appendix D acknowledges the many
people and organizations that have been
involved in the development of this IRP.
• Appendix E provides information on
suggested provincially approved courses
that may be offered as an extension to
Drafting and Design 11 and 12.
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Grade

GRADE 11 • Personal and Interpersonal Management
PRESCRIBED LEARNING OUTCOMES

Prescribed Learning
Outcomes

SUGGESTED INSTRUCTIONAL STRATEGIES
•

It is expected that students will:
•
•

The Prescribed Learning
Outcomes column of this
IRP lists the specific
learning outcomes for
each curriculum
organizer. These aid the
teacher in day-to-day
planning.

•

•

identify and utilize employability skills
describe career and entrepreneurial opportunities
related to drafting and design
apply safe work habits in accordance with
established regulations, including WCB and
WHMIS regulations
demonstrate the importance of workstation
ergonomics and physical activity to promote
personal health and productivity

•

•

•

•

•

Grade
Suggested Assessment
Strategies
The Suggested
Assessment Strategies
offer a wide range of
different assessment
approaches useful in
evaluating the Prescribed
Learning Outcomes.
Teachers should consider
these as examples they
might modify to suit their
own needs and the
instructional goals.

Curriculum Organizer

Present the Conference Board of Canada’s list of
Employability Skills 2000+. This is available online at http:/
/www.conferenceboard.ca/nbec/research.htm or from the
Board at 255 Smyth Road, Ottawa, ON K1H 8M7 Canada,
Tel. (613) 526-3280, Fax (613) 526-4857. Ask students to
suggest how the various employability skills might be
applicable in a drafting and design work environment.
Discuss course and project marking criteria and their
relationship to the student’s ability to set priorities and
organize their work.
Have students maintain a log or journal to organize and
assess their project work by:
- documenting project flowcharts that identify subtasks and interim stages, as well as self-imposed
deadlines for completion of these tasks and stages
- recording drafting-related deadlines
- self-checking work to ensure accuracy and
completeness.
As a class, generate a list of various occupations related
to drafting and design. Have students work individually
or in pairs to research particular occupations, including
required training, wages, and responsibilities. Students
could conduct their research through guest speakers or
interviews, work experience, job shadowing, and Internet
searches. Have students work in groups to produce a
poster that represents their findings.
Conduct a class discussion on aspects of a working
environment:
- hours of work
- absence or tardiness
- conflict resolution procedures
- role of the student, teacher, workplace supervisor, etc.
- dress code
- job descriptions
- school or employer expectations.
Have each student develop a procedural guide for the
work site.
Conduct a class discussion on health problems that may
result from working in a drafting and design
environment. Have students develop a list of ways to
prevent these problems.

GRADE 11 • Personal and Interpersonal Management
SUGGESTED ASSESSMENT STRATEGIES
•

•

Have students develop and maintain a self-checklist
that might include:
- a check plot to correct mistakes
- use of marking criteria to check their work
- use of ISO or ANSI standards.
As students work together and independently, they
display their attitudes towards their work. Observe
the extent to which they:
- are punctual
- are productive during the time they are in class
- are enthusiastic about their projects and
assignments
- participate fully in project work and assignments
- demonstrate personal responsibility in group
efforts to identify and solve problems
- meet deadlines and due dates.
Have students examine their projects. To focus their
reflection, pose questions such as:
- Is all the information there to enable someone to
make the item?
- Are the views and dimensions correctly located?
- Have recognized standards been incorporated?
- Have you kept the check plot and preliminary
sketches?
Have students maintain a design portfolio. To assist
them in recording their thoughts, have them consider
the following questions:
- Have you clearly identified the design problem?
- Have you documented evidence of research?
- Have you generated a number of potential design

•

solutions and a set of criteria for choosing the
best one?
Have you chosen materials to best match the
specific product requirements?
Include injury prevention as a criterion for assessing
any facility or workstation designs that students
produce. Do the design solutions take into account
ergonomics, storage provisions, and the shapes and
positioning of objects conducive to safety and injury
prevention?
-

•

The Suggested
Instructional Strategies
column of this IRP
suggests a variety of
instructional approaches
that include group work,
problem solving, and the
use of technology. Teachers
should consider these as
examples that they might
modify to suit the
developmental levels of
their students.

Curriculum Organizer

RECOMMENDED LEARNING RESOURCES
Print Materials
•
•
•
•
•
•

Architecture: Drafting and Design
Architecture: Residential Drawing and Design
Basic Technical Drawing
Canadian Wood-Frame House Construction
Engineering Drawing and Design
Exploring Drafting

•

Architectural Graphic Standards

•
•
•
•

AutoCAD 2000i
AutoCAD LT 2000i
Autodesk Inventor 4
Ezedia MX

Multimedia

the

•

Suggested Instructional
Strategies

Recommended Learning
Resources

Software

CD-ROM
•

CADDEX AutoCAD R2000 Resource Library

The Recommended
Learning Resources
component of this IRP is a
compilation of provincially
recommended resources
that support the Prescribed
Learning Outcomes. A
complete list including a
short description of the
resource, its media type,
and distributor is
included in Appendix B
of this IRP.
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RATIONALE FOR TECHNOLOGY EDUCATION
Technology is embodied in devices that
extend human capabilities. It provides the
tools to extend our vision, to send and
receive sounds and images from around the
world, and to improve health, lifestyle,
economies, and ecosystems. As technology
assumes an increasingly dominant role in
society, technological literacy is becoming as
essential as numeracy skills and the ability to
read and write. In providing the
fundamentals of technological literacy,
technology education helps young people
prepare to live and work in a world of
continuously evolving technologies.
A technologically literate person uses tools,
materials, systems, and processes in an
informed, ethical, and responsible way. To be
responsible members of society, students
must be aware of the impact that everchanging technology has on their lives. They
need to reflect critically on technology’s role
in society and consider its positive and
negative effects. Technology education
fosters the development of skills and
attitudes that increase students’ abilities to
responsibly address the social and ethical
issues of technological advancements.
To meet career challenges, students must be
able to communicate effectively, make
independent decisions, solve problems, work
independently and cooperatively with
individuals from diverse backgrounds, and
become technically competent. Indeed, the
Conference Board of Canada has identified
these skills as critical to employment in the
21st century (see the Board’s “Employability
Skills 2000+” brochure, available online at
http://www.conferenceboard.ca/nbec/
research.htm or from the Board at 255 Smyth
Road, Ottawa ON K1H 8M7 Canada, Tel.
(613) 526-3280, Fax (613) 526-4857). In
Technology Education 11 and 12 courses

students have the opportunity to develop a
variety of skills and abilities essential for
employment in today’s economy.
Activities in Technology Education provide
opportunities for students to develop,
reinforce, and apply:
• numeracy skills as they calculate, estimate,
and measure
• information skills as they identify, locate,
gather, store, retrieve, process, and present
information
• communication skills as they apply
technology to communicate their design
ideas, solutions, reflections, and products
• problem-solving skills as they identify,
describe, and analyse problems, and test
their ideas and solutions
• social and cooperative skills as they
interact with others to solve problems and
complete projects
• leadership and project-management skills
as they set goals, plan, address challenges,
and resolve conflicts
• physical skills as they carry out
technological tasks using tools, equipment,
and materials correctly, efficiently, and
safely.
Technology Education Objectives
The aim of the Technology Education
curriculum is to help students develop
technological literacy and lifelong learning
patterns that they need to live and work
effectively in a changing technological
society. To achieve this, the curriculum
provides a framework for students to learn
how to design and construct solutions to
real-world problems and opportunities to
put into practice what they have learned.
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The Technology Education curriculum is
guided by the following goals. Technology
Education should provide students with
opportunities to:
• develop the ability to solve technological
problems
• develop the ability to make things and
explore technology
• develop the ability to deal ethically with
technology
• develop lifelong learning patterns needed
to function effectively in a changing
technological environment
• acquire skills and attitudes needed to
work with technology both independently
and as a cooperative member of a group
• develop appropriate attitudes and
practices with respect to work safety and
personal health
• gain competence in working with tools,
materials, and processes to produce highquality work
• develop language and visual
communication skills to investigate,
explain, and illustrate aspects of
technology
• apply and integrate skills, knowledge, and
resources across disciplines and in
technological activities
• explore and pursue technological careers
and associated lifestyles
• become discerning users of materials,
products, and technical services.
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THE DRAFTING AND DESIGN 11 AND 12
CURRICULUM
This Integrated Resource Package (IRP) sets
out the provincially prescribed curriculum
for the Technology Education 11 and 12:
Drafting and Design curriculum. Additional
Technology Education 11 and 12 courses
include:
• Automotive Technology (scheduled for
2001)
• Carpentry and Joinery (scheduled for
2001)
• Electronics (scheduled for 2002)
• Industrial Design (released in 1997)
• Metalwork (scheduled for 2002).
The development of this IRP has been
guided by the principles of learning:
• Learning requires the active participation
of the student.
• People learn in a variety of ways and at
different rates.
• Learning is both an individual and a
group process.
This IRP represents the ongoing effort of the
province to provide education programs that
put importance on high standards in
education while providing equity and access
for all learners. In addition to this print
version, this IRP will also be available in
electronic format.
Health and Safety
Safe work practices and procedures, and
creating an understanding of what is
required for a healthy work environment, are
absolutely essential. As students begin to
work with tools and equipment, safety and
practice procedures must be introduced and
reinforced throughout.

Correct safety practices must be established
as soon as students begin their studies in
technology education and must be
maintained throughout the curriculum.
Teachers must use good judgment when
instructing students in safety practices,
remembering that the main objective is
student learning.
It is essential that teachers address the
following questions before, during, and after
an activity:
• Has the instruction been sequenced
progressively to ensure safety?
• Have students been given specific
instruction about how to use and handle
equipment and tools correctly?
• Are the tools and equipment in good
repair, suitably arranged, and
appropriately sized for students?
• Are students being properly supervised?
• Do the facilities provide adequate lighting
and ventilation for the activity?
• Have students been made aware of
hazards in the facility area?
• Have students been made aware of
appropriate school-based and industrial
safety standards and procedures?
Teachers should select safe activities,
techniques, and projects and ensure that the
safety practices are implemented. The
following is not an all-inclusive list, but a
guide to help teachers establish a safe
learning environment. Students should:
•
•
•
•

wear appropriate attire
follow established rules and routines
select tasks that are within their abilities
demonstrate self-control and show respect
for the safety of others
• recognize hazards in work areas.
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RATIONALE FOR DRAFTING AND DESIGN
Drafting and design can be seen as different
disciplines but are increasingly being
understood as inseparable. Design is creative
problem solving which begins with a specific
human need and results in a product or
solution that addresses that need.
Visualization of design can take many forms
from sketches to computer animation, and
can range from highly creative to highly
technical. Design incorporates the drafting
process. Drafting is the set of skills that
allows the designer to communicate ideas
and design solutions to others through
technical drawings. The rapid growth of
technology and the resulting change have led
to increased integration of drafting and
design in many trades and technologyrelated occupations.
Preparing for Transition to Post-secondary
Education
Drafting and design provide students with
knowledge and skills that can result in a
lifetime interest and ability. These skills also
can serve as the gateway to many careers.
The courses are designed to provide credit
for the core competencies of the Drafting
Technician program at British Columbia
colleges and institutes, and to provide
students with the ability to proceed directly
into drafting specialty sections. For example,
students could take a “math-science”
pathway to become one of a range of
technologists and technicians or engineers
with additional education.
Preparing for the Workplace
Students will have opportunities to
understand the relationship of drafting to
design and how, together, they form the basis
of a wide variety of occupations. Drafting
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and design, with their focus on the visual
communication of ideas, provide a
fundamental set of skills for technologist and
technician careers and are increasingly
important to many trades.
Drafting Technologists and
Technicians
Drafting Technologists and Technicians
develop and prepare engineering designs
and drawings from sketches, engineering
calculations, specification sheets and other
data. They may write technical reports,
submit construction specifications, costs
and materials estimates, and prepare
contracts and tender documents. They may
work independently, in teams with
engineers from many disciplines, or as
support staff for engineers, architects, and
industrial designers.
Drafting and Design Professionals
With additional education or experience,
those with a background in the drafting
and design area can move into other
professions. The design sector includes
architecture, interior design, landscape
architecture, communications design,
industrial or mechanical design, computer
animation, and urban planning. People in
this group work in:
• graphic design, advertising,
architectural and interior design firms
• retail organizations
• performing arts organizations
• broadcasting
• clothing and textile companies
• museums
• private studios
• other organizations.
They may also be self-employed.
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CURRICULUM ORGANIZERS
The prescribed learning outcomes for the
courses described in this Integrated Resource
Package are grouped under a number of
curriculum organizers. These curriculum
organizers reflect the main areas of Drafting
and Design that students are expected to
address. They form the framework of the
curriculum and act as connecting threads
across both grade levels for each pathway.
The organizers are not equivalent in terms of
number of outcomes or the time that students
will require in order to achieve these
outcomes. The curriculum organizers are:
•
•
•
•
•
•

Personal and Interpersonal Management
Drafting Fundamentals
Application of Computer Technology
Design Process
Mathematical Applications
Ethics

the knowledge and skills needed to
effectively develop and communicate ideas.
Students will attain a foundation in basic
computer operation, CADD, and technical
visualization.
Design Process
This area has a focus on design as the
intentional organizing of ideas and processes
to meet certain aesthetic and functional
needs. The appreciation of effective design
helps students become better consumers.
Mathematical Applications
In this area, the focus is on reinforcing the
natural relationship between drafting
fundamentals and the application of
mathematics. These principles are integrated
into every area of drafting and design.
Ethics

Personal and Interpersonal Management
This area has a focus on the skills required in
a Drafting and Design working environment
and on creating an understanding of the
career opportunities in this and related
fields. The learning outcomes are expected to
be applied, where appropriate, throughout
the courses.
Drafting Fundamentals
This area provides opportunities to develop
an understanding of and demonstrate
proficiency in the conventions and procedures
that develop, produce and revise drawings
as part of the communication process.
Application of Computer Technology
The focus in this area is on the application of
fundamental and appropriate computer
technology, that will provide students with

It is assumed that in order to be responsible
members of society, students must respond
appropriately to social, cultural,
environmental and technological
considerations. In this area, students reflect
critically on technology’s role in society and
consider its positive and negative effects. The
Drafting and Design curriculum fosters the
development of skills and attitudes that
increase students’ abilities to address the
social and ethical issues of technological
advancements.

SUGGESTED INSTRUCTIONAL STRATEGIES
In this Integrated Resource Package,
instructional strategies have been included
for each curriculum organizer and grade.
These strategies are suggestions only,
designed to provide guidance for generalist
and specialist teachers planning instruction
to meet the prescribed learning outcomes.
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The strategies may be either teacher directed
or student directed, or both.
There is not necessarily a one-to-one
relationship between learning outcomes and
instructional strategies, nor is this
organization intended to prescribe a linear
means of course delivery. It is expected that
teachers will adapt, modify, combine, and
organize instructional strategies to meet the
needs of students and to respond to local
requirements.
The suggested instructional strategies may
be undertaken by individual students,
partners, or small groups. Drafting and
Design 11 and 12 emphasizes skills needed in
a changing society. As a result, emphasis is
given to the following strategies:
• Strategies that develop applied skills.
In order to see technology education as
relevant and useful, students must learn
how it can be applied to a variety of real
workplace situations. Technology
education helps students to understand
and interpret their world, and to identify
and solve problems that occur in their
daily lives and in the workplace.
• Strategies that foster the development of
individual and group skills.
In the workplace, people need to know
how to work effectively, individually and
with others, to solve problems and
complete tasks. Students need
opportunities to work independently to
enhance their organizational and selfevaluation skills. Students also need to
experience the dynamics of group work to
enhance their understanding of group
problem-solving processes. Group work
focuses on such skills as collaboration,
communication, leadership, and
cooperation.
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• Strategies that foster research and
critical-thinking skills.
In order to make informed and responsible
choices about the appropriate use of
technology, students need to receive and
process information critically.
• Strategies that use technology.
The ability to use technology to solve
problems is a necessary skill in the
workplace and an important “new basic”
in post-secondary education. Students use
technology to access information, to
perform calculations, and to enhance the
presentation of ideas.
• Strategies that require solving design and
production problems.
Students identify needs, pose real or
invented problems of their own, and
respond to problems presented by the
teacher.
Problem-Solving Models
To develop decision-making and problemsolving skills, students need to be challenged
to identify problems and develop solutions.
The problems students identify or are
assigned in technology education involve
improving existing products and systems, as
well as designing and developing new ones.
Models that describe problem-solving
processes should be developed with students
so they understand the recurring nature of
solving real-world problems (as part of a
problem is solved, new problems arise and
some steps in the processes recur). The
following diagrams, “Design Process
Models”, are just two examples that describe
problem solving in drafting and design. The
design process model is intended to provide
teachers with a way to plan technology
education activites.
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The following approaches may be used to
cover the fundamentals:
a) exercises that deal specifically with a
particular topic
b) projects focusing on combinations of
fundamentals as applied in working
drawings
c) holistic projects covering a range of
fundamentals from design conception to
project completion.
A mix of strategies will allow students to
gain an understanding of the whole drawing
and design process, while allowing the
topics to be covered within time limitations.
The scope of potential projects could be
adjusted according to grade level, experience
and ability of the student. This IRP suggests
that fundamentals can be covered using the
following design areas: mechanical,
structural/architectural; engineering;
interior; landscape; fabric and clothing;
furniture and cabinetry.
The teaching of design is most appropriately
done through holistic project work that
includes the entire process from concept
development to production. Students work
with basic design principles governing form
and function. Function is the level to which
the design satisfies the requirements of use
or purpose. Form is concerned with the
physical requirements of materials,
manufacture and skills and the visual effects
or intentions of the design. The arrangement
of design principles must be brought
together. Students are also introduced to
design elements of line, harmony, variety,
unity, emphasis, balance, contrast,
proportion, and rhythm. The accompanying
charts, “Design Principles” and “Design
Elements” provide generally accepted
definitions for the design principles and
elements.

DRAFTING AND DESIGN 11 AND 12 • 7

INTRODUCTION TO TECHNOLOGY EDUCATION 11 AND 12 AND DRAFTING AND DESIGN

8 • DRAFTING AND DESIGN 11 AND 12

INTRODUCTION TO TECHNOLOGY EDUCATION 11 AND 12 AND DRAFTING AND DESIGN

Design Principles
Design principles are the general systems for the organization of design elements.
balance

A state of equilibrium achieved by symmetry or asymmetry. Balanced arrangements
can be achieved through weight, colour, texture and position. Balance can by
symmetrical or asymmetrical.

contrast

The quality of opposition to line and form. The purpose of contrast is to make
different elements stand out, accentuating their mutual difference.

emphasis

Giving more importance to some parts and less to other parts. Dominance or
subordination are devices used by the designer to sequence the order of what is
emphasized.

harmony

Combination or adaptation of parts, elements, or related things so as to form an
ordered whole. Closely related to the principle of unity.

perspective

A pictorial drawing made by the intersection of the picture plane with lines of sight
convergence from points on the object to the point of sight that is located at a definite
distance from the picture plane.

proportion

The relationship of each part to the whole and the whole to each part. Relationship of
length to width, light to dark, and smooth to rough.

rhythm

The ordered or regular recurrence of an element or elements. Rhythms can be
created by repetition, movement or graduation of shape or colour and can include
repetition, alternating, progressing and flowing.

unity

Conveys a theme of either harmony or variety. The various aspects of design elements
and principles are brought together to create an ordered whole.

variety

Unifies an object by integrating size, shape, colour, and texture.

pattern

A discernable coherent system based on the intended interrelationship of component
parts. A form or model proposed for imitation. A natural or chance configuration.

movement

Change of place or position or posture.
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Design Elements
Design elements are identifiable features of an object arranged, by intention, into an
ordered whole.These arrangements are so ordered by using one or more of the
design principles.
line

A mark (as by a pencil) that forms part of the formal design of an image. A visual and
geometric element that is generated by a moving point and that has extension only
along the path of the point. Line can be vertical, horizontal, diagonal, simple curved,
complex or reversed curved, straight, bent, twisted, smooth, or irregular.

shape

Shape refers to spatial form or contour. Shape can consist of a flat, curved plane, or
compound curved surface.

shade

Shade refers to creating the effect of shade in drawing through the use of a colour
slightly different from the one under consideration and can be gradient or uniform.

colour

The aspect of objects that may be described in terms of hue, lightness, and saturation.

texture

The visual or tactile surface characteristics and appearance of something. Texture can
be described as from fine to rough, consistent or varying.

form

The shape and structure of something as distinguished from its material. The essential
nature of a thing as distinguished from its matter.

space

A limited extent in one, two, or three dimensions.

value

The relation of one part of an image to another with respect to lightness and
darkness.

tone

The effect in producing an image of light and shade together with colour. Colour,
quality, or value.
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SUGGESTED ASSESSMENT STRATEGIES
Teachers determine the best assessment
methods for their students. The assessment
strategies in this document describe a variety
of ideas and methods for gathering evidence
of student performance. The assessment
strategies column for a particular organizer
always includes specific examples of
assessment strategies. Some strategies relate
to particular activities, while others are
general and could apply to any activity.
These specific strategies may be introduced
by a context statement that explains how
students at this age can demonstrate their
learning, what teachers can look for, and
how this information can be used to adapt
further instruction.
About Assessment in General
Assessment is the systematic process of
gathering information about students’
learning in order to describe what they
know, are able to do, and are working
toward. From the evidence and information
collected in assessments, teachers describe
each student’s learning and performance.
They use this information to provide
students with ongoing feedback, plan further
instructional and learning activities, set
subsequent learning goals, and determine
areas requiring diagnostic teaching and
intervention. Teachers base their evaluation
of a student’s performance on the
information collected through assessment.
Teachers determine the purpose, aspects, or
attributes of learning on which to focus the
assessment; when to collect the evidence;
and the assessment methods, tools, or
techniques most appropriate to use.
Assessment focuses on the critical or
significant aspects of the learning to be
demonstrated by the student.

The assessment of student performance is
based on a wide variety of methods and
tools, ranging from portfolio assessment to
pencil-and-paper tests. Appendix C includes
a more detailed discussion of assessment and
evaluation.
Integration of Cross-Curricular Interests
Throughout the curriculum development
and revision process, the development team
has done its best to ensure that relevance,
equity, and accessibility issues are addressed
in this IRP. Wherever appropriate for the
subject, these issues have been integrated
into the learning outcomes, suggested
instructional strategies, and suggested
assessment strategies. Although it is neither
practical nor possible to include an
exhaustive list of such issues, teachers are
encouraged to continue ensuring that
classroom activities and resources also
incorporate appropriate role portrayals,
relevant issues, and exemplars of themes
such as inclusion and acceptance.
The Ministry, in consultation with
experienced teachers and other educators,
has developed a set of criteria for evaluating
learning resources. Although the list is
neither exhaustive nor prescriptive, most of
these criteria can be usefully applied to
instructional and assessment activities as
well as learning resources. Brief descriptions
of these criteria, grouped under the headings
of Content, Instructional Design, Technical
Design, and Social Considerations, may be
found on pages 30 through 45 of Evaluating,
Selecting, and Managing Learning Resources
(2000), document number RB0065. This
Ministry document has been distributed to
all schools. Additional copies may be
ordered from Office Products Centre, 1-800282-7955 or (250) 952-4460, if in Victoria.
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Gender Issues in Technology Education
The education system is committed to
helping both male and female students
succeed equally well. This is particularly
important in the area of technology
education, where female participation is low.
Teaching, assessment materials, learning
activities, and classroom environments
should place value on the experiences and
contributions of all people and cultivate
interest and access for female students.
Teachers should consider the diversity of
learning styles and watch for gender bias in
learning resources, and bias in interaction
with students. The following instructional
strategies for technology education are
provided to help teachers deliver gendersensitive programs.
• Feature women who make extensive use
of technology in their careers—perhaps as
guest speakers or subjects of study in the
classroom.
• Develop instruction to acknowledge
differences in experiences and interests
between young women and young men.
• Demonstrate the relevance of technology
education to careers and to daily life in
ways that appeal to a variety of students in
the class or school. Successful links include
biology, environmental issues, architecture
and design, computers, and current affairs.
• Provide practical learning opportunities
designed specifically to help young
women develop confidence and interest in
technology education and non-traditional
roles.
• Emphasize that technology is used by
people with various interests and
responsibilities.
• Provide opportunities for visual and
hands-on activities. Experiments,
demonstrations, field trips, and exercises
that provide opportunities to explore the
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relevance of technology education are
important for both young women and
young men.
Adapting Instruction for Diverse Student
Needs
Technology education, particularly activitybased technology education, has
traditionally been a significant area for preemployment skill-development
opportunities and an ideal area for students
with special needs. Technology education,
with its focus on the benefits of concrete,
real-world experiences, provides students
with opportunities to work effectively in
group situations, focusing on observation
and experimentation, and alternative
methods of evaluation. For students with
exceptional gifts or talents, this curriculum
area is also ideal for creative learning
experiences and critical-thinking activities.
Opportunities for extension and acceleration
are rich in technology education, and, for
some students with special needs, this
curriculum can provide opportunities to apply
personal experiences to enrich their learning.
When students with special needs are
expected to achieve or surpass the learning
outcomes set out in the Technology
Education 11 and 12 curriculum, regular
grading practices and reporting procedures
are followed. However, when students are
not expected to achieve the learning
outcomes, modifications must be noted in
their Individual Education Plans (IEPs).
Instructional and assessment methods
should be adapted to meet the needs of all
students. When students require adaptations
in order to meet the regular learning
outcomes, these, too, should be noted in an
IEP. The following strategies may help
students with special needs succeed in
technology education.
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Adapt the Environment
• cluster-group students with particular
gifts or needs
• make use of preferential seating to
enhance learning
• create a space with minimum distractions
• change the location of the learning activity
to optimize concentration
• make use of cooperative grouping or
pairing of learners
Adapt Presentation or Instruction
• make extensions of activities for students
with special gifts and talents
• offer choices for self-directed learning
• provide advance organizers of key
technology education concepts
• demonstrate or model new concepts
• adjust the pace of activities as required
• change the wording of questions or
instruction to match the student’s level of
understanding
• provide functional, practical opportunities
for students to practise skills
• use bilingual peers or volunteers to help
ESL students (e.g., clarify safety rules)

• provide or arrange opportunities for
independent research (e.g., CD-ROM)
Adapt Methods of Assistance
• train and use peer tutors to assist students
with special needs
• arrange for teacher assistants to work with
individuals or small groups
• collaborate with support teachers to
develop appropriate strategies for
individual students with special needs
Adapt Methods of Assessment
• allow students to demonstrate their
understanding of technology education
concepts in a variety of ways (e.g., through
murals, displays, models, oral
presentations)
• match assessment tools to students’ needs
(e.g., oral or open-book tests, tasks
performed without time limits, teacher
and student conferencing)
• set short-term achievable goals with
frequent feedback
• provide opportunities for students to do
self-assessment and individualized goal
setting

Adapt Materials and Equipment
• use techniques to make the organization of
activities more explicit (e.g., colour-code
the steps used to solve a problem)
• use manipulatives
• provide large-print charts or activity
sheets
• use opaque overlays to reduce the
quantity of visible print
• highlight key points in written material
• provide software that defaults to a larger
font size
• use adapted computer technology
hardware and appropriate software
• provide alternative resources on the same
concepts at an easier comprehension level
• use translated material for information
(e.g., safety rules)
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SUGGESTED ASSESSMENT STRATEGIES

RECOMMENDED LEARNING RESOURCES

CURRICULUM
Drafting and Design 11 and 12
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GRADE 11 • Personal and Interpersonal Management

PRESCRIBED LEARNING OUTCOMES
It is expected that students will:
• identify and utilize employability skills
• describe career and entrepreneurial
opportunities related to drafting and design
• apply safe work habits in accordance with
established regulations, including WCB and
WHMIS regulations
• demonstrate the importance of workstation
ergonomics and physical activity to promote
personal health and productivity
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SUGGESTED INSTRUCTIONAL STRATEGIES
• Present the Conference Board of Canada’s list of
Employability Skills 2000+. This is available online
at http://www.conferenceboard.ca/nbec/
research.htm or from the Board at 255 Smyth
Road, Ottawa, ON K1H 8M7 Canada, Tel. (613)
526-3280, Fax (613) 526-4857. Ask students to
suggest how the various employability skills
might be applicable in a drafting and design work
environment.
• Discuss course and project marking criteria and
their relationship to the student’s ability to set
priorities and organize their work.
• Have students maintain a log or journal to
organize and assess their project work by:
- documenting project flowcharts that identify
sub-tasks and interim stages, as well as selfimposed deadlines for completion of these
tasks and stages
- recording drafting-related deadlines
- self-checking work to ensure accuracy and
completeness.
• As a class, generate a list of various occupations
related to drafting and design. Have students
work individually or in pairs to research particular
occupations, including required training, wages,
and responsibilities. Students could conduct their
research through guest speakers or interviews,
work experience, job shadowing, and Internet
searches. Have students work in groups to
produce a poster that represents their findings.
• Conduct a class discussion on aspects of a working
environment:
- hours of work
- absence or tardiness
- conflict resolution procedures
- role of the student, teacher, workplace
supervisor, etc.
- dress code
- job descriptions
- school or employer expectations.
Have each student develop a procedural guide for
the work site.
• Conduct a class discussion on health problems
that may result from working in a drafting and
design environment. Have students develop a list
of ways to prevent these problems.

GRADE 11 • Personal and Interpersonal Management

SUGGESTED ASSESSMENT STRATEGIES
• Have students develop and maintain a selfchecklist that might include:
- a check plot to correct mistakes
- use of marking criteria to check their work
- use of ISO or ANSI standards.
• As students work together and independently,
they display their attitudes towards their work.
Observe the extent to which they:
- are punctual
- are productive during the time they are in class
- are enthusiastic about their projects and
assignments
- participate fully in project work and
assignments
- demonstrate personal responsibility in group
efforts to identify and solve problems
- meet deadlines and due dates.
• Have students examine their projects. To focus
their reflection, pose questions such as:
- Is all the information there to enable someone
to make the item?
- Are the views and dimensions correctly
located?
- Have recognized standards been incorporated?
- Have you kept the check plot and preliminary
sketches?
• Have students maintain a design portfolio. To
assist them in recording their thoughts, have them
consider the following questions:
- Have you clearly identified the design
problem?
- Have you documented evidence of research?
- Have you generated a number of potential
design solutions and a set of criteria for
choosing the best one?
- Have you chosen materials to best match the
specific product requirements?
• Include injury prevention as a criterion for
assessing any facility or workstation designs that
students produce. Do the design solutions take
into account ergonomics, storage provisions, and
the shapes and positioning of objects conducive to
safety and injury prevention?

RECOMMENDED LEARNING RESOURCES
Print Materials
•
•
•
•
•
•

Architecture: Drafting and Design
Architecture: Residential Drawing and Design
Basic Technical Drawing
Canadian Wood-Frame House Construction
Engineering Drawing and Design
Exploring Drafting

Software
•
•
•
•

AutoCAD 2000i
AutoCAD LT 2000i
Autodesk Inventor 4
Ezedia MX

CD-ROM
• Architectural Graphic Standards
(also available in print)
• CADDEX AutoCAD R2000 Resource Library
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GRADE 11 • Drafting Fundamentals

PRESCRIBED LEARNING OUTCOMES
It is expected that students will:
• define and make appropriate use of drafting
and design terminology
• identify types, sizes, and applications of
drawing media
• apply drawing standards and conventions
related to:
- layout and set-up of drawings
- line types
- nomenclature
• utilize geometric construction in creating
drawings and images
• prepare basic sketches, orthographic
projections, pictorials, and working drawings
• present drawings and design solutions in a
variety of formats
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SUGGESTED INSTRUCTIONAL STRATEGIES
• Have students draw a particular item using a
specified drafting fundamental:
sketching and design process
- a new or improved consumer product
- a communications device, audio or visual
entertainment centre, kitchen appliance, power
tool, or computer
orthographic projection
- an organizer for storing items on a desk
- a toy
geometry
- Celtic or other culturally based graphic designs
- a 2D or 3D logo for personal or corporate use
- a mag wheel
- roads or driveways within constrained spaces
- a dartboard or other game board
sections
- a picture or mirror frame
- a perfume or beverage bottle
• Have students complete working drawings of
items such as the following, that require them to
combine a number of fundamental drafting skills:
- a C-clamp or other small tool
- a mantle or wall clock made of a variety of
materials and designed to use a standard
quartz movement
- a floating home, summer cottage, apartment, or
townhouse including site plan, floor plans,
elevations, 3D-interior rendering, and exterior
views.
• Provide a holistic opportunity to integrate drafting
fundamentals, by having students define a realworld problem, use design and problem-solving
processes to address it, and market their solutions.
Have students highlight their use of drafting
fundamentals. Projects might include:
- developing an environmentally sustainable
container for a particular product, including
graphics and logos
- designing a small commuter vehicle using
simple geometric shapes

GRADE 11 • Drafting Fundamentals

SUGGESTED ASSESSMENT STRATEGIES
• Ask students to produce an orthographic sketch of
an object. Collect the unsigned sketches and hand
them out to other students in the class and ask
them to produce a completed drawing in formal
presentation format. Ask students to identify the
missing elements and generate questions
regarding the sketches they were given.
• Observe students producing drawings. Note the
extent to which they are able to:
- use terminology correctly
- create and use appropriate templates, blocks,
and prototypes
- use appropriate tools and media
- correctly place views on the drawing with
appropriate spacing and line types
- correctly use dimensioning standards (ISO/
ANSI).
• As students create drawings which incorporate
geometric construction, note the extent to which
they are able to:
- use appropriate technique
- draw accurately
- use appropriate terminology.
• Have students present their design solutions and
working drawings. Ask students to critique
drawings individually and in groups. Prompt
students with questions such as:
- Did the student preview the drawing before
printing?
- Is the plot correct?
- Are the renderings clear, and the colour choices
or shading appropriate?
- Is the use of technical visualization or other
enhancements relevant?
- Do the models illustrate universal design
principles and elements?
- Has the student used the appropriate size of
drawing template, materials, and media?

RECOMMENDED LEARNING RESOURCES
Print Materials
•
•
•
•
•
•
•
•
•
•
•
•
•

Applying AutoCAD 2000
Architecture: Drafting and Design
Architecture: Residential Drawing and Design
Basic Technical Drawing
British Columbia Building Code
Canadian Wood-Frame House Construction
Design Drawing
Engineering Drawing and Design
Exploring Drafting
Freehand Sketching for Engineering Design
Mechanical Drawing CAD - Communications
National Housing Code of Canada
Orthographic Projection Simplified

Software
•
•
•
•
•
•
•
•
•
•

3ds max 4.0
AutoCAD 2000i
AutoCAD LT 2000i
Autodesk Inventor 4
Chief Architect V7.0
EZ-Builder
RenderWorks
SolidBuilder Q1 2001
Solid Edge
VectorWorks

CD-ROM
• Architectural Graphic Standards
(also available in print)
• CADDEX AutoCAD R2000 Resource Library

DRAFTING AND DESIGN 11 AND 12 • 19

GRADE 11 • Application of Computer Technology

PRESCRIBED LEARNING OUTCOMES
It is expected that students will:
• demonstrate understanding and use of
computer hardware and software related to
drafting and design
• apply common application software,
including file management and wordprocessing software, to complete projects
• apply fundamental drafting techniques in
using CADD programs
• use CADD programs to create and manage
drawings and to solve problems by:
- following a standard procedure for
managing layers, symbols, line types, object
groups, text styles, and dimension styles in
drawings and template files
- using drawing aids and precision keyboard
or mouse entry to develop accurate
drawings
- using geometric and non-geometric editing
tools to edit CADD drawings
- using query commands to extract object
information and solve applied
mathematical problems
- producing 3D models
- constructing multi-scale, multi-view
drawings, 3D presentations, and technical
visualizations
- identifying file types for importing and
exporting
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SUGGESTED INSTRUCTIONAL STRATEGIES
• Discuss with students the importance of
establishing a directory structure for efficient file
storage and retrieval (e.g., students will create a
drawing folder then create sub-folders for
individual projects).
• Lead a discussion on the importance of having a
well-developed set of drawing templates. Have
students incorporate such items as line type and
thickness, layers, dimension set-up, borders, and a
school logo in their work.
• Have students explore the pros and cons, and
compare CADD as a drawing and editing tool
versus other techniques (e.g., sketching,
instrument drawing, model building).
• Ask students to calculate the volume of a solid
model (e.g., a box). Then have them modify the
model and note the change.
• Discuss how simple 3D primitives can be
developed into a complex object. Have the
students complete a tutorial using union and
subtraction commands to create objects from
primitives.
• Provide students with the task of creating 2D
geometry from 3D models and vice versa.
• Have students work in small groups to design a
game (e.g., chess) using basic modelling
techniques, and CADD/CAM where possible.
• To familiarize students with varied file types (e.g.,
GIF, JPEG, TIFF, WMF, BMP, DXF, ARX), provide
them with material in files that are not native to
the application they are using and that must be
imported. Have students produce finished work in
specified electronic file forms.
• Have students produce a technical visualization
that relates the story of a design solution in the
context of its use. Have them include animation
and audio, where applicable, to enhance the
presentation.

GRADE 11 • Application of Computer Technology

SUGGESTED ASSESSMENT STRATEGIES
• With respect to file and data management, note
students’ ability to:
- manipulate files, folders, directories
- create shortcuts
Are their arrangements sufficiently logical that
they and others can use them to find particular
items?
• Arrange for students to use each other’s templates
to complete assigned projects and to rate the
templates in relation to criteria such as:
- simplicity of use
- consistency
- ease of modification
- appropriateness in relation to intended purpose
- conformity with accepted standards and
procedures.
• As students create and edit CADD drawings and
models, observe and assess how efficiently they
use the software. For example, have students solve
a problem within a given time limit.
• When students create 3D virtual models, these
should:
- correspond to preliminary sketches and design
brief specifications
- display careful work and attention to detail.

RECOMMENDED LEARNING RESOURCES
Print Materials
•
•
•
•
•
•
•
•
•
•

Applying AutoCAD 2000
Architecture: Drafting and Design
Architecture: Residential Drawing and Design
Basic Technical Drawing
Canadian Wood-Frame House Construction
Digital Character Animation 2, Vol. 1
Engineering Drawing and Design
Exploring Drafting
Getting Started with 3D
Mechanical Drawing CAD - Communications

Software
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

3ds max 4.0
3D Studio Viz
Adobe Photoshop 6.0
Adobe Premiere 6.0
Art•lantis
AutoCAD 2000i
AutoCAD LT 2000i
Autodesk Inventor 4
Chief Architect V7.0
EZ-Builder
Ezedia MX
RenderWorks
Rhinoceros NURBS Modeling Software
SolidBuilder Q1 2001
Solid Edge
VectorWorks

CD-ROM
• Architectural Graphic Standards
(also available in print)
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GRADE 11 • Design Process

PRESCRIBED LEARNING OUTCOMES
It is expected that students will:
• recognize, describe, and apply design
elements and principles
• create and critique design solutions
• utilize design and problem-solving processes
to communicate ideas and develop solutions
• describe aesthetic and functional factors that
influence design
• complete a design project from design brief to
the presentation of a solution
• develop and maintain a design portfolio
• describe how product and system designs are
influenced by specified criteria
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SUGGESTED INSTRUCTIONAL STRATEGIES
• Use a variety of products and structures to
illustrate each of the design elements and
principles. Then challenge students to identify
these elements and principles in another set of
images or objects.
• Provide each student with three pieces of 297 mm
x 420 mm cardboard. Challenge them to design
three different holders that can each display and
store a minimum of ten CDs and that apply one or
more of the design elements. Have students
present their models for review by classmates,
who are to critique the models, identify the design
elements used, and suggest design improvements.
Finally, have students respond to peer reviews by
producing a single model that incorporates
suggested improvements.
• Organize the class into working groups. Present
each group with the following design brief:
“Design a supported horizontal work surface suitable
for living room activities and requiring a maximum of
1200 mm x 1200 mm x 13 mm composite building
material. The design solution must include intersecting
planar surfaces of no less than 800 cm2.” Have each
student in the group prepare preliminary concept
sketches of various ideas, then use Bristol board or
recycled boxes to produce a 1/5 scale model.
Working as a group, students should prepare
another model incorporating the ‘best of’ the
designs. Conduct a class critique of these designs
and then have the groups use the input to
construct a single, full-size mock-up from
1200 mm x 1200 mm x 6 mm corrugated
cardboard.
• Have students use 2D graphical, 3D modelling
techniques, and technical visualization as part of a
design process.

GRADE 11 • Design Process

SUGGESTED ASSESSMENT STRATEGIES
• As students present their work (to the class, in a
brief conference), note the extent to which they are
able to communicate their thinking and describe
some of the processes used.
• Have students participate in establishing the
criteria that will be used to assess their
participation in the design process. Appropriate
criteria might include consideration of the extent
to which they have:
- identified and established appropriate
parameters for their projects (e.g., materials
restrictions, budgetary restrictions, intended
end use)
- proposed a variety of alternative design
solutions
- related their design solutions to project
parameters
- refined their ideas
- carefully documented all stages of their
development process
- presented ideas and plans in a clear and
organized fashion
- provided appropriate detail in relation to
drawings.
• As students critique each other’s designs, have
them focus on and note the extent to which form
and function have been addressed. Criteria could
include:
- economical use of materials
- production costs
- suitability for the intended purpose
- evidence of care and attention to detail.
It is important that all peer assessment comments
(critiques) be constructive, positive, considerate,
and pertinent.

RECOMMENDED LEARNING RESOURCES
Print Materials
•
•
•
•
•
•
•
•
•
•
•
•

Architecture: Drafting and Design
Architecture: Residential Drawing and Design
Basic Technical Drawing
British Columbia Building Code
Canadian Wood-Frame House Construction
Design Drawing
Digital Character Animation 2, Vol. 1
Exploring Drafting
Freehand Sketching for Engineering Design
Getting Started with 3D
National Housing Code of Canada
Robin Williams Design Workshop

Software
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

3ds max 4.0
3D Studio Viz
Adobe Photoshop 6.0
Adobe Premiere 6.0
Art•lantis
AutoCAD 2000i
AutoCAD LT 2000i
Autodesk Inventor 4
Chief Architect V7.0
EZ-Builder
Ezedia MX
RenderWorks
Rhinoceros NURBS Modeling Software
SolidBuilder Q1 2001
Solid Edge
VectorWorks

CD-ROM
• Architectural Graphic Standards
(also available in print)
• CADDEX AutoCAD R2000 Resource Library
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GRADE 11 • Mathematical Applications

PRESCRIBED LEARNING OUTCOMES
It is expected that students will:
• use a variety of scales to measure accurately
• use scale and proportion appropriately when
sketching
• apply rounding off and estimating techniques
to measurement
• convert between Imperial, SI, and US units
• solve technical and drawing problems using
geometry, trigonometry, and algebra
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SUGGESTED INSTRUCTIONAL STRATEGIES
• Provide students with a list of objects in the room
and ask them to measure these objects in both
metric and Imperial units. Discuss soft and hard
conversion issues.
• Supply students with a floor plan for a house and
have them:
- estimate, then calculate the area
- research current market costs for construction
- determine the cost per unit area of the house
- estimate the total cost of building the house.
As a variant, supply plans for a bookshelf and
have students calculate the material requirements
and the cost of those materials.
• Give students information about a residential
building site (e.g., size, local zoning setbacks,
easements) and have them calculate the maximum
allowable building footprint. Then, given a 65%
floor space ratio, have them calculate the
maximum area of the building on all floors.
• Have students draw objects of various shapes
(e.g., polygons, truncated prisms, cylinders) using
parallel or radial line development. Have students
include laps for joining and cut out the shapes to
produce three-dimensional representations. This
activity could be incorporated into the design of
an environmentally sustainable container.
• Introduce the use of a scale ruler to illustrate how
a scale drawing has been prepared. Have students
measure an existing drawing and reproduce it at a
different scale.

GRADE 11 • Mathematical Applications

SUGGESTED ASSESSMENT STRATEGIES
• Give students a drawing that is dimensioned in
fractions. Ask them to convert the fractions to
decimals. Check all converted measurements for
accuracy and compatibility with other
measurements on the drawing. Assessment of
conversions, measurements, estimates, and
calculations should focus on the extent to which
students:
- select appropriate procedures and operations
(i.e., appropriateness in relation to context,
intended purposes, required types of result)
- correctly apply the procedures (have students
show their work or explain their thinking by
giving demonstrations)
- achieve correct (or reasonable) results.
• Review students’ work in solving measurement
problems. Based on the interpretation of
measurements from a blueprint or 3D sketch, note
that students are able to:
- calculate the cost of a design
- solve various types of problems.

RECOMMENDED LEARNING RESOURCES
Print Materials
•
•
•
•
•
•
•
•
•
•
•

Applying AutoCAD 2000
Architecture: Drafting and Design
Architecture: Residential Drawing and Design
Basic Technical Drawing
British Columbia Building Code
Canadian Wood-Frame House Construction
Engineering Drawing and Design
Exploring Drafting
Freehand Sketching for Engineering Design
Mechanical Drawing CAD - Communications
National Housing Code of Canada

Software
•
•
•
•
•
•
•
•

AutoCAD 2000i
AutoCAD LT 2000i
Autodesk Inventor 4
Chief Architect V7.0
RenderWorks
SolidBuilder Q1 2001
Solid Edge
VectorWorks

CD-ROM
• Architectural Graphic Standards
(also available in print)
• CADDEX AutoCAD R2000 Resource Library
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GRADE 11 • Ethics

PRESCRIBED LEARNING OUTCOMES
It is expected that students will:
• develop ethical practice and commitment
relating to copyright, licensing, and plagiarism
• assess the appropriateness of technological
solutions when engaged in design activities
• describe how globalization affects product
design, manufacturing, production, and
marketing processes and systems on society
and the environment
• identify environmental, social, and cultural
diversity considerations associated with the
design of products, systems, and graphic
images
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SUGGESTED INSTRUCTIONAL STRATEGIES
• Ask groups of three or four students to imagine
they have developed an innovative software
product. Ask them to list what precautions they
need to take to ensure their work is protected.
Have groups report on their thoughts, and use this
as a basis for discussing current copyright and
licensing legislation.
• As a class, compile a list of systems, images, or
designed products (e.g., computers, athletic
supplies) that have a global impact. Then have
students choose four or five items from the list and
give examples of the social or environmental
impact associated with their production.
• Have students debate the proposition,
“globalization is leading to uniformity of design
and is detrimental to innovation and diversity.”
• Conduct a “scavenger hunt” over the course of
several days or weeks in which students gather a
wide variety of images or cultural artifacts as
produced in British Columbia and around the
globe. Have students use these to create a display
in which items are grouped by similarity. Use the
display as a basis for a discussion that explores the
differences that various cultures apply to design.
• Provide students with examples of art from
different cultures, such as Aboriginal beadwork,
mandalas from India and Mexico, Celtic knot
designs, Icelandic sweater designs, Japanese and
Chinese lattice designs, and patterns in Islamic art.
Have them analyse the art on the extent to which
the artist has used geometric principles (e.g.,
symmetry, circle properties, transformations).

GRADE 11 • Ethics

SUGGESTED ASSESSMENT STRATEGIES
• Look for evidence in students’ project work that
demonstrates an understanding of and compliance
with copyright and plagiarism issues.
• When assessing awareness of social and
environmental considerations, focus on the extent
to which students:
- describe the magnitude of particular problems
- identify consequences of particular practices or
actions
- assess costs or negative impacts in relation to
intended benefits.

RECOMMENDED LEARNING RESOURCES
Software
• AutoCAD 2000i
• AutoCAD LT 2000i
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GRADE 12 • Personal and Interpersonal Management

PRESCRIBED LEARNING OUTCOMES
It is expected that students will:
• demonstrate employability skills
• describe the effects of technological change in
the fields of drafting, design, and production
• use appropriate technical vocabulary and
information technology tools to communicate
solutions
• acquire an understanding of the principles of
WCB and WHMIS regulations in the working
environment
• explore career opportunities in the field of
drafting and design
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SUGGESTED INSTRUCTIONAL STRATEGIES
• Display in the school’s Drafting shop the
Conference Board of Canada’s list of
Employability Skills 2000+, available online at
http://www.conferenceboard.ca/nbec/
research.htm or from the Board at 255 Smyth
Road, Ottawa, ON K1H 8M7 Canada, Tel. (613)
526-3280, Fax (613) 526-4857. Draw attention to it
as opportunities arise.
• Have students in groups design a drafting office
floor plan. Establish a design brief, then an overall
design strategy (e.g., individual group members
can lay out specified sections and incorporate
external references to each other’s data). Have
groups create a project portfolio and a description
of the process they followed.
• Lead a group discussion on possible ramifications
for the manufacturing or construction industries in
terms of errors and incomplete information on
working drawings.
• Have students research an appropriate new
CADD procedure, tip, or trick to share with
classmates (colleagues) using resources such as
current periodicals, the Internet, and software
documentation. Have students prepare a tutorial
on the procedure that could include:
- drag-and-drop graphics
- relevant applications
- plotting instructions
- an oral presentation.
Discuss how the process followed in this
assignment can be one affordable way for drafting
firms to stay current and productive in a
constantly changing technological environment.
• Have students, individually or in groups, review
sections of the WCB regulations and identify those
that specifically apply to drafting and design (i.e.,
the classroom or a workplace). Ask students to
work in pairs to develop a drafting work station
that considers personal safety and ergonomics. As
an extension, have students design an ergonomic
kitchen work space within a specified area, taking
into account counter heights, the work triangle,
and safety guidelines.

GRADE 12 • Personal and Interpersonal Management

SUGGESTED ASSESSMENT STRATEGIES
• Challenge students as a class or in groups to
develop a realistic marking criteria for a term
project (e.g., a drafting office floor plan). Observe
the extent to which they are able to work
cooperatively in teams.
• Ask students to create portfolios of their drawings
and design solutions (to include samples of
working drawings, presentations and descriptions
of how they were created, final versions, and selfassessments). Review the portfolio from time to
time, looking for signs of:
- organization
- increased sophistication in problem-solving
- increased technical ability or progression in
drawing quality
- increased creativity in using design elements
- variation in and flexibility of approaches to
presentations
- increased awareness of how to combine
drafting skills.
• Ask students to complete the following sentence
stems to assess their own abilities to apply a
structured process in their designs:
- Three ideas I considered when I began planning
my design solution were ________
- I was able to test the effectiveness of my
solution by _______________.
- One part of the project I would improve if I
continued to develop this idea would be
_______________.
• Have each student interview someone who works
in the drafting and design field, write a report
summarizing the research, and develop an
education plan for that occupation. Collect the
reports. Look for evidence that students are able to:
- identify all facets of the job including
responsibilities and salary
- identify relevant personal attributes and skills
- generate sequential lists of educational
requirements
- generate alternate pathways based on changes
in technology and educational attainment
- describe what they observed at the work site.

RECOMMENDED LEARNING RESOURCES
Print Materials
•
•
•
•

Architecture: Drafting and Design
Architecture: Residential Drawing and Design
Canadian Wood-Frame House Construction
Engineering Drawing and Design

Software
•
•
•
•

AutoCAD 2000i
AutoCAD LT 2000i
Autodesk Inventor 4
Ezedia MX

CD-ROM
• Architectural Graphic Standards
(also available in print)
• CADDEX AutoCAD R2000 Resource Library
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GRADE 12 • Drafting Fundamentals

PRESCRIBED LEARNING OUTCOMES
It is expected that students will:
• use appropriate drafting and design
terminology to communicate effectively
• select, present, and respond to drawings and
design solutions in a variety of suitable visual
formats and media
• consistently apply drawing standards and
conventions, including those related to:
- layout and set-up of drawings
- line types
- dimensioning styles
- nomenclature
• create complex drawings including sketches,
orthographic projections, pictorials, working
drawings, and development drawings
• prepare drawing details, including auxiliary
views, sections, threads and fasteners,
tolerances, and surface finishes
• identify and develop the components of
working drawings including bill of materials
and schedules

30 • DRAFTING AND DESIGN 11 AND 12

SUGGESTED INSTRUCTIONAL STRATEGIES
• Have students create and maintain a glossary of
new terms, containing definitions and examples of
usage.
• To enhance students’ fundamental drafting skills,
assign projects that require the use of a
combination of particular skills. For example, have
students use orthographic projection to draw a
counter- or wall-mounted container to hold books,
CDs, VHS tapes, or DVDs. To increase the scope of
the activity, have students model the item in 3D
and extract the views from the model; or produce
a technical visualization that demonstrates how
the model functions.
• The following assignments/projects combine a
number of fundamental drafting skills. Ask
students to complete a set of working drawings for:
- a small metalwork or woodwork tool
- a complex machine part
- a small wood furniture item containing a
cabinet and drawer (e.g., a bedside table)
- a clothing pattern
Provide exemplary working drawings that
students can refer to as they develop their own.
• Assign holistic projects that integrate a number of
skill and knowledge requirements. Have students,
in groups, define a real-world problem, use design
and problem-solving processes (applying drafting
fundamentals), and market the final solution.
Possible projects include:
- a wooden storage container designed for a
specific use
- a public transportation system or vehicle
- a residential home, townhouse complex, highrise condominium that may include a site plan,
floor plans, elevations, sections, details, 3D
interior and exterior views, and a sales
brochure or advertisement.

GRADE 12 • Drafting Fundamentals

SUGGESTED ASSESSMENT STRATEGIES
• In the application of drafting fundamentals, look
for evidence that students :
- are aware of the range of options available to
them with respect to media (e.g., papers,
drawing tools)
- select appropriate media for their intended task
- select an appropriate format for their solution
- choose appropriate viewing angles that best
represent the object
- employ appropriate techniques to execute the
drawings
- work at a reasonable speed
- produce legible sketches with appropriate
proportions
- provide appropriate detail.
• As students examine sample drawings, to what
extent are they able to:
- identify the standards used (ISO, ANSI)
- describe techniques used?
• Have students produce a complex 3D model. Note
the extent to which they are able to extract and
correctly place orthographic and pictorial views,
and complete drawings to industry standards. Can
the model or prototype be built from the supplied
information?

RECOMMENDED LEARNING RESOURCES
Print Materials
•
•
•
•
•
•
•
•
•
•

Applying AutoCAD 2000
Architecture: Drafting and Design
Architecture: Residential Drawing and Design
British Columbia Building Code
Canadian Wood-Frame House Construction
Design Drawing
Engineering Drawing and Design
Freehand Sketching for Engineering Design
Mechanical Drawing CAD - Communications
National Housing Code of Canada

Software
•
•
•
•
•
•
•
•
•

3ds max 4.0
AutoCAD 2000i
AutoCAD LT 2000i
Autodesk Inventor 4
Chief Architect V7.0
RenderWorks
SolidBuilder Q1 2001
Solid Edge
VectorWorks

CD-ROM
• Architectural Graphic Standards
(also available in print)
• CADDEX AutoCAD R2000 Resource Library
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GRADE 12 • Application of Computer Technology

PRESCRIBED LEARNING OUTCOMES
It is expected that students will:
• demonstrate proficient use of computer
hardware and software related to drafting and
design
• make proficient use of common application
software (word processing, presentation,
graphic) to enhance projects, design portfolios
and presentations
• use CADD programs and other graphic
software to create and manage drawings and
to solve problems by:
- utilizing short-cut and customization
techniques effectively in computer
applications
- establishing and consistently applying a
standard procedure for managing layers,
symbols, line types, object groups, text and
dimension styles in drawings and template
files
- modifying geometry using control points
and Boolean operations
- using query commands to extract object
information, solve applied mathematical
problems, and assist in modifying existing
geometrical design
- creating 3D models using advanced
modelling techniques
- using software to prepare and present
design solutions and CADD projects
- converting files, as appropriate, to transfer
them between CADD and other
applications
- outputting drawings using correct layout
and scale
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SUGGESTED INSTRUCTIONAL STRATEGIES
• Discuss the merits of disk maintenance, virus
protection, data back-up, and tools to increase
productivity. Encourage students to maintain their
file management system.
• Have students use word processing for the
completion of assignments, (e.g., design portfolio,
self-assessment and project summary).
• Challenge students to use the most suitable
software packages available to enhance their
presentations and technical visualization (e.g.,
image manipulation software, multimedia
presentation, CADD/CAM/CNC).
• Have students explore the use of spreadsheets and
data-based software, and apply them to create bills
of materials, cutting lists, etc.
• Discuss the merits of customizing software menus
and employing shortcut keys to increase
productivity and efficiency. Challenge the students
to modify a software menu to enhance
productivity for an earlier grade or project.
• Challenge students to create or select the most
appropriate template files for specific drawing
requirements.
• Ask students to modify a set of drawings to meet a
new set of requirements such as adding residential
floor plans or mechanical parts.
• Ask students to use query commands to develop a
bill of materials for floor coverings for a residence.
• Ask students to render and animate a 3D object in
order to inspect the design.
• Ask students to output drawing or other project
files to such devices as printers, plotter, sign cutter
or CNC machines.
• Have students individually use appropriate
applications to create a tutorial showing how to
carry out a basic CADD drawing procedure.
• Have the students assemble a portfolio,
multimedia, or technical visualization
presentation of their year’s accomplishments.

GRADE 12 • Application of Computer Technology

SUGGESTED ASSESSMENT STRATEGIES
• As students complete projects, have them submit
electronic files as part of a finished product.
Consider the extent to which files:
- have been appropriately named
- correspond to hard copy
- are appropriately submitted (e.g., on CD, on
disk, as e-mail attachment, compressed).
• When assessing students’ work with Boolean
operations, assess the extent to which they:
- can explain the logic of Boolean operations
- demonstrate awareness of the function of each
particular operation (i.e., select the appropriate
operation for the purpose)
- can apply each operation to achieve a desired
result.
• When students use output devices, observe their
process and consider the extent to which they:
- make frugal and considered use of output
equipment (e.g., minimizing amounts of “test”
printing or reprinting to compensate for
inadequate preparation)
- demonstrate care and consideration for the
longevity of output equipment.
• Technical Visualization (rendering and animation
work) can be assessed in terms of the:
- extent of planning for the presentation
- realism and complexity of the created models
- application of the principles of animation as
they may apply to the presentation (timing,
pacing, anticipation)
- use of artistic skills including cinematography,
lighting and shaders (surface materials), and
staging
- appropriate inclusion of audio
- relevance of the animation for its intended
purpose.

RECOMMENDED LEARNING RESOURCES
Print Materials
•
•
•
•
•
•
•
•

Applying Auto CAD 2000
Architecture: Drafting and Design
Architecture: Residential Drawing and Design
Canadian Wood-Frame House Construction
Digital Character Animation 2, Vol. 1
Engineering Drawing and Design
Getting Started with 3D
Mechanical Drawing CAD - Communications

Software
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

3ds max 4.0
3D Studio Viz
Adobe Photoshop 6.0
Adobe Premiere 6.0
Art•lantis
AutoCAD 2000i
AutoCAD LT 2000i
Autodesk Inventor 4
Character Studio 3
Chief Architect V7.0
Ezedia MX
RenderWorks
Rhinoceros NURBS Modeling Software
SolidBuilder Q1 2001
Solid Edge
VectorWorks

CD-ROM
• Architectural Graphic Standards
(also available in print)
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GRADE 12 • Design Process

PRESCRIBED LEARNING OUTCOMES
It is expected that students will:
• apply and describe the relationship among
design elements and principles
• apply research methods and techniques to
solve design problems
• use appropriate tools and materials to develop
and present design ideas
• synthesize knowledge and concepts from
other disciplines and the community in the
process of designing
• describe the relationships between design and
society, culture, and the environment, with
reference to specific examples
• use appropriate representation and drafting
techniques to detail solutions, proposals, and
plans, using a variety of techniques
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SUGGESTED INSTRUCTIONAL STRATEGIES
• Give students an incomplete house model, and
challenge them to design a roof to go on the
structure, applying the principles and elements of
design, as appropriate. Have students sketch
solutions looking at the outside elevations and the
plan view, determine their favourite solution, and
model it. Critique solutions with the class.
• Have students do an objective analysis of vehicle
styling relating to social context. Students decide
on a specific historical era of manufacture and
conduct research into the associated styling
conventions of the day. To develop a framework of
reference, students should investigate related
cultural contexts such as fashion, political climate,
and economic conditions. Students should focus
on a specific component within the styling
package (e.g., wheels, tail lights, grilles, bumpers,
dashboards, consoles, steering wheels). Ask
students to prepare a presentation on the
component design, and give examples of how it
relates to its cultural context (e.g., tail fins and a
rocket). Have them use a variety of media (e.g.,
pencil, physical modelling, photography, or
computer application) as appropriate means of
communicating graphic requirements. Students
could repeat the activity with a contemporary or
futuristic focus. The presentations on past, present,
and future could be brought together as one
exhibit.
• Adapt the previous activity for use with another
product (e.g., communication device, recreation
and audio visual equipment).

GRADE 12 • Design Process

SUGGESTED ASSESSMENT STRATEGIES
• When students critique their peers’ roof designs
for an incomplete house model, consider the
extent to which they:
- identify use of design elements and principles
- relate their critiques to the application of design
elements and principles
- identify both pros and cons of particular design
solutions.
• Work with students to develop a rating scale for
self- and peer assessment of design solutions.
Criteria could include the extent to which
students:
- meet the requirements of the design brief
- use the elements and principles of design to
create satisfying, functional designs
- use selected elements and principles of design
to create appealing effects
- integrate elements and principles of design so
they work together effectively, creating unity
- choose appropriate materials, technologies, and
processes for design development
- show evidence of manipulating a variety of
materials, technologies, and processes.
• As students work individually or in groups to
develop design solutions, determine the extent to
which they use a structured problem-solving
process. Ask questions such as:
- How did you define the problem suggested by
the design brief?
- How did you go about designing and
developing your solution?
- What were the major issues that you had to face
in designing your solution?
- How will you determine if your solution is
effective?
• As teams of students work with design briefs,
have them develop design portfolios. Review
these for evidence of students’ abilities to:
- clearly identify the design problem
- generate a variety of ideas
- use instrument drafting and CADD skills and
graphic design software to develop their chosen
solution
- communicate their design solutions logically.

RECOMMENDED LEARNING RESOURCES
Print Materials
•
•
•
•
•
•
•
•
•
•
•

Architecture: Drafting and Design
Architecture is Elementary
Architecture: Residential Drawing and Design
British Columbia Building Code
Canadian Wood-Frame House Construction
Design Drawing
Digital Character Animation 2, Vol. 1
Freehand Sketching for Engineering Design
Getting Started with 3D
National Housing Code of Canada
Robin Williams Design Workshop

Software
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

3ds max 4.0
3D Studio Viz
Adobe Photoshop 6.0
Adobe Premiere 6.0
Art•lantis
AutoCAD 2000i
AutoCAD LT 2000i
Autodesk Inventor 4
Chief Architect V7.0
Ezedia MX
RenderWorks
Rhinoceros NURBS Modeling Software
SolidBuilder Q1 2001
Solid Edge
VectorWorks

CD-ROM
• Architectural Graphic Standards
(also available in print)
• CADDEX AutoCAD R2000 Resource Library
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GRADE 12 • Mathematical Applications

PRESCRIBED LEARNING OUTCOMES
It is expected that students will:
• apply a variety of scales to reduce or enlarge
object size for technical drawings
• demonstrate proficiency in rounding off and
estimating techniques to measurement
• demonstrate fluency in Imperial, SI, and US
units
• solve advanced technical problems using
geometry, trigonometry, and algebra
• use mathematical formulae to develop
technical drawings
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SUGGESTED INSTRUCTIONAL STRATEGIES
• Supply students with un-dimensioned house
plans. Ask students to dual dimension the plans,
using both metric and Imperial measures.
• Have students work in small groups to:
- research the sizes of standard residential home
spaces
- compile their information to create a chart
showing average sizes.
• Have students measure authentic objects and then
determine the appropriate scale to complete the
drawing.
• Have students calculate stair-tread rise-and-run
and space requirements based on approved
building code given the distance between floors.
• Utilizing building code specifications and local
framing materials, supply students with a floor
plan and information on the current costs of
structural (framing) materials. Have students
estimate the number of joists required for
construction and calculate the cost of the
materials.
• Provide students with a given span and various
pitch angles. Ask them to design and draw a series
of roofs.
• Give students a drawing of a garden shed and
have them develop a list of all the materials
required for construction. Given materials costs,
students can then calculate the cost of the
structure.
• Have students draw a detailed representation of a
spur gear, utilizing relevant formulae.

GRADE 12 • Mathematical Applications

SUGGESTED ASSESSMENT STRATEGIES
• As students work on problems involving the costs
of construction or manufacturing, assess their
abilities to:
- estimate the total cost of a building or object
based on current market conditions
- estimate changes in cost as size, materials, or
other items change.
• Have students use a variety of measuring
instruments to record information required to
produce drawings. Assess students’ ability to:
- choose the correct measuring instrument
- measure accurately.
• Assess the accuracy of students’ solutions when
they employ complex formula calculations.

RECOMMENDED LEARNING RESOURCES
Print Materials
•
•
•
•
•
•
•
•
•

Applying AutoCAD 2000
Architecture: Drafting and Design
Architecture: Residential Drawing and Design
British Columbia Building Code
Canadian Wood-Frame House Construction
Engineering Drawing and Design
Freehand Sketching for Engineering Design
Mechanical Drawing CAD - Communications
National Housing Code of Canada

Software
•
•
•
•
•
•
•
•

AutoCAD 2000i
AutoCAD LT 2000i
Autodesk Inventor 4
Chief Architect V7.0
RenderWorks
SolidBuilder Q1 2001
Solid Edge
VectorWorks

CD-ROM
• Architectural Graphic Standards
(also available in print)
• CADDEX AutoCAD R2000 Resource Library
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GRADE 12 • Ethics

PRESCRIBED LEARNING OUTCOMES
It is expected that students will:
• criticize or defend the ethics of various
practices relating to copyright, licensing, and
plagiarism
• apply responsible environmental and social
considerations and technological solutions in
the design of products, systems, and graphic
images
• evaluate the impact of globalization on the
design, manufacturing, and marketing of
product systems and graphics
• assess how design reflects society, culture, and
the environment
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SUGGESTED INSTRUCTIONAL STRATEGIES
• Provide students with real-life or imaginary case
studies of situations that might arise in the
drafting or design industries (e.g., related to
ownership of ideas when a creative employee
moves from one company to another), and have
students debate the rights and wrongs of
particular actions.
• Tell the students that they are responsible for the
development of a large architectural project. Ask
them to individually list the social, economic, and
environmental considerations they would have to
take into account (e.g., park areas involved, traffic
patterns, relocation of people or homes, choice of
materials or of manufacturing and production
processes, health and safety issues, contractual
laws or bylaws). Ask them to share their list with a
classmate and report the combined findings to the
class.
• Have groups of students identify the
considerations to be taken into account if they
were to produce a product that would be
manufactured locally and marketed globally. Have
each group report on how choices made during
the development of products reflect
predetermined criteria of aesthetics,
environmental considerations, ergonomics,
function, and cost-effectiveness.
• Have students develop a design brief that
addresses a current social issue. Possible topics
might include the design of a residence for
individuals with physical disabilities; the design
of a consumer product that could be used by
individuals suffering from arthritis; the effects of
mass transit on the community. The project should
demonstrate how human factors (e.g., physical,
ethical, and cultural) have been considered and
accommodated.
• Have students research (and participate) in
opportunities to work with international
organizations in projects that lie beyond their own
community and experience.

GRADE 12 • Ethics

SUGGESTED ASSESSMENT STRATEGIES
• Assess students’ commitment to appropriate
technological solutions for design problems by
having them produce a review of a given project
(choose something with a fairly large scale, such as
high-rise buildings, transportation infrastructure,
power generation, green space). Note that
students’ reviews should include:
- the design problem(s) and technological
solution(s) associated with the project
- the costs and benefits associated with the
technological solution
- the student’s opinion as to the appropriateness
of the solution.
Assessment of such an assignment might focus
on the extent to which students:
- clearly articulate the problem and related
solution (which may only be implicit in the
finished work)
- produce a comprehensive list of costs and
benefits associated with the solution
- articulate clear opinions supported by evidence
(as with any review or opinion piece).
Pro and con analyses of work that they or their
peers complete can also give evidence of their
commitment to appropriate technological
solutions.
• When students look at the social, environmental,
or cultural aspects of design solutions, criteria for
assessing their appreciation of cultural diversity
might include the extent to which they:
- identify the cultural origins of a characteristic
design idea or feature
- explain the significance of a design idea with
respect to its culture of origin
- recognize or give examples of cultural clichés or
stereotypes, and explain why something falls
into that category.

RECOMMENDED LEARNING RESOURCES
Software
• AutoCAD 2000i
• AutoCAD LT 2000i
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APPENDICES
Drafting and Design 11 and 12

APPENDIX A
Prescribed Learning Outcomes

APPENDIX A: PRESCRIBED LEARNING OUTCOMES • Drafting and Design 11 and 12
▼

PERSONAL AND INTERPERSONAL MANAGEMENT

It is expected that students will:
Grade 12

Grade 11
• identify and utilize employability
skills
• describe career and entrepreneurial
opportunities related to drafting and
design
• apply safe work habits in accordance
with established regulations,
including WCB and WHMIS
regulations
• demonstrate the importance of
workstation ergonomics and physical
activity to promote personal health
and productivity

• demonstrate employability skills
• describe the effects of technological
change in the fields of drafting,
design, and production
• use appropriate technical vocabulary
and information technology tools to
communicate solutions
• acquire an understanding of the
principles of WCB and WHMIS
regulations in the working
environment
• explore career opportunities in the
field of drafting and design
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▼

APPENDIX A: PRESCRIBED LEARNING OUTCOMES • Drafting and Design 11 and 12
DRAFTING FUNDAMENTALS

It is expected that students will:
Grade 11

Grade 12

• define and make appropriate use of
drafting and design terminology
• identify types, sizes, and applications
of drawing media
• apply drawing standards and
conventions related to:
- layout and set-up of drawings
- line types
- nomenclature
• utilize geometric construction in
creating drawings and images
• prepare basic sketches, orthographic
projections, pictorials, and working
drawings
• present drawings and design
solutions in a variety of formats

• use appropriate drafting and design
terminology to communicate
effectively
• select, present, and respond to
drawings and design solutions in a
variety of suitable visual formats and
media
• consistently apply drawing standards
and conventions, including those
related to:
- layout and set-up of drawings
- line types
- dimensioning styles
- nomenclature
• create complex drawings including
sketches, orthographic projections,
pictorials, working drawings, and
development drawings
• prepare drawing details, including
auxiliary views, sections, threads and
fasteners, tolerances, and surface
finishes
• identify and develop the components
of working drawings including bill of
materials and schedules
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▼

APPENDIX A: PRESCRIBED LEARNING OUTCOMES • Drafting and Design 11 and 12
APPLICATION OF COMPUTER TECHNOLOGY

It is expected that students will:
Grade 11

Grade 12

• demonstrate understanding and use
of computer hardware and software
related to drafting and design
• apply common application software,
including file management and wordprocessing software, to complete
projects
• apply fundamental drafting
techniques in using CADD programs
• use CADD programs to create and
manage drawings and to solve
problems by:
- following a standard procedure for
managing layers, symbols, line
types, object groups, text styles,
and dimension styles in drawings
and template files
- using drawing aids and precision
keyboard or mouse entry to
develop accurate drawings
- using geometric and non-geometric
editing tools to edit CADD
drawings
- using query commands to extract
object information and solve
applied mathematical problems
- producing 3D models
- constructing multi-scale, multiview drawings, 3D presentations,
and technical visualizations
- identifying file types for importing
and exporting

• demonstrate proficient use of computer
hardware and software related to
drafting and design
• make proficient use of common
application software (word processing,
presentation, graphic) to enhance
projects, design portfolios and
presentations
• use CADD programs and other graphic
software to create and manage
drawings and to solve problems by:
- utilizing short-cut and
customization techniques effectively
in computer applications
- establishing and consistently
applying a standard procedure for
managing layers, symbols, line
types, object groups, text and
dimension styles in drawings and
template files
- modifying geometry using control
points and Boolean operations
- using query commands to extract
object information, solve applied
mathematical problems, and assist
in modifying existing geometrical
design
- creating 3D models using advanced
modelling techniques
- using software to prepare and
present design solutions and CADD
projects
- converting files, as appropriate, to
transfer them between CADD and
other applications
- outputting drawings using correct
layout and scale
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APPENDIX A: PRESCRIBED LEARNING OUTCOMES • Drafting and Design 11 and 12
DESIGN PROCESS

It is expected that students will:
Grade 11

Grade 12

• recognize, describe, and apply design
elements and principles
• create and critique design solutions
• utilize design and problem-solving
processes to communicate ideas and
develop solutions
• describe aesthetic and functional
factors that influence design
• complete a design project from design
brief to the presentation of a solution
• develop and maintain a design
portfolio
• describe how product and system
designs are influenced by specific
criteria

• apply and describe the relationship
among design elements and
principles
• apply research methods and
techniques to solve design problems
• use appropriate tools and materials to
develop and present design ideas
• synthesize knowledge and concepts
from other disciplines and the
community in the process of
designing
• describe the relationships between
design and society, culture, and the
environment, with reference to
specific examples
• use appropriate representation and
drafting techniques to detail
solutions, proposals, and plans, using
a variety of techniques
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▼

APPENDIX A: PRESCRIBED LEARNING OUTCOMES • Drafting and Design 11 and 12
MATHEMATICAL APPLICATIONS

It is expected that students will:
Grade 12

Grade 11
• use a variety of scales to measure
accurately
• use scale and proportion
appropriately when sketching
• apply rounding off and estimating
techniques to measurement
• convert between Imperial, SI, and US
units
• solve technical and drawing problems
using geometry, trigonometry, and
algebra

A-6

• apply a variety of scales to reduce or
enlarge object size for technical
drawings
• demonstrate proficiency in rounding
off and estimating techniques to
measurement
• demonstrate fluency in Imperial, SI,
and US units
• solve advanced technical problems
using geometry, trigonometry, and
algebra
• use mathematical formulae to
develop technical drawings

▼

APPENDIX A: PRESCRIBED LEARNING OUTCOMES • Drafting and Design 11 and 12
ETHICS

It is expected that students will:
Grade 12

Grade 11
• develop ethical practice and
commitment relating to copyright,
licensing, and plagiarism
• assess the appropriateness of
technological solutions when engaged
in design activities
• describe how globalization affects
product design, manufacturing,
production, and marketing processes
and systems on society and the
environment
• identify environmental, social, and
cultural diversity considerations
associated with the design of products,
systems, and graphic images

• criticize or defend the ethics of
various practices relating to
copyright, licensing, and plagiarism
• apply responsible environmental and
social considerations and
technological solutions in the design
of products, systems, and graphic
images
• evaluate the impact of globalization
on the design, manufacturing, and
marketing of product systems and
graphics
• assess how design reflects society,
culture, and the environment
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APPENDIX B: LEARNING RESOURCES
WHAT IS APPENDIX B?

individual curriculum organizers or clusters
of outcomes. They provide valuable support
for or extension to specific topics and are
typically used to supplement or fill in the
areas not covered by the comprehensive
resources.

Appendix B consists of general information
on learning resources, including Grade
Collections, selecting learning resources for
the classroom, and funding, followed by the
Grade Collection(s) for the Drafting and
Design 11 and 12 IRP containing grade level
organizational charts and alphabetical
annotated lists of the provincially
recommended resources.

HOW ARE GRADE COLLECTIONS KEPT
CURRENT?

Under the provincial continuous submission
process, suppliers advise the ministry about
newly developed resources as soon as they
are released. Resources judged to have a
potentially significant match to the learning
outcomes for individual IRPs are evaluated
by practising classroom teachers who are
trained by ministry staff to use provincial
evaluation criteria. Resources selected for
provincial recommendation receive
Ministerial Order and are added to the
existing Grade Collections. The Ministry
provides this information through a variety of
means including the Ministry website http://
www.bced.gov.bc.ca/irp_resources/lr/
resource/consub.htm

WHAT IS A GRADE COLLECTION?
A Grade Collection is the format used to
organize the provincially recommended
learning resources by grade and by
curriculum organizer. It can be regarded as a
‘starter set’ of basic resources to deliver the
curriculum. In many cases, the Grade
Collection provides a choice of more than one
resource to support curriculum organizers,
enabling teachers to select resources that best
suit different teaching and learning styles.
There may be prescribed learning outcomes
either partially or not at all supported by
learning resources at this time. Many of these
are best met by teacher-developed activities.
With very few exceptions, learning resources
listed in Grade Collections will be the only
provincially evaluated and recommended
learning resources. Teachers will probably
wish to supplement Grade Collection
resources with locally selected materials.

HOW LONG DO LEARNING RESOURCES KEEP
THEIR RECOMMENDED STATUS?
Learning resources will retain their
recommended status for a minimum of five
years after which time they may be
withdrawn from the Grade Collections,
thereby terminating their provincially
recommended status. Decisions regarding the
withdrawal of learning resources will be
based on, but not limited to, considerations of
curriculum support, currency, and
availability. Schools may continue to use a
learning resource after withdrawal provided
local school board approval is obtained.

WHAT KINDS OF RESOURCES ARE FOUND IN A
GRADE COLLECTION?
Learning resources in a Grade Collection have
been categorized as either comprehensive or
additional. Comprehensive resources provide a
broad coverage of the learning outcomes for
most curriculum organizers. Additional
resources are more topic specific and support
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HOW CAN TEACHERS CHOOSE LEARNING

materials first hand at regional displays.
Sample sets of provincially recommended
resources are available on loan to districts
on request.
• Catalogue of Recommended Learning
Resources (print edition)

RESOURCES TO MEET THEIR CLASSROOM NEEDS?

As outlined in Evaluating, Selecting and
Managing Learning Resources: A Guide (Revised
2000), there are a number of approaches to
selecting learning resources.

WHAT ARE THE CRITERIA TO CONSIDER WHEN

Teachers may choose to use:
• provincially recommended resources to
support provincial or locally developed
curricula
• resources that are not on the ministry’s
provincially recommended list
(resources that are not on the provincially
recommended list must be evaluated
through a local, board-approved process).

SELECTING LEARNING RESOURCES?

There are a number of factors to consider
when selecting learning resources.
Content
The foremost consideration for selection is the
curriculum to be taught. Prospective
resources must adequately support the
particular learning objectives that the teacher
wants to address. Teachers will determine
whether a resource will effectively support
any given learning outcomes within a
curriculum organizer. This can only be done
by examining descriptive information
regarding that resource; acquiring additional
information about the material from the
supplier, published reviews, or colleagues;
and by examining the resource first-hand.

The Ministry of Education has developed a
variety of tools and guidelines to assist
teachers with the selection of learning
resources. These include:
• Evaluating, Selecting and Managing Learning
Resources: A Guide (Revised 2000) with
accompanying CD-ROM tutorial and
evaluation instruments
• Grade Collection(s) in each IRP. Each
Grade Collection begins with a chart which
lists both comprehensive and additional
resources for each curriculum organizer.
The chart is followed by an annotated
bibliography with supplier and ordering
information. (Price and supplier
information should be confirmed at the
time of ordering). There is also a chart that
lists Grade Collection titles alphabetically
and a blank planning template that can be
used by teachers to record their individual
choices
• Resource databases on CD-ROM or on-line
• Sets of the most recently recommended
learning resources provided each year to a
number of host districts throughout the
province to allow teachers to examine the

Instructional Design
When selecting learning resources, teachers
must keep in mind the individual learning
styles and abilities of their students, as well as
anticipate the students they may have in the
future. Resources should support a variety of
special audiences, including gifted, learning
disabled, mildly intellectually disabled, and
ESL students. The instructional design of a
resource includes the organization and
presentation techniques; the methods used to
introduce, develop, and summarize concepts;
and the vocabulary level. The suitability of all
of these should be considered for the
intended audience.
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Teachers should also consider their own
teaching styles and select resources that will
complement them. The list of recommended
resources contains materials that range from
prescriptive or self-contained resources, to
open-ended resources that require
considerable teacher preparation. There are
recommended materials for teachers with
varying levels and experience with a
particular subject, as well as those that
strongly support particular teaching styles.

All resources on the ministry’s recommended
list have been thoroughly screened for social
concerns from a provincial perspective.
However, teachers must consider the
appropriateness of any resource from the
perspective of the local community.
Media
When selecting resources, teachers should
consider the advantages of various media.
Some topics may be best taught using a
specific medium. For example, video may be
the most appropriate medium when teaching
a particular, observable skill, since it provides
a visual model that can be played over and
over or viewed in slow motion for detailed
analysis. Video can also bring otherwise
unavailable experiences into the classroom
and reveal “unseen worlds” to students.
Software may be particularly useful when
students are expected to develop
critical-thinking skills through the
manipulation of a simulation, or where safety
or repetition are factors. Print or CD-ROM
resources can best be used to provide
extensive background information on a given
topic. Once again, teachers must consider the
needs of their individual students, some of
whom may learn better from the use of one
medium than another.

Technical Design
While the instructional design of a package
will determine the conceptual organization, it
is the technical design that brings that
structure into reality. Good technical design
enhances student access and understanding.
Poor technical quality creates barriers to
learning. Teachers should consider the
quality of photographs and illustrations, font
size and page layout, and durability. In the
case of video, audible and age appropriate
narration and variation in presentation style
should be considered. When selecting digital
resources, interactivity, feedback and
constructive engagement, usability and
functionality are important.
Social Considerations
An examination of a resource for social
considerations helps to identify potentially
controversial or offensive elements which
may exist in the content or presentation. Such
a review also highlights where resources
might support pro-social attitudes and
promote diversity and human rights issues.

USE OF INFORMATION TECHNOLOGY
Teachers are encouraged to embrace a variety
of educational technologies in their
classrooms. To do so, they will need to ensure
the availability of the necessary equipment
and familiarize themselves with its operation.
If the equipment is not currently available,
then the need must be incorporated into the
school or district technology plan.

The intent of any Social Considerations
screening process, be it at the local or
provincial level, is not to remove controversy,
but to ensure that controversial views and
opinions are presented in a contextual
framework.
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WHAT FUNDING IS AVAILABLE FOR PURCHASING
LEARNING RESOURCES?

WHAT ABOUT VIDEOS?
The ministry negotiates rights for most
recommended videos, when cost effective, on
behalf of the school system. The ministry
authorizes a provincial distributor to handle
the ordering process for these videos. Video
rights typically expire after 3-5 years. In
order to maintain currency, schools are
encouraged to purchase new titles early in
their period of listing.

As part of the selection process, teachers
should be aware of school and district
funding policies and procedures to determine
how much money is available for their needs.
Funding for the purpose of learning resources
is provided to school districts annually.
School districts are required to establish a
Provincial Learning Resources Trust Fund for
the purpose of purchasing learning resources
as defined by the Ministry of Education.
Learning resource selection should be viewed
as an ongoing process that requires a
determination of needs, as well as long-term
planning to co-ordinate individual goals and
local priorities.
For current funding information see the
Ministry web site http://
www.bced.gov.bc.ca/curriculum

EXISTING MATERIALS
Prior to selecting and purchasing new
learning resources, an inventory of those
resources that are already available should be
established through consultation with the
school and district resource centres. In some
districts, this can be facilitated through the
use of district and school resource
management and tracking systems. Such
systems usually involve a computer database
program (and possibly bar-coding) to help
keep track of a multitude of titles. If such a
system is put on-line, then teachers can check
the availability of a particular resource via
computer.
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DRAFTING AND DESIGN 11 AND 12: GRADE
COLLECTION

MEDIA ICONS KEY
Audio Cassette

This section begins with an overview of the
comprehensive resources for this curriculum,
then presents Grade Collection charts for each
grade. These charts list both comprehensive
and additional resources for each curriculum
organizer for the grade. Each chart is
followed by an annotated bibliography.
Teachers should check with suppliers for
complete and up-to-date ordering
information. Most suppliers maintain web
sites that are easy to access. There is also a
chart that shows the alphabetical list of Grade
Collection titles for each grade and a blank
template that can be used by teachers to
record their individual choices.

CD-ROM

Film

Games/Manipulatives

Laserdisc/Videodisc

Multimedia

Music CD

Print Materials

Record

Slides

Software

Video
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OVERVIEW OF COMPREHENSIVE RESOURCES FOR
DRAFTING AND DESIGN 11 AND 12
• 3ds max 4
(Grades 11 and 12)
With this comprehensive and professional 3D
modeling, animation and rendering software
package, students can bring their ideas to life
using advanced tools for modeling and
animating objects and characters. Features of
the software program include multiple
methods of simple to advanced model
creation and animation, technical visualization
presentations, texture exploration and
creation, unlimited surface treatment, and a
flexible user interface.
Included in this software package is Character
Studio 3, a powerful extension that provides
several methods to build, refine and animate
skeletons and skins. This “plug-in” includes
features for crowd and advanced behaviour
animation; bi-ped and animation of twolegged creatures; motion flow editing; freeform animation; advanced inverse kinematics;
foot-step driven animation; and much more.
• Architecture: Residential Drawing and Design
(Grades 11 and 12)
This print package provides the basic
information necessary for planning various
types of dwellings. It presents basic
instructional in preparing architectural
working drawings, using traditional as well as
computer-based methods. The resource
progresses in a logical, well thought-out
manner through the design process of a
residential structure, and includes
modelmaking and drafting techniques. It also
serves as a reference for design and
construction principles and methods. The
lesson plans, objectives, and teaching strategy
ideas are all well-defined.
The entire resource package includes a 34chapter, 688-page text; a 368-page student
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workbook; a substantial teacher resource
binder containing detailed chapter
information, strategies, answer keys, and an
extensive overhead transparency collection;
and an instructor’s manual.
• AutoCAD 2000i
(Grades 11 and 12)
This is a comprehensive, all-encompassing
CADD program supports drawing of objects
in 2- and 3-dimensions. It offers tutorial
assistance via a help option, as well as online
and Internet support. Work can be done in
metric and imperial units, including many
dimensioning options. Object linking and
embedding are compatible with other PC
software applications.
Overall, the program certainly meets the
needs of students who wish to pursue postsecondary education or a career in drafting
and design and related fields. The entire
software package includes four books and
two CD-ROMs. Authorized courseware, such
as student workbooks, are also available.
• AutoCAD LT 2000i
(Grades 11 and 12)
This comprehensive resource focuses on 2dimensional CADD and facilitates drawing of
a variety of different objects. Drawings can be
produced in both metric and imperial units.
This CADD package also meets a number of
needs and skills required for students
pursuing a post-secondary education or
career in drafting and design and related
fields.
This program offers tutorial assistance as well
as Internet support, and is fully compatible
with AutoCAD 2000i. Files can be saved in a
variety of formats.
Note: This resource would need to be
supplemented with a software package that
provides 3-dimension modeling capabilities.

APPENDIX B: DRAFTING AND DESIGN 11 AND 12 • Grade Collections
• Autodesk Inventor 4
(Grades 11 and 12)

• Exploring Drafting
(Grade 11)

Autodesk Inventor is a feature-based, solid
modeling, CADD tool for creating and
developing mechanical design in a 3D
environment. This intuitive software program
is innovative in its approach to creating
mechanical objects. It allows the user to
derive parts, solid model them, and create a
variety of layouts and assemblies. The
parametric modeling features allow for
sketching, geometry, constraining features,
and adjusting sizes.

This comprehensive introductory print
resource focuses on basic drafting
fundamentals and basic geometric
construction, and progresses in a logical, well
thought-out manner. Drawings are
constructed in a step-by-step manner to
demonstrate drawing principles that will
allow students to progress into CADD.
Content includes modelmaking, design, and
manufacturing processes, in addition to the
core material. Each section of the textbook
ends with a vocabulary summary, a “test your
knowledge”, and suggestions for outside
activities.

• Basic Technical Drawing
(Grade 11)
This print resource provides beginning
drafting students an excellent introduction to
the essentials of technical drawing. Previous
experience is non-compulsory. The textbook is
laid out in 17 chapters, covering 591 pages
and includes a complete glossary and
appendix.

The accompanying teacher’s resource binder
corresponds to the textbook’s 25 chapters and
416 pages. It contains well-defined objectives,
lesson plan suggestions, teaching strategy
ideas, tests and answer keys, as well as a
variety of overhead transparencies. The
resource package also includes student
worksheets and a solutions manual.

The accompanying student workbook and
teacher’s resource binder are very informative
and helpful regarding teaching strategies and
resources. The teaching strategies are
especially helpful for non-experts.

Note: This resource is best suited for grade 11
students, as more advanced subject matter is
somewhat lacking for the grade 12 level.
• Freehand Sketching for Engineering Design
(Grades 11 and 12)

• Chief Architect V7.0
(Grades 11 and 12)
This intuitive, easy-to-use architectural
software package allows students to produce
architectural and interior design plans easily
and quickly. While drawing in 2D, the
designer is actually modeling in 3D; this
results in both exterior and interior 3D
rendered views. Walk-through animations can
also be created. The 721-page reference text is
also available in Acrobat PDF format and
incorporates seven tutorials. A 2D CADD
component is also included.

This is a print resource which thoroughly
covers sketching and design with respect to
drafting fundamentals. Students can transfer
design ideas to paper using freehand
sketching techniques, which, in turn, can then
be utilized when creating instrument and
CADD drawings.
The layout of the text is set up with
fundamental sections that include
appropriate exercises related to the respective
core section. Drafting fundamentals are
introduced throughout the text. Material
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covered includes 3D modeling, orthographic,
isometrics, auxiliary views, sectional views,
and dimensional practices reflecting standard
instrument and CADD drafting techniques.

• transparency
• reflections
• refraction
• Solid Edge
(Grades 11 and 12)

• Mechanical Drawing CAD-Communications
(Grades 11 and 12)

Solid Edge is a comprehensive solid modeling
software package that is capable of realistic
rendering and animation of 3D components
and assemblies. Users are able to model
consumer products and mechanical and
furniture designs in 3D; easily assemble 3D
parts; create 3D parts or assemblies from 2D
working drawings; model sheet metal
developments along with 3D piping models;
create realistic rendering of resulting designs
and animations.

This print resource package comprises a
teacher’s resource binder, textbook, and
student workbook. The resource provides a
comprehensive overview and in-depth
information of all aspects of mechanical
drafting fundamentals and incorporates
CADD concepts throughout. Diagrams are
clear, interesting, and relevant. AutoCAD
procedures are incorporated with drafting
fundamentals. Student activities are well laidout with solutions in the teacher’s binder. The
teacher’s resource binder gives sample lesson
plans, course organization, and suggested
teaching strategies.

The integrated online tutorials and the three
user- and course texts enable students to
quickly learn the various features.
• VectorWorks
(Grades 11 and 12)

The resource package includes a floppy disk
with exercises and problems that can be
downloaded for student and teacher use.

This comprehensive CADD program
combines 2D drafting and 3D modeling with
presentation features, spreadsheet capability,
and built-in scripting. VectorWorks’ features
that streamline and enhance the design
process include:
• multiple undo/multiple redo
• round walls
• wall styles
• walls from polygons
• layer and class standards
• roof modeling functionality
• fixed length dimensioning

Note: Teachers may want to adapt some of
the lesson plans that make specific references
to the United States, e.g., the American Flag.
• RenderWorks
(Grades 11 and 12)
RenderWorks rendering module “plugs-into”
VectorWorks, enabling users to create
photorealistic renderings from within the
main drawing area. RenderWorks eliminates
the time spent on exporting and reapplying
textures in other rendering programs.
Features include:
• procedural shader-based texture creation
• image-based texture creation
• hard and soft shadows
• true anti-aliasing
• full control of the texture mapping
projection, orientation, offset, scale, and
rotation

The learning exercises cover the basic
concepts of the program. Additional, more
comprehensive tutorial books are available
for purchase.
RenderWorks is recommended to accompany
VectorWorks, particularly in terms of 3D
rendering of solid 3D objects.
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Appecndix B

Drafting
Fundamentals

Application of
Computer
Technology

!

!

!

!

!

!

!
!
!

Personal and
Interpersonal
Management

Design Process

Mathematical
Applications

Comprehensive Resources
3ds max 4.0
Architecture: Residential Drawing and Design
AutoCad 2000i
AutoCAD LT 2000i
Autodesk Inventor 4
Basic Technical Drawing, Seventh Edition
Chief Architect® 7.0
Exploring Drafting
Freehand Sketching for Engineering Design
Mechanical Drawing CAD Communications,
Twelvth Edition
RenderWorks
Solid Edge
VectorWorks 8.5.2
Additional Resources - Print
Applying AutoCAD 2000: A Step-By-Step
Approach
Architecture: Drafting and Design, Seventh
Edition
British Columbia Building Code
Canadian Wood-Frame House Construction
Design Drawing
Digital Character Animation 2, Volume 1

!

!
!

!
!

!

!
!
!
!

!
!

For the comprehensive resources, indicates satisfactory to good support for the majority of the learning outcomes within the curriculum organizer.
For the additional resources, indicates support for one or more learning outcomes within the curriculum organizer.
Indicates minimal or no support for the prescribed learning outcomes within the curriculum organizer.
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Appecndix B

Personal and
Interpersonal
Management

Drafting
Fundamentals

Application of
Computer
Technology

!

!

Design Process

Mathematical
Applications

Additional Resources - Print
Engineering Drawing and Design, Sixth Edition

!

Getting Started with 3D: A Designer's Guide to
3D Graphics and Illustration

!

National Housing Code of Canada 1998 and
Illustrated Guide

!

Orthographic Projection Simplified

!

!
!
!

!

!

Robin Williams Design Workshop
Additional Resources – Software/CD-ROM

!

!

!

!
!

!

!
!
!
!
!
!
!

!

!
!
!

!
!
!

3D Studio VIZ
Adobe Photoshop 6.0
Adobe Premiere 6.0
Architectural Graphic Standards, Ninth Edition
Art•lantis
Caddex AutoCAD® R2000 Resource Library
EZ-Builder
eZediaMX

!

Rhinoceros NURBS Modeling
SolidBuilder, Q1 2001

!

!
!
!
!
!

For the comprehensive resources, indicates satisfactory to good support for the majority of the learning outcomes within the curriculum organizer.
For the additional resources, indicates support for one or more learning outcomes within the curriculum organizer.
Indicates minimal or no support for the prescribed learning outcomes within the curriculum organizer.

!
!

!
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Appecndix B

Personal and
Interpersonal
Management

Drafting
Fundamentals

Application of
Computer
Technology

!

!

Design Process

Mathematical
Applications

Comprehensive Resources
3ds max 4.0
Architecture: Residential Drawing and Design
AutoCAD® 2000i
AutoCAD® LT 2000i
Autodesk Inventor 4
Chief Architect® 7.0
Freehand Sketching for Engineering Design
Mechanical Drawing CAD Communications,
Twelvth Edition
RenderWorks
Solid Edge
VectorWorks 8.5.2
Additional Resources - Print
Applying AutoCAD® 2000: A Step-By-Step
Approach
Architecture: Drafting and Design, Seventh
Edition

!

!

!

British Columbia Building Code

!

Design Drawing

!
!
!

Digital Character Animation 2, Volume 1
Engineering Drawing and Design, Sixth Edition

!

!

!

Architecture is Elementary

Canadian Wood-Frame House Construction

!

!

!

!
!
!

!
!
!
!

For the comprehensive resources, indicates satisfactory to good support for the majority of the learning outcomes within the curriculum organizer.
For the additional resources, indicates support for one or more learning outcomes within the curriculum organizer.
Indicates minimal or no support for the prescribed learning outcomes within the curriculum organizer.

!
!

!
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Appecndix B

Personal and
Interpersonal
Management

Drafting
Fundamentals

Application of
Computer
Technology

Design Process

!

!

Mathematical
Applications

Additional Resources - Print
Getting Started with 3D: A Designer’s Guide to
3D Graphics and Illustration

!

National Housing Code of Canada

!

!

!

Robin Williams Design Workshop
Additional Resources – Software/CD-ROM
3D Studio® VIZ

!

!

Adobe Photoshop 6.0

!

!

Adobe Premiere 6.0

!

!

!

!

!

!

Artchitectural Graphic Standards, Ninth Edition

!

!

Art.lantis
Caddex AutoCAD® R2000 Resource Library

!

EZediaMX

!

!

Rhinoceros NURBS Modeling
Solidbuilder, Q1 2001
Character Studio 3

!

!

!
!

!

!

!

!

!

!

For the comprehensive resources, indicates satisfactory to good support for the majority of the learning outcomes within the curriculum organizer.
For the additional resources, indicates support for one or more learning outcomes within the curriculum organizer.
Indicates minimal or no support for the prescribed learning outcomes within the curriculum organizer.

!
!

!
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Drafting and Design Grade

Collection Curriculum Organizer Chart

Personal and
Application
Drafting
InterFundamentals of Computer
personal
Technology
Management

Comprehensive Resources

Additional Resources – Print

Additional Resources – Multimedia

Additional Resources – Video

Additional Resources – Software & CD-ROM
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3D Studio VIZ

Grade Level:

K

1

2

3

4

5

6

7

8

9

System Requirements:
Windows: Windows 98, NT, 128 Mb RAM, colour monitor, graphics card, mouse
required.

12

! !

General Description:
3D Studio VIZ is tailored to meet the visualization needs of architects, land planners,
mechanical designers and other design professionals. This software package is designed to
model, render and animate architectural visual presentation, allowing tight integration with
AutoCAD related products, including 3D Studio Max.

10 11

Year Recommended in Grade Collection: 2001
Supplier: Merlan Scientific Ltd.
247 Armstrong Avenue
Georgetown, ON L7G 4X6
Tel:

(905) 877-0171

Toll Free:

1-800-387-2474

Fax: (905) 877-0929

Web Address: www.merlan.ca

Audience
General

Price:

Category: Student, Teacher Resource

ISBN/Order No: Software: 17003-016031-4600

Provincial Software Brokered Agreement

Copyright: 1999

3ds max 4.0

Grade Level:

K

1

2

3

4

5

6

7

8

9

System Requirements:
Windows: System 98, NT, 2K; 128 Mb RAM; colour monitor, graphics cards, CD-ROM
drive; mouse required.

12

! !

General Description:
This comprehensive resource is a professional 3D modeling, animation and rendering
software for creating technical visualizations, visual effects, character animation and game
development. This software program includes Character Studio 3, a powerful extension
which allows the student full control of biped creatures used in technical visualizations.

10 11

Year Recommended in Grade Collection: 2001
Supplier: Merlan Scientific Ltd.
247 Armstrong Avenue
Georgetown, ON L7G 4X6
Tel:

(905) 877-0171

Toll Free:

1-800-387-2474

Fax: (905) 877-0929

Web Address: www.merlan.ca

Audience
General

Price:

Category: Student, Teacher Resource

ISBN/Order No: Software: 12807-010000-5790A

Provincial Software Brokered Agreement

Copyright: 2001

Adobe Photoshop 6.0

Grade Level:

K

1

2

3

4

5

6

7

8

9

System Requirements:
Macintosh: PowerPC 64 Mb RAM; VGA Monitor, Monitor resolution of 800 x 600 or
greater; CD-ROM drive.
Windows: Windows 98, 2000 or NT 4.0; Pentium 64 Mb RAM; VGA Monitor, Monitor
resolution of 800 x 600 or greater; CD-ROM drive.

12

! !

General Description:
This software is a comprehensive image editing tool. It incorporates powerful features for
quickly performing the necessary steps to retouch images while mastering essentials of
using professional image editing tools. Includes flexible image capture and output options.

10 11

Year Recommended in Grade Collection: 2001
Supplier: Adobe Systems Incorporated
345 Park Avenue
San Jose, CA 95110-2704
Tel:

(408)-536-6000

Toll Free:

1-800-833-6687

Web Address: www.adobe.com
Check with supplier

Audience
General

Price:

Category: Student, Teacher Resource

Copyright: 2001

ISBN/Order No: Not available

Fax: (408)-537-6000
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Adobe Premiere 6.0

Grade Level:

K

1

2

3

4

5

6

7

8

9

System Requirements:
Macintosh: PowerPC® processor; Mac OS software version 9.0.4; 32 Mb of available
RAM (128 recommended); 50 Mb of available hard-disk space required for installation;
Apple QuickTime™ 4.1.2; large-capacity hard disk or disk array. Mac OS X support.
Windows: Intel® Pentium® processor (@ 300 MHz); Microsoft® Windows® 98,
Windows 98 Second Edition, Windows Millennium Edition, Windows 2000, or Windows
NT® 4.0 with Service Pack 4, 5 or 6a; 64 Mb of RAM; 130 Mb of available hard-disk
space; 256-color video display adapter; large-capacity hard disk or disk array.
Caution:
Application limited to technical visualization projects.

12

! !

General Description:
This powerful video editing tool allows students to assemble comprehensive technical
visualization presentations, combining animation clips, still graphic images, sound and
video. Final presentation may be exported to screen, video, print or web.

10 11

Year Recommended in Grade Collection: 2001
Supplier: Adobe Systems Incorporated
345 Park Avenue
San Jose, CA 95110-2704
Tel:

(408)-536-6000

Toll Free:

1-800-833-6687

Fax: (408)-537-6000

Web Address: www.adobe.com
Price:
ISBN/Order No:
Copyright: 2000

Audience
General
Category: Student, Teacher Resource

Applying AutoCAD® 2000: A
Step-by-Step Approach

Grade Level:

K

1

2

3

4

5

6

7

8

9

12

! !

Author(s): Wohlers, T.
General Description:

Year Recommended in Grade Collection: 2001

This resource provides a modular approach to learning AutoCAD 2000. It includes a
manual/student text and an instructor's resource guide with CD-ROM. The 350-page
instructor's resource guide has a scope and sequence chart, test pages, answer keys, lesson
plans with blackline masters and assessment activities. All relate directly to the process of
learning AutoCAD 2000.

Supplier: McGraw-Hill Ryerson Ltd. (Ontario)
300 Water Street
Whitby, ON L1N 9B6

Audience

10 11

Tel:

(905) 430-5000

Fax: (905) 430-5194

Toll Free:

1-800-565-5758 (orders)

General

Web Address: www.mcgrawhill.ca

Category: Student, Teacher Resource

Price:

Text: $67.96
Instructor's Resource Guide: $107.95

ISBN/Order No: Text: 0-02-668589-2
Instructor's Resource Guide: 0-02-668591-4
Copyright: 2000

Architectural Graphic Standards, Ninth
Edition

Grade Level:

K

1

2

3

4

5

6

7

8

9

General Description:

Year Recommended in Grade Collection: 2001

Technical resource on building design and construction can be used by students and
teachers involved in architecture, interior design and construction technology as a reference
for national standards. Particularly useful in determining international architectural
standards and sizes. Package includes text resource and/or can be purchased in CD-ROM
format.

Supplier: John Wiley & Sons Canada Ltd.
22 Worcester Road
Etobicoke, ON M9W 1L1

Audience
General
Category: Student, Teacher Resource

12
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Author(s): Ramsey, S.

System Requirements:
Windows 95, 98, NT: 2K; IBM 486DX/33 minimum; 24 Mb RAM; 1.5 Mb HD space;
CD-ROM; 256-color monitor.

10 11

Tel:

(416) 236-4433

Toll Free:

1-800-567-4797

Fax: (416) 236-8743

Web Address: www.wiley.com
Price:

Text: $114.00
CD-ROM: $500.00

ISBN/Order No: Text: 0-471-34817-1
CD-ROM: 0-471-38289-2
Copyright: 2000
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Architecture: Drafting and Design,
Seventh Edition

Grade Level:

K

1

2

3

4

5

6

7

8

9
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Author(s): Hepler, D. et al.
General Description:

Year Recommended in Grade Collection: 2001

Up-to-date program is designed to help students learn and communicate basic principles of
architectural design and construction systems. With the broad scope of the content and the
multitude of resource materials, courses can easily be designed to fit both beginning and
more advanced architectural students/courses. Package includes teacher's resource binder,
student text, and a student workbook.

Supplier: McGraw-Hill Ryerson Ltd. (Ontario)
300 Water Street
Whitby, ON L1N 9B6

Caution:
• Needs to update with current AudoCAD standards R 2000i.
• Does not reflect metric measurements.
Audience
General
Category: Student, Teacher Resource

12

Tel:

(905) 430-5000

Toll Free:

1-800-565-5758 (orders)

Fax: (905) 430-5194

Web Address: www.mcgrawhill.ca
Price:

Text: $85.81
Teacher's Resource Binder: $150.95

ISBN/Order No: Text: 0-02-637067-0
Teacher's Resource Binder: 0-02-637068-9
Copyright: 1998

Architecture is Elementary

Grade Level:

K

1

2

3

4

5

6

7

8

9

10 11

General Description:
This workbook discusses the principles of architectural design. Lessons trigger the creative
responses from the reader. Abstract design concepts are presented in a clear, logical
format.
Audience
General
Category: Student, Teacher Resource

12

!

Author(s): Winters, N.
Year Recommended in Grade Collection: 2001
Supplier: Raincoast Books
9050 Shaughnessy Street
Vancouver, BC V6P 6E5
Tel:

(604) 323-7100

Toll Free:

1-800-663-5714

Fax: (604) 323-2600

Web Address: www.raincoast.com
$39.95

Price:

ISBN/Order No: 0-87905-186-8
Copyright: 1997

Architecture: Residential Drawing and
Design

Grade Level:

K

1

2

3

4

5

6

7

8

9

10 11

General Description:

Year Recommended in Grade Collection: 2001

This print package contains comprehensive information necessary for planning residential
buildings plus drawing techniques using traditional and computer-based methods. Includes
teacher resource binder, student workbook and instructor's manual. Both imperial and
metric information given.

Supplier: Nelson Thomson Learning
1120 Birchmount Road
Scarborough, ON M1K 5G4

Audience
General
Category: Student, Teacher Resource

12

! !

Author(s): Kicklighter, C.

Tel:

1-800-268-2222

Fax: 1-800-430-4445

Toll Free:

1-800-268-2222/1-800-668-0671

Web Address: www.nelson.com
Price:

Text: $88.95
Instructor's Manual: $88.95

ISBN/Order No: Text: 1-56637-590-8
Instructor's Manual: 1-56637-592-4
Copyright: 2000
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Art•lantis

Grade Level:

K

1

2

3

4

5

6

7

8

9

10 11

12
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General Description:
This 3D rendering software, for both Macintosh and Windows, allows the importation of
Year Recommended in Grade Collection: 2001
several 3D modeling package format files so that the end result is close to being a
Supplier: Paxar Technologies Corp
photorealistic image. Some animation ability is also included. Raytracing, multiple
2-1002 Goldstream Ave.
cameras and lights, atmospheric effects are included. Six tutorials are included in the user's
Victoria, BC V9B 2 Y5
manual.
System Requirements:
Macintosh: Mac OS 8.5 or higher (Mac OS 9 recommended); 64 Mb minimum (128 Mb
recommended); 50 Mb minimum for a full program installation; QuickTime™ 4.0 or
higher; 24-bit video card recommended; CD-ROM drive.
Windows: PC Pentium™ with Microsoft Windows 95, 98, 2000 or NT; 64 Mb minimum
(128 Mb recommended); 50 Mb minimum for a full program installation; QuickTime™ 4.0
or higher; 24-bit video card recommended; CD-ROM drive.
Caution:
Possible limited importability of other 3D modeling package files (e.g., 3D Studio Max
creates ".max format files"). Having greater variety of file formats would make this
product even more useful.

Tel:

(250) 474-8975

Toll Free:

1-800-260-0905

Fax: (250) 474-8976

Web Address: www.paxar.bc.ca
Price:

Provincial Software Brokered Agreement

ISBN/Order No: Not available
Copyright: 2001

Audience
General
Category: Student, Teacher Resource

AutoCAD® 2000i

Grade Level:

K

1

2

3

4

5

6

7

8

9

System Requirements:
Windows: Pentium 133 or better, 130 Mb minimum HD space, 32-64 Mb RAM, colour
monitor, CD-ROM drive, mouse required, 800 x 600 UGA with 256 colours and CD-ROM
for installation.
Audience
General

12

! !

General Description:
Comprehensive CADD package meets the needs of students pursuing a post-secondary
education or career in drafting and design, and its related fields.

10 11

Year Recommended in Grade Collection: 2001
Supplier: Merlan Scientific Ltd.
247 Armstrong Avenue
Georgetown, ON L7G 4X6
Tel:

(905) 877-0171

Toll Free:

1-800-387-2474

Fax: (905) 877-0929

Web Address: www.merlan.ca
Price:

Category: Student, Teacher Resource

Provincial Software Brokered Agreement

ISBN/Order No: Software: 00120-017408-9401
Copyright: 2000

AutoCAD® LT 2000i

Grade Level:

K

1

2

3

4

5

6

7

8

9

System Requirements:
Windows: P133 minimum; 64 Mb RAM; VGA monitor; mouse and printer required.

12

! !

General Description:
The comprehensive 2-dimensional CADD program allows drawing of a variety of different
objects. The program offers tutorial assistance and Internet support. Drawings can be
produced in both metric and imperial units. It is fully compatible with AutoCAD 2000.
Files can be saved in a variety of formats. This package needs to be supplemented with
software that has 3-dimensional modeling capabilities.

10 11

Year Recommended in Grade Collection: 2001
Supplier: Merlan Scientific Ltd.
247 Armstrong Avenue
Georgetown, ON L7G 4X6
Tel:

(905) 877-0171

Toll Free:

1-800-387-2474

Fax: (905) 877-0929

Web Address: www.merlan.ca

Audience
General

Price:

Category: Student, Teacher Resource

ISBN/Order No: Software: 05720-017408-7201

Provincial Software Brokered Agreement

Copyright: 2000
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Autodesk Inventor 4

Grade Level:

K

1

2

3

4

5

6

7

8

9

System Requirements:
Windows: Pentium II or better, Windows 98, 2000, NT, 256 Mb RAM, 128 Mb RAM
minimum on 64, CD-ROM drive, mouse and printer required, 360 hard-drive space
minimum.
Caution:
Poor layout of tutorial windows; needs to be on one side so the user does not have to
constantly move it.

12

! !

General Description:
Autodesk Inventor is a state-of-the-art 3D mechanical CADD tool with powerful solid
modeling capabilities and an intuitive user interface.

10 11

Year Recommended in Grade Collection: 2001
Supplier: Merlan Scientific Ltd.
247 Armstrong Avenue
Georgetown, ON L7G 4X6
Tel:

(905) 877-0171

Toll Free:

1-800-387-2474

Fax: (905) 877-0929

Web Address: www.merlan.ca
Price:

Provincial Software Brokered Agreement

ISBN/Order No: Software: 20804-018108-4600A

Audience
General

Copyright: 2000

Category: Student, Teacher Resource

British Columbia Building Code

Grade Level:

K

1

2

3

4

5

6

7

8

9

Audience
General
Category: Student, Teacher Resource

12
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Author(s): Ministry of Municipal Affairs
General Description:
The British Columbia Building Code is essential for architectural drafting as it deals with
all aspects of residential building design construction.

10 11

Year Recommended in Grade Collection: 2001
Supplier: Government Publication Services
563 Superior Street
P.O. Box 9452 Stn Prov Govt
Victoria, BC V8W 9V7
Tel:

(250) 387-6409

Toll Free:

1-800-663-6105

Fax: (250) 387-1120

Web Address: www.publications.gov.bc.ca
$120.00

Price:

ISBN/Order No: QP980795
Copyright: 1998

Caddex AutoCAD® R2000 Resource
Library

Grade Level:

K

1

2

3

4

5

6

7

8

9

12
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General Description:
This comprehensive AutoCAD R2000 courseware is in PDF format allowing the teacher to
print and photocopy the desired modules and distribute at will under the license agreement.
Data files in dwg format are provided for students to use in conjunction with the printed
matter.

10 11

Year Recommended in Grade Collection: 2001
Supplier: Merlan Scientific Ltd.
247 Armstrong Avenue
Georgetown, ON L7G 4X6

System Requirements: SGA monitor, CD-ROM drive, printer, Adobe Acrobat Reader

Tel:

(905) 877-0171

Audience

Toll Free:

1-800-387-2474

General

Web Address: www.merlan.ca

Category: Student, Teacher Resource

Price:

$795.00

ISBN/Order No: R2000 Res.Lib.
Copyright: 2000

Fax: (905) 877-0929
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Canadian Wood-Frame House
Construction

Grade Level:

K

1

2

3

4

5

6

7

8

9
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Author(s): Kesik, T.
General Description:

Year Recommended in Grade Collection: 2001
This 303-page book presents a concise description of Canadian wood-frame house
Supplier: Nelson Thomson Learning
construction. This is a basic framework for learning about and applying wood-frame house
1120 Birchmount Road
construction technology and healthy housing principles. Dual measurements (Imperial with
Scarborough, ON M1K 5G4
metric in parentheses) are present throughout. Resource is tightly focused on terms,
1-800-268-2222
Tel:
Fax: 1-800-430-4445
standards, materials, planning, codes, finishes and tables.
Toll Free:

Audience
General

1-800-268-2222/1-800-668-0671

Web Address: www.nelson.com

Category: Student, Teacher Resource

Price:

$25.95

ISBN/Order No: 0-660-172941/61010
Copyright: 1997

Chief Architect® 7.0

Grade Level:

K

1

2

3

4

5

6

7

8

9

System Requirements:
Windows: Pentium-II 300 processor or better; Windows 95, NT 4.0, or 98; 150 Mb free of
hard disk space; 64 Mb of RAM; CD-ROM drive; a 2-button mouse supported by
Windows; a video card with support for Direct 3D (video card with hardware 3D
acceleration built-in recommended); if buying a new system, a video card with OpenGL
acceleration is strongly recommended as OpenGL will be used in future versions of Chief
Architect.

12

! !

General Description:
Chief Architect is an intuitive, easy-to-learn professional level architectural design software
package that allows users to create 2D working drawings as well as 3D views and
animations. A text and PDF user's manual are included with tutorials.

10 11

Year Recommended in Grade Collection: 2001
Supplier: Advanced Relational Technology, Inc.
301 North 3rd Street
Coeur d'Alene, ID 83814
Tel:

(208) 664-4204

Toll Free:

1-800-482-4433

Fax: (208) 664-1316

Web Address: www.chiefarchitect.com
Provincial Software Brokered Agreement

Price:

ISBN/Order No:

Audience
General

Copyright: 2001

Category: Student, Teacher Resource

Design Drawing

Grade Level:

K

1

2

3

4

5

6

7

8

9

General Description:

Year Recommended in Grade Collection: 2001

Twelve-chapter book and accompanying CD-ROM provide a thorough background in
sketching, rendering, designing and drawing instruction techniques. Pictorial references
relate to a variety of design fields such as interior design, product design, and architectural
design with a particular emphasis on technical illustration. The instructional CD-ROM
illustrates a step-by-step approach in constructing a variety of technical illustrations.

Supplier: John Wiley & Sons Canada Ltd.
22 Worcester Road
Etobicoke, ON M9W 1L1

Audience
General
Category: Student, Teacher Resource

12
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Author(s): Ching, F. et al.

System Requirements:
Windows: System 3.1 or 95+; 1 Mb of RAM; HD space required 10 Mb; sound card;
SVGA; graphics cards, CD-ROM drive; mouse required.

10 11

Tel:

(416) 236-4433

Toll Free:

1-800-567-4797

Web Address: www.wiley.com
Price:

$54.00

ISBN/Order No: 0-471-28654-0
Copyright: 1997

Fax: (416) 236-8743
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Digital Character Animation 2, Volume 1

Grade Level:

K

1

2

3

4

5

6

7

8

9

10 11
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General Description:
This book resource includes information on basic character design, modeling techniques,
skeletons and mesh deformation and focused discussion on the fundamentals of character
animation, locomotion and dialogue. This non-software specific resource is excellent for
creating and animating digital characters. Concepts explored can be readily applied to any
animation or technical visualization presentation.
Audience
General
Category: Student, Teacher Resource

12

Year Recommended in Grade Collection: 2001
Supplier: Pearson Education Canada
26 Prince Andrew Place
Don Mills, ON M3C 2T8
Tel:

(416) 447-5101

Toll Free:

1-800-387-8028/7851

Fax: 1-800-563-9196

Web Address: http://www.pearsoned.com
Price:

$50.22

ISBN/Order No: 1-56205-930-0
Copyright: 1999

Engineering Drawing and Design (Sixth
Edition)

Grade Level:

K

1

2

3

4

5

6

7

8

9
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Author(s): Jensen, C. et al.
General Description:

Year Recommended in Grade Collection: 2002

This resource provides in-depth material on drafting fundamentals.
The student text deals with basic drawing and design; fasteners, materials and forming
processes; working drawings and designs; power transmissions; and special fields of
drafting. A tutorial CD-ROM is included. An instructor's manual is under development.
This edition has incorporated additional information on geometric tolerance and stamping;
and includes new CAD features in some chapters, additional drawing and design projects
and numerous Internet assignments. Additional ancillary components are available but
have not been evaluated. These include: Geometric Tolerancing (student workbook and
instructor's manual); Drawing Workbook (supports this text and Fundamentals of
Engineering Drawing); a solutions manual for the Drawing Workbook; and an Instructor's
Productivity Center (includes CD-ROMs for test banks and student tutorials). Students
projects range from simple to complex.

Supplier: McGraw-Hill Ryerson Ltd. (Ontario)
300 Water Street
Whitby, ON L1N 9B6

Audience
General

12

Tel:

(905) 430-5000

Toll Free:

1-800-565-5758 (orders)

Fax: (905) 430-5194

Web Address: www.mcgrawhill.ca
Text with Student Tutorial CD-ROM: $105.36
Instructor Productivity Center: $174.95

Price:

ISBN/Order No: Text with Student Tutorial CD-ROM: 0-07-826611-4
Instructor Productivity Center: 0-07-824151-0
Copyright: 2002

Category: Student, Teacher Resource

Exploring Drafting

Grade Level:

K

1

2

3

4

5

6

7

8

9

!

Author(s): Walker, J.
General Description:
A comprehensive introductory text that teaches drafting fundamentals and basic geometric
construction. Supporting components include a teacher resource binder, teacher manual
plus student workbook. Step-by-step instructions are given to demonstrate techniques and
lead into CADD.
Caution:
Although package covers topics well, more advanced subject matter is somewhat lacking
for grade 12 students.

10 11

Year Recommended in Grade Collection: 2001
Supplier: Nelson Thomson Learning
1120 Birchmount Road
Scarborough, ON M1K 5G4
Tel:

1-800-268-2222

Toll Free:

1-800-268-2222/1-800-668-0671

Fax: 1-800-430-4445

Web Address: www.nelson.com
Text: $72.95
Teacher's Resource Binder: $186.50

Audience
General

Price:

Category: Student, Teacher Resource

ISBN/Order No: Text: 1-56637-565-7
Teacher's Resource Binder: 1-56637-568-1
Copyright: 2000

12
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eZediaMX

Grade Level:

K

1

2

3

4

5

6

7

8

9

10 11
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General Description:
Multimedia software used for the creation, management and delivery of digital media,
Year Recommended in Grade Collection: 2001
using either Mac or Windows operating systems. It utilizes and supports a wide range of
Supplier: ezedia.inc
video, animation, and audio-file formats. Allows students to create multimedia
2-396 Assiniboine Ave.
presentations on a limitless number of topics, plus the assembly of student created projects
Winnipeg, MB R3C 0Y1
in an electronic portfolio. Intuitive layout includes a manual, tutorials and usable resources.
System Requirements:
Windows: An Intel® Pentium® II-class processor, 233 MHz or faster, Windows 98 or NT
4.0/SP5 or later with at least 64 Mb RAM, or Windows 2000 with at least 96 Mb RAM,
Sun® Java Runtime Environment (JRE) 1.3 or later (supplied with eZediaMX),
QuickTime™ 4.1 or later, with QuickTime for Java option (supplied with eZediaMX),
Microsoft® Speech Libraries (supplied with eZediaMX).
Macintosh: An Apple® Power Macintosh®, G3/233 or better, Mac OS version 8.1 or later,
64 Mb RAM with Virtual Memory, Macintosh Runtime for Java™ (MRJ) 2.2.x or later
(supplied with eZediaMX), QuickTime™ 4.1 or later, with QuickTime for Java option
(supplied with eZediaMX).

Tel:

(204) 984-9762

Toll Free:

1-877-408-0195

Fax: (204) 956-4960

Web Address: www.ezedia.com
Price:

Single copy: $79.00
Zoom pack 5 (5 work station licenses): $260.00
Zoom pack 12 (12 work station licenses): $500.00
Additional work stations or teacher home use copies: $40.00

ISBN/Order No: Not available
Copyright: 2000

Audience
General
Category: Student, Teacher Resource

Freehand Sketching for Engineering
Design

Grade Level:

K
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2
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4

5

6

7
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Author(s): Duff, J. et al.
General Description:
This text focusses on sketching techniques as they relate to instrument and CADD drafting
fundamentals. The layout is consistent with information sections, each followed by subject
appropriate exercises.

Year Recommended in Grade Collection: 2001

Audience
General

Tel:

1-800-268-2222

Toll Free:

1-800-268-2222/1-800-668-0671

Category: Student, Teacher Resource

Web Address: www.nelson.com

Supplier: Nelson Thomson Learning
1120 Birchmount Road
Scarborough, ON M1K 5G4
Fax: 1-800-430-4445

$48.00

Price:

ISBN/Order No: 0-534-93966-X
Copyright: 1995

Getting Started with 3D: A Designer's
Guide to 3D Graphics and Illustration

Grade Level:

K

1

2

3

4

5

6

7

8

9

General Description:

10 11

12
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Author(s): Ashford, J. et al.
Year Recommended in Grade Collection: 2001

Getting Started with 3D is a pictorial overview of the current world of desktop 3D. Topics Supplier: Pearson Education Canada
include an overview of the functions that are included in 3D programs and the kind of
26 Prince Andrew Place
images that can be produced, i.e., creating and rendering 3D images. Colour photos and
Don Mills, ON M3C 2T8
graphics are easy to understand and pleasing to the eye. This book provides information for
(416) 447-5101
Tel:
Fax: 1-800-563-9196
people who are new to the computer graphics field, who want to know how 3D works, and
what kind of images can be created in this medium.
Toll Free: 1-800-387-8028/7851
Web Address: http://www.pearsoned.com

Audience
General

Price:

Category: Student, Teacher Resource

ISBN/Order No: 0-201-69676-2

$32.80

Copyright: 1998
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Mechanical Drawing CAD Communications (Twelfth Edition)

Grade Level:

K
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Author(s): French, T. et al.
General Description:

Year Recommended in Grade Collection: 2001
This package, containing a teacher's resource binder, textbook, and student workbook offers Supplier: McGraw-Hill Ryerson Ltd. (Ontario)
in-depth information on mechanical drafting fundamentals and CADD concepts. Diagrams
300 Water Street
are clear, interesting and relevant. AutoCAD procedures are incorporated with drafting
Whitby, ON L1N 9B6
fundamentals. Student activities are well laid-out with solutions in teacher's binder.
(905) 430-5000
Tel:
Fax: (905) 430-5194
Teacher's resource binder gives sample lesson plans, course organization and suggested
teaching strategies. It includes a floppy disk with exercises and problems that can be
1-800-565-5758
(orders)
Toll Free:
downloaded for student and teacher use.
Web Address: www.mcgrawhill.ca
Caution:
Price: Text: $85.81
Some activities specify AutoCAD 13/CADKEY 7/PC format. Has significant amount of
Teacher's Resource Binder: $158.95
geometry.
A number of references specific to the U.S.A. (e.g., American Flag).
ISBN/Order No: Text: 0-02-667958-2
Teacher's Resource Binder: 0-02-667959-0
Audience
Copyright: 1997
General
Category: Student, Teacher Resource

National Housing Code of Canada 1998
and Illustrated Guide
General Description:
The National Housing Code of Canada is a must for any architecture, habitat design course
or unit with Drafting and Design 11 and 12. This manual deals with the Canadian building
practices and specifications for house construction and, consequently, housing design.
Specification (span) tables are created by the National Research Council of Canada. The
illustrations complement the code descriptions to give a clear and concise description of the
various topics presented.
Audience
General

Grade Level:

K

1

2

3
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10 11
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Year Recommended in Grade Collection: 2001
Supplier: National Research Council Canada
M-24 Montreal Rd.
Ottawa , ON K1A 0R6
(613) 990-0458

Tel:

Fax: (613) 952-0268

$94.00

Price:

ISBN/Order No: 0-660-17653-X/NRCC 42803

Category: Student, Teacher Resource

Orthographic Projection Simplified

Copyright: 1998
Grade Level:

K

1

2

3

4

5

6

7

8

9

General Description:

Year Recommended in Grade Collection: 2001

Orthographic Projection Simplified is a self-teaching workbook that introduces the basic
principles of orthographic and isometric projection, and thoroughly covers the
fundamentals of drafting. It is a good reference for entry level students, but it lacks metric
references.

Supplier: McGraw-Hill Ryerson Ltd. (Ontario)
300 Water Street
Whitby, ON L1N 9B6

Audience
General
Category: Student, Teacher Resource

10 11
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Author(s): Quinlan, C.

Tel:

(905) 430-5000

Toll Free:

1-800-565-5758 (orders)

Web Address: www.mcgrawhill.ca
Price:

$23.75

ISBN/Order No: 0-02-677320-1
Copyright: 1996

Fax: (905) 430-5194

12
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RenderWorks

Grade Level:

K
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4

5

6

7

8

9

System Requirements:
Macintosh: System 7.5; 24 Mb of RAM; 75 Mb of hard disk space; colour monitor;
SVGA, CD-ROM drive; mouse and printer required.
Windows: System 486; 16 Mb of RAM; 75 Mb of hard disk space; colour monitor;
SVGA, CD-ROM drive; mouse and printer required.

Year Recommended in Grade Collection: 2001
Supplier: Paxar Technologies Corp
2-1002 Goldstream Ave.
Victoria, BC V9B 2 Y5
Tel:

(250) 474-8975

Toll Free:

1-800-260-0905

Fax: (250) 474-8976

Web Address: www.paxar.bc.ca
Price:

Caution:
Conventions across various software packages need to be reconciled (e.g., layering
conventions may take some getting used to). Nominal tools for mechanical designers, who
will find it easier to work in 2D than 3D.

12

! !

General Description:
RenderWorks is a rendering module that "plugs-into" VectorWorks. Users can create
photorealistic renderings from within the main drawing area. The program is useful for 3D
rendering of 3D objects. This program can run on a Mac platform, as well as on lower-end
machines.
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Provincial Software Brokered Agreement

ISBN/Order No:
Copyright: 2000

Audience
General
Category: Student, Teacher Resource

Rhinoceros NURBS Modeling

Grade Level:

K

1

2

3

4

5

6

7

8

9

12

! !

General Description:
Rhinoceros is a 3D NURBS modeling program for use with the Windows OS. It provides
a flexible, accurate and fast working environment that allows the user to model and render
objects, then export resulting files to other 2D and 3D modeling/animation packages. A
user's guide and self-paced tutorial training manual are included in the package.

10 11

Year Recommended in Grade Collection: 2001
Supplier: Robert McNeel & Associates
3670 Woodland Park Avenue North
Seattle, WA 98103

System Requirements:
(206) 545-7000
Tel:
Fax: (206) 545-7321
Windows: Pentium or higher processor; Windows 95/98/NT for Intel or 2K (Rhino will not
be ported to any other operating systems); 10 Mb disk space; 64 Mb RAM (more is
Price: Lab license (class pack): $975.00 US
recommended); no special graphics cards are required— standard Windows accelerator
Single user license: $195.00 US
cards will provide the best display performance.
ISBN/Order No: Lab license (class pack): R11-LAB
Single user license: R11-E
Audience
General

Copyright: 2000

Category: Student, Teacher Resource

Robin Williams Design Workshop

Grade Level:

K

1

2

3

4

5

6

7

8

9

General Description:

Year Recommended in Grade Collection: 2001

This book deals with the design composition of creating graphics for specific types of
projects such as business cards, letterhead and envelopes, newletters and brochures, logos,
advertising, etc. It includes working with clip art and photographs and creating visual
impact.

Supplier: Pearson Education Canada
26 Prince Andrew Place
Don Mills, ON M3C 2T8

Category: Teacher Resource

12

! !

Author(s): Williams R. et al.

Audience
General

10 11

Tel:

(416) 447-5101

Toll Free:

1-800-387-8028/7851

Fax: 1-800-563-9196

Web Address: http://www.pearsoned.com
Price:

$40.17

ISBN/Order No: 0-201-70088-3
Copyright: 2001
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Grade Level:

Solid Edge

K

1

2

3

4

5

6

7

8

9

10 11

12
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General Description:
This comprehensive intuitive solid modeling software package allows users to 3D model
consumer products, mechanical and furniture designs. The integrated online tutorials allow
users to easily learn the various features along with three user and course texts.

Year Recommended in Grade Collection: 2001

Supplier: Unigraphics Solutions Canada
2550 Matheson Blvd. E, Suite 130
Mississauga, ON L4W 4Z1
Minimum Windows System Requirements: Intel Pentium or AMD Athlon processor-based
PC; Windows NT® 4.0 Service Pack 5, Windows® 2000 Professional, or Windows® 98
(905) 212-4500/4553
Tel:
Fax: (905) 212-4502
Second Edition; 128 Mb RAM; 420 Mb of disk space for installation; Minimum
Resolution: 1,024 x 768, 65K colors; CD-ROM (local or network) for installation.
Web Address: www.ugs.com/global/ca/en/toronto_office.shtml
Recommended System Configuration: Windows NT 4.0 Service Pack 6, Pentium II or
Pentium III or AMD Athlon, 256 Mb or more RAM, OpenGL accelerator with 65K colors. Price: Provincial Software Brokered Agreement
ISBN/Order No:
Audience
Copyright: 2000
General
Category: Student, Teacher Resource

SolidBuilder, Q1 2001

Grade Level:

K

1

2

3

4

5

6

7

8

9

10 11

12

! !

General Description:
A habitat design (architectural) software that uses 3D computer modeling to develop
architectural design, renderings and detailed working plans.
System Requirements: color monitor, mouse.
Audience
General

Year Recommended in Grade Collection: 2001
Supplier: D. Wong & Associates
15732-109th Avenue
Surrey, BC V4N 4T5
(604) 582-3033

Tel:

Category: Student, Teacher Resource

Price:

Fax: (604) 582-3033

$445.00 (complete pkg.)

ISBN/Order No:
Copyright: 2001

VectorWorks 8.5.2

Grade Level:

K

1

2

3

4

5

6

7

8

9

General Description:

Year Recommended in Grade Collection: 2001

A comprehensive CADD program that combines 2D drafting and 3D modelling with
presentation features, spreadsheet capability and built-in scripting. The VectorWorks
learning exercises cover the basic concepts of the program; additional tutorials books, that
are more comprehensive, can be purchased. The main features of this program are its
ability to run on a Mac platform, as well as on lower-end machines. For 3D rendering of
solid 3D objects, RenderWorks is recommended to accompany VectorWorks.

Supplier: Paxar Technologies Corp
2-1002 Goldstream Ave.
Victoria, BC V9B 2 Y5

Caution:
Conventions across various software packages need to be reconciled (e.g., layering
conventions may take some getting used to). Nominal tools for mechanical designers, who
will find it easier to work in 2D than 3D.
Audience
General
Category: Student, Teacher Resource

12

! !

Author(s): Kent, J.

System Requirements:
Macintosh: System 7.5; 24 Mb of RAM; 75 Mb of hard disk space; colour monitor;
SVGA, CD-ROM drive; mouse and printer required.
Windows: System 486; 16 Mb of RAM; 75 Mb of hard disk space; colour monitor;
SVGA, CD-ROM drive; mouse and printer required.

10 11

Tel:

(250) 474-8975

Toll Free:

1-800-260-0905

Fax: (250) 474-8976

Web Address: www.paxar.bc.ca
Price:

Manual: $99.00
Tutorial: $75.00

ISBN/Order No: Manual: 0-9651981-7-0
Tutorial: 0-9651981-6-2
Copyright: 2000
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APPENDIX C: ASSESSMENT AND EVALUATION

P

rescribed learning outcomes,
expressed in observable terms,
provide the basis for the
development of learning activities and
assessment and evaluation strategies. After a
general discussion of assessment and
evaluation, this appendix uses sample
evaluation plans to show how activities,
assessment, and evaluation might come
together in a particular technology education
program.

• Criterion-referenced evaluation should be
used to evaluate student performance in
classrooms. It is referenced to criteria
based on learning outcomes described in
the provincial curriculum. The criteria
reflect a student’s performance based on
specific learning activities. When a
student’s program is substantially modified,
evaluation may be referenced to individual
goals. These modifications are recorded in
an Individual Education Plan (IEP).
• Norm-referenced evaluation is used for
large-scale system assessments; it is not to
be used for classroom assessment. A
classroom does not provide a large enough
reference group for a norm-referenced
evaluation system. Norm-referenced
evaluation compares student achievement
to that of others rather than comparing
how well a student meets the criteria of a
specified set of learning outcomes.

ASSESSMENT AND EVALUATION
Assessment is the systematic gathering of
information about what students know, are
able to do, and are working toward.
Assessment methods and tools include:
observation, student self-assessments, daily
practice assignments, quizzes, samples of
student work, pencil-and-paper tests, holistic
rating scales, projects, oral and written
reports, performance reviews, and portfolio
assessments.

CRITERION-REFERENCED EVALUATION
In criterion-referenced evaluation, a
student’s performance is compared to
established criteria rather than to the
performance of other students. Evaluation
referenced to prescribed curriculum requires
that criteria be established based on the
learning outcomes listed under the
curriculum organizers for Drafting and
Design 11 and 12.

Student performance is evaluated from the
information collected through assessment
activities. Teachers use their insight,
knowledge about learning, and experience
with students, along with the specific criteria
they establish, to make judgments about
student performance in relation to prescribed
learning outcomes.
Students benefit most when evaluation is
provided on a regular, ongoing basis. When
evaluation is seen as an opportunity to
promote learning rather than as a final
judgment, it shows learners their strengths
and suggests how they can develop further.
Students can use this information to redirect
efforts, make plans, and establish future
learning goals.

Criteria are the basis of evaluating student
progress; they identify the critical aspects of
a performance or a product that describe in
specific terms what is involved in meeting
the learning outcomes. Criteria can be used
to evaluate student performance in relation
to learning outcomes. For example,
weighting criteria, using rating scales, or
performance rubrics (reference sets) are three
ways that student performance can be
evaluated using criteria.

Evaluation may take different forms,
depending on the purpose.
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Samples of student performance should
reflect learning outcomes and identified
criteria. The samples clarify and make
explicit the link between evaluation and
learning outcomes, criteria, and assessment.
Where a student’s performance is not a
product, and therefore not reproducible, a
description of the performance sample
should be provided.
Criterion-referenced evaluation may be based on these steps:
Step 1

Identify the expected learning outcomes (as stated in this Integrated Resource Package).

Step 2

Identify the key learning objectives for instruction and learning.

Step 3

Establish and set criteria. Involve students, when appropriate, in establishing criteria.

Step 4

Plan learning activities that will help students gain the knowledge or skills outlined in the
criteria.

Step 5

Prior to the learning activity, inform students of the criteria against which their work will
be evaluated.

Step 6

Provide examples of the desired levels of performance.

Step 7

Implement the learning activities.

Step 8

Use various assessment methods based on the particular assignment and student.

Step 9

Review the assessment data and evaluate each student’s level of performance or quality of
work in relation to criteria.

Step 10

Where appropriate or necessary, assign a letter grade that indicates how well the criteria
are met.

Step 11

Report the results of the evaluations to students and parents.
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APPENDIX C: ASSESSMENT AND EVALUATION • Samples

T

he samples in this section show how
a teacher might link criteria to
learning outcomes. Each sample is
based on prescribed learning outcomes taken
from one or more organizers. The samples
provide background information to explain
the classroom context; suggested
instructional tasks and strategies; the tools
and methods used to gather assessment
information; and the criteria used to evaluate
student performance.

Defining the Criteria
This part illustrates the specific criteria,
which are based on prescribed learning
outcomes, the assessment task, and various
reference sets.
Assessing and Evaluating Student
Performance
This part includes:
• assessment tasks or activities
• the support that the teacher offered
students
• tools and methods used to gather the
assessment information
• the way the criteria were used to evaluate
the student performance.

HOW THE SAMPLES ARE ORGANIZED
There are five parts to each sample:
• identification of the prescribed learning
outcomes
• overview
• planning for assessment and evaluation
• defining the criteria
• assessing and evaluating student
performance.

EVALUATION SAMPLES
The samples on the following pages illustrate
how a teacher might apply criterionreferenced evaluation in Drafting and Design
11 and 12.

Prescribed Learning Outcomes
This part identifies the organizer or
organizers and the specific prescribed
learning outcomes selected for the sample.
Overview
This is a summary of the key features of the
sample.
Planning for Assessment and Evaluation
This part outlines:
• background information to explain the
classroom context
• instructional tasks
• the opportunities that students were given
to practise learning
• the feedback and support that was offered
students by the teacher
• the ways in which the teacher prepared
students for the assessment.
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▼ SAMPLE 1: GRADE 11

- using geometric and non-geometric
editing tools to edit CADD drawings

Project: CADD Template Drawing
Mathematical Applications
Prescribed Learning Outcomes:

• apply rounding off and estimating
techniques to measurement
• convert between Imperial, SI, and US units

It is expected that students will:
Personal and Interpersonal Management

OVERVIEW

• demonstrate the importance of
workstation ergonomics and physical
activity to promote personal health and
productivity

The teacher planned a unit in which students
created CADD Strip Title templates for use
on a standard printer, capable of printing
Imperial 8.5x11-inch and 11x17-inch paper
sizes. Evaluation was based on:

Drafting Fundamentals
• define and make appropriate use of
drafting and design terminology
• identify types, sizes, and applications of
drawing media
• apply drawing standards and conventions
related to:
- layout and set-up of drawings
- line types
- nomenclature

•
•
•
•

workstation posture
plotted Strip Title geometry
file management
use of layers, line types, text styles, and
dimension styles.

PLANNING FOR ASSESSMENT AND
EVALUATION
• The teacher introduced the class to
standard Drafting paper sizes, systems of
measure, and the merits of soft and hard
conversion.
• The teacher illustrated the advantage of
template file use in CADD.
• The teacher instructed the students to
individually use the available CADD
program to create a strip title drawing
using precision keyboard and mouse
entries, complete with appropriate units,
layers, line types, text styles and
dimension styles.
• The students were instructed to save their
work utilizing appropriate file
management.
• The teacher led a discussion on the use of
printers/plotters available in the CADD
lab.

Application of Computer Technology
• demonstrate understanding and use of
computer hardware and software related
to drafting and design
• apply common application software,
including file management and word
processing software, to complete projects
• apply fundamental drafting techniques in
using CADD programs
• use CADD programs to create and manage
drawings and to solve problems by:
- following a standard procedure for
managing layers, symbols, line types,
object groups, text styles, and dimension
styles in drawings and template files
- using drawing aids and precision
keyboard or mouse entry to develop
accurate drawings
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ASSESSING AND EVALUATING STUDENT
PERFORMANCE

• Students then plotted their strip title
drawing and submitted for evaluation.
• Students were encouraged to correct any
insufficiencies so the final product file
could be utilized as a template for future
assignments.

Workstation Posture
The teacher observed individual student’s
posture as they worked at the computers and
evaluated whether their posture was
generally satisfactory or unsatisfactory.

DEFINING THE CRITERIA
Workstation Posture

Strip Title Geometry

To what extent does the student:
• use good posture
• position hardware and furniture to allow
for good ergonomics?

The teacher used a rating scale to evaluate
each student’s plotted strip title.
File Management
The teacher used a rating scale to evaluate
the creation and manipulation of drawing
files.

Strip Title Geometry
To what extent does the plotted strip title
exhibit:
• accuracy of geometry
• correct line type
• appropriate text style and placement?

Use of Layers, Line types, Text styles, and
Dimension styles
The teacher utilized the rating scale to assess
each student’s use of layers, line types, text
styles, and dimension styles as indicated in
the saved drawing file.

File Management
To what extent do the student files exhibit:
• logical file name
• logical storage placement
• correct use of local area network protocol?
Use of Layers, Line types, Text styles and
Dimension styles
To what extent does the student’s template
file exhibit:
•
•
•
•

appropriate layers
appropriate linotypes
appropriate text styles
sufficient dimension styles?
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Strip Title Template
Name____________________________________

File_____________________________________

• Student consistently uses good posture and workstation ergonomics while working at the computer.
satisfactory
Criteria

unsatisfactory
Rating

Strip Title Geometry
• Excellent, no errors or omissions

5

• Good, minor error or omission evident

4

• Some errors or omissions

3

• Considerable room for improvement

2

• Instructions not followed

1

• Not submitted

0

File Management
• Excellent

3

• Good, minor error evident

2

• Unsatisfactory, corrections required

1

• File not found

0

Layers, Line types, Text styles, and
Dimension styles
• Excellent, no errors or omissions

5

• Good, minor error evident

4

• Some errors or omissions

3

• Considerable room for improvement

2

• Major corrections required

1

• Not submitted

0
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▼ SAMPLE 2: GRADE 12

- using software to prepare and present
design solutions and CADD projects
- converting files, as appropriate, to
transfer them between CADD and other
applications
- outputting drawings using correct
layout and scale

Project: Game Creation
Prescribed Learning Outcomes:
It is expected that students will:
Personal and Interpersonal Management

Design Process

• demonstrate employability skills

• apply research methods and techniques to
solve design problems
• use appropriate tools and materials to
develop and present design ideas
• synthesize knowledge and concepts from
other disciplines and the community in the
process of designing
• use appropriate representation and
drafting techniques to detail solutions,
proposals, and plans, using a variety of
techniques

Drafting Fundamentals
• select, present, and respond to drawings
and design solutions in a variety of
suitable visual formats and media
• create complex drawings including
sketches, orthographic projections,
pictorials, working drawings, and
development drawings
Application of Computer Technology

Ethics

• make proficient use of common
application software (word processing,
presentation, graphic) to enhance projects,
design portfolios and presentations
• use CADD programs and other graphic
software to create and manage drawings
and to solve problems by:
- utilizing short-cut and customization
techniques effectively in computer
applications
- establishing and consistently applying a
standard procedure for managing
layers, symbols, line types, object
groups, text and dimension styles in
drawings and template files
- modifying geometry using control
points and Boolean operations
- using query commands to extract object
information, solve applied mathematical
problems, and assist in modifying
existing geometrical design
- creating 3D models using advanced
modelling techniques

• evaluate the impact of globalization on the
design, manufacturing, and marketing of
product systems and graphics

OVERVIEW
The teacher planned a unit in which students
designed and created a two- or threedimensional “Tic Tac Toe” game, and then
prepared a plan for marketing their game.
Evaluation was based on:
•
•
•
•

C-11

a design portfolio
the group’s working drawings
prototyping and model making
a marketing/business assignment.
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PLANNING FOR ASSESSMENT AND
EVALUATION

• converted (if not already drawn as) 2D
drawings to 3D
• accurate records of data files created, and
their location?

• The teacher introduced the class to the
design process.
• The teacher explained the design process.
• The teacher explained the various roles of
an effective team.
• The students broke into groups and
together began to explore design options.
• Each team developed a design portfolio
and developed a solution based on
supplied and established criteria.
• Members of the team developed working
drawings and project presentation.
• The team developed CADD drawings,
virtual models and technical
visualizations.
• The team explored manufacturing,
production, and marketing for a global
market.

Prototyping and Model Making
To what extent does the prototyping include:
• a story board detailing the technical
visualization or animation
• an animated demonstration of a game
being played (COMPUTER)
• a transfer of the animation to video tape,
with the addition of titles, etc.
• a prototype using the CAD/CAM
facilities?
Marketing/Business Assignment
To what extent does the group:
• design a logo for the business that will
market its game
• design the company’s business cards,
letterhead and envelopes
• design the package—both how it is made
and what it looks like
• produce an instruction sheet clearly
explaining how the game works?

DEFINING THE CRITERIA
Design Portfolio
To what extent does the portfolio include, in
a neat and organized fashion:
• early thoughts, ideas and possible
solutions to the problem
• ideas being developed, e.g., freehand
sketching, pictorial drawings
• idea refined, e.g., isometric drawing of
playing object, oblique drawing of game
board?

ASSESSING AND EVALUATING STUDENT
PERFORMANCE
Design Portfolio
The teacher observed individual student’s
participation within the team as they
completed a design portfolio. The teacher
used a rating scale to assess each student’s
contribution to the group (refer to the chart
titled, “Group Work Skills” for more
information).

Working Drawings
To what extent do the working drawings
include:
• an isometric projection of the complete
game
• a fully dimensioned orthographic
projection drawing of all parts
• solid model plans

The teacher and students developed and
used a rating scale to assess the design
portfolio (refer to the chart titled “Design
Process” for more information).

C-12

APPENDIX C: ASSESSMENT AND EVALUATION • Samples

Working Drawings
The teacher and students developed and
used a rating scale to assess the accuracy and
completeness of their working drawings (as
an example, see diagram titled “Tic Tac Toe“
Game: Sample Working Drawing).
Prototyping and Model Making
The teacher and students developed and
used a rating scale to assess the quality and
professionalism of their presentation (virtual
model or actual models if facilities exist).
Marketing/Business Assignment
The teacher and students developed and
used a rating scale to assess the success of
their marketing campaign.
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The following rating scale was used to assess the performance of individual students within
their working group.

Group Work Skills
Rating

Social Interaction

Ideas Development

5
• Shapes the way
the group works.

The student is able to initiate, develop, and
sustain interactions so that the group is able to
work together harmoniously. The student
frequently encourages the efforts of other group
members, often asking them questions. The
student is comfortable with providing leadership,
but not driven to do so. The student attempts to
resolve conflicts among other group members, is
able to let go of personal ideas to further group
progress, and approaches the task with obvious
enjoyment, often accompanied by humour.

The student participates in all phases of the
activity, although contributions vary according to
relevant information or experience. The student
provides constructive feedback, offers
predictions and hypotheses, and poses intriguing
questions. The student is able to offer
clarification, elaboration, or explanation as
needed, and builds upon-and in some cases
synthesizes-the ideas others offer. The student
may use comparisons, analogies, examples, or
humour to illustrate or emphasize a point.

The student is comfortable working in a group
and contributes to the social dynamics. The
student may take a leadership role in organizing
how the group will interact. The student takes
responsibility for group processes by facilitating
and extending discussions, and by persevering
beyond initial solutions. The student is responsive
to other group members and their ideas. The
student tends to interact effectively with the
group but may not have much effect on how the
other group members work with each other.

The student contributes ideas, experience, and
information that the group is able to use. The
student may help to develop ideas by providing
details, examples, reasons, and explanations. The
student often makes suggestions, asks questions,
or adjusts personal thinking after listening to
others.The student may also rephrase,
paraphrase, or pose questions as a way of
challenging or building on ideas from other group
members. The student is able to make relevant
connections to other situations or ideas.

The student takes part in group discussions and
follows the basic rules for working with others:
taking turns, listening while others are speaking,
and sometimes offering recognition or support.
The student may ask for or offer required
information. The student is willing to accept
group decisions and may share some
responsibility for how the group works.

The student contributes some suggestions and
ideas to the group. The student responds and
sometimes adds to suggestions that others make,
participates in brainstorming activities, shows
interest in the ideas of others, and adds
information. The student may not defend
personal ideas, and tends to give in quickly when
someone disagrees.

• Develops and
extends the
group’s work in
ideas and
development.

4
• Social
interactions
comfortable and
well developed.
• Flexible and
well-developed
ideas.

3
• Socially engaged.
• Ideas are
appropriate and
related to the
task.
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Rating
2
• Inconsistent
social
interaction.
• Ideas often
disconnected.

1
• Largely unaware
of other’s needs.

Social Interaction

Ideas Development

The student may begin to show some awareness
of the responsibilities of contributing to a group,
may sometimes recognize and respond to the
needs and ideas of others, and may show
appreciation or support. At other times the
student may have difficulty taking turns or
accepting suggestions from other students. The
student may remain uncommitted, focussing on
personal needs rather than the group’s task.

The student contributes ideas that address
the task, but these may be unconnected to
the ideas of others. The student may offer
several suggestions but appears unable to
elaborate, explain, or clarify ideas. The
student often relates the activity to personal
experiences by telling stories. The student
may think out loud, judge others’ ideas
quickly, or drift off-task easily.

The student may not understand how personal
behaviour affects others, and may be disruptive,
aggressive, uninvolved, or easily frustrated.

The student may remain silent throughout
the activity, contribute one idea repeatedly,
or recount personal experiences unrelated
to the group task. The student may not
acknowledge or add to the contributions of
other group members, but may respond to
direct questions or other prompts from
adults.

• Limited
contribution of
ideas.
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[Sample rating scale developed by students and teacher for assessing design portfolio]

Design Process
Name____________________________________

Group___________________________________

Criteria

Rating

Exploration
• Multiple examples related to end user as
identified by group

4

• Few examples related to end user as
identified by group

3

• Few examples

2

• Final solution only

1

• Not submitted

0

Solution Development
• Sketches/drawings to support idea
development (more than 4 ideas explored)

4

• Sketches/drawings to support idea
development (2 to 3 ideas explored)

2

• Sketches/drawings to support idea
development (1 idea explored)

1

• Not submitted

0

Refinement of Idea
• Sketches/drawings created to indicate
development of solution (2 or more)

5

• Sketches/drawings created to indicate
development of solution (1)

3

• Not submitted

0

Portfolio Management
• Comprehensive portfolio with all
supporting drawings and documentation

5

• Chaotic pile of loose pages, in no order
or completeness

1

• Not submitted

0
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Tic Tac Toe Game: Sample Working Drawing
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APPENDIX E: OFFERING A DRAFTING AND DESIGN PROGRAM IN YOUR SCHOOL

T

he Drafting and Design 11 and 12 curriculum sets out the Prescribed Learning Outcomes
for an introductory drafting and design program in a secondary school. These learning
outcomes define the knowledge, skills, and attitudes that will give students a general
knowledge in drafting and design.
Schools may decide to build on the Drafting and Design 11 and 12 program by offering additional
courses that provide more in-depth study of drafting and design. Other drafting and design courses
for which provincially prescribed learning outcomes have been developed include the following:
• Drafting and Design 12: Engineering and Mechanical Drafting
• Drafting and Design 12: Advanced Design
• Drafting and Design 12: Technical Visualization
• Drafting and Design 12: Architecture and Habitat Design
Although complete IRPs have not been developed for these courses, the learning outcomes are
provincially prescribed, and students can use these courses to meet the Applied Skills Foundation
Studies requirement. The increased proficiency that students would acquire will better equip them
to pursue post-secondary, career, or avocational opportunities in drafting and design. Offering these
additional courses also enables the drafting and design program to maintain relevance to students’
needs.
Teachers are encouraged to integrate a variety of topics and instructional approaches to develop
drafting and design courses that align with the prescribed learning outcomes. They should take
advantage of the available resources and facilities, and take into account the different interests,
learning styles, and abilities of learners.
In addition to offering courses based on provincially prescribed outcomes identified in this
document (including this appendix), schools may continue to develop and offer local courses that
extend the scope or go beyond the learning outcomes in curriculum developed by the Ministry.
Locally developed (LD) courses must be approved by the school board as per the Ministry’s Local
Programs Order.
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DRAFTING AND DESIGN 12: ENGINEERING AND MECHANICAL DRAFTING
This course provides students who have demonstrated a proficiency and interest in engineering/mechanical drafting with
the opportunity to expand their knowledge base in this area of drafting and design. Students will be introduced to more
advanced techniques in engineering/mechanical drafting through a project-based approach. This will expand on the basic
drafting fundamentals taught in Drafting and Design 11 and 12.

Curriculum Organizer

Prescribed Learning Outcomes
It is expected that students will:

PERSONAL AND INTERPERSONAL
MANAGEMENT

䉴 communicate with local businesses/industries to determine
career opportunities, market trends, and required skills
䉴 research opportunities, education and training requirements
for a range of mechanical drafting careers
䉴 prepare a personal career plan for one or more selected
mechanical drafting careers

DRAFTING FUNDAMENTALS

It is expected that students will:
䉴 produce advanced working drawings or solid models of
gears, cams, fasteners, and complex machine parts
including all drafting standards and details
䉴 produce assembly drawings to show the relationship of
various components
䉴 apply developments and intersections in complex drawings
䉴 apply drafting symbols and conventions for welding
fabrication, and electrical and piping drawings
䉴 utilize advanced measuring techniques to modify an
existing object to meet a new set of criteria.

APPLICATION OF COMPUTER
TECHNOLOGY

It is expected that students will:
䉴 demonstrate proficient use of computer hardware and
software related to engineering and mechanical drafting
standards
䉴 use advanced software customization techniques
䉴 use 3D modelling techniques for object creation
䉴 participate in and complete CADD certification
䉴 employ technical visualization to explain the function/
operation of a specific object/model
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APPENDIX E: OFFERING A DRAFTING AND DESIGN PROGRAM IN YOUR SCHOOL
DRAFTING AND DESIGN 12: ENGINEERING AND MECHANICAL DRAFTING (cont'd)

Curriculum Organizer
DESIGN PROCESS

Prescribed Learning Outcomes
It is expected that students will:
䉴 review and evaluate the use of a variety of materials to the
design of objects
䉴 review and evaluate the use of a variety of manufacturing
processes as they apply to engineering
䉴 develop/design an object based on a set of specifications
presented in a design brief and then visualize, sketch, and
model the problem

MATHEMATICAL APPLICATIONS

It is expected that students will:
䉴 apply engineering principles to a variety of situations, such
as stress, live/dead loads, compression, tension
䉴 participate, where possible, in engineering /design
competitions to gain practical experience in applied
engineering principles
䉴 utilize advanced measuring techniques to modify an
existing object to meet a new set of criteria (e.g., modify a
disk brake to fit another car)

ETHICS

It is expected that students will:
䉴 apply responsible environmental, social, and technological
considerations to the design of products, systems, and
graphic images
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APPENDIX E: OFFERING A DRAFTING AND DESIGN PROGRAM IN YOUR SCHOOL
DRAFTING AND DESIGN 12: ADVANCED DESIGN
Advanced Design builds on basic concepts and principles developed in Drafting and Design 11 and 12 courses. The
expectation is that students develop higher levels of awareness and sensitivity towards industrial design. Society’s need
for industrial designers is increasing, as consumers continue to demand better products and sophistication in lifestyle.
Industrial designers are typically engaged in a broad variety of projects, as more and more companies, businesses, and
industries seek their services. Students who enjoy technical subjects, creative designing, and problem solving will be
attracted to this advanced option. Documented school activities in this area would effectively support a portfolio
application for entrance to post-secondary options in this field.
Contemporary industrial design combines elements from many other disciplines. Schools provide exciting opportunities
for collaboration between curriculum areas including Engineering, Physics, Math, Home Economics, and Graphic and
Fine Arts. Where possible these collaborations should be encouraged and developed.

Curriculum Organizer
DESIGN PRINCIPLES AND ELEMENTS

Prescribed Learning Outcomes
It is expected that students will:
䉴 identify design principles in existing examples of products,
architecture, and other made objects
䉴 identify design elements in existing examples of products,
architecture, and other made objects
䉴 use design principles when developing new solutions
䉴 apply design elements when developing new solutions
䉴 describe major design themes, styles, and movements in
historical and contemporary contexts
䉴 articulate the relationships between form, function, and
structure in a variety of examples
䉴 assess and manipulate ergonomic and human factors in the
design of new objects
䉴 compile end-user profiles and design for a target group
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APPENDIX E: OFFERING A DRAFTING AND DESIGN PROGRAM IN YOUR SCHOOL
DRAFTING AND DESIGN 12: ADVANCED DESIGN (cont'd)

Curriculum Organizer
DESIGN PROCESS

Prescribed Learning Outcomes
It is expected that students will:
䉴 prepare formal briefs, portfolios and required
documentation in support of a formal design process
䉴 present their design concepts in a number of formats
including graphic image, written/spoken word, and
constructed models
䉴 use a design process to develop new ideas, specific to a
problem statement
䉴 participate and contribute to class critiques to facilitate
development of ideas
䉴 describe the role and contribution of a designer in the
process of creating manufactured goods
䉴 explain the need for connections between design and other
technical disciplines
䉴 apply basic concepts and techniques of drafting to
communicate design information
䉴 work independently or in groups when engaged in design
activities

RESEARCH AND DEVELOPMENT

It is expected that students will:
䉴 conduct research on relevant aspects of design topics using
a variety of sources including the library, the Internet,
business, and industry
䉴 acknowledge source and respect proprietary information
when conducting research and development for design
problems
䉴 include the results of their research and development as part
of their design portfolio and documentation
䉴 use the information from research to support active design
work
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APPENDIX E: OFFERING A DRAFTING AND DESIGN PROGRAM IN YOUR SCHOOL
DRAFTING AND DESIGN 12: ADVANCED DESIGN (cont'd)

Curriculum Organizer
ETHICS AND VALUES

Prescribed Learning Outcomes
It is expected that students will:
䉴 relate major trends and styles in design to a greater social
context
䉴 identify a culture’s needs and wants by studying design
preferences in the products and life-styles found there
䉴 formulate and defend opinions on local and international
issues surrounding design and manufacture of products
䉴 follow safe work practices when engaged in design
activities

An advanced course in design would deliver the prescribed learning outcomes in various ways depending on local
circumstances. Teachers considering offering an advanced design course hould engage students in practical activities that
are personally meaningful to the student and to the community (i.e., wherever possible, students should engage in design
activities for which the solution will actually be realized). Teachers are accordingly encouraged to seek out design projects
that respond to the real needs of local business, industry, and institutions. Further benefit can be realized if students can
work directly with clients, manufacturers, and retailers. Sources for community partnering include:
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

furniture retailers/manufacturers
sports and leisure retailers/manufacturers
parks and recreation
post-secondary institutions
daycare facilities
seniors’ homes
construction industry
architecture design firms
interior design firms
community services
local manufacturers, retailers, businesses and industries
landscape designers
fashion designers
media and communication firms
arts and entertainment industries.

In addition, teachers may wish to consider engaging their advanced design students in international design projects,
specifically in developing countries. International organizations that provide service to such countries often are more than
pleased to partner with schools. These real-world contexts can provide a rich learning experience for the design student.
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APPENDIX E: OFFERING A DRAFTING AND DESIGN PROGRAM IN YOUR SCHOOL
DRAFTING AND DESIGN 12: TECHNICAL VISUALIZATION
Technical Visualization typically utilizes computer-generated models, animation and rendering to provide learning
opportunities for students to perceive, respond to, and create still or moving images of a technical nature, using technical
knowledge, skills, and tools. It is a means to study a design and/or tell a story, not a technical exercise in using
computers. This specialized course allows the student to develop the personal attributes and skills to explore possible
career paths in technical visualization, animation, or industrial design. Since the curriculum is offered in a hands-on
environment, students will produce samples of their work, which will serve as portfolio examples while they explore
career opportunities.
The Prescribed Learning Outcomes are grouped under the following four Curriculum Organizers. As in all Integrated
Resource Packages, no single curriculum organizer is used in isolation or as a basis for a lesson or unit of instruction.
However, in this Technical Visualization course, it would seem appropriate and logical to begin instruction with Creative
Direction. The Prescribed Learning Outcomes in this organizer, focus on development of the overall production.
Creative Direction
Every production begins with direction. Much as the drafting curriculum asks students to develop a sense of a design
process, creative or artistic direction demands a parallel expectation that students will explore the artistic principles and
processes of the field of visualization. Creative direction is a key step in technical visualization. It guides the look and
development of a technical design, architectural presentation or story, while interacting with characters or end user
perception. With the addition of lighting, surface textures and camera moves, and the specific technical aspects of the
craft, ideas are transformed into productions. Creative direction will guide the development of the process to exceed
merely a technical focus.
Tools and Technologies
Tools refer to the equipment used in Technical Visualization. Students need to be able to explore and understand the
highly technical nature of the computers, networks and software used by the computer animator. Students will gain
expertise in using the ‘tools’ in an intuitive manner to enhance the creative process. Students must have a thorough
understanding of software and hardware to ensure that they become more than passive consumers of technology.
Production Processes
Once direction is established and tools to be used have been identified, the actual production begins. Production Process
combines the Art Direction principles and the Technical aspects of the tools and technologies employed in the actual
production. The technical and artistic (production) processes are those which transform ideas into reality using the tools
of the craft. Beyond the root application of computers and software, they are the creative application of the tools used by
the animator. Modelling, materials, lighting, camera technique, animation, character animation and post-production
techniques require both artistic and technical skills.
Personal and Interpersonal Management
The craftsperson, the production team, and the workplace form the human resource structure of the industry. Students
develop an understanding of the role of technical visualization and animation within society and the need to be a
competitive and productive member of the industry and society.
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APPENDIX E: OFFERING A DRAFTING AND DESIGN PROGRAM IN YOUR SCHOOL
DRAFTING AND DESIGN 12: TECHNICAL VISUALIZATION

Curriculum Organizer
CREATIVE DIRECTION

Prescribed Learning Outcomes
It is expected that students will:
䉴 produce planning documents (script, storyboard, model
sheets) to recognized standards, incorporating sufficient
detail and information to permit production of a technical
visualization.
䉴 complete a computer animation demonstrating the use of
the basic elements and principles of design to communicate
specific ideas, moods, feelings or features
䉴 identify the historical roots of technical presentations
(renderings, virtual model making and animation) and
explain their impact on the craft today
䉴 explain the impact of traditional and modern technologies
on image development and design
䉴 identify the role of technical visualization in reflecting,
sustaining, and challenging beliefs, traditions, morals, and
ethics
䉴 describe and use appropriate strategies to design a
computer rendering or animation, including:
- design emphasis
- story development
- production techniques
- aesthetics
䉴 create computer animation productions that:
- defend values and traditions
- reflect an understanding of the impact of social cultural/
historical contexts
- reflect historical and contemporary themes
- reach a specific audience or achieve a specific purpose
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APPENDIX E: OFFERING A DRAFTING AND DESIGN PROGRAM IN YOUR SCHOOL
DRAFTING AND DESIGN 12: TECHNICAL VISUALIZATION (cont'd)

Curriculum Organizer
TOOLS AND TECHNOLOGIES

Prescribed Learning Outcomes
It is expected that students will:
䉴 explain the importance of legal, ethical, social, and security
issues as they relate to the use of computer systems
䉴 evaluate a variety of processes, tools (hardware and
software) and techniques available for image, audio and
computer animation production
䉴 compare and contrast the use of technologies and processes
to affect the meaning of images and sounds
䉴 consistently use appropriate vocabulary when discussing
the discipline studied, associated materials, technologies,
and processes
䉴 use and maintain materials, equipment, and work space in a
safe and ergonomically responsible manner
䉴 use application software to produce images and sounds
䉴 use application enhancement software (plug-ins) to further
the functionality of application software
䉴 demonstrate safe work habits using tools and technical
processes in accordance with established regulations

PRODUCTION PROCESSES

It is expected that students will:
䉴 utilize appropriate 2D imaging techniques to develop and
enhance imagery
䉴 utilize advanced 3D modelling techniques to create complex
characters and objects
䉴 utilize appropriate lighting techniques to illuminate an
animation
䉴 create and use custom materials to surface objects and
characters
䉴 analyse motion to determine and create realistic keyframed
animation
䉴 employ correct cinematic techniques to present the images
of a technical visualization
䉴 record and generate appropriate sounds to use in
conjunction with the images produced in a visualization
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APPENDIX E: OFFERING A DRAFTING AND DESIGN PROGRAM IN YOUR SCHOOL
DRAFTING AND DESIGN 12: TECHNICAL VISUALIZATION (cont'd)

Curriculum Organizer
PERSONAL AND INTERPERSONAL
MANAGEMENT

Prescribed Learning Outcomes
It is expected that students will:
䉴 create a production expressing the student’s own ideas,
thoughts, or feelings
䉴 create a production for a specific client
䉴 evaluate the efforts of other students and how they
communicate their ideas, thoughts, feelings, or messages in
their productions
䉴 analyse the tensions between public acceptance and
personal expression in technical visualization
䉴 describe the role, educational prerequisites, and career
opportunities for technical illustrators and computer
animators
䉴 evaluate and incorporate ethical, moral, and legal
considerations in using computer technology for image and
sound development
䉴 demonstrate an ability to work in groups to analyse and
solve production problems
䉴 synthesize and apply knowledge, concepts and experience
from other disciplines and the community in the production
process
䉴 compare and contrast the needs and responsibilities of a
variety of personnel using computer systems
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APPENDIX E: OFFERING A DRAFTING AND DESIGN PROGRAM IN YOUR SCHOOL
DRAFTING AND DESIGN 12: ARCHITECTURE AND HABITAT DESIGN

Curriculum Organizer
DESIGN CONCEPTION

Prescribed Learning Outcomes
It is expected that students will:
䉴 explain the relationship between form, function, and
structure in habitat design
䉴 identify design principles and elements in habitat design
䉴 describe the influence on design concepts of organizational
devices, functional relationships, and the site or location of
use
䉴 describe the use of symbolism in habitat design with respect
to human values and needs
䉴 explain the role of harmony and order in various cultures
and time periods as they relate to habitat design
䉴 define a habitat-related problem and utilize the design
process to reveal the most appropriate solution
䉴 evaluate the significance of prominent habitat designers and
the contexts in which they work or worked

EFFECTS OF DESIGN INFLUENCES

It is expected that students will:
䉴 explain the effects of architectural styles and cultural
influences on Canadian habitat design
䉴 evaluate the role of climate, geography, and location, on
habitat and building design and material usage
䉴 compare the use of various habitat-related building
materials, structural systems, and technologies in various
cultures and time periods
䉴 describe the project management process for constructing a
local building, including:
- building codes
- permits
- planning processes
- building inspections
- zoning bylaws
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APPENDIX E: OFFERING A DRAFTING AND DESIGN PROGRAM IN YOUR SCHOOL
DRAFTING AND DESIGN 12: ARCHITECTURE AND HABITAT DESIGN (cont'd)

Curriculum Organizer
COMMUNICATION TOOLS

Prescribed Learning Outcomes
It is expected that students will:
䉴 apply design sketching and rendering techniques in
communicating design ideas
䉴 consistently apply appropriate drawing conventions,
techniques, and symbols, including instrument drafting and
computer applications, to produce drawings
䉴 prepare sets of working drawings of habitat-related projects
as 2D and 3D representations
䉴 evaluate and apply modelling techniques in a variety of
media
䉴 create design solutions for a variety of habitat design
problems
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Following is a sample of five habitat-related introductory options/modules (progressing from small-scale to large-scale).
These modules provide students with opportunities to enhance their core competencies that may support their personal
interests or career pursuits.
It is expected that students will:
•
•
•
•

explain the role of functional objects, architectural details, and interior design in habitat design
explain the relationship between culture and landscape design
analyse the relationship between urban design and lifestyles of inhabitants
assess career opportunities related to architecture, building design, interior design, and landscape design.

MODULES
Furniture and Cabinet Design

Interior Design

In this module, students will be given opportunities to:

In this module, students will be given opportunities to:

䉴 identify and utilize features most often associated
with a particular furniture or cabinet style in
resolving a design problem

䉴 utilize geometric elements of point, line, plane and
volume to articulate and define the boundaries of
interior architectural space

䉴 evaluate the ergonomic requirements of the end
user and the intended role in the design of a
furniture or cabinet item for a proposed function

䉴 analyze the design criteria of function, utility and
economy of materials, form and style, image and
meaning, to judge the success of an interior design
solution

䉴 utilize appropriate available materials in the design
solution
䉴 make use of the best joinery methods for the
chosen materials
䉴 compare and make best use of the available
hardware as appropriate
䉴 choose appropriate finishes for use on the end
product that are appropriate for the intended use
and environment
䉴 prepare the necessary assembly and detailed
working drawings sufficient to allow a
craftsperson to construct the resulting design
solution

䉴 examine the spatial and ergonomic needs and use
relationships when resolving a design problem,
taking into consideration functional groupings of
furniture, appropriate dimensions and clearances,
social distances, visual and acoustic privacy,
flexibility of use, appropriate lighting, electrical or
mechanical service needs
䉴 utilize the major interior design elements to make
interior spaces habitable, functional, aesthetically
pleasing and psychologically satisfying to our
needs
䉴 explain the ramifications of building codes and
needs of the disabled on an interior design solution
䉴 employ appropriate sketches, drawings and
multimedia presentations to furnish a resolution to
an interior design problem
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MODULES (cont'd)
Architectural Design

Landscape Architecture Design

In this module, students will be given opportunities to:

In this module, students will be given opportunities to:

䉴 describe the variations in architectural design
related to culture and climate

䉴 describe the relationship between culture and
landscape design

䉴 resolve an architectural design problem

䉴 analyse traffic patterns and area usage for exterior
spaces

䉴 explain the impact of building orientation and
terrain on the design of a structure
䉴 include the design criteria of function, utility and
economy of materials, form and style, image and
meaning, to judge the success of an architectural
design solution
䉴 include spatial and ergonomic needs and use
appropiate relationships when resolving a design
problem
䉴 describe the basic systems of support in building
and structure construction, including tension and
compression
䉴 utilize the major building code guidelines and
restrictions pertaining to the design of a residential
structure

䉴 apply the various design principles and elements
in designing an exterior space
䉴 evaluate site conditions with respect to easements,
utilities, site grades, drainage, and potential for
erosion
䉴 utilize a variety of landscape design features in the
solution of a landscape design problem
䉴 evaluate the suitability of trees, shrubs and other
foliage with respect to light, temperature
variations, rainfall, drainage and soil types
䉴 employ appropriate sketches, drawings and
multimedia presentations to resolve a landscape or
exterior space-use design problem

䉴 prepare sets of 2D working drawings and 3D
representations of a design solution that may
include:
- floor plans
- elevations
- joist layouts
- site plans
- sections
- rafter and truss layouts
- foundation plans
- details
- schedules and specifications
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MODULES (cont'd
Urban )Design
In this module, students will be given opportunities to:
䉴 describe the evolution of urban design
䉴 illustrate the impact of population density, topography and climate on the life style of the populace
䉴 describe the impact of the automobile on the structure of our communities, and identify its perceived and
actual advantages and disadvantages to our lives
䉴 propose and evaluate alternate transportation in relation to given situations (i.e., private vehicles, low- to
high-density rapid transit)
䉴 describe the importance of infrastructure to the functioning of all segments of a community
䉴 identify the purpose of various urban planning regulations which affect the formation of public spaces
䉴 create appropriate sketches, drawings and multimedia presentations to exhibit a new or revised land use plan
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