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The overall expectations describe in general terms the knowl-
edge and skills students are expected to demonstrate by the

end of each course. Two or more overall expectations are pro-

Technological education courses are typically vided for each strand in every course. The numbering of over-
organized into four strands, numbered A, B, C, all expectations indicates the strand to which they belong (e.g.,
and D.

B1-B4 are the overall expectations for strand B).

A numbered subheading
identifies each group of
specific expectations and
relates to one particular
overall expectation (e.g.,
“Bl. Design and Planning
Process” relates to overall
expectation B1).

The specific expectations
describe the expected
knowledge and skills in
greater detail. The expec-
tation number identifies
the strand to which the
expectation belongs and
the overall expectation to
which it relates (e.g.,
B1.1, B1.2, B1.3, and so
on, relate to the first
overall expectation in
strand B).

The examples help to clarify the requirement specified
in the expectation and to suggest its intended depth and
level of complexity. The examples are illustrations only,
not requirements. They appear in parentheses and are
set in italics.




PROBLEM SOLVING IN TECHNOLOGICAL EDUCATION

An approach to learning that emphasizes problem solving is the best way to prepare stu-
dents for the challenges they will face in the world beyond school. In the workplace, proj-
ects or tasks may not always be clearly defined or have prescribed solutions. Students who
have a strong background in problem solving will be more confident and better equipped
to address new challenges in a variety of contexts.

Learning through problem solving will help students appreciate that all challenges —
whether large or small, complex or simple — are most effectively resolved when
approached systematically, using a simple method or a more comprehensive process,
depending on the nature of the problem.

The range of challenges students encounter in technological education is wide and var-
ied. At one end are simple problems for which there is likely to be only one solution —
for example, substituting a part to fix an obvious fault. At the other end are complex
challenges — for example, devising a solution to an identified human need — for which
there could be various different solutions and which call for a detailed process that may
involve consultations with stakeholders to clearly define the problem and determine cri-
teria for its solution, and the design and testing of several potential solutions. In many
cases, the nature of the problem, and the problem-solving process required to solve it,
fall somewhere between these two extremes.

Technological education teachers can guide students through problem solving by helping
them understand the nature and scope of a problem and the type of approach or method
best suited to address it. They can also remind students that there is often more than one
solution, give them the freedom to explore ideas, and encourage them to retrace steps and
persist in their efforts when they encounter obstacles.

Problem-Solving Methods and Approaches

Problem-solving processes share at least some of a number of systematic steps — for
example, identifying the problem, analysing the situation, considering possible solutions,
selecting the best solution, testing and evaluating the effectiveness of the solution, and
reviewing or repeating steps as necessary to improve the solution. Among the various
problem-solving methods and approaches that may be employed to address the range
of problems students will encounter in technological education are those listed below.
This list is not comprehensive, and may be supplemented by various other methods in
the classroom.

Parts Substitution

Perhaps the most basic of all the problem-solving methods, “parts substitution” simply
requires that parts be substituted until the problem is solved. Although it is not the most
scientific method of problem solving, there may be no other alternative if tests do not
indicate what could be causing the problem.

Diagnostics

An example of a diagnostic problem-solving method is troubleshooting an engine fault in
an automobile. After identifying the general problem, the technician would run tests to
pinpoint the fault. The test results would be used either as a guide for further testing or
for replacement of a part, which would also need to be tested. This process continues
until the solution is found and the car is running properly.
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Reverse Engineering

Reverse engineering is the process of discovering the technological principles underlying
the design of a device by taking the device apart, or carefully tracing its workings or its
circuitry. It is useful when students are attempting to build something for which they
have no formal drawings or schematics.

Divide and Conquer

“Divide and conquer” is the technique of breaking down a problem into subproblems,
then breaking the subproblems down even further until each of them is simple enough to
be solved. Divide and conquer may be applied to allow groups of students to tackle sub-
problems of a larger problem, or when a problem is so large that its solution cannot be
visualized without breaking it down into smaller components.

Extreme Cases

Considering “extreme cases” — envisioning the problem in a greatly exaggerated or greatly
simplified form, or testing using an extreme condition — can often help to pinpoint a prob-
lem. An example of the extreme-case method is purposely inputting an extremely high
number to test a computer program.

Trial and Error
The trial-and-error method involves trying different approaches until a solution is found.
It is often used as a last resort when other methods have been exhausted.

The Design Process

In many technological fields, open-ended problem-solving processes that involve the full
planning and development of products or services to meet identified needs are often
referred to as the “design process”. A design process involves a sequence of steps, such as
the following:

¢ Analyse the context and background, and clearly define the problem or challenge.

o Conduct research to determine design criteria, financial or other constraints, and
availability of materials.

e Generate ideas for potential solutions, using processes such as brainstorming and
sketching.

e Choose the best solution.

e Build a prototype or model.

e Test and evaluate the solution.

¢ Repeat steps as necessary to modify the design or correct faults.

e Reflect and report on the process.



Steps in the Design Process

Reflect and report Clearly define the
on the process problem or challenge

r N\

Test and evaluate

Conduct research

the solution
Any step
tl can be revisited
Build a prototype Generate ideas for
or model potential solutions

s

Choose the best
solution

Although processes such as this involve a framework of sequential steps, they are typically
iterative processes that may require a retracing of steps, diversions to solve specific prob-
lems along the way, or even a return to the start of the process if it becomes clear that the
situation needs to be clarified and the problem redefined. Problem solvers soon discover
that the process calls for an open mind, the freedom to be creative, and a great deal of
patience and persistence.
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ASSESSMENT
AND EVALUATION
OF STUDENT
ACHIEVEMENT

BASIC CONSIDERATIONS

The primary purpose of assessment and evaluation is to improve student learning.
Information gathered through assessment helps teachers to determine students’

strengths and weaknesses in their achievement of the curriculum expectations in each
course. This information also serves to guide teachers in adapting curriculum and
instructional approaches to students’ needs and in assessing the overall effectiveness
of programs and classroom practices.

Assessment is the process of gathering information from a variety of sources (including
assignments, day-to-day observations, conversations or conferences, demonstrations,
projects, performances, and tests) that accurately reflects how well a student is achieving
the curriculum expectations in a course. As part of assessment, teachers provide students
with descriptive feedback that guides their efforts towards improvement. Evaluation
refers to the process of judging the quality of student work on the basis of established
criteria, and assigning a value to represent that quality.

Assessment and evaluation will be based on the provincial curriculum expectations and
the achievement levels outlined in this document.

In order to ensure that assessment and evaluation are valid and reliable, and that they
lead to the improvement of student learning, teachers must use assessment and evalua-
tion strategies that:

¢ address both what students learn and how well they learn;

e are based both on the categories of knowledge and skills and on the achievement
level descriptions given in the achievement chart on pages 28-29;

e are varied in nature, administered over a period of time, and designed to provide
opportunities for students to demonstrate the full range of their learning;

e are appropriate for the learning activities used, the purposes of instruction, and the
needs and experiences of the students;
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e are fair to all students;

e accommodate the needs of students with special education needs, consistent with
the strategies outlined in their Individual Education Plan;

e accommodate the needs of students who are learning the language of instruction
(English or French);

e ensure that each student is given clear directions for improvement;
e promote students” ability to assess their own learning and to set specific goals;

e include the use of samples of students” work that provide evidence of their
achievement;

e are communicated clearly to students and parents at the beginning of the course or
the school term and at other appropriate points throughout the school year.

Evaluation of Achievement of Overall Expectations

All curriculum expectations must be accounted for in instruction, but evaluation focuses
on students” achievement of the overall expectations. A student’s achievement of the over-
all expectations is evaluated on the basis of his or her achievement of related specific
expectations. The overall expectations are broad in nature, and the specific expectations
define the particular content or scope of the knowledge and skills referred to in the overall
expectations. Teachers will use their professional judgement to determine which specific
expectations should be used to evaluate achievement of the overall expectations, and
which ones will be covered in instruction and assessment (e.g., through direct observation)
but not necessarily evaluated.

Levels of Achievement

The characteristics given in the achievement chart (pp. 28-29) for level 3 represent the
“provincial standard” for achievement of the expectations in a course. A complete picture
of overall achievement at level 3 in a course in technological education can be constructed
by reading from top to bottom in the shaded column of the achievement chart, headed
“70-79% (Level 3)”. Parents of students achieving at level 3 can be confident that their
children will be prepared for work in subsequent courses.

Level 1 identifies achievement that falls much below the provincial standard, while still
reflecting a passing grade. Level 2 identifies achievement that approaches the standard.
Level 4 identifies achievement that surpasses the standard. It should be noted that
achievement at level 4 does not mean that the student has achieved expectations beyond
those specified for a particular course. It indicates that the student has achieved all or
almost all of the expectations for that course, and that he or she demonstrates the ability
to use the specified knowledge and skills in more sophisticated ways than a student
achieving at level 3.
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THE ACHIEVEMENT CHART FOR TECHNOLOGICAL EDUCATION

The achievement chart that follows identifies four categories of knowledge and skills in
technological education. The achievement chart is a standard province-wide guide to be
used by teachers. It enables teachers to make judgements about student work that are
based on clear performance standards and on a body of evidence collected over time.

The purpose of the achievement chart is to:

e provide a common framework that encompasses all curriculum expectations for
all courses outlined in this document;

e guide the development of high-quality assessment tasks and tools (including
rubrics);

e help teachers to plan instruction for learning;
e assist teachers in providing meaningful feedback to students;

o provide various categories and criteria with which to assess and evaluate
students’ learning.

Categories of Knowledge and Skills

The categories, defined by clear criteria, represent four broad areas of knowledge and
skills within which the subject expectations for any given course are organized. The four
categories should be considered as interrelated, reflecting the wholeness and intercon-
nectedness of learning.

The categories of knowledge and skills are described as follows:

Knowledge and Understanding. Subject-specific content acquired in each course (knowl-
edge), and the comprehension of its meaning and significance (understanding).

Thinking. The use of critical and creative thinking skills and/or processes, as follows:

o planning skills (e.g., identifying the problem, selecting strategies and resources,
scheduling)

e processing skills (e.g., analysing and interpreting information, reasoning, generat-
ing and evaluating solutions, forming conclusions)

o critical /creative thinking processes (e.g., problem-solving, design, and decision-
making processes)

Communication. The conveying of meaning through various forms, as follows:
e oral (e.g., role play, discussion, presentation)
e written (e.g., design briefs, work orders, technical reports)

e visual (e.g., technical drawings, flow charts, graphics)

Application. The use of knowledge and skills to make connections within and between
various contexts.

Teachers will ensure that student work is assessed and/or evaluated in a balanced man-
ner with respect to the four categories, and that achievement of particular expectations is
considered within the appropriate categories.



Criteria

Within each category in the achievement chart, criteria are provided that are subsets of
the knowledge and skills that define each category. For example, in Knowledge and
Understanding, the criteria are “knowledge of content (e.g., facts, equipment, terminol-
ogy, materials)” and “understanding of content (e.g., procedures, technological concepts,
processes, industry standards)”. The criteria identify the aspects of student performance
that are assessed and/or evaluated, and serve as guides to what to look for.

Descriptors

A “descriptor” indicates the characteristic of the student’s performance, with respect to

a particular criterion, on which assessment or evaluation is focused. In the achievement
chart, effectiveness is the descriptor used for each criterion in the Thinking, Communication,
and Application categories. What constitutes effectiveness in any given performance task
will vary with the particular criterion being considered. Assessment of effectiveness may
therefore focus on a quality such as appropriateness, clarity, accuracy, precision, logic, rel-
evance, significance, fluency, flexibility, depth, or breadth, as appropriate for the particu-
lar criterion. For example, in the Thinking category, assessment of effectiveness might
focus on the degree of relevance or depth apparent in an analysis; in the Communication
category, on clarity of expression or logical organization of information and ideas; or in
the Application category, on appropriateness or breadth in the making of connections.
Similarly, in the Knowledge and Understanding category, assessment of knowledge might
focus on accuracy, and assessment of understanding might focus on the depth of an
explanation. Descriptors help teachers to focus their assessment and evaluation on specif-
ic knowledge and skills for each category and criterion, and help students to better
understand exactly what is being assessed and evaluated.

Qualifiers

A specific “qualifier” is used to define each of the four levels of achievement — that is,
limited for level 1, some for level 2, considerable for level 3, and a high degree or thorough
for level 4. A qualifier is used along with a descriptor to produce a description of per-
formance at a particular level. For example, the description of a student’s performance at
level 3 with respect to the first criterion in the Thinking category would be: “the student
uses planning skills with considerable effectiveness”.

The descriptions of the levels of achievement given in the chart should be used to identify
the level at which the student has achieved the expectations. In all of their courses, stu-
dents should be given numerous and varied opportunities to demonstrate the full extent
of their achievement of the curriculum expectations across all four categories of knowl-
edge and skills.
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ACHIEVEMENT CHART: TECHNOLOGICAL EDUCATION, GRADES 9-12

Categories

50-59%
(Level 1)

60-69%
(Level 2)

70-79%
(Level 3)

80-100%
(Level 4)

Knowledge and Understanding - Subject-specific content acquired in each course (knowledge), and

the comprehension of its meaning and significance (understanding)

The student:

Knowledge of content demonstrates demonstrates demonstrates demonstrates
(e.g., facts, equipment, termi- | limited knowl- some knowledge | considerable thorough knowl-
nology, materials) edge of content | of content knowledge of edge of content
content
Understanding of content | demonstrates demonstrates demonstrates demonstrates
(e.g, procedures, technological | limited under- some under- considerable thorough under-
concepts, processes, industry standing of standing of understanding standing of
standards) content content of content content

Thinking - The use of critical and creative thinking skills and/or processes

The student:

Use of planning skills

(e.g., identifying the problem,
selecting strategies and
resources, scheduling)

uses planning
skills with limited
effectiveness

uses planning
skills with some
effectiveness

uses planning
skills with
considerable
effectiveness

uses planning
skills with a
high degree of
effectiveness

Use of processing skills
(e.g., analysing and interpret-
ing information, reasoning,
generating and evaluating
solutions, forming conclu-
sions)

uses processing
skills with limited
effectiveness

uses processing
skills with some
effectiveness

uses processing
skills with
considerable
effectiveness

uses processing
skills with a
high degree of
effectiveness

Use of critical/creative
thinking processes

(e.g., problem-solving, design,
and decision-making
processes)

uses critical/
creative thinking
processes

with limited
effectiveness

uses critical/
creative thinking
processes

with some
effectiveness

uses critical/
creative thinking
processes with
considerable
effectiveness

uses critical/
creative thinking
processes with a
high degree of
effectiveness




Categories

50-59%
(Level 1)

60-69%
(Level 2)

70-79%
(Level 3)

Communication - The conveying of meaning through various forms

80-100%
(Level 4)

The student:

Expression and
organization of ideas

and information (e.g., clear
expression, logical organi-
zation) in oral, visual, and
written forms

expresses and
organizes ideas
and information
with limited
effectiveness

expresses and
organizes ideas
and information
with some
effectiveness

expresses and
organizes ideas
and information
with considerable
effectiveness

expresses and
organizes ideas
and information
with a high
degree of
effectiveness

Communication for
different audiences

in oral, visual, and written
forms

communicates for
different audiences
and purposes
with limited
effectiveness

communicates for
different audiences
and purposes
with some
effectiveness

communicates for
different audiences
and purposes
with considerable
effectiveness

communicates for
different audiences
and purposes
with a high
degree of
effectiveness

Use of conventions (e.g.,
standards/symbols, units of
measurement, acronyms),
vocabulary, and terminol-
ogy of the discipline in
oral, visual, and written
forms

uses conventions,
vocabulary, and
terminology of
the discipline
with limited
effectiveness

uses conventions,
vocabulary, and
terminology of
the discipline
with some
effectiveness

uses conventions,
vocabulary, and
terminology of
the discipline
with considerable
effectiveness

uses conventions,
vocabulary, and
terminology of
the discipline with
a high degree of
effectiveness

Application - The use of knowledge and skills to make connections within and between various contexts

The student:

Application of knowledge
and skills (e.g., concepts,
processes, use of equipment
and technology) in familiar
contexts

applies knowledge
and skills in familiar
contexts with lim-
ited effectiveness

applies knowledge
and skills in familiar
contexts with some
effectiveness

applies knowledge
and skills in familiar
contexts with
considerable
effectiveness

applies knowledge
and skills in familiar
contexts with a
high degree of
effectiveness

Transfer of knowledge
and skills (e.g., concepts,
processes, use of equipment
and technology) to new
contexts

transfers knowl-
edge and skills
to new contexts
with limited
effectiveness

transfers knowl-
edge and skills
to new contexts
with some
effectiveness

transfers knowl-
edge and skills

to new contexts
with considerable
effectiveness

transfers knowl-
edge and skills

to new contexts
with a high degree
of effectiveness

Making connections
within and between vari-
ous contexts (e.g., between
disciplines; between tech-
nology, the environment,
and society; between school
and future opportunities)

makes connections
within and between
various contexts
with limited
effectiveness

makes connections
within and between
various contexts
with some
effectiveness

makes connections
within and between
various contexts
with considerable
effectiveness

makes connections
within and between
various contexts
with a high degree
of effectiveness

Note: A student whose achievement is below 50% at the end of a course will not obtain a credit for the course.

1NIWIAIIHOY LNIANLS 40 NOILYNTYAT ANV LNIWNSSISSY

N
O



THE ONTARIO CURRICULUM, GRADES 11 AND 12 | Technological Education

w
o

EVALUATION AND REPORTING OF STUDENT ACHIEVEMENT

Student achievement must be communicated formally to students and parents by means
of the Provincial Report Card, Grades 9-12. The report card provides a record of the stu-
dent’s achievement of the curriculum expectations in every course, at particular points in
the school year or semester, in the form of a percentage grade. The percentage grade rep-
resents the quality of the student’s overall achievement of the expectations for the course
and reflects the corresponding level of achievement as described in the achievement chart
for the discipline.

A final grade is recorded for every course, and a credit is granted and recorded for every
course in which the student’s grade is 50% or higher. The final grade for each course in
Grades 9 to 12 will be determined as follows:

e Seventy per cent of the grade will be based on evaluations conducted throughout
the course. This portion of the grade should reflect the student’s most consistent
level of achievement throughout the course, although special consideration should
be given to more recent evidence of achievement.

o Thirty per cent of the grade will be based on a final evaluation in the form of an
examination, performance, essay, and/or other method of evaluation suitable to
the course content and administered towards the end of the course.

REPORTING ON DEMONSTRATED LEARNING SKILLS

The report card provides a record of the learning skills demonstrated by the student

in every course, in the following five categories: Works Independently, Teamwork,
Organization, Work Habits, and Initiative. The learning skills are evaluated using a four-
point scale (E-Excellent, G-Good, S-Satisfactory, N-Needs Improvement). The separate
evaluation and reporting of the learning skills in these five areas reflect their critical role in
students” achievement of the curriculum expectations. To the extent possible, the evalua-
tion of learning skills, apart from any that may be included as part of a curriculum expec-
tation in a course, should not be considered in the determination of percentage grades.



SOME
CONSIDERATIONS FOR
PROGRAM PLANNING

Teachers who are planning a program in technological education must take into account
considerations in a number of important areas, including those discussed below.

INSTRUCTIONAL APPROACHES

Technological education involves knowing and doing, and teaching and learning approach-

es should address both areas. Teachers should use projects as a major means of achieving
course expectations, and students should be provided with a combination of information
and experiences that will prepare them to make informed choices about the use of various
technologies, to use technology wisely and well, and to solve technological problems.

Students learn best when they are engaged in learning in a variety of ways. Technological
education courses lend themselves to a wide range of approaches in that they require stu-
dents to discuss issues, solve problems, plan solutions, participate in development of
solutions, conduct research, think critically, and work cooperatively. When students are
engaged in active and experiential learning strategies, they tend to retain knowledge for
longer periods and to develop, acquire, and integrate key skills more completely.

Programs in technological education should involve an open, collaborative, activity-based
approach to teaching that accommodates students” interests, aspirations, and learning
styles. Activities should be designed to include both individual and team approaches, as
technological projects in the workplace often require individuals to work collaboratively
while undertaking a variety of roles and tasks. Students should be given opportunities to
work both independently and with teacher direction, and to learn through the study of
examples followed by practice. There is no single correct way to teach or to learn, and the
strategies used in the classroom should vary according to the curriculum expectations
and the needs of the students. Problem solving and/or the design process should be an
integral part of all broad-based technological education. Teachers should work collabora-
tively with colleagues to plan and deliver the technological education curriculum.
Individual teachers can contribute their expertise in particular areas of technology to
ensure the successful implementation of the curriculum.
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Some of the teaching and learning strategies that are suitable to material taught in techno-
logical education employ scaffolding. Scaffolding is an instructional approach that involves
breaking down tasks so that students can concentrate on specific, manageable objectives
and gradually build understanding and skill, with the aid of modelling by the teacher and
ample opportunity for practice. Scaffolding provides students with a supportive structure
within which to learn.

Some of the concepts taught in technological education involve abstract thinking, which
can be difficult for many students. Role playing is an approach teachers can employ to
help students internalize new concepts. Learning processes that include opportunities for
physical activity by students can lead to better understanding and longer retention of
concepts. The use of kinesthetic learning can be an effective way to adapt technological
education to the varied learning styles that students may demonstrate.

When students work collaboratively they often accomplish more than when they work
individually. Group activities, when used in a structured way, can enhance learning and
foster positive attitudes. When working in a team, each student should have a specific
role and be actively involved in the task. It is important to give students opportunities to
take on different roles, from one project to another or in the course of a large project.

Students” attitudes towards technological education can have a significant effect on their
achievement of expectations. Teaching methods and learning activities that encourage
students to recognize the value and relevance of what they are learning for work and
their lives beyond school will go a long way towards motivating students to work and
learn effectively.

The study of current events related to technologies in various industries, including
emerging technologies, should inform the technological education curriculum, enhancing
both the relevance and the immediacy of the program. Discussion of current events relat-
ed to various technologies and inclusion of these topics in daily lessons will stimulate stu-
dents’ interest and curiosity and also help them connect what they are learning in class
with real-world events or situations. The study of events in industry sectors and techno-
logical developments in the world needs to be thought of not as a separate topic removed
from the program but as an effective instructional strategy for implementing many of the
expectations found in the curriculum.

HEALTH AND SAFETY IN TECHNOLOGICAL EDUCATION

Health and safety is of paramount importance in technological education. In every
course, students must be made aware that health and safety is everyone’s responsibility —
at home, at school, and in the workplace. Before using any piece of equipment or any
tool, students must be able to demonstrate knowledge of how the equipment or tool
works and of the procedures they must follow to ensure its safe use. Personal protective
gear must be worn as required.



Classroom practice and all aspects of the learning environment must comply with relevant
municipal, provincial, or federal health and safety legislation, including the following:

o the Ontario Workplace Safety and Insurance Act

o the Workplace Hazardous Materials Information System (WHMIS)
o the Food and Drugs Act

o the Ontario Health Protection and Promotion Act

o the Ontario Building Code

the Occupational Health and Safety Act

o local by-laws

Teachers should make use of all available and relevant resources to make students suffi-
ciently aware of the importance of health and safety. These resources include:

o Live Safe! Work Smart! — website and related resources

o Passport to Safety — website and related resources

o Workplace Safety and Insurance Board (WSIB)

o Industrial Accident Prevention Association (IAPA)

o Ontario Ministry of Labour (MOL)

e Canadian Centre for Occupational Health and Safety (CCOHS)

o appropriate Safe Workplace Associations (SWAs) and clinics, such as the
Construction Safety Association of Ontario (CSAO), the Ontario Service Safety
Alliance (OSSA), the Transportation Health and Safety Association of Ontario
(THSAO), the Electrical & Utilities Safety Association (E&USA), the Workers
Health & Safety Centre (WHSC), and the Occupational Health Clinics for Ontario
Workers (OHCOW)

Teachers are responsible for ensuring the safety of students during technology lab, shop,
and classroom activities. Health and safety issues must also be addressed when learning
involves cooperative education and other workplace experiences (see p. 43). Teachers
need to encourage and motivate students to assume responsibility for their own safety
and the safety of others, and they must help students develop the knowledge and skills
needed for safe participation in all technology-related activities. For these reasons, teach-
ers must model safe practices at all times and communicate safety expectations to stu-
dents in accordance with school board policies and procedures, Ministry of Education
policies, and Ministry of Labour regulations.

THE ONTARIO SKILLS PASSPORT AND ESSENTIAL SKILLS

Teachers planning programs in technological education need to be aware of the purpose
and benefits of the Ontario Skills Passport (OSP). The OSP is a bilingual web-based
resource that enhances the relevance of classroom learning for students and strengthens
school-work connections. The OSP provides clear descriptions of Essential Skills such as
Reading Text, Writing, Computer Use, Measurement and Calculation, and Problem
Solving and includes an extensive database of occupation-specific workplace tasks that
illustrate how workers use these skills on the job. The Essential Skills are transferable, in
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that they are used in virtually all occupations. The OSP also includes descriptions of
important work habits, such as working safely, being reliable, and providing excellent
customer service. The OSP is designed to help employers assess and record students’
demonstration of these skills and work habits during their cooperative education place-
ments. Students can use the OSP to assess, practise, and build their Essential Skills and
work habits and transfer them to a job or further education or training.

The skills described in the OSP are the Essential Skills that the Government of Canada
and other national and international agencies have identified and validated, through
extensive research, as the skills needed for work, learning, and life. These Essential Skills
provide the foundation for learning all other skills and enable people to evolve with their
jobs and adapt to workplace change. For further information on the OSP and the
Essential Skills, visit http://skills.edu.gov.on.ca.

THE ROLE OF INFORMATION AND COMMUNICATIONS TECHNOLOGY IN
TECHNOLOGICAL EDUCATION

Information and communications technologies (ICT) provide a range of tools that can
significantly extend and enrich teachers’ instructional strategies and support student
learning. ICT tools include multimedia resources, databases, Internet websites, digital
cameras, and word-processing programs. Tools such as these can help students to col-
lect, organize, and sort the data they gather and to write, edit, and present reports on
their findings. Information and communications technologies can also be used to con-
nect students to other schools, at home and abroad, and to bring the global community
into the local classroom.

Whenever appropriate, therefore, students should be encouraged to use ICT to support
and communicate their learning. For example, students working individually or in
groups can use computer technology and/or Internet websites to gain access to technical
information in Canada and around the world. Students can also use digital cameras and
projectors to design and present the results of their research to their classmates.

Although the Internet is a powerful learning tool, there are potential risks attached to its
use. All students must be made aware of issues of Internet privacy, safety, and responsible
use, as well as of the potential for abuse of this technology, particularly when it is used to
bully or promote hatred.

Teachers will find the various ICT tools useful in their teaching practice, both for whole-
class instruction and for the design of curriculum units that contain varied approaches to
learning to meet diverse student needs.

PLANNING TECHNOLOGICAL EDUCATION PROGRAMS FOR STUDENTS
WITH SPECIAL EDUCATION NEEDS

Classroom teachers are the key educators of students who have special education needs.
They have a responsibility to help all students learn, and they work collaboratively
with special education resource teachers, where appropriate, to achieve this goal.



Special Education Transformation: The Report of the Co-Chairs with the Recommendations of
the Working Table on Special Education, 2006 endorses a set of beliefs that should guide pro-
gram planning for students with special education needs in all disciplines. Those beliefs
are as follows:

e All students can succeed.

o Universal design® and differentiated instruction’ are effective and interconnected
means of meeting the learning or productivity needs of any group of students.

o Successful instructional practices are founded on evidence-based research, tem-
pered by experience.

o Classroom teachers are key educators for a student’s literacy and numeracy
development.

o Each student has his or her own unique patterns of learning.

o Classroom teachers need the support of the larger community to create a learning
environment that supports students with special education needs.

e Fairness is not sameness.

In any given classroom, students may demonstrate a wide range of strengths and needs.
Teachers plan programs that recognize this diversity and give students performance tasks
that respect their particular abilities so that all students can derive the greatest possible
benefit from the teaching and learning process. The use of flexible groupings for instruc-
tion and the provision of ongoing assessment are important elements of programs that
accommodate a diversity of learning needs.

In planning technological education courses for students with special education needs,
teachers should begin by examining the current achievement level of the individual stu-
dent, the strengths and learning needs of the student, and the knowledge and skills that
all students are expected to demonstrate at the end of the course, in order to determine
which of the following options is appropriate for the student:

 no accommodations® or modified expectations; or
e accommodations only; or
o modified expectations, with the possibility of accommodations; or

o alternative expectations, which are not derived from the curriculum expectations
for a course and which constitute alternative programs and/or courses.

If the student requires either accommodations or modified expectations, or both, the rele-
vant information, as described in the following paragraphs, must be recorded in his or
her Individual Education Plan (IEP). More detailed information about planning programs
for students with special education needs, including students who require alternative
programs and/or courses,’ can be found in The Individual Education Plan (IEP): A Resource
Guide, 2004 (referred to hereafter as the IEP Resource Guide, 2004). For a detailed discussion

6. The goal of Universal Design for Learning (UDL) is to create a learning environment that is open and accessible to
all students, regardless of age, skills, or situation. Instruction based on principles of universal design is flexible and
supportive, can be adjusted to meet different student needs, and enables all students to access the curriculum as fully
as possible.

7. Differentiated instruction is effective instruction that shapes each student’s learning experience in response to his or
her particular learning preferences, interests, and readiness to learn.

8. “Accommodations” refers to individualized teaching and assessment strategies, human supports, and/or
individualized equipment.

9. Alternative programs are identified on the IEP form by the term “alternative (ALT)”.
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of the ministry’s requirements for IEPs, see Individual Education Plans: Standards for
Development, Program Planning, and Implementation, 2000 (referred to hereafter as IEP
Standards, 2000). (Both documents are available at www.edu.gov.on.ca.)

Students Requiring Accommodations Only

Some students are able, with certain accommodations, to participate in the regular course
curriculum and to demonstrate learning independently. Accommodations allow access to
the course without any changes to the knowledge and skills the student is expected to
demonstrate. The accommodations required to facilitate the student’s learning must be
identified in his or her IEP (see IEP Standards, 2000, p. 11). A student’s IEP is likely to
reflect the same accommodations for many, or all, subjects or courses.

Providing accommodations to students with special education needs should be the first
option considered in program planning. Instruction based on principles of universal
design and differentiated instruction focuses on the provision of accommodations to
meet the diverse needs of learners.

There are three types of accommodations:

o Instructional accommodations are changes in teaching strategies, including styles
of presentation, methods of organization, or use of technology and multimedia.

o Environmental accommodations are changes that the student may require in the class-
room and/or school environment, such as preferential seating or special lighting.

o Assessment accommodations are changes in assessment procedures that enable
the student to demonstrate his or her learning, such as allowing additional time
to complete tests or assignments or permitting oral responses to test questions
(see page 29 of the IEP Resource Guide, 2004, for more examples).

If a student requires “accommodations only” in technological education courses, assess-
ment and evaluation of his or her achievement will be based on the appropriate course
curriculum expectations and the achievement levels outlined in this document. The IEP
box on the student’s Provincial Report Card will not be checked, and no information on
the provision of accommodations will be included.

Students Requiring Modified Expectations

Some students will require modified expectations, which differ from the regular course
expectations. For most students, modified expectations will be based on the regular
course curriculum, with changes in the number and/or complexity of the expectations.
Modified expectations represent specific, realistic, observable, and measurable achieve-
ments and describe specific knowledge and/or skills that the student can demonstrate
independently, given the appropriate assessment accommodations.

It is important to monitor, and to reflect clearly in the student’s IEP, the extent to which
expectations have been modified. As noted in Section 7.12 of the ministry’s policy docu-
ment Ontario Secondary Schools, Grades 9 to 12: Program and Diploma Requirements, 1999,
the principal will determine whether achievement of the modified expectations constitutes
successful completion of the course, and will decide whether the student is eligible to
receive a credit for the course. This decision must be communicated to the parents and
the student.



When a student is expected to achieve most of the curriculum expectations for the course,
the modified expectations should identify how the required knowledge and skills differ from
those identified in the course expectations. When modifications are so extensive that achieve-
ment of the learning expectations (knowledge, skills, and performance tasks) is not likely
to result in a credit, the expectations should specify the precise requirements or tasks on
which the student’s performance will be evaluated and which will be used to generate the
course mark recorded on the Provincial Report Card.

Modified expectations indicate the knowledge and/or skills the student is expected to
demonstrate and have assessed in each reporting period (IEP Standards, 2000, pp. 10

and 11). The student’s learning expectations must be reviewed in relation to the student’s
progress at least once every reporting period, and must be updated as necessary (IEP
Standards, 2000, p. 11).

If a student requires modified expectations in technological education courses, assess-
ment and evaluation of his or her achievement will be based on the learning expectations
identified in the IEP and on the achievement levels outlined in this document. If some of
the student’s learning expectations for a course are modified but the student is working
towards a credit for the course, it is sufficient simply to check the IEP box on the
Provincial Report Card. If, however, the student’s learning expectations are modified to
such an extent that the principal deems that a credit will not be granted for the course,
the IEP box must be checked and the appropriate statement from the Guide to the
Provincial Report Card, Grades 9-12, 1999 (p. 8) must be inserted. The teacher’s comments
should include relevant information on the student’s demonstrated learning of the modi-
fied expectations, as well as next steps for the student’s learning in the course.

PROGRAM CONSIDERATIONS FOR ENGLISH LANGUAGE LEARNERS

Ontario schools have some of the most multilingual student populations in the world. The
first language of approximately 20 per cent of the students in Ontario’s English language
schools is a language other than English. Ontario’s linguistic heritage includes several
Aboriginal languages and many African, Asian, and European languages. It also includes
some varieties of English — also referred to as dialects — that differ significantly from the
English required for success in Ontario schools. Many English language learners were
born in Canada and have been raised in families and communities in which languages
other than English, or varieties of English that differ from the language used in the class-
room, are spoken. Other English language learners arrive in Ontario as newcomers from
other countries; they may have experience of highly sophisticated educational systems, or
they may have come from regions where access to formal schooling was limited.

When they start school in Ontario, many of these students are entering a new linguistic
and cultural environment. All teachers share in the responsibility for these students’
English language development.

English language learners (students who are learning English as a second or additional
language in English language schools) bring a rich diversity of background knowledge
and experience to the classroom. These students’ linguistic and cultural backgrounds not
only support their learning in their new environment but also become a cultural asset in
the classroom community. Teachers will find positive ways to incorporate this diversity
into their instructional programs and into the classroom environment.
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Most English language learners in Ontario schools have an age-appropriate proficiency in
their first language. Although they need frequent opportunities to use English at school,
there are important educational and social benefits associated with continued development
of their first language while they are learning English. Teachers need to encourage par-
ents to continue to use their own language at home in rich and varied ways as a founda-
tion for language and literacy development in English. It is also important for teachers to
find opportunities to bring students” languages into the classroom, using parents and
community members as a resource.

During their first few years in Ontario schools, English language learners may receive
support through one of two distinct programs from teachers who specialize in meeting
their language-learning needs:

English as a Second Language (ESL) programs are for students born in Canada or new-
comers whose first language is a language other than English, or is a variety of English
significantly different from that used for instruction in Ontario schools.

English Literacy Development (ELD) programs are primarily for newcomers whose first
language is a language other than English, or is a variety of English significantly different
from that used for instruction in Ontario schools, and who arrive with significant gaps in
their education. These students generally come from countries where access to education
is limited or where there are limited opportunities to develop language and literacy skills
in any language. Some Aboriginal students from remote communities in Ontario may
also have had limited opportunities for formal schooling, and they also may benefit from
ELD instruction.

In planning programs for students with linguistic backgrounds other than English, teach-
ers need to recognize the importance of the orientation process, understanding that every
learner needs to adjust to the new social environment and language in a unique way

and at an individual pace. For example, students who are in an early stage of English-
language acquisition may go through a “silent period” during which they closely observe
the interactions and physical surroundings of their new learning environment. They may
use body language rather than speech or they may use their first language until they
have gained enough proficiency in English to feel confident of their interpretations and
responses. Students thrive in a safe, supportive, and welcoming environment that nur-
tures their self-confidence while they are receiving focused literacy instruction. When they
are ready to participate, in paired, small-group, or whole-class activities, some students
will begin by using a single word or phrase to communicate a thought, while others will
speak quite fluently.

With exposure to the English language in a supportive learning environment, most young
children will develop oral fluency quite quickly, making connections between concepts and
skills acquired in their first language and similar concepts and skills presented in English.
However, oral fluency is not a good indicator of a student’s knowledge of vocabulary or
sentence structure, reading comprehension, or other aspects of language proficiency that
play an important role in literacy development and academic success. Research has shown
that it takes five to seven years for most English language learners to catch up to their
English-speaking peers in their ability to use English for academic purposes. Moreover,
the older the children are when they arrive, the greater the amount of language knowl-
edge and skills that they have to catch up on, and the more direct support they require
from their teachers.



Responsibility for students” English-language development is shared by the classroom
teacher, the ESL/ELD teacher (where available), and other school staff. Volunteers and
peers may also be helpful in supporting English language learners in the language class-
room. Teachers must adapt the instructional program in order to facilitate the success of
these students in their classrooms. Appropriate adaptations include:

o modification of some or all of the subject expectations so that they are challenging
but attainable for the learner at his or her present level of English proficiency, given
the necessary support from the teacher;

o use of a variety of instructional strategies (e.g., extensive use of visual cues, graphic
organizers, and scaffolding; previewing of textbooks; pre-teaching of key vocabu-
lary; peer tutoring; strategic use of students” first languages);

o use of a variety of learning resources (e.g., visual material, simplified text, bilingual
dictionaries, and materials that reflect cultural diversity);

o use of assessment accommodations (e.g., granting of extra time; use of oral inter-
views, demonstrations or visual representations, or tasks requiring completion of
graphic organizers or cloze sentences instead of essay questions and other assess-
ment tasks that depend heavily on proficiency in English).

When learning expectations in any course are modified for an English language learner
(whether the student is enrolled in an ESL or ELD course or not), this information must
be clearly indicated on the student’s report card.

Although the degree of program adaptation required will decrease over time, students
who are no longer receiving ESL or ELD support may still need some program adapta-
tions to be successful.

For further information on supporting English language learners, refer to The Ontario
Curriculum, Grades 9-12: English as a Second Language and English Literacy Development,
2007; English Language Learners — ESL and ELD Programs and Services: Policies and
Procedures for Ontario Elementary and Secondary Schools, Kindergarten to Grade 12, 2007;
and the resource guides Supporting English Language Learners with Limited Prior Schooling:
A Practical Guide for Ontario Educators, Grades 3 to 12, 2008 and Many Roots, Many Voices:
Supporting English Language Learners in Every Classroom, 2005.

ANTIDISCRIMINATION EDUCATION IN TECHNOLOGICAL EDUCATION

The implementation of antidiscrimination principles in education influences all aspects
of school life. It promotes a school climate that encourages all students to work to attain
high standards, affirms the worth of all students, and helps students strengthen their
sense of identity and develop a positive self-image. It encourages staff and students alike
to value and show respect for diversity in the school and the wider society. It requires
schools to adopt measures to provide a safe environment for learning, free from harass-
ment, violence, and expressions of hate.
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Antidiscrimination education encourages students to think critically about themselves
and others in the world around them in order to promote fairness, healthy relationships,
and active, responsible citizenship.

Schools have the responsibility to ensure that school-community interaction reflects the
diversity in the local community and wider society. Consideration should be given to a vari-
ety of strategies for communicating and working with parents and community members
from diverse groups, in order to ensure their participation in such school activities as tech-
nology fairs, plays, and teacher interviews. Families new to Canada, who may be unfamiliar
with the Ontario school system, or parents of Aboriginal students may need special out-
reach and encouragement in order to feel comfortable in their interactions with the school.

When planning instructional activities for technological education, teachers should base
their decisions on the needs of students, taking into consideration the diversity of their
abilities, backgrounds, interests, and learning styles. Teaching strategies, assessment and
evaluation materials, and the classroom environment should be designed to value the
experiences and contributions of all people.

Participation rates in some technological education subjects tend to be higher for male
students than female students. To encourage greater participation among female students,
it may be helpful to offer more projects and activities that have socially meaningful appli-
cations. For example, projects to develop assistive devices, as opposed to the more tradi-
tional activity of creating robotic arms, have proved successful in engaging the interest of
female students. Similarly, projects involving the construction of playground equipment
as opposed to the more traditional sheds and building structures may hold more appeal
for young women. Providing outreach programs and establishing study groups for young
women may help them develop greater self-confidence in technological education.
Technology fairs and showcase events can introduce all students to a wide range of tech-
nology activities, and may encourage an interest in technological education. Offering
choices from a range of instructional activities or allowing students to select their own
projects can help motivate all the students in a classroom by acknowledging the differ-
ences in their experiences, attitudes, and interests.

It is important to have open and frank discussions about the kind of workplace environ-
ment students are likely to encounter in technological fields. Inviting female and visible
minority role models who have had successful careers in various technology sectors to be
guest speakers, and involving female and visible minority senior students as mentors, can
have a very positive impact on students. Also, exploring strategies that would enable
those with different learning and social styles, including Aboriginal students and students
from other minority groups, to work effectively together will help establish a more inclu-
sive working environment.



ENVIRONMENTAL EDUCATION IN TECHNOLOGICAL EDUCATION

Environmental education is education about the environment, for the environment, and in
the environment that promotes an understanding of, rich and active experience in, and an
appreciation for the dynamic interactions of:

e the Earth’s physical and biological systems
o the dependency of our social and economic systems on these natural systems
e the scientific and human dimensions of environmental issues

o the positive and negative consequences, both intended and unintended, of the interac-
tions between human-created and natural systems.

Shaping Our Schools, Shaping Our Future:
Environmental Education in Ontario Schools (June 2007), p. 6

As noted in Shaping Our Schools, Shaping Our Future, environmental education “is the
responsibility of the entire education community. It is a content area and can be taught.

It is an approach to critical thinking, citizenship, and personal responsibility, and can be
modelled. It is a context that can enrich and enliven education in all subject areas and offer
students the opportunity to develop a deeper connection with themselves, their role in
society, and their interdependence on one another and the Earth’s natural systems” (p. 10).

There are many opportunities to integrate environmental education into the teaching of
technological education. In each of the technological education courses, the expectations
in the Technology/Industry Practices, the Environment, and Society strand allow stu-
dents to develop critical thinking skills and an understanding of responsible practice with
respect to the environmental implications of the technology they are studying. Students
analyse the impact of technology on the environment and learn about the safe handling
and disposal of materials and substances used in the development of products and the
provision of services. In this way, students are able to explore how simple human interac-
tions with the environment can have significant consequences. Students will be expected
to actively engage in developing and implementing strategies to reduce, reuse, and recy-
cle materials and products, and will learn about government agencies and community
partners that have developed relevant opportunities to support such practices. By identi-
fying and implementing measures to reduce the negative effects of technology on the
environment, students will be contributing to responsible environmental stewardship.

The dynamic relationships resulting from human interaction with the environment pro-
vide a rich context for developing authentic learning activities in technological education
courses. Technological education projects can readily be designed to integrate content and
principles relevant to environmental education. For example, students can be engaged in
constructing solar-powered devices, designing recycling centres, or creating media proj-
ects that focus on environmental awareness.
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LITERACY, MATHEMATICAL LITERACY, AND INQUIRY/RESEARCH SKILLS

Literacy, mathematical literacy, and inquiry/research skills are critical to students’ success
in all subjects of the curriculum and in all areas of their lives.

Many of the activities and tasks that students undertake in the technological education
curriculum involve the literacy skills relating to oral, written, and visual communication.
For example, students use language to describe their plans and the progress of their
designs and projects in both informal and formal contexts, to produce work orders, and
to report on the results of their projects in presentations and technical and other reports
in oral, written, graphic, and multimedia forms. Technological education also requires
the use and understanding of specialized terminology. In all technological education
courses, students are required to use appropriate and correct terminology, and are
encouraged to use language with care and precision in order to communicate effectively.

The technological education program also builds on, reinforces, and enhances mathemati-
cal literacy. For example, clear, concise communication often involves the use of diagrams,
tables, and graphs, and many components of the technological education curriculum
emphasize students’ ability to interpret and use symbols and charts. Students are also
required to take accurate measurements, produce plans to specified dimensions, and use
metric and imperial systems of measurement, as required in their particular area of study.

Inquiry and research are at the heart of learning in all subject areas. In technological edu-
cation courses, students are encouraged to develop their ability to analyse the context
and background of challenges and to explore a variety of possible solutions to those
challenges. As students advance through the grades, they acquire the skills to locate
information relevant to solving problems and addressing challenges from a variety of
sources, such as books, magazines, manuals, technical reports, dictionaries, client inter-
views, videos, and the Internet. As students in technological education courses conduct
such research, teachers should guide them in recognizing that all sources of information
have a particular point of view and that the recipient of the information has a responsi-
bility to evaluate that information, determine its validity and relevance, and use it in
appropriate ways. The ability to locate, question, and evaluate information allows a stu-
dent to become an independent, lifelong learner.

CAREER EDUCATION

Ongoing discoveries and innovations coupled with rapidly evolving technologies have
resulted in an exciting environment in which creativity and innovation thrive, bringing
about new career opportunities. Today’s employers seek candidates with strong technical
skills, critical-thinking and problem-solving skills, and the ability to work cooperatively

in a team, traits that are developed through participation in technological education.
Technological education courses enable students to develop problem-solving skills, design
skills, technical knowledge and skills, and the ability to conduct research, present results,
and work on projects both independently and in a team environment.



COOPERATIVE EDUCATION AND OTHER FORMS OF EXPERIENTIAL LEARNING

Cooperative education and other forms of experiential learning, such as job shadowing,
field trips, and work experience, are central to technological education, enabling students
to apply the skills they have developed in the classroom to real-life activities in the
community and in the world of technological innovation. Cooperative education and
other workplace experiences also help to broaden students” knowledge of employment
opportunities in a wide range of fields, including industrial, motive power, construction,
service, and agricultural trades; engineering; hospitality and tourism; and health care. In
addition, students develop their understanding of workplace practices, certifications, and
the nature of employer—employee relationships. Teachers of technological education can
support their students’ learning by maintaining links with community-based businesses
to ensure that students have access to hands-on experiences that will reinforce the knowl-
edge and skills gained in school.

Students who choose a technological education course as the related course for two coop-
erative education credits are able, through this packaged program, to meet the group 1, 2,
and 3 compulsory credit requirements for the OSSD.

Health and safety issues must be addressed when learning involves cooperative educa-
tion and other workplace experiences. Teachers who provide support for students in
workplace learning placements need to assess placements for safety and ensure that stu-
dents understand the importance of issues relating to health and safety in the workplace.
Before taking part in workplace learning experiences, students must acquire the knowl-
edge and skills needed for safe participation. Students must understand their rights to
privacy and confidentiality as outlined in the Freedom of Information and Protection of
Privacy Act. They have the right to function in an environment free from abuse and
harassment, and they need to be aware of harassment and abuse issues in establishing
boundaries for their own personal safety. They should be informed about school and
community resources and school policies and reporting procedures with respect to all
forms of abuse and harassment.

Policy/Program Memorandum No. 76A, “Workplace Safety and Insurance Coverage for
Students in Work Education Programs” (September 2000), outlines procedures for ensuring
the provision of Health and Safety Insurance Board coverage for students who are at least
14 years of age and are on placements of more than one day. (A one-day job-shadowing
or job-twinning experience is treated as a field trip.) Teachers should also be aware of the
minimum age requirements outlined in the Occupational Health and Safety Act for per-
sons to be in or to be working in specific workplace settings. All cooperative education
and other workplace experiences will be provided in accordance with the ministry’s poli-
cy document Cooperative Education and Other Forms of Experiential Learning: Policies and
Procedures for Ontario Secondary Schools, 2000.
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PLANNING PROGRAM PATHWAYS AND PROGRAMS LEADING
TO A SPECIALIST HIGH SKILLS MAJOR

Technological education courses are well suited for inclusion in some programs leading to
a Specialist High Skills Major (SHSM) or in programs designed to provide pathways to
particular apprenticeship or workplace destinations. In some SHSM programs, technolog-
ical education courses can be bundled with other courses to provide the academic knowl-
edge and skills important to particular industry sectors and required for success in the
workplace and postsecondary education, including apprenticeship. Technological educa-
tion courses may also be combined with cooperative education credits to provide the
workplace experience required for some SHSM programs and for various program path-
ways to apprenticeship and workplace destinations. SHSM programs would also include
sector-specific learning opportunities offered by employers, skills-training centres, col-
leges, and community organizations.



COURSES







COMMUNICATIONS
TECHNOLOGY

Communications technology affects all aspects of our lives in a fundamental way. Having
an understanding of communications technology is an important part of being both tech-
nologically and media literate.

Communications technology courses are project-based and will provide students with
opportunities to acquire the knowledge and skills required to design, use, and manage
electronic, live, recorded, and graphic communications systems, specifically in the areas of
TV, video, and movie production; radio and audio production; print and graphic commu-
nications; photography; digital imaging; broadcast journalism; and interactive new media

and animation. These courses will help students understand the effects of communications
technology on the environment and society. Students will also examine standards and reg-
ulations governing communications technology, health and safety issues, careers in the field,

and the importance of lifelong learning, and will learn about the Essential Skills and work
habits that are important for success in careers in the field.

The list of approved emphasis areas for communications technology can be found at
www.edu.gov.on.ca/eng /curriculum /secondary/teched.html.

e Courses in technological education are suitable for use in cooperative education programs and
in connection with other forms of experiential learning as well as in programs such as the
Specialist High Skills Major (SHSM). For more information, see pages 43—44 of this document.

e For policy guidelines pertaining to multiple-credit courses and emphasis courses, see pages 17-18
of this document.

47



Communications Technology,
Grade 11

University/College Preparation TGJ3M

This course examines communications technology from a media perspective. Students
will develop knowledge and skills as they design and produce media projects in the
areas of live, recorded, and graphic communications. These areas may include TV, video,
and movie production; radio and audio production; print and graphic communications;
photography; digital imaging; broadcast journalism; and interactive new media. Students
will also develop an awareness of related environmental and societal issues, and will

explore college and university programs and career opportunities in the various commu-
nications technology fields.

Prerequisite: None
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A. COMMUNICATIONS TECHNOLOGY

FUNDAMENTALS

OVERALL EXPECTATIONS

By the end of this course, students will:

A1. demonstrate an understanding of the core concepts, techniques, and skills required to produce a
range of communications media products and services;

A2. demonstrate an understanding of different types of equipment and software and how they are used
to perform a range of communications technology operations and tasks;

A3. demonstrate an understanding of technical terminology, scientific concepts, and mathematical
concepts used in communications technology and apply them to the creation of media products;

A4. demonstrate an understanding of and apply the interpersonal and communication skills necessary

to work in a team environment.

SPECIFIC EXPECTATIONS

A1. Core Concepts, Techniques, and
Skills

By the end of this course, students will:

A1.1 demonstrate an understanding of design
principles (e.g., balance, rhythm, proportion,
contrast, and flow) and elements (e.g., colour, line,
space, form, and texture) and their role in creating
effective media products (e.g., use of colour in
photography, balance in a layout, continuity in an
audio or video production, proportion and contrast

in typography);

A1.2 demonstrate an understanding of the con-
cepts (e.g., video and photography composition,
appropriate audio levels, audio and video continu-
ity, animation fluidity, balanced layout, basic
lighting) and creative techniques (e.g., lighting,
image manipulation and editing, composition and
framing) required to produce effective media
products or services;

A1.3 identify the components of a communications
system (e.g., cameras, lenses, filters, editing soft-
ware, printer in a photographic system; micro-
phones, connectors, mixers, recorders in an audio
system; desktop publishing software and platesetter
in a computer-to-plate system) and describe their
functions;

A1.4 identify different types of communications
software (e.g., software for photo, audio, and video
editing, animation, page layout, web page creation,
and computer graphics), and describe how they
are used to produce communications technol-
ogy products and services.

A2. Equipment and Software

By the end of this course, students will:

A2.1 identify the components and controls of
different types of communications devices
(e.g., lens, mirror, sensor, command dial, mode
selector in a digital SLR; plate cylinder, blanket
cylinder, impression cylinder, ink keys in an
offset press) and describe their functions;

A2.2 use application software and/or equipment
competently to perform a variety of communi-
cations tasks (e.g., inputting, manipulating, and
outputting sounds and images; embedding and
linking graphics in an interactive portable docu-
ment; posting media on the Internet).

A3. Technical Terminology and Scientific
and Mathematical Concepts
By the end of this course, students will:

A3.1 demonstrate an understanding of communi-
cations technology terms, and use them correctly
in oral and written communication (e.g., kerning,
framing, key frame, jump cut, peaking, video switch-
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ing, audio levels, dissolve, resolution, masking, file
management, storyboard);

A3.2 demonstrate a basic understanding of scien-
tific concepts that relate to processes and tech-
nologies used in communications technology
(e.g., light and colour theory, acoustic theory, per-
sistence of vision, sensor operation);

A3.3 use appropriate formulas and calculations to
solve problems in pre-production, production,
and post-production work (e.g., calculating
frame rates, timelines, resolutions, file compression
ratios, scaling).

A4. Teamwork

By the end of this course, students will:

AA4.1 explain the benefits of listening, encouraging
participation, and sharing information, resources,
and expertise when working in a team setting;

A4.2 describe and apply concepts and techniques
that facilitate effective collaboration in a team
environment (e.g., cooperative discussion, conflict
resolution techniques, providing opportunities for
all to participate, listening, respecting the ideas of
others, constructive criticism).



B. COMMUNICATIONS
TECHNOLOGY SKILLS

OVERALL EXPECTATIONS

By the end of this course, students will:

B1. apply project management techniques to develop communications technology products effectively

in a team environment;

B2. apply a design process or other problem-solving processes or strategies to meet a range of challenges

in communications technology;

B3. create productions that demonstrate competence in the application of creative and technical skills
and incorporate current standards, processes, formats, and technologies.

SPECIFIC EXPECTATIONS

B1. Project Management

By the end of this course, students will:

B1.1 describe the roles that are required for effec-
tive management of team-based projects (e.g.,
scheduler, budget controller, secretary/coordinator)
and apply coordination techniques (e.g., meeting
regularly to review progress and make decisions,
forming task groups to deal with special issues);

B1.2 use a variety of planning techniques and
tools (e.g., research, design briefs, task lists, scripts,
mock-ups, storyboards, site maps, project-planning
software) when creating plans for communica-
tions projects;

B1.3 use appropriate organizational and time-
management tools (e.g., student planners, journals,
electronic organizers, organizational software)
throughout the project to manage resources
and ensure that project deadlines are met;

B1.4 use a variety of techniques (e.g., comparing
outcomes to specifications) to evaluate the results
of the project management process.

B2. Problem Solving

By the end of this course, students will:

B2.1 define a problem or challenge precisely and
in adequate detail, taking into account relevant
contextual or background information;

B2.2 define project objectives and performance
criteria precisely and in adequate detail, and

identify constraints such as cost, time, or tech-
nology restrictions that will limit design or
problem-solving options;

B2.3 use a variety of information sources and
research techniques to help identify possible
solutions (e.g., Internet and library searches,
checking manuals and other printed materials,
consulting experts);

B2.4 use idea-generating techniques such as
brainstorming or clarification techniques such
as situation analyses to help identify possible
solutions;

B2.5 use charts or hand-drawn sketches to organ-
ize sequences, clarify relationships, or compare
alternatives;

B2.6 evaluate possible solutions to identify those
that most effectively meet the objectives and
criteria within the existing constraints.

B3. Process and Production Skills

By the end of this course, students will:

B3.1 use appropriate procedures to set up and
operate media production equipment (e.g.,
audio, video, or graphic systems; studio lighting
systems; electronic pre-press equipment; printing
systems);

B3.2 use appropriate software applications
(e.g., computer graphics, photo editing, video edit-
ing) to complete a variety of tasks associated
with designing communications media;
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g B3.3 demonstrate an understanding of industry [NTSC versus ATSC] for TV; colour proofing

= guidelines, conventions, rules, and standards guidelines for printing; resolution, readability, file
and apply them to the production of communi- size, browser compatibility, and accessibility stand-
cations media products (e.g., standards for legi- ards for websites).

bility, type measurement, and letter spacing in
graphic design; video resolution standards [stand-
ard versus high definition] and colour standards
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C. TECHNOLOGY, THE ENVIRONMENT,

AND SOCIETY

OVERALL EXPECTATIONS

By the end of this course, students will:

C1. describe the impact of current communications media technologies and activities on the environment

and identify ways of reducing harmful effects;

C2. demonstrate an understanding of the social effects of current communications media technologies

and the importance of respecting cultural and societal diversity in the production of media projects.

SPECIFIC EXPECTATIONS

C1. Technology and the Environment

By the end of this course, students will:

C1.1 describe the impact of current communica-
tions media technologies on the environment
(e.g., increased energy consumption, disposal of
electronic equipment and batteries, noise pollu-
tion, electromagnetic interference, RF pollution,
chemical and other wastes associated with paper
production);

C1.2 describe environmentally responsible prac-
tices that can be used to reduce the impact of
communications technologies on the environ-
ment (e.g., recycling or finding new uses for obso-
lete equipment, disposal of batteries as toxic waste,
using energy-efficient equipment and turning off
equipment that is not being used, recycling of toner
cartridges, use of recycled paper).

C2. Technology and Society

By the end of this course, students will:

C2.1 demonstrate an understanding of social
standards and cultural sensitivity and use
appropriate and inclusive content, images, and
language in communications media produc-
tions (e.g., including people from different races,
cultures, and backgrounds in media productions;
portraying minority groups with respect and sensi-
tivity; avoiding sexism, homophobia, and cultural
or racial bias);

C€2.2 describe the effects of current trends in
communications technology (e.g., interactivity,
on-demand programming, user-generated content,
specialty channels such as the Aboriginal Peoples’
Television Network) on society and different
cultures within society.
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D. PROFESSIONAL PRACTICE AND
CAREER OPPORTUNITIES

OVERALL EXPECTATIONS

By the end of this course, students will:

D1. demonstrate an understanding of and apply safe work practices when performing communications

technology tasks;

D2. demonstrate an understanding of and adhere to legal requirements and ethical standards relating to

the communications technology industry;

D3. identify careers in communications technology for which postsecondary education is required or
advantageous, and describe college and university programs that prepare students for entry into

these occupations.

SPECIFIC EXPECTATIONS

D1. Health and Safety

By the end of this course, students will:

D1.1 describe industry hazards (e.g., ergonomic
hazards, electrical hazards, mechanical hazards),
identify sources of hazard information (e.g.,
Workplace Hazardous Materials Information
System [WHMIS], Passport to Safety), and describe
methods of preventing accidents (e.g., safety
audits, regular retraining in safety procedures);

D1.2 demonstrate an understanding of and apply
safe work practices when performing commu-
nications technology tasks (e.g., use of safe proce-
dures for lighting set-up, cable management, com-
puter operation, and ladder use; use of ergonomic
equipment and practices).

D2. Professional Standards and Ethics

By the end of this course, students will:

D2.1 demonstrate an understanding of and adhere
to laws applicable to creative content (e.g., laws
governing copyright and other creative property
rights, domain names, privacy, defamation);

D2.2 describe privacy and security issues related
to the use of communications media technology;

D2.3 demonstrate an understanding of and adhere
to ethical standards relating to the creation of
media products (e.g., restrictions on appropriation
of content and image manipulation) and to their
dissemination (e.g., honesty in advertising).

D3. Career Opportunities

By the end of this course, students will:

D3.1 describe careers in communications technology
for which postsecondary education is required
or advantageous, and identify the qualifications
required for entry into these occupations;

D3.2 describe university and college programs
that prepare students for careers in communica-
tions technology, and identify the qualifications
required for entry into these programs;

D3.3 identify groups and programs that are avail-
able to support students who are interested in
pursuing non-traditional career choices in the
communications technology industry (e.g., men-
toring programs, virtual networking/support groups,
specialized postsecondary programs, relevant
trade/industry associations);

D3.4 demonstrate an understanding of and apply
the Essential Skills that are important for suc-
cess in the communications technology indus-
try, as identified in the Ontario Skills Passport
(e.g., reading text, oral communication, job task
planning and organizing, problem solving, finding
information);

D3.5 demonstrate an understanding of and apply
the work habits that are important for success
in the communications technology industry, as
identified in the Ontario Skills Passport (e.g.,
working safely, teamwork, reliability, initiative,
customer service, entrepreneurship);




D3.6 maintain an up-to-date portfolio that
includes pieces of work and other materials
that provide evidence of their skills and
achievements in communications technology
(e.g., work logs, skills checklist, photographs, digi-
tal media, sketches, drawings), and explain why
having a current portfolio is important for
career development and advancement.
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Communications Technology:
Broadcast and Print Production,
Grade 11

Open TGJ30

This course enables students to develop knowledge and skills in the areas of graphic
communication, printing and publishing, audio and video production, and broadcast
journalism. Students will work both independently and as part of a production team to
design and produce media products in a project-driven environment. Practical projects

may include the making of signs, yearbooks, video and/or audio productions, newscasts,
and documentaries. Students will also develop an awareness of related environmental
and societal issues, and will explore secondary and postsecondary education and train-
ing pathways and career opportunities in the various communications technology fields.

Prerequisite: None

56



A. COMMUNICATIONS TECHNOLOGY

FUNDAMENTALS

OVERALL EXPECTATIONS

By the end of this course, students will:

A1. demonstrate an understanding of the core concepts, techniques, and skills required to produce a
range of audio, video, broadcast journalism, graphic arts, and printing and publishing products

or services;

A2. demonstrate an understanding of technical terminology, scientific concepts, and mathematical
concepts used in audio and video production, broadcast journalism, graphic arts, and printing
and publishing, and apply them to the creation of media products;

A3. demonstrate an understanding of and apply the interpersonal skills necessary to work effectively

in a team setting.

SPECIFIC EXPECTATIONS

A1. Core Concepts, Techniques,and
Skills

By the end of this course, students will:

A1.1 demonstrate an understanding of technologi-
cal concepts (e.g., aesthetics, control, environmen-
tal sustainability, ergonomics, fabrication/building/
creation, function, innovation, material, mechanism,
power and energy, safety, structure, systems) and
their relevance to the design and creation of
media projects (see pp. 7-8);

A1.2 use audio, video, broadcast journalism,
graphic arts, and publishing equipment safely
and correctly to perform basic production tasks
or create simple products (e.g., shoot footage with
a video camera, set up microphones, operate a sound
board, print a pamphlet on various printing devices);

A1.3 use video editing, audio editing, graphic
arts, and publishing software correctly to per-
form basic production tasks or create simple
products (e.g., use dissolves and fades, stop
motion; add titles; create simple layouts, logos);

A1.4 demonstrate an understanding of the creative
skills and techniques required to produce effec-
tive video, audio, broadcast journalism, graphic
arts, and print products (e.g., lighting techniques,
recording techniques, blocking techniques, editing
techniques, interviewing and journalistic writing
techniques, colour matching);

A1.5 identify the components of audio, video,
graphic arts, and printing systems (e.g., video
cameras, editing software, switchers, microphones,
audio mixers, computers, monitors, platesetters,
different types of presses [offset, flexographic,
gravure, letterpress], inkjet and electrostatic print-
ers, bindery equipment) and devices (e.g., camera
controls, sensor, recording media, connectors, toner,
roller, ozone filter), and describe their functions;

A1.6 use safe and appropriate methods for
installing, transporting, and storing audio,
video, broadcast journalism, and graphic arts
equipment (e.g., cameras, tripods, lights, micro-
phones, teleprompters, portable mixers, cables,
scanners) and setting up printing equipment;

A1.7 apply design principles (e.g., balance, rhythm,
proportion, contrast, and flow) and elements
(e.g., colour, line, space, form, and texture) to
communicate an idea or concept.

A2. Technical Terminology and Scientific

and Mathematical Concepts
By the end of this course, students will:

A2.1 demonstrate an understanding of terminology
related to video and audio production, broadcast
journalism, graphic arts, and publishing, and
use it correctly in oral and written communica-
tion (e.g., sampling rate, aspect ratio, headroom,
continuity, offline media, closure, voice-over, tag,
spot colour, colour mode);
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A2.2 demonstrate an understanding of scientific
concepts that relate to processes and technolo-
gies used in video and audio production and
printing (e.g., behaviour of light; conversion of
light and sound to electricity and back; digital
encoding of light, sound, and data; persistence of
vision; principles of various printing technologies
such as inkjet, electrostatic, and offset);

A2.3 use mathematical concepts and formulas as
required to complete tasks in audio and video
production, graphic arts, and print production
(e.g., calculation of lighting ratios and exposures,
timing of sequences in audio and video editing,
image scaling, imposition planning).

A3. Teamwork

By the end of this course, students will:

A3.1 explain the value of sharing ideas, informa-
tion, resources, and expertise when working in
a team setting;

A3.2 describe and use techniques that encourage
participation by all members of a team (e.g.,
brainstorming, group discussion, celebration of
others’ thoughts or contributions);

A3.3 describe and use concepts and techniques
that facilitate effective collaboration in a team
environment (e.g., cooperative discussion, conflict
resolution techniques, motivation techniques, respect
for the ideas of others, constructive criticism).



B. COMMUNICATIONS
TECHNOLOGY SKILLS

OVERALL EXPECTATIONS

By the end of this course, students will:

B1. apply project management techniques to the planning and development of audio, video, broadcast

journalism, graphic arts, and printing products;

B2. apply a design process or other problem-solving processes or strategies to meet a range of challenges
in creating audio, video, broadcast journalism, graphic arts, and printing products;

B3. create products or productions that demonstrate competence in the application of creative and

technical skills.

SPECIFIC EXPECTATIONS

B1. Project Management

By the end of this course, students will:

B1.1 use a variety of planning techniques and
tools (e.g., research, project proposals, storyboards,
script treatments) when creating plans for an
audio, video, broadcast journalism, graphic
arts, and/or printing project;

B1.2 use appropriate organizational and time-
management tools (e.g., student planners, jour-
nals, production schedules, electronic organizers,
organizational software) throughout the project
to manage resources and ensure that project
deadlines are met.

B2. Problem Solving

By the end of this course, students will:

B2.1 apply the steps in a design process to devel-
op solutions to creative challenges (e.g., define
the problem or challenge, taking into account rele-
vant contextual or background information; define
project objectives and criteria and identify con-
straints such as cost, time, or technology limitations;
gather information and generate possible solutions
using techniques such as brainstorming; evaluate
possible solutions and apply the one that most
effectively meets the objectives and criteria within
the existing constraints) (see pp. 22-23);

B2.2 apply appropriate problem-solving ap-
proaches and/or techniques to solve specific
technical problems (e.g., diagnostics, reverse engi-
neering, trial and error, divide and conquer, parts
substitution, extreme cases).

B3. Process and Production Skills

By the end of this course, students will:

B3.1 apply creative skills, equipment operating
skills, and software skills to create components
for a media production (e.g., news copy, video
footage, voice-overs for a TV news broadcast; text,
images, page layouts for a publication);

B3.2 apply editing skills to integrate the compo-
nents into a unified and effective production.
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C. TECHNOLOGY, THE ENVIRONMENT,

AND SOCIETY

OVERALL EXPECTATIONS

By the end of this course, students will:

C1. describe the impact of communications media technologies and activities on the environment, and

identify ways of reducing their harmful effects;

C2. demonstrate an understanding of social effects and issues arising from the use of communications
media technologies and the importance of respecting cultural and societal diversity in the production

of medjia projects.

SPECIFIC EXPECTATIONS

C1. Technology and the Environment

By the end of this course, students will:

C1.1 describe the effects of current audio, video,
broadcast journalism, graphic arts, and printing
technologies on the environment (e.g., increased
energy consumption, waste and disposal problems
created by rapid obsolescence, toxic wastes, noise
pollution, electromagnetic interference, RF pollution);

C1.2 describe ways in which environmental prob-
lems are being or can be addressed by the
audio, video, broadcast journalism, graphic
arts, and printing industries (e.g., using energy-
efficient equipment, upgrading rather than replac-
ing obsolete equipment, recycling equipment slated
for disposal, using environmentally friendly inks
and environmentally responsible press cleanup
methods, using the persuasive power of the media
to promote environmental stewardship, environ-
mental certification of operations [EcoLogo,

ISO 14001]).

C2. Technology and Society

By the end of this course, students will:

C2.1 demonstrate an understanding of social
standards and cultural sensitivity and use appro-
priate and inclusive content, images, and lan-
guage in communications media productions
(e.g., including people from different races, cultures,
and backgrounds in media productions; portraying
minority groups with respect and sensitivity; avoid-
ing sexism, homophobia, and cultural or racial bias);

C2.2 identify legal and ethical issues related to
communications media production (e.g., copy-
right, respect of privacy and personal information);

C€2.3 identify recent innovations in audio, video,
broadcast journalism, graphic arts, and printing
technologies (e.g., increasing affordability and
ease of use of high-quality equipment; develop-
ment of software for performing complex tasks)
and describe their social and economic effects
(e.g., new opportunities for small businesses to pro-
duce CDs, videos, and other products; weakening
of the traditional newspaper and magazine market;
new opportunities to reach specialized audiences
through short-run publishing; new opportunities
for Aboriginal or other ethnocultural or social
groups to promote their culture and points of view;
decline of old technology businesses and rise of
new technology businesses).




D. PROFESSIONAL PRACTICE AND
CAREER OPPORTUNITIES

OVERALL EXPECTATIONS

By the end of this course, students will:

D1. demonstrate an understanding of and apply safe work practices in the use of audio, video,
broadcast journalism, graphic arts, and printing equipment;

D2. identify careers in audio and video production, broadcast journalism, graphic arts, and printing
and publishing, and describe the skills, work habits, education, and training required for entry

into employment in these fields.

SPECIFIC EXPECTATIONS

D1. Health and Safety

By the end of this course, students will:

D1.1 describe industry hazards (e.g., ergonomic
hazards, electrical hazards, mechanical hazards),
identify sources of hazard information (e.g.,
Workplace Hazardous Materials Information
System [WHMIS], Passport to Safety), and
describe methods for preventing accidents;

D1.2 demonstrate an understanding of and apply
safe work practices when using equipment (e.g.,
use of gloves and other protective clothing, correct
seat placement, use of proper cable management
techniques, use of ergonomically designed equip-
ment, proper grounding of electrical devices, use of
safety chains, correct use of ladders, proper use and
storage of equipment);

D1.3 describe health risks (e.g., carpal tunnel
syndrome, eye strain) associated with the use
of audio, video, broadcast journalism, graphic
arts, and printing equipment, and identify
ways of avoiding them.

D2. Career Opportunities

By the end of this course, students will:

D2.1 identify career opportunities in audio and
video production, broadcast journalism, graph-
ic arts, and printing and publishing (e.g., direc-
tor, announcer, videographer, journalist, graphic
illustrator, printer) and describe the qualifications
and skills needed for entry into these occupations;

D2.2 identify groups and programs that are avail-

able to support students who are interested in
pursuing non-traditional career choices in the
audio and video production, broadcast journal-
ism, graphic arts, and printing and publishing
industries (e.g., mentoring programs, virtual net-
working/support groups, specialized postsecondary
programs, relevant trade/industry associations);

D2.3 demonstrate an understanding of and apply

the Essential Skills that are important for suc-
cess in the audio and video production, broad-
cast journalism, graphic arts, and printing and
publishing industries, as identified in the
Ontario Skills Passport (e.g., computer use, oral
communication, measurement and calculation,
numerical estimation, job task planning and
organizing, decision making);

D2.4 demonstrate an understanding of and

apply the work habits that are important for
success in the audio and video production,
broadcast journalism, graphic arts, and printing
and publishing industries, as identified in the
Ontario Skills Passport (e.g., working safely,
teamwork, reliability, initiative, customer service,
entrepreneurship);

D2.5 maintain an up-to-date portfolio that

includes pieces of work and other materials
that provide evidence of their skills and
achievements in audio and video production,
broadcast journalism, graphic arts, and/or
printing and publishing (e.g., work logs, skills
checklist, photographs, digital media, sketches,
drawings), and explain why having a current
portfolio is important for career development
and advancement.
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Communications Technology,
Grade 12

University/College Preparation TGJ4M

This course enables students to further develop media knowledge and skills while
designing and producing projects in the areas of live, recorded, and graphic communica-
tions. Students may work in the areas of TV, video, and movie production; radio and
audio production; print and graphic communications; photography; digital imaging;
broadcast journalism; and interactive new media. Students will also expand their aware-
ness of environmental and societal issues related to communications technology, and

will investigate career opportunities and challenges in a rapidly changing technological
environment.

Prerequisite: Communications Technology, Grade 11, University/College Preparation
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A. COMMUNICATIONS TECHNOLOGY

FUNDAMENTALS

OVERALL EXPECTATIONS

By the end of this course, students will:

A1. demonstrate an understanding of advanced concepts, techniques, and skills required to produce a
range of communications media products and services;

A2. describe different types of equipment and software and explain how they are used in creating

communications media products;

A3. demonstrate an understanding of technical terminology, scientific concepts, and mathematical
concepts used in communications technology, and apply them to the creation of media products;

A4. demonstrate an understanding of and apply the interpersonal and communications skills necessary

to work in a team environment.

SPECIFIC EXPECTATIONS

A1. Core Concepts, Techniques,
and Skills

By the end of this course, students will:

A1.1 demonstrate an understanding of advanced
concepts (e.g., floor direction, broadcast script writ-
ing, foley and soundtrack production, high dynamic
range photography, advanced studio lighting) and
creative and production techniques (e.g., pre-press
workflow, image optimization, photo workflow,
streaming media production) used to produce a
range of communications products or services;

A1.2 describe the characteristics of interfaces
(e.g., USB, IEEE 1394, optical connector) used
to connect components of a communications
system (e.g., video or digital cameras to computers,
computers to printers, microphones to sound mix-
ing and processing equipment);

A1.3 operate communications technology equip-
ment and devices correctly and use software
applications effectively to perform a variety of
production tasks (e.g., select appropriate formats
and aspect ratios for video productions; control
digital video and audio equipment such as video
monitors, cameras, DVD recorders, scanners,
microphones, and computers).

A2. Equipment and Software

By the end of this course, students will:

A2.1 describe different types of communications
devices and their components (e.g., cameras,
lighting equipment, audio and video recorders,
audio mixers, scanners, printing equipment) and
explain how they are used to produce commu-
nications products and services;

A2.2 demonstrate a thorough understanding of
different types of communications software
(e.g., software for photo, audio, and video editing,
animation, page layout, web page creation, and
computer graphics) and their application in the
production of various communications products.

A3. Technical Terminology and Scientific
and Mathematical Concepts

By the end of this course, students will:

A3.1 demonstrate an understanding of communi-
cations technology terms, and use them correctly
in oral and written communication (e.g., kerning,
framing, key frame, jump cut, peaking, video switch-
ing, audio levels, dissolve, signals, layers, vector,
file formats, proofs, file management and compres-
sion, headroom, noseroom, voice-overs);

0
o
3
3
=
3.
Q)
)
=
o
=]
w0
o
N
-
=]
o
o
Q
<

STVLNIWVYANN4 ADOTONHDIL SNOILVOINNWWOD

)]
w



ion

b
©
S
(]
o
[T
S

o
v
o

9

°

v

~
>

b

iversi

Grade 12, Un

THE ONTARIO CURRICULUM, GRADES 11 AND 12 | Technological Education

o
D

A3.2 demonstrate an understanding of scientific

concepts that relate to processes and technolo-
gies used in communications technology (e.g.,
light and colour theory, digital encoding of light
and sound, fibre optics, operation of image sen-
sors, principles of various printing technologies
[offset, gravure, flexographic, letterpress, inkjet,
electrostatic]);

A3.3 use appropriate formulas and calculations to

solve problems in pre-production, production,
and post-production work (e.g., calculating frame
rates, timelines, resolutions, file compression ratios).

A4. Teamwork

By the end of this course, students will:

AA4.1 describe and apply a variety of team-building
strategies (e.g., cooperative discussion, collaboration
strategies, conflict resolution strategies, motivational
strategies, respect for the ideas of others);

A4.2 demonstrate an understanding of and apply
techniques for encouraging collaboration and
building consensus (e.g., sharing information,
resources, and expertise; providing opportunities
for all to participate; listening);

A4.3 demonstrate an understanding of leadership
techniques (e.g., provide clear expectations, recog-
nize contributions, value opinions, communicate
progress, criticize constructively) and apply them
in a team setting.



B. COMMUNICATIONS
TECHNOLOGY SKILLS

OVERALL EXPECTATIONS

By the end of this course, students will:

B1. apply project management techniques to the planning and development of communications

media projects;

B2. apply a design process or other problem-solving processes or strategies to meet a range of

challenges in communications technology;

B3. create products or productions that demonstrate competence in the application of creative
and technical skills and incorporate current and evolving standards, processes, formats,

and technologies.

SPECIFIC EXPECTATIONS

B1. Project Management

By the end of this course, students will:

B1.1 use a variety of planning techniques and
tools (e.g., research, project proposals, design briefs,
storyboards, site maps, production schedules) when
creating plans for communications technology
projects;

B1.2 use a variety of software applications to
manage time and resources throughout a proj-
ect (e.g., scheduling software to produce production
schedules and track progress, spreadsheet software
to produce equipment availability lists and edit
decision lists);

B1.3 use review procedures to measure progress and
adapt plans and processes as necessary to ensure
timely and accurate completion of projects.

B2. Problem Solving

By the end of this course, students will:

B2.1 define a problem or challenge precisely and
in adequate detail, taking into account relevant
contextual or background information;

B2.2 define project objectives and performance
criteria precisely and in adequate detail, and
assess the effects of constraints such as cost,
time, or technology restrictions that will limit
design or problem-solving options;

B2.3 use a variety of information sources and
research techniques to help identify possible
solutions (e.g., conducting Internet and library
searches, checking manuals and other printed
materials, consulting experts);

B2.4 use idea-generating techniques such as
brainstorming, or clarification techniques such
as situation analyses, to help identify possible
solutions;

B2.5 use charts or hand-drawn sketches to organ-
ize sequences, clarify relationships, or compare
alternatives;

B2.6 evaluate possible solutions to identify those
that most effectively meet the objectives and
criteria within the existing constraints.

B3. Process and Production Skills

By the end of this course, students will:

B3.1 use advanced procedures to set up and oper-
ate media production equipment (e.g., cameras,
lighting equipment, audio and video recorders,
audio mixers, video switchers, scanners, printing
equipment, camera supports);

B3.2 apply creative skills, equipment operating
skills, and software skills to create and integrate
components for a media production (e.g., news
copy, video footage, voice-overs, graphics, anima-
tions for a TV news broadcast);

B3.3 demonstrate an understanding of and apply
industry standards for technical manipulations
(e.g., lighting, colour balance) and calibrations
(e.g., input and output devices, monitors);

B3.4 produce rich media products that conform
to evolving industry standards and formats
(e.g., interactive graphics, streamed video, radio
broadcasts).
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C. TECHNOLOGY, THE ENVIRONMENT,

AND SOCIETY

OVERALL EXPECTATIONS

By the end of this course, students will:

C1. analyse the environmental impact of recent advances in communications technology, and describe

ways of reducing harmful effects;

C2. demonstrate an understanding of the effects of communications technology and media activities on

society and cultural diversity.

SPECIFIC EXPECTATIONS

C1. Technology and the Environment

By the end of this course, students will:

C1.1 analyse the environmental costs and benefits,
local and global, of recent innovations in com-
munications technology (e.g., costs and benefits
related to resource usage, energy demand, waste
disposal, toxic substances, radiation, air and water
pollution);

C1.2 describe ways of minimizing or avoiding
harmful environmental effects caused by com-
munications technologies and media activities
(e.g., upgrade products rather than dispose of them;
turn off equipment that is not being used; treat
dead batteries as toxic waste; recycle used paper
and printer cartridges).

C2. Technology and Society

By the end of this course, students will:

C2.1 describe how cultural diversity can be
reflected in media products (e.g., by offering
specific programming for narrowcasting to differ-
ent cultural groups, creating content in minority
languages, choosing project topics that reflect the
interests of diverse communities, using inclusive
content and images);

C2.2 evaluate the societal and cultural effects of
converging and emerging technologies (e.g., in
digital imaging, interface design, interactive media)
from various perspectives (e.g., the head of an
established business, an entrepreneut, a media
worker, a consumer).




D. PROFESSIONAL PRACTICE AND
CAREER OPPORTUNITIES

OVERALL EXPECTATIONS

By the end of this course, students will:

D1. demonstrate an understanding of and apply safe work practices when performing communications

technology tasks;

D2. demonstrate an understanding of and adhere to legal requirements and ethical practices relating

to the communications technology industry;

D3. demonstrate an understanding of career opportunities and career development in a rapidly
changing technological environment, and maintain a portfolio of their work as evidence of
their qualifications for future education and employment.

SPECIFIC EXPECTATIONS

D1. Health and Safety

By the end of this course, students will:

D1.1 describe industry hazards (e.g., ergonomic,
mechanical, electrical, and chemical hazards),
identify sources of hazard information (e.g.,
Workplace Hazardous Materials Information
System [WHMIS], Passport to Safety), and
describe methods of preventing accidents
(e.g., safety audits, reqular safety training);

D1.2 demonstrate an understanding of and apply
safe work practices (e.g., using ergonomically
designed equipment and work areas, keeping
equipment in proper working order, maintaining
a well-organized workplace, using lockout proce-
dures when installing or maintaining equipment,
wearing gloves when handling hot lights, using
a spotter when climbing ladders, keeping liquids
away from electronic equipment) when perform-
ing communications technology procedures.

D2. Professional Standards and Ethics

By the end of this course, students will:

D2.1 describe various ways in which ownership
may exist and be protected in creative, intellec-
tual, or artistic works (e.g., copyright, trademarks,
patents);

D2.2 use appropriate methods to reference the
words, ideas, information, research, or findings
of others (e.g., footnotes, endnotes, parenthetical
references, bibliographies, credit lists, acknowl-
edgements, permission lists).

D3. Career Opportunities

By the end of this course, students will:

D3.1 describe career opportunities in existing,
converging, and emerging communications
technologies (e.g., digital imaging, interactive
game development, graphic arts, web/interactive
media design, audio/video production);

D3.2 describe the effects of rapidly changing
technology on employment opportunities in
communications technology;

D3.3 identify professional organizations associated
with the various communications technology
tields (e.g., TV, video, and movie production; radio;
audio and sound production; print and graphic
communications; photography and digital imaging;
broadcast journalism; interactive new media), and
describe their role in professional support and
development;

D3.4 explain the need for lifelong learning in the
communications technology industry;

D3.5 demonstrate an understanding of and apply
the Essential Skills that are important for success in
the communications technology industry, as iden-
tified in the Ontario Skills Passport (e.g., reading
text, computer use, oral communication, thinking skills);

D3.6 demonstrate an understanding of and apply
the work habits that are important for success in
the communications technology industry, as iden-
tified in the Ontario Skills Passport (e.g., working
safely, teamwork, reliability, initiative, customer
service, entrepreneurship);
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D3.7 maintain an up-to-date portfolio that includes
pieces of work and other materials that provide
evidence of their skills and achievements in
communications technology (e.g., work logs, skills
checklist, photographs, digital media, sketches, draw-
ings), and explain why having a current portfolio
is important for career development and
advancement.
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Communications Technology:
Digital Imagery and Web Design,
Grade 12

Open TGJ40

This course enables students to develop knowledge and skills in the areas of photography,
digital imaging, animation, 3D modelling, and web design. Students will work both
independently and as part of a production team to design and produce media products
in a project-driven environment. Practical projects may include photo galleries, digital
images, animations, 3D models, and websites. Students will also expand their awareness
of environmental and societal issues related to communications technology, and will
explore postsecondary education, training, and career opportunities.

Prerequisite: None
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A. COMMUNICATIONS TECHNOLOGY
FUNDAMENTALS

OVERALL EXPECTATIONS

By the end of this course, students will:

A1. demonstrate an understanding of the core concepts, techniques, and skills required to produce a
range of photographic, digital imaging, animation, 3D modelling, and/or web design products
or services;

A2. demonstrate an understanding of technical terminology, scientific concepts, and mathematical
concepts used in photography, digital imaging, animation, 3D modelling, and/or web design and
apply them to the creation of media products;
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A3. demonstrate an understanding of and apply the interpersonal skills necessary to work effectively
with clients and peers.

SPECIFIC EXPECTATIONS

A1. Core Concepts, Techniques, and A1.5 identify components of photographic and
Skills imaging systems (e.g., cameras, camera supports
and accessories, scanners, computers, monitors,

By the end of this course, students will: printers) and devices (e.g., camera controls, sensor,
mirror), and describe their functions;

A1.1 demonstrate an understanding of technologi-

cal concepts (e.g., aesthetics, control, environmen- A1.6 use safe and appropriate methods for install-
tal sustainability, ergonomics, fabrication/building/ ing, transporting, and storing photographic
creation, function, innovation, material, mechanism, and imaging equipment (e.g., removable storage
power and energy, safety, structure, systems) and devices, cameras, cables, flashes, tripods, lights,
their relevance to the design and creation of scanners);

media projects (see pp. 7-8); A1.7 apply basic design principles (e.g., balance,

A1.2 use photographic, imaging, and computer rhythm, proportion, contrast, flow) and elements
equipment safely and correctly to perform basic (e.g., colour, line, space, form, texture) to communi-
production tasks or create simple products cate an idea or concept.

(e.g., set up cameras, tripods, and lights; capture

images Zvith a digitul camera or scanner; transfer A2. Technical Terminology and Scientific
. o ices); o I
images between devices) and Mathematical Concepts
A1.3 use imaging, image editing, animation, 3D

modelling, and web design software correctly By the end of this course, students will:

to perform basic production tasks or create sim- A2.1 demonstrate an understanding of terminol-
ple products (e.g., correcting and manipulating ogy related to photography, digital imaging,

images, preparing images for web or print viewing, animation, 3D modelling, and web design, and
tweening, texture mapping, creating an animated use it correctly in oral and written communica-
GIFE, designing a web page); tion (e.g., resampling, rule of thirds, aperture, reso-

lution, image map, rastor and vector formats,
blending, colour mode, key frames, rendering,
spline, control points);

A1.4 demonstrate an understanding of the cre-
ative skills and techniques required to produce
effective photographs, digital images, animations,
3D models, and/or web pages (e.g., composition,
lighting, image editing and optimization, claymation,
site planning);
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A2.2 demonstrate an understanding of scientific A3. Teamwork
concepts that relate to processes and technolo- .

for the ideas of others, constructive criticism).

)
gies used in photography, digital imaging, ani- By the end of this course, students will: ) Q
mation, 3D modelling, and web design (e.g., ) o . b=y 3
behaviour of light, persistence of vision, digital A3.1 explain the value of sharing ideas, informa- Q 3
encoding of data, colour temperature, fibre optics, tion, resources, and expertise when working in i
operation of image sensors); a team setting; g 5
A2.3 use mathematical concepts and formulas as A3.2 describe and use techniques that encourage % A
required to complete tasks in photography, dig- participation by all members of a team (e.g., - =
ital imaging, animation, 3D modelling, and web brainstorming, group dzs‘cuss‘lon, celebration of o g
design (e.g., f16 rule, file size calculations, image others’ thoughts or contributions); 5 0
anl;”'lg, szmul'utzog of eff ;”Ct lo f tlgr avity on a bo?njmg A3.3 describe and use concepts and techniques Q. (_pl
all in an animation, calculation of frame rates). that facilitate effective collaboration in a team E g_
environment (e.g., cooperative discussion, conflict g =
resolution techniques, motivation techniques, respect o o
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B. COMMUNICATIONS
TECHNOLOGY SKILLS

OVERALL EXPECTATIONS

By the end of this course, students will:

B1. use project management techniques effectively in the development of photographic, digital imaging,
animation, 3D modelling, and web design products;

B2. apply a design process or other problem-solving processes or strategies to meet a range of challenges
in creating photographic, digital imaging, animation, 3D modelling, and web design products;

B3. create productions that demonstrate competence in the application of creative and technical skills.

SPECIFIC EXPECTATIONS

B1. Project Management

By the end of this course, students will:

B1.1 use planning techniques and tools effectively
(e.g., research, storyboards, scripts, site plans, roughs,
mock-ups, design briefs) when creating plans for
a photographic, digital imaging, animation,
3D modelling, and/or web design project;

B1.2 use appropriate organizational and time-
management tools (e.g., student planners, jour-
nals, production schedules, electronic organizers,
organizational software) throughout the project
to ensure that project deadlines are met.

B2. Problem Solving

By the end of this course, students will:

B2.1 apply the steps in a design process to devel-
op solutions to creative challenges (e.g., define
the problem or challenge, taking into account rele-
vant contextual or background information; define
project objectives and criteria and identify con-
straints such as cost, time, or technology limitations;
gather information and generate possible solutions
using techniques such as brainstorming; evaluate
possible solutions and apply the one that most
effectively meets the objectives and criteria within
the existing constraints) (see pp. 22-23);

B2.2 apply appropriate problem-solving approach-
es and/or techniques to solve specific technical
problems (e.g., diagnostics, reverse engineering,
trial and error, divide and conquer, parts substitution,
extreme cases).

B3. Process and Production Skills

By the end of this course, students will:

B3.1 apply creative skills, equipment operating
skills, and software skills to create components
for a media production (e.g., create images and
animations, design page layout and navigation
scheme, edit markup language for a website; shoot
photographs, process images, make and mount
prints for a photographic exhibition);

B3.2 apply editing skills to integrate the compo-
nents into a unified and effective production.




C. TECHNOLOGY, THE ENVIRONMENT,
AND SOCIETY

OVERALL EXPECTATIONS

By the end of this course, students will:

C1. describe the environmental impact of communications media technologies, and identify ways
of minimizing their harmful effects;

C2. demonstrate an understanding of social effects and issues arising from the use of communications
media technologies and the importance of respecting cultural and societal diversity in the production
of medjia projects.

SPECIFIC EXPECTATIONS

C1. Technology and the Environment C2.2 identify legal and ethical issues applicable to
. communications media production (e.g., copy-

By the end of this course, students will: right, respect of privacy and personal information);

C1.1 describe the effects of current photograph- €2.3 identify recent innovations in photography,
ic, digital imaging, animation, 3D modelling, digital imaging, animation, 3D modelling, and
and web design technologies on the environ- web design technology (e.g., replacement of film
ment (e.g., paperless publication, increased ener- photography by digital photography, web publica-
gy consumption, battery disposal, waste and tion as an alternative to print publication, develop-
disposal problems created by rapid obsolescence ment of software for performing complex tasks),
of equipment); and describe their social and economic effects

(e.g., decline of film manufacturing and related

€1.2 describe ways in which environmental businesses; changes in the professional photography
problems are being or can be addressed by market; new opportunities to reach specialized or
the photographic, digital imaging, animation, mass audiences via the Internet; increased access
3D modelling, and web design industries (e.g., to information; new ways for individuals and com-
use of rechargeable batteries; reduction of packaging; munities to interact socially, to share information,
recycling of paper, toner and ink cartridges; use of ideas, and creative work, and to influence public
energy-efficient equipment; upgrading rather than opinion; rapid product obsolescence; shifting job
replacing obsolete equipment; recycling equipment opportunities).

slated for disposal; environmental certification of
operations [EcoLogo, ISO 14001]).

C2. Technology and Society

By the end of this course, students will:

C2.1 demonstrate an understanding of social
standards and cultural sensitivity, and use
appropriate and inclusive content, images,
and language in communications media pro-
ductions (e.g., by including people from different
races, cultures, and backgrounds in media produc-
tions; portraying minority groups with respect
and sensitivity; avoiding sexism, homophobia,
and cultural or racial bias);
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D. PROFESSIONAL PRACTICE AND
CAREER OPPORTUNITIES

OVERALL EXPECTATIONS

By the end of this course, students will:

D1. demonstrate an understanding of and apply safe work practices in the use of photographic, imaging,
and computer equipment;

D2. identify careers in photography, digital imaging, animation, 3D modelling, and web design, and
describe the skills, work habits, education, and training required for entry into employment in
these fields.

SPECIFIC EXPECTATIONS

1. Health an f photography, digital imaging, animation, 3D
L 2l UG ERiE modelling, and/or web design industries (e.g.,

By the end of this course, students will: mentoring programs, virtual networking/support
groups, specialized postsecondary programs, rele-
D1.1 describe industry hazards (e.g., ergonomic vant trade/industry associations);
hazards, electrical hazards, mechanical hazards),
identify sources of hazard information (e.g., D2.3 demonstrate an understanding of and apply
Workplace Hazardous Materials Information the Essential Skills that are important for success
System [WHMIS], Passport to Safety), and in the photography, digital imaging, animation,
describe methods for preventing accidents; 3D modelling, and/or web design industries,
as identified in the Ontario Skills Passport (e.g.,
D1.2 demonstrate an understanding of and apply computer use, oral communication, measurement
safe work practices when using equipment (e.g., and calculation, numerical estimation, job task
use of gloves and other protective clothing, correct planning and organizing, decision making);
seat placement, use of proper cable management
techniques, use of ergonomically designed equip- D2.4 demonstrate an understanding of and apply
ment, proper grounding of electrical devices, use the work habits that are important for success
of safety chains, correct use of ladders, proper use in the photography, digital imaging, animation,
and storage of equipment); 3D modelling, and/or web design industries, as
identified in the Ontario Skills Passport (e.g.,
D1.3 describe health risks (e.g., carpal tunnel syn- working safely, teamwork, reliability, initiative,
drome, eye strain) associated with the use of customer service, entrepreneurship);
photographic, imaging, and computer equip-
ment, and identify ways of avoiding them. D2.5 maintain an up-to-date portfolio that includes

pieces of work and other materials that provide

evidence of their skills and achievements in
photography, digital imaging, animation, 3D
modelling, and/or web design (e.g., work logs,

By the end of this course, students will: skills checklist, photographs, digital media, sketch-

D2.1 identify career opportunities in photography, es, draz{)in.gs?, and explain why having a current
digital imaging, animation, 3D modelling, and/or portfolio is important for career development
web design (e.g., photographer, animator, web and advancement.

designer), and describe the qualifications and
skills needed for entry into these occupations;

D2.2 identify groups and programs that are avail-
able to support students who are interested in
pursuing non-traditional career choices in the




COMPUTER
TECHNOLOGY

Computer technology is an expanding branch of engineering, with roots in both electrical
engineering and computer science. It includes the related areas of computer hardware and
software; computer interfacing, programming, and networking; analog and digital elec-
tronics; and robotics. Computer technicians, technologists, and engineers work in every
sector of society, in careers ranging from building and repairing computer systems to
designing and installing computer networks, to designing and building prototype robots
and electronic devices.

Students taking computer technology courses will learn to work safely with computer
equipment, electronic circuits, and robotic devices, and will explore the Essential Skills and
work habits that are important for success in computer technology. Computer technology
courses prepare students for apprenticeship, further study at college or university, or entry
into the workplace directly after graduation.

The list of approved emphasis areas for computer technology can be found at
www.edu.gov.on.ca/eng/curriculum /secondary/teched.html.

e Courses in technological education are suitable for use in cooperative education programs and
in connection with other forms of experiential learning as well as in programs such as the
Specialist High Skills Major (SHSM). For more information, see pages 43—44 of this document.

e For policy guidelines pertaining to multiple-credit courses and emphasis courses, see pages 17-18
of this document.
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Computer Engineering
Technology, Grade 11

University/College Preparation TEJ3M

This course examines computer systems and control of external devices. Students

will assemble computers and small networks by installing and configuring appropriate
hardware and software. Students will develop knowledge and skills in electronics,
robotics, programming, and networks, and will build systems that use computer programs
and interfaces to control and/or respond to external devices. Students will develop an
awareness of related environmental and societal issues, and will learn about college and

university programs leading to careers in computer technology.

Prerequisite: None
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A. COMPUTER TECHNOLOGY

FUNDAMENTALS

OVERALL EXPECTATIONS

By the end of this course, students will:

A1. describe how computer components function, and discuss trends in the development of

computer hardware;

A2. describe the functions of BIOSes and operating systems, and how they interact with each other

and with computer hardware;

A3. describe the function of electronic components and the use of these components in control systems
and other circuits, and calculate values for circuit components;

AA4. describe network concepts, services, and security;

A5. demonstrate an understanding of the use of binary numbers, hexadecimal numbers, and Boolean

algebra in computer logic and data processing.

SPECIFIC EXPECTATIONS

A1. Computer Hardware

By the end of this course, students will:

A1.1 describe how the internal components of a
computer function (e.g.,, CPU, mainboard, disk
drives, RAM, chipset, video card, sound card,
expansion slot);

A1.2 describe various standards for connecting
computer components (e.g., parallel port,
RS-232, USB, IEEE 1394, VGA, DVI);

A1.3 describe trends in the development of
computer hardware (e.g., size, cost, and
speed of processors, memory, and hard drives;
video resolution; capacity of optical disks).

A2. Computer Systems

By the end of this course, students will:

A2.1 describe the essential functions and other
features of various operating systems (e.g., func-
tions: management of resources, files, processes,
and applications; features: services, usability,
performance, applications such as text editor,
web browser, or media player);

A2.2 describe changes that may be required when
upgrading hardware components or features
of a computer system (e.g., BIOS updates, instal-
lation of drivers for new hardware, resolution of
compatibility issues);

A2.3 describe the essential functions performed
by the BIOS firmware in computer systems
(e.g., POST [power on self test], boot sequence,
hardware recognition, detection of master boot
record);

A2.4 describe how the BIOS, hardware, and oper-
ating system of a computer interact.

A3. Electronics, Robotics, and
Computer Interfacing
By the end of this course, students will:

A3.1 identify and describe the functions of
electronic components (e.g., resistot, capacitor,
diode, LED);

A3.2 describe the function of electrical devices
used in control systems (e.g., stepper motor,
direct-current motor, touch sensor, accelerometer,
optical sensor, power supply);

A3.3 calculate the values of components in
electronic circuits using fundamental laws
(e.g., Ohm’s law, Kirchhoff’s laws);

A3.4 explain the importance of advances in elec-
tronics (e.g., compare size, cost, and performance
of vacuum tubes, transistors, and integrated circuits);
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A3.5 compare the advantages and disadvantages
of interfacing using desktop computers, micro-

controllers, and programmable logic controllers.

A4. Networking Concepts

By the end of this course, students will:

A4.1 explain fundamental network concepts (e.g.,
bandwidth, throughput, full duplex, half duplex);

A4.2 explain the fundamental aspects of TCP/IP
addressing as it pertains to workstations on
a network (e.g., workstation IP address, subnet
mask, MIAC [media access control] address,
default gateway address);

A4.3 describe various services offered by servers
to network clients (e.g.,, HTTP, FIE, SMTP, telnet,
printing, file transfers and storage, login);

A4.4 describe methods for making a network
secure (e.g., firewalls, data and password encryption,
user authentication, WEP or WPA keys, security of
server roomy).

A5. Data Representation and

Digital Logic

By the end of this course, students will:

A5.1 describe binary and hexadecimal numbers,
and convert positive integers among decimal,
binary, and hexadecimal number systems;

A5.2 compare binary and hexadecimal repre-
sentation of addresses and data (e.g., absolute
addressing, character codes, colours);

A5.3 relate Boolean algebra to the fundamental
logic gates and to combinations of these
gates, using symbolic, algebraic, and numeric
representations.



B. COMPUTER TECHNOLOGY

SKILLS

OVERALL EXPECTATIONS

By the end of this course, students will:

B1. build, configure, and maintain a computer system, and connect peripheral devices;

B2. set up, optimize, and back up a computer system;

B3. design, construct, create diagrams for, and troubleshoot electronic circuits and interfaces for

control systems;

B4. design, install, configure, test, and troubleshoot networks;

B5. demonstrate an understanding of fundamental programming concepts, and develop a program

that interacts with an external device.

SPECIFIC EXPECTATIONS

B1. Hardware Solutions

By the end of this course, students will:

B1.1 build a computer from parts to meet speci-
fied requirements (e.g., for gaming, business,
entertainment, media centre, or graphic design);

B1.2 use correct procedures to prevent damage to
sensitive components (e.g., use anti-static wrist
straps and mats, disconnect power when inserting
expansion cards);

B1.3 install and configure peripheral devices in
a computer system (e.g., printer, video camera,
external drives);

B1.4 document maintenance and troubleshooting
of computer hardware on a day-to-day basis
(e.g., use a journal or log to record work done,
time taken, problems found, solutions attempted,
and results).

B2. Computer Systems

By the end of this course, students will:

B2.1 set up and configure a home office system
(e.g., computer, scanner, printer, appropriate soft-
ware);

B2.2 use system utilities for optimization and
backup (e.g., defragment files; scan hard drives
for defective sectors; run complete, incremental,
and differential backups);

B2.3 configure a computer system to use multiple
operating systems (e.g., dual boot, virtual machines).

B3. Electronics, Robotics, and
Computer Interfacing
By the end of this course, students will:

B3.1 use a design process (see pp. 22-23) to
design and safely construct and test interfacing
or robotics circuits (e.g., for LED traffic lights,
VU meter, alarm system, or motor control),
using appropriate materials and techniques,
including soldering;

B3.2 troubleshoot an electronic circuit using
appropriate methods and test equipment (e.g.,
methods: isolation and substitution of components;
equipment: multimeter, oscilloscope, logic probe);

B3.3 draw and interpret diagrams that represent
circuit components and functions (e.g., schematic
diagram, block diagram, flow chart);

B3.4 use computer programs to simulate circuit
performance and to draw schematic diagrams
and circuit layouts (e.g., circuit simulator,
schematic capture software, printed circuit board
layout software).

B4. Network Setup and Management

By the end of this course, students will:

B4.1 design, install, and configure a peer-to-peer
network (e.g., choose appropriate computers and
network interfaces, construct cables, enable file
sharing) using appropriate tools, materials,
and equipment (e.g., UTP cable, 8P8C connectors,
crimping tool, cable tester);
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B4.2 draw diagrams of various LAN types
(e.g., peer-to-peer, client-server) and topologies
(e.g., bus, star, ring);

B4.3 construct various network cables (e.g.,
straight-through, crossover);

B4.4 use a variety of methods to verify the opera-
tion of a network (e.g., visual inspection, ping,
ipconfig, telnet, tracert, arp);

B4.5 use a problem-solving process (see pp. 21-23)
to troubleshoot networks.

B5. Computer Programming

By the end of this course, students will:

B5.1 use constants, variables, expressions,
and assignment statements correctly, taking
into account the order in which operations
are performed;

B5.2 use input statements, output statements,
selection structures, and repetition structures
in a program;

B5.3 use a design process (see pp. 22-23) to write,
test, and debug a computer program that con-
trols and/or responds to the inputs from an
external device (e.g., LED array, motor, relay,
infrared sensor, temperature sensor).



C. TECHNOLOGY, THE ENVIRONMENT,

AND SOCIETY

OVERALL EXPECTATIONS

By the end of this course, students will:

C1. describe environmental issues related to the widespread use of computers and associated

technologies;

C2. describe societal issues related to the widespread use of computers and associated technologies.

SPECIFIC EXPECTATIONS

C1. Technology and the Environment

By the end of this course, students will:

C1.1 describe the effects of computer and electron-
ic technology on the environment (e.g., accumu-
lation of electronic waste, including lead and other
toxic materials used in computers; release of ozone-
destroying chemicals used to wash soldering flux
from circuit boards; energy consumed by computers
left in standby mode; fuel consumption and air
pollution reduced by computerized traffic-control
systems);

C1.2 outline how community partners and
government agencies apply the reduce/reuse/
recycle concept to computer technology.

C2. Technology and Society

By the end of this course, students will:

C2.1 describe the benefits of computer and
electronic technology for society (e.g., greater
efficiency and lower costs for information services,
improved access to technology for economically
disadvantaged people and nations, development
of a“global village”);

C€2.2 describe some of the drawbacks of computer
and electronic technology for society (e.g., loss
of privacy, infringement of intellectual property
rights through unlicensed copying and electronic
distribution, a more sedentary lifestyle, spam,
telemarketing, Internet gambling addictions).
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D. PROFESSIONAL PRACTICE AND
CAREER OPPORTUNITIES

OVERALL EXPECTATIONS

By the end of this course, students will:

D1. demonstrate an understanding of relevant safety practices, standards, and legislation;

D2. describe ethical and security issues related to the use of computers;

D3. describe various careers related to computer technology and electronics, and the entry requirements

for these careers.

SPECIFIC EXPECTATIONS

D1. Health and Safety

By the end of this course, students will:

D1.1 comply with relevant industry practices,
standards, and related legislation to ensure
workplace safety (e.g., standards and regulations
specified in the Workplace Hazardous Materials
Information System [WHMIS] and the Electrical
Safety Code; grounding and enclosure standards
for electrical circuits; ergonomically sound work-
place arrangements and practices);

D1.2 describe and use appropriate equipment,
techniques, and strategies to avoid health and
safety problems associated with computer use
(e.g., back injuries from improper lifting of heavy
equipment, repetitive strain injuries, eye strain).

D2. Ethics and Security

By the end of this course, students will:

D2.1 describe the components of an acceptable-
use policy for computers (e.g., restrictions on
commercial or personal use, prohibition of inappro-
priate content, protection of privacy);

D2.2 explain the importance of and comply with
software licensing legislation (e.g., copyright
and patent acts);

D2.3 explain the importance of security (e.g., pass-
word protection, encryption) for confidential data
and other sensitive electronic information (e.g., to

protect against industrial espionage or identity theft).

D3. Career Opportunities

By the end of this course, students will:

D3.1 describe various careers related to computer
technology and electronics that require

postsecondary education (e.g., computer engineer,
systems analyst, network analyst, information
technology technician);

D3.2 describe entry requirements, including com-
puter expertise, for careers related to computer
technology (e.g., apprenticeships, university pro-
grams, college programs, industry certifications);

D3.3 identify groups and programs that are avail-
able to support students who are interested in
pursuing non-traditional career choices in com-
puter technology (e.g., mentoring programs, virtual
networking/support groups, specialized postsecondary
programs, relevant trade/industry associations);

D3.4 demonstrate an understanding of and apply
the Essential Skills that are important for suc-
cess in the computer technology industry, as
identified in the Ontario Skills Passport (OSP)
(e.g., reading text, writing, document use, computer
use, oral communication, numeracy, thinking skills);

D3.5 demonstrate an understanding of and apply
the work habits that are important for success
in the computer technology industry, as identi-
fied in the Ontario Skills Passport (e.g., working
safely, teamwork, reliability, organization, working
independently, initiative, self-advocacy);

D3.6 maintain an up-to-date portfolio that includes
pieces of work and other materials that provide
evidence of their skills and achievements in
computer technology (e.g., Passport to Safety cer-
tificate, OSP Work Plan, OSP Transition Plan, cir-
cuit diagrams, photographs of projects, video
of working robot), and explain why having a
current portfolio is important for career devel-
opment and advancement.




Computer Technology,
Grade 11

Workplace Preparation TEJ3E

This course enables students to develop knowledge and skills related to computer
hardware, networks, operating systems, and other software. Students will use utility
and application software, and learn proper procedures for installing, maintaining, and
troubleshooting computer systems and networks. Students will develop an awareness
of environmental and societal issues related to the use of computers, and will learn about
apprenticeships and other employment opportunities in the field of computer technology

that they may choose to pursue after graduation.

Prerequisite: None
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A. COMPUTER TECHNOLOGY
FUNDAMENTALS

OVERALL EXPECTATIONS

By the end of this course, students will:

A1. describe the function and development of a variety of computer hardware;

A2. describe the topologies and hardware of computer networks, and the advantages and disadvantages
of computer networking;

A3. describe the requirements and purpose of a variety of current software, and identify compatibility
issues for this software.

SPECIFIC EXPECTATIONS

A1. Computer Hardware A3. Software

By the end of this course, students will: By the end of this course, students will:

A1.1 use relevant technical terminology to A3.1 describe the purpose of various types of soft-
describe computer hardware (e.g., processors, ware (e.g., operating systems, application software,
memory, drives, monitors, printers); drivers, firmware);

A1.2 identify and describe current storage devices A3.2 compare the requirements of various operat-
(e.g., hard drives, CD/DVD drives, USB drives); ing systems (e.g., memory, hard-drive space,

rocessor type and speed, video resolution);
A1.3 describe the function of current input and P tp P

output devices (e.g., keyboards, mice, tablets, A3.3 identify a variety of current software prod-
printers, monitors, scanners, webcams); ucts, their uses, and their hardware require-
ments;
A1.4 discuss past developments and current
trends in hardware technology (e.g., changes in A3.4 describe the use of drivers and plug-and-
types, capacity, speed, and cost). play systems for computer hardware;

A3.5 identify issues of software compatibility
A2. Networking Concepts (e.g., operating systems; software, driver, and
operating system updates; hardware; backward
By the end of this course, students will: and forward compatibility of files).

A2.1 describe common network topologies and
requirements (e.g., physical layouts, equipment,
connections);

A2.2 describe the function of various types
of network hardware (e.g., hubs, switches,
routers, cabling);

A2.3 describe the advantages and disadvantages
of networked computing (e.g., data sharing,
collaborative applications, security, costs, centralized
administration, reliability, effects of equipment failure).




B. COMPUTER TECHNOLOGY

SKILLS

OVERALL EXPECTATIONS

By the end of this course, students will:

B1. research and determine hardware solutions for users” computer needs;

B2. install, update, maintain, and troubleshoot computer hardware, and back up system and user data;

B3. plan, install, and manage a computer network;

B4. install, use, and update operating systems, utility software, and application software.

SPECIFIC EXPECTATIONS

B1. Hardware Solutions

By the end of this course, students will:

B1.1 analyse user hardware needs for a personal
computer (e.g., processor type and speed, memory,
hard-drive capacity, modem and/or network card,
video card, audio card, number and types of ports,
wireless communication), and write a summary
of these needs;

B1.2 compare availability and costs for hardware
from local, national, and/or global suppliers;

B1.3 design an effective home office layout,
including the location of computers, peripherals,
furniture, and lighting.

B2. Installation, Maintenance, and
Troubleshooting
By the end of this course, students will:

B2.1 follow established procedures for installing,
servicing, and troubleshooting computer hardware;

B2.2 follow correct procedures to prevent damage
to computer components (e.g., use of anti-static
wrist straps, mats, bags, and containers);

B2.3 perform basic maintenance on the hardware
components of a computer system (e.g., remove
dust from fans and circuit boards, clean input devices
and monitor screen, change printer cartridges);

B2.4 use utility software to diagnose and correct
problems (e.g., defragment a drive, scan hard
drives for errors and defective sectors, detect and
remove viruses and spyware);

B2.5 use established procedures to perform back-
ups of system data and user information;

B2.6 install and configure expansion and upgrade
devices (e.g., video card, network card, memory,
secondary storage devices).

B3. Network Setup and Management

By the end of this course, students will:

B3.1 use a design process (see pp. 22-23) to plan
and install a home or small office network;

B3.2 install and configure additional shared
devices on a network (e.g., printers, scanner,
drives);

B3.3 use network utilities (e.g., ping, telnet, ipcon-
fig) to diagnose and correct problems (e.g.,
incorrect IP configuration, slow connections).

B4. Software Implementation

By the end of this course, students will:

B4.1 collect and analyse information from cus-
tomers to determine their software needs
(e.g., security requirements, budget, applications,
preferred platform);

B4.2 properly set up and configure software for
various user needs (e.g., business, personal, and/or
gaming applications; access for multiple users and/or
visually impaired users; master user account);

B4.3 properly install software upgrades (e.g., oper-
ating system, application software);

B4.4 install and update utility and antivirus
software.
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C. TECHNOLOGY, THE ENVIRONMENT,

AND SOCIETY

OVERALL EXPECTATIONS

By the end of this course, students will:

C1. describe environmental issues related to the widespread use of computer technology;

C2. describe societal issues related to the widespread use of computer technology.

SPECIFIC EXPECTATIONS

C1. Technology and the Environment

By the end of this course, students will:

C1.1 describe the effects of computer technology
on the environment (e.g., accumulation of elec-
tronic waste, use of lead and other toxic materials
in computers, use of ozone-destroying chemicals to
wash soldering flux from circuit boards, energy
consumed by computers left in standby mode, ener-
gy saved by use of programmable thermostats);

C1.2 outline how community partners and
government agencies apply the reduce/reuse/
recycle concept to computer technology.

C2. Technology and Society

By the end of this course, students will:

C€2.1 describe the benefits of computer technology
for society (e.g., cheaper and more efficient infor-
mation services, telecommuting, development of a
“global village”);

C€2.2 describe the drawbacks of computer technol-
ogy for society (e.g., Internet gambling addictions,
more sedentary lifestyle, spam, telemarketing, loss

of privacy).




D. PROFESSIONAL PRACTICE AND
CAREER OPPORTUNITIES

OVERALL EXPECTATIONS

By the end of this course, students will:

D1

identify and follow computer-related safety practices;

D2. describe ethical and security issues related to the use of computers;

D3. describe and apply professional customer-service practices;

D4. apply the skills required for success in the workplace;

D5. describe opportunities for careers and training related to computer technology.

SPECIFIC EXPECTATIONS

D1. Health and Safety

By the end of this course, students will:

D1.1 use appropriate equipment, techniques, and
strategies to avoid health and safety problems
when assembling, using, and maintaining com-
puter systems (e.g., repetitive strain injuries, eye
strain, electrical shock);

D1.2 describe issues related to Internet safety
(e.g., protection of information stored on computers
or transmitted over a network, cyberstalking,
cyberbullying, privacy policies).

D2. Ethics and Security

By the end of this course, students will:

D2.1 comply with acceptable-use policies for com-
puters (e.g., restrictions on commercial or personal
use, prohibition of inappropriate content and
plagiarism, protection of privacy and intellectual

property rights);

D2.2 explain how copyright legislation applies to
computer software and media content, and fol-
low proper licensing and registration procedures
for such material (e.g., rights: copyright, open
source, public domain; licences: shareware, retail,
copyleft such as Creative Commons and GNU);

D2.3 explain the importance of passwords, securi-
ty software updates, and protection of personal
information and client data.

D3. Customer Service

By the end of this course, students will:

D3.1 keep accurate records of customer informa-
tion using a database, spreadsheet, or word
processor (e. g., customer name, contact informu—
tion, contact date and time, description of the tech-
nical problem and any action taken);

D3.2 describe the importance of professionalism
in customer service (e.g., telephone etiquette,
appropriate personal appearance and demeanour,
keeping accurate records);

D3.3 follow appropriate customer-service proto-
cols and procedures (e.g., procedures for dealing
with complaints, troubleshooting, and customer
support by telephone, email, or the Internet);

D3.4 communicate with clients using an appropri-
ate level of technical terminology.

D4. Workplace Skills

By the end of this course, students will:

D4.1 use time-management skills in project set-
tings (e.g., set realistic goals, recognize time con-
straints, plan for deadlines);

D4.2 use computer terminology correctly, and
compile an up-to-date glossary of computer
terms and acronyms.
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Computer Engineering
Technology, Grade 12

University/College Preparation TEJ4AM

This course extends students” understanding of computer systems and computer
interfacing with external devices. Students will assemble computer systems by installing
and configuring appropriate hardware and software, and will learn more about funda-
mental concepts of electronics, robotics, programming, and networks. Students will
examine related environmental and societal issues, and will explore postsecondary path-
ways leading to careers in computer technology.

Prerequisite: Computer Engineering Technology, Grade 11,
University/College Preparation
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A. COMPUTER TECHNOLOGY

FUNDAMENTALS

OVERALL EXPECTATIONS

By the end of this course, students will:

A1. demonstrate an understanding of internal buses and storage devices, and of advances in

computer technology;

A2. demonstrate an understanding of system optimization and of permissions, attributes, firmware,
and communication standards used in computer systems;

A3. demonstrate an understanding of devices and electronic circuits in interfaces and control systems;

AA4. demonstrate an understanding of network addressing and routing;

A5. demonstrate an understanding of computer logic circuits and the representation, manipulation,

and transmission of data by computers.

SPECIFIC EXPECTATIONS

A1. Computer Hardware

By the end of this course, students will:

A1.1 describe the function of internal buses within
computer systems (e.g., data bus; memory bus;
address bus; buses in CPUs, RAM, and chipsets);

A1.2 identify appropriate storage devices for vari-
ous computing requirements (e.g., optical drives,
flash drives, single and arrayed hard drives);

A1.3 describe how advances in computer techno-
logy (e.g., CPUs, memory, storage) have spurred
advances in related technologies (e.g., cellular
telephones, hand-held devices, image capture systems).

A2. Computer Systems

By the end of this course, students will:

A2.1 describe how to assign permissions and
attributes to drives, folders, and files with
various operating systems (e.g., user permissions,
archiving, encryption, compression);

A2.2 describe methods for optimizing a computer
system (e.g., updating firmware, updating drivers,
defragmenting files, allocating virtual memory);

A2.3 describe the functions of the BIOS and other
firmware in computer systems (e.g., boot process,
hardware recognition, resource allocation, port
seftings, energy management);

A2.4 describe various standards for data flow
between computer ports and peripherals
(e.g., MIDI, RS-232, USB, IEEE 1394, SCSI).

A3. Electronics, Robotics, and
Computer Interfacing
By the end of this course, students will:

A3.1 use technical terminology to accurately
describe the specifications for electronic compo-
nents and computer interfaces;

A3.2 describe the function and operation of vari-
ous input devices, output devices, and electron-
ic circuits used in interface and control systems
(e.g., input devices: temperature sensor, light sensor,
position encoder; output devices: AC motor, step-
per motor; circuits: power supply, motor driver);

A3.3 calculate the values and operating parameters
of electronic components in a circuit, using fun-
damental laws and circuit-analysis techniques
(e.g., Ohm’s law, Kirchhoff’s laws, Thévenin and
Norton equivalent circuits);

A3.4 draw and interpret diagrams that use standard
symbols to represent electronic components and
the operation of control systems (e.g., schematic
diagram, block diagram, flow chart);

A3.5 research and select components based on
circuit requirements (e.g., use Internet searches,
manufacturer’s data sheets, supplier catalogues,
and/or parts database).




A4. Networking Concepts

By the end of this course, students will:

A4.1 describe the function of routed protocols
(e.g., IP, IPX) and routing protocols (e.g., RIP,
OSPE EIGRP) in the transmission of data
over a network;

AA4.2 explain the seven layers of the OSI (open
systems interconnection) model and the corre-
sponding network devices;

AA4.3 describe IP addressing and subnetting
strategies for IP networks (e.g., borrowing
bits, calculating number of subnets and hosts,
determining specific subnet address range);

AA4.4 describe static and dynamic classful public
and private addressing and related strategies
(e.g., Class A, Class B, Class C, NAT, PAT, DHCP).

A5. Data Representation and

Digital Logic

By the end of this course, students will:

A5.1 perform arithmetic operations on positive and
negative binary numbers (e.g., addition, subtrac-
tion) using two’s complement representation;

A5.2 use Boolean logic (e.g., Karnaugh maps) to
design a solution to a logic problem that has
multiple inputs and outputs (e.g., manufacturing
process, starting a car);

A5.3 use Boolean logic and the laws of Boolean
algebra to design, simplify, and build computer
logic circuits using logic gates (e.g., adder circuit,
decoder circuit);

A5.4 describe the role of flip-flop circuits in the
storage and flow of data (e.g., asynchronous
counter, synchronous counter, shiﬁ register,
memory register);

A5.5 describe how computers store and work
with different types of data, including numbers,
characters, and arrays;

A5.6 explain how analogue quantities can be
represented by digital systems (e.g., analogue-
to-digital converter, pulse-width modulation).
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B. COMPUTER TECHNOLOGY

SKILLS

OVERALL EXPECTATIONS

By the end of this course, students will:

B1. build computer systems and connection media to meet specific requirements, using appropriate

procedures, tools, and equipment;

B2. maintain and troubleshoot a variety of computer hardware and software;

B3. design, build, test, and troubleshoot interfaces and other circuits that meet specific design

requirements;

B4. design, build, configure, maintain, and troubleshoot networks, and set up various network

services for users;

B5. demonstrate an understanding of programming concepts, and create programs that interact with

external devices.

SPECIFIC EXPECTATIONS

B1. Hardware Solutions

By the end of this course, students will:

B1.1 select appropriate components and build
computer systems that meet specific requirements
(e.g., gaming system, engineering workstation,
media centre, control system, home office system);

B1.2 select and use appropriate procedures, tools,
and diagnostic equipment when assembling
computing devices (e.g., procedures: use of
anti-static wrist strap and/or mat; tools: crimper;
diagnostic equipment: multimeter, cable tester,
oscilloscope);

B1.3 construct and test connection media for
interfacing a computer with an external
device (e.g., serial cable, parallel cable).

B2. Computer Systems

By the end of this course, students will:

B2.1 use a variety of sources to collect informa-
tion for solving computer problems (e.g.,
Internet searches, technical reference materials);

B2.2 create a log and/or engineering journal to
document work done on computer systems
(e.g., troubleshooting, software updates, hardware
installations, maintenance);

B2.3 use a logical approach to diagnose and
troubleshoot computer hardware and
software problems.

B3. Electronics, Robotics, and
Computer Interfacing
By the end of this course, students will:

B3.1 use a design process (see pp. 22-23) and
appropriate software (e.g., circuit simulation
software, CAD [computer-aided design] software)
to design circuits;

B3.2 construct circuits made from both discrete
components and integrated circuits to perform
specific functions (e.g., requlated power supply,
electronic dice, audio amplifier, microcontroller-
based alarm circuit);

B3.3 safely construct electronic circuits for inter-
facing or robotic applications using appropriate
materials, tools, and techniques, including
soldering (e.g., materials: breadboard, printed
circuit board, etchant, solder; tools: soldering
iron, etch bath, third hand with magnifier);

B3.4 test and troubleshoot electronic circuits,
using appropriate methods (e.g., isolating and
substituting components) and test equipment
(e.g., multimeter, oscilloscope, logic probe), and
modify the circuits to meet design requirements
if necessary.




B4. Network Setup and Management

By the end of this course, students will:

B4.1 design and build a network (e.g., connection
media, interconnection devices, peripherals, server,
workstations) that meets user requirements;

B4.2 optimize and maintain a computer network
(e.g., check performance, accessibility, and security);

B4.3 implement various network services for
users (e.g., HITP, FTP, remote desktop, SMTP,
DHCP);

B4.4 configure workstations, servers, and/or net-
worked devices (e.g., create users, assign privileges
to folders, set up services, format and partition
hard drives);

B4.5 apply logical troubleshooting techniques,
using data from simulation and/or diagnostic
tools (e.g., simulation software, packet sniffers,
cable tester).

B5. Computer Programming

By the end of this course, students will:

B5.1 compare low-level and high-level program-
ming languages;

B5.2 apply programming concepts including
subroutines, parameter passing, decision and
repetition structures, arrays, and character
representation;

B5.3 use a design process (see pp. 22-23) to create
a program that interacts with a real-world device
(e.g., traffic light, alarm system, robot, joystick);

B5.4 write a low-level program that runs on a real
or simulated controller device (e.g., programmable
logic controller [PLCI, microcontroller, assembler
simulator).
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C. TECHNOLOGY, THE ENVIRONMENT,

AND SOCIETY

OVERALL EXPECTATIONS

By the end of this course, students will:

C1. analyse environmental issues related to the widespread use of computers and associated
technologies, and apply strategies to reduce environmental harm from computer use;

C2. analyse societal issues related to the widespread use of computers and associated technologies.

SPECIFIC EXPECTATIONS

C1. Technology and the Environment

By the end of this course, students will:

C1.1 assess the effects of computer and electronics
technology on the environment (e.g., hazardous
materials contained in computer components, use
of energy and other resources, fuel consumption
and air pollution reduced by computerized traffic-
control systems);

C1.2 outline and apply strategies to recycle or
reuse computers and computer components
(e.g., develop a local recycle/reuse program, create
an in-school public awareness campaign).

C2. Technology and Society

By the end of this course, students will:

C2.1 assess the benefits of computer and electron-
ic technology for society (e.g., improved access to
technology for economically disadvantaged people
and nations; greater efficiency and lower costs for
information services; development of a “global
village”; software that can help monitor or predict
changes in wetland area, deforestation, and climate);

C€2.2 assess the drawbacks of computer and elec-
tronics technology for society (e.g., Internet
gambling addictions, more sedentary lifestyle,
spam, telemarketing, loss of privacy, infringement
of intellectual property rights through unlicensed
copying and electronic distribution).




D. PROFESSIONAL PRACTICE AND
CAREER OPPORTUNITIES

OVERALL EXPECTATIONS

By the end of this course, students will:

D1. explain the importance of safety standards and practices, and use appropriate techniques to avoid

health and safety problems;

D2. describe ethical and security issues related to the use of computers and related technology;

D3. assess career opportunities related to computer technology and electronics, and explain the impor-
tance of postsecondary education and lifelong learning in the computer technology industry.

SPECIFIC EXPECTATIONS

D1. Health and Safety

By the end of this course, students will:

D1.1 explain the importance of following industry
health and safety standards and practices (e.g.,
standards and regulations specified in the Workplace
Hazardous Materials Information System [WHMIS]
and the Electrical Safety Code; practices such as
electrical grounding and precautionary measures
when working with live circuits and devices that
store electrical energy; ergonomically sound work-
place arrangements and practices);

D1.2 evaluate and use appropriate techniques to
avoid health and safety problems (e.g., repetitive
strain injuries, eye strain, electrical shock, burns
from soldering tools) when assembling, using,
and maintaining computer systems.

D2. Ethics and Security

By the end of this course, students will:

D2.1 describe the components of an acceptable-
use policy for computers, cellular technology,
PDAs, and/or other electronic devices (e.g.,
appropriate use, protection of intellectual property
rights, prohibition of plagiarism);

D2.2 outline a purchasing policy for computers,
taking ethical issues into account (e.g., the envi-
ronment, human rights, child labour);

D2.3 describe methods to safeguard confidential
data and other sensitive electronic information
(e.g., password protection, encryption, biometrics,
behaviometrics, steganography).

D3. Career Opportunities

By the end of this course, students will:

D3.1 assess various career opportunities related to
computer technology and electronics(e.g., com-
puter engineering technician or technologist, elec-
trical engineer, programmer, systems analyst), and
identify opportunities for further training and
certification (e.g., college or university programs,
trade certifications);

D3.2 explain the need for lifelong learning in the
computer technology industry (e.g., rapid
changes in technology, employability, progress into
positions of greater responsibility);

D3.3 demonstrate an understanding of and apply
the Essential Skills that are important for suc-
cess in the computer technology industry, as
identified in the Ontario Skills Passport (OSP)
(e.g., reading text, writing, document use, computer
use, oral communication, numeracy, thinking skills);

D3.4 demonstrate an understanding of and apply
the work habits that are important for success
in the computer technology industry, as identi-
fied in the Ontario Skills Passport (e.g., working
safely, teamwork, reliability, organization, working
independently, initiative, self-advocacy);

D3.5 maintain an up-to-date portfolio that
includes pieces of work and other materials
that provide evidence of their skills and
achievements in computer technology (e.g.,
Passport to Safety certificate, OSP Work Plan, OSP
Transition Plan, circuit diagrams, photographs of
projects, video of working robot), and explain why
having a current portfolio is important for
career development and advancement.
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Computer Technology,
Grade 12

Workplace Preparation TEJAE

This course enables students to further develop their practical understanding of computer
hardware, software, networks, and operating systems. Students will use utility and
application software, and will follow proper procedures for installing, maintaining,

and troubleshooting computer systems and networks. In addition to demonstrating

an understanding of the ethical use and environmental effects of computers, students
will develop marketable skills and assess career opportunities in the field.

Prerequisite: Computer Technology, Grade 11, Workplace Preparation
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A. COMPUTER TECHNOLOGY

FUNDAMENTALS

OVERALL EXPECTATIONS

By the end of this course, students will:

A1. describe the function and development of a variety of current computer hardware;

A2. describe network topologies, devices, and connection media as well as common user

network requirements;

A3. describe various types of software, analyse software needs, and evaluate available software.

SPECIFIC EXPECTATIONS

A1. Computer Hardware

By the end of this course, students will:

A1.1 accurately use relevant technical terminology
to describe the specifications of computer hard-
ware (e.g., type, speed, capacity, compatibility,
connections);

A1.2 describe the characteristics of processor
types (e.g., 32-bit, 64-bit, multi-core);

A1.3 describe the operation of current input and
output devices (e.g., keyboards, mice, tablets,
printers, monitors, scanners, webcams);

A1.4 describe the evolution of home computing
(e.g., cost, availability, and ease of use of computing
systems);

A1.5 describe hardware innovations in computers
and related technologies (e.g., lower costs, faster
speeds, smaller sizes, and greater memory density
for computers and for cellular, hand-held, and
biometrics devices);

A1.6 explain the effect of trends in software
design and data storage on hardware require-
ments and data processing (e.g., the need for
increased processor speed, memory, storage capaci-
ty, and bandwidth; longer boot times; large
increases in the number and size of files).

A2. Networking Concepts

By the end of this course, students will:

A2.1 research and describe common network
topologies and technologies;

A2.2 compare hardware and connection media
(e.g., hardware: hub, switch, router; media: UTP
fibre-optic cable, wireless) used for different
types of networks (e.g., home and small office,
small-to-medium enterprise);

A2.3 describe common user requirements that
affect the design of a network (e.g., shared print-
er, wireless access, shared Internet connection,
remote access).

A3. Software

By the end of this course, students will:

A3.1 describe the purpose and basic operation
of an operating system;

A3.2 describe the purpose and basic operation
of common application software (e.g., word
processors, spreadsheets, databases, programming
environments);

A3.3 describe the purpose and basic operation
of various types of utility software (e.g., system
tools, backup and recovery software, antivirus and
anti-spyware programs, security suites);

A3.4 analyse user software needs for a given
purpose;

A3.5 evaluate the suitability of available software
for a specific task;

A3.6 describe the specific minimum hardware
configurations required for various software.
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B. COMPUTER TECHNOLOGY

SKILLS

OVERALL EXPECTATIONS

By the end of this course, students will:

B1. determine and report on hardware solutions for user computing needs;

B2. install, maintain, and troubleshoot computer hardware, and design backup procedures;

B3. install, configure, manage, maintain, and troubleshoot computer networks and related services;

B4. install, configure, and update a variety of software.

SPECIFIC EXPECTATIONS

B1. Hardware Solutions

By the end of this course, students will:

B1.1 use a problem-solving process (see pp. 21-23)
to find solutions for user hardware needs, and
compare and contrast solutions for various situ-
ations (e.g., home computing, desktop publishing,
small business, large office);

B1.2 compare hardware availability and costs
from local, national, and global suppliers;

B1.3 write a report recommending computing
hardware to meet user requirements.

B2. Installation, Maintenance, and
Troubleshooting

By the end of this course, students will:

B2.1 develop and follow procedures for hardware
installation, service, and troubleshooting;

B2.2 document and follow correct procedures
to prevent damage to computer components
(e.g., use of anti-static wrist straps, mats, bags,
and containers);

B2.3 perform preventive maintenance on a variety
of hardware components;

B2.4 use utility software and/or diagnostic tools
to correct problems on a computer and/or
a network;

B2.5 design effective procedures for backing up
system data and user information.

B3. Network Setup and Management

By the end of this course, students will:

B3.1 develop and follow procedures for network
installation, service, and troubleshooting;

B3.2 set up and/or configure networked work-
stations and shared devices using appropriate
connection media (e.g., UTP straight-through and
cross-over cables, serial cables, fibre optics, wireless);

B3.3 install and configure network operating
systems and client services;

B3.4 use network utility software (e.g., protocol
analyser, extended ping, extended traceroute) to
diagnose and correct problems.

B4. Software Implementation

By the end of this course, students will:

B4.1 install and configure new software and
upgrades on a computer system;

B4.2 describe the need for software, firmware,
and device-driver upgrades, identify various
sources for them, and follow proper procedures
for installing the various types of upgrades;

B4.3 compare software availability and costs from
local, national, and global suppliers;

B4.4 use manuals and online documentation to
explore the features of new software.




C. TECHNOLOGY, THE ENVIRONMENT,

AND SOCIETY

OVERALL EXPECTATIONS

By the end of this course, students will:

C1. describe environmental issues related to the widespread use of computer technology, and
apply strategies to reduce environmental harm from computer use;

C2. analyse societal issues related to the widespread use of computer technology.

SPECIFIC EXPECTATIONS

C1. Technology and the Environment

By the end of this course, students will:

C1.1 assess the effects of computer technology
on the environment (e.g., leakage of hazardous
substances from obsolete computers dumped in
landfills or improperly recycled; increased energy
use; benefits of computer-controlled heating and
cooling systems);

C1.2 outline and apply strategies to recycle and
reuse computer components (e.g., build comput-
ers using used components and donate to a commu-
nity partner, offer a service where computers can be
upgraded using used components);

C1.3 describe and apply strategies and devices
that help reduce the energy used by computers
at home and in the workplace (e.g., software that
throttles drive speed and CPU speed, monitors that
turn off automatically, more efficient processors,
lower-speed hard drives, diskless computers, virtu-
alization to eliminate extra computers).

C2. Technology and Society

By the end of this course, students will:

C2.1 analyse the benefits of computer technology
for society (e.g., improved access to technology for
economically disadvantaged people and nations,
greater efficiency and lower costs for information
services, development of a “global village”, use of
computers to help monitor and predict long-term
environmental changes);

C2.2 analyse the drawbacks of computer technolo-
gy for society (e.g., Internet gambling addictions,
more sedentary lifestyle, spam, telemarketing, loss

of privacy).

N
o
3
©
c
-+
o
q
o
N
>
S5
=
o
Q
<

AL31D0S ANV ‘LNIWNOYIANT FJHLADOTONHDIL

O
O



=
()
=
()
S
(]
Q
()
pe
o
)
v
=
Q
=<
=
2
~N
L
()
©
(]
S
O

THE ONTARIO CURRICULUM, GRADES 11 AND 12 | Technological Education

-
o
o

D. PROFESSIONAL PRACTICE AND
CAREER OPPORTUNITIES

OVERALL EXPECTATIONS

By the end of this course, students will:

D1. explain and follow computer-related safety standards and practices;

D2. describe ethical and security issues related to the use of computers;

D3. demonstrate an understanding of professional customer-service practices;

D4. apply the skills required for success in the workplace;

D5. describe opportunities for careers and training related to computer technology, and explain
the need for lifelong learning in the computer technology industry.

SPECIFIC EXPECTATIONS

D1. Health and Safety

By the end of this course, students will:

D1.1 explain the importance of following industry
health and safety standards and practices (e.g.,
standards and regulations specified in the Workplace
Hazardous Materials Information System [WHMIS],
the Electrical Safety Code, and the Occupational
Health and Safety Act, and by the Workplace Safety
and Insurance Board [WSIB]; ergonomically sound
workplace arrangements and practices);

D1.2 describe and use appropriate equipment,
techniques, and strategies to avoid health and
safety problems when assembling, using, and
maintaining computer systems (e.g., repetitive
strain injuries, eye strain, electrical shock);

D1.3 research and discuss issues related to
Internet safety (e.g., protection of information
stored on computers or transmitted over a network,
cyberstalking, cyberbullying, privacy policies).

D2. Ethics and Security

By the end of this course, students will:

D2.1 describe the components of an acceptable-
use policy for computers (e.g., restrictions on
commercial or personal use, prohibition of inappro-
priate content and plagiarism, protection of privacy
and intellectual property rights);

D2.2 explain the reasons for software licensing
agreements and registration procedures;

D2.3 explain the importance of computer security
(e.g., passwords, security software updates, protect-
ing personal identity information and client data).

D3. Customer Service

By the end of this course, students will:

D3.1 develop procedures for tracking client data
electronically (e.g., using a spreadsheet, database,
journal, or log);

D3.2 explain the importance of professionalism in
customer relations (e.g., ensuring appropriate per-
sonal appearance, using active listening techniques,
making eye contact, speaking clearly and respectful-
ly, being approachable, being aware and respectful
of diverse cultural communication styles);

D3.3 develop and model customer-service proce-
dures for dealing with clients (e.g., procedures
for complaints, troubleshooting, and providing cus-
tomer support by telephone, email, or the Internet);

D3.4 communicate with clients using an appropri-
ate level of technical terminology;

D3.5 model user-level support for software (e.g.,
simulate an IT help desk, create an FAQ website).

D4. Workplace Skills

By the end of this course, students will:

D4.1 demonstrate time-management skills in proj-
ect settings (e.g., set realistic goals, recognize time
constraints, plan for deadlines, prioritize tasks);




D4.2 conduct and participate in all aspects
of effective meetings for various purposes
(e.g., create and follow an agenda, write and
circulate minutes, conduct chaired and round-
table meetings);

D4.3 use computer terminology correctly, and
compile a glossary of computer terms and
acronyms.

D5. Career Opportunities

By the end of this course, students will:

D5.1 explore various computer-related job oppor-
tunities in local, national, and international
businesses and industries (e.g., retail salesperson,
IT hardware technician, IT network technician,
electronic service technician);

D5.2 describe the opportunities for and the
importance of postsecondary training and
certification related to computer technology
(e.g., apprenticeship, college courses, trade certifi-
cations);

D5.3 explain the need for lifelong learning in the
computer technology industry;

D5.4 demonstrate an understanding of and apply
the Essential Skills that are important for suc-
cess in the computer technology industry, as
identified in the Ontario Skills Passport (OSP)
(e.g., reading text, writing, document use, computer
use, oral communication, numeracy, thinking
skills);

D5.5 demonstrate an understanding of and apply
the work habits that are important for success
in the computer technology industry, as identi-
fied in the Ontario Skills Passport (e.g., working
safely, teamwork, reliability, organization, working
independently, initiative, self-advocacy, customer
service);

D5.6 maintain an up-to-date portfolio that includes
pieces of work and other materials that provide
evidence of their skills and achievements in
computer technology (e.g., Passport to Safety
certificate, OSP Work Plan, OSP Transition Plan,
work logs, photographs of projects), and explain
why having a current portfolio is important
for career development and advancement.
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CONSTRUCTION
TECHNOLOGY

Construction technology has always played a central role in society. It is a multifaceted
industry in which projects can result in products, systems, processes, or services and
encompass various aspects of production, repair, and maintenance. In construction tech-
nology courses, students will learn about designing, constructing, and maintaining a
variety of buildings and structures, and will gain experience with the tools, equipment,
and processes commonly used in the field. Students will also learn about health and safety
standards in the construction industry, building codes and regulations, and employment
opportunities and careers in the various sectors of the industry, including electricity, car-
pentry, masonry, heating and cooling, and plumbing.

The construction technology courses initially focus on residential and light construction
systems related to residential buildings and structures, and progress to more advanced
residential and light commercial construction. The woodworking courses allow students
to concentrate on furniture building or cabinet making.

The list of approved emphasis areas for construction technology can be found at
www.edu.gov.on.ca/eng/curriculum /secondary/teched.html.

e Courses in technological education are suitable for use in cooperative education programs and
in connection with other forms of experiential learning as well as in programs such as the
Specialist High Skills Major (SHSM). For more information, see pages 43—44 of this document.

e For policy guidelines pertaining to multiple-credit courses and emphasis courses, see pages 17-18
of this document.
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Construction Engineering
Technology, Grade 11

College Preparation TCJ3C

This course focuses on the development of knowledge and skills related to residential
construction. Students will gain hands-on experience using a variety of construction
materials, processes, tools, and equipment; learn about building design and planning
construction projects; create and interpret working drawings and sections; and learn how
the Ontario Building Code and other regulations and standards apply to construction
projects. Students will also develop an awareness of environmental and societal issues

related to construction technology, and will explore career opportunities in the field.

Prerequisite: None
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A. CONSTRUCTION TECHNOLOGY

FUNDAMENTALS

OVERALL EXPECTATIONS

By the end of this course, students will:

A1. demonstrate an understanding of construction materials, processes, and components;

A2. describe the building codes, regulations, and standards that govern construction projects;

A3. demonstrate an understanding of the systems in a residential building;

A4. demonstrate an understanding of design considerations for residential buildings;

A5. use construction terminology correctly.

SPECIFIC EXPECTATIONS

A1. Materials, Processes, and
Components
By the end of this course, students will:

A1.1 identify and describe the uses and features
of construction materials (e.g., lumber, concrete,
oriented-strand board [OSB], adhesives, finishes,
hardware), tools (e.g., hammers, pliers, hand saws,
circular saws, drills), and equipment (e.g., gener-
ators, scaffolds);

A1.2 identify and describe the properties (e.g.,
physical, mechanical, thermal) of common natu-
ral and manufactured building materials (e.g.,
natural wood, engineered wood, steel framing);

A1.3 identify and describe the processes used to
produce a variety of construction materials (e.g.,
concrete, masonry, metal products, wood products);

A1.4 identify and describe various residential con-
struction processes (e.g., slip forming, insulated
concrete forming, platform framing, balloon fram-
ing, assembling modular cabinetry);

A1.5 identify and describe structural and
non-structural components of buildings (e.g.,
structural: footings, foundations, floors, bearing
walls, columns, beams, lintels, trusses, rafters;
non-structural: trim, siding, flooring).

A2. Building Codes, Regulations,
and Standards

By the end of this course, students will:

A2.1 describe the purpose of building codes (e.g.,
Ontario Building Code, Ontario Electrical Safety
Code, Ontario Fire and Plumbing codes);

A2.2 identify and describe regulations and/or by-
laws that apply to the design and construction
of residential buildings (e.g., municipal by-laws;
zoning regulations; official plans; requirements for
setbacks, easements, and barrier-free access);

A2.3 identify and describe standards that apply to
residential construction projects (e.g., standards
from the Canadian Standards Association [CSA],
Underwriters Laboratories of Canada [ULC], and
the Workplace Safety and Insurance Board
[WSIB));

A2.4 identify permits and inspections required for
residential construction projects (e.g., building,
plumbing, electrical);

A2.5 describe how standards for the quality and
processing of materials (e.g., [umber grades, CSA
specifications for pipe and wire) affect the design
of a building;

A2.6 identify organizations that promote sustain-
able building practices, and related standards
(e.g., Canada Green Building Council, Leadership
in Energy and Environmental Design [LEED®]
certification standards).

A3. Building Systems

By the end of this course, students will:

A3.1 identify and describe the systems in a typical
building (e.g., foundation, framing, electrical,
plumbing, roof);

A3.2 describe the relationship between structural
systems and architectural elements in construc-
tion (e.g,, cladding on an exterior support pier);

0
o
=]
(7]
-~
*
c
(o]
E‘
o
=]
m
=]
Q.
=
M
(1)
B
=]
Q
(-D|
()
=2
=]
o
o
Q
-

STVLNIWVYANN4 ADOTONHDIL NOILONYLSNOD

-
o
(9]



c

(°)
-

IS

t

©

Q
v

1

o

v

(=)
9
0

9

i
L

v
©

[

S

O

THE ONTARIO CURRICULUM, GRADES 11 AND 12 | Technological Education

-
o
o))

A3.3 identify and describe modifications to build-
ing systems that would improve the quality
and value of the building (e.g., upgraded ventila-
tion, insulation, air barrier).

A4. Design Considerations

By the end of this course, students will:

AA4.1 describe the features of different types of
houses (e.g., one-storey, two-storey, split-level,
duplex);

AA4.2 identify a variety of building types (e.g.,
residential, institutional), architectural styles
(e.g., Colonial, Tudor, Victorian, Aboriginal), and
construction engineering features (e.g., post
and beam, keystone, steel supporting columny);

AA4.3 identify components of an environmentally
friendly house (e.g., solar water heater, energy-
efficient heating and cooling systems, recycled
building materials);

A4.4 describe human factors (e.g., function,
ergonomics, aesthetics) to consider when
planning aspects of a house (e.g., size, appear-
ance, traffic flow, means of egress, use of non-
allergenic materials);

AA4.5 identify and describe the reasons for select-
ing a particular structure and materials for a
construction project (e.g., structure: wood versus
steel beams; materials: asphalt shingles versus
steel roofing);

AA4.6 identify factors affecting the design of a
foundation (e.g., drainage, soil type, load, frost
penetration);

AA4.7 identify the weather-related loads and stresses
that a building must be designed to withstand
(e.g., force of wind, snow load on roofs, expansion
and contraction due to changes in temperature and
humidity).

A5. Terminology

By the end of this course, students will:

A5.1 use correct terminology to identify and
describe materials, supplies, and structural
components (e.g., materials: plywood, concrete,
polyvinyl chloride [PVC] pipe, wire and cable;
supplies: P-trap, ground fault circuit interrupter;
structural components: footing, stud, lintel,
plenum, valance, gable);

A5.2 use correct terminology to describe construc-
tion processes and techniques (e.g., processes:
joining, levelling, squaring, making plumb;
techniques: toe-nailing, shimming);

AS5.3 use correct terminology to identify and
describe construction tools and equipment
(e.g., tools: framing hammer, level, wire stripper,
tri-square, power nailer; equipment: air compres-
sor, cement mixer).



B. DESIGN, LAYOUT, AND
PLANNING SKILLS

OVERALL EXPECTATIONS

By the end of this course, students will:

B1. apply a design process and other problem-solving processes and techniques as appropriate to
develop solutions for construction problems or challenges;

B2. create and use working drawings for a variety of residential construction projects;

B3. determine, use, and communicate accurate technical data in the design of construction projects;

B4. use the mathematical skills required in designing, laying out, and preparing estimates for

construction projects.

SPECIFIC EXPECTATIONS

B1. Design and Planning

By the end of this course, students will:

B1.1 identify the steps of a design process (see
pp. 22-23), and describe how the design process
is used in the construction industry (e.g., prepar-
ing floor plans, designing prefabricated components;
in urban planning);

B1.2 use appropriate problem-solving processes
and techniques (see pp. 21-23) to address chal-
lenges related to various residential construction
projects (e.g., house, cottage, shed, renovation);

B1.3 use models, prototypes, and/or sketches to
aid in improving the design of construction
projects;

B1.4 apply design principles (e.g., scale, proportion,
contrast) when designing systems in construction
projects (e.g., placement of electrical and plumbing
fixtures).

B2. Technical Drawings

By the end of this course, students will:

B2.1 identify the symbols, abbreviations, hatchings,
and other conventions used in various types
of drawings of residential buildings (e.g., layout,
foundation, floor plan, elevation, cross-section,
detail, electrical system, mechanical system);

B2.2 interpret technical drawings and specifications
to accurately plan and lay out residential con-
struction projects (e.g., determine dimensions,

materials required, windows and door types, and
locations of electrical devices and plumbing fixtures);

B2.3 modify and/or create hand-drafted and/or
computer-assisted technical drawings (e.g.,
orthographic, isometric, plan, elevation, plumbing,
cross-section), using appropriate metric and/or
imperial units.

B3. Using Technical Data

By the end of this course, students will:

B3.1 use appropriate sources to determine the
technical requirements for residential construc-
tion projects (e.g., technical charts and tables,
engineering reports, building codes and regulations,
standards, municipal by-laws);

B3.2 identify and describe the types of loads
(e.g., live, dead) that building codes require
residential structural members (e.g., footings,
foundations, floors, bearing walls, roofs, columns,
beams, lintels) to withstand;

B3.3 communicate accurate technical information
verbally and graphically (e.g., through written
instructions, sketches, and/or detail drawings).

B4. Mathematical Skills

By the end of this course, students will:

B4.1 determine dimensions and lay out construc-
tion projects using mathematical principles and
formulas (e.g., Pythagorean theorem, volume and
area formulas);
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B4.2 use the tables in Part 9 of the Ontario Building
Code to determine the required sizes, spacing,
and numbers of structural components (e.g.,
floor joists, lintels) for a construction project;

B4.3 prepare detailed, accurate estimates of quan-
tities and costs of materials for construction
projects, using appropriate metric and/or impe-
rial units (e.g., metres, square metres, litres, board
feet, linear feet, square feet, cubic yards);

B4.4 determine lengths and diameters of fasten-
ing devices needed to assemble various con-
struction projects (e.g., lengths and gauges of
screws, nails, and staples; diameters of dowels),
using appropriate metric and/or imperial units.



C. FABRICATION, ASSEMBLY, AND

FINISHING SKILLS

OVERALL EXPECTATIONS

By the end of this course, students will:

C1. demonstrate appropriate technical skills, including the safe use of construction tools, equipment,

and materials;

C2. demonstrate safe and accurate building techniques;

C3. correctly apply various finishes to complete residential construction projects.

SPECIFIC EXPECTATIONS

C1. Technical Skills

By the end of this course, students will:

C1.1 demonstrate safe work practices when
using hand tools, power tools, equipment,
and materials;

C1.2 correctly use metric and imperial measuring
tools and equipment in a variety of construc-
tion projects;

C1.3 lay out construction projects using a variety
of tools and equipment (e.g., framing square,
laser level, string line, plumb bob).

C2. Fabrication and Assembly

By the end of this course, students will:

C2.1 safely construct projects in accordance with
the specifications for the project (e.g., technical
drawings, lists of specified materials and fixtures);

C2.2 install various systems of a construction proj-
ect (e.g., structural, electrical, plumbing, heating/
ventilation/air-conditioning, cabinetry) in accord-
ance with codes, regulations, and standards
(e.g., building code requirements for size and spac-
ing of joists or beams, Ontario Electrical Safety
Code requirements for wiring and fixtures);

C2.3 describe modifications to improve residential
construction projects, and make these modifica-
tions where appropriate.

C3. Finishing
By the end of this course, students will:

C3.1 identify and correctly apply appropriate
exterior finishing materials (e.g., siding, stucco,
deck stain);

C3.2 identify and correctly apply appropriate
interior finishing materials (e.g., paint, wall-
paper, trim, casing).
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D. TECHNOLOGY, THE ENVIRONMENT,

AND SOCIETY

OVERALL EXPECTATIONS

By the end of this course, students will:

D1. demonstrate an understanding of the environmental effects of construction projects, and ways of

reducing harmful effects;

D2. describe how society and the construction industry affect each other.

SPECIFIC EXPECTATIONS

D1. Technology and the Environment

By the end of this course, students will:

D1.1 plan projects and processes to minimize
waste (e.g., use efficient cutting patterns, reuse
and recycle leftover materials);

D1.2 identify and describe environmentally
friendly building practices (e.g., high-efficiency
heating and cooling, renewable energy technologies,
reuse of grey water, use of materials produced from
sustainable resources);

D1.3 describe the environmental effects of using
natural and manufactured construction materi-
als (e.g., energy use, release of toxic chemicals,
disposal of manufacturing and construction waste,
effects on water supply and quality);

D1.4 describe ways of reducing and/or managing
energy consumption in the home (e.g., smart
meters, energy-efficient lighting, timers, heat-
recovery ventilators);

D1.5 describe the life cycle of a construction
product (e.g., manufacture; installation; reuse,
recycling, or disposal).

D2. Technology and Society

By the end of this course, students will:

D2.1 describe the economic and social effects of
the construction industry (e.g., land use, creation
of primary and secondary jobs, transportation of
equipment and materials; encroachment on
Aboriginal lands);

D2.2 describe factors affecting the quality of life
of the occupants of residential buildings (e.g.,
air quality; allergens; access to schools, transit,
and health care),

D2.3 describe how societal and client needs
(e.g., budget constraints, barrier-free access, energy
efficiency, cultural practices) affect construction
projects.




E. PROFESSIONAL PRACTICE AND
CAREER OPPORTUNITIES

OVERALL EXPECTATIONS

By the end of this course, students will:

E1. demonstrate an understanding of and comply with health and safety regulations and practices

specific to the construction industry;

E2. describe career opportunities in the construction industry, and the importance of lifelong learning

for these careers.

SPECIFIC EXPECTATIONS

E1. Health and Safety

By the end of this course, students will:

E1.1 describe hazards related to construction
materials, processes, tools, and equipment
(e.g., toxic or flammable fumes from solvents, paints,
varnishes, and gasoline; explosion or burns from
propane; lung damage from silica; tripping or falls
in unfinished buildings; shock from damaged power
tools or electrical equipment), and the precautions
that should be taken to avoid these hazards;

E1.2 outline and comply with health and safety
legislation and practices for the construction
industry (e.g., Workplace Safety and Insurance
Board [WSIB] regulations, provincial labour legis-
lation, Ontario Building Code, local by-laws);

E1.3 use, handle, and store materials in accord-
ance with Workplace Hazardous Materials
Information System (WHMIS) guidelines;

E1.4 describe the rights and responsibilities of
employees (e.g., the right to know, the right to
refuse, the right to participate, as outlined in the
Occupational Health and Safety Act);

E1.5 use protective clothing, gear, and equipment
appropriately (e.q., dust mask, hard hat, safety
glasses, safety harness).

E2. Career Opportunities

By the end of this course, students will:

E2.1 identify careers in construction technology
(e.g., civil or construction engineer, architectural
draftsperson, renovation technician or technologist,

indigenous environmental technician, project man-
ager), and describe the education and training
required for these careers;

E2.2 describe the importance of lifelong learning
for careers in the construction industry;

E2.3 identify groups and programs that are avail-
able to support students who are interested in
pursuing non-traditional career choices in the
construction industry (e.g., mentoring programs,
virtual networking/support groups, specialized
postsecondary programs, relevant trade/industry
associations);

E2.4 demonstrate an understanding of and apply
the Essential Skills that are important for suc-
cess in the construction industry, as identified
in the Ontario Skills Passport (e.g., reading text,
document use, measurement and calculation);

E2.5 demonstrate an understanding of and apply
the work habits that are important for success
in the construction industry, as identified in
the Ontario Skills Passport (e.g., working safely,
teamwork, reliability);

E2.6 maintain an up-to-date portfolio that includes
pieces of work and other materials that provide
evidence of their skills and achievements in
construction technology (e.g., Passport to Safety
certificate, technical drawings, reports, photographs
of projects, Ontario Skills Passport Work Plan), and
explain why having a current portfolio is impor-
tant for career development and advancement.
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Construction Technology,
Grade 11

Workplace Preparation TCJ3E

This course enables students to develop technical knowledge and skills related to car-
pentry, masonry, electrical systems, heating and cooling, and plumbing for residential
construction. Students will gain hands-on experience using a variety of materials,
processes, tools, and equipment to design, lay out, and build projects. They will create
and read technical drawings, learn construction terminology, interpret building codes
and regulations, and apply mathematical skills as they develop construction projects.

Students will also develop an awareness of environmental and societal issues related to

construction technology, and will explore postsecondary and career opportunities in the
field.

Prerequisite: None
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A. CONSTRUCTION TECHNOLOGY

FUNDAMENTALS

OVERALL EXPECTATIONS

By the end of this course, students will:

A1. identify and describe a variety of construction materials, components, and processes;

A2. describe the scope and purpose of building codes, and identify other regulations and standards

that apply to construction projects;

A3. use construction terminology correctly;

AA4. apply mathematical skills and scientific concepts in the planning and building of a variety of

construction projects.

SPECIFIC EXPECTATIONS

A1. Materials, Components, and
Processes

By the end of this course, students will:

A1.1 identify building materials used in residential
construction (e.g., natural wood, plywood, engi-
neered wood products such as oriented-strand board
[OSB], concrete, brick, adhesives, steel, copper,
acrylonitrile butadene styrene [ABS], cross-linked
polyethylene [PEX or XLPE], armoured and non-
metallic sheathed electrical cable);

A1.2 describe the properties (e.g., physical,
mechanical, thermal) of natural and manufac-
tured building materials (e.g., wood studs, steel
studs, laminated beams, engineered floor joists);

A1.3 identify the components of the various sys-
tems in a building (e.g., structural: foundation,
load-bearing wall, trusses, rafters; building enve-
lope: air barrier, insulation, cladding or siding;
electrical: service panel, conduit, cable, device
boxes, fixtures);

A1.4 identify the materials and methods used to
manufacture various construction components
(e.g., wood studs, baseboard, moulding, steel beams,
plastic pipe, armoured cable, windows, doors, paint);

A1.5 identify various construction processes
(e.g., framing, casting concrete in place, bricklaying,
tiling, installing millwork, insulating).

A2. Codes, Regulations, and Standards

By the end of this course, students will:

A2.1 describe the scope and purpose of the regu-
lations (e.g., for framing members, built-up beams,
electrical wiring, potable water piping, and drain,
waste, and vent systems) in the codes that apply
to building construction (e.g., Ontario Building
Code, Ontario Electrical Safety Code, Ontario
Fire Code);

A2.2 identify other regulations that apply to the
design of residential buildings (e.g., municipal
by-laws, zoning, official plans, requirements for
barrier-free access), and describe the process for
obtaining construction permits;

A2.3 identify safety standards that apply to
construction projects (e.g., standards from the
Occupational Health and Safety Act, the Canadian
Standards Association [CSA], and the Technical
Standards and Safety Authority).

A3. Terminology

By the end of this course, students will:

A3.1 use correct terminology to identify and
describe construction materials (e.g., concrete
forms, studs, lintels, ground-fault circuit interrupters,
P-traps, plenums, medium-density fibreboard,
plywood, cement, mortar);
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A3.2 use correct terminology to describe construc-
tion processes and techniques (e.g., processes:
framing, levelling, squaring, making plumb;
techniques: toe-nailing, shimming);

A3.3 use correct terminology to identify and
describe construction tools and equipment
(e.g., tools: builder’s level, framing hammer, wire
stripper, pliers, tri-square, trowel, pipe cutter, hand
saw, reciprocating saw, masonry saw, circular saw,
drill; equipment: air compressor, scaffolding,
cement mixer, generator, electrical test meter);

A3.4 use correct terminology to identify and
describe a variety of low-rise residential build-
ing styles (e.g., bungalow, two-storey, townhouse,
side-split).

A4. Mathematical Skills and Scientific
Concepts

By the end of this course, students will:

A4.1 convert between fractions and decimals, and
between imperial and metric units (e.g., between
feet and metres, between Fahrenheit and Celsius
temperatures), using appropriate tables or charts;

A4.2 accurately calculate the layout and materials
required for construction tasks (e.g., layout of
open stair stringers, sizes of lintels, loads and wire
gauges for electrical circuits, lengths and diameters
of drain and vent pipes, duct sizes and lengths for
residential heating/cooling systems);

AA4.3 estimate the quantities and costs of materials
for construction projects, using appropriate
metric and imperial units (e.g., metres, square
metres, cubic metres, board feet, linear feet, square
feet, cubic yards), and estimate the labour costs
for these projects;

A4.4 determine lengths and diameters of fastening
devices needed to assemble various construction
projects (e.g., lengths and gauges of screws, nails,
and staples; diameters of dowels), using appropri-
ate metric and/or imperial units;

A4.5 demonstrate an understanding of scientific
concepts (e.g., relationships among voltage, current,
resistance, and power, and between wire size and
current capacity; simple electron theory; methods of
heat transfer) related to construction technology.



B. DESIGN, LAYOUT, AND
PLANNING SKILLS

OVERALL EXPECTATIONS

By the end of this course, students will:

B1. apply a design process and/or other problem-solving processes and techniques as appropriate when
planning a variety of residential construction projects, and demonstrate an understanding of factors

that affect construction design;

B2. create and use working drawings for a variety of construction projects;

B3. determine the requirements in building codes, regulations, and standards that apply to construction
projects, and describe the permit and inspection process;

B4. plan the installation of the systems for a building.

SPECIFIC EXPECTATIONS

B1. Design and Planning

By the end of this course, students will:

B1.1 apply a design process and/or other problem-
solving techniques (see pp. 21-23) to address
construction technology challenges;

B1.2 use models, prototypes, and/or sketches to
aid in improving the design for a project;

B1.3 apply design principles (e.g., scale, proportion,
contrast) when designing residential construction
projects (e.g., kitchen layout, electrical layout,
plumbing layout, mechanical layout, structural
member layout);

B1.4 identify the weather-related loads and stresses
that a building must be designed to withstand
(e.g., force of wind, snow load on roofs, expansion
and contraction due to changes in temperature and
humidity), and describe how these factors affect
the planning and design of a construction project;

B1.5 provide rationales for using particular mate-
rials for construction projects (e.g., asphalt shingles
versus steel roofing, wood studs versus steel studs,
block versus poured concrete, natural wood joists
versus engineered joists).

B2. Working Drawings

By the end of this course, students will:

B2.1 create sketches and/or technical drawings
(e.g., orthographic, isometric, plan, elevation,

section, detail) of one or more building systems
(e.g., structural, plumbing, electrical), using man-
ual and/or computer-assisted methods and
appropriate metric and/or imperial units;

B2.2 use working drawings to help plan the
sequence of tasks for completing a construction
project (e.g., excavation, footings, foundation walls,
framing, sheathing, rough-in of mechanical systems,
drywalling, installation of devices and fixtures);

B2.3 interpret working drawings to accurately
lay out projects (e.g., determine dimensions and
placement of footings, columns, openings, and
beams; determine specified materials, size and
type of windows and doors, masonry bond pattern,
and locations of electrical, mechanical, and plumb-
ing components).

B3. Codes, Regulations, and Standards

By the end of this course, students will:

B3.1 identify the types of loads (e.g., live, dead) that
building codes require residential structural
members (e.g., footings, foundations, floors, bearing
walls, roofs, columns, beams, lintels) to withstand;

B3.2 use various resources to determine the
requirements in codes, regulations, and standards
that apply to construction projects (e.g., reference
charts and tables; published codes, regulations, and
standards; guides and trade manuals; government
and association websites);
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B3.3 describe the permit and inspection process B4.3 identify the relationships between structural

required for various aspects of construction and decorative elements in construction projects
projects (e.g., building, electrical, plumbing, (e.g., studs, toe plates, and top plates provide secure
HVAC). support for baseboards and mouldings, which cover

joints where walls meet floors and ceilings; masonry

e bond patterns provide strength and an attractive
B4. Building Systems appearance) and incorporate these relationships
into the planning and design of construction
projects;

By the end of this course, students will:

B4.1 plan systems for construction projects (e.g.,

foundation, framing, roof, electrical, plumbing); B4.4 recommend modifications to a building

project that would improve its quality and

B4.2 identify the factors affecting foundation value (e.g., upgrades to insulation, air barrier, or
design (e.g., drainage, soils, frost penetration), HVAC system to reduce operating costs; use of
and allow for these factors when planning more attractive or durable fixtures, trim, flooring,
and designing a construction project; or exterior finish).
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C. FABRICATION, ASSEMBLY, AND

FINISHING SKILLS

OVERALL EXPECTATIONS

By the end of this course, students will:

C1. demonstrate appropriate technical skills, including the safe use of construction tools, equipment,

and materials;

C2. demonstrate safe and accurate techniques for assembling construction projects;

C3. apply various finishes to complete construction projects.

SPECIFIC EXPECTATIONS

C1. Technical Skills

By the end of this course, students will:

C1.1 use, maintain, and store construction tools,
equipment, and materials safely and correctly
(e.g., tools: builder’s level, framing hammer, wire
stripper, pliers, tri-square, trowel, pipe cutter, hand
saw, reciprocating saw, masonry saw, circular saw,
drill; equipment: air compressor, scaffolding,
cement mixer, generator, electrical test meter;
materials: lumber, sheet goods, plumbing materi-
als, bricks, wiring);

C1.2 lay out construction projects using a variety
of tools and equipment (e.g., framing square,
laser level, string line, plumb bob);

C1.3 use metric and imperial units correctly dur-
ing the construction of a variety of projects;

C1.4 communicate construction information ver-
bally and graphically (e.g., through written
instructions, sketches, and/or detail drawings).

C2. Building and Assembly

By the end of this course, students will:

C2.1 construct or install components of projects
according to working drawings, lists of materi-
als and fixtures, and other design specifications
(e.g., for roof pitch, masonry bond pattern, plumb-
ing and electrical fixtures, tile patterns, mechanical
system components, and electrical and structured
wiring);

C2.2 install, test, and, if necessary, troubleshoot
various systems of a construction project (e.g.,
electrical, plumbing, heating, masonry), ensuring
that these systems comply with all applicable
codes, regulations, and standards;

C2.3 use a variety of appropriate techniques for
levelling, plumbing, bracing, and squaring
construction components;

C2.4 implement appropriate solutions for
construction problems or challenges.

C3. Finishing
By the end of this course, students will:

C3.1 apply appropriate exterior materials to finish
construction projects (e.g., vinyl or wood siding,
fascia, soffits, brick veneer);

C3.2 apply appropriate interior materials to finish
construction projects (e.g., paint, tile, trim).
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D. TECHNOLOGY, THE ENVIRONMENT,

AND SOCIETY

OVERALL EXPECTATIONS

By the end of this course, students will:

D1. demonstrate an understanding of the environmental effects of construction projects, and ways of

reducing harmful effects;

D2. demonstrate an understanding of how society and the construction industry affect each other.

SPECIFIC EXPECTATIONS

D1. Technology and the Environment

By the end of this course, students will:

D1.1 compare the efficiency and environmental
effects of a variety of energy sources used in
residential dwellings (e.g., solar, ground source,
pellets, propane, wood, oil, natural gas, wind);

D1.2 plan projects and processes to minimize waste
(e.g., use efficient cutting patterns, reuse and recycle
leftover materials);

D1.3 identify ways of reducing energy consump-
tion in the home (e.g., heat recovery ventilator,
tankless water heater, timers, energy-efficient
lighting);

D1.4 identify programs provided by community
partners and government agencies to reduce
construction waste and to reuse or recycle
construction materials (e.g., drywall, wood,
refrigerants);

D1.5 research and identify sources and certifica-
tions for construction materials that have been
manufactured using sustainable practices.

D2. Technology and Society

By the end of this course, students will:

D2.1 identify how societal and client needs
(e.g., budget constraints, barrier-free access,
energy efficiency, cultural preferences) affect
construction projects;

D2.2 describe how features of residential build-
ings (e.g., halls, atriums, stairs, ramps) can affect
the occupants’ quality of life;

D2.3 identify the economic and social effects of
the construction industry on a community or
region (e.g., direct and indirect effects on employ-
ment, waste disposal, land use, water supply,
Aboriginal land claims and traditional hunting).




E. PROFESSIONAL PRACTICE AND
CAREER OPPORTUNITIES

OVERALL EXPECTATIONS

By the end of this course, students will:

E1. demonstrate an understanding of and comply with health and safety regulations and practices

specific to the construction industry;

E2. describe career opportunities in the construction industry, and explain the importance of lifelong

learning in this field.

SPECIFIC EXPECTATIONS

E1. Health and Safety

By the end of this course, students will:

E1.1 identify hazards related to construction
materials, processes, tools, and equipment (e.g.,
toxic or flammable fumes from solvents, paints,
varnishes, and gasoline; explosion or burns from
propane; lung damage from silica; tripping or falls
in unfinished buildings; shock from damaged
power tools or electrical equipment), and the pre-
cautions that should be taken to avoid these
hazards;

E1.2 identify and comply with health and safety
legislation and practices for the construction
industry (e.g., Workplace Safety and Insurance
Board [WSIB] regulations, provincial labour legis-
lation, Ontario Building Code, local by-laws);

E1.3 use, handle, and store materials in accord-
ance with Workplace Hazardous Materials
Information System (WHMIS) guidelines;

E1.4 describe the rights and responsibilities of
employees (e.g., the right to know, the right to
refuse, the right to participate, as outlined in the
Occupational Health and Safety Act);

E1.5 use protective clothing, gear, and equipment
appropriately (e.g. dust mask, safety glasses, safe-
ty harness).

E2. Career Opportunities

By the end of this course, students will:

E2.1 identify careers in the construction industry
(e.g., construction craft worker, labourer, trades-
person, estimator, entrepreneur, interior designer,

artisan), and describe the education and train-
ing required for these careers;

E2.2 explain the importance of lifelong learning
for someone choosing a career in the construc-
tion industry;

E2.3 identify groups and programs that are avail-
able to support students who are interested in
pursuing non-traditional career choices in the
construction industry (e.g., mentoring programs,
virtual networking/support groups, specialized
postsecondary programs, relevant trade/industry
associations);

E2.4 demonstrate an understanding of and apply
the Essential Skills that are important for success
in the construction industry, as identified in the
Ontario Skills Passport (e.g., finding information,
job task planning and organizing, measurement
and calculation);

E2.5 demonstrate an understanding of and apply
the work habits that are important for success
in the construction industry, as identified in
the Ontario Skills Passport (e.g., working safely,
teamwork, reliability);

E2.6 maintain an up-to-date portfolio that includes
pieces of work and other materials that provide
evidence of their skills and achievements in
construction technology (e.g., Passport to Safety
certificate, technical drawings, reports, photographs
of projects, Ontario Skills Passport Work Plan),
and explain why having a current portfolio is
important for career development and
advancement.
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Custom Woodworking,
Grade 11

Workplace Preparation TWJ3E

This course enables students to develop knowledge and skills related to cabinet making
and furniture making. Students will gain practical experience using a variety of the
materials, tools, equipment, and joinery techniques associated with custom woodworking.
Students will learn to create and interpret technical drawings and will plan, design, and
fabricate projects. They will also develop an awareness of environmental and societal
issues related to the woodworking industry, and will explore apprenticeships, postsec-

ondary training, and career opportunities in the field that may be pursued directly after
graduation.

Prerequisite: None
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A. CUSTOM WOODWORKING

FUNDAMENTALS

OVERALL EXPECTATIONS

By the end of this course, students will:

A1. describe the features and applications of materials and processes used in custom woodworking;

A2. describe woodworking tools, equipment, and techniques, and use them safely;

A3. use correct terminology related to woodworking and the materials, tools, equipment, and

processes involved.

SPECIFIC EXPECTATIONS

A1. Materials and Processes

By the end of this course, students will:

A1.1 describe traditional and newer natural and
manufactured materials commonly used in cus-
tom woodworking projects (e.g., lumber, adhe-
sives, plywood, particle board, oriented-strand
board, medium-density fibreboard);

A1.2 identify the different classifications and grades
that apply to wood used in woodworking (e.g.,
hardwood, softwood, clear, select), and describe
the properties and flaws of wood in these clas-
sifications (e.g., knots, shrinkage, warpage);

A1.3 describe common woodworking processes
(e.g., material breakout, planing, shaping, sanding,
finishing);

A1.4 describe the various finishing processes and
materials used in custom woodworking (e.g.,
processes: painting, staining, veneering, laminat-
ing; materials: sealants, stains, varnishes, paints,
oils, lacquers, veneers).

A2. Tools, Equipment, and Techniques

By the end of this course, students will:

A2.1 describe tools and equipment commonly
used in the custom woodworking industry;

A2.2 demonstrate the ability to use, maintain,
adjust, and store woodworking tools and
equipment correctly and safely (e.g., hammers,
measuring instruments, saws, drills, lathes);

A2.3 describe and competently use common lay-
out, measuring, tracing, and assembly methods
(e.g., layout: determining and marking circumfer-
ence, radius, and angles; assembly: use of screws,
glue, dowels, biscuits, milled joints such as half lap,
mortise and tenon, dovetail, and tongue and groove).

A3. Terminology

By the end of this course, students will:

A3.1 use correct terminology to identify and
describe wood products (e.g., plywood, veneer,
annual rings, kiln-dried lumber, dressed lumber);

A3.2 use correct terminology to describe wood-

working processes and techniques (e.g., processes:

truing, dressing, joining, levelling, squaring; tech-
niques: shimming, planing, gluing, nailing);

A3.3 use correct terminology to identify and
describe woodworking tools and equipment
(e.g., air compressor, brad nailer, tri-square, planer,
router, T-bevel);

A3.4 use correct terminology to describe the ele-
ments of woodworking projects (e.g., frames,
panels, joints, drawers, doors, trim, finishes);

A3.5 use correct terminology to identify a variety
of cabinet and furniture styles (e.g., cabinet:
modular, European, face-frame, custom-built; fur-
niture: Victorian, French Provincial, Scandinavian,
art deco, mission, Shaker).
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B. DESIGN, LAYOUT, AND

PLANNING SKILLS

OVERALL EXPECTATIONS

By the end of this course, students will:

B1. apply a design process and/or other problem-solving processes and techniques when planning a
variety of woodworking projects, taking into account relevant design principles and safety standards;

B2. produce and interpret sketches and/or working drawings for a variety of woodworking projects;

B3. plan efficient and effective fabrication and assembly of the components of woodworking projects;

B4. apply the mathematical skills required in the design and construction of woodworking projects.

SPECIFIC EXPECTATIONS

B1. Design

By the end of this course, students will:

B1.1 follow the steps of a design process (see
pp- 22-23) to plan and develop a variety of
woodworking projects (e.g., kitchen counter,
cabinet, entertainment centre, coffee table, desk);

B1.2 use appropriate problem-solving processes
and techniques (see pp. 21-23) to address chal-
lenges related to various woodworking projects;

B1.3 demonstrate how design concepts (e.g., struc-
ture, aesthetics, ergonomics) affect aspects of
woodworking projects (e.g., floor plans, prefabri-
cation, choice of materials and finishes);

B1.4 use appropriate design elements (e.g., line,
shape, direction, space, texture, colour) and princi-
ples (e.g., balance, scale, proportion, contrast, unity)
to enhance the appearance and functionality of
woodworking projects;

B1.5 identify the anthropometric measurements
and ergonomic considerations for various proj-
ects (e.g., for the height and width of a chair seat
or a desk);

B1.6 identify and describe the safety standards that
apply to woodworking projects (e.g., Canadian
Standards Association [CSA] standards, Underwriters
Laboratories of Canada [ULC] standards).

B2. Working Drawings

By the end of this course, students will:

B2.1 identify and use appropriate drafting sym-
bols and drawing conventions in drawings of
various cabinetry and furniture projects;

B2.2 produce sketches and/or working drawings
(e.g., orthographic drawings, plans, elevations,
details) by hand and/or with computer-assisted
methods, using appropriate metric and/or
imperial units;

B2.3 interpret working drawings accurately to
produce woodworking projects (e.g., determine
dimensions, materials, and hardware placement).

B3. Planning and Preparation

By the end of this course, students will:

B3.1 identify and plan the interrelationship
between structural and decorative elements in
woodworking (e.g., design the structure to support
the decorative elements securely, use trim to hide
joints and fasteners, choose hardware and finishes
that suit the shape and material of a cabinet);

B3.2 plan the safe construction and installation
of components commonly used in woodwork-
ing projects (e.g., make bills of materials, compile
cut lists);

B3.3 lay out projects using a variety of tools and
equipment (e.g., tape measure, combination square,
trammel points);




B3.4 describe modifications to a woodworking
project that would improve its quality and
value (e.g., using different wood, joints, finishes,
or hardware).

B4. Mathematical Skills

By the end of this course, students will:

B4.1 calculate dimensions for woodworking proj-
ects in appropriate metric and/or imperial units;

B4.2 convert between fractions and decimals
and between imperial and metric units, using
appropriate charts and tables, to determine
dimensions and quantities for woodworking
projects (e.g., convert lengths from inches to centi-
metres, areas from square metres to square feet,
and volumes from gallons to litres);

B4.3 determine lengths and diameters of fastening
devices needed to assemble various woodwork-
ing projects (e.g., lengths and gauges of screws, nails,
and staples; lengths and diameters of dowels);

B4.4 apply mathematical concepts and formulas
when preparing components of a woodworking
project (e.g., to determine length, circumference,
radius, diameter, area, volume, and angles);

B4.5 prepare estimates of quantities and costs of
materials required to complete woodworking
projects, using appropriate metric and/or impe-
rial units (e.g., metres, square metres, litres, board
feet, linear feet, square feet).
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C. FABRICATION, ASSEMBLY, AND

FINISHING SKILLS

OVERALL EXPECTATIONS

By the end of this course, students will:

C1. fabricate and assemble custom woodworking projects safely, accurately, and efficiently;

C2. prepare surfaces and apply finishing products, trim, and hardware correctly and safely.

SPECIFIC EXPECTATIONS

C1. Fabrication and Assembly

By the end of this course, students will:

C1.1 identify and follow the appropriate procedures
to fabricate project components in a logical and
efficient sequence (e.g,, select appropriate materials
and tools, follow step-by-step instructions);

C1.2 use techniques, tools, and equipment to
safely and accurately prepare project materials
(e.g., dress raw lumber; measure, cut, square, and
drill stock);

C1.3 accurately construct projects in accordance
with working drawings and specifications;

C1.4 identify and apply appropriate quality-
control measures to ensure precise dimensions
and correct assembly (e.g., accurate measurements
and cuts, clean joints, true edges);

C1.5 use clamps, fasteners, and adhesives safely
and appropriately;

C1.6 assemble joints safely and accurately (e.g.,
butt, lap, mitred, dovetail, and rabbet joints);

C1.7 correctly install various components of a
cabinetry or furniture project (e.g., drawer slides,
shelf supports, hinges, lazy Susan, casters).

C2. Finishing
By the end of this course, students will:

C2.1 prepare surfaces correctly for finish applica-
tion according to type of material, desired fin-
ish, and intended use of the project (e.g., wood
species used, smooth or textured surface, environ-
ment in which project will be used);

C€2.2 select suitable finishes (e.g., stain, paint, varnish,
oil, wax), taking into account the type of material
to be finished, the function of the finish, and the
intended use of the project, and use appropriate
methods to apply these finishes correctly (e.g.,
brush, spray, roller);

C2.3 use appropriate techniques, tools, and
equipment correctly and safely to install trim
and hardware;

C2.4 select and correctly install appropriate sur-
face materials on counters or furniture (e.g.,
laminates, ceramics, butcher block, wood veneer).




D. TECHNOLOGY, THE ENVIRONMENT,

AND SOCIETY

OVERALL EXPECTATIONS

By the end of this course, students will:

D1. demonstrate an understanding of the environmental effects of the woodworking industry, and

ways of reducing harmful effects;

D2. describe how the woodworking industry and society affect each other.

SPECIFIC EXPECTATIONS

D1. Technology and the Environment

By the end of this course, students will:

D1.1 describe the major effects of the woodworking
industry on the environment (e.g., costs and ben-
efits related to forest management; non-sustainable
logging that causes deforestation, destruction of
old-growth forests, and/or loss of wilderness habi-
tat for endangered species; water and air pollutants
released during the production of manufactured
materials; energy required to produce and transport
materials for woodworking);

D1.2 identify the environmental effects of using
and disposing of specific natural and manufac-
tured materials (e.g., landfill or incineration of
woodworking waste; harmful emissions from some
types of paints, adhesives, and manufactured mate-
rials, which contribute to “sick building syndrome”);

D1.3 identify ways of reducing environmental
harm through the choice of particular materials
(e.g., sustainably produced products, products that
have a minimal ecological footprint, non-toxic
products);

D1.4 plan projects and use materials to minimize
waste (e.g., use efficient cutting patterns, reuse or
recycle leftover materials);

D1.5 identify various certifications and/or standards
for sustainable practices (e.g., Forest Stewardship
Council Canada standards).

D2. Technology and Society

By the end of this course, students will:

D2.1 identify the beneficial effects of woodworking
for society (e.g., production of useful and attractive
products, enjoyment for hobbyists, therapeutic ben-
efits in senior-citizens’ programs);

D2.2 describe the economic and cultural effects of
the custom woodworking industry (e.g., creation
of jobs within the community, opportunity to pre-
serve and/or apply traditional designs) on a spe-
cific community or population (e.g., Mennonite,
Aboriginal);

D2.3 describe how societal needs and client pref-
erences (e.g., budget restraints; cultural, religious,
and environmental choices; ease of use by persons
with physical disabilities) affect custom wood-
working projects.
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E. PROFESSIONAL PRACTICE AND
CAREER OPPORTUNITIES

OVERALL EXPECTATIONS

By the end of this course, students will:

E1. demonstrate an understanding of health and safety regulations and practices specific

to woodworking;

E2. identify career opportunities in custom woodworking, and describe the training required for

these careers.

SPECIFIC EXPECTATIONS

E1. Health and Safety

By the end of this course, students will:

E1.1 identify hazards related to the materials,
processes, and equipment used for custom
woodworking (e.g., flammable or toxic fumes
from solvents, paints, and varnishes; risk of injury
from cutting tools);

E1.2 outline the health and safety legislation, reg-
ulations, and standards that apply to the custom
woodworking industry (e.g., Workplace Hazardous
Materials Information System [WHMIS], Workplace
Safety and Insurance Board [WSIB] regulations,
provincial labour legislation, local by-laws);

E1.3 describe the rights and responsibilities of
employees (e.g., the right to know, the right to
refuse, the right to participate, as outlined in the
Occupational Health and Safety Act);

E1.4 demonstrate safe practices related to materi-
als, processes, tools, equipment, and facilities
used in woodworking;

E1.5 demonstrate an understanding of when
and how to use protective clothing, gear, and
equipment (e.g., ensure proper ventilation and
use appropriate protective masks when sanding
materials or applying finishes that give off
hazardous vapours).

E2. Career Opportunities

By the end of this course, students will:

E2.1 identify career opportunities in custom
woodworking (e.g., tradesperson, artisan, techni-
cian, technologist), and describe the education
and training required for these careers;

E2.2 explain the importance of lifelong learning
for someone choosing a career in the custom
woodworking industry;

E2.3 identify groups and programs that are avail-
able to support students who are interested in
pursuing non-traditional career choices in the
custom woodworking industry (e.g., mentoring
programs, virtual networking/support groups, spe-
cialized postsecondary programs, relevant trade/
industry associations);

E2.4 demonstrate an understanding of and
apply the Essential Skills that are important for
success in the custom woodworking industry,
as identified in the Ontario Skills Passport
(e.g., reading text, document use, measurement
and calculation);

E2.5 demonstrate an understanding of and apply
the work habits that are important for success
in the custom woodworking industry, as identi-
fied in the Ontario Skills Passport (e.g., reliability,
initiative, customer service);

E2.6 maintain an up-to-date portfolio that includes
pieces of work and other materials that provide
evidence of their skills and achievements in
custom woodworking (e.g., Passport to Safety
certificate, technical drawings, reports, photographs,
Ontario Skills Passport Work Plan), and explain
why having a current portfolio is important for
career development and advancement.




Construction Engineering
Technology, Grade 12

College Preparation TCJ4AC

This course enables students to further develop knowledge and skills related to residential
construction and to explore light commercial construction. Students will gain hands-on
experience using a variety of materials, processes, tools, and equipment, and will learn
more about building design and project planning. They will continue to create and inter-
pret construction drawings and will extend their knowledge of construction terminology
and of relevant building codes and regulations, as well as health and safety standards

and practices. Students will also focus on environmental and societal issues related to
construction engineering technology, and will explore career opportunities in the field.

Prerequisite: Construction Engineering Technology, Grade 11, College Preparation

127



c
()
-
©
-
©
Q
()
ol
o
)
o)
2
©
Y
~N
-
)
©
(]
o
O

THE ONTARIO CURRICULUM, GRADES 11 AND 12 | Technological Education

-
N
(o]

A. CONSTRUCTION TECHNOLOGY

FUNDAMENTALS

OVERALL EXPECTATIONS

By the end of this course, students will:

A1. demonstrate an understanding of natural and manufactured materials, construction processes, and

building components;

A2. demonstrate an understanding of building codes, regulations, and standards that govern residential

and light commercial construction projects;

A3. demonstrate an understanding of the systems in residential and light commercial buildings;

A4. demonstrate an understanding of design considerations for residential and light commercial buildings;

A5. use construction terminology correctly.

SPECIFIC EXPECTATIONS

A1. Materials, Processes, and
Components
By the end of this course, students will:

A1.1 assess the properties (e.g., physical, mechanical,
thermal) of various natural and manufactured
building materials (e.g., wood studs, steel studs,
laminated beams, engineered floor joists);

A1.2 compare different building materials and
techniques that can be used for the same pur-
pose (e.g., cement block versus poured concrete for
a foundation, wood versus steel doors, digging a
trench versus using a pneumatic torpedo to install
a water service, nails versus adhesive for attaching
panelling);

A1.3 describe the various processes used to
produce common construction materials and
components (e.g., concrete and masonry products,
engineered wood products, doors, windows, trusses);

A1.4 compare the processes for constructing com-
mon types of foundations and structural sup-
ports for a building (e.g., slip forming, insulated
concrete forming, post and beam, platform framing,
balloon framing);

A1.5 assess various types of structural and non-
structural components of a building (e.g., struc-
tural: floors, studs, trusses, rafters, engineered floor
joists, laminated beams; non-structural: trim,
stiles, cabinetry, curtain walls, siding);

A1.6 describe the relationship between structural
and architectural components in a building (e.g.,
cladding on a support pier, material concealing a
steel beam).

A2. Building Codes, Regulations, and

Standards

By the end of this course, students will:

A2.1 identify and explain the building codes that
apply to residential and light commercial con-
struction (e.g., Ontario Building Code, Ontario
Electrical Safety Code, Ontario Fire Code);

A2.2 identify the authorities that regulate residential
and light commercial construction (e.g., munici-
palities, conservation authorities), and explain the
pertinent regulations (e.g., requirements for set-
backs, easements, and barrier-free access);

A2.3 identify permits and inspections required for
residential and light commercial construction
projects (e.g., building, plumbing, electrical);

A2.4 identify and describe the standards that apply
to residential and light commercial construction
projects (e.g., standards from the Workplace Safety
and Insurance Board [WSIB], the Canadian
Standards Association [CSA], and Underwriters
Laboratories of Canada [ULC]);

A2.5 describe standards for sustainable building
practices (e.g., Leadership in Energy and Environ-
mental Design [LEED®] certification standards).




A3. Building Systems

By the end of this course, students will:

A3.1 describe the foundations of typical residen-
tial and light commercial buildings, and outline
the requirements of the Ontario Building Code
that apply to these foundations;

A3.2 describe the structural systems of typical
residential and light commercial buildings,
and outline the requirements of the Ontario
Building Code that apply to these systems;

A3.3 describe the components of electrical sys-
tems of typical residential and light commercial
buildings (e.g., service, circuit-breaker panels,
wiring, fixtures), and outline the requirements of
the Ontario Electrical Safety Code that apply to
these systems;

A3.4 describe the components of plumbing sys-
tems of typical residential and light commercial
buildings (e.g., water supply, piping, fixtures,
sewer or septic tank connection), and outline the
requirements of the Ontario Building Code
(Parts 7 and 8) that apply to these systems;

A3.5 describe heating and cooling systems in typi-
cal residential and light commercial buildings
(e.g., forced-air furnace, hot-water boiler, ducts,
electrical heating, air conditioning), and outline
the requirements of the Ontario Building Code
(Part 6) that apply to these systems.

A4. Design Considerations

By the end of this course, students will:

A4.1 assess the human factors (e.g., function,
ergonomics, aesthetics) to consider when plan-
ning aspects of a building (e.g., size, appearance,
traffic flow, means of egress, use of non-allergenic
materials);

AA4.2 explain the reasons for selecting a particular
structure and materials for a construction
project (e.g., structure: wood versus steel beams;
materials: asphalt or cedar shingles versus steel
roofing, siding versus brick);

AA4.3 describe factors affecting the design of a
foundation (e.g., drainage, soil type, load, frost
penetration);

A4.4 describe the weather-related loads and
stresses that a building must be designed to
withstand (e.g., force of wind, snow load on
roofs, expansion and contraction due to changes
in temperature and humidity);

A4.5 compare various building types (e.g. residen-
tial, light commercial), architectural styles (e.g.,
Colonial, Tudor, Victorian, Aboriginal), and their
engineering features (e.g., engineered floor joists,
exposed roof trusses, steel beams, fire barriers).

A5. Terminology

By the end of this course, students will:

A5.1 use correct terminology to identify and
describe construction components and materials
(e.g., stud, girder, ground-fault circuit interrupter,
P-trap, plenum, conduit, armoured cable);

A5.2 use correct terminology to identify and
describe construction processes and concepts
(e.g., processes: dress, rip, crosscut, joint; concepts:
slope, load, thermal resistance, stability, compres-
sion strength);

A5.3 use correct terminology to identify and
describe construction tools and equipment
(e.g., air compressor, laser level, backhoe, framing
hammer, wire stripper, tri-square);

A5.4 use correct terminology to identify and
describe the documents used for planning,
scheduling, and controlling the construction
process (e.g., schedules, contracts, Gantt charts,
permits, sub-trade contracts).
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B. DESIGN, LAYOUT, AND
PLANNING SKILLS

OVERALL EXPECTATIONS

By the end of this course, students will:

B1. apply a design process, other problem-solving techniques, and related concepts and principles,
as appropriate, to plan construction projects and develop solutions for construction problems

and challenges;

B2. create and interpret drawings of residential and light commercial construction projects;

B3. determine, use, and communicate accurate technical data for construction projects;

B4. plan systems for residential and/or light commercial buildings;

B5. apply the mathematical skills required in designing, laying out, and preparing estimates for
residential and light commercial construction projects.

SPECIFIC EXPECTATIONS

B1. Design and Planning

By the end of this course, students will:

B1.1 explain how the design process is used in
the construction industry (e.g., developing floor
plans, designing prefabricated buildings; in urban
planning);

B1.2 use appropriate problem-solving processes
and techniques to address challenges related to
various residential and light commercial con-
struction projects;

B1.3 apply technological concepts (e.g., aesthetics,
ergonomics, function) to the design of construc-
tion projects (e.g., shape of staircases, appearance
of facades, layout of floors, placement of electrical
and plumbing fixtures);

B1.4 apply design principles and elements to the
design of construction projects (e.g., principles:
scale, proportion, balance, contrast; elements:
shape, space, line, texture, colour).

B2. Technical Drawings

By the end of this course, students will:

B2.1 interpret technical drawings to accurately plan
and lay out residential and light commercial
construction projects (e.g., determine dimensions,
materials required, hardware placement, window
and door sizes and types, and location of electrical
and plumbing fixtures);

B2.2 create at least one working drawing of a
building system (e.g., structural, electrical,
plumbing, heating/ventilation/air-conditioning)
with manual and/or computer-assisted meth-
ods, using appropriate views (e.g., orthographic,
plan, elevation, isometric, 3D, section, detail) and
metric and/or imperial units.

B3. Using Technical Data

By the end of this course, students will:

B3.1 use various resources to determine technical
data, code requirements, and standards for
construction projects (e.g., reference charts and
tables; reports; published codes, regulations, and
standards; Quides and trade manuals; manufac-
turers’ instructions; government and association
websites);

B3.2 describe the building code requirements for
forces and stresses due to loads and weather
conditions (e.g., heat, cold, wind, snow, rain) that
structural members (e.g., footings, foundations,
floors, bearing walls, roofs, columns, beams, lintels)
must be designed to withstand;

B3.3 communicate accurate technical information
verbally and graphically.




B4. Building Systems

By the end of this course, students will:

B4.1 develop plans for a foundation suitable for
the site conditions and building design (e.g., site
conditions: hydrostatic pressure, drainage, soils,
frost penetration; design: type of framing and
exterior wall finishes);

B4.2 plan the installation of the systems used
in typical residential and/or light commercial
buildings (e.g., foundation, framing, electrical,
plumbing, heating/ventilation/air-conditioning);

B4.3 identify and compare modifications (e.g.,
upgraded ventilation, insulation, or air barriers)
that would improve the quality and value of a
building project (e.g., resale value, cost recovery).

B5. Mathematical Skills

By the end of this course, students will:

B5.1 calculate dimensions and lay out construc-
tion projects using relevant mathematical prin-
ciples and formulas (e.g., Pythagorean theorem,
volume and area formulas);

B5.2 convert between fractions and decimals
and between metric and imperial units, using
appropriate tables, charts, software, and/or
online conversion tools;

B5.3 use the tables in Part 9 of the Ontario Building
Code to determine the required sizes, spacing,
and number of structural components for con-
struction projects (e.g., footings, floor joists, wall
studs, rafters, beams, columns);

B5.4 prepare detailed, accurate estimates of the
quantities and costs of materials required for
construction projects (e.g., concrete, aggregate,
reinforcing steel, asphalt, lumber, roofing, interior
and exterior finishes).
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C. FABRICATION, ASSEMBLY, AND

FINISHING SKILLS

OVERALL EXPECTATIONS

By the end of this course, students will:

C1. demonstrate appropriate technical skills, including the safe use of construction tools, equipment,

and materials;

C2. demonstrate safe and accurate building techniques;

C3. apply various finishes to complete residential and light commercial construction projects.

SPECIFIC EXPECTATIONS

C1. Technical Skills

By the end of this course, students will:

C1.1 demonstrate safe work practices when using
hand and power tools, materials, and equipment;

C1.2 use metric and imperial units correctly to
measure and specify materials and components
for a variety of construction projects;

C1.3 lay out construction projects using a variety
of tools and equipment (e.g., framing square, laser
level, string line, plumb bob).

C2. Fabrication and Assembly

By the end of this course, students will:

C2.1 construct projects in accordance with design
specifications (e.g., working drawings, lists of
specified materials and fixtures);

C2.2 safely install various systems of a construction
project (e.g., electrical, plumbing, heating/ventilation/
air-conditioning) in accordance with codes, regu-
lations, and standards (e.g., Ontario Building
Code requirements for joists and beams);

C2.3 describe and implement appropriate solutions
and/or modifications in response to problems
encountered in residential and light commercial
construction projects.

C3. Finishing
By the end of this course, students will:

C3.1 apply appropriate exterior materials to finish
residential and light commercial construction
projects (e.g., siding, brick, stone, exterior doors,
windows, metal roofing);

C3.2 apply appropriate interior materials to finish
residential and light commercial construction
projects (e.g., baseboard, wainscoting, crown
moulding, interior doors, hardware, built-ins).




D. TECHNOLOGY, THE ENVIRONMENT,

AND SOCIETY

OVERALL EXPECTATIONS

By the end of this course, students will:

D1. identify and evaluate measures that can be taken to conserve resources on construction projects;

D2. explain how the construction industry and society affect each other.

SPECIFIC EXPECTATIONS

D1. Technology and the Environment

By the end of this course, students will:

D1.1 plan projects and construction processes to
minimize waste (e.g., use efficient cutting patterns,
reuse leftover material);

D1.2 describe the costs and benefits of environ-
mentally friendly building practices (e.g., high-
efficiency heating and cooling, renewable energy
technologies, reuse of grey water, use of materials
produced from sustainable resources);

D1.3 compare ways of reducing the environmental
footprint of construction projects through the
choice of energy sources (e.g., solar, geothermal,
wind), building design (e.g., extra insulation, high-
efficiency heating systems, green roof), and con-
struction processes (e.g., use of recycled material,
fuel-efficient equipment);

D1.4 outline strategies to reduce, reuse, and recy-
cle construction materials, and identify meth-
ods for implementing sustainable building
practices (e.g., work with a community partner or
government agency, help develop local programs,
create a public awareness campaign);

D1.5 research and describe strategies for imple-
menting sustainable building practices (e.g.,
Canada Green Building Council guidelines, Forest
Stewardship Council Canada standards).

D2. Technology and Society

By the end of this course, students will:

D2.1 research and assess the economic and social
effects of the construction industry (e.g., creation
of primary and secondary jobs, transport of materi-
als, land use, resource management, encroachment
on Aboriginal lands);

D2.2 describe the factors affecting the quality of
life of the occupants of residential and/or light
commercial buildings (e.g., air quality, allergens,
carcinogens, aesthetics, access to transit and other
services);

D2.3 describe how provincial and municipal regu-
lations affect the design and cost of construction
projects and influence how the construction
industry meets societal needs;

D2.4 identify factors to consider in community
planning (e.g., population density, ecology, culture).
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E. PROFESSIONAL PRACTICE AND
CAREER OPPORTUNITIES

OVERALL EXPECTATIONS

By the end of this course, students will:

E1. demonstrate an understanding of and comply with health and safety regulations and practices

specific to the construction industry;

E2. demonstrate an understanding of careers in the construction industry and the education, training,

and workplace skills required for these careers.

SPECIFIC EXPECTATIONS

E1. Health and Safety

By the end of this course, students will:

E1.1 assess hazards related to construction mate-
rials, processes, tools, and equipment (e.g., toxic
or flammable fumes from solvents, paints, varnishes,
and gasoline; explosion or burns from propane;
lung damage from silica; tripping or falls in unfin-
ished buildings; shock from damaged power tools
or electrical equipment), and describe the precau-
tions that should be taken to avoid these hazards;

E1.2 describe and comply with health and safety
legislation and practices for the construction
industry (e.g.,, Workplace Safety and Insurance
Board [WSIB] regulations, provincial labour legis-
lation, local by-laws);

E1.3 use, handle, and store materials in accord-
ance with Workplace Hazardous Materials
Information System (WHMIS) guidelines;

E1.4 describe the rights and responsibilities of
employees (e.g., the right to know, the right to
refuse, the right to participate, as outlined in the
Occupational Health and Safety Act);

E1.5 demonstrate the understanding of when and
how to use appropriate protective clothing,
gear, and equipment (e.g., hard hat, respirator,
safety harness).

E2. Career Opportunities

By the end of this course, students will:

E2.1 describe a variety of careers in the construction
industry (e.g., contractor, architect, engineer, trades-
person, technician, technologist, labourer, project
manager), and identify relevant postsecondary
programs and their admission requirements;

E2.2 explain the importance of lifelong learning
for careers in the construction industry;

E2.3 demonstrate an understanding of and apply
the Essential Skills that are important for suc-
cess in the construction industry, as identified
in the Ontario Skills Passport (e.g., computer use,
data analysis, measurement and calculation);

E2.4 demonstrate an understanding of and apply
the work habits that are important for success
in the construction industry, as identified in
the Ontario Skills Passport (e.g., working safely,
teamwork, initiative);

E2.5 maintain an up-to-date portfolio that
includes pieces of work and other materials
that provide evidence of their skills and
achievements in construction technology (e.g.,
Passport to Safety certificate, technical drawings,
reports, photographs of projects, Ontario Skills
Passport Work Plan and Transition Plan), and
explain why having a current portfolio is
important for career development and
advancement.




Construction Technology,
Grade 12

Workplace Preparation TCJ4E

This course enables students to further develop technical knowledge and skills related
to residential construction and to explore light commercial construction. Students will
continue to gain hands-on experience using a variety of materials, processes, tools, and
equipment; create and interpret construction drawings; and learn more about building
design and project planning. They will expand their knowledge of terminology, codes
and regulations, and health and safety standards related to residential and light com-

mercial construction. Students will also expand their awareness of environmental and
societal issues related to construction technology, and will explore entrepreneurship and
career opportunities in the industry that may be pursued directly after graduation.

Prerequisite: Construction Technology, Grade 11, Workplace Preparation
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A. CONSTRUCTION TECHNOLOGY

FUNDAMENTALS

OVERALL EXPECTATIONS

By the end of this course, students will:

A1. assess the properties and applications of a variety of construction materials, tools, equipment,

and processes;

A2. demonstrate an understanding of building codes, regulations, and standards for

construction projects;

A3. use construction terminology correctly;

AA4. apply mathematical skills and scientific concepts in the planning and building of a variety

of construction projects.

SPECIFIC EXPECTATIONS

A1. Materials, Tools, Equipment,
and Processes
By the end of this course, students will:

A1.1 determine appropriate building materials,
tools, and equipment for various construction
projects (e.g., materials: wood products, stone,
cultured stone, steel studs, copper wire, cast-iron
pipe and fittings, polyvinyl chloride [PVC] pipe
and fittings, membranes, adhesives; tools: saws,
power nailers; equipment: cement mixer, air com-
pressot, generator, pressure gauge, CO meter);

A1.2 compare the properties (e.g.,, mechanical,
structural, thermal) of natural and manufactured
building materials;

A1.3 compare the advantages and disadvantages
of various structural and non-structural materi-
als in construction projects (e.g., wood versus
steel for studs and beams; asphalt shingles versus
steel roofing; cement block versus poured concrete;
brick versus vinyl, aluminum, or wood siding);

A1.4 describe various processes in residential
and/or light commercial construction (e.g.,
assembling platform framing, pouring concrete,
laying brick or block, setting tile, installing
structural or reinforcing steel).

A2. Codes, Regulations, and Standards

By the end of this course, students will:

A2.1 correctly identify and interpret the sections
of building, electrical, and fire codes that apply

to residential and/or light commercial construc-
tion projects in Ontario (e.g., Ontario Building
Code sections for built-up beams, mechanical fas-
teners, renovations, and potable-water, storm-water,
and drain/waste/vent systems; Ontario Electrical
Safety Code chapters for residential and/or com-
mercial electrical wiring and equipment; Ontario
Fire Code regulations for fire barriers, air flow,
sprinklers, smoke detectors, and fire alarms);

A2.2 describe other regulations that apply to
construction projects (e.g., municipal by-laws,
conservation authority restrictions, requirements
for barrier-free access);

A2.3 describe safety standards and regulations
that apply to construction projects (e.g., standards
and/or regulations from the Canadian Standards
Association [CSA], Underwriters Laboratories of
Canada [ULCI, the Workplace Safety and
Insurance Board [WSIB], the Technical Standards
and Safety Authority, and the Occupational Health
and Safety Act).

A3. Terminology

By the end of this course, students will:

A3.1 use correct terminology for materials (e.g.,
girders, open-web steel joists, plenums, medium-
density fibreboard, millwork, bricks, mortar);

A3.2 use correct terminology for components and
concepts (e.g., components: flying form, vent stack,
floor drain, plumbing trap, ground-fault circuit
interrupter; concepts: wet vent, superheat, flashgas,






