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INTROUDCCTION

Evidence dating back to prehistoric times shows that people have always
sought to improve the conditions of life through technology amd
invention by making a variety of tcols and technical products to meet
many needs. While this process has been going an for many centuries, it
has never been more widespread than it is now, in the second half of the
20th century, a period of unequalled industrial expansion. In societies
such as ours, technical products, fram the simplest to the most
sophisticated, play an integral rovle in everyone's life and constitute a
cultural dimension that cannot be ignored.

Great industrial nations, particularly those in Eurcpe and North
America, have developed systems of education which take into account the
importance of technology in the lives of their pecple.

In Québec technology has evolved at a slower pace. Its cultural
importance was only understood when it was identified and explained by
the Royal Commission of Inquiry an Education in the Province of Québec in
the early sixties. The Cammission recammended that technology courses be
offered to all secondary school students. The delay in recognizing the
value of technolegical education has produced negative results: we have
becane consumers rather than inventors and producers of technical
cbjects. As consumers, we are not always well informed nor do we
understand the technical products we use. Rather than deplore this fact,
we almost seem to be proud of it. How often do we boast of having no
mechanical ability or understanding of technical matters? We feel that
this area of knowledge is not our concern; yet as consumers, we should be
concerned. We all use cars today; however, most of us do not understand
even the most basic principles of auto mechanics, let alone the
industrial processes imvolved in car mamufacturing. This state of
affairs camot contimue indefinitely.
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Pecple developed technology and technical products to improve the quality
of life. It is therefore important that we control technology and not
beccme slaves to it. Schools must demystify technolegy by making it
available, as part of basic education, to both boys and girls, since
understanding technology is important to everyone's development and
autoncmy .

Therefore Québec has adopted the following goals for technological
education in secondary schools:

- to know how industries operate;

- to know that every technical product was imvented to meet a
particular need;

- to understand the process involved in constructing a technical
product to meet an identified need;

- to discover and develcp the ability to design and construct technical
products;

~ to acquire a basic knowledge of technology, particularly of technical
drawing;

- to learn how to handle camxn tools and machine tools and to use
camputers both industrially and camercially;

-~ to learn about the organization and sociclogy of work:

- to understand the impact of technology on our lives and on the work
enviromment.
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EDUCATIONAL FRAMEWORK







ABROUT TECHNOLOGICAL EDUCATION

Offering technolagical education courses to general education students at
secandary level is not unique to Québec. Most industrialized nations ard
an increasing mmber of developing countries do so under a variety of
titles such as Technological FRducation, Industrial Arts, Practical
Technology and Introduction to Technology.

While philosophies for the teaching of technology may vary froam one
country to another, it is generally accepted that technological courses
mist focus on the tecmical dbject or product.

The study of a technical product imvolves learning
- vwhy it was invented

- how it is made

- how and why it works

- how it can be produced

However, technological education courses must also focus on the
technical object in its social, industrial and econamic cantexts.
Therefore the study of a technical dbject will also include:

- vwhere it is made

- who made it

- what it costs to produce

- how much it should sell for

- if it can be repaired

The Project Method

In Technological Education programs, the students answer these questions
using the project method, a hands-on approach modelled on  the
technological process in industries. The students move step by step from
the identification of a need to the production of everyday ocnsumer
objects, learning each concept or skill as the need for it arises.
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The following diagram illustrates the processes imvolved in the study of a technical
cbject.
THE STUDY OF A TECHNICAL OBJECT
The study of a technical
cbject, involves
learning. ..

Inventory of businesses in the area
- Where it is made\...
Identification of technological businesses
- Who made it ......0

Studying how they coperate
Creating a small business

THE PROJECT METHOD
(applied to an object)

~ Why it was Wade .....eevneens .. ' <  SCIENTIFIC CONCEFTS

STUDYING Vel
- ¥hy and how it cperates ...... .| THE PROTOTYPE <\rmcrmom OF CONSTRUCTION
-~ How it was made ...evceecnnans . & ‘
STUDYING 1
- How it can be made ceeveceoaes .| ™E proDUCTION <] GRAPHIC TECHNIQUES
* \Ji
SERTAL v
MANUFACTURING | < PRODUCTION TECHNIQUES
T~
~ How much it costs to produce..|.,  FUNCTIONAL /mmsmmmmmc
TECHNICAL OBJECT TECHNIQUES
- How much it should sell for...}. ° \,
|
- How it can be repaired ....... .| mapmEnancE < MAINTENANCE TECHNIQUES *
v o
RECYCLING

* To be included in future programs.




The Introduction to Technology course emhasizes the design of a
prototype while technological education programs emphasize 1limited
serial production of an cbject. Students first study the prototype to
learn how it works and how it was made. Then they design and implement a
production system, designing the tools and the mamufacturing processes.

The following table illustrates the relationship between activities in
the Introduction to Technology course and in Technological Education
programs as related to the process of designing and proeducing a technical
abject.
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During the technological process, students study cbjects from two
perspectives:

- as existing dbjects

- as dbjects being made

The first perspective includes:

- the study of the construction principles and techniques involved in
producing an cbject, including component parts that were mamufactured
arnd purchased.

- the study of commercial products camprising original solutions which
can be applied or whose technology can be transferred to the
production of a new cbject.

The second perspective involves the application of the technological
process to the production of an cbject, including the design and
production of same of the necessary proeduction tools.

Aspects of a Technological Study

A technological study focuses on:
- intellectual knowledge (Design requires 1logic, creativity,
technological, scientific and mathematical knowledge.)

- practical skills (Production requires imagination, initiative, manual
skills, perception of form and detail, and a sense of organization.)

Attitudes to Tedmology

Technological education should not be restricted to the study of a
technical cbject but must also include discussions on technology, its
purposes, its impact on people, their enviroment and their living




Conclusion

Technological education should not be confused with vocaticnal education
midlisdeﬁignadtotead:suﬂentsoneorseveraltradeskills. The
teadﬁngoftedunlogymidiisdescribedhereisofaaﬂmmlnature
and, in the same way as Literature, Arts and Science, is included in
general education.
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BACKGROUND

An Intreduction to Technology course was first offered to all Québec
secondary school students in the early seventies. That course was based
on the technological program that the ministére de 1'Bducatian nationale
in France had been using for scme years. In 1975, the course was revised
to meet the needs of Québec.

In 1979 and 1980, teachers in the field were consulted. The consensus
was that the course, despite same weaknesses, met the needs of students
reascnably well.

However, the oriemtations of the ministére de 1'Bducation du Québec as
outlined in The Schools of Québec, Policy Statement and Plan of Action
necessitated further revisions. These revisions led to the Introduction
to Technology cowrse which is taught in secondary schools today.
Nevertheless, it was only after the publication of Vocational BEducation
for Youngy People: Proposals for Revival and Renewal in 1982 that
technical and technological education were fully recognized as components
of present-day culture. The document included a proposal that elective
Technological Education courses be offered in the general curriculum for
Secordary III, IV and V. These new programs are designed to respond in
part to the recammendations of that report.
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TECHNOLOGICAL EDUCATION IN SECONDARY SCHOOLS

The aims and values of our school system are designed to ensure the
development of the student as a whole person. They must therefore
include all the disciplines that play a role in the develomment of the
irdividual and, in turn, in the furthering of society. Technological
education contrilutes to the intellectual, sensorimotor, aesthetic,
affective,socialarﬂmraldevelqmentofthesbﬁentanimlstbeannng
the most important cbjectives of the Québec school system.

Technological Education programs of study reflect many of the values
pranotedinﬂaeSdmlsonﬁ:ecﬁ:mwhimmeydrawﬂxeirmspiratim.

In terms of intellectual values, discovering and applying technological
principles requires methodical work habits, whereas finding solutions to
technical problems, using a systematic approach based on logic, requires
their relative value calls for critical judgement and encourages the
search for truth and intellectual honesty. Seeking technological
solutions to practical problems encourages inventiveness and technical
and artistic expression.

Learnirt;touseavarietyoftoolsardtoprocessdifferentmaterials
enablessuﬁentstodevelcptheirsensorimotorsldllsandeye—ha:ﬂ
coordination. A minimm amount of technical knowledge gives them a
degree of self-reliance in dealing with technical products. This self-
reliance enables students to choose products more judiciously, to use and
maintain them in a reascnable manner and even occasionally to detect and
repair minor problems. Students might also be able to construct simple
cbjects to meet same of their own needs.
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Studying different technical cbjects enables students to gain a broader
understanding of the affective, social and moral aspects of the world
around them. Explaining solutions to specific problems helpe students
develop their commmication skills and working in a team enables them to
develop a sense of belonging, of respect for others, and of team spirit.
The canstruction of technical abjects develops precision and gives them a
sense of pride in a job well-dme.

It should be emphasized that technological education, in addition to
cantributing to the main objectives of the Québec school system,
transmits basic values and provides the means to acquire special
knowledge and skills and is particulary well suited to the inter-
disciplinary approach. It is, in effect, a synthesis, a crossroads of
all the different disciplines. '

Target Population

The Technological Education program is part of the general program and is
inmtended for all students in Secondary IV ard V. It appears on the list
of elective courses for Secondary IV.

Relationship Between the Program and Other Courses

This program follows the Introduction to Technology course which is
campulsory in Secondary IIT.
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GENERAL ORIENTATIONS OF TECHNOLOGICAL EDUCATICN PROGRAMS

The Introducticn to Technology course camprises five themes:
- technology in the life of man

- building/construction technology

- mechanical technology

- electrical technology

- technology in the world of work

The secord, third and fourth themes cover almost all technological
activities, except biotechnoclogy which is not accessible to students at
this level. 'IbenablestxderrtstOdeveloptheirskillsalﬂ}mowledgein
cne or more specific areas, each of the three themes has been developed
into a technological education program:

- Technology of Architectural Construction and Public Works

- Technology of Mechanical Construction

- Technology of Electromechanical Construction

A fourth program - Technology and Management (Entrepreneurship) -
canpletes the list of new programs.

This Ffirst three programs emphasize technology and briefly introduce
management concepts, while the Technology and Management program
emphasizes management and production equally. The technological contents .
of the latter are essentially those of the Technology of Mechanical
Construction program, al&a@samofitsprudlmtsmyresanbletlmse
produced in the cother programs.
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The following diagram illustrates the link between the Introduction to
Technology course and Technological Education programs.

Theme 1 Theme 2 Theme 3 Theme 4 Theme 5
Technology Building Mechanical Electrical Technology
in the Canstruction Technology Technology in the
Life of Man Technology World of Work
. 10% management
Technological Technological Technological |
Education Program Education Program Education Program \
Technology of Technology of Technology of
Construction Construction Constxuction
and Public
Works (100 hr) (100 hr) T
(100 hr) 90% technology
50% management
Technological |
Education Program v
Technology
and Management

(100 hr)

50% technology
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Technological education is often confused with camputer science. 'This
confusion arises partly from the sudden interest in technology generated
by advances in microcomputers. Furthermore, people often confuse the
technical object (technological product) with the technology used to
produce it.

what is the role of camputers in technological education? Computers are
increasingly used in technology to perform such operations as:

. process similation

. design and drawing (CAD)

. camponent manufacturing (CAM)

. all types of management functions

In these applications, the camputer becomes a high performance machine
that improves quality and effectiveness. In technological education,
cm;utexswﬂlbeusedasvnrldngtoolsarﬂmtasamearsofintxnduchg
students to programming. Students will learn to produce simple drawings,
to write using word processing software, to produce parts using ramerical
controls (in mechanical construction), and to perform mathematical
operations (in management). They will learn how computers operate so as
to broaden their technolegical educatiaon. In short, they will be
introduced to the use of the camputer as a design, production and
management tool.

The Struchure of Technological BEducation Programs

All programs in technological education have three sections:

- A basic section camon to all the programs provides general
information on technology and manufacturing firms, management
concepts, technical drawing, materials and occupational health and
safety.
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- A_specific section varies from one program to ancther and covers the
particular area being studied

- A Jocal complementary section chosen by each school depends on the
projects elaborated with the students.

'EamProgmcmprisesammberoftemﬁmlobjectimorganized
according to the technological process to facilitate the study amd
production of the technical cbject. The list of terminal dbjectives is
then divided, with each division correspording to a step in the
technological process.

Most terminal objectives are compulsory. Opticnal dbjectives are
indicated as such to the teacher. The details of each project will
carplete the learning content of the cbjectives in the local section.

These terminal cbjectives contribute to the achievement of the general
cbjectives and the aim of the program, all of which describe the results
expected of the student at the end of the program.

The time allotted to each cbjective (shown in parentheses) is suggested
as a quide to teachers. Each terminal dbjective is coded to a section of
the program and to the general dbjective(s).

Codes:
B - Basic section of a program
S - Specific section of a program
L - Ilocal section of a program

The basic section (B) is subdivided:
D - Drawing
Mg- Management
H - Health and Safety
Mt- Materials
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Examples of coded dbjectives:
15 mumber of the dbjective
GO 1 general cbjective related to this terminal cbjective
BH basic section, health and safety

Aim of the program

] ] ]

General obiective of| |General dbjective of| |General objective of etc.
the program the program the program
L | I

| . |
General cbjective General dbjective General cbjective
of phase 1 of phase 2 of phasg 3
| | I
] I
Terminal chjective etc.

1

Number of Cbjects to be Produced in an Academic Year

Teachers should cover all terminal cbjectives at least twice each year.
The total time for each dbjective should be distributed between two
projectstoensurethatstﬂentscoverthewtwletemmlogiml process
twice. The first project should be easier, to provide a gradual
introduction to the process. Finished products should have an
mindustrial finish®, fulfill real needs and be marketable on a small
scale. 'Iheleanﬁ:gcontextshaﬂdbebased,onthemedsofthe
camumity (outside the school) or of the students themselves.
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Choice of Gbjects to be Produced

The cbject to be produced varies with each program.

Mechanical Construction .
Ideally, the object to be produced should include a mechanism and one or
more parts should be produced on a mmerical control (N/C) lathe.

Electranechanical Construction

This is a shortened versicn of the Mechanical Construction program to
vwhich elements of electronics have been added. The objects to be
produced will include electronic as well as mechanical components (e.q.
casing) mechanism.

Architectural Construction and Public Works

As this program does not lend itself to serial or full-size production,
the teachirng approach will focus on the design and production of a model
illustrating the actual building. Furthermore, there will be cnly one
project a year. However, where possible, students should take part in
an actual building project, either in the school or in the commmity.

Technology and Management

In the Technology and Management program, the level of difficulty of the
cbjects to be produced will be determined, in part, by the distinctive
characteristics of the program.
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GENERAL PRINCIPIES COF INSTRUCTION

Students themselves are primarily responsible for their own develcpment.
'meymstparticipateactivelyarﬂshwldbeencaragedtouseautheir
faculties. Motivation to participate depends on personal tastes,
irterests and aptitudes. Students must be given real preblems to which
they must find their own solutions. This type of approach is called
situational learming.

Seeking Solutions

Students in technological education classes must seek solutions to
questions that a skillful and well-prepared facilitator raises or leads
them to raise. Solutions will not all be of equal value. Students must
learn to select the most appropriate solutions by using a combination of
reascning, logic and critical judgement. Thus learning how to learn mist
take precedence over learning facts. In the words of Montaigne, "It is
better to have a well-trained mind than a well-filled mind".
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GUIDELINES

Teachers should:

explain to students, in simple terms, the aims and general dbjectives
of the course:;

show the students that a teacher is not a "walking encyclopedia" hut
rather a facilitator, a quide who shares the process of discovery
with students;

avoid traditional lecture-type lessons. Discovery of laws and
principles through observation, reflection, intuition and
experimentation (inductive method) stimilates the interest of
students more;

avoid extremes. They should choose mamufacturing processes that are
technologically and cammercially viable. Component parts, such as
castings, which are difficult to produce in class should be purchased
or subcontracted either within the school or to a local firm;

p_lanattractivemodelswhichtakeintoaccamtthestudems'
backgraund, interest and capabilities;

highlighttlni:rportarx:eofcon:eptsfrmmnys:bjectareas,
especially the quality of spoken and written language;

use attractive workshops set up according to the standards of the
ministére de 1'Education. The use of small machine tools is highly
recammended ;
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cbserve ard integrate professional standards in the quality of
activities and materials provided for students;

necessarily have diverse technical backgrounds particularly in the
specific subject area itself as well as in management, technical
drawing, computer applications, manufacturing engineering,
educaticnal psychology, and use appropriate teaching methods.
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EVAIIATION AND MEASUREMENT INSTRUMENTS

In technological educaticn, formative and summative evaluation will focus
on knowledge, skills and attitudes.

Ceneral knowledge (coveraiintheixmtimarﬂmlusimofa
project) :

. the nature of technology

. msirmseﬁarﬂlegalformsofmsirﬂssmerstﬁp

Scientific knowledge (covered in the analysis of how the prototype works
and how it is made):

concepts, rules, principles

materials and their physical and chemical properties

Techmological knowledge (covered in the study of the manufacturing
pmceSS'orthedesignofatool):
ste;sinthedasignarﬂthemamfacumingpmcess
. the manufacturing processes
. the manufacturing process sheet
comnercially available components

. technical drawing lines

names of machine tools, their camponents and their kinematics
. health hazards and safety regulations
. production cost, selling price and budgets
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Methodological skills required for:
. starting and ruming a business
. Planning and implementing serial production

Technical =kills needed for various cperations:
. calculating a cost price

. producing a plan

. disassembling and reassembling an cbject

. adjusting and reassembling a machine tool

. measuring, drawing with instruments

. assembling compenents

Attitvdes
- formative evaluation by the teacher:
accepting tasks
. being positive
. being punctual

- formative and summative evaluation by the teacher:

. striving for accuracy

. taking pride in a job well~done
keeping the work station clean and organized (tcols, arrangement of
tools, neatness)

. Cbserving procedures

. being safety-conscious

. showing originality in designing tools and procedures

- fomative and summtive evaluation by the teacher and summtive
evaluation by peers:
. being able to work in a team
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Sumative evaluation is weighted as follows:

Technical skills Attitude (team work)

Knowledge

Methodological skills

Choosing Measurement Instruments

One criterion in choosing examinations for evaluation should be to save
time for teachers. Various types of knowledge will be evaluated by
either essay-type or cbjective~type written examinations.

It is difficult to evaluate the students' technical skills because:

- ﬂueprogramsdomtem;ﬂnasizenasberyofallthetedmiques:

- the programs do not emphasize a high level of performance;

- the application of the process and mastery of the techniques cannct be
evaluated solely by chserving cbjects obtained through serial
producticon.

Technical achievements can best be evaluated by cbserving the students'
attitudes throughout the process. Repeated use of a criterion-referenced
grid will facilitate this kind of evaluation.

Methodological skills can also be evaluated by cbserving attitudes or by
requiring the students to find solutions to hypothetical situations
(similations) in a written exam:.natmn
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The following diagram illustrates possible evaluation methods:

Objective Items
Knowledge — Written B@aminaticn <
Essay-type Items

Methodological Written Examination:
Skills » Sim2lation
Attitudes
Technical Criterion-referenced

Skills Evaluation Grid
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PART 2

DESCRIPTION OF THE PROGRAM
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TECHNOIOGY OF EDECTROMECHANICAL CQONSTRUCTTON

ATM OF THE PROGRAM

To develop positive and judicious attitudes toward technology and to
acquire knowledge and skills by applying the technological process
related to electromechanical construction.

General Cbjectives

The student will be able:
01 To study a technological product and specifically:
- to apply certain steps in the technological process
. to apply concepts from many subject areas
. to acquire a basic knowledge of materials
. o consider the economics of products by applying basic market
research and project management concepts

02 To participate in the actual production of a techrological product
and specifically:
-toagplythepla:mirganiproductimstepsinthetedmolcgiczl

process
. to use up-to—date manufacturing techniques
. to cbserve relevant health and safety regulations

03 To understand the social and econcmic impact of technolegical and
electromechanical products.

04 To become aware of the various career opportunities in the

NOTE: 'Ihetem"techmlogi@lpmdm:t"referstoatedmicalobject
produced cammercially.
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TERMINAL OBJECTIVES

Basic Section 25 hours
CRAWING (11 hours)

The student will be able: |

- to know the types of drawings and their uses and to correlate
. technical drawings with the steps in the technological process;

- to identify drawing instruments;

- to0 use a ruler and a measuring tape;

- to produce full-size and scale drawings;

- to read ard draw orthographic projections;

- to understand the concept of tolerance and limit dimensions and to
read tolerated and dimensioned drawings:

- to interpret marmfacturers' technical instructions.

MATERIAIS (3 hours)

The student will be able:

- to Xnow the essentials of how materials are produced;

- to differentiate ferrous alloys from copper alloys;

- to associate certain materials with their physical and chemical
properties;

- to judge the strength of a part by its shape alone.
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HEATTH AND SAFETY (2 hours)

The student will be able:

- to understand and ocbserve the safety requlations applicable to
manufacturing activities;

- to recognize health hazards and their effects on pecple:;

- to use the regquired protective equipment during mamufacturing
activities;

= to handle tcols, machinery and variocus products safely.

BUSINESS AND MANAGEMENT (9 hours)

The student will be able:

= to know the camponents of an industrial system:

- to identify the different departments of an industrial firm;

- to distinguish variocus legal forms of business ownership;

~ to identify the types of businesses and their respective goals;

= to conduct a market survey:

- to draw up a simple operating budget:

- to estimate the production cost of a project;

- to determine the selling price of a product based on certain factors;

- to inventory stock;

- to compare the variances between budgeted and actual costs and
revemues.
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Specific Section 40 hours

ELECTRONICS (20 hours)

The student will be able:

- to explain the electron theory of electricity and describe the
methods for producing electricity:

- to use electrotechnological instruments:

- to know conductors ard insulators;

- to understand and apply Ohm's lLaw;

- to use certain measuring instruments for control purposes;

- to analyze series circuits;

- to analyze parallel circuits;

- to analyze serjes-parallel circuits;

- to assemble various types of circuits;

- to determine the power of an electrical device (opticnal);

- to identify the different types of resistors (optional);

- to identify the different types of protection;

- to identify the different types of cells (cptianal);

-~ to commect cells (opticnal):

- to select the appropriate wire for connections;

~ to install electrical accessories in assemblies;

to identify the different electrical accessories used in assemblies;

- to understand the principles of magnetism and electromagnetism

(optional);

to explain the operating principles of certain motors (optional):

- to identify certain electronic campenents (optional).




38

MECHANICS (20 hours)

The student will he able:

to list the steps of the technological process;

to identify the occupations, tasks and services generally associated
with electramechanical construction;

to read a detail drawing of the field of electromechanics;

to know certain elements of mechanical construction;

to read general and detail drawings;

to disassemble ard reasssemble a mechanism in order to study it;
to know scme of the processes used to transform materials:;

to know the processes used to protect and finish materials;

to read and understand a mamufacturing process sheet;

to use certain layout tools:

to read and understand an assembly process sheet.
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Iocal Section 35 hours

The student will be able:

to read and understand project specifications;
toexplaintlmoperatj:gprhniplasofthecbjecttpbeproduced:

to explain the construction methods used by a manufacturer;

to participate in designing and producing part of the eguipment and
assemblies used in serial production;

to participate in organizing an ergoncmic work station;

to mamifacture ane or more parts;

to use measurement instruments for control purposes;

to perform certain assembly and adjustment operations.
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SELATIONER]S BETWEES TERMINAL QOJECTIVES
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DESCRIPTION OF TERMINAL OBJECTIVES
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PHASE: ANALYSIS OF PROIUIYPE

This step will focus on:
- the structure and operation of a mamfacturing firm;

- the findings of a market survey canducted for the
the abject to be produced.
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TERMINAL CBIECTIVES

Without reference materials,

the student will be able:

- to explain the nature and
goals of technology courses
in secondary general
education.

(50)

Without reference materials,

the student will be able:

- to identify the essential

factors in starting and
running a business;

respective activities;

- to identify businesses which
use the technological
process.

(50)

Without reference materials,
the student will be able:

- to dlstlngu1sh the different
types of business ownership;

- to describe briefly the
advantages and disadvantages
of each type.

(50)

LEARNING CONTENT

Nature and Goals of the Technology
Courses

- general cbjectives

-~ teaching approach

- education and employment
- recognition of studies

Essential Factars in starting and

consumer need(s)

producing goods or services
selling goods or services
distributing revermes and profits

Types of Businesses
- mamufacturing

- distribution

- service

Technological Process

- primary sector

- secondary sector

- tertiary sector

Types of Business Cunership

- sole prop;ietorship

- partnersplp

- corporation

- cooperative

Names and Features

- advantages and disadvantages
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TERMINAL OBJECTIVES IEARNING CONTENT

03 The student will be able: Campanents of an Industrial System
GO 3 :
BYg - to describe briefly the major - inpart:
carponents of an industrial + natural resources
system; + human resources
+ financial resources
~ to identify the relationships - management process:
between the departments of a - production
business and the socio- - finance
econamic envirorment. - marketing
- research amd development
(50) - persannel
- ouatput: _
. (durable and non-durable)
- services (to customers)
The Sociceconamic Envirorment
GO 1-3~- 04 The student will be able: Departments
4
S - to describe the main tasks
involved in producing a The Technological Process
technical object;
- to identify the occupation Tasks
related to each task;
- to describe the qualifi- Cccupatiaons
cations required for each
ocaupation. - engineer
= technologist
NOTE: This abjective should be - draftsperson
introduced once a product has - estimator
been campleted aor before - technician
another is produced. - gkilled worker
= unskilled worker
- other




GO 1-2-

05

06

07

TERMINAL OBJECTIVES

Without reference materials,
the student will be able:

- to list the different steps
in conducting a market
survey, and in designing,
producmgandmarketuga
technical cbject;

- to briefly describe these
steps.

(100)

Based an a given project, the
student will be able:

to conduct a basic market
survey.

(50)
Based on the project
specifications, the student
will be able:
to state in his/her own words

the technological problem to be
solved (the need to be met):

to read any accompanying
graphic documents.

(time to be determined locally)
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LEARNING CONTENT

Technological Process

- identification of a need
- market survey:
. iderrtifying the market
. assessing technological
capabilities
. assessing the competition
- design:
* . analysis of the technological
problem
- study of principle(s) irwvolved
. study of construction methods
. pmduct:.m of prototype or mock-up

producta.
suxiyofmamlfact:n'n:gprocess
. serial or unit production

- marketing:

- sales

- after-sales service

Basic Market Survey
- target market

- technological capabilities
- campetition

- general data
- specifications and restrictions

(related areas)
- overall furcticn of cbject to be

produced i
- explanatory diagrams
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THASE: AMALYSIS OF PROTOTIYPE
Step: Study of Principle(s)

This step will focus on:

- the operating principle(s) of the prototype
(cbject to be produced)
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53
TERMINAL OBJECTIVES
Using illustrations, the
student will be able:
- to explain briefly yet

accurately the electron
theory of electricity:

- to describe the different
be produced.

(100)

NOTE: Cbjectives 08 to 19 are
that

included here so
students will be able to
assemble ard analyze
circuits (abjective 20).

Without reference materials,
the student will be able:

- to read the measuring
instruments used for the
project;

- to use these instruments for
corrt:.rolpurposesdurin;the
project.

(100)

IEARNING CONTENT

Structure of Matter

- camponents of matter

-~ law of electric charges
- electron flow

- electramotive force

Operating and Wiring Techniques
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11

TERMINAL OBJECTIVES

Based on specific data, the
student will be able:

- to determine the relationship
between voltage, current and
resistance in a simple
circuit;

- to solve certain practical
problems using Ohm's Law.

(150)

Based on data related to a
specific project, the student
will be able:

- to0 explain the nature of a

series circuit by drawing a
schematic diagrem;

- to calailate the voltage,
current and resistance in a
series circuit.

(75)

Based on data related to a
specific project, the student
will be able:

-« to explain the nature of a

parallel circuit by drawing
a schematic diagram;

= to calculate the voltage,
arrent and resistance in a
parallel circuit.

ILEARNING QONTENT

Cagpanents of a Simple Circuit
Valtage

- definition
= units of measure

Qxrrent

= definition
= units of measure

Resistance

- definition

- units of measure

- 0m's Iaw (formula)
Caponents of a Series Cirauit
Symbols and Schematic Diagrams
Series Circuits

- calculation of voltage

- calculation of current
- calculation of resistance

Caponents of a Parallel Circuit
Symbols and Schematic Diagrams
Parallel Circuits

- calculation of voltage

- calculation of current

- calculation of resistance:

- egqual values
- two different values

- three or more different values
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TERMINAL OBJECTIVES

13 Based on data related to a
specific project, the student
will be able:

- to explain the nature of a
serigs—parallelc@rm:_itby

- to calaculate the voltage,
current and resistance in a
series-parallel circuit.

(73)

14 while working on a project,
the student will be able:

- to use appropriately the
tools listed under learning
cortent.

{time to be determined
locally) .

NOTE: Deperding on the project
requirements

LEARNING QONTENT

Components of a Series-Parallel Circuit
Symbols and Schematic Diagrams
Series-Parallel Circuits

- calculation of values




TERMINAL OBJECTIVES
15 Based on a specific paroject,
the student will be able:

[ - to differentiate a conductor
fram an insalator;

- to explain why a specific
corductor is selected for a
a given purpose;

~ and to comect the conductor
according to cxrent
stardards.

(150)
NOTE: This abjective should cover
several learming and
manufacturing activities.

GO 1 16 Using reference materials, the
s student will be able:

- to describe the different
types of resistors;

- to explain why a specific
resistor is selected for a
given purpose in a project.

(100)

NOTE: To be included if required by
the project. '

IEARNING CONTENT

- types and uses of conductors
- semi-conductors
- insulators

Choice of Conductor

Types of Resistors
- power

- security factor
- colour code
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18

TERMINAL OBJECTIVES

Using reference materials
related to a specific project,
the student will be able:

"= to describe the different

protective devices;
- to describe their functions;

- to explain why a specific
protective device is selected
for a given purpose in a
project;

- to determine its value.

(50)

Using reference materials
related to a specific project,
the student will be able:

- to describe the operating
principles of different types
of cells;

- to represent cells
symbolically;

- to comnect them correctly for
a specific purpose by
calculating their values;

- to justify the type of cell
used in a project.

(100)

NOTE: To be included if required by

the project.

IFARNING CQONTENT
Protective Devices
- circuit breakers

Expressing Value

Primary Cells

- main camgponents

~ operating principles '

- symbols used for representation
- designation of cells

- brief description of components
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TERMINAL OBJECTIVES
Using illustrations, the
student will be able:

- to identify the installation
accessories listed;

- to install these accessories.
(100)

NQIE: Cantent may vary deperdirng

20

oan the project.

Without reference materials,
and using appropriate
materials, the student will be
able: '

- to assemble circuits
according to aorent
standards;

- to analyze circuits in order
to detect and correct power
failures.

(150)

NOTE: Cbjectives 20 to 23 are

21

included here so that
stidents will be able to

Using illustrations or samples,

the student will be able:

- to identify the electronic
canponents listed;

-~ to describe their function
and to identify the symbols
used to represent them.

(75)

NOTE: To be included if required by

the project.

LEARNING CONTENT

contrelling
~ electrical bhoxes
= receptacles
- plugs
= switches

Various Types of Circuits
Assembly Technicues
Power Failure Detection

- mntjnujty
- short-circuits




TERMINAL OBRJECTIVES
22 Without refererce materials,
the student will be able:
- to explam the principles of
elecl:rmagnetisn
(100)
NOTE: If required by the project.

23 Without reference materials,
the student will be able:

- to describe briefly the
operating principles of the
motors listed under learning

content.
(75)
NOTE: If required by the project.

24 Using diagrams, drawings or
prototypes, the student will be
able:

- to describe the cperating
principles of the abject to
be produced.

(time to be determined locally)

(100)

59

IEARNING CONTENT

Magnetism

- magnetic field

- mametization/demagnetization
Electramagnetism

- magnetic field

- solenoids
- induction (applications)

Motors

= D.C. motors (with permanent magnets)
- A.C. motors (with armature)
- yniversal motors (A.C. or D.C.)

- applied scientific principles
- mathematics
= terminology

sa tizati
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PHASE: AMAIYSIS OF PROTOTYFE
Step: Study of Construction
Methods

This step will focus cn:
- the construction of the

in terms of

shapes, dimensions, materials ard finishing

process.
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TERMINAL CBJECTIVES

25 Without reference materials,
the student will be able:

- to explain what each is used
for;

- to relate the types of
drawings to the steps in the
technological process.

(25)

NOTE: Gbjectives 25 to 32 are
included here so that
students will be able to read
gg?eral drawings (abjective

26 Without reference materials,
the student will be able:

GO 1 - to identify the drawing
BD instruments listed under
learning content.

(25)




TERMINAL OBJECTIVES

27 Using a millimetric ruler, the
student will be able:
-tomeasurelimsa;ments
drawings and dbjects to the
nearest millimetre.

(25}

NOTE: In abjectives 27 to 33, the

students can measure, draw,

or trace parts of the dbjects
to be produced.

28 Using drawing instruments, the
student will be able:
- to measure scale drawings;

- to produce drawings to a
specific scale.

(150)
NOTE: These drawings need not
relate to the project.

29 Using appropriate instruments,
the student will be able:

- to produce a single-view
drawing using standard
lines.

(100)

LEARNING CONTENT

Intermational System of Units (SI)
- units of length

Technigue

= scale ruler
-~ steel measuring tape
~ steel ruler

Scales: Principles, Uses and Techniques

-~ break lines (lang and short)
= section lines

Use of Instruments




30
GO 1
BD

31
1l
s

32
GO 1
BD

TERMINAL OBJECTIVES

Without reference materials,
the student will be able:

- to explain in his/her own
words the principle of
orthographic projection;

- to list its purpose and
advantages.

(25)

Based on illustrations of a
specific project, the student
will be able:

- to identify details, notes
and dimensions:
- to read and urderstand them.

(75)

Without reference materials,
the stident will be able:

- to explain in his/her own
words the concept of
tolerance (stated or
unstated) ;

- to read a drawing with
tolerance dimensions.
(50)

NOTE: Limit dimensions only.
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LEARNING CONTENT

Principle of arthographic Projection

Concept of Tolerance

- purpose of tolerances
- tolerance dimensions
» high limit
- low limit

- limit dimensions
+ size
- location




TERMINAL OBJECTIVES

33 Without reference materials,
the student will be able: .

- to read and understand
dimensioned orthographic
projections of
difficulty (U.S. standard).

(50)

NOTE: Limit dimensions only.

Cojectives 33 to 42 are
included here so that
students will be able to
describe how a prototype is
constructed (abjective 43).

34 Using drawing instruments, the
student will be able:
= to draw the views required to

represent a campanent in
] hic  ection.

(200)

66

of Solids

- choice of views
« mumber of views chosen
- choice of scale
- layout of views
- steps in drawing views




GO 1

GO 1

35

36

67

TERMINAL OBJECTIVES

Using examples, the student
will be able:

- to judge the strength of a
piece of material by its
shape.

(50)

Without reference materials,
the student will be able:

- to describe in his/her own
words how ferrous and non-
ferrous materials are

produced;

- to state in his/her own words
the differences among the
materials listed urder
learning content.

(50)

LEARNING QONTENT

Shapes of Materials

- side of a rectangular secticn
- ege of a section
- rourd section (solid and hollew)
-~ llI" mim
- thin embossed section
- other
Materials
- iron
-~ ferrous alloys:
- cast iron-
- steel
- copper
- alloys
- brass
- bronze
= alumimm

Production Processes

- iron and its alloys:
- extraction
- sorting
- blast furnace
. electric furnace
- ard its alloys:

- extraction
- preparation of alumirum oxide
- electrolysis




TERMINAL OBJECTIVES TEARNING CONTENT
37 Using reference materials, the Metallic Materials
GO 1 student will be able:
Bt - ferrous:

- to match materials with the - cast iron
physical and chemical « steel
properties listed under ~ non-ferrous:
learning content. - alumimum

- magnesium
(75) * copper
- brass-bronze
- zinc
NOTE: Additional materials needed nickel
for the project shauld be lead
nnhxbdtohmadenthesccpe other

- nylon

- rubber

- fiberglass
- plexiglas
- glass

= other

Fhysical Properties

~ brittleness

- ductility

- elasticity

- hardness

- plasticity

- tensile strerngth

- compressive strength
other

Chemical Properties

- corductivity

- resistance to corrcsion

- resistance to chemical action
- gther
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TERMINAL, OBTECTIVES IEARNING CONTENT
38 Using reference materials, the Transformation Processes
student will be able:
G1 - forming:
s - to describe briefly the - casting
transformation processes for - stamping
the materials listed under - forging
learning content. - folding
. rolling
(100) . roasting
- extruding
- other
- sawing
. shearing
- other
39 Using reference materials, the Protective Coating and Finishing
student will be able: Process
1
s ' - to explain the protective and - elactroplating
finishing process(es) used. -ga_lvanizing
—ta.rmirg.
- rubberizing
- anodizing
—painting
- lacquering
_ _'I'
- dyeing
= coiling
- waxing
- types of coating:
- fabric

vinyl
stratified plastic
- other




GO1l
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TERMINAL OBRJECTIVES

40 Based on general drawings or a
diagram and using the

- to disassemble and reassemble
a mechanism in a logical
sequence;

- o name the camponents of the
mechanism;

- to briefly describe their
functions.
(200)
NOTE: Objectives 40 and 41 are
included here so that students will

be able to describe the elements of
construction (dbjective 42).

41 The sbudent will be able:
- to read and urderstarnd

mamifacturers' technical

70

LEARNING CONTENT

Reading the Drawings, Diagrams and

Techniques for Handling Tools
Disassenbly and Reassembly Procedures
Camponents of the Mechanism




TERMINAL OBJECTIVES

42 Based on the general drawings
of an electramechanical cbject
or the cbject itself, the
student will be able:

- to describe the functions of
the overall mechanism.

(100)

43 Based on diagrams, drawings or
the prototype, the student will
be able:

- to explain the constructicn
metheds used by a
manufacturer.

(time to be determined
locally)
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PHASE: ANAIYSIS OF PROTOTYPE

Step: Cost Stady I

This step will focus on:

- the financial management of a product.
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TERMINAL OBJECTIVES

44 Based on a project, the stident
will be able:

- to estimate the unit
production cost based on the
particulars of the project.

(75)

45 Based on the market survey, the
student will be able:

- to determine the unit selling
price of a product.

(75)

75

Price

- production cost of the project
- marketing costs:

- packaging

- other

- campetitor's price

expected earnings
- break-even point (chart)




TERMINAL OBJECTIVES

46 Based on a project and using
data cbtained when determining
the producticn cost and selling
price, the student will be
able:

- to draw up a simple
cperating budget.

(100)

76

ILEARNING OCNTENT

Operating Budget
- definition







78

FHASE: PRODUCTION

Step: Study of the
Mamufacturing Process

This step will focus on:

- the main factors in planning a limited serial
production.
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TERMINAL OBRJECTIVES

47 Based on an illustration or a
machine tool, the student will
be able:

- to describe the kinematics of
the various machine tools
listed under learning
cantent.

(50)

NOTE: Gbjectives 47 and 48 will
enable the stadent to read
and urderstand a process
sheet {dbjective 49).

48 Using reference materials, the
student will be able:

- to match basic forming or
or more machine tools used
to perform the coperations.

(100)

NOTE: Content may vary depending on
the mmifacturing process
sheet recuiired far the
project.

49 Without reference materials,
the student will be able:

NOTE: Gbvjectives 49 to 52 are
included here so that
students will be able to
organize a limited serial
production (cbjective 53).

80

- surface planing

- pla.ng'.n.;

= mortising

- spindle moulding
sarding




TERMINAL OBJECTIVES

50 Without reference materials,

the stident will be able:

- to read and urderstand an
assembly process sheet.

(100)

51 Without reference materials,

the stident will be able:

- to identify health hazards
ard their effects on people.

(50)

52 Without reference materials,

the student will be able:

- to understard ard apply
safety regulations to be
abserved during marmfacturing
activities.

(25)

81

Safety Requlations

- behaviour
- movement
- rules for using machines:
- start wp
- operation
- shut down
- cleaning
- safety regqulations for using
electricity




TERMINAL OBJECTIVES

53 Based on the technical
specifications of a project,
the student will be able:

" = to participate in designing
and producing the assemblies
arnd tools required for the
serial production of one or
more parts;

- to participate in organizing
an ergonamic work station.

(time to be determined
locally)
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IEARNING CONTENT

Technical Specifications of the Project
- specifications
Technological Process

- drawing cancepts and techniques
- transformation cancepts and
techniques

Safety Requlations
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This step will focus on:

- limited serial production.
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55

56

TERMINAL OBJECTIVES

activities, the student will be
able:

- to use the protective
ecquipment required for each
operation.

(25)

While carrying out the project,
the student will be able:
- to correctly use the layout

tools listed wder learning
content.

(100)

Without reference materials,
the student will be able:

- to use these instruments for
mamifacturing and control
purposes.

(75)

LEARNING CONTENT

Protective Bquipment

- safety goggles
- visors
- gloves
- masks
- cther

Measuring Instruments

- protractors

- digital micrometers

- digital sliding calipers
other
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TERMNAL OBJECTIVES

Using the mamufacturing
specifications for a given
project, the student will be
able:

- to manufacture one or more
parts for the project in
accordance with safety
requlations;

(time to be determined
locally)

Using an assembly process
sheet for a project, the
student will be able:

- to carry out varicus assembly

and adjustment operations;

- to camplete the finishing
process.

(time to be determined
locally)
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LEARNING OONTENT
- manufacturing process sheets
Handling of Tools and Machine Toals

Safety Requlations

Assembly Process Sheet
Techniques for Handling
Pinishi i

Safety Regulations




a8
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PHASE: FPRODUCITON
Step: Cost Study IT

This step will focus on:
- the financial management of a product.




Q0




TERMINAT, ORJTECTIVES

59 Using information for a
project, the student will be
able:

- to update stock inventories.

(50)

60 Using a model and figures based
on a project, the student will
be able:

- to campare the variances
between actual and budgeted
revenues and expenses.

(50)

NOTE: Refer to dbjective 46.
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LEARNING OONTENT

Invertory Cards
- dates

- stock in

- stock cut

~ balance of stock
- taking inventory

Calaulating Cost of Goods Sold

Camparing Variances

- budget )
- statement of reverue and expenditure

Analyzing. Variances
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