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About this Learning Guide
Welcome to the learning guide for the Mechanization of Work course. This Secondary IV course in the 
Science and Technology program is intended to develop your ability to deal with situations relating to:

• the types of diagrams used to represent a technical object;

• the motion mechanisms in certain technical objects and the way in which they transmit or transform motion;

• the links between the parts of a technical object that allow or do not allow for motion;

• forces and fluids;

• the characteristics of different types of materials.

Listed below are the three competences you will develop:

• seeks answers or solutions to scientific or technological problems;

• makes the most of his/her knowledge of science and technology;

• communicates in the languages used in science and technology.

You are now invited to carry out the learning activities presented in the five chapters of this learning guide.

Portailsofad.com 
Video capsules and printable versions of the  
complementary resources for this guide and 
the rest of the TRANSFORMATIONS collection 
are available at portailsofad.com. They will 
assist you throughout this course.

INTRODUCTIONVI
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INTRODUCTION TO THE CHAPTER

The first page describes the context and the theme that 
will provide the basis for learning the new concepts 
introduced in the chapter.

A table of contents 
opposite the first page 
presents the knowledge 
to be acquired in the two 
learning situations and 
the theme of each one.
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CHAPTER 1 – Graphical Language

CHAPTER 1

Representing Objects

Language is a phenomenon that is unique to humans and allows 

them to communicate in various ways, for example, through 

drawings, gestures and words. For thousands of years humans 

have used drawings to communicate ideas. An example of this form 

of communication is the Lascaux cave paintings in France, which date 

back to the Neolithic period and were found in the 20th century.

Present-day technologies use various drawing techniques to represent 

objects in a precise manner, thereby making it possible to design and 

manufacture them.

In this chapter, we will explore various types of projections used 

in technical drawing. We will also learn about some of the stages in 

the manufacture of a technical object. As part of the learning process, 

we will delve into the realm of graphical language.

Graphical Language

3

©
 S

O
F
A

D
 -

 A
ll 

rig
h

ts
 r

e
se

rv
e

d
.

CH
AP

TE
R 

1

SITUATION 1.1 PRACTICAL ACTIVITY

Assembling a Bookcase p. 4
Dimensioning

Axonometric projections (exploDeD view)
multiview orthogonAl projections

SITUATION 1.2

A New Storage Unit p. 20
Developments (prism, cylinDer, 
pyrAmiD, cone)
chArActeristics of lAying out

meAsurement AnD inspection

KNOWLEDGE SUMMARY p. 38

INTEGRATION p. 39

LES
School Supplies  p. 42

The learning process presented in each chapter allows you to make progress by 
building on what you learned in the previous sections. The following diagram illustrates 
this process and states the educational aim of each section.

SITUATIONS

There are two learning situations in 
each chapter: one is theoretical and 

the other is practical. The learning 
process in both situations allows you 

to acquire new concepts and develop 
competencies within real-life, 

meaningful contexts.

4
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CHAPTER 1 – Graphical Language

SITUATION 1.1

Assembling a Bookcase

Reading has been one of your favourite 
pastimes from an early age. You like 
to read at every opportunity — when 
you are on the beach, riding the bus, 
sitting in a hairdressing salon and before 
going to bed. Although you like most 
genres of � ction, you have a slight 
preference for detective stories and 
science � ction.

Over the years, you have collected a very 
large number of books. There are piles of books in various parts of your house. For some time, you have been 
thinking about how best to store your growing collection but you have little space available. You decide to 
buy a bookcase online and save money by having it delivered in unassembled form.

You take out your toolbox and start reading the instructions to get ready to assemble the bookcase. 
In a short time, you realize that the instructions are like a puzzle! You must therefore familiarize yourself 
with the graphical language used by professional draftsmen.

You are probably already somewhat familiar with the rules for producing a graphical representation 
of an object and indicating its dimensions. You will review those rules and then learn about 
axonometric projection.

GOAL

Become familar with the 
di� erent types of projections 
used in technical drawing.

Dimensioning

Axonometric projections 
(exploDeD view) multiview orthogonAl projections 

TA
S

K You will interpret di� erent technical drawings in order 
to correctly put together the bookcase you bought 
in disassembled form.

PRACTICAL ACTIVITY

20
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CHAPTER 1 – Graphical Language

SITUATION 1.2

A New Storage Unit

Spring is � nally here! Every year in 
the springtime, you can’t wait to start 
gardening. This year, you have decided to 
organize your garden shed. But � rst, you 
will take an inventory of your gardening 
tools and supplies. As you enter the shed, 
however, you see that it is a cluttered mess 
of bags of fertilizer, shovels and rakes, lawn 
equipment and scattered seed bags.

To unclutter and organize the shed, you decide to design and build a storage unit for all of your gardening 
supplies (fertilizer, seeds, etc.) and small gardening tools. To make the storage unit, you will assemble two 
di� erent sizes of box shelves made of wood panels: six small box shelves of the same size and one long 
box shelf for lengthy objects. If you have an opportunity to build this storage unit in the workshop, all the 
better! However, for the purposes of this activity, you will only be required to design a foam board scale 
model of the storage unit. In designing the scale model, you will learn about the di� erent steps involved in 
designing and building a technical object.

You will begin by drawing a multiview orthogonal projection of the two di� erent sized box shelves, and then 
measure and lay out the materials, and machine or shape the parts. You will be required to inspect the quality 
of the parts you made before assembling the scale model with glue.

TA
S

K You will design and build a scale model of a storage unit 
for your garden shed.

GOAL

Carry out tasks associated 
with laying out, measurement 
and inspection.

chArActeristics of lAying out

meAsurement AnD inspection
Developments (prism,
cylinDer, pyrAmiD, cone)

CHAPTER ORGANIZATION

VII
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CHAPTER 1 – Graphical Language

SITUATION 1.1

Assembling a Bookcase

Reading has been one of your favourite 
pastimes from an early age. You like 
to read at every opportunity — when you 
are on the beach, riding the bus, sitting 
in a hairdressing salon and before going 
to bed. Although you like most genres 
of fiction, you have a slight preference 
for detective stories and science fiction.

Over the years, you have collected a very 
large number of books. There are piles of 
books in various parts of your house. For some time, you have been thinking about how best to store your 
growing collection but you have little space available. You decide to buy a bookcase online and save money 
by having it delivered in unassembled form.

You take out your toolbox and start reading the instructions to get ready to assemble the bookcase.  
In a short time, you realize that the instructions are like a puzzle! You must therefore familiarize yourself 
with the graphical language used by professional draftsmen.

You are probably already somewhat familiar with the rules for producing a graphical representation 
of an object and to indicate its dimensions. You will review those rules and then learn about 
axonometric projection.

GOAL

Become familar with the different 
types of projections used in 
technical drawinng.

Dimensioning

Axonometric projection 
(exploDeD view) multiview orthogonAl projection 

TA
S

K You will interpret different technical drawings in order 
to correctly put together the bookcase you bought 
in disassembled form.

PRACTICAL ACTIVITY

14
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CHAPTER 1 – Graphical Language

SOLUTION

TA
S

K You will interpret di� erent technical drawings 
in order to correctly put together the bookcase 
you bought in disassembled form.

You are now ready to read the assembly instructions 
for your bookcase. Carefully examine the axonometric 
representation (exploded view) of the bookcase on the � rst 
page of the assembly instructions.

2

1

4

5

6

7

8

3

3

1

4

5

6

7

8

SOLUTION

When you get to this section, you should 
have all the knowledge you need to solve 
the learning situation described at the 
beginning of the chapter.

Additional elements of the investigative 
process in science and exploration 
strategies may also be suggested here.

CONSOLIDATION

In this section you can put into 
practice what you learned in 
the Aquisition section. 

Like the Integration exercises, 
the exercises in the Consolidation 
section also help you to develop 
the competencies.

17
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ANSWER KEY PAGE 234

CONSOLIDATION
1 Associate each of the following terms with its corresponding description/function: the extension line, 

the dimension and the dimension line.

a) Number (expressed in millimetres) situated between the dimension lines, which indicates the actual 
measurement of a part of the technical object.

b) Fine line ending with an arrowhead that is used to indicate the precise location where the 
measurement begins and ends.

c) Fine line perpendicular to the dimension line which serves to extend the part of the drawing whose 
measurement is to be indicated.

2 Use the following information to dimension the object below:

• height of the house, measured from the ground to the peak of the roof: 5.5 cm;

• height of the house, measured from the ground to the base of the roof: 3 cm;

• width of the house: 5 cm;

• total height of the house: 6 cm.
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ANSWER KEY PAGE 231

TOOLK IT
You will � nd a presentation 

of the investigative process 
and its di� erent stages 

in the Toolkit.

EXPLORATION

The following questions will help you analyze the situation. Even if you are not sure about your answers, 
write them down. You will be able to check them against the explanations in the answer key.

INVESTIGATIVE PROCESS

Description of the approach

The investigative process is used to solve a problem, deal with an issue, 
or study a phenomenon or an application. It is also suitable for dealing 
with scienti� c and technological topics.

Although the investigative process may be divided into � ve successive 
steps, these steps are not always applied in a linear manner, and you can 
return to previous steps when necessary. The steps are the following: 
de� ne the problem or need, formulate a hypothesis, test the hypothesis, 
draw conclusions and communicate your results or solutions. Each of 
these steps, along with related exploration and analytical strategies, 
will be described in more detail throughout this guide.

1 What is the nature of the problem considered in this situation: scientific or technological? 
Justify your answer.

STRATEGY Compare previously solved problems to new but similar ones

When analyzing a new problem, you can refer back to similar problems you solved in the past. By knowing how 
to recognize similarities at the beginning of the investigative process, you can apply previously used strategies 
and thus avoid proceeding by trial and error.

2 Have you ever assembled a piece of furniture by following the steps in the assembly instructions? 
If so, explain how you went about this.

EXPLORATION

In this section you will analyze 
the information provided in the 
learning situation and identify 
what you already know about 
the topic at hand, as well as 
any new knowledge needed 
to complete the task.

Different aspects of the 
investigative process in science 
and exploration strategies are 
suggested here.

ACQUISITION

In this section, you will  
acquire the knowledge required 
to solve the learning situation.

7
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ACQUISITION A

Laying out a technical drawing
Di� erent lines are used to create a technical drawing of a technical 
object. There are international conventions that govern the use of these 
lines, and thereby allow stakeholders in di� erent trades to communicate 
with one other. For example, automobile part manufacturers in the 
United States need to be able to understand plans drawn up in Canada.

REMINDER

Basic lines

Di� erent line types are used to create a technical drawing. Each type has a very precise meaning.

Basic lines

Line Description/function Example 

Construction line Thin, light line used to create 
a drawing

Visible contour line Thick line representing visible details 
of the object

Hidden contour line Dashed line representing hidden details 
of the object

Dimension line Fine line used to indicate a dimension 750

Extension line Fine line used to precisely indicate the 
beginning and end of a dimension

Centre line
Long and short dash lines used to indicate 
the centre of a circle or the presence of 
a symmetric feature

Cutting plane line Thick dark line used to indicate 
the location of a cut

Section line 
(cross-hatching)

Fine line used to show the surface 
created by a cut

Dimensioning

In addition to using basic lines to lay out a technical drawing, it is important to note the relevant dimensions. 
This is achieved by dimensioning the drawn object.

KEY KNOWLEDGE

Dimensioning involves indicating actual measurements on a technical drawing. It is also used 
to position di� erent elements on an object such as the location and diameter of a hole. 

Technical drawing
Set of rules for representing 

a technical object.

Technical  object
Object made or modi� ed 

by humans.

REVIEW EXERCISES
PAGE 220, NUMBERS 1 TO 3 
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CHAPTER 1 – Graphical Language

SITUATION 1.1

Assembling a Bookcase

Reading has been one of your favourite 
pastimes from an early age. You like 
to read at every opportunity — when 
you are on the beach, riding the bus, 
sitting in a hairdressing salon and before 
going to bed. Although you like most 
genres of � ction, you have a slight 
preference for detective stories and 
science � ction.

Over the years, you have collected a very 
large number of books. There are piles of books in various parts of your house. For some time, you have been 
thinking about how best to store your growing collection but you have little space available. You decide to 
buy a bookcase online and save money by having it delivered in unassembled form.

You take out your toolbox and start reading the instructions to get ready to assemble the bookcase. 
In a short time, you realize that the instructions are like a puzzle! You must therefore familiarize yourself 
with the graphical language used by professional draftsmen.

You are probably already somewhat familiar with the rules for producing a graphical representation 
of an object and indicating its dimensions. You will review those rules and then learn about 
axonometric projection.

GOAL

Become familar with the 
di� erent types of projections 
used in technical drawing.

Dimensioning

Axonometric projections 
(exploDeD view) multiview orthogonAl projections 

TA
S

K You will interpret di� erent technical drawings in order 
to correctly put together the bookcase you bought 
in disassembled form.

PRACTICAL ACTIVITY

PRESENTATION OF THE 
LEARNING SITUATION

This page sets out the main theme of 
the chapter, briefly describes the context 
of the learning situation, and provides 
the information needed to solve it. 

The task to be carried out later on, 
in the Solution section, is presented in 
the text box at the bottom of the page. 
This task is the starting point for 
acquiring the new knowledge required 
to solve the learning situation.

AT THE END OF THE CHAPTER

This section summarizes all the key 
concepts presented in the chapter.
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CHAPTER 1 – Graphical Language

KNOWLEDGE SUMMARY

Dimensioning involves indicating actual measurements on a technical drawing. It is also used to position 
di� erent elements on an object such as the location and diameter of a hole.

An axonometric projection, also called an “exploded view,” is a drawing in which the various parts 
of a technical object are separated from one another.

This type of drawing generally features a title block providing the following information:

• the name of the parts of the technical object (including the linking components);

• the quantity of each part;

• the materials used to make the di� erent parts.

A multiview orthogonal projection is a two-dimensional drawing representing the di� erent views 
of an object. Each view shows one side of the object. 

Laying out is a crucial step in the manufacturing process. If it is not carried out with precision and skill, this 
could result in machining errors and wasted materials. A quality layout is one in which precise markings 
clearly show where work must be done to shape the di� erent parts. For example, this could involve indicating 
the positions of the cutting lines.

Dimensional tolerance is the total amount the dimension of a part may vary when it is manufactured 
to ensure that all the parts of an object � t together properly.

Functional dimensioning is the set of speci� c tolerances related to certain parts responsible for the smooth 
operation of the object.

Throughout the manufacturing process, measurement is used to validate the quality of machining 
operations performed on the parts that make up a technical object.

The last step, inspection, ensures the quality and conformity of the � nal product.

The development of a three-dimensional shape is its representation in two dimensions. To obtain the 
development of a three-dimensional shape, each one of its faces is drawn on a sheet of paper, on the same 
plane. The resulting � gure may be cut out and folded to make a three-dimensional � gure.

The learning and evaluation situation 
(LES) is a complex task similar to those 
that you will encounter in the final 
exam. It includes a competency 
evaluation chart.
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CHAPTER 1 – Graphical Language

LES

School Supplies
A store in your town that specializes in school supplies is 
launching a contest for science and technology students 
in adult education. The prize is a $200 gift card that can 
be used to purchase the school supplies of your choice. 
To enter the contest, you must draw a multiview orthogonal  
projection of an eraser and the two-dimensional 
development of a pencil case and of a school item 
of your choice.

a) On page 43, make a scale drawing of the   
multiview orthogonal projection of the 
eraser shown on the right. Its dimensions 
are 4.0 cm × 1.5 cm × 1.0 cm. Include 
the dimensions in your drawing.

b) On page 44, draw the two-dimensional 
development of the pencil case shown 
on the right, to a scale of 1:2. The height 
of the case is 24 cm and the radius of the 
circles at each end of the pencil case is 3 cm.

c) On page 45, make a scale drawing of the 
two-dimensional development of a school 
item of your choice. Specify the scale you 
will use and include the dimensions 
in your drawing.

TA
S

K

Represent a few school items.

This section includes some complex 
exercises and scenarios that require 
you to apply what you have learned 
in the chapter.

INTEGRATION
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ANSWER KEY PAGE 239

1 Study the following diagrams of a play module.

a) What type of drawing technique is used? Explain your answer.

b) Does the technical drawing include functional dimensions? Explain your answer.

c) Identify the different views of the play module by writing the name of the view beside the number 
of each drawing.

1 2

3 4

INTRODUCTIONVIII
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CHAPTER 1

SITUATION 1.1
ASSEMBLING A BOOKSHELF

EXPLORATION PAGES 5 AND 6

1 The problem is technological, since it deals with 
the different drawing techniques.

2  Example of an appropriate answer. Yes, I have already 
put together ready-to-assemble furniture. It is 
important to read the assembly instructions first and 
to check that you have all the furniture parts and 
hardware you are supposed to have, and to gather all 
of your materials before you start working. To be even 
better organized, you can gather together all the 
furniture parts and hardware needed for the various 
sections before you begin assembling the piece.

3 The number means that the part represented is 
750 mm long.

4 

ACQUISITION PAGES 7 TO 13

1 a) 120

30

b) 

40

4040

60°60°

60°

2 Dimensioning is used to indicate, on a technical 
drawing, the finished measurements of a technical 
object. It also serves to indicate the positions 
and measurements of the various elements 
(e.g. the diameter of a hole). 

3 7

4 5

5 PVC

6 In an axonometric projection, the different parts of an 
object are separated from one another.

7 Because this type of diagram shows the separate parts 
that make up the object. This makes it possible to see 
the less visible parts when the object is assembled. 

8 A multiview orthogonal projection is a 
two-dimensional representation of the object showing 
its different views.

ANSWER KEY

The Answer Key at the end of the guide 
will allow you to check your answers 
and steer you through the learning 
process. It contains the answers to the 
questions in the guide and detailed 
explanations regarding the correct 
procedure or line of reasoning.
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ANSWER KEY PAGE 263REVIEW

REVIEW

Graphical Language
1 Name the type of line used to make a drawing.

2 Why are certain parts of a technical drawing cross-hatched?

3 Is it possible to represent the hidden details of an object in a technical drawing? Explain your answer.

4 Marie wants to make a scale drawing of her father’s boat. What type of scale should she use? 
Justify your answer.

5 Which of the following scales should you use to represent a die? Justify your answer.

1:25 3:1 5:1 1:3 10:1

6 John uses a scale of 1:10 to draw the shed in his backyard. The dimensions of the shed are shown below.

Width 82 cm 

Length 135 cm 

Height 115 cm 

What are the measurements of the shed in his drawing?

REVIEW

In the Situation sections, you will 
come across Reminder text boxes 
containing topics covered 
in previous courses, which 
are essential for understanding 
new concepts or completing 
the assigned task.

The questions and exercises in 
the Review section will help you 
review the topics appearing 
in the Reminder text boxes.
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GLOSSARY

GLOSSARY
The key concepts are bolded blue and the terms that are de� ned in the body text of the chapters are bolded 
black.

Adhesion (p. 120)
Phenomenon by which the surfaces of a part or a 
technical object tend to remain in contact with each 
other without slipping.

Apothem of a pyramid (p. 33)
For a regular pyramid, the slant height of a lateral 
face, i.e. the shortest distance from apex to base on 
a given face.

Archimedes’ principle (p. 150)
Archimedes’ principle states that the upward acting 
force that is exerted on a body immersed in a � uid 
is equal to the weight of the � uid that the body 
displaces.

Axonometric projection (p. 11)
An axonometric projection, also known as an 
exploded view, is used to show the relationship of 
the di� erent parts that make up a technical object 
by separating the parts.

Bending (p. 83)
A machining technique used to curve a material into 
the desired shape.

Bernoulli’s principal (p. 146)
Bernoulli’s principle states that an increase in 
the speed of a � uid occurs simultaneously with a 
decrease in pressure.

Ceramic (p. 182)
A material obtained by heating such raw materials as 
clay and sand to high temperatures.

Channel (p. 57)
Groove in a material.

Composite material (p. 183)
Material made from two or more constituent 
materials with complementary properties.

Compression (p. 177)
The force that squeezes an object: the material is 
crushed.

De� ection (p. 177)
The force that bends an object: the material is 
stretched and slightly crushed.

Degrees of freedom of a part (p. 117)
The number of ways a part can move independently. 
If an object could exist totally independent from any 
other object it would have six degrees of motion 
freedom: translation along three axes (x, y and z) and 
rotation around the same three axes.

Design plan (p. 64)
Simpli� ed drawing that shows how a technical 
object works.

Development of a three-dimensional shape 
(p. 32)
Two-dimensional representation of a three-
dimensional shape.

Dimensional tolerance (p. 25)
Dimensional tolerance is the total amount 
the dimension of a part may vary when it is 
manufactured. 

Dimensioning (p. 7)
Dimensioning involves indicating actual 
measurements on a technical drawing. It is also used 
to position di� erent elements on an object such as 
the location and diameter of a hole.

Drilling (p. 81)
A machining technique that consists in making 
round holes essential to manufacturing and 
assembling the di� erent parts that make up a 
technical object.

Electric force (p. 160)
Force of attraction between objects with di� erent 
charges.

Equilibrium (p. 162)
State of an object subjected to more than one force 
if the forces are of the same magnitude, but applied 
in opposite directions.

GLOSSARY

Key concepts bolded blue and 
terms bolded black in the body 
text of the chapters also appear  
in the Glossary.
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SELF-EVALUATION
This last activity will prepare you for the � nal examination for this course and will help you to determine the 
extent to which you have mastered the subject matter. The self-evaluation activity is divided into two parts.

Part 1: Explicit Evaluation of Knowledge
This part consists of questions that are not related to one another. Each question focuses on a speci� c area 
of knowledge.

Part 2: Evaluation of Competencies
In this part, you will be asked to solve a task similar to those you encountered in each chapter of this guide.
You will be required to carry out tasks that involve various areas of knowledge applied to a new context.

Instructions
• Carefully read each question before answering it.

• You may use a calculator.

• Show all your work and detailed calculations.

• Once you have completed this activity, correct it using the answer key for each question.

Performance Analysis
Since this is a self-evaluation activity, you will be checking your results yourself against the answer key found 
at the end of this guide. This will enable you to determine the extent to which you have mastered the course 
content and whether you are ready to sit for the � nal examination. In light of this exercise, you may feel the 
need to review certain concepts. You will be provided with instructions in this regard.

SELF-EVALUATION

A Self-Evaluation activity is found 
at the beginning of the Additional 
Materials section. This activity 
allows you to assess what you have 
learned and the competencies 
you have developed in the course. 
It also helps you to determine 
what subject matter you have 
mastered and what concepts you 
need to review before completing 
the Scored Synthesis Activity.
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RUBRIC FOR THE COMPETENCIES

RUBRIC FOR THE COMPETENCIES

Theory
The theory-based activity involves competencies 2 and 3.

• Competency 2: Makes the most of his/her knowledge of science and technology

• Competency 3: Communicates in the languages used in science and technology

Here is a rubric of the evaluation criteria for these competencies and the rating scale for the criteria. 
Use this rubric to complete the mini-rubric found at the end of each LES.

Evaluation 
criteria

Excellent
A

Very good
B

Good
C

Weak
D

Very weak
E

2.1
Accurate 
interpretation
of the issue

When analyzing 
diagrams, 
identifies all the 
principles that 
underlie the 
mechanisms 
responsible for 
the operation of 
a technological 
application, or, 
when analyzing 
an application, 
identifies all the 
constraints to 
which the 
materials are 
subjected.

When analyzing 
diagrams, 
identifies most 
of the principles 
that underlie the 
mechanisms 
responsible for 
the operation of 
a technological 
application, or, 
when analyzing 
an application, 
identifies most 
of the constraints 
to which the 
materials are 
subjected.

When analyzing 
diagrams, 
identifies some 
of the principles 
that underlie the 
mechanisms 
responsible for 
the operation of 
a technological 
application, or, 
when analyzing 
an application, 
identifies some 
of the constraints 
to which the 
materials are 
subjected.

When analyzing 
diagrams, 
identifies few 
of the principles 
that underlie the 
mechanisms 
responsible for 
the operation of 
a technological 
application, or, 
when analyzing 
an application, 
identifies few 
of the constraints 
to which the 
materials are 
subjected.

When analyzing 
diagrams, 
identifies very few 
of the principles 
that underlie 
the mechanisms 
responsible for 
the operation of 
a technological 
application, or, 
when analyzing 
an application, 
identifies very few 
of the constraints 
to which the 
materials are 
subjected.

2.2
Relevant use 
of scientific and 
technological 
knowledge

Makes thorough 
use of his/her 
knowledge in 
explaining the 
operation of a 
technological 
application and 
identifying the role 
played by all the 
components.

Makes good use of 
his/her knowledge 
in explaining the 
operation of a 
technological 
application and 
identifying the role 
played by most of 
the components.

Makes some use of 
his/her knowledge 
in explaining the 
operation of a 
technological 
application and 
identifying the role 
played by only 
some of the 
components.

Makes little use of 
his/her knowledge 
in explaining the 
operation of a 
technological 
application and 
identifying the role 
played by some of 
the components.

Makes very little 
use of his/her 
knowledge in 
explaining the 
operation of a 
technological 
application and 
identifying the role 
played by some of 
the components.

2.3
Appropriate 
formulation 
of explanations 
or solutions

Clearly presents 
his/her explana-
tions of the basic 
mechanical 
functions and 
of the choice of 
the materials used 
to manufacture 
a technological 
application; 
suggests relevant 
improvements by 
providing 
appropriate 
justifications.

Presents fairly 
clearly his/her 
explanations of 
the basic mecha-
nical functions and 
of the choice of 
the materials used 
to manufacture 
atechnological 
application; 
suggests relevant 
improvements by 
providing brief 
justifications.

Lacks some clarity 
in presenting his/
her explanations 
of the basic 
mechanical 
functions and 
of the choice of 
the materials used 
to manufacture 
a technological 
application; 
suggests relevant 
improvements by 
providing brief 
justifications.

Is unclear in 
presenting his/her 
explanations of 
the basic mechan-
ical functions and 
of the choice of 
the materials used 
to manufacture 
a technological 
application; 
suggests relevant 
improvements by 
providing very few 
justifications.

Presents his/her 
explanations 
of the basic 
mechanical 
functions and 
of the choice of 
the materials used 
to manufacture 
a technological 
application in a 
confusing manner; 
suggests improve-
ments that are not 
relevant.
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APPENDIX

APPENDIX

Selected measurement and layout tools
Measuring Laying out

Ruler: Used to measure small lengths. It is generally 
graduated in millimetres (mm).

Square: Used to lay out 90° angles. May include 
a graduated ruler.

Tape measure: Used to measure large lengths. It is 
generally graduated in millimetres (mm).

Combination square: Used to lay out 45° and 90° angles, 
draw parallel lines and measure depth (e.g. of a hole or 
groove). It is generally graduated in millimetres (mm).

Protractor: Used to draw and measure angles up to 180 o. 
It is graduated in degrees (o). Centre punch: Used to mark the centre when drilling 

holes.

Calipers: Used to take highly precise length 
measurements. Especially practical for measuring the 
dimensions of small parts, such as the diameter of a 
cylinder, a sphere or a hole. It is graduated in millimetres 
(mm), with a precision of between 1/10 and 1/50 of 
a millimetre depending on the model.

Compass: Used to scribe arcs and circles. Used with 
a ruler, it can also be used to compare, transfer or 
measure lengths.

RUBRIC FOR THE  
COMPETENCIES

After completing a learning and 
evaluation situation, or LES, you can 
use the Rubric for the Competencies 
at the end of the guide to evaluate 
your work. You can then complete 
the abbreviated rubric found 
at the end of each LES.

APPENDIX

This section presents additional 
information.

IXIX
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TEXT BOXES

Presents the task to be carried out  
as part of the learning situation.

Presents exploration or analysis strategies 
that can be applied in various situations.

Presents aspects of the investigative 
process in science that can be applied 
in various situations.

Encourages you to discover additional 
scientific, historical and cultural 
information related to the concepts 
under study.

Refers to knowledge acquired in previous 
courses and to review exercises related to 
this Reminder.

REMINDER

Scale

Technical drawings are not …

KEY KNOWLEDGE

A multiview orthogonal projection 
is used to …

Presents new key concepts to be 
learned. This knowledge is prescribed 
by the program of studies.

TA
S

K You will interpret different techniques 
in order to correctly assemble …

STRATEGY Consider …
When an investigative approach involves forming an 
opinion or …

INVESTIGATIVE PROCESS B…
The first step in the investigative process is to define 
the problem …

DID YOU KNOW?
Super glue
Cyanoacrylates are a family of special 
glues. 

INTRODUCTIONX
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Provides additional information or points 
out possible exceptions to the concept 
in question.

Indicates that you are now ready for the Scored 
Activity, which will test your understanding 
of the material covered so far. At the very end 
of the course you will complete a Scored 
Synthesis Activity.  
These activities are presented in separate booklets. 
Once completed, they must be submitted to your 
teacher (or tutor), who will mark them and provide 
feedback.

Refers to information found in the toolkit.

Prompts you to complete a section in 
the practical activity booklet.

toolk it
You are invited to refer  

to the Toolkit for  
a review of certain …

practical activity booklet
Now complete the Reviewing the design process 
section and write a short conclusion (p. 13).

note
Specifications

On page 28, you …

These symbols refer to web resources 
(sites or video clips) available at 
portailsofad.com. 

0.0
0.0

You must now do Scored Activity 1. 
It is available on the course 
website …S
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PRESENTATION OF A 
LEARNING SITUATION (LS)

EXPLORATION  
OF THE LS

KNOWLEDGE  
ACQUISITION

RESOLUTION OF THE TASK 
DESCRIBED IN THE LS

CONSOLIDATION  
OF LEARNING

The courses in the TRANSFORMATIONS collection 
feature a learning process based on the acquisition 
of prescribed knowledge through interesting and 
meaningful learning situations. The instructional 
approach underlying this learning process is 
outlined below.

The knowledge and competencies to be developed 
become meaningful through investigations that 
require learners to use inductive and deductive 
reasoning skills. The learning guides provide a 
variety of simple exercises and more complex 
tasks that address the needs of both learners and 
teachers. Additional resources are available on  
portailsofad.com.

 
Components of the TRANSFORMATIONS 
collection:
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• Learning Guide: Print and PDF versions;

• Teaching Guide: PDF;

• Video clips of concepts and laboratory techniques;

• Experiment kits;

• Scored activities;

• Answer keys.
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