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About this Learning Guide
Welcome to the learning guide for the Climate Change course. This Secondary IV course in the Science and 
Technology program is intended to develop your ability to deal with situations relating to key climate change 
issues, such as:

•	 disruptions in the carbon cycle and the increase in the greenhouse effect caused by human activities; 

•	 acidification of the oceans;

•	 the melting of the glaciers leading to flooding;

•	 increased frequency of droughts and extreme climate events;

•	 disturbances in terrestrial and aquatic biomes, which affect various animal and plant species.

A better understanding of these issues will enable you to take action to reduce your carbon footprint and 
raise public awareness of climate change as part of a project you will carry out.

You will develop the following three competencies:

•	 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 six chapters of this learning guide.

Portailsofad.com 
Video capsules and printable versions of

complementary resources for this guide and

the TRANSFORMATIONS collection are

available on the portailsofad website.

They will be useful throughout this course.

INTRODUCTIONVI
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INTRODUCTION 

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 – Combatting Climate Change

CHAPTER 1

It’s Up to You!

On December 12, 2015, a historic agreement to combat climate change 

was reached. On that day, the landmark Paris Agreement was signed 

by 195 countries, including some of the world’s biggest emitters 

of greenhouse gases. The Paris climate accord calls on each and every one 

of us to take action to reduce global warming.

In this course, you will learn about the phenomenon of climate change and the 

related scientific principles. You will be asked to give your critical opinion on 

possible ways to address the impact of climate change and to carry out a public 

awareness project on the importance of taking action to fight climate change.

In this chapter, you will familiarize yourself with the issues surrounding 

climate change and begin the public awareness project that you will come 

back to again and again throughout the course.

Remember, it’s up to you!

Combatting Climate Change

3
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1

SITUATION 1.1

The Environmental Committee 
Needs You! p. 4

The greenhouse effecT

greenhouse gases

climaTe change

SITUATION 1.2

Reducing Greenhouse Gas 
Emissions p. 18

The carbon cycle

The niTrogen cycle

KNOWLEDGE SUMMARY p. 34

INTEGRATION p. 38

LES

GHGs in Your Plate p. 40

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, in the form of 

an experiment. 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 – Combatting Climate Change

SITUATION 1.1

The Environmental Committee 
Needs You!

To mark Earth Day, the adult education 
centre’s environmental committee, of 
which you are a member, launched the 
challenge Go GREEN for a better world. With 
some of your friends, you decide to raise 
awareness of the importance of taking 
action to combat climate change. To be 
able to do this, you set out to learn about climate change and, 
more speci� cally, about the greenhouse e� ect, greenhouse gases 
and the impact of global warming.

GOAL

Learn about climate change 
in order to carry out a public 
awareness project on the subject.

The greenhouse effecT

greenhouse gases climaTe change

TA
S

K You will start planning your public awareness project 
on the importance of taking action to � ght climate change.

DID YOU KNOW?
Earth Day

First celebrated in 1970, Earth Day was launched in the United States as a way to force environmental issues 
onto the national political agenda. Today, Earth Day is celebrated on April 22 every year. It has become the 
largest globally coordinated event to demonstrate support for environmental protection and plays a pivotal 
role worldwide with respect to environmental issues. 

18
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CHAPTER 1 – Combating Climate Change

SITUATION 1.2

Reducing GHG Emissions

One of your friends consulted the inventory 
of greenhouse gas emissions published 
in 2013 by the Québec government. 
He proudly informs you that Québec is the 
Canadian province with the lowest GHG 
emissions per capita, namely 10 tonnes of 
CO2 equivalent (t CO2 eq). Alberta emitted 
approximately seven times more GHGs.

He wonders what can cause such a big 
di� erence. He tells you that he does not think 
his carbon footprint is as high as the Québec 
average and that he is trying to � nd ways 
to reduce his GHG emissions.

GOAL

Expand your knowledge of 
natural and anthropogenic GHG 
emissions and ways to reduce 
them.

The carbon cycle

The niTrogen cycle

TA
S

K

You will help your friend determine 
the sources of his GHG emissions, 
establish his carbon footprint and 
suggest ways to reduce his GHG 
emissions.

Greenhouse Gas Emissions per Capita, by Province 
and Territory, Canada 2013

Provinces Population
Total 

emissions 
( Mt*CO2 eq)

Emissions/
person       

(t CO2 eq)
Newfoundland
and Labrador 528 000 8.6 16.3

Prince Edward 
Island 145 400 1.8 12.4

Nova Scotia 943 000 18.3 19.4

New Brunswick 755 700 15.7 20.8

Ontario 13 551 000 170.8 12.6

Manitoba 1 265 300 21.4 16.9

Saskatchewan 1 106 100 74.8 67.6

Alberta 4 007 700 267.2 66.6

British 
Columbia 4 582 600 62.8 13.7

Yukon 36 400 0.4 11.0

Northwest 
Territories 79 300 1.7 21.4

Québec 8 154 800 81.2 10.0

Canada 35 155 500 726.1 20.7

Source: Inventaire québécois des émissions de gaz à effet 
de serre en 2013 et leur évolution depuis 1990, Ministère du 
Développement durable, de l’Environnement et de la Lutte 
contre les changements climatiques, 2016. [Online] [Translation].

Mt* = million tonnes 1.2

CHAPTER ORGANIZATION

VII
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PARTS OF A LEARNING SITUATION

4
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CHAPTER 1 – Combating Climate Change

SITUATION 1.1

The Environmental Committee 
Needs You!

To mark Earth Day, the adult education 
centre’s environmental committee, of 
which you are a member, launched the 
challenge Go GREEN for a better world. With 
some of your friends, you decide to raise 
awareness of the importance of taking 
action to combat climate change. To be 
able to do this, you set out to learn about climate change and,  
more specifically, about the greenhouse effect, greenhouse gases  
and the impact of global warming.

GOAL

Learn about climate change in 
order to carry out an awareness 
raising project on the subject.

The Greenhouse effecT

Greenhouse Gases climaTe chanGe

TA
S

K You will start planning your awareness raising project, 
which deals with the importance of taking action 
to combat climate change.

DID YOU KNOW?
Earth Day

First celebrated in 1970, Earth Day was launched in the United States as a way to force environmental issues 
onto the national political agenda. Today, Earth Day is celebrated on April 22 every year. It has become the 
largest globally coordinated event to demonstrate support for environmental protection and plays a pivotal 
role worldwide with respect to environmental issues. 

14
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CHAPTER 1 – Combatting Climate Change ANSWER KEY PAGE 375

SOLUTION

To mark Earth Day, the adult education centre’s 
environmental committee, of which you are a member, 
launched the challenge Go GREEN for a better world. With 
some of your friends, you decide to raise awareness of the 
importance of taking action to combat climate change. 

To start planning your project, go to the website for the 
GO GREEN for a better world challenge, at portailsofad.com.

Task

1 Read the homepage of the website for the GO GREEN 
for a better world challenge, then describe in your own 
words the three steps involved in writing an article 
to express your opinion on climate change.

2 Describe in your own words the five steps involved 
in carrying out the project.

TA
S

K You will start planning your public awareness 
project, which relates to the importance of 
taking action to � ght climate change.

note
Each chapter in this learning guide 
contains useful information for your 
project. You will be prompted to 
write this information in your activity 
sheets found at the end of Chapter 6, 
on page 331.

note
The article you write must clearly describe 
the issue of climate change. You may use 
it to raise awareness of the importance 
of taking action to � ght climate change.

16
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CHAPTER 1 – Combatting Climate Change ANSWER KEY PAGE 376

CONSOLIDATION

1 Why is the natural greenhouse effect essential for sustaining life on Earth?

2 What adjective is used to describe GHG emissions generated by human activity?

3 a) Which GHG has increased the most dramatically since the beginning of industrialization?

b) What types of human activities cause an increase in the atmospheric concentration of this gas?

4 State whether the following statement is true or false and justify your answer.

“Greenhouse gases are generated solely by human activity and have caused an increase in the average 
global temperature since the beginning of industrialization.“

5
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ANSWER KEY PAGE 374

EXPLORATION

The following questions will help you determine what you already know about climate change. Take the time 
to answer them now. You can verify your knowledge of the issues as you read through the chapter and � nd 
answers to any questions you may have.

STRATEGY To learn is to dare to challenge oneself
E� ective acquisition of scienti� c knowledge involves calling into question received beliefs. The more you examine 
your beliefs by taking the time, for example, to describe them, the easier it will be to choose to keep them if they 
are accurate, or to change or abandon them if they are wrong. You have everything to gain from this intellectual 
exercise, as it will help you assimilate and retain new knowledge.

1 What is a greenhouse?

How is it constructed? How is it used? How does it work?

What you know

Questions 
you may have

7
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ACQUISITION

The greenhouse effect and global warming
What is the greenhouse e� ect?

Similar to the interior of a car which heats up in the sun, the inside of a greenhouse is heated by the Sun’s rays 
which pass through its glass panes. The glass allows most of the solar radiation which includes visible light and 
infrared (heat) radiation to pass through the glass plane. The infrared radiation is absorbed (used) at a stronger 
energy by the contents of the green house and re-emitted in a form at a weaker energy (heat). This makes it unable 
to penetrate through the greenhouse walls or roof, causing the temperature to rise. The warming capacity of 
Earth’s atmosphere has been compared to the glass of a greenhouse, hence the expression “greenhouse e� ect.”

KEY KNOWLEDGE

The greenhouse e� ect is the process by which solar radiation is trapped by the Earth’s atmosphere 
and warms the planet’s surface.

Part of the incoming solar radiation 
is absorbed by the Earth’s surface and 
another part is re-emitted into the 
atmosphere as infrared radiation (heat). 
Certain gases in the atmosphere, called 
greenhouse gases (GHGs), absorb 
this infrared radiation and re� ect part 
of it toward the Earth, warming the 
atmosphere.

The greenhouse e� ect: 
helpful or harmful?

The greenhouse e� ect is a natural 
phenomenon that is bene� cial because 
it helps maintain the global average 
surface temperature at about 15°C. 
Without it, the Earth’s surface 
temperature would be about -18°C, which is too cold to support life. Variations in climate over periods of 
thousands of years, including shifts between glacial periods and warmer interglacial periods, have been 
linked to � uctuations in atmospheric concentrations of greenhouse gases.

So how can the greenhouse e� ect be harmful if it is essential to life on Earth? The problem is not the natural 
greenhouse e� ect but the increase in anthropogenic Greenhouse gases (GHG) emissions, that is, those 
generated mainly by human activity. At present there is an imbalance 
in Earth’s energy budget, because the concentrations of these gases have 
been increasing steadily since the start of the Second Industrial Revolution 
around 1850. As a result, even more heat has been re-emitted into the 
atmosphere, increasing the global average temperature.

Atmosphere

Radiation retained 
by GHGs

Infra
red ra

diat
ion

Solar radiation

Radiation reflected 
by the atmosphere

The greenhouse e� ect

1.1

Anthropogenic
Originating in human activity.

4

©
 S

O
F
A

D
 -

 A
ll 

rig
h

ts
 r

e
se

rv
e

d
.

CHAPTER 1 – Combatting Climate Change

SITUATION 1.1

The Environmental Committee 
Needs You!

To mark Earth Day, the adult education 
centre’s environmental committee, of 
which you are a member, launched the 
challenge Go GREEN for a better world. With 
some of your friends, you decide to raise 
awareness of the importance of taking 
action to combat climate change. To be 
able to do this, you set out to learn about climate change and, 
more speci� cally, about the greenhouse e� ect, greenhouse gases 
and the impact of global warming.

GOAL

Learn about climate change 
in order to carry out a public 
awareness project on the subject.

The greenhouse effecT

greenhouse gases climaTe change
TA

S
K You will start planning your public awareness project 

on the importance of taking action to � ght climate change.

DID YOU KNOW?
Earth Day

First celebrated in 1970, Earth Day was launched in the United States as a way to force environmental issues 
onto the national political agenda. Today, Earth Day is celebrated on April 22 every year. It has become the 
largest globally coordinated event to demonstrate support for environmental protection and plays a pivotal 
role worldwide with respect to environmental issues. 

AT THE END OF EACH CHAPTER

34
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CHAPTER 1 – Combating Climate Change

KNOWLEDGE SUMMARY

The greenhouse effect and global warming
The natural greenhouse e� ect is a process that keeps the Earth’s surface warm. Greenhouse gases (GHGs) 
absorb part of the Sun’s energy and radiate much of the infrared radiation (heat) back towards the surface 
while the rest is radiated out to space. The greenhouse e� ect helps maintain the global average surface 
temperature at about 15°C. Without it, Earth’s surface temperature would be about −18°C.

The average global temperature has been rising since the start of the Second Industrial Revolution around 
1850 because of the increase in anthropogenic GHG emissions (carbon dioxide, methane, nitrous oxide, 
sulphur hexa� uoride and halocarbons), that is, GHG emissions resulting from human activity. Not only 
are these gases absorbing large amounts of infrared radiation, but smaller amounts are being sequestered 
in sinks. This phenomenon is referred to as the anthropogenic greenhouse e� ect.

Climate change is de� ned as a change in normal weather patterns, including extreme weather events and 
conditions (storms, droughts, cyclones, heavy rains, freezing rain, and heat waves) caused by human-induced 
(anthropogenic) global warming.

Consequences of global warming

Accelerated melting of the 
polar pack ice and glaciers

Increase in the volume of ocean 
water due to warming (thermal 

expansion of ocean water)

Increased moisture
in the atmosphere

Increase in the frequency 
of droughts and heat waves

Increase in the average temperature 
of glaciers, pack ice, rivers, lakes, and oceans

Increase in the amount of water vapour 
from warmer oceans, rivers and lakes

Reduced reflectiveness 
(albedo) of polar pack 

ice and glaciers

Rise in the sea level, 
causing flooding

Increase in the average temperature 
of Earth’s atmosphere

Increase in the frequency 
of extreme climatic events 

(cyclones, hurricanes, storms, 
tornadoes, etc.)
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CHAPTER 1 – Combating Climate Change

LES

GHGs in Your Plate
An agricultural fair hires you to hold a round table 
discussion on the importance of eating local farm 
products. You are asked to organize a game in 
which the participants will have to choose which 
bowl of fruit (which you prepared beforehand) 
has the least impact on global warming. To keep 
it simple, you will take into account only the carbon 
dioxide emitted during the transportation of 
this fruit.

You decide to place a data sheet beside each bowl with the following information for each piece of fruit: 
name of fruit, place of origin, mode of transportation used and distance covered. The participants will be 
required to calculate the amount of CO2 emitted into the atmosphere for each piece of fruit and compare 
this quantity to that produced by a compact car that consumes 10.0 L of gasoline per 100 km. To check their 
calculations, you will have all of this information at your disposal.

TA
S

K

Your task is to:
• calculate the quantity of CO2 emitted during the transportation of the fruit and the equivalent 

distance travelled by a car emitting the same quantity of CO2 to transport the fruit;
• explain the relationship between carbon dioxide emitted during the transportation 

of two of the fruits and global warming;
• suggest two actions that participants can take to reduce their CO2 emissions associated 

with their dietary habits.

note
Use the equivalence factors in the table entitled Equivalence 
Factors of GHGs Emitted, by Activity Sector found on page 30 
of this learning guide. Consider that the estimated gasoline 
consumption of the transport truck is 39.0 L/100 km.

38
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CHAPTER 1 – Combating Climate Change ANSWER KEY PAGE 380

INTEGRATION
1 Scientists are increasingly concerned about the impact of the greenhouse effect. Explain the relationship 

between the greenhouse effect and the carbon cycle.

2 One of your friends claims that there is no need to worry about a global temperature increase of 2°C: 
“The winters will be milder and it will be a little warmer in the summer! Great!” List five consequences 
of global warming and two concrete actions she could take to reduce her impact on climate change.

3 Assume that one tonne of each of the following gases was emitted into the atmosphere: carbon dioxide, 
methane, nitrous oxide and a halocarbon. With reference to the table entitled Properties of  the Main 
Greenhouse Gases on page 11, indicate:
a) which gas would increase global warming the most and explain why;

SOLUTION

When you get to this section, you 
should have all the knowledge you 
need to complete the task described 
at the beginning of the chapter.  

Additional elements of the investigative 
process in science and exploration 
strategies are suggested here.

CONSOLIDATION

This section allows you to put into 
practice the knowledge covered in 
Acquisition A and Acquisition B. Like 
the Integration exercises, the 
Consolidation exercises also help 
you to develop the competencies.

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 the new 
knowledge you will need 
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 complete 
the task.

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 complete the task.

A text box describes the task to be 
carried out later on, in the Resolution 
section. This task is the starting point 
for acquiring the new knowledge that 
will enable you to complete it.

This section summarizes all the key 
concepts presented in the chapter.

The learning and evaluation situation (LES) is 
a complex task similar to those that you will 
encounter in the final exam. It includes a 
rubric for the comptencies (competency 
evaluation chart). 

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

INTRODUCTIONVIII
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ANSWER KEY
CHAPTER 1

SITUATION 1.1
THE ENVIRONMENTAL COMMITTEE NEEDS YOU!

EXPLORATION PAGES 5 AND 6

1 Personal answers. You can check your answers by reading What is the greenhouse effect? in the Acquisition section.

How is it constructed? How is it used? How does it work?

What you know

Transparent walls that 
let through visible light 
and infrared radiation.

To promote plant 
growth. it must 
therefore retain heat 
and let light through.

Sunlight (visible light and infrared 
radiation carrying heat) passes 
through the transparent walls. 
A part of the infrared radiation 
is trapped inside the greenhouse, 
causing a rise in temperature.

Questions you 
may have

2 Personal answers. You can check your answers by 
reading The greenhouse effect: helpful or harmful? 
and Greenhouse gases in the Acquisition section.

3 Personal answer. You can check your answers by reading 
Climate change in the Acquisition section.

ACQUISITION A PAGES 7 TO 13

1 Solar radiation in the visible spectrum and infrared 
radiation that emits heat can pass through the glass 
panes of a greenhouse. Part of this radiation is 
absorbed by the contents of the greenhouse, and part 
of the remaining radiation becomes trapped, because 
the glass panes reflect these rays inward, causing an 
increase in the interior temperature.

2 The greenhouse effect due to greenhouse gas 
emissions from natural sources maintains the global 
average temperature at around 15°C. The greenhouse 
gases in the atmosphere absorb some of the solar 
radiation that is reflected by the Earth (infrared) and 
re-emit it to the atmosphere. Warming due to the 
anthropogenic greenhouse effect is described as the 
thermal imbalance caused by the progressive increase 
in atmospheric concentrations greenhouse gases since 
the beginning of the industrial revolution. The planet 
is warming because the rising levels of greenhouse 
gases are causing more infrared radiation to be 
absorbed by the atmosphere.

3 True. Greenhouse gases—predominantly carbon 
dioxide, methane and water vapour—have been 
present in the atmosphere since the Earth was formed. 
These gases help maintain a global average 
temperature of around 15°C. Without them, the 
average temperature would be about -18°C; few living 
organisms would survive under these conditions.

4 The three main greenhouse gases are water vapour, 
carbon dioxide and methane.

5 Given that the global warming potential (GWP) 
of methane is 25, that is, 1 kg of methane warms 
the planet as though it was 25 kg of CO2:

200 kg × 25 = 5000 kg or 5 metric tonnes of CO2.

6 Climate change refers to abnormal or extreme changes 
in weather conditions caused by human-induced 
global warming, such as an unusual increase in the 
frequency of storms, droughts, hurricanes, heavy rains, 
freezing rain, heat waves, etc.
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REVIEW

Inside Chemical Reactions
1 Determine whether the following statement is true or false. If it is false, correct it.

“The solvent is the minor component of a solution, dissolved in the solute.”

2 For each of the following solutions, identify the solute and the solvent.

a) A soft drink

b) Saltwater

c) Vodka

3 Explain what an aqueous solution is.

The Physical and Chemical Properties of Solutions
1 How are the chemical elements organized in the periodic table?

2 Complete the following table and state whether the chemical element is a metal or a nonmetal.

Chemical element Symbol Metal or nonmetal

Lithium

Ne

Au

Chlorine

Phosphorus

Mg
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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.

Abiotic factor (p. 282)
Environmental conditions that in� uence populations.

Acid (p. 106)
A substance that releases hydrogen ions (H+) 
in aqueous solution.

Acid-base neutralization (p. 131)
Reaction that consists in adding a base to an acidic 
solution or an acid to an alkaline solution in order 
to neutralize the solution (pH of 7).

Aerobic (p. 55)
Said of a process that occurs in the presence of 
oxygen or of a living organism that needs oxygen 
to survive.

Air mass (p. 176)
A group of air molecules with similar characteristics 
such as temperature, moisture and pressure.

Albedo (p. 13)
Re� ectiveness of a surface. The whiter the surface 
(e.g. snow cover), the greater its re� ectivity and 
the higher its albedo.

Anaerobic (p. 20)
Said of a process that occurs in the absence of 
oxygen or of a living organism that does not need 
oxygen to survive.

Anion (see Negative ion)

Anthropogenic (p. 7)
Originating in human activity.

Anticyclone (p. 184)
An area of atmospheric circulation which forms 
around a high-pressure centre and is associated 
with good weather.

Aqueous (p. 50)
Refers to a molecule that is dissolved in water. 

Atmospheric pressure (p. 183)
The force exerted by the gas molecules in a column 
of air on a given surface.

Autotroph (p. 288)
An organism capable of synthesizing its own food 
from inorganic substances and the Sun’s energy.

Balancing a chemical equation (p. 53)
A chemical equation needs to be balanced so that 
it is consistent with the law of conservation of mass. 
A balanced chemical equation occurs when the 
number of the di� erent atoms of elements on the 
reactants side is equal to that on the products side.

Base (p. 106)
A substance that releases hydroxide (OH-) ions 
in aqueous solution.

Biodiversity (p. 281)
Describes the richness and variety of the species 
present in a community.

Biomass (p. 289)
The quantity of organic plant and animal matter 
in an ecosystem at any given time.

Biomes (p. 212)
Regions of the world with similar climate (weather, 
temperature), animals and plants.

Biosphere (p. 17)
Encompasses all of the ecosystems on the planet 
together with all living organisms and their habitats.

Biotic factor (p. 282)
Factor resulting from the activities of a living 
organism in an environment.

Bu� ering capacity of soil (p. 129)
The ability of soil to withstand changes to its pH 
by neutralizing acidity.

Canopy (p. 215)
The continuous cover of branches and foliage formed 
by the crowns of adjacent trees.

Carbohydrate (p. 21)
A simple or complex sugar.
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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.
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RUBRICS FOR THE COMPETENCIES

Theory Part
The theory part of the course 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 problem

Recognizes all the 
relevant elements 
and scientific 
and technological 
principles.

Recognizes 
almost all the 
relevant elements 
and scientific 
and technological 
principles.

Recognizes some 
of the relevant 
elements and 
scientific and 
technological 
principles.

Recognizes few 
of the relevant 
elements and 
scientific and 
technological 
principles.

Recognizes very 
few of the 
relevant elements 
and scientific 
and technological 
principles.

2.2
Relevant use 
of scientific and 
technological 
knowledge

Makes perfect use 
of the concepts, 
laws or theories 
and the 
relationships 
between them.

Makes correct use 
of the concepts, 
laws or theories 
and the 
relationships 
between them.

Makes some use 
of the concepts, 
laws or theories 
and the 
relationships 
between them.

Makes awkward 
use of the 
concepts, laws 
or theories and 
the relationships 
between them.

Makes very little 
use of the 
concepts, laws 
or theories and 
the relationships 
between them.

2.3
Appropriate 
formulation 
of explanations 
or solutions

Meticulously 
structures his/her 
explanations by 
using scientific 
and technological 
knowledge.

Correctly 
structures his/her 
explanations by 
using scientific 
and technological 
knowledge.

Provides some 
structure to his/
her explanations 
by using scientific 
and technological 
knowledge.

Provides 
disorganized 
explanations 
by using little 
scientific and 
technological 
knowledge.

Provides very 
little structure 
to his/her 
explanations by 
using very little 
scientific and 
technological 
knowledge.
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APPENDICES

APPENDIX A

Review

The particle model of matter

The particle model holds that all matter is made up of microscopic particles that are always moving. The particles 
can be either atoms or groups of atoms called “molecules,” with coloured marbles usually representing the atoms.

A hydrogen atom An oxygen atom A water molecule

The motion of the particles is influenced by temperature.

The higher the temperature, 
the faster the particles move.

The lower the temperature, 
the slower the particles move.

The particles attract or repel each other.

The greater the distance between the particles, 
the weaker the attractive force between them. 

This force is inversely proportional to the square 
of the distance between the particles. 

The smaller the distance between the particles, 
the stronger the attractive force between them.

IXIX
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IX

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 
to be used.

REVIEW

While working through the 
Situation sections, you will come 
across Reminder text boxes 
containing knowledge that you 
covered in previous courses and 
that you will need to understand 
new concepts or complete 
the task.

The Review section consists of 
questions that will help you to 
review the concepts appearing 
in the Reminder boxes.

GLOSSARY

Key concepts bolded blue and 
terms bolded black in the body 
text of the chapters also appear 
in the Glossary.

SELF-EVALUATION

A Self-evaluation activity is found 
in the first part of the Additional 
Materials section. It is used to 
evaluate the knowledge you have 
acquired and the competencies 
you have developed during the 
course. It also helps you 
determine the knowledge you 
have mastered and the concepts 
you must review before doing the 
Scored Synthesis Activity.

RUBRICS FOR THE  
COMPETENCIES

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

APPENDICES

In this section, you will find additional 
information such as abbreviations 
and units of measure.
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HEADINGS

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

Presents exploratory or analytical 
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 
being studied.

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

REMINDER

The composition of air

Pure air is a mixture …

KEY KNOWLEDGE

The greenhouse effect is an increase 
in the atmospheric temperature …

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

TA
S

K You will start planning your awareness-
raising project.

STRATEGY Consider…
When an investigative strategy involves forming 
an opinion …

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

DID YOU KNOW?
Deforestation is responsible for 18% of 
GHG emissions worldwide …

INTRODUCTIONX
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Gives additional information or points out 
exceptions that can apply to the concept 
in question.

Gives a tip that makes the task simpler, 
or suggests a different approach to dealing 
with the problem or applying the concept 
in question.

Indicates that you are now ready to do the 
Scored Activity that will test your understanding 
of what you have learned. The Scored Synthesis 
Activity is done at the very end of the course.

These activities are presented in separate booklets. 
Once you have completed them, you must submit 
them to your teacher or tutor, who will correct 
them and provide feedback.

You must now do Scored 
Activity 1. It is available 
on the course website . . . S
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Refers to the information found 
in the Toolkit.

Refers to information to be completed 
in the Experimental Activity Booklet.

toolk it
See technique  

for collecting …

Laboratory report
Read the goal of the experiment and the steps in 
the experimental procedure …

T i p

To remember the charge of an anion, …

note
Electron transfer makes it possible for ionic bonds to 
form between a metal …

Refers to Web resources (sites and videos) 
suggested on portailsofad.com.

0.0
0.0

XI
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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:

•	 Toolkit: Print and PDF versions;

•	 Learning Guide: Print and PDF versions;

•	 Teaching Guide: PDF;

•	 Video clips of concepts and laboratory techniques;

•	 Experiment kits;

•	 Scored activities;

•	 Answer keys.

PRESENTATION OF A 
LEARNING SITUATION (LS)

EXPLORATION  
OF THE LS

KNOWLEDGE  
ACQUISITION

RESOLUTION OF THE TASK 
DESCRIBED IN THE LS

CONSOLIDATION  
OF LEARNING

The TRANSFORMATIONS collection consists of all  
the courses in the Diversified Basic Education Program  
for Secondary IV and Secondary V.
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