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STRAND  LIFE SYSTEMS combines the study of traditional topics in life science or biology (e.g., animals, plants, ecosystems) with technology as it relates to basic human needs (e.g., food, shelter, and clothing). 

Grade K 1 2 3 4 5 6 

TOPIC Senses and the Body 
Characteristics and Needs of Living 

Things 
Growth and Changes in Animals Growth and Changes in Plants Habitats and Communities Human Organ Systems Diversity of Living Things 

GO  

SO  

Demonstrate a basic 
understanding of the 5 senses. 

Demonstrate an understanding of 
the basic needs of animals and 
plants  

Demonstrate an understanding of 
the similarities and differences 
among various types of animals and 
the ways in which animals adapt to 
different environmental conditions; 

Demonstrate an understanding of 
the similarities and differences in 
the physical characteristics of 
different plant species and the 
changes that take place in different 
plants as they grow; 

Demonstrate an understanding of 
the concepts of habitat and 
community and identify some 
factors that could affect habitats 
and communities of plants and 
animals 

Demonstrate an understanding of 
the structure, form and function of 
the respiratory, circulatory, nervous 
digestive, excretory, integument, 
and systems, and the interactions of 
organs within each system; 

Demonstrate an understanding of 
ways in which classification systems 
are used to understand the diversity 
of living things and the 
interrelationships among living 
things; 
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Name the five senses 
 

Classify characteristics of various 
domestic and northern plants and 
animals by using the senses  

Identify and describe the major 
physical characteristics of different 
types of animals 

Identify the major parts of plants 
and describe their basic function 

Identify, through observation, 
various factors that affect plants 
and animals in specific habitat 

Identify the cell as the basic unit of 
life; 

Identify and describe the 
characteristics of vertebrates, and 
use these characteristics to classify 
vertebrates as mammals, birds, 
amphibians, reptiles, and fish 

Describe the basic characteristics 
of each of the five senses. 

Describe the way in which different 
local animals move to meet their 
basic needs  

Identify and describe behavioural 
characteristics that enable animals 
to survive and adapt to their 
environment 

Classify plants according to visible 
characteristics 

Classify organisms according to 
their role in a food chain  

Describe the basic structure, form 
and function of the major organs in 
the respiratory, circulatory, 
digestive, excretory, integument, 
and nervous system 

Explain why formal classification 
systems are usually based on 
structural character rather than on 
physical appearance or behavioural 
characteristics 

Describe ways in which animals 
respond and adapt to their 
environment throughout the 
seasons 

Explain how different features of 
plants help them survive 

Recognize that essential difference 
between cold and warm-blooded 
animals lies in different means of 
regulating body temperature 

 Identify and describe common 
characteristics of humans and other 
local animals that they have 
observed and identify variations in 
these characteristics 

Compare ways in which animals eat 
their food, move and use their 
environment to meet their needs  

Describe using their own 
observations, the changes that 
plants undergo in a complete life 
cycle 

Demonstrate an understanding of a 
food chain as a system in which 
energy from the sun is transferred 
eventually to animals. 

Describe using models and 
simulations, ways in which the 
skeletal, muscular, and nervous 
systems work together to produce 
movement  

Describe ways in which 
microorganisms, like larger 
creatures meet their basic needs 

Classify a variety of animals using 
observable characteristics of 
similarities and differences 

Identify traits that remain constant 
in some plants as they grow 

Be able to construct food chains of 
different plant and animal species 
and classify animals as omnivore, 
carnivore, or herbivore 

 Describe some basic changes in 
humans as they grow and compare 
these changes in humans with 
changes in other living things 

Describe changes in the appearance 
and activity of an animal as it goes 
through a complete life cycle 

Describe, using their own 
observations, the effects of the 
seasons on plants 

Describe structural adaptations of 
plants and animals that 
demonstrate a response to their 
environment 

Identify the skin as an organ and 
explain its purpose 

Identify and describe the 
characteristics of invertebrates, and 
classify invertebrates into phyla 

 Describe patterns that they have 
observed in living things  

Compare the life cycle of some local 
animals that have similar and 
dissimilar life cycles 

Compare the life cycle of different 
kinds of plants  

Recognize that animals and plants 
live in specific habitats because 
they are dependent on those 
habitats and have adapted to them  

Explain what happens to excess 
nutrients that are not immediately 
used by the body. 

Compare the characteristics of 
vertebrates and invertebrates 

  Compare ways in which different 
animals care for their young 

Describe using observations, how 
the growth of plants are affected by 
the changes in the environment 

Classify plants and animals that 
students have observed in local 
habitats according to similarities 
and differences  

 Compare the characteristics of 
different kinds of arthropods 

  Identify constant and changing 
traits in the same species of animals 
as they grow and mature 

   Describe microscopic living things 
using appropriate tools) to assist 
them with their observations of 
pond life 
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STRAND -  LIFE SYSTEMS combines the study of traditional topics in life science or biology (e.g., animals, plants, ecosystems) with technology as it relates to basic human needs (e.g., food, shelter, and clothing). 

Grade K 1 2 3 4 5 6 

TOPIC Senses and the Body 
Characteristics and Needs of Living 

Things 
Growth and Changes in Animals Growth and Changes in Plants Habitats and Communities Human Organ Systems Diversity of Living Things 

GO  

SO  

Demonstrate a basic 
understanding of the 5 senses. 

Investigate the characteristics and 
needs of  animals and plants 

Investigate physical and behavioural 
characteristics and the process of 
growth of different types of 
animals; 

Investigate the requirements of 
plants and the effects of changes in 
environmental conditions on plants; 

Investigate dependency of plants 
and animals on their habitat & the 
interrelationships of the plants and 
animals living in a specific habitat 

Investigate structure, form and 
function of major organs of nervous 
respiratory, circulatory, digestive, 
excretory, integument; systems 

Investigate classification systems 
and some of the processes of life 
common to all animals  
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Ask questions about the five 
senses; 

Ask questions about and identify 
some basic needs of living things 
along with ways of meeting their 
basic needs and explore possible 
answers to these questions 

Ask questions about and identify 
some needs of different animals 
with which they are familiar and 
explore possible answers to these 
questions and ways of meeting 
these needs 

Ask questions about and identify 
some needs of plants, and explore 
possible answers to these questions 
and ways of meeting these needs 

Formulate questions about and 
identify the needs of animals and 
plants in a particular habitat, and 
explore possible answers to these 
questions and ways of meeting 
these needs. Predict the structural 
adaptations that help plants/ 
animals survive in their 
environment  

Formulate questions about and 
identify the needs of humans, and 
explore possible answers to these 
questions and ways of meeting 
these needs  

Formulate questions about and 
identify the needs of different types 
of animals and explore possible 
answers to these questions and 
ways of meeting these needs 

Predict how animals may move 
based on two or more 
characteristics 

Plan investigations to test how the 
five senses interpret and 
distinguish between various items 

Plan investigations to answer some 
of these questions to determine the 
basic needs of plants and animals 

Plan investigations to answer some 
of these questions or find ways of 
meeting these needs, and describe 
the steps involved 

Plan investigations to answer some 
of these questions or find ways of 
meeting these needs and explain 
the steps involved 

Plan investigations for some of these answers and solutions, identify 
variables that need to be held constant to ensure a fair test, and identify 

criteria for assessing solutions 

Plan investigations for some of 
these answers and solutions, 
identifying variables that need to be 
held constant to ensure fair testing 
and identifying criteria for assessing 
key solutions 

Select and use appropriate tools to 
increase their capacity to enhance 
observations 

Describe ways in which humans use 
plants for food, shelter, and 
clothing, historically, culturally & 
now 

Use appropriate terminology in describing their investigation, exploration, 
and demonstrations 

Use appropriate vocabulary in describing their investigations, explorations, 
and observations 

Use appropriate vocabulary, including correct science and technology 
terms, in describing their investigations, explorations, and observations 

Use appropriate vocabulary, 
including correct science and 
technology terms, in describing 
their investigations & observations; 
by hand or with a computer 

Record relevant observations, findings and measurements, using written 
language, pictorial representations, charts, drawings or concrete 

materials 

Record relevant observations, 
findings, and measurements using 
written language, pictorial 
representations, drawings, charts, 
diagrams, and/or concrete 
materials 

Record relevant observations, 
findings, and measurements, using 
written language, pictorial 
representations, drawings, charts, 
and graphs  

Compile data gathered through investigation in order to record and 
present results, using tally charts, tables and labelled graphs produced by 

hand or with a computer 

Compile data gathered through 
investigation in order to record and 
present results, using charts, tables 
and labelled graphs produced 

Communicate the procedures and results in investigations for specific 
purposes, using demonstrations drawings, oral/ written reports 

Communicate the procedures and 
results of investigations for specific 
purposes using drawings, 
demonstrations, and oral or written 
descriptions 

Communicate the procedures and 
results of investigations for specific 
purposes and to specific audiences, 
using drawings, demonstrations, 
simple electronic media, oral and 
written description 

Communicate procedures & results 
of investigations for specific 
purposes and to specific audiences 
using electronic media, oral 
presentations, written notes and 
descriptions, drawings, pictograms 
and charts 

 Communicate the procedures and 
results of investigations for specific 
purposes and to specific audiences 
using electronic media, oral 
presentations, written notes, 
descriptions, drawings, and charts 

Communicate the procedures and 
results of investigations for specific 
purposes and to specific audiences, 
using electronic media, oral 
presentations, written notes and 
descriptions, charts, graphs, and 
drawings 

   Design and conduct a hands-on 
inquiry into seed germination or 
plant growth 
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STRAND -  LIFE SYSTEMS combines the study of traditional topics in life science or biology (e.g., animals, plants, ecosystems) with technology as it relates to basic human needs (e.g., food, shelter, and clothing). 

Grade K 1 2 3 4 5 6 

TOPIC Senses and the Body 
Characteristics and Needs of Living 

Things 
Growth and Changes in Animals Growth and Changes in Plants Habitats and Communities Human Organ Systems Diversity of Living Things 

GO  

SO  

 Demonstrate awareness that 
animals and plants depend on their 
environment to meet their basic 
needs, & describe needs of good 
health for humans. 

Identify ways in which humans can 
affect local animals. 

Describe ways in which plants are 
important to other living things and 
the effects of human activities on 
plants. 

Describe ways in which humans can 
change habitats and the effects of 
these changes on the plants and 
animals within the habitats. 

Demonstrate understanding of 
factors that contribute to good 
health and a healthy life style. 

Describe ways in which 
classification systems can be used 
in everyday life. 
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Identify instances where we use 
our senses to investigate the world 
around us 

Compare the basic needs of humans 
with the basic needs of other living 
things 

Describe features of the 
environment that support the 
growth of familiar animals 

Describe ways in which humans can 
protect natural areas to maintain 
native plant species  

Describe ways in which humans are 
dependent on plants and animals  

Describe the types of nutrients in 
foods and their function in 
maintaining healthy organs and a 
healthy body 

Explain why characteristics related 
to physical appearance or 
behaviour are not suitable 
attributes for classifying living 
things 

Identify instances where our 
senses help us appreciate the 
world around us 

Identify and compare the effects of 
the seasons on animals 

Describe ways in which humans can 
affect the natural world Show the 
effects on plants and animals of the 
loss of their natural habitat  

Describe ways in which our senses 
can protect us. 

Identify local plants and animals by 
seeing only a part of it 

Describe the life processes of an 
animal that they have observed  

Identify the parts of a plant that are 
used to produce specific products 
for humans 

Investigate ways in which the 
extinction of a plant or animal 
species affects the rest of the 
natural community and humans 

Identify a balanced diet as one 
containing carbohydrates, fats, 
proteins, vitamins, minerals, fibre, 
and water and design a diet that 
contains all of these items;  

Identify various kinds of plants and 
animal organism in a given plot 
using biological classification keys  

Demonstrate awareness of ways of 
caring for plants properly 

Compare ways people and animals 
use senses to meet their needs 

 Demonstrate an understanding of 
the requirements of small animals 
for survival by maintaining an 
aquarium or a terrarium 

Compare the requirements of some 
plants and animals and identify the 
requirements that are common to 
all living things water, air, energy 

Construct food chains that include 
different plant and animal species 
and humans 

Identify food sources and store 
bought) from which people can 
maintain a well balanced diet 

Describe specific characteristics or 
adaptations that enable each group 
of vertebrates to live in its 
particular habitat and explain the 
importance of maintaining that 
habitat for survival of the species 

Describe various local and domestic 
plants used in food preparation and 
identify places where they can be 
grown/found 

  Describe ways in which humans can 
help or harm other living things  

Describe various settings in which 
plant crops are grown  

Show the effects on plants and 
animals of the loss of their natural 
habitat 

Demonstrate that some disorders 
can be affected by diet  

Explain how fossils provide 
evidence of changes in animals over 
geological time Demonstrate awareness for proper 

ways of caring for animals  
Identify some functions of different 
plants in their local area  

  Describe ways in which humans 
acquire food 

Describe ways in which plants and 
animals depend on each other 

  Compare similarities and 
differences between fossils and 
animals of the present 

  



7 
 

STRAND MATTER AND MATERIALS the study of matter in science is integrated with the use of materials in technology. 

Grade K 1 2 3 4 5 6 

TOPIC Creating Colour 
Characteristics of Objects and 

Properties of Materials 
Properties of Liquids and Solids Magnetic and Charged Materials 

Materials That Transmit, Reflect, or 
Absorb Light or Sound 

Properties of and Changes in 
Matter 

Properties of Air and 
Characteristics of Flight 

GO  

SO  

Recognize and list the primary 
colours 

Distinguish between objects and 
materials, and identify and describe 
the properties of some materials  

Demonstrate an understanding of 
the properties (colour, viscosity, 
solubility, texture, smell) of familiar 
liquids and solids, and of 
interactions between liquids and 
between liquids and solids; 

Demonstrate an understanding of 
the properties of materials that can 
be magnetized or charged and how 
materials are affected by magnets 
or static electric charges; 

Demonstrate understanding that 
certain materials can transmit, 
reflect, refract or absorb light or 
sound; 

Demonstrate an understanding of 
the three states of matter (solid, 
liquid, gas) and of changes in state; 

Demonstrate an understanding of 
the properties of air and explain 
how these can be applied to the 
principles of flight; 
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List the primary colours Demonstrate understanding of how 
senses help us recognize and use a 
variety of materials  

Describe the properties of liquids 
and solids, using their observations 

Classify, using their observations, 
materials that are magnetic and not 
magnetic 

Recognize and describe how 
different materials affect light 

Identify and describe some changes 
to materials that are reversible and 
some that are not  

Recognize that gravity does not 
depend on the presence of air 

Collect and sort objects according 
to colours 

Describe various materials using 
information gathered by using their 
senses  

Distinguish between solids that 
dissolve in water and solids that do 
not  

Identify through observation, the 
effect of different conditions on the 
strength of magnets and on static 
electric charges in materials  

Classify materials as transparent, 
translucent or opaque 

Describe changes they observe in 
the properties of materials as they 
interact with each other 

Demonstrate understanding that 
gases expand to fill a space 

Describe the process for creating 
secondary colour from primary 
colours. 

Identify properties of materials that 
are important to the purpose and 
function of the objects that are 
made from them 

Describe, using their observations, 
the characteristics of the three 
states of water, and identify the 
conditions that cause changes from 
one state to another  

Compare different materials by 
measuring their relative magnetic 
strength or the strength of their 
electric charge 

Demonstrate how opaque materials 
absorb light and thereby cast 
shadows 

Describe examples of interactions 
between materials that result in the 
production of a gas 

Demonstrate that air expands when 
heated 

 Describe using their  observations, 
ways in which materials can be 
changed to alter their appearance, 
smell and texture 

Recognize that the states of liquids 
and solids remain constant in some 
circumstances but may change in 
other circumstances  

Identify materials that can be 
magnetized 

Investigate, through explorations, 
ways in which different properties 
of materials, including their shape, 
affect the nature of sound 

Identify the three different states of 
matter and give examples of each 
state 

Demonstrate and explain how the 
shape of a surface over which air 
flows affects the role of lift in 
overcoming gravity 

  Identify reversible changes in 
materials 

Identify through observation, pairs 
of materials that produce a charge 
when rubbed together  

Identify and describe, using their 
observations, physical changes in a 
material that can alter the sound it 
makes  

Describe the characteristic 
properties of each of the three 
states of matter based on their 
properties 

Demonstrate and describe methods 
used to increase lift or alter drag in 
flying devices  

  Identify, through observations, 
various substances that are buoyant 

Describe and demonstrate how 
some materials that have been 
electrically charged or magnetized 
may push or pull similar materials 

Identify, using their observations, a 
variety of materials through which 
sound can travel 

Recognize, on the basis of their 
observations, that melting and 
evaporation require heat; 

Explain the importance of reducing 
the mass of an object when 
designing devices to overcome the 
forces of earth’s gravity 

  Identify substances that can absorb 
another substance and those that 
can dissolve another substance  

Determine through observation the 
polarity of the magnet 

 Recognize melting, freezing, 
condensation, and evaporation as 
changes in state that can be 
reversed; 

Describe and demonstrate 
methods, which affect the lift of a 
wing 

  Describe instances where solids and 
liquids are mixed together to 
produce a colour change, gaseous 
product, form solid, liquid or 
dissolving effect 

Identify materials that can be 
placed between a magnet and an 
attracted object without 
diminishing the strength of the 
attraction 

 Describe, using observation, non 
reversible changes that occur when 
some materials are heated  

Describe the sources of propulsion 
for flying devices 

  Evaluate the appropriateness of the 
materials chosen in the design and 
construction of a structure that is 
intended to float 

Predict, verify, and describe the 
interaction of two objects that are 
similarly charged 

 Investigate and describe the 
changes in the relative volume, 
shape, and temperature of 
materials when pressure is applied 
to them 

Describe how unbalanced forces are 
used to steer airplanes and 
spacecraft 

   Describe, through observation, 
changes in the force of attraction at 
different distances, both for 
magnetic forces and for static 
electric forces 
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STRAND MATTER AND MATERIALS the study of matter in science is integrated with the use of materials in technology. 

Grade K 1 2 3 4 5 6 

TOPIC Creating Colour 
Characteristics of Objects and 

Properties of Materials 
Properties of Liquids and Solids Magnetic and Charged Materials 

Materials That Transmit, Reflect, or 
Absorb Light or Sound 

Properties of and Changes in 
Matter 

Properties of Air and 
Characteristics of Flight 

GO  

SO  

Create secondary colours by 
combining different primary 
colours. 

Investigate the properties of 
materials and make appropriate use 
of materials when designing and 
making objects; 

Investigate the properties of and 
the interactions between liquids and 
between liquids and solids, and 
identify the types of objects or 
materials that can be used to 
contain liquids and solids  

Identify and describe, using their 
observations, ways in which static 
electric charges can be made using 
everyday materials, as well as 
different types of interactions that 
take place between charged and 
magnetized materials 

Investigate materials that transmit, 
reflect, refract or absorb light or 
sound and use their findings in 
designing objects and choosing 
materials from which to construct 
them 

Investigate common changes of 
state and make informed choices 
about materials when finding 
solutions to problems in designing 
and constructing objects based on 
their understanding of the states of 
matter 

Investigate the principles of flight 
and determine the effect of the 
properties of air on materials when 
designing and constructing flying 
devices 
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Ask questions about the possible 
outcomes that may result from 
colour blending and explore 
possible answers and solutions  

Ask questions about and identify 
needs and problems related to 
objects and materials, and explore 
possible answers and solutions  

 Ask questions about and identify 
needs and problems related to the 
use of liquids and solids and explore 
possible answers and solutions  

Ask questions about and identify 
problems related to magnetic and 
static electric forces, and explore 
possible answers or solutions 

Formulate questions about and 
identify problems related to the 
ways in which materials transmit, 
reflect, refract or absorb sound or 
light, and explore possible answers 
or solutions 

Formulate questions about and 
identify needs and problems related 
to the properties and changes in 
the state of familiar materials and 
explore possible answers and 
solutions 

Formulate questions about and 
identify needs and problems related 
to the properties of air and 
characteristics of flight and explore 
possible answers and solutions 

Demonstrate how various primary 
colours can be used to create 
secondary colours consistently 

Plan investigations to answer some 
of these questions or solve some of 
these problems 

Plan investigations to answer some of these questions or solve some of 
these problems, and describe the steps involved 

Plan investigations for some of 
these answers and solutions, 
identifying variables that need to be 
held constant to ensure a fair test 
and identifying criteria for assessing 
solutions 

Plan investigations for some of 
these answers and solutions, 
identifying variables that need to be 
held constant to ensure a fair test 
and identifying criteria for assessing 
solutions 

Plan investigations from some of 
these answers and solutions, 
identifying variables that need to be 
held constant to ensure fair test and 
identifying criteria for assessing 
solutions 

Sort  objects and describe the 
different materials from which 
those objects are made 

Use a thermometer to measure the 
temperature of a material; 

Demonstrate ways in which various 
materials can be manipulated to 
produce different sounds and 
describe their findings 

Conduct a fair test to determine the 
effectiveness of a variety of 
commercial and natural products 
designed for the same purpose 

Use appropriate vocabulary to 
describe colour (such as blue, 
yellow, light/dark, mixing) Use appropriate vocabulary in describing their investigations, explorations, and observations 

Use appropriate vocabulary, 
including correct science and 
technology terminology, in 
describing their investigations, 
explorations, and observations  

Use appropriate vocabulary, 
including correct science and 
technology terms in describing their 
investigations and observations 

Use appropriate vocabulary, 
including correct science and 
technology terms, to communicate 
ideas, procedures, and results 

 

Record relevant observations, findings and measurements, using written 
language, drawings, charts, and concrete materials 

Record relevant observations, 
findings and measurements, using 
written language, drawings, charts, 
and graphs 

Compile data gathered through investigation in order to record and 
present results, using tally charts, tables, and labelled graphs produced by 

hand or with a computer 

Compile data gathered through 
investigation in order to record and 
present results, using tally charts, 
tables, labelled graphs, and simple 
scatter plots produced by hand or 
computer 

 

Communicate the procedures and results of investigations for specific 
purposes using demonstrations, drawings, and oral and written 

descriptions 

Communicate the procedures and 
results of investigations for specific 
purposes and to specific audiences 
using demonstrations, drawings, 
and simple electronic media, oral 
and written presentations 

Communicate the procedures and results in investigations for specific 
purposes and to specific audiences using electronic media, oral 

presentations, written notes and descriptions, drawings and charts 

Communicate the procedures and 
results of investigations for specific 
purposes and to specific audiences, 
using electronic media, written 
notes and descriptions, charts, 
graphs, drawings, oral presentations 

Design a picture that uses both 
primary and secondary colours and 
explain their choices 

Design a usable product  and 
construct it by combining and 
modifying materials that they have 
selected themselves; 

Design and assemble, using given 
materials, an object that is buoyant 
and able to support a given mass, 
and identify and describe the 
materials and tools they used; 

Design and construct a system that 
uses magnetic force to move an 
object 

Design and make instruments for a 
specific purpose or function 

Design and make a device or 
product that minimizes heat loss 

Design, construct and test a 
structure that can fly 

Design and create a device that uses 
pneumatic power to move another 
object 
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STRAND MATTER AND MATERIALS the study of matter in science is integrated with the use of materials in technology. 

Grade K 1 2 3 4 5 6 

TOPIC Creating Colour 
Characteristics of Objects and 

Properties of Materials 
Properties of Liquids and Solids Magnetic and Charged Materials 

Materials That Transmit, Reflect, or 
Absorb Light or Sound 

Properties of and Changes in 
Matter 

Properties of Air and 
Characteristics of Flight 

GO  

SO  

Describe how the primary colours 
can be used to create colour in our 
life 

Describe the function of specific 
materials in manufactured objects 
that they and others use in daily 
life. 

Identify and describe ways in which 
we use our knowledge of liquids 
and solids in making useful objects. 

Identify familiar uses of magnets 
and give examples of static electric 
charges that are created in the 
home or at school. 

Explain why materials that transmit, 
reflect, refract or absorb light 
and/or sound are used in a variety 
of consumer products. 

Identify the properties that make 
different materials useful in 
everyday products and discuss the 
environmental impact of their use 

Identify design features (of products 
or structures) that make use of the 
properties of air, and give examples 
of technological innovations that 
have helped inventors to create or 
improve flying devices. 
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Identify specific coloured objects 
in our daily lives and justify why 
they are a specific colour 

Describe how the properties of 
materials  help us learn about 
natural and manufactured objects 

Compare the properties of liquids 
with those of solids to determine 
which materials take the shape of 
their container 

Identify uses of magnets in familiar 
things 

Classify materials that transmit, 
absorb, or reflect energy from 
natural or human-made materials  

Identify the sources of natural and 
manufactured materials found in a 
product and describe the steps 
required to modify the natural 
materials to make the new product 

Identify devices that involve the 
application of Bernoulli's principle 

Compare the intensity of light 
passing through different materials 
and identify how the differences 
might determine use of these  

 Demonstrate and list ways of 
reusing materials and objects in 
daily activities  

Compare different materials with 
respect to their capacity to absorb, 
and identify ways in which this 
capacity determines how these 
materials are used  

Describe examples of static 
electricity encountered in everyday 
activities 

Describe, using observations, how 
substances employed in finishing 
processes can alter a material’s 
ability to transmit, absorb, refract 
or reflect light and sound  

Describe how physical and chemical 
processes change materials found 
at home and materials used in 
industry 

Describe how the properties of air, 
such as its compressibility and 
insulating quality, are used in 
common products 

 Recognize and list objects made 
from materials that can be recycled 

Describe, using their observations, 
the behaviour of various liquids 
when poured on different surfaces 
when combined with solids  and 
when combined with other liquids 
and explain how the reactions they 
observe determine the uses of 
these liquids and solids 

Identify ways in which static 
electricity can be used safely or 
avoided 

Describe and demonstrate using 
different materials, ways of mixing 
colours to create new colours 

Describe physical changes and 
chemical reactions that can take 
place in household products and 
explain how these reactions affect 
the use of the products 

Describe and justify the differences 
in design between various types of 
flying devices 

 Identify, through observation, the 
same materials in different objects  

Compare the properties of water 
with properties of at least one other 
liquid  

 Identify transparent, translucent, 
and opaque materials used in 
objects in the immediate 
environment, and evaluate whether 
the ability of these materials to 
transmit, reflect, or absorb light 
enhances the objects' usefulness 

Measure, in different materials, 
observable changes that result from 
such processes as rusting, dissolving 
and bleaching and identify products 
that are affected by these processes 

Identify characteristics and 
adaptations that enable birds and 
insects to fly 

Compare living things to identify the 
different features that allow them 
to be transported by wind 

 Compare objects constructed for 
similar purposes and identify 
similarities and differences between 
their corresponding parts and the 
materials from which they are made  

Identify liquids used on the home 
and describe how they are used 

 Identify different types of light 
observed in the immediate 
environment and compare with 
respect to colour, intensity and uses 

Describe chemical changes that can 
be caused in a substance, and 
explain how the changes affect the 
use and function of the substance 

Describe milestones in the history 
of air and space travel 

Identify objects in the immediate 
environment as solids or liquids 

Investigate and describe the impact 
flight & bush pilots have had on the 
development of Northern Canada; 

 Identify materials commonly used 
in manufactured objects, as well as 
the source of those materials 

Describe using their own 
observations, some ways in which 
solids and liquids can be combined 
to make useful substances  

 Compare materials in terms of the 
sounds that they can produce 

Compare the mass of a substance in 
its liquid and solid states 

Compare the different special 
features of different air 
transportation methods that enable 
them to meet different needs 

Investigate objects in the home and 
community that are designed and 
made to produce sounds 

  Identify international symbols that 
give us info on substance safety  

 Describe some ways that materials 
that absorb sound are used 

Relate the mass of a whole object 
to the sum of the mass of its parts 

Describe safe practices that ensure 
their safety and that of other during 
investigations into flight Describe practices that ensure their 

safety and that of others when 
using light and sound 
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STRAND ENERGY AND CONTROL  introduces students to the concept of energy through concrete contexts and investigations, and gradually leads them to a more theoretical consideration of the topic. 

Grade K 1 2 3 4 5 6 

TOPIC Keeping Warm Energy in Our Lives 
Energy From Wind and Moving 

Water 
Forces and Movement Light and Sound Energy Conservation of Energy Electricity 

GO  

SO  

Identify and explain methods of 
keeping warm and ways we keep 
warm throughout the seasons 

Demonstrate an understanding of 
ways in which energy, in its many 
forms, is used in daily life; 

Demonstrate an understanding of 
the movement of air and water as 
sources of energy; 

Demonstrate an understanding of 
how movement is caused by forces 
and by energy that is stored and 
then released to operate everyday 
devices; 

Demonstrate an understanding of 
the characteristics and properties of 
light and sound as they travel 
through a substance; 

Demonstrate an understanding of 
the importance of conservation of 
energy in relation to the wise use of 
renewable and non-renewable 
energy sources; 

Demonstrate understanding that 
electrical energy can be transformed 
into other forms of energy, such as 
heat, light, sound and mechanical 
energy; 
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Identify appropriate clothing to 
wear for each season (indoor and 
outdoor) 

Recognize that the sun is the 
principal source of energy used on 
the surface of the earth 

Identify movement as an outcome 
of and energy input 

Identify force as a push or pull by 
one body on another 

Identify a variety of natural and 
artificial light sources 

Distinguish between a renewable 
and non-renewable source of 
energy 

Investigate ways in which 
electrical energy can be 
transformed into other forms of 
energy 

Choose appropriate clothing based 
on environmental conditions 

Make connections to First People 
beliefs on the origin of the sun 

Recognize that it is the movement 
of air and water that produces 
energy and that air and water are 
not by themselves sources of 
energy 

Investigate the ways in which 
different forces can change the 
speed or direction of moving 
objects 

Describe the behaviour of 
light/sound, using observations, 
and identify some of its basic 
characteristics 

Investigate ways energy can be 
stored for later use  

Compare the conductivity of a 
variety of solids and liquids;  

Explain ways in which people and 
animals keep warm. 

Identify food as a source of energy 
for themselves and other living 
things 

Identify various ways in which 
moving air and or water are used as 
a form of energy 

Investigate the effect of magnets 
and electrically charged objects on 
the motion of different materials 

Distinguish between objects that 
produce their own light and those 
that reflect light from another 
source 

Describe how energy is stored and 
transferred in a given device or 
system 

Identify, through 
experimentation, ways in which 
chemical energy can be 
transformed into electrical energy 

 Identify everyday uses of energy  Identify, through observation, 
different forms of energy and 
suggest how they might be used to 
provide power to devices and 
create movement 

Identify through observation, colour 
as a property of light  

Recognize that energy cannot be 
created or destroyed but can only 
be changed from one form into 
another  

Compare the characteristics of 
current and static electricity; 

 Recognize renewable and non-
renewable sources of energy 

 Distinguish between the kind of 
motion and indicate whether the 
motion is caused indirectly 

Predict the location, shape and size 
of a shadow when a light source is 
placed in a given location relative to 
an object  

Operate a mechanical devise or 
system that uses a sensory or time 
based input 

Describe the relationship 
between electricity and 
magnetism in an electromagnetic 
device 

   Investigate the effects of directional 
forces and how unbalanced forces 
can cause visible motion in objects 
that are capable of movement 

Investigate and compare how light 
interacts with a variety of optical 
devices 

Operate a mechanical device or 
system that uses a sensory or time 
based input and describe how 
energy is transferred to a specified 
input. 

Identify, through observation, the 
effects of using different types of 
core materials in building an 
electromagnet 

    Recognize, using their observations 
that most luminescent objects give 
off both light and heat 

 Identify different types of 
switches that are used to control 
electrical devices and explain the 
key differences among them 

    Recognize, using their observations, 
that sound can travel through a 
substance  

  

    Group a variety of sounds according 
to pitch and loudness and 
demonstrate how the sounds can 
be modified 

  

    Compare the range of sounds that 
humans can hear with the range of 
sounds that other animals can hear 

  

    Recognize that sounds are caused 
by vibrations of an object  

  

    Describe how the human ear is 
designed to detect vibrations 
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STRAND ENERGY AND CONTROL  introduces students to the concept of energy through concrete contexts and investigations, and gradually leads them to a more theoretical consideration of the topic. 

Grade K 1 2 3 4 5 6 

TOPIC Keeping Warm Energy in Our Lives 
Energy From Wind and Moving 

Water 
Forces and Movement Light and Sound Energy Conservation of Energy Electricity 

GO  

SO  

Identify and explain methods of 
keeping warm and ways we keep 
warm throughout the seasons 

Investigate some common devices 
and systems that use energy and 
ways in which these can be 
controlled manually; 

Design and construct devices that 
are propelled by moving air or 
moving water; 

Investigate how different forces 
affect the operation of everyday 
devices, and design and construct 
devices that use a form of energy to 
create controlled movement; 

Investigate different ways in which 
light and sound are produced and 
transmitted, and design and make 
devices that use these forms of 
energy 

Design and construct devices that 
use a form of energy to meet a 
specific need or want, and 
investigate how the energy is 
transferred to a specified output 

Design and construct a variety of 
electrical circuits and investigate 
ways in which electrical energy is 
transformed into other forms of 
energy; 

D
e

ve
lo

p
in

g 
Sk

ill
s 

o
f 

In
q

u
ir

y,
 D

e
si

gn
, a

n
d

 C
o

m
m

u
n

ic
at

io
n

 

Ask questions about and identify 
the need for different clothing 
(traditional and synthetic) in 
response to environmental 
changes 

Ask questions about and identify 
needs and problems related to 
energy production or use in the 
immediate environment; explore 
possible answers and solutions 

Ask questions about and identify 
needs and problems related to the 
use of wind and moving water as 
energy sources and explore possible 
answers and solutions 

Ask questions about and identify 
needs and problems related to the 
behaviour of different forces in 
their immediate environment; 
explore possible answers/solutions 

Formulate questions about and 
identify needs and problems related 
to their own experiences with light 
and sound, and explore possible 
answers and solutions 

Formulate questions about and 
identify needs and problems related 
to protection of the natural 
environment and explore possible 
answers and solutions 

Formulate questions about and 
identify needs and problems related 
to the properties and uses of 
electrical energy and explore 
possible answers and solutions 

Plan investigations to answer some 
of these questions and provide 
solutions to some of these 
problems 

Plan investigations to answer some 
of these questions or solve some of 
these problems 

Plan investigations to answer some of these questions or solve some of 
these problems and describe the steps involved; 

Plan investigations for some of these answers/solutions, identifying variables that need to be held constant to 
ensure a fair test and identifying criteria for assessment; 

Use appropriate vocabulary in describing their investigations, explorations and observations 
Use appropriate vocabulary, including correct science and technology terminology, in describing their 

investigations and observations 

Record relevant observations, 
findings and measurements using 
written language, drawings, 
concrete materials and charts 

Record relevant observations, 
findings, and measurements using 
written language, drawings, 
concrete materials, and charts 

Record relevant observations, 
findings and measurements, using 
written language, pictures and 
charts 

Record relevant observations, 
findings, and measurements, using 
written language, drawings, charts, 
and graphs 

Compile data gathering through investigations in order to record and 
present results, using tally charts, tables, and labelled graphs produced by 

hand or with computer 

Compile data gathered through 
investigation in order to record and 
present results using tally charts, 
tables, labelled graphs and scatter 
plots produced by hand or with a 
computer  

Compile a list of ways people keep 
warm in their home, when 
outdoors, on the land/bush camps 
and throughout the seasons, 
including sources of fuel and 
energy in a variety of settings 

What forms of energy are used 
when on the land or at bush camps 

Compare relative field strength of 
magnets and the relative strength 
of elastic bands 

Communicate the procedures and results of investigations and explorations for specific purposes, using 
demonstrations, drawings and oral and written descriptions 

Communicate the procedures and 
results of investigations for specific 
purposes and to specific audiences, 
using drawings, demonstrations, 
simple electronic media, and oral 
and written descriptions 

Communicate the procedures and results of investigations for specific purposes and to specific audiences using 
electronic media, oral presentations written notes and descriptions, drawings and charts 

 Construct a manually controlled 
device that performs a specific task  

Design and construct a device 
propelled by air 

Design and construct a device that 
uses a specific form of energy in 
order to move 

Design, make and test an optical 
device 

Design devices that can transform 
one form of energy into another 

Design and build electrical circuits  
and describe the function of their 
component parts 

Operate a simple devise or system 
and identify the input and output  

Design and construct a system that 
controls the flow of water and/or 
air using a variety of mechanisms 

Design and make musical 
instruments and explain the 
relationship between the sounds 
they make and their shapes 

Build and test an electrical circuit 
that performs a useful function, and 
draw a diagram of it using 
appropriate electrical symbols; 

Design and construct an electrical 
system that operates a device in a 
controlled way 

    Follow safe work procedures in all 
investigations 
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STRAND ENERGY AND CONTROL  introduces students to the concept of energy through concrete contexts and investigations, and gradually leads them to a more theoretical consideration of the topic. 

Grade K 1 2 3 4 5 6 

TOPIC Keeping Warm Energy in Our Lives 
Energy From Wind and Moving 

Water 
Forces and Movement Light and Sound Energy Conservation of Energy Electricity 

GO  

SO  

Identify and explain methods of 
keeping warm and ways we keep 
warm throughout the seasons 

Describe different uses of energy at 
home, at school, and in the 
community, and suggest ways in 
which energy can be conserved. 

Identify moving wind and water as 
renewable and recyclable sources 
of energy and determine the 
advantages and disadvantages of 
using them. 

Identify objects, devices, and 
systems in everyday life that are 
affected by forces and movement 
and explain in what ways they are 
useful to us 

Identify technological innovations 
related to light and sound energy 
and how they are used and 
controlled at home and in the 
community, and determine how our 
quality of life has been affected by 
these innovations. 

Demonstrate an understanding of 
the importance of conservation of 
energy in relation to the wise use of 
renewable and non-renewable 
energy sources; 

Identify uses of electricity in the 
home and community and evaluate 
the impact of these uses on both 
our quality of life and the 
environment. 
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Describe a variety of ways for 
keeping warm in different 
circumstances 

Describe the different forms of 
energy used in a variety of everyday 
devices 

Identify devices that use moving air 
and moving water as energy 
sources and describe what happens 
to these devices when the air or 
water is still 

Describe the visible effects of forces 
acting on a variety of everyday 

Identify various uses of sounds 
encountered daily 

List various sources of energy and 
identify them as renewable 

Identify sources of electricity and 
state whether the sources are 
renewable or non-renewable 

Identify devices that help keep us 
warm (inside and outside the 
house) 

Identify everyday devices that are 
controlled manually  

List activities that are affected by 
moving water and wind 

Identify surfaces that affect the 
movement of objects by increasing 
or decreasing friction 

Describe the harmful effects of high 
noise levels and identify potential 
noise hazards at home or in the 
community 

Describe the advantages and 
disadvantages of using renewable 
energy sources as opposed to non-
renewable sources 

Recognize the uses of 
electromagnets in motors and 
generators 

Identify outdoor clothing 
associated with the different 
seasons along with 
materials/designs used to make 
the product. 

Identify devices they use inside and 
outside their house that consume 
energy and list things they can do to 
reduce energy consumption 

Recognize that moving air and 
moving water can be sources of 
energy for electrical power; 

Demonstrate how magnets work 
and identify ways in which magnets 
are useful 

Describe, using their observations, 
how sounds are produced in a 
variety of musical instruments 

Identify the forms of energy used in 
the home, school, and community 
and identify the energy source for 
each 

Describe the electrical conversions 
in everyday devices to systems  

 Select one of the most common 
forms of energy used every day and 
predict the effect on their lives if it 
were no longer available. 

Describe how gravity and the shape 
of different structures affect the 
behaviour and use of moving water 

Recognize devices that are 
controlled automatically at a 
distance or by hand  

Identify sound related jobs and the 
role of sound in different jobs 

Describe how we use different 
natural resources as sources of 
energy and evaluate the effect of 
their use on natural and human 
made environments 

Identify the different ways 
electricity is produced  and evaluate 
the effect of different production 
methods on natural resources and 
living things in the environment; 

  Investigate hydro projects in the 
NWT: Talston, Snare and Bluefish 
Hydro projects. 

Identify parts of systems used in 
everyday life, and explain how 
these parts work together to 
perform a specific function 

Describe devices that extend our 
ability to see and hear 

Explain the ways in which 
technological innovations affect our 
use of natural resources and 
increase or decrease our ability to 
conserve energy 

Describe conditions that could 
affect the consumption of electrical 
energy in the home and at school 

    Identify different uses of light at 
home, at school, or in the 
community, and explain how their 
brightness and colour are related to 
their purpose 

Identify factors that determine how 
effectively and economically a 
device can transform one form of 
energy into another 

Identify devices that use electricity 
to send signals  

    Describe the effect on the quality of 
life if light and sound could not be 
used as forms of energy 

Explain how humans rely on energy 
transfers from a variety of products 
and systems to survive 

Describe how electricity was 
discovered and harnessed for use 
and discuss whether we are more or 
less dependent on electricity than 
people in the past;  

    Identify common phenomena 
related to light and sound and 
describe the conditions that create 
them 

Identify ways humans use energy, 
evaluate the economic and 
environmental costs of each, and 
describe ways to avoid wasting 
energy 

Develop a plan for reducing 
electricity consumption at home or 
at school and assess how this 
change could affect the economy  

    Identify systems that use light or 
sound sensors to detect movement 

Identify design features that 
improve the energy efficiency of 
buildings, devices and systems 

Compare using tables and charts the 
cost of electricity in various NWT 
communities and their mode of 
generating electricity 
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STRAND STRUCTURES AND MECHANISMS introduces students to the concept of energy through concrete contexts and investigations, and gradually leads them to a more theoretical consideration of the topic. 

Grade K 1 2 3 4 5 6 

TOPIC Machines Around Us Everyday Structures Movement Stability Pulleys and Gears 
Forces Acting on Structures and 

Mechanisms 
Motion 

GO  

SO  

Demonstrate an understanding of 
the concept of a machine 

Demonstrate awareness that 
structures have distinctive 
characteristics 

Describe the position and 
movement of objects and 
demonstrate an understanding of 
how simple mechanisms enable an 
object to move 

Demonstrate an understanding of 
the factors that affect the stability 
of objects; 

Demonstrate an understanding of 
the characteristics of pulleys and 
gears. 

Demonstrate an understanding of 
the effect of forces acting on 
different structures and 
mechanisms 

Demonstrate an understanding of 
different kinds of motion (linear, 
rotational, reciprocating, 
oscillating); 
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Identify various machines in the 
house, school, and community 

Explain the function of different 
structures  

Describe different mechanisms 
through observation and 
investigation and identify the 
components that are simple 
machines 

Describe, using their observations, 
ways which the strength of 
different materials can be altered 

Describe, using their observations, 
the functions of pulley systems and 
gear systems  

Identify and measure forces acting 
on a structure and describe the 
effects of their application 

Describe, using their observations, 
ways in which mechanical devices 
and systems produce a linear 
output from a rotary use input 

Explain the purpose of a variety of 
machines 

Identify ways in which various 
structures are similar to and 
different from others in form and 
function  

Describe, using their observations, 
the characteristics and movements 
of simple 
mechanisms 

Describe ways in which forces alter 
the shape or strength of different 
structures  

Describe, using their observations, 
how rotary motion in one system is 
transferred to rotary motion in 
another  in the same structure 

Identify the parts of a structure that 
are under tension and those that 
are under compression when 
subjected to a load 

Describe, using their observations, 
the purposes or uses of three 
classes of simple levers 

Explain the sources of energy 
required to run a machine 

Classify various structures in their 
environment according to specific 
features and functions 

Describe, using their observations, 
the position of an object in relation 
to other objects or to a specific area 

Describe ways to improve the 
strength and stability of a frame 
structure 

Describe, using their observations, 
how gears operate in one plane and 
in two planes 

Compare qualitatively and 
quantitatively the force needed to 
lift a load manually with the force 
required to lift the load with a 
simple machine 

Demonstrate an understanding of 
how linkages (systems of levers) 
transmit motion and force 

 Identify geometric shapes in 
ordinary structures 

Identify changes in the position of 
an object in relation to other 
objects 

Describe, using their observations, 
the role of struts and ties 

Demonstrate an awareness of the 
concept of mechanical advantage 
by using a variety of pulleys and 
gears 

Describe, using their observations, 
the advantages and disadvantages 
of using different types of 
mechanical 

Demonstrate awareness that a 
moving mass has kinetic energy that 
can be transferred to a stationary 
object 

 Describe patterns that are 
produced by repetition of specific 
shapes or motifs in various 
materials and objects 

Describe, using their observations, 
the pattern of movement of objects 

Describe, using their observations, 
the changes in the amount of effort 
needed to lift a specific load with a 
lever when the position of the 
fulcrum is changed 

 Describe the turning force (torque) 
of different combinations of gears 
(e.g., the turning force of a higher 
gear and of a lower gear 

Demonstrate awareness that 
friction transforms kinetic energy 
into heat energy 

   Describe the effects of different 
forces on specific structures and 
mechanisms 

 Identify the force required by 
different pulley systems (systems 
with one or more pulleys) to move 
a load, and compare the systems in 
qualitative terms 

Investigate ways of reducing friction 
so that an object can be moved 
more easily. 
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STRAND STRUCTURES AND MECHANISMS introduces students to the concept of energy through concrete contexts and investigations, and gradually leads them to a more theoretical consideration of the topic. 

Grade K 1 2 3 4 5 6 

TOPIC Machines Around Us Everyday Structures Movement Stability Pulleys and Gears 
Forces Acting on Structures and 

Mechanisms 
Motion 

GO  

SO  

Describe the energy source 
required to make a machine work 

Design and make structures that 
meet a specific need 

Design and make simple 
mechanisms, and investigate their 
characteristics. 

Design/make structures that 
include mechanisms that can 
support & move a load, & explore 
the forces acting on them. 

Design and make pulley systems 
and gear systems, to investigate 
how motion is transferred from one 
system to another 

Design and make load-bearing 
structures and different 
mechanisms, and investigate the 
forces acting on them 

Design /make mechanical devices, 
and explore how mechanisms 
change one type of motion into 
another and transfer energy from 
one form to another; 
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Ask questions about and identify 
the various types of machines in 
their home, school, and community 

Ask questions about and identify 
needs or problems related to 
structures in their immediate 
environment, and explore possible 
answers and solutions 

Ask questions about and identify 
needs or problems related to 
structures and mechanisms and 
explore possible answers and 
solutions 

Ask questions about and identify 
needs and problems related to 
structures and mechanisms in their 
immediate environment, and 
explore possible answers/solutions 

Formulate questions about and 
identify needs and problems 
related to structures and 
mechanisms in their environment & 
explore possible answers/solutions  

Formulate questions about and 
identify needs & problems related 
to structures and mechanisms in 
the outdoor environment, and 
explore possible answers/solutions 

Formulate questions about and 
identify needs and problems related 
to structures and mechanisms in 
the environment, and explore 
possible answers and solutions 

Plan investigations to answer some 
of these questions or solve some of 
these problems 

Plan investigations to answer some 
of these questions or solve some of 
these problems 

Use appropriate investigations to 
answer some of these questions or 
solve some of these problems and 
describe the steps involved; 

Plan investigations to answer some 
of these questions or solve some of 
these problems and explain the 
steps involved 

Plan investigations for some of these answers and solutions, identify 
variables that need to be held constant to ensure a fair test and identify 

criteria for assessing solutions; 

Plan investigations for some of 
these variables that need to be held 
constant to ensure a fair test and 
identify criteria for assessment 
solutions; Plan investigations to answer some 

of these questions or solve some of 
these problems; describe steps 

Use appropriate vocabulary in describing their investigations, explorations, and observations 
Use suitable vocabulary, including correct science and technology terminology, in describing their investigations 

and observations 

Record relevant observations, findings and measurements, using written language, drawings, charts and concrete 
materials 

Record relevant observations, 
findings and measurements, using 
written language, drawings, charts, 
and graphs 

Compile data gathered through investigation in order to record and present results, using tally charts, tables, and 
labelled graphs produced by hand or computer 

Communicate the procedures and results of investigations and explorations for specific purposes using 
demonstrations, drawings, oral and written descriptions 

Communicate the procedures and 
results of investigations for specific 
purposes and to specific audiences, 
using demonstrations, drawings, 
simple electronic media, oral and 
written descriptions 

Communicate the procedures and results of investigations for specific purposes and to specific audiences, using 
electronic media, written notes and descriptions, charts, drawings, and oral presentations 

 Design/make different structures 
using concrete materials; explain 
the function of the structure 

Make simple mechanisms and use 
them in building a device they have 
designed 

Design and make a stable structure 
that will support a given mass and 
perform a specific function 

Design, make, and use a pulley 
system that performs a specific task  

Design and make a frame structure 
that can support a load 

Design and make mechanical 
devices that change the direction 
and speed of an input to produce a 
desired output and that perform a 
useful function 

Use appropriate natural and 
manufactured materials to make 
structures 

Select and use appropriate tools, 
utensils, and equipment  

Design/make a levered mechanism Design/make a system of pulleys 
and/or gears for a structure that 
moves in a given and controlled 
way & performs a specific function 

Make a mechanical system that 
performs a specific function Use hand tools/equipment properly 

to cut a variety of materials 

Select appropriate tools and 
utensils, for a specific task 

Use appropriate techniques to 
make and fasten the components of 
a model that they have made 

Design/make a stable structure that 
contains a mechanism & performs a 
function to meet a specific need 

Manipulate pliable & rigid materials 
as required by a specific design task 

Cut, join, and rearrange pliable and 
rigid materials to make an object  

 Use tools appropriately when 
joining/shaping various materials 

 Use appropriate materials to 
strengthen and stabilize structures 
that they have designed and made 
that are intended to support a load, 
such as a playground play centre 

 Describe safety measures to use to 
ensure own & others’ safety 

 

  Use appropriate equipment and 
adhesives when making structures 
that they have designed themselves 
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STRAND STRUCTURES AND MECHANISMS introduces students to the concept of energy through concrete contexts and investigations, and gradually leads them to a more theoretical consideration of the topic. 

Grade K 1 2 3 4 5 6 

TOPIC Machines Around Us Everyday Structures Movement Stability Pulleys and Gears 
Forces Acting on Structures and 

Mechanisms 
Motion 

GO  

SO  

Explain the specific uses of a 
machine. 

Demonstrate understanding of the 
characteristics of different 
structures and of ways in which 
they are made, and recognize and 
use some systems in the home or at 
school 

Recognize that different 
mechanisms and systems move in 
different ways, and that the 
different types of movement 
determine the design and the 
method of production of these 
mechanisms and systems 

Describe, using their observations, 
systems involving mechanisms and 
structures, and explain how these 
systems meet specific needs and 
how they have been made 

Identify ways in which different 
systems function, and appropriate 
criteria to be considered when 
designing and making such systems 

Evaluate the design of systems that 
include structures and mechanisms, 
and identify modifications to 
improve their effectiveness 

Identify modifications to improve 
the design and method of 
production of systems that have 
mechanisms that move in different 
ways. 
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List some appliances in the home, 
school and large machines found 
in the community 

Distinguish between structures and 
devices made by humans and 
structures found in nature 

Identify, through observation, the 
mechanical parts of objects and 
describe the motion of these parts 

Distinguish between the structure 
of an object and its mechanical  

Demonstrate awareness that most 
mechanical systems are fixed and 
dependent on structures for 
support 

Identify specific considerations in  
actual manufacture of a product 
that they have designed and made 

Make use of the physical and 
aesthetic properties of natural and 
manufactured materials when 
designing a product 

List some of the “monster” 
machines used by industry 

Explain the function of a structure 
that they have made and describe 
how they made it 

Compare the motion of objects on 
different surfaces 

Recognize that geometrical patterns 
in a structure contribute to the 
strength and stability of that 
structure 

Compare in qualitative terms the 
performance of various mechanical 
systems and describe how and 
when they are used 

Identify problems that arose in the 
designing/making of a product and 
indicate how these could have been 
avoided or how they were solved; 

Show an understanding of the 
impact of moving mechanisms on 
the environment and on living 
things 

Explain the function/purpose of 
some machines 

Identify structures whose function 
is indicated by their shape 

Compare the motion of similar 
objects made with or filled with 
different materials 

Demonstrate awareness that the 
strength in structures is due to bulk, 
number of layers and shape 

Identify & make modifications to 
own pulley and gear systems to 
improve the way they move a load 

Describe the consequences of 
having limited time and materials 
when making a product 

Show awareness of the effect on a 
design of the unavailability of 
specific materials 

Describe, using their own 
experiences, what machines are 
used for in their community. 

Examine different kinds of fasteners 
and indicate where they are used 

Describe, using their observations, 
the effect that different surfaces 
have on the rate at which an object 
moves or slows down 

Identify a number of common 
levers  and describe how they make 
work easier; Identify efficient ways 
of joining the components of a 
mechanical structure or system 

Evaluate in general terms, the 
performance of a system that they 
have made and the performance of 
another system designed to do the 
same task 

Identify modifications intended to 
improve the performance, aesthetic 
appeal and impact on the 
environment of a product they 
designed 

Write a plan outlining the different 
materials and processes involved in 
producing a product 
 

 Use and recognize the effects of 
different kinds of finishing 
techniques and processes on 
structures they design and make 

Describe, using their observations, 
the effects of changing the slope of 
an inclined plane on the motion of 
an object that is placed on it 

Describe, using their observations, 
how different balance points of 
different masses affect the stability 
of a structure 

Explain how various mechanisms on 
a bicycle function 

Identify the aesthetic qualities of a 
product they made and explain the 
usefulness of the product to others 

Identify various criteria for selecting 
a product 

 Recognize that a product is 
manufactured to meet a need 

Predict factors that make a load 
easier or more difficult to move  

Predict which body position 
provides the most stability in 
various circumstances 

Demonstrate awareness that 
finishing techniques can adversely 
affect the performance of a 
mechanical system 

Assess the effect of modifying a 
component of a system 

Describe modifications that could 
improve the action of a variety of 
devices in the home 

 Identify the action (input) required 
to operate an everyday system and 
identify the response (output) of 
that system 

Identify different ways in which 
wheels and axles can be attached to 
a chassis 

 Identify the properties of materials 
that are best suited for use in a 
structure that contains a 
mechanical system 

Assess the effect of modifying a 
subsystem that interacts with other 
subsystems within a system to 
perform a specific function 

Compare qualitatively the efforts 
required to move a load a given 
distance using different devices and 
systems 

 Describe, using their own 
experiences, how the parts of some 
systems work together 

Demonstrate awareness that the 
wheels of a vehicle rotate clockwise 
or counter clockwise depending on 
the direction of movement of the 
vehicle 

 Describe the consequences of 
having a limited choice of materials 
when making a device or a 
structure 

Describe how different mechanisms 
are designed for a specific purpose 
or function; Recognize the 
advantages and disadvantages of 
using various mechanisms 

Describe how different devices and 
systems have been used by 
different cultures to meet similar 
needs 

    Identify common devices and 
systems that incorporate pulleys 
and/or gears 

Describe the changes in energy 
transfer that occurs when the 
number and size of gears in a gear 
system are modified 
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STRAND EARTH AND SPACE SYSTEMS introduces students to the concept of energy through concrete contexts and investigations, and gradually leads them to a more theoretical consideration of the topic. 

Grade K 1 2 3 4 5 6 

TOPIC Dinosaurs Daily and Seasonal Cycles Air and Water in the Environment Soils in the Environment Rocks, Minerals, and Erosion Weather Space 

GO  

SO  

Investigate representative types of 
dinosaurs that lived on the land, 
water, and in the air over 65 
million years ago. 

Demonstrate an understanding of 
changes that occur in daily and 
seasonal cycles and of how these 
changes affect the characteristics, 
behaviour, and location of living 
things 

Demonstrate an awareness of the 
forms in which water and air are 
present in the environment, and 
describe ways in which living things 
are affected by water and air 

Demonstrate an understanding of 
the similarities and differences 
between various soils and the 
effects of moving water on soils 

Demonstrate an understanding of 
the physical properties of rocks and 
minerals and the effects of erosion 
on the landscape 

Demonstrate an understanding of 
the major climatic factors and 
patterns associated with weather, 
based on altitude and latitude 

Demonstrate an understanding of 
the patterns of change between 
heavenly bodies inside and outside 
the solar system as observed from 
Earth and of the physical 
characteristics of the different 
components of the solar system 
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Describe some of the physical 
characteristics of representative 
dinosaurs 

Identify the sun as a source of heat 
and light 

Demonstrate an awareness of air as 
a substance that surrounds us and 
takes up  movement we feel as 
wind 

Describe, using their observations, 
the various components within a 
sample of soil  

Describe the difference between 
minerals and rocks  

Explain the difference between 
weather and climate and the 
factors that influence both of these 
systems 

Describe the physical characteristics 
of components of the solar system, 
the sun, planets, natural satellites, 
comets, asteroids, and meteoroids 

Demonstrate an understanding 
that dinosaurs lived millions of 
years ago and are now extinct 

Compare the different 
characteristics of the four seasons 

Describe the movement of air 
relying on their observations of its 
effects  

Describe, using their observations, 
the differences between sand, clay, 
humus, and other soil components, 
and compare and describe soil 
samples from different locations 

Classify rocks and minerals 
according to chosen criteria, relying 
on their observations 

Recognize large-scale and local 
weather systems 

Identify the bodies in space that 
emit light and those that reflect 
light 

Identify a dinosaur as a carnivore 
or herbivore and what habitat they 
may have lived in, based on its 
physical characteristics. 

Use units of time related to the 
Earth’s cycles 

Compare characteristics of and 
changes in observed air conditions, 
in both indoor and outdoor 
environments  

Compare the absorption of water 
by different Earth materials, and 
describe the effects of moisture on 
characteristics of the materials 

Recognize that there are three 
classes of rocks: igneous, 
sedimentary, and metamorphic 

Predict local weather patterns using 
data from their own observations of 
weather and from weather reports 

Describe, using models or 
simulations, the features of the 
moon’s surface  

 Describe, using their observations, 
changes in heat and light from the 
sun over a period of time 

Identify ways in which changes in 
temperature affect living things, 
including themselves 

Describe, using their observations, 
how different Earth materials are 
affected by moving water  

Compare different rocks and 
minerals from the local 
environment with rocks and 
minerals from other places; 

Explain the formation of clouds and 
the effects of different cloud 
formations on weather and climate 

Identify cycles in nature and 
describe the changes within the 
cycles 

  Recognize that water exists in three 
states on Earth (e.g., solid (ice); 
liquid (rain); gas (water vapour) 

Compare the different ways in 
which plant roots 

Describe the effects of wind, water, 
and ice on the landscape and 
identify natural phenomena that 
cause rapid and significant changes 
in the landscape 

Describe the water cycle in terms of 
evaporation, condensation, and 
precipitation 

 

  Identify and describe forms of 
moisture in the environment 
Identify the factors that cause 
things to dry quickly or slowly 

Describe, through experimentation, 
how soil can be separated into 
different components 

Investigate and describe ways in 
which soil formed from rocks 

Identify patterns in air movement  

  Recognize evidence of the water 
cycle 

 Identify and describe rocks that 
contain records of the Earth’s 
history 

Describe the ways in which energy 
from the sun affects weather 
conditions  

 

     Compare outdoor air movement 
with indoor air movement  

 

     Identify and describe the major 
could types/formations 

 

     Identify the effects of air pressure  
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STRAND EARTH AND SPACE SYSTEMS introduces students to the concept of energy through concrete contexts and investigations, and gradually leads them to a more theoretical consideration of the topic. 

Grade K 1 2 3 4 5 6 

TOPIC Dinosaurs Daily and Seasonal Cycles Air and Water in the Environment Soils in the Environment Rocks, Minerals, and Erosion Weather Space 

GO  

SO  

Investigate representative types of 
dinosaurs that lived on the land, 
water, and in the air over 65 million 
years ago 

Investigate changes that occur in a 
daily cycle and in a seasonal cycle 

Investigate the visible effects of air 
and water in the environment 

Investigate the components of 
various soils, and describe the 
effects of moving water on these 
soils 

Investigate, test, and compare the 
physical properties of rocks and 
minerals and investigate the factors 
that cause erosion of the landscape 

Investigate the major climatic 
factors associated with weather, 
and design, construct, and test a 
variety of instruments for recording 
various features of the weather 

Investigate, using models and 
simulations, the relationship 
between the sun, Earth, and moon, 
the patterns of change observable 
on Earth that result from the 
movement of these bodies, and the 
physical characteristics of the 
different components of the solar 
system 
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Ask questions about and identify needs or problems arising from 
observable events in the environment and explore possible answers and 

solutions 
 

Ask questions about organisms and 
events in the outdoor environment 
and identify needs of organisms 
that arise from these events, and 
explore possible answers to these 
questions and ways of meeting 
these needs 

Formulate questions about and identify needs and problems related to objects and events in the environment, 
and explore possible answers and solutions 

Make impressions of fossils using 
modeling clay 

Plan investigations to answer some 
of these questions or solve some of 
these problem 

Plan investigations to answer some of these questions or solve some of 
these problems, and describe the steps involved; 

Plan investigations for some of 
these answers and solutions, 
identifying variables that need to 
be held constant to ensure a fair 
test and identifying criteria for 
assessing a solution 

Plan investigations for some of these answers and solutions, identifying 
variables that need to be held constant to ensure a fair test and identifying 

criteria for assessing solutions 

Test and compare the physical 
properties of minerals 

Use appropriate terminology to 
describe dinosaurs 

Use appropriate vocabulary in describing their explorations, investigations, and observations 
Use appropriate vocabulary, including correct science and technology terminology, in describing their 

investigations and observations 

 

Record relevant observations, findings, and measurements, using written 
language, drawings, concrete materials, and charts 

Record relevant observations, 
findings and measurements, using 
written language, charts and 
drawings 

Compile data gathered through investigation in order to record and 
present results, using tally charts, tables, and labelled graphs produced by 

hand or with a computer 

Compile data gathered through 
investigation in order to record and 
present results, using tally charts, 
tables, labelled graphs, and scatter 
plots produced by hand or with a 
computer 

Communicate the procedures and 
results of explorations and 
investigations using 
demonstrations, drawings, oral and 
written descriptions 

Communicate the procedures and results of explorations and 
investigations for specific purposes, using demonstrations, drawings, and 

oral and written descriptions 

Communicate the procedures and results in investigations for specific purposes and to specific audiences using 
drawings, demonstrations, simple electronic media, and oral and written descriptions 

Communicate the procedures and 
results of investigations for specific 
purposes and to specific audiences, 
using electronic media, written 
notes and descriptions, charts, 
graphs, drawings, and oral 
presentations 

Construct models of dinosaurs, 
using modeling clay, to 
demonstrate some of the basic 
characteristics of representative 
dinosaurs 

Design and construct models of 
structures that would provide 
protection against local weather 
conditions 

  Follow procedures that ensure their 
safety by covering rock samples 
with a cloth when chipping and by 
wearing safety goggles 

 Construct a device that could have 
been used to tell time before 
mechanical clocks tools were 
invented 
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STRAND EARTH AND SPACE SYSTEMS introduces students to the concept of energy through concrete contexts and investigations, and gradually leads them to a more theoretical consideration of the topic.  

Grade K 1 2 3 4 5 6 

TOPIC Dinosaurs Daily and Seasonal Cycles Air and Water in the Environment Soils in the Environment Rocks, Minerals, and Erosion Weather Space 

GO  

SO  

Investigate representative types of 
dinosaurs that lived on the land, 
water, and in the air over 65 
million years ago 

Describe how living things, including 
humans, adapt to and prepare for 
daily and seasonal changes. 

Describe ways in which clean air 
and water are vital for meeting the 
needs of humans and other living 
things 

Recognize the dependence of 
humans and other living things on 
soil and recognize its importance as 
a source of materials for making 
useful objects. 

Describe the effects of human 
activity on physical features of the 
landscape, and examine the use of 
rocks and minerals in making 
consumer products 

Examine how weather forecasts 
influence decisions concerning 
human activity and how humans 
have adapted to a variety of 
weather conditions. 

Describe technological and scientific 
advances that enable humans to 
study space, and explain how these 
advances have affected the quality 
of life on Earth. 
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Identify areas in the NWT and 
Canada where fossils can be found 

Identify outdoor human activities 
that are based on the seasons  and 
examine some of the solutions 
humans have found to make it 
possible to engage in these 
activities out of season 

Predict and describe how local 
weather conditions affect living 
things, including themselves  

Identify living things found in the 
soil 

Distinguish between natural 
features of the landscape and those 
that are the result of human activity 

Describe ways in which weather 
conditions affect the activities of 
humans and other 

Describe how humans have 
improved the tools and techniques 
used in space exploration  

Compare the characteristics of the 
modern day descendents of 
dinosaurs with the dinosaurs that 
lived over 65 million years ago 

Identify characteristics of clothing 
worn in different seasons and make 
appropriate decisions about 
clothing for different environmental 
conditions 

Describe the different uses of water 
and identify some that are essential 
for maintaining our health 

Demonstrate awareness of the 
importance of recycling organic 
materials in soils 

Determine positive and negative 
effects of human alteration of the 
landscape 

Explain how climatic and weather 
conditions influence the choice of 
materials used for building shelters 

Identify Canadians who have 
contributed to space science and 
technology  

Investigate the different 
professionals that enhance our 
understanding of how and what 
type of animals lived long ago 

Identify features of houses that 
help keep us sheltered and 
comfortable throughout daily and 
seasonal cycles 

Identify sources of drinking water 
locally 

Recognize the importance of 
understanding different types of 
soil and their characteristics 

Identify ways in which soil erosion 
can be controlled or minimized and 
create a plan for reducing erosion 
of soil in the local field or a ditch 
alongside a road 

Explain how advances in technology 
and science enable humans to 
make predictions about weather 

Explain how astronauts meet their 
basic needs in space Identify the 
technological tools and devices 
needed for space exploration 

 Describe changes in the 
characteristics and behaviour of 
living things that occur on a daily 
basis 

Recognize that clean water is an 
increasingly scarce resource in 
many parts of the world and that 
the water we use is part of our 
environment and should be used 
wisely  

Describe how the use of different 
soils affects the growth of indoor 
plants 

Design, build and test a system to 
control the effects of soil erosion 

Recognize how the movement of 
large scale air masses affects 
regional weather in the NWT 

Recognize problems arising from 
space exploration  

 Describe the changes in the 
characteristic behaviour, and 
location of living things that occur in 
seasonal cycles 

Demonstrate an awareness of the 
ways in which the disposal of water 
can affect our health and the health 
of other living things 

Describe ways of using soil 
materials to make useful objects 
and investigate, through 
manipulation, ways of shaping clay 
to make useful objects 

Identify the many uses of rocks and 
minerals in manufacturing, and in 
arts and crafts 

Explain how weather conditions 
influence activities and events 
related to science and technology 

Identify and describe past and 
present day contributions to 
astronomy to the quality of human 
life 

 Describe ways in which humans 
modify their behaviour to adapt to 
changes in temperature and 
sunlight during the day 

  Conduct their investigations of the 
outdoor environment in a 
responsible way and with   respect 
for the environment 

 Identify the ways in which the 
development of materials and 
technology for space exploration 
has led to the use of new 
technologies and materials on earth 
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TOPIC 
UNIT A 

 Interactions and Ecosystems: ecosystems develop and are maintained by natural 
processes and are affected by human action. 

Mix and Flow of Matter: materials that we use…often take the form of fluids…diverse 
substances (air, natural gas, water and oil) are fluids 

Biological Diversity: is reflected in the range of species found in local and global 
environments and by subtle variations in characteristics found within individual species. 

GRADE 7  8 9 

EMPHASIS Social and Environmental Science and Technology Social and Environmental 

Focus 
Questions 

How do human activities affect ecosystems? 
What methods can we use to observe and monitor changes in ecosystems, and assess the impacts of our 
actions? 

What are fluids?  
What are they made of and how do we use them?  
What properties of fluids are important to their use? 

What is biological diversity, and by what processes do diverse living things pass on their characteristics to 
future generations?  
What impact does human activity have on biological diversity? 
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 Interactions and interdependencies 

 Environmental monitoring 

 Environmental impacts 

 Producers, consumers, decomposers 

 Nutrient cycles and energy flow 

 Species distribution 

 Succession 

 Endangered species 

 Extinction 

 Environmental management 

 WHMIS symbols and nomenclature 

 Pure substances, mixtures and solutions 

 Solute and solvent 

 Concentration 

 Solubility and saturation points 

 Particle model of matter 

 Properties of fluids 

 Viscosity and flow rate 

 Mass, volume, density 

 Pressure 

 Buoyancy 

 biological diversity 

 species 

 diversity within species 

 habitat diversity 

 niches 

 populations 

 asexual and sexual reproduction 

 inheritance 

 chromosomes, genes and DNA 

 cell division—includes binary fission and formation of sex cells 

 natural and artificial selection of genetic characteristics 
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Investigate and describe relationships between humans and their environments, and identify related issues 
and scientific questions 

 illustrate how life-supporting environments meet the needs of living things for nutrients, energy 
sources, moisture, suitable habitat, and exchange of gases  

 describe examples of interaction and interdependency within an ecosystem 

 identify examples of human impacts on ecosystems, and investigate and analyze link between these 
impacts and the human wants and needs that give rise to them 

 analyze own & public decisions that involve concern of environmental impacts 

 identify needs for scientific knowledge that can inform those decisions 

Investigate and describe fluids used in technological devices and everyday materials 

 investigate and identify examples of fluids in household materials, technological devices, living things 
and natural environments 

 explain the Workplace Hazardous Materials Information System (WHMIS) symbols for labelling 
substances; and describe the safety precautions to follow when handling, storing and disposing of 
substances at home and in the laboratory  

 describe examples in which materials are prepared as fluids in order to facilitate transport, processing 
or use  

 identify properties of fluids that are important in their selection and use 

Investigate and interpret diversity among species and within species, and describe how diversity 
contributes to species survival 

 observe variation in living things, and describe examples of variation among species and within species 

 identify examples of niches, and describe the role of variation in enabling closely related living things to 
survive in the same ecosystem  

 investigate and interpret dependencies among species that link the survival of one species to the 
survival of others 

 identify examples of symbiotic relationships 

 classify symbiotic relationships as mutualism, commensalism, parasitism  

 identify the role of variation in species survival under changing environmental conditions 

Trace and interpret the flow of energy and materials within an ecosystem 

 analyze an ecosystem to identify biotic and abiotic components, and describe interactions among these 
components 

 analyze ecosystems to identify producers, consumers and decomposers; and describe how energy is 
supplied to and flows through a food web 

 interpreting food webs, and predicting the effects of changes to any part of a web 

 describe the process of cycling carbon and water through an ecosystem 

 identify mechanisms by which pollutants enter and move through the environment, and can become 
concentrated in some organisms 

Investigate and describe the composition of fluids, and interpret the behaviour of materials in solution 

 distinguish among pure substances, mixtures and solutions, using common examples 

 investigate the solubility of different materials, and describe their concentration 

 investigate and identify factors that affect solubility and the rate of dissolving a solute in a solvent 

 relate the properties of mixtures and solutions to the particle model of matter 

Investigate the nature of reproductive processes and their role in transmitting species characteristics 

 distinguish between sexual and asexual reproduction, and identify and interpret examples of asexual 
and sexual reproduction in different species,  

 describe examples of variation of characteristics within a species, and identify examples of both discrete 
and continuous variation 

 investigate the transmission of characteristics from parents to offspring, and identify examples of 
characteristics in offspring  

 distinguish those characteristics that are heritable from those that are not heritable, and identify 

 characteristics for which heredity and environment may both play a role  

 identify examples of dominant and recessive characteristics and recognize that dominance and 
recessiveness provide only a partial explanation for the variation of characteristics in offspring 

Monitor a local environment, and assess the impacts of environmental factors on the growth, health and 
reproduction of organisms in that environment 

 investigate a variety of habitats, and describe and interpret distribution patterns of living things found in 
those habitats 

 investigate and interpret evidence of interaction and change 

 identify signs of ecological succession in local ecosystems 

Investigate and compare the properties of gases and liquids; and relate variations in their viscosity, density, 
buoyancy and compressibility to the particle model of matter 

 investigate and compare fluids, based on their viscosity and flow rate, and describe the effects of 
temperature change on liquid flow 

 observe the mass and volume of a liquid, and calculate its density using the formula d = m/v 

 compare densities of materials; and explain differences in the density of solids, liquids and gases, using 
the particle model of matter  

 describe methods of altering the density of a fluid, and identify and interpret related practical 
applications 

 describe pressure as a force per unit area by using the formula p = F/A, and describe applications of 
pressure in fluids and everyday situations 

 investigate and compare the compressibility of liquids and gases 

Describe, in general terms, the role of genetic materials in the continuity and variation of species 
characteristics; and investigate and interpret related technologies 

 describe, in general terms, the role and relationship of chromosomes, genes and DNA 

 distinguish between cell division that leads to identical daughter cells, as in binary fission and mitosis, 
and cell division that leads to formation of sex cells, as in meiosis; and describe, in general terms, the 
synthesis of genetic materials that takes place during fertilization 

 compare sexual and asexual reproduction, in terms of the advantages and disadvantages 

 distinguish between, and identify examples of, natural and artificial selection 

 describe, in simple terms, some genetic technologies; and identify questions and issues related to their 
application 

Describe the relationships among knowledge, decisions and actions in maintaining life-supporting 
environments 

 identify intended and unintended consequences of human activities within local and global 
environments 

 describe and interpret examples of scientific investigations that serve to inform environmental decision 
making 

 illustrate, through examples, the limits of scientific and technological knowledge in making decisions 
about life-supporting environments 

 analyze a local environmental issue or problem based on evidence from a variety of sources 

 identify possible actions and consequences 

Identify, interpret and apply technologies based on properties of fluids 

 describe technologies based on the solubility of materials 

 describe and interpret technologies based on flow rate and viscosity  

 describe and interpret technologies for moving fluids from one place to another 

 construct a device that uses the transfer of fluids to apply a force or to control motion 

Identify impacts of human action on species survival and variation within species, and analyze related issues 
for personal and public decision making 

 describe the relative abundance of species on Earth and in different environments 

 describe ongoing changes in biological diversity through extinction and extirpation of native species, 
and investigate the role of environmental factors in causing these changes 

 evaluate the success and limitations of various local and global strategies for minimizing loss of species 
diversity  

 investigate and describe the use of biotechnology in environmental, agricultural or forest 

 management; and identify potential impacts and issues 
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TOPIC 
UNIT A 

 Interactions and Ecosystems: ecosystems develop and are maintained by natural 
processes and are affected by human action. 

Mix and Flow of Matter: materials that we use…often take the form of fluids…diverse 
substances (air, natural gas, water and oil) are fluids 

Biological Diversity: is reflected in the range of species found in local and global 
environments and by subtle variations in characteristics found within individual species. 

GRADE 7  8 9 

EMPHASIS Social and Environmental Science and Technology Social and Environmental 

Focus 
Questions 

How do human activities affect ecosystems? 
What methods can we use to observe and monitor changes in ecosystems, and assess 
the impacts of our actions? 

What are fluids?  
What are they made of and how do we use them?  
What properties of fluids are important to their use? 

What is biological diversity, and by what processes do diverse living things pass on their 
characteristics to future generations?  
What impact does human activity have on biological diversity? 
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 Interactions and interdependencies 
 Environmental monitoring 
 Environmental impacts 
 Producers, consumers, decomposers 
 Nutrient cycles and energy flow 
 Species distribution 
 Succession 
 Endangered species 
 Extinction 
 Environmental management 

 WHMIS symbols and nomenclature 
 Pure substances, mixtures and solutions 
 Solute and solvent 
 Concentration 
 Solubility and saturation points 
 Particle model of matter 
 Properties of fluids 
 Viscosity and flow rate 
 Mass, volume, density 
 Pressure 
 Buoyancy 

 biological diversity 
 species 
 diversity within species 
 habitat diversity 
 niches 
 populations 
 asexual and sexual reproduction 
 inheritance 
 chromosomes, genes and DNA 
 cell division—includes binary fission and formation of sex cells 
 natural and artificial selection of genetic characteristics 
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Initiating and Planning Initiating and Planning Initiating and Planning 

Ask questions about the relationships between and among observable variables, and 
plan investigations to address those questions 
 identify science-related issues 
 identify questions to investigate arising from practical problems and issues 
 state a prediction and a hypothesis based on background information or an 

observed pattern of events 
 select appropriate methods and tools for collecting data and information 

Ask questions about the relationships between and among observable variables, and 
plan investigations to address those questions 
 define practical problems 
 identify questions to investigate, arising from practical problems and issues 
 phrase questions in a testable form, and clearly define practical problems 
 design an experiment, and identify the major variables 

Ask questions about the relationships between and among observable variables, and 
plan investigations to address those questions 
 identify science-related issues 
 identify questions to investigate arising from science-related issues 
 state a prediction and a hypothesis based on background information or an 

observed pattern of events 
 define and delimit questions and problems to facilitate investigation 

Performing and Recording Performing and Recording Performing and Recording 

Conduct investigations into the relationships between and among observations, and 
gather and record qualitative and quantitative data 
 research information relevant to a given problem or issue 
 select and integrate information from various print and electronic sources or from 

several parts of the same source 
 use tools and apparatus effectively and accurately for collecting data 
 estimate measurements 

Conduct investigations into the relationships between and among observations, and 
gather and record qualitative and quantitative data 
 carry out procedures, controlling the major variables 
 use instruments effectively and accurately for collecting data 
 construct and test prototype designs and systems 
 use tools and apparatus safely 
 organize data, using a format that is appropriate to the task or experiment 

Conduct investigations into the relationships between and among observations, and 
gather and record qualitative and quantitative data 
 observe and record data, and prepare simple line drawings 
 estimate measurements 
 research information related to a given issue 

Analyzing and Interpreting Analyzing and Interpreting Analyzing and Interpreting 

Analyze qualitative and quantitative data, and develop and assess possible explanations 
 identify strengths and weaknesses of different methods of collecting and displaying 

data 
 compile and display data, by hand or computer, in a variety of formats, including 

diagrams, flow charts, tables, bar graphs and line graphs 
 classify organisms found in a study plot 

Analyze qualitative and quantitative data, and develop and assess possible explanations 
 identify and suggest explanations for discrepancies in data 
 predict the value of a variable, by interpolating or extrapolating from graphical 

data 
 identify new questions and problems that arise from what was learned 
 identify and evaluate potential applications of findings 

Analyze qualitative and quantitative data, and develop and assess possible explanations 
 identify strengths and weaknesses of different ways of displaying data 
 interpret patterns and trends in data, and infer and explain relationships among 

the variables 
 apply given criteria for evaluating evidence and sources of information  
 identify new questions and problems that arise from what was learned 

Communication and Teamwork Communication and Teamwork Communication and Teamwork 

Work collaboratively on problems; and use appropriate language and formats to 
communicate ideas, procedures and results 
 communicate questions, ideas, intentions, plans and results, using lists, notes in 

point form, sentences, data tables, graphs, drawings, oral language and other 
means 

 evaluate individual and group processes used in planning, problem solving, 
decision making and completing a task 

 defend a given position on an issue, based on their findings 

Work collaboratively on problems; and use appropriate language and formats to 
communicate ideas, procedures and results 
 identify and correct practical problems in the way a prototype or constructed 

device functions 
 work cooperatively with team members to develop and carry out a plan, and 

troubleshoot problems as they arise 
 communicate questions, ideas, intentions, plans and results, using lists, notes in 

point form, sentences, data tables, graphs, drawings, oral language and other 
means 

Work collaboratively on problems; and use appropriate language and formats to 
communicate ideas, procedures and results 
 communicate questions, ideas, intentions, plans and results, using lists, notes in 

point form, sentences, data tables, graphs, drawings, oral language and other 
means 

 evaluate individual and group processes used in investigating an issue and 
evaluating alternative decisions 

 defend a given position on an issue, based on their findings 
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TOPIC 
UNIT A 

 Interactions and Ecosystems: ecosystems develop and are maintained by natural 
processes and are affected by human action. 

Mix and Flow of Matter: materials that we use…often take the form of fluids…diverse 
substances (air, natural gas, water and oil) are fluids 

Biological Diversity: is reflected in the range of species found in local and global 
environments and by subtle variations in characteristics found within individual species. 

GRADE 7  8 9 

EMPHASIS Social and Environmental Science and Technology Social and Environmental 

Focus 
Questions 

How do human activities affect ecosystems? 
What methods can we use to observe and monitor changes in 
ecosystems, and assess the impacts of our actions? 

What are fluids?  
What are they made of and how do we use them?  
What properties of fluids are important to their use? 

What is biological diversity, and by what processes do diverse living 
things pass on their characteristics to future generations?  
What impact does human activity have on biological diversity? 
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 Interactions and interdependencies 
 Environmental monitoring 
 Environmental impacts 
 Producers, consumers, decomposers 
 Nutrient cycles and energy flow 
 Species distribution 
 Succession 
 Endangered species 
 Extinction  
 Environmental management 

 WHMIS symbols and nomenclature 
 Pure substances, mixtures and solutions 
 Solute and solvent 
 Concentration 
 Solubility and saturation points 
 Particle model of matter 
 Properties of fluids 
 Viscosity and flow rate 
 Mass, volume, density 
 Pressure 
 Buoyancy 

 biological diversity 
 species 
 diversity within species 
 habitat diversity 
 niches 
 populations 
 asexual and sexual reproduction 
 inheritance 
 chromosomes, genes and DNA 
 cell division—includes binary fission and formation of sex cells 
 natural and artificial selection of genetic characteristics 
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Interest in Science 

Show interest in science-related questions and issues, and pursue personal interests and career possibilities within science-related fields 

Mutual Respect 

Appreciate that scientific understanding evolves from the interaction of ideas involving people with different views and backgrounds 

Scientific Inquiry 

Seek and apply evidence when evaluating alternative approaches to investigations, problems and issues 

Collaboration 

Work collaboratively in carrying out investigations and in generating and evaluating ideas 

Stewardship 

Demonstrate sensitivity and responsibility in pursuing a balance between the needs of humans and a sustainable environment 

Safety 

Show concern for safety in planning, carrying out and reviewing activities 
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TOPIC 
UNIT B 

Plants for Food and Fibre: Humans have always depended on plants as  source of food 
and fibre, and to meet the variety of other needs. 

Cells and Systems: Living things take a variety of forms as reflected in their structures, 
internal processes and ways of responding to their environments. 

Matter and Chemical Change: The ability to distinguish between different substances 
and make sense of their properties, interaction and changes…. 

GRADE 7  8 9 

EMPHASIS Science and Technology  Nature of Science  Nature of Science 

Focus 
Questions 

How do we produce useful plant products? 
What techniques do we use, what knowledge are these techniques based on, and how do we 
apply these techniques in a sustainable way? 

How can we make sense of the vast diversity of living things? 
What do living things have in common—from the smallest to the largest—and what variations do 
we find in the structure and function of living things? 

What are the properties of materials, and what happens to them during chemical change?  
What evidence do we have of chemical change; and what ideas, theories or models help us 
explain that evidence? 
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 Needs and uses of plants 

 Plant propagation and reproduction 

 Life processes and structure of plants 

 Fertilizers and soil nutrients 

 Chemical and biological controls 

 Plant varieties 

 Selective breeding 

 Monocultures 

 Resource management 

 Sustainability 

 Organisms 

 Cells 

 Organs 

 Tissues 

 Structure and function 

 Systems 

 Response to stimuli  

 Health and environmental factors 

 Workplace hazardous materials 

 Information system (whmis) and safety 

 Substances and properties 

 Endothermic and exothermic reactions 

 Reactants and products 

 Conservation of mass 

 Factors affecting reaction rates 

 Periodic table 

 Elements, compounds and atomic theory 

 Chemical nomenclature (introductory treatment) 
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Investigate plant uses; and identify links among needs, technologies, products and impacts 

 illustrate and explain the essential role of plants within the environment 

 describe human uses of plants as sources of food and raw materials, and give examples of 
other uses 

 investigate trends in land use from natural environments to managed environments and 
describe changes 

 investigate practical problems and issues in maintaining productive plants within sustainable 

 environments, and identify questions for further study 

Investigate living things; and identify and apply scientific ideas used to interpret their general 
structure, function and organization 

 investigate and describe example scientific studies of the characteristics of living things 

 apply the concept of system in describing familiar organisms and analyzing their general 
structure and function 

 illustrate and explain how different organisms have similar functions that are met in a 
variety of ways 

Investigate materials, and describe them in terms of their physical and chemical properties 

 investigate and describe properties of materials 

 describe and apply different ways of classifying materials based on their composition and 
properties 

 identify conditions under which properties of a material are changed, and critically evaluate 
if a new substance has been produced 

Investigate life processes and structures of plants, and interpret related characteristics and 
needs of plants in a local environment 

 describe the general structure and functions of seed plants 

 investigate and interpret variations in plant structure, and relate these to different ways that 
plants are adapted to their environment 

 investigate and interpret variations in needs of different plants and their tolerance for 
different growing conditions 

 describe the processes of diffusion, osmosis, conduction of fluids, transpiration, 
photosynthesis and gas exchange in plants 

 describe life cycles of seed plants, and identify example methods used to ensure their 
germination, growth and reproduction 

Investigate and describe the role of cells within living things 

 describe the role of cells as a basic unit of life 

 analyze similarities and differences between single-celled and multi-celled organisms 

 distinguish between plant and animal cells 

 describe the movement of gases and liquids into and out of cells during diffusion and 
osmosis, based on concentration differences 

 examine plant and animal structures; and identify contributing roles of cells, tissues and 
organs 

Describe and interpret patterns in chemical reactions 

 identify and evaluate dangers of caustic materials and potentially explosive reactions 

 observe and describe evidence of chemical change in reactions between familiar materials 

 distinguish between materials that react readily and those that do not 

 observe and describe patterns of chemical change, 

Analyze plant environments, and identify impacts of specific factors and controls 

 describe methods used to increase yields, through modifying the environment and by 
creating artificial environments 

  investigate and describe characteristics of different soils and their major component 

 identify practices that may enhance or degrade soils in particular applications 

 describe and interpret the consequences of using herbicides, pesticides and biological 
controls in agriculture and forestry 

Interpret the healthy function of human body systems, and illustrate ways the body reacts to 
internal and external stimuli 

 describe, in general terms, body systems for respiration, circulation, digestion, excretion and 
sensory awareness 

 describe, in general terms, the role of individual organs and tissues in supporting the healthy 
functioning of the human body 

 describe ways in which various types of cells contribute to the healthy functioning of the 
human body  

 describe changes in body functions in response to changing conditions 

Describe ideas used in interpreting the chemical nature of matter, both in the past and present, 
and identify example evidence that has contributed to the development of these ideas 

 demonstrate understanding of the origins of the periodic table, and relate patterns in the 
physical and chemical properties of elements to their positions in the periodic table—Focus 
on the first 18 elements 

 distinguish between observation and theory, and provide examples of how models and 
theoretical ideas are used in explaining observations 

 use the periodic table to identify the number of protons, electrons and other information 
about each atom; and describe, in general terms, the relationship between the structure of 
atoms in each group and the properties of elements in that group 

 distinguish between ionic and molecular compounds, and describe the properties of some 
common examples of each 

Identify and interpret relationships among human needs, technologies, environments, and the 
culture and use of living things as sources of food and fibre 

 investigate and describe the development of plant varieties through selective breeding, and 
identify related needs and problems 

 investigate and identify intended and unintended consequences of environmental 
management practices 

 identify the effects of different practices on the sustainability of agriculture and 
environmental resources 

Describe areas of scientific investigation leading to new knowledge about body systems and to 
new medical applications 

 identify examples of research into functions and dysfunctions of human cells, organs or body 
systems 

 describe ways in which research about cells, organs and systems has brought about 
improvements in human health and nutrition 

 investigate and describe factors that affect the healthy function of the human respiratory, 
circulatory and digestive systems 

Apply simplified chemical nomenclature in describing elements, compounds and chemical 
reactions 

 read and interpret chemical formulas for compounds of two elements, and give the IUPAC 
(International Union of Pure and Applied Chemistry) name and common name of these 

 identify/describe chemicals commonly found in the home, and write the chemical symbols 

 identify examples of combining ratios/number of atoms per molecule found in some 
common materials, and use information on ion charges to predict combining ratios in ionic 
compounds of two elements [Prerequisite Skill: Grade 8 Mathematics, Number, Specific 
Outcome 15] 

 assemble or draw simple models of molecular and ionic compounds 

 describe familiar chemical reactions, and represent these reactions by using word equations 
and chemical formulas and by constructing models of reactants and products 
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TOPIC 
UNIT B 

Plants for Food and Fibre: Humans have always depended on plants as  source of food 
and fibre, and to meet the variety of other needs. 

Cells and Systems: Living things take a variety of forms as reflected in their structures, 
internal processes and ways of responding to their environments. 

Matter and Chemical Change: The ability to distinguish between different substances 
and make sense of their properties, interaction and changes…. 

GRADE 7  8 9 

EMPHASIS Science and Technology  Nature of Science  Nature of Science 

Focus 
Questions 

How do we produce useful plant products? 
What techniques do we use, what knowledge are these techniques based on, and how 
do we apply these techniques in a sustainable way? 

How can we make sense of the vast diversity of living things? 
What do living things have in common—from the smallest to the largest—and what 
variations do we find in the structure and function of living things? 

What are the properties of materials, and what happens to them during chemical 
change?  
What evidence do we have of chemical change; and what ideas, theories or models 
help us explain that evidence? 
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 Needs and uses of plants 
 Plant propagation and reproduction 
 Life processes and structure of plants 
 Fertilizers and soil nutrients 
 Chemical and biological controls 
 Plant varieties 
 Selective breeding 
 Monocultures 
 Resource management 
 Sustainability 

 Organisms 
 Cells 
 Organs 
 Tissues 
 Structure and function 
 Systems 
 Response to stimuli  
 Health and environmental factors 

 Workplace hazardous materials 
 Information system (whmis) and safety 
 Substances and properties 
 Endothermic and exothermic reactions 
 Reactants and products 
 Conservation of mass 
 Factors affecting reaction rates 
 Periodic table 
 Elements, compounds and atomic theory 
 Chemical nomenclature (introductory treatment) 
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Initiating and Planning Initiating and Planning Initiating and Planning 

Ask questions about the relationships between and among observable variables, and 
plan investigations to address those questions 
 define practical problems 
 identify questions to investigate arising from practical problems and issues 
 rephrase questions in a testable form, and clearly define practical problems 
 state a prediction and a hypothesis based on background information or an 

observed pattern of events 
 formulate operational definitions 

Ask questions about the relationships between and among observable variables, and 
plan 
investigations to address those questions 
 identify questions to investigate 
 rephrase questions in a testable form 
 formulate operational definitions of major variables and other aspects of their 

investigations 

Ask questions about the relationships between and among observable variables, and 
plan investigations to address those questions 
 identify questions to investigate 
 define and delimit questions and problems to facilitate investigation 
 state a prediction and a hypothesis based on background information or an 

observed pattern of events 
 select appropriate methods and tools for collecting data and information and for 

solving problems 

Performing and Recording Performing and Recording Performing and Recording 

Conduct investigations into the relationships between and among observations, and 
gather and record qualitative and quantitative data 
 research information relevant to a given problem 
  construct and test a prototype design to achieve a specific purpose 
 observe and record data, and create simple line drawings 
 estimate measurements 

Conduct investigations into the relationships between and among observations, and 
gather and record qualitative and quantitative data 
 use instruments—including microscopes—effectively and accurately for collecting 

data 
 estimate measurements observe and record data, and produce simple line 

drawings 
 organize data, using a format that is appropriate to the task or experiment 

Conduct investigations into the relationships between and among observations, and 
gather and record qualitative and quantitative data 
 carry out procedures, controlling the major variables 
 observe and record data, and prepare simple drawings 
 demonstrate knowledge of WHMIS standards, by using proper techniques for 

handling and disposing of laboratory materials 
 research information relevant to a given question 

Analyzing and Interpreting Analyzing and Interpreting Analyzing and Interpreting 

Analyze qualitative and quantitative data, and develop and assess possible explanations 
 identify strengths and weaknesses of different methods of collecting and displaying 

data 
 use and/or construct a classification key  
 compile and display data, by hand or computer, in a variety of formats, including 

diagrams, flow charts, tables, bar graphs and line graphs  
 identify new questions and problems that arise from what was learned 

Analyze qualitative and quantitative data, and develop and assess possible explanations 
 identify strengths and weaknesses of different methods of collecting and displaying 

data 
 identify and suggest explanations for discrepancies in data 
 compile and display data, by hand or computer, in a variety of formats, including 

diagrams, flow charts, tables, bar graphs and line graphs 
 identify new questions and problems that arise from what was learned 

Analyze qualitative and quantitative data, and develop and assess possible explanations 
 compile and display data, by hand or computer, in a variety of formats, including 

diagrams, flow charts, tables, bar graphs, line graphs and scatterplots [Prerequisite 
Skill: Grade 7 Mathematics, Statistics and Probability, Specific Outcome 4; 
Related Skills: Grade 9 Mathematics, Statistics and Probability, Specific Outcomes 
2, 3] 

 calculate theoretical values of a variable 
 identify and suggest explanations for discrepancies in data 
 state a conclusion, based on experimental data, and explain how evidence 

gathered supports or refutes an initial idea 
 identify new questions and problems that arise from what was learned 

Communication and Teamwork Communication and Teamwork Communication and Teamwork 

Work collaboratively on problems; and use appropriate language and formats to 
communicate ideas, procedures and results 
 receive, understand and act on the ideas of others  
 communicate questions, ideas, intentions, plans and results, using lists, notes in 

point form, sentences, data tables, graphs, drawings, oral language & other means  
  evaluate individual and group processes used in planning, problem solving, 

decision making and completing a task 

Analyze qualitative and quantitative data, and develop and assess possible explanations 
 identify strengths and weaknesses of different methods of collecting and displaying 

data 
 identify and suggest explanations for discrepancies in data 
 compile and display data, by hand or computer, in a variety of formats, including 

diagrams, flow charts, tables, bar graphs and line graphs 
 identify new questions and problems that arise from what was learned 

Work collaboratively on problems; and use appropriate language and formats to 
communicate ideas, procedures and results 
 receive, understand and act on the ideas of others 
 evaluate individual and group processes used in planning and carrying out 

investigative tasks 
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TOPIC 
UNIT B 

Plants for Food and Fibre: Humans have always depended on plants as  source of food 
and fibre, and to meet the variety of other needs. 

Cells and Systems: Living things take a variety of forms as reflected in their structures, 
internal processes and ways of responding to their environments. 

Matter and Chemical Change: The ability to distinguish between different substances 
and make sense of their properties, interaction and changes…. 

GRADE 7  8 9 

EMPHASIS Science and Technology  Nature of Science  Nature of Science 

Focus 
Questions 

How do we produce useful plant products? 
What techniques do we use, what knowledge are these techniques 
based on, and how do we apply these techniques in a sustainable way? 

How can we make sense of the vast diversity of living things? 
What do living things have in common—from the smallest to the 
largest—and what variations do we find in the structure and function of 
living things? 

What are the properties of materials, and what happens to them during 
chemical change?  
What evidence do we have of chemical change; and what ideas, theories 
or models help us explain that evidence? 
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 Needs and uses of plants 
 Plant propagation and reproduction 
 Life processes and structure of plants 
 Fertilizers and soil nutrients 
 Chemical and biological controls 
 Plant varieties 
 Selective breeding 
 Monocultures 
 Resource management 
 Sustainability 

 Organisms 
 Cells 
 Organs 
 Tissues 
 Structure and function 
 Systems 
 Response to stimuli  
 Health and environmental factors 

 Workplace hazardous materials 
 Information system (whmis) and safety 
 Substances and properties 
 Endothermic and exothermic reactions 
 Reactants and products 
 Conservation of mass 
 Factors affecting reaction rates 
 Periodic table 
 Elements, compounds and atomic theory 
 Chemical nomenclature (introductory treatment) 
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Interest in Science 

Show interest in science-related questions and issues, and pursue personal interests and career possibilities within science-related fields 

Mutual Respect 

Appreciate that scientific understanding evolves from the interaction of ideas involving people with different views and backgrounds 

Scientific Inquiry 

Seek and apply evidence when evaluating alternative approaches to investigations, problems and issues 

Collaboration 

Work collaboratively in carrying out investigations and in generating and evaluating ideas 

Stewardship 

Demonstrate sensitivity and responsibility in pursuing a balance between the needs of humans and a sustainable environment 

Safety 

Show concern for safety in planning, carrying out and reviewing activities 
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TOPIC 
UNIT C 

Heat and Temperature: The production, transfer and transformation of heat energy 
plays an important role in meeting human needs. 

Cells and Systems: Living things take a variety of forms as reflected in their structures, 
internal processes and ways of responding to their environments. 

Matter and Chemical Change: The ability to distinguish between different substances 
and make sense of their properties, interaction and changes…. 

GRADE 7  8 9 

EMPHASIS Social and Environmental Nature of Science  Nature of Science 

Focus 
Questions 

What heat-related technologies do we use to meet human needs?  
Upon what scientific principles are these technologies based? 
What implications do these technologies have for sustainable use of resources? 

What do we know about the nature of light?  
What technologies have been developed that use light, and what principles of light do they show? 

What substances do we find in local and global environments?  
What role do they play, and how do changes in their concentration and distribution affect living things? 

K
ey

 C
o

n
ce

p
ts

 

 Heat energy needs and technologies 

 Thermal energy* 

 Particle model of matter 

 Temperature 

 Thermal expansion 

 Change of state 

 Heat transfer 

 Insulation and thermal conductivity 

 Thermal energy sources 

 Energy conservation 

 Microscopes and telescopes  

 Contribution of technologies to scientific development 

 Transmission and absorption of light 

 Sources of light 

 Reflection and refraction 

 Images 

 Vision and lenses 

 Imaging technologies 

 chemicals essential to life 

 substrates and nutrients 

 air and water quality 

 organic and inorganic material 

 acids and bases 

 ingestion and absorption of materials 

 concentration and dispersal 

 evidence of toxicity 

 stability and biodegradability 

 hazards, probabilities and risk assessment 

 uncertainties in environmental monitoring and in assessing toxicity and risk 

K
N

O
W

LE
D

G
E 

O
U

TC
O

M
ES

 

Illustrate and explain how human needs have led to technologies for obtaining and controlling thermal 
energy and to increased use of energy resources 

 investigate and interpret examples of heat-related technologies and energy use in the past  

 trace linkages between human purposes and the development of heat-related materials and 
technologies  

 identify and explain uses of devices and systems to generate, transfer, control or remove thermal 
energy  

 identify examples of personal and societal choices in using energy resources and technology 

Investigate the nature of light and vision; and describe the role of invention, explanation and inquiry in 
developing our current knowledge 

 identify challenges in explaining the nature of light and vision  

 investigate the development of microscopes, telescopes and other optical devices; and describe how 
these developments contributed to the study of light and other areas of science 

 investigate light beams and optical devices, and identify phenomena that provide evidence of the 
nature of light 

Investigate and describe, in general terms, the role of different substances in the environment in supporting 
or harming humans and other living things 

 identify common organic and inorganic substances that are essential to the health and growth of 
humans and other living things, and illustrate the roles served by these substances 

 describe, in general terms, the forms of organic matter synthesized by plants and animals, including 
carbohydrates, proteins and lipids 

 describe and illustrate processes by which chemicals are introduced to the environment or their 
concentrations are changed 

 describe the uptake of materials by living things through ingestion or absorption, and investigate and 
describe evidence that some materials are difficult for organisms to break down or eliminate 

 identify questions that may need to be addressed in deciding what substances—in what amounts—can 
be safely released into the environment 

Describe the nature of thermal energy and its effects on different forms of matter, using informal 
observations, experimental evidence and models 

 compare heat transmission in different materials 

 explain how heat is transmitted by conduction, convection and radiation in solids, liquids and gases 

 describe the effect of heat on the motion of particles; and explain changes of state, using the particle 
model of matter 

 distinguish between heat and temperature; and explain temperature, using the concept of kinetic 
energy and the particle model of matter 

 investigate and describe the effects of heating and cooling on the volume of different materials, and 
identify applications of these effects 

Investigate the transmission of light, and describe its behaviour using a geometric ray model 

 investigate how light is reflected, transmitted and absorbed by different materials; and describe 
differences in the optical properties of various materials  

 measure and predict angles of reflection 

 investigate, measure and describe the refraction of light through different materials 

 investigate materials used in optical technologies; and predict the effects of changes in their design, 
alignment or composition 

Identify processes for measuring the quantity of different substances in the environment and for monitoring 
air and water quality 

 identify substrates and nutrient sources for living things within a variety of environments 

 describe and illustrate the use of biological monitoring as one method for determining environmental 
quality 

  identify chemical factors in an environment that might affect the health and distribution of living things 
in that environment 

 apply and interpret measures of chemical concentration in parts per million, billion or trillion 
[Prerequisite Skills: Grade 8 Mathematics, Number, Specific Outcomes 14, 15] 

 identify acids, bases and neutral substances, based on measures of their pH 

 investigate, safely, and describe the effects of acids and bases on each other and on other substances 

 describe effects of acids and bases on living things 

Apply an understanding of heat and temperature in interpreting natural phenomena and technological 
devices 

 describe ways in which thermal energy is produced naturally 

 describe examples of passive and active solar heating, and explain the principles that underlie them 

 compare and evaluate materials and designs that maximize or minimize heat energy transfer 

 explain the operation of technological devices and systems that respond to temperature change 

 describe and interpret the function of household devices and systems for generating, transferring, 
controlling or removing thermal energy 

 investigate and describe practical problems in controlling and using thermal energy 

Investigate and explain the science of image formation and vision, and interpret related technologies 

 demonstrate the formation of real images, using a double convex lens, and predict the effects of 
changes in the lens position on the size and location of images 

 demonstrate and explain the use of microscopes; and describe, in general terms, the function of 
eyeglasses, binoculars and telescopes 

 explain how objects are seen by the eye, and compare eyes with cameras  

 compare the function and design of the mammalian eye with that of other vertebrates and 
invertebrates 

 investigate and describe the development of new technologies to enhance human vision 

 investigate and interpret emerging technologies for storing and transmitting images in digital form 

Analyze and evaluate mechanisms affecting the distribution of potentially harmful substances within an 
environment 

 describe mechanisms for the transfer of materials through air, water and soil; and identify factors that 
may accelerate or retard distribution  

 describe mechanisms for biodegradation, and interpret information on the biodegradability of different 
materials 

 comprehend information on the biological impacts of hazardous chemicals on local and global 
environments 

 describe and evaluate methods used to transport, store and dispose of hazardous household chemicals 

 investigate and evaluate potential risks resulting from consumer practices and industrial processes, and 
identify processes used in providing information and setting standards to manage these risks 

 identify and evaluate information and evidence related to an issue in which environmental chemistry 
plays a major role 

Analyze issues related to the selection and use of thermal technologies, and explain decisions in terms of 
advantages and disadvantages for sustainability 

 identify and evaluate different sources of heat and the environmental impacts of their use 

 compare the energy consumption of alternative technologies for heat production and use, and identify 
related questions and issues 

 identify positive and negative consequences of energy use, and describe examples of energy 
conservation in their home or community 
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TOPIC 
UNIT C 

Heat and Temperature: The production, transfer and transformation of heat energy 
plays an important role in meeting human needs. 

Cells and Systems: Living things take a variety of forms as reflected in their structures, 
internal processes and ways of responding to their environments. 

Matter and Chemical Change: The ability to distinguish between different substances 
and make sense of their properties, interaction and changes…. 

GRADE 7  8 9 

EMPHASIS Social and Environmental Nature of Science  Nature of Science 

Focus 
Questions 

What heat-related technologies do we use to meet human needs?  
Upon what scientific principles are these technologies based? 
What implications do these technologies have for sustainable use of resources? 

What do we know about the nature of light?  
What technologies have been developed that use light, and what principles of light do 
they show? 

What substances do we find in local and global environments?  
What role do they play, and how do changes in their concentration and distribution 
affect living things? 
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 Heat energy needs and technologies 
 Thermal energy* 
 Particle model of matter 
 Temperature 
 Thermal expansion 
 Change of state 
 Heat transfer 
 Insulation and thermal conductivity 
 Thermal energy sources 
 Energy conservation 

 Microscopes and telescopes  
 Contribution of technologies to scientific development 
 Transmission and absorption of light 
 Sources of light 
 Reflection and refraction 
 Images 
 Vision and lenses 
 Imaging technologies 

 Chemicals essential to life 
 Substrates and nutrients 
 Air and water quality 
 Organic and inorganic material 
 Acids and bases 
 Ingestion and absorption of materials 
 Concentration and dispersal 
 Evidence of toxicity 
 Stability and biodegradability 
 Hazards, probabilities and risk assessment 
 Uncertainties in environmental monitoring and in assessing toxicity and risk 
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Initiating and Planning Initiating and Planning Initiating and Planning 

Ask questions about the relationships between and among observable variables, and 
plan investigations to address those questions 
 identify science-related issues 
 identify questions to investigate arising from a problem or issue 
 phrase questions in a testable form, and clearly define practical problems  
 design an experiment, and control the major variables 

Ask questions about the relationships between and among observable variables, and 
plan investigations to address those questions 
 identify questions to investigate 
 define and delimit questions to facilitate investigation 
 design an experiment, and identify the major variables 
 state a prediction and a hypothesis based on background information or an 

observed pattern of events 
 formulate operational definitions of major variables and other aspects of their 

investigations 

Ask questions about the relationships between and among observable variables, and 
plan investigations to address those questions 
 • identify science-related issues 
 identify questions arising from practical problems and issues 
 state a prediction and a hypothesis about the concentration or dispersal of a 

chemical substance within an environment 
 select appropriate methods and tools for collecting data and information and for 

solving problems 

Performing and Recording Performing and Recording Performing and Recording 

Conduct investigations into the relationships between and among observations, and 
gather and record qualitative and quantitative data 
 identify data and information that are relevant to a given problem or issue 
 select and integrate information from various print and electronic sources or from 

several parts of the same source  
 use instruments effectively and accurately for collecting data and information 
 carry out procedures, controlling the major variables 

Conduct investigations into the relationships between and among observations, and 
gather and record qualitative and quantitative data 
 carry out procedures, controlling the major variables 
 observe and record data, and prepare simple line drawings  
 use instruments effectively and accurately for collecting data 
 organize data, using a format that is appropriate to the task or experiment  
 use tools and apparatus safely 

Conduct investigations into the relationships between and among observations, and 
gather and record qualitative and quantitative data 
 identify data and information that are relevant to the issue 
 select and integrate information that is relevant to the issue 
 use instruments and materials effectively and accurately for collecting data 
 organize data, using a format that is appropriate to the task or experiment 
 use tools and apparatus safely 

Analyzing and Interpreting Analyzing and Interpreting Analyzing and Interpreting 

Conduct investigations into the relationships between and among observations, and 
gather and record qualitative and quantitative data 
 identify data and information that are relevant to a given problem or issue 
 select and integrate information from various print and electronic sources or from 

several parts of the same source 
 use instruments effectively and accurately for collecting data and information 
 carry out procedures, controlling the major variables 

Analyze qualitative and quantitative data, and develop and assess possible explanations 
 predict the value of a variable by interpolating or extrapolating from graphical data 
 identify strengths and weaknesses of different ways of collecting and displaying 

data 
 state a conclusion, based on experimental data, and explain how evidence 

gathered supports or refutes an initial idea 
 identify new questions and problems that arise from what was learned 

Analyze qualitative and quantitative data, and develop and assess possible explanations 
 identify strengths and weaknesses of different ways of displaying data 
 identify and suggest explanations for discrepancies in data 
 identify the line of best fit on a scatterplot, and interpolate or extrapolate based on 

the line of best fit [Related Skills: Grade 9 Mathematics, Statistics and Probability, 
Specific Outcomes 4, 5] 

 apply given criteria for evaluating evidence and sources of information Related 
Skills: Grade 9 Mathematics, Statistics and Probability, Specific Outcomes 2, 3] 

 identify new questions and problems that arise from what was learned 

Communication and Teamwork Communication and Teamwork Communication and Teamwork 

Work collaboratively on problems; and use appropriate language and formats to 
communicate ideas, procedures and results 
 communicate questions, ideas, intentions, plans and results, using lists, notes in 

point form, sentences, data tables, graphs, drawings, oral language and other 
means 

 defend a given position on an issue, based on their findings 

Work collaboratively on problems; and use appropriate language and formats to 
communicate ideas, procedures and results 
 receive, understand and act on the ideas of others 
 recommend an appropriate way of summarizing and interpreting their findings 

Work collaboratively on problems; and use appropriate language and formats to 
communicate ideas, procedures and results 
 work cooperatively with team members to develop and carry out a plan, and 

troubleshoot problems as they arise 
 receive, understand and act on the ideas of others 
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TOPIC 
UNIT C 

Heat and Temperature: The production, transfer and transformation of 
heat energy plays an important role in meeting human needs. 

Cells and Systems: Living things take a variety of forms as reflected in 
their structures, internal processes and ways of responding to their 
environments. 

Matter and Chemical Change: The ability to distinguish between 
different substances and make sense of their properties, interaction and 
changes…. 

GRADE 7  8 9 

EMPHASIS Social and Environmental Nature of Science  Nature of Science 

Focus 
Questions 

What heat-related technologies do we use to meet human needs?  
Upon what scientific principles are these technologies based? 
What implications do these technologies have for sustainable use of 
resources? 

What do we know about the nature of light?  
What technologies have been developed that use light, and what 
principles of light do they show? 

What substances do we find in local and global environments?  
What role do they play, and how do changes in their concentration and 
distribution affect living things? 
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 Heat energy needs and technologies 
 Thermal energy* 
 Particle model of matter 
 Temperature 
 Thermal expansion 
 Change of state 
 Heat transfer 
 Insulation and thermal conductivity 
 Thermal energy sources 
 Energy conservation 

 Microscopes and telescopes  
 Contribution of technologies to scientific development 
 Transmission and absorption of light 
 Sources of light 
 Reflection and refraction 
 Images 
 Vision and lenses 
 Imaging technologies 

 Chemicals essential to life 
 Substrates and nutrients 
 Air and water quality 
 Organic and inorganic material 
 Acids and bases 
 Ingestion and absorption of materials 
 Concentration and dispersal 
 Evidence of toxicity 
 Stability and biodegradability 
 Hazards, probabilities and risk assessment 
 Uncertainties in environmental monitoring and in assessing toxicity 

and risk 

A
TT

IT
U

D
E 

O
U

TC
O

M
ES

 

Interest in Science 

Show interest in science-related questions and issues, and pursue personal interests and career possibilities within science-related fields 

Mutual Respect 

Appreciate that scientific understanding evolves from the interaction of ideas involving people with different views and backgrounds 

Scientific Inquiry 

Seek and apply evidence when evaluating alternative approaches to investigations, problems and issues 

Collaboration 

Work collaboratively in carrying out investigations and in generating and evaluating ideas 

Stewardship 

Demonstrate sensitivity and responsibility in pursuing a balance between the needs of humans and a sustainable environment 

Safety 

Show concern for safety in planning, carrying out and reviewing activities 
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TOPIC 

UNIT D 
Structures and Forces: can be found in both natural and human-constructed 
environments, serving a variety of purposes and taking a wide range of forms. 

Mechanical Systems: Machines are used for many purposes in our daily lives when we 
need to transfer energy into motion or move materials in a controlled way. 

Electrical Principles & Technologies: Electricity provides the means to energize many devices, 

systems and processes that are part of our technological environment 

Grade 7  8 9 

EMPHASIS Science and Technology Science and Technology Science & Technology  

Focus 
Questions 

How do structures stand up under load?  
What forces act on structures, and what materials and design characteristics contribute to structural strength 
and stability? 

How is energy transferred in mechanical devices?  
How do mechanical devices provide for controlled application of energy in ways that are efficient, effective 
and responsible? 

How do we obtain and use electrical energy?  
What scientific principles are involved?  
What approaches can we use in selecting, developing and using energy-consuming devices that are efficient 
and effective in their energy use? 
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 Structural forms 

 Material strength and stiffness 

 Joints 

 Forces on and within structures (loads and stresses) 

 Direction of forces 

 Deformation 

 Structural stability 

 Modes of failure 

 Performance requirements 

 Margin of safety 

 Design and function 

 Systems and subsystems 

 Transmission of force and motion 

 Simple machines 

 Mechanical advantage, speed ratios and 

 Force ratios 

 Hydraulics and pneumatics 

 Measurement of work in joules 

 Forms of energy 

 Energy transformation 

 Generation of electrical energy 

 Electric charge and current 

 Circuits 

 Electrical energy storage 

 Energy transmission 

 Measures and units of electrical energy 

 Electrical resistance and ohm’s law 

 Renewable and non-renewable energy 
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Describe and interpret different types of structures encountered in everyday objects, buildings, plants and 
animals; and identify materials from which they are made 

 recognize and classify structural forms and materials used in construction 

 interpret examples of variation in the design of structures that share a common function, and evaluate 
the effectiveness of the designs 

 describe and compare example structures developed by different cultures and at different times; and 
interpret differences in functions, materials and aesthetics  

 describe and interpret natural structures, including the structure of living things and structures created 
by animals 

 identify points of failure and modes of failure in natural and built structures 

Illustrate the development of science and technology by describing, comparing and interpreting mechanical 
devices that have been improved over time 

 investigate and provide examples of mechanical devices used in the past to meet particular needs 

 illustrate how a common need has been met in different ways over time 

 illustrate how trial and error and scientific knowledge both play a role in technological development 

Investigate and interpret the use of devices to convert various forms of energy to electrical energy, and 
electrical energy to other forms of energy 

 identify, describe and interpret examples of mechanical, chemical, thermal, electrical and light energy 

 investigate and describe evidence of energy transfer and transformation 

 investigate and evaluate the use of different electrodes, electrolytes and electrolytic concentrations in 
designing electrical storage cells 

 construct, use and evaluate devices for transforming mechanical energy into electrical energy and for 
transforming electrical energy into mechanical energy 

 modify the design of an electrical device, and observe and evaluate resulting changes 

Investigate and analyze forces within structures, and forces applied to them 

 recognize and use units of force and mass, and identify and measure forces and loads 

 identify examples of frictional forces and their use in structures 

 identify tension, compression, shearing and bending forces within a structure; and describe how these 
forces can cause the structure to fail  

 analyze a design, and identify properties of materials that are important to individual parts of the 
structure 

 infer how the stability of a model structure will be affected by changes in the distribution of mass within 
the structure and by changes in the design of its foundation 

Analyze machines by describing the structures and functions of the overall system, the subsystems and the 
component parts 

 analyze a mechanical device 

 identify the source of energy for some familiar mechanical devices 

 identify linkages and power transmissions in a mechanical device, and describe their general function 

Describe technologies for transfer and control of electrical energy 

 assess the potential danger of electrical devices, by referring to the voltage and current rating 
(amperage) of the devices; and distinguish between safe and unsafe activities 

 distinguish between static and current electricity, and identify example evidence of each 

 identify electrical conductors and insulators, and compare the resistance of different materials to electric 
flow 

 use switches and resistors to control electrical flow, and predict the effects of these and other devices in 
given applications  

 describe, using models, the nature of electrical current; and explain the relationship among current, 
resistance and voltage 

 measure voltages and amperages in circuits [Prerequisite Skill: Grade 8 Mathematics, Patterns and 
Relations, Specific Outcome 5] 

 develop, test and troubleshoot circuit designs for a variety of specific purposes, based on low voltage 
circuits 

 investigate toys, models and household appliances; and draw circuit diagrams to show the flow of 
electricity through them  

 identify similarities and differences between microelectronic circuits and circuits in a house 

Investigate and analyze the properties of materials used in structures 

 devise and use methods of testing the strength and flexibility of materials used in a structure 

 identify points in a structure where flexible or fixed joints are required, and evaluate the appropriateness 
of different types of joints for the particular application 

 compare structural properties of different materials, including natural materials and synthetics 

 investigate and describe the role of different materials found in plant and animal structures 

Investigate and describe the transmission of force and energy between parts of a mechanical system 

 analyze mechanical devices to determine speed ratios and force ratios 

 build or modify a model mechanical system to provide for different turning ratios between a driving and 
driven shaft, or to achieve a given force ratio 

 compare theoretical and actual values of force ratios, and propose explanations for discrepancies 

 identify work input and work output in joules for a simple machine or mechanical system  

 describe fluid pressure qualitatively and quantitatively 

 describe how hydraulic pressure can be used to create mechanical advantage in a simple hydraulic jack  

 describe and interpret technologies based on hydraulics and pneumatics 

Identify and estimate energy inputs and outputs for example devices and systems, and evaluate the efficiency 
of energy conversions 

 identify the forms of energy inputs and outputs in a device or system 

 apply appropriate units, measures and devices in determining and describing quantities of energy 
transformed by an electrical device [Prerequisite Skill: Grade 8 Mathematics, Patterns and Relations, 
Specific Outcome 5] 

 apply the concepts of conservation of energy and efficiency to the analysis of energy devices 

 compare energy inputs and outputs of a device, and calculate its efficiency, using the formula, percent 
efficiency = energy output/energy input × 100  [Prerequisite Skills: Grade 7 Mathematics, Number, 
Specific Outcome 18; Grade 8 Mathematics, Number, Specific Outcome 12] 

 investigate and describe techniques for reducing waste of energy in common household devices  

Demonstrate and describe processes used in developing, evaluating and improving structures that will meet 
human needs with a margin of safety 

 demonstrate and describe methods to increase the strength of materials through changes in design 

 identify environmental factors that may affect the stability and safety of a structure, and describe how 
these factors are taken into account  

 analyze and evaluate a technological design or process on the basis of identified criteria, such as costs, 
benefits, safety and potential impact on the environment 

Analyze the social and environmental contexts of science and technology, as they apply to the development of 
mechanical devices 

 evaluate the design and function of a mechanical device in relation to its efficiency and effectiveness, and 
identify its impacts on humans and the environment 

 develop and apply a set of criteria for evaluating a given mechanical device, and defend those criteria in 
terms of relevance to social and environmental needs 

 illustrate how technological development is influenced by advances in science, and by changes in society 
and the environment 

Describe and discuss the societal and environmental implications of the use of electrical energy 

 identify and evaluate sources of electrical energy, including oil, gas, coal, biomass, wind and solar 

 describe the by-products of electrical generation and their impacts on the environment  

 identify example uses of electrical technologies, and evaluate technologies in terms of benefits and 
impacts  

 identify concerns regarding conservation of energy resources, and evaluate means for improving the 
sustainability of energy use 
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TOPIC 

UNIT D 
Structures and Forces: can be found in both natural and human-constructed 
environments, serving a variety of purposes and taking a wide range of forms. 

Mechanical Systems: Machines are used for many purposes in our daily lives when we 
need to transfer energy into motion or move materials in a controlled way. 

Electrical Principles & Technologies: Electricity provides the means to energize many devices, 

systems and processes that are part of our technological environment 

Grade 7  8 9 

EMPHASIS Science and Technology Science and Technology Science & Technology  

Focus 
Questions 

How do structures stand up under load?  
What forces act on structures, and what materials and design characteristics contribute to 
structural strength and stability? 

How is energy transferred in mechanical devices?  
How do mechanical devices provide for controlled application of energy in ways that are efficient, 
effective and responsible? 

How do we obtain and use electrical energy?  
What scientific principles are involved?  
What approaches can we use in selecting, developing and using energy-consuming devices that 
are efficient and effective in their energy use? 
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 Structural forms 

 Material strength and stiffness 

 Joints 

 Forces on and within structures (loads and stresses) 

 Direction of forces 

 Deformation 

 Structural stability 

 Modes of failure 

 Performance requirements 

 Margin of safety 

 Design and function 

 Systems and subsystems 

 Transmission of force and motion 

 Simple machines 

 Mechanical advantage, speed ratios and 

 Force ratios 

 Hydraulics and pneumatics 

 Measurement of work in joules 

 Forms of energy 

 Energy transformation 

 Generation of electrical energy 

 Electric charge and current 

 Circuits 

 Electrical energy storage 

 Energy transmission 

 Measures and units of electrical energy 

 Electrical resistance and ohm’s law 

 Renewable and non-renewable energy 
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Initiating and Planning Initiating and Planning Initiating and Planning 

Ask questions about the relationships between and among observable variables, and plan 
investigations to address those questions 

 identify practical problems 

 propose alternative solutions to a practical problem, select one, and develop a plan  

 select appropriate methods and tools for collecting data to solve problems 

 formulate operational definitions of major variables and other aspects of their investigations 

Ask questions about the relationships between and among observable variables, and plan 
investigations to address those questions 

 identify practical problems 

 identify questions to investigate arising from practical problems 

 propose alternative solutions to a practical problem, select one, and develop a plan 

 select appropriate methods and tools for collecting data to solve problems 

 formulate operational definitions of major variables and other aspects of their investigations 

Ask questions about the relationships between and among observable variables, and plan 
investigations to address those questions 

 propose alternative solutions to a given practical problem, select one, and develop a plan 

 identify questions to investigate arising from practical problems and issues 

 rephrase questions in a testable form, and clearly define practical problems 

 state a prediction and a hypothesis based on background information or an observed pattern 
of events 

 formulate operational definitions of major variables in the study of electrical circuits 

Performing and Recording Performing and Recording Performing and Recording 

Conduct investigations into the relationships between and among observations, and gather and 
record qualitative and quantitative data 

 research information relevant to a given problem 

 organize data, using a format that is appropriate to the task or experiment  

 use tools and apparatus safely 

Conduct investigations into the relationships between and among observations, and gather and 
record qualitative and quantitative data 

 research information relevant to a given problem 

 select and integrate information from various print and electronic sources or from several 
parts of the same source 

 construct and test prototype designs and systems 

 carry out procedures, controlling the major variables 

 organize data, using a format that is appropriate to the task or experiment 

 use tools and apparatus safely 

Conduct investigations into the relationships between and among observations, and gather and 
record qualitative and quantitative data 

 use tools and apparatus safely  

 estimate measurements 

  use instruments effectively and accurately for collecting data 

Analyzing and Interpreting Analyzing and Interpreting Analyzing and Interpreting 

Analyze qualitative and quantitative data, and develop and assess possible explanations 

 compile and display data, by hand or computer, in a variety of formats, including diagrams, 
flow charts, tables, bar graphs, line graphs and scatterplots  

 identify and evaluate potential applications of findings 

 test the design of a constructed device or system 

 evaluate designs and prototypes in terms of function, reliability, safety, efficiency, use of 
materials and impact on the environment 

 identify & correct practical problems in the way a prototype or constructed device functions 

Analyze qualitative and quantitative data, and develop and assess possible explanations 

 identify and correct practical problems in the way a prototype or constructed device 
functions 

 evaluate designs and prototypes in terms of function, reliability, safety, efficiency, use of 
materials and impact on the environment 

 identify and evaluate potential applications of findings 

Analyze qualitative and quantitative data, and develop and assess possible explanations 

 test the design of a constructed device or system 

 evaluate designs and prototypes in terms of function, reliability, safety, efficiency, use of 
materials and impact on the environment  

 identify and correct practical problems in the way a prototype or constructed device 
functions 

 identify and suggest explanations for discrepancies in data 

 identify potential sources of error, & determine the amount of error in a given measurement 

Communication and Teamwork Communication and Teamwork Communication and Teamwork 

Work collaboratively on problems; and use appropriate language and formats to communicate 
ideas, procedures and results 

 communicate questions, ideas, intentions, plans and results, using lists, notes in point form, 
sentences, data tables, graphs, drawings, oral language and other means  

 work cooperatively with team members to develop and carry out a plan, and troubleshoot 
problems as they arise 

Work collaboratively on problems; and use appropriate language and formats to communicate 
ideas, procedures and results 

 use specific language that is scientifically and technologically appropriate 

 communicate practical problems, plans and results in a variety of ways, using written and 
oral language, data tables, graphs, drawings and other means 

 work cooperatively with team members to develop and carry out a plan, and troubleshoot 
problems as they arise 

Work collaboratively on problems; and use appropriate language and formats to communicate 
ideas, procedures and results 

 work cooperatively with team members to develop and carry out a plan, and troubleshoot 
problems as they arise 

 communicate questions, ideas, intentions, plans and results, using lists, notes in point form, 
sentences, data tables, graphs, drawings, oral language and other means  

 defend a given position on an issue or problem based on their findings 
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TOPIC 
UNIT D 

Structures and Forces: can be found in both natural and human-
constructed environments, serving a variety of purposes and taking a 
wide range of forms. 

Mechanical Systems: Machines are used for many purposes in our daily 
lives when we need to transfer energy into motion or move materials in 
a controlled way. 

Electrical Principles & Technologies: Electricity provides the means to 
energize many devices, systems and processes that are part of our 
technological environment 

Grade 7  8 9 

EMPHASIS Science and Technology Science and Technology Science & Technology  

Focus 
Questions 

How do structures stand up under load?  
What forces act on structures, and what materials and design 
characteristics contribute to structural strength and stability? 

How is energy transferred in mechanical devices?  
How do mechanical devices provide for controlled application of energy 
in ways that are efficient, effective and responsible? 

How do we obtain and use electrical energy?  
What scientific principles are involved?  
What approaches can we use in selecting, developing and using energy-
consuming devices that are efficient and effective in their energy use? 
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 Structural forms 
 Material strength and stiffness 
 Joints 
 Forces on and within structures (loads and stresses) 
 Direction of forces 
 Deformation 
 Structural stability 
 Modes of failure 
 Performance requirements 
 Margin of safety 

 Design and function 
 Systems and subsystems 
 Transmission of force and motion 
 Simple machines 
 Mechanical advantage, speed ratios and 
 Force ratios 
 Hydraulics and pneumatics 
 Measurement of work in joules 

 Forms of energy 
 Energy transformation 
 Generation of electrical energy 
 Electric charge and current 
 Circuits 
 Electrical energy storage 
 Energy transmission 
 Measures and units of electrical energy 
 Electrical resistance and ohm’s law 
 Renewable and non-renewable energy 
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Interest in Science 

Show interest in science-related questions and issues, and pursue personal interests and career possibilities within science-related fields 

Mutual Respect 

Appreciate that scientific understanding evolves from the interaction of ideas involving people with different views and backgrounds 

Scientific Inquiry 

Seek and apply evidence when evaluating alternative approaches to investigations, problems and issues 

Collaboration 

Work collaboratively in carrying out investigations and in generating and evaluating ideas 

Stewardship 

Demonstrate sensitivity and responsibility in pursuing a balance between the needs of humans and a sustainable environment 

Safety 

Show concern for safety in planning, carrying out and reviewing activities 
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TOPIC 
UNIT E 

Planet Earth: scientific study of Earth is based on direct observation of landforms & 
materials that make up Earth’s surface & on sample evidence we have of Earth’s interior. 

Freshwater and Saltwater Systems: Earth is sometimes described as the water planet: 
over 2/3 of Earth’s surface is covered by oceans and freshwater features . 

Space Exploration: Technologies have played an essential role in the study of space and 
in the emerging use of space environments. 

GRADE 7  8 9 

EMPHASIS Nature of Science Social and Environmental  Science and Technology 

Focus 
Questions 

What do we know about Earth—about its surface and what lies below?  
What evidence do we have, and how do we use this evidence in developing an understanding of Earth and its 
changes? 

How do water, land and climate interact?  
What are the characteristics of freshwater and saltwater systems, and how do they affect living things, 
including humans? 

How have humans attained a presence in space?  
What technologies have been developed and on what scientific ideas are they based?  
How has the development of these technologies contributed to the exploration, use and understanding of 
space and to benefits on Earth? 
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 Strata 

 Rocks and minerals 

 Rock cycle: formation of igneous rock, metamorphism and sedimentary processes 

 Mountain formation: folding and faulting 

 Crustal movement/plate tectonics 

 Geological time scale 

 Fossil formation 

 Weathering and erosion 

 Sudden and gradual/incremental change 

 Development of models based on 

 Observation and evidence 

 Water quality 

 Water-borne materials 

 Erosion and deposition 

 Stream characteristics 

 Continental drainage systems 

 Ocean basins 

 Climate 

 Glaciers and icecaps 

 Adaptations to aquatic ecosystems 

 Human impact 

 Technologies for space exploration and observation 

 Reference frames for describing position and motion in space 

 Satellites and orbits 

 Distribution of matter through space 

 Composition and characteristics of bodies in space 

 Life-support technologies 

 Communication technologies 
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Describe and demonstrate methods used in the scientific study of Earth and in observing and interpreting its 
component materials 

 investigate and interpret evidence that Earth’s surface undergoes both gradual and sudden change 

 interpret models that show a layered structure for Earth’s interior; and describe, in general terms, 
evidence for such models 

 identify and explain the purpose of different tools and techniques used in the study of Earth 

 explain the need for common terminology and conventions in describing rocks and minerals and apply 
suitable terms and conventions in describing sample materials 

Describe the distribution and characteristics of water in local and global environments, and identify the 
significance of water supply and quality to the needs of humans and other living things 

 describe, in general terms, the distribution of water in Alberta, Canada and the world; and interpret 
information about water characteristics 

 recognize that fresh water and salt water contain varying amounts of dissolved materials, particulates 
and biological components; and interpret information on these component materials 

 identify major factors used in determining if water is potable, and describe and demonstrate tests of 
water quality  

 describe, in general terms, methods for generating fresh water from salt water, based on evaporation, 
distillation and reverse osmosis 

Investigate and describe ways that human understanding of Earth and space has depended on technological 
development 

 identify different ideas about the nature of Earth and space, based on culture and science 

 investigate and illustrate the contributions of technological advances—including optical telescopes, 
spectral analysis and space travel—to a scientific understanding of space 

 describe, in general terms, the distribution of matter in star systems, galaxies, nebulae and the universe 
as a whole 

 identify evidence for, and describe characteristics of, bodies that make up the solar system; and compare 
their composition and characteristics with those of Earth 

 describe and apply techniques for determining the position and motion of objects in space, [Prerequisite 
Skills: Grade 7 Mathematics, Shape and Space, Specific Outcomes 11, 13; Related Skills: Grade 9 
Mathematics, Shape and Space, Specific Outcomes 13, 14] 

 explore predictions about motion, alignment and collision of bodies in space 

Identify evidence for the rock cycle, and use the rock cycle concept to interpret and explain the characteristics 
of particular rocks 

 distinguish between rocks and minerals 

 describe characteristics of the three main classes of rocks—igneous, sedimentary and metamorphic—and 
describe evidence of their formation 

 describe local rocks and sediments, and interpret ways they may have formed 

 investigate and interpret examples of weathering, erosion and sedimentation 

Investigate and interpret linkages among landforms, water and climate 

 describe the processes of erosion and deposition resulting from wave action and water flow 

 investigate and describe stream characteristics  

 describe processes leading to the development of ocean basins and continental drainage systems 

 identify evidence of glacial action, and analyze factors affecting the growth and attrition of glaciers and 
polar icecaps 

 describe the movement of ocean currents and its impact on regional climates 

Identify problems in developing technologies for space exploration, describe technologies developed for life in 
space, and explain the scientific principles involved 

 analyze space environments, and identify challenges that must be met in developing life-supporting 
systems 

 describe technologies for life-support systems, and interpret the scientific principles on which they are 
based 

 describe technologies for space transport, and interpret the scientific principles involved 

 identify materials and processes developed to meet needs in space, and identify related applications 

 describe the development of artificial satellites, and explain the major purposes for which they are used 

Investigate and interpret evidence of major changes in landforms and the rock layers that underlie them 

 investigate and interpret patterns in the structure and distribution of mountain formations 

 interpret the structure and development of fold and fault mountains 

 describe evidence for crustal movement, and identify and interpret patterns in these movements 

 identify and interpret examples of gradual/incremental change, and predict the results of those changes 
over extended periods of time 

Analyze factors affecting productivity and species distribution in marine and freshwater environments 

 investigate life forms found in fresh water and salt water, and identify and interpret examples of 
adaptations to these environments  

 analyze factors that contribute to the development of adaptations in species found in saltwater and 
freshwater environments 

 investigate and interpret examples of seasonal, short-term and long-term change in populations of living 
things found in aquatic environments  

 analyze relationships between water quality and living things, and infer the quality of water based on the 
diversity of life supported by it 

Describe and interpret the science of optical and radio telescopes, space probes and remote sensing 
technologies 

 explain, in general terms, the operation of optical telescopes, including telescopes that are positioned in 
space environments 

 explain the role of radio and optical telescopes in determining characteristics of stars and star systems 

 describe and interpret, in general terms, the technologies used in global positioning systems and in 
remote sensing 

Describe, interpret and evaluate evidence from the fossil record 

 describe the nature of different kinds of fossils, and identify hypotheses about their formation 

 explain and apply methods used to interpret fossils 

 describe patterns in the appearance of different life forms, as indicated by the fossil record 

 identify uncertainties in interpreting individual items of fossil evidence; and explain the role of 
accumulated evidence in developing accepted scientific ideas, theories and explanations 

Analyze human impacts on aquatic systems; and identify the roles of science and technology in addressing 
related questions, problems and issues 

 analyze human water uses, and identify the nature and scope of impacts resulting from different uses 

 identify current practices and technologies that affect water quality, evaluate environmental costs and 
benefits, and identify and evaluate 

 illustrate the role of scientific research in monitoring environments and supporting development of 
appropriate environmental technologies 

 provide examples of problems that cannot be solved using scientific and technological knowledge alone 

Identify issues and opportunities arising from the application of space technology, identify alternatives 
involved, and analyze implications 

 recognize risks and dangers associated with space exploration 

 describe Canadian contributions to space research and development and to the astronaut program 

 identify and analyze factors that are important to decisions regarding space exploration and 
development 
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TOPIC 
UNIT E 

Planet Earth: scientific study of Earth is based on direct observation of landforms & 
materials that make up Earth’s surface & on sample evidence we have of Earth’s 
interior. 

Freshwater and Saltwater Systems: Earth is sometimes described as the water planet: 
over 2/3 of Earth’s surface is covered by oceans and freshwater features . 

Space Exploration: Technologies have played an essential role in the study of space and 
in the emerging use of space environments. 

GRADE 7  8 9 

EMPHASIS Nature of Science Social and Environmental  Science and Technology 

Focus 
Questions 

What do we know about Earth—about its surface and what lies below?  
What evidence do we have, and how do we use this evidence in developing an 
understanding of Earth and its changes? 

How do water, land and climate interact?  
What are the characteristics of freshwater and saltwater systems, and how do they 
affect living things, including humans? 

How have humans attained a presence in space?  
What technologies have been developed and on what scientific ideas are they based?  
How has the development of these technologies contributed to the exploration, use 
and understanding of space and to benefits on Earth? 
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 Strata 
 Rocks and minerals 
 Rock cycle: formation of igneous rock, metamorphism and sedimentary processes 
 Mountain formation: folding and faulting 
 Crustal movement/plate tectonics 
 Geological time scale 
 Fossil formation 
 Weathering and erosion 
 Sudden and gradual/incremental change 
 Development of models based on 
 Observation and evidence 

 Water quality 
 Water-borne materials 
 Erosion and deposition 
 Stream characteristics 
 Continental drainage systems 
 Ocean basins 
 Climate 
 Glaciers and icecaps 
 Adaptations to aquatic ecosystems 
 Human impact 

 Technologies for space exploration and observation 
 Reference frames for describing position and motion in space 
 Satellites and orbits 
 Distribution of matter through space 
 Composition and characteristics of bodies in space 
 Life-support technologies 
 Communication technologies 
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Initiating and Planning Initiating and Planning Initiating and Planning 

Ask questions about the relationships between and among observable variables, and 
plan investigations to address those questions 
 identify questions to investigate 
 define and delimit questions to facilitate investigation 
 state a prediction and a hypothesis based on background information or an 

observed pattern of events 
 formulate operational definitions of major variables & other aspects of their study 

Ask questions about the relationships between and among observable variables, and 
plan investigations to address those questions 
 identify science-related issues and problems 
 identify questions to investigate, arising from science-related issues 
 select appropriate methods and tools for collecting relevant data and information 
 design an experiment, and identify the major variables 

Ask questions about the relationships between and among observable variables, and 
plan investigations to address those questions 
 identify practical problems 
 propose alternative solutions to a given practical problem, select one, and develop 

a plan 
 state a prediction and a hypothesis based on background information or an 

observed pattern of events 

Performing and Recording Performing and Recording Performing and Recording 

Conduct investigations into the relationships between and among observations, and 
gather and record qualitative and quantitative data 
 carry out procedures, controlling the major variables 
 estimate measurements 
 select and integrate information from various print and electronic sources or from 

several parts of the same source 
 organize data, using a format that is appropriate to the task or experiment 

Conduct investigations into the relationships between and among observations, and 
gather and record qualitative and quantitative data 
 research information relevant to a given issue 
 select and integrate information from various print and electronic sources or from 

several parts of the same source  
 identify strengths and weaknesses of different methods of collecting and displaying 

data 

Conduct investigations into the relationships between and among observations, and 
gather and record qualitative and quantitative data 
 research information relevant to a given problem 
 select and integrate information from various print and electronic sources or from 

several parts of the same source  
 organize data, using a format that is appropriate to the task or experiment 

Analyzing and Interpreting Analyzing and Interpreting Analyzing and Interpreting 

Analyze qualitative and quantitative data, and develop and assess possible explanations 
 use or construct a classification key 
 interpret patterns and trends in data, and infer and explain relationships among the 

variables 
 predict the value of a variable, by interpolating or extrapolating from data 
 identify and suggest explanations for discrepancies in data 
 identify new questions and problems that arise from what was learned 

Analyze qualitative and quantitative data, and develop and assess possible explanations 
 apply given criteria for evaluating evidence and sources of information 
 predict the value of a variable, by interpolating or extrapolating from graphical data 
 interpret patterns and trends in data, and infer and explain relationships among the 

variables 
 identify new questions and problems arising from what was learned 

Analyze qualitative and quantitative data, and develop and assess possible explanations 
 test the design of a constructed device or system 
 identify and correct practical problems in the way a prototype or constructed 

device functions 
 identify the strengths and weaknesses of different methods of collecting and 

displaying data 
 identify new questions and problems that arise from what was learned 

Communication and Teamwork Communication and Teamwork Communication and Teamwork 

Work collaboratively on problems; and use appropriate language and formats to 
communicate ideas, procedures and results 
 work cooperatively with team members to develop and carry out a plan, and 

troubleshoot problems as they arise 
 evaluate individual and group processes used in planning, problem solving, decision 

making and completing a task 

Work collaboratively on problems; and use appropriate language and formats to 
communicate ideas, procedures and results 
 use appropriate vocabulary, including correct science and technology terminology, 

to communicate ideas, procedures and results 
 communicate questions, ideas, intentions, plans and results, using lists, notes in 

point form, sentences, data tables, graphs, drawings, oral language and other 
means 

 evaluate individual and group processes used in planning, problem solving, decision 
making and completing a task 

 defend a given position on an issue, based on their findings 

Work collaboratively on problems; and use appropriate language and formats to 
communicate ideas, procedures and results 
 receive, understand and act on the ideas of others 
 work cooperatively with team members to develop and carry out a plan, and 

troubleshoot problems as they arise 
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TOPIC 
UNIT E 

Planet Earth: scientific study of Earth is based on direct observation of landforms & 
materials that make up Earth’s surface & on sample evidence we have of Earth’s 
interior. 

Freshwater and Saltwater Systems: Earth is sometimes described as the water planet: 
over 2/3 of Earth’s surface is covered by oceans and freshwater features . 

Space Exploration: Technologies have played an essential role in the study of space and 
in the emerging use of space environments. 

GRADE 7  8 9 

EMPHASIS Nature of Science Social and Environmental  Science and Technology 

Focus 
Questions 

What do we know about Earth—about its surface and what lies below?  
What evidence do we have, and how do we use this evidence in 
developing an understanding of Earth and its changes? 

How do water, land and climate interact?  
What are the characteristics of freshwater and saltwater systems, and 
how do they affect living things, including humans? 

How have humans attained a presence in space?  
What technologies have been developed and on what scientific ideas are 
they based?  
How has the development of these technologies contributed to the 
exploration, use and understanding of space and to benefits on Earth? 
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 Strata 
 Rocks and minerals 
 Rock cycle: formation of igneous rock, metamorphism and 

sedimentary processes 
 Mountain formation: folding and faulting 
 Crustal movement/plate tectonics 
 Geological time scale 
 Fossil formation 
 Weathering and erosion 
 Sudden and gradual/incremental change 
 Development of models based on 
 Observation and evidence 

 Water quality 
 Water-borne materials 
 Erosion and deposition 
 Stream characteristics 
 Continental drainage systems 
 Ocean basins 
 Climate 
 Glaciers and icecaps 
 Adaptations to aquatic ecosystems 
 Human impact 

 Technologies for space exploration and observation 
 Reference frames for describing position and motion in space 
 Satellites and orbits 
 Distribution of matter through space 
 Composition and characteristics of bodies in space 
 Life-support technologies 
 Communication technologies 
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 Interest in Science 

Show interest in science-related questions and issues, and pursue personal interests and career possibilities within science-related fields 

Mutual Respect 

Appreciate that scientific understanding evolves from the interaction of ideas involving people with different views and backgrounds 

Scientific Inquiry 

Seek and apply evidence when evaluating alternative approaches to investigations, problems and issues 

Collaboration 

Work collaboratively in carrying out investigations and in generating and evaluating ideas 

Stewardship 

Demonstrate sensitivity and responsibility in pursuing a balance between the needs of humans and a sustainable environment 

Safety 

Show concern for safety in planning, carrying out and reviewing activities 
 


