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GRADE NINE - 
SPRING                           
The Learning Outcomes listed in this 
spreadsheet must be taught during 
the SPRING season.  Learning 
outcomes must be grounded in 
Nehiyaw Ways of Knowing and Land 
Based Learning.

Yellow means 
"Essential 
Learning 

Outcomes".

White means "Need to Know" or 
Worth Being Familiar With"

Pink means 
the ELOs must 
be 
taught/reinfor
ced all year, 
especially in 
ELA.  

English Language Arts The content 
from Land 

Based Learning, 
Nehiyaw Ways 
of Knowing,  

Social Studies, 
Science,  
should be 

applied to the 
ELA outcomes.  
Throughout the 
year, teachers 

will collaborate 
and generate 
more/other 

ideas that will 
value add to 

the suggested 
connections.   
In some cases, 

specific 
reference has 

been made to a 
particular 
season, 

although most 
ELOs in ELA 
should be 

taught/reinforc
ed all year long.
FALL  WINTER   

SPRING

Science                           
All Attitudes and Skills listed at 
the end of each science unit are 
important and should be included 
as part of the unit of study, but 
are not highlighted as essential 
because it was inferred that they 
have been taught in elementary 
grades or are cross curricular.  

Suggested 
connections 

(not 
exhaustive) to 
Nehiyaw Ways 

of Knowing 
and Land 

Based 
Learning.  

Throughout 
the year, 

teachers will 
collaborate 

and generate 
more/other 

ideas that will 
value add to 

the suggested 
connections.  

Mathematics The content 
from Land 

Based 
Learning, 
Nehiyaw 
Ways of 

Knowing,  
Social Studies, 

Science,  
should be 

applied to the 
Mathematics 

outcomes. 
Throughout 

the year, 
teachers will 
collaborate 

and generate 
more/other 

ideas that will 
value add to 

the suggested 
connections.  

Social Studies Suggested 
connections 

(not 
exhaustive) to 

Nehiyaw 
Ways of 

Knowing and 
Land Based 
Learning.  

Throughout 
the year, 

teachers will 
collaborate 

and generate 
more/other 

ideas that will 
value add to 

the suggested 
connections.  

General Outcome 1:  Students 
will listen, speak, read, write, 
view and represent to explore 
thoughts, ideas, feelings and 
experiences.

Unit D: Electrical Principles and 
Technologies

Later 
Winter/Early 
Spring

SHAPE AND SPACE Issues for Canadians:  Economic 
Systems in Canada and the  
United States 

Late Winter and 
Spring



1.1  Discover and Explore Specific Outcomes for Science, 
Technology and Society

General Outcome 
(Measurement): Use direct and 
indirect measurement to solve 
problems.

General Outcome: 
Students will demonstrate an 
understanding and appreciation 
of how economic decision 
making in Canada and the United 
States impacts quality of life, 
citizenship and identity. 

Express ideas and develop 
understanding

1. Investigate and interpret the use 
of devices to convert various forms 
of energy to electrical energy, and 
electrical energy to other forms of 
energy

Specific Outcomes Values and Attitudes

talk with others and experience a 
variety of oral, print and other media 
texts to explore, develop and justify 
own opinions and points of view

• identify, describe and interpret 
examples of mechanical, chemical, 
thermal, electrical and light energy 

* Stories of 
Thunder Birds 
(transition of 
winter to 
spring) - 
electrical 
energy
* Hunting 
methods - 
mechanical 
energy
* Fire - 
chemical 
energy
* From Sun - 
light energy

1. Solve problems and justify the 
solution strategy, using the 
following circle properties: [C, 
CN, PS, R, T, V] [ICT: C6–3.1, C6–
3.4]
• the perpendicular from the 
centre of a circle to a chord 
bisects the chord
• the measure of the central 
angle is equal to twice the 
measure of the inscribed angle 
subtended by the same arc
• the inscribed angles 
subtended by the same arc are 
congruent
• a tangent to a circle is 
perpendicular to the radius at 
the point of tangency.

9.2.1 
Appreciate the values underlying 
economic decision making in 
Canada and the United States (C, 
ER) 

explore and explain how interactions 
with others and with oral, print and 
other media texts affect personal 
understandings

• investigate and describe 
evidence of energy transfer and 
transformation (e.g., mechanical 
energy transformed into electrical 
energy, electrical energy 
transferred through power grids, 
chemical energy converted to 
electrical energy and then to light 
energy in a flashlight, thermal 
energy converted to electrical 
energy in a thermocouple) 

General Outcome (3-D Objects 
and 2-D Shapes): Describe the 
characteristics of 3-D objects 
and 2-D shapes, and analyze 
the relationships among them.

9.2.2 
Appreciate the relationship 
between consumerism and 
quality of life (C, CC) 

extend understanding by taking 
different points of view when 
rereading and reflecting on oral, print 
and other media texts

• investigate and evaluate the use 
of different electrodes, electrolytes 
and electrolytic concentrations in 
designing electrical storage cells

Specific Outcomes 9.2.3 
Appreciate the impact of 
government decision making on 
quality of life (C, CC, PADM) 



Experiment with language and forms • construct, use and evaluate 
devices for transforming 
mechanical energy into electrical 
energy and for transforming 
electrical energy into mechanical 
energy 

2. Determine the surface area of 
composite 3-D objects to solve 
problems.
[C, CN, PS, R, V]

Knowledge and Understanding

develop and extend understanding by 
expressing and responding to ideas 
on the same topic, in a variety of 
forms of oral, print and other media 
texts

• modify the design of an electrical 
device, and observe and evaluate 
resulting changes (e.g., investigate 
the effect of changes in the 
orientation and placement of 
magnets, commutator and 
armature in a St. Louis motor or in 
a personally-built model of a 
motor)

3. Demonstrate an 
understanding of similarity of 
polygons. 
[C, CN, PS, R, V]

9.2.4 
Compare and contrast the 
principles and practices of market 
and mixed economies by 
exploring and reflecting upon the 
following questions and issues:

Express preferences 2. Describe technologies for 
transfer and control of electrical 
energy

General Outcome 
(Transformations): Describe 
and analyze position and 
motion of objects and shapes.

• What are the principles of a 
market economy? (ER)

explain preferences for texts and 
genres by particular writers, artists, 
storytellers and filmmakers

• 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 

Specific Outcomes • Why do governments intervene 
in a market economy? (ER, PADM)

Set goals • distinguish between static and 
current electricity, and identify 
example evidence of each 

4. Draw and interpret scale 
diagrams of 2-D shapes.
[CN, R, T, V]
[ICT: C6–3.4]

• Why is Canada viewed as having 
a mixed economy? (ER, PADM)

reflect on own growth in language 
learning and use, by considering 
progress over time and the 
attainment of personal goals

• identify electrical conductors and 
insulators, and compare the 
resistance of different materials to 
electric flow (e.g., compare the 
resistance of copper wire and 
nickel-chromium/Nichrome wire; 
investigate the conduction of 
electricity through different 
solutions; investigate applications 
of electrical resistance in polygraph 
or lie detector tests) 

5. Demonstrate an 
understanding of line and 
rotation symmetry.
[C, CN, PS, V]

• What is the role of the 
consumer in market and mixed 
economies? (ER)

1.2  Clarify and Extend • use switches and resistors to 
control electrical flow, and predict 
the effects of these and other 
devices in given applications (e.g., 
investigate and describe the 
operation of a rheostat) STATISTICS AND PROBABILITY

• To what extent do consumer 
actions reflect individual and 
collective identity? (ER, I)



Consider others’ ideas • describe, using models, the 
nature of electrical current; and 
explain the relationship among 
current, resistance and voltage (e.
g., use a hydro-flow model to 
explain current, resistance and 
voltage) 

General Outcome (Data 
Analysis):  Collect, display and 
analyze data to solve problems.

• How has the emergence of 
labour unions impacted market 
and mixed economies? (ER)

integrate own perspectives and 
interpretations with new 
understandings developed through 
discussing and through experiencing a 
variety of oral, print and other media 
texts

• measure voltages and amperages 
in circuits (e.g., determine the 
resistance in a circuit with a dry 
cell and miniature light; determine 
the resistances of copper, nickel-
chromium/ Nichrome wire, pencil 

graphite and salt solution) − apply 
Ohm’s law to calculate resistance, 
voltage and current in simple 
circuits 

Specific Outcomes • What are some similarities and 
differences in the way 
governments in Canada and the 
United States intervene in the 
market economies? (ER, PADM, 
GC)

Combine ideas • develop, test and troubleshoot 
circuit designs for a variety of 
specific purposes, based on low 
voltage circuits (e.g., develop and 
test a device that is activated by a 
photoelectric cell; develop a model 
hoist that will lift a load to a given 
level, then stop and release its 
load; test and evaluate the use of 
series and parallel circuits for 
wiring a set of lights)

1. Describe the effect of:
• bias
• use of language
• ethics
• cost
• time and timing
• privacy
• cultural sensitivity on the 
collection of data. 
[C, CN, R, T] [ICT: F4–3.2, F4–3.3]

• How do the economic systems 
of Canada and the United States 
differ in answering the basic 
economic question of scarcity? 
(ER, PADM, GC)

examine and re-examine ideas, 
information and experiences from 
different points of view to find 
patterns and see relationships

• investigate toys, models and 
household appliances; and draw 
circuit diagrams to show the flow 
of electricity through them (e.g., 
safely dismantle discarded devices, 
such as heating devices or 
motorized toys, and draw diagrams 
to show the loads, conductors and 
switching mechanisms) 

2. Select and defend the choice 
of using either a population or a 
sample of a population to 
answer a question. [C, CN, PS, R] 

9.2.5 
Assess, critically, the relationship 
between consumerism and 
quality of life in Canada and the 
United States by exploring and 
reflecting upon the following 
questions and issues:



Extend understanding • identify similarities and 
differences between 
microelectronic circuits and circuits 
in a house (e.g., compare switches 
in a house with transistors in a 
microcircuit)

3. Develop and implement a 
project plan for the collection, 
display and analysis of data by:
• formulating a question for 
investigation 
• choosing a data collection 
method that includes social 
considerations 
• selecting a population or a 
sample 
• collecting the data 
• displaying the collected data in 
an appropriate manner 
• drawing conclusions to answer 
the question. 
[C, PS, R, T, V] [ICT: C1–3.5, C4–
3.1, C6–3.1, C6–3.2, C7–3.1, C7–
3.2, P1–3.4, P2–3.1]

• What are the indicators of 
quality of life? (PADM, ER)

assess whether new information 
extends understanding by considering 
diverse opinions and exploring 
ambiguities

3. Identify and estimate energy 
inputs and outputs for example 
devices and systems, and evaluate 
the efficiency of energy 
conversions

• How does individual consumer 
behaviour impact quality of life (e.
g., environmental issues)? (PADM, 
ER)

• identify the forms of energy 
inputs and outputs in a device or 
system 

Comparison 
of fire energy 
(energy input) 
used for 
smoking 
meat/fish with 
other forms of 
energy 
output.

• How does marketing impact 
consumerism? (ER)

General Outcome 2:
Students will listen, speak, read, 
write, view and represent to 
comprehend and respond personally 
and critically to oral, print and other 
media texts.

• apply appropriate units, 
measures and devices in 
determining and describing 
quantities of energy transformed 
by an electrical device, by: 

− measuring amperage and 
voltage, and calculating the 
number of watts consumed by an 
electrical device, using the formula 
P = IV [power (in watts) = current 
(in amps) × voltage (in volts)] 

− calculating the quantity of 
electric energy, in joules, 
transformed by an electrical 
device, using the formula E = P × t 
[energy (in joules) = power (in 
watts) × time (in seconds)] 

• How does consumerism provide 
opportunities for and limitations 
on impacting quality of life? 
(PADM, ER)



2.1  Use Strategies and Cues To 
Comprehend

• the concepts of conservation of 
energy and efficiency to the 
analysis of energy devices (e.g., 
identify examples of energy 
dissipation in the form of heat, and 
describe the effect of these losses 
on useful energy output)

Examples 
could include 
comparing 
energy 
dissipation of 
fire in different 
locations 
(outdoors in 
the open, with 
shelter block 
or in a 
fireplace)

• How is consumerism used as a 
power of a collective (e.g., 
boycotts)? (ER, PADM, C)

Use prior knowledge • compare energy inputs and 
outputs of a device, and calculate 
its efficiency, using the formula, 
percent efficiency = energy 
output/energy input × 100 (e.g., 
compare the number of joules of 
energy used with the number of 
joules of work produced, given 
information on electrical 
consumption and work output of a 
motor-driven device)

Use examples 
of hunting, 
building tools, 
making 
traditional 
clothing to 
show the 
utility of 
energy inputs 
and outputs.

• To what extent do perspectives 
regarding consumerism, 
economic growth and quality of 
life differ regionally in North 
America? (PADM, ER, GC, I)

discuss how interpretations of the 
same text might vary, according to 
the prior knowledge and experiences 
of various readers

• investigate and describe 
techniques for reducing waste of 
energy in common household 
devices (e.g., by eliminating 
sources of friction in mechanical 
components, using more efficient 
forms of lighting, reducing overuse 
of appliances as in “overdrying” of 
clothes)

• What societal values underlie 
social programs in Canada and the 
United States?  (PADM, ER, GC, I)

use previous reading experiences, 
personal experiences and prior 
knowledge as a basis for reflecting on 
and interpreting ideas encountered in 
texts

4. Describe and discuss the societal 
and environmental implications of 
the use of electrical energy

9.2.6 
Assess, critically, the 
interrelationship between 
political decisions and economic 
systems by exploring and 
reflecting upon the following 
questions and issues:

Use comprehension strategies • identify and evaluate sources of 
electrical energy, including oil, gas, 
coal, biomass, wind and solar (e.g., 
identify and evaluate renewable 
and nonrenewable sources for 
generating electricity; evaluate the 
use of batteries as an alternative to 
internal combustion engines) 

Focus on 
local 
renewable 
and 
nonrenewable 
sources and 
stewardship.

• How do the economic platforms 
of political parties differ from one 
another (i.e., Democrat versus 
Republican; Liberal versus 
Conservative)? (ER, PADM)



identify explicit and implicit ideas and 
information in texts; listen and 
respond to various interpretations of 
the same text

• describe the by-products of 
electrical generation and their 
impacts on the environment (e.g., 
identify by-products and potential 
impacts of coal-fired electricity 
generation) 

• How is a political party’s 
philosophy reflected in its 
platform (i.e., social programs, 
specific taxes, taxation model)? 
(ER, PADM)

select appropriate reading rate and 
strategies for comprehending texts 
less closely connected to prior 
knowledge and personal experiences

• identify example uses of 
electrical technologies, and 
evaluate technologies in terms of 
benefits and impacts (e.g., identify 
benefits and issues related to the 
use of electrical technologies for 
storing and transmitting personal 
information)

• How does the underground 
economy impact the federal and 
provincial tax base and social 
programs (i.e., tax evasion, black 
market)? (ER, PADM, C)

preview complex texts as to their 
intent, content and structure, and use 
this information to set a purpose and 
select strategies for reading

• identify concerns regarding 
conservation of energy resources, 
and evaluate means for improving 
the sustainability of energy use

• How do government decisions 
on environmental issues impact 
quality of life  (i.e., preservation, 
exploitation and trade of natural 
resources)? (PADM, ER)

Use textual cues Specific Outcomes for Skills Skills and Processes For Social 
Studies

use knowledge of visual and textual 
cues and structural features when 
skimming and scanning various print 
and other media texts to locate 
relevant information effectively and 
efficiently

Initiating and Planning 
Students will: Ask questions about 
the relationships between and 
among observable variables, and 
plan investigations to address 
those questions

Dimensions of Thinking

analyze and discuss how the 
structural features of informational 
materials, such as textbooks, 
bibliographies, databases, catalogues, 
web sites, commercials and 
newscasts, enhance the effectiveness 
and efficiency of communication

• propose alternative solutions to a 
given practical problem, select 
one, and develop a plan

9.S.1 
Develop skills of critical thinking 
and creative thinking:

Use phonics and structural analysis • identify questions to investigate 
arising from practical problems and 
issues (e.g., identify questions, 
such as: “How can the amount of 
electric current in a circuit be 
controlled?”) 

• determine the validity of 
information based on context, 
bias, source, objectivity, evidence 
or reliability to broaden 
understanding of a topic or an 
issue

apply and explain effective 
procedures for identifying and 
comprehending words in context; 
adjust procedures according to the 
purpose for reading and the 
complexity of the texts

• rephrase questions in a testable 
form, and clearly define practical 
problems (e.g., rephrase questions, 
such as: “Why do we use parallel 
circuits rather than series circuits 
in household wiring?” to become 
“How do series circuits and parallel 
circuits respond differently under 
load?”) 

• evaluate, critically, ideas, 
information and positions from 
multiple perspectives



Use references • state a prediction and a 
hypothesis based on background 
information or an observed 
pattern of events (e.g., predict the 
amount of current in a circuit of 
known resistance and applied 
voltage) 

• demonstrate the ability to 
analyze current affairs from 
multiple perspectives

use reference materials, including a 
writer’s handbook, to verify correct 
usage, address uncertainties and 
solve problems that arise

• formulate operational definitions 
of major variables in the study of 
electrical circuits (e.g., provide 
operational definitions for current, 
resistance, voltage, polarity)

• re-evaluate personal opinions to 
broaden understanding of a topic 
or an issue

2.2  Respond to Texts Performing and Recording 
Students will: Conduct 
investigations into the 
relationships between and among 
observations, and gather and 
record qualitative and quantitative 
data

• generate creative ideas and 
strategies in individual and group 
activities
- access diverse viewpoints on 
particular topics by using 
appropriate technologies 
- assemble and organize different 
viewpoints in order to assess their 
validity

Experience various text • use tools and apparatus safely (e.
g., use appropriate sources of 
electrical energy, and follow 
procedures to ensure personal and 
group safety)

9.S.2 
Develop skills of historical 
thinking:

experience oral, print and other 
media texts from a variety of cultural 
traditions and genres, such as essays, 
broadcast advertisements, novels, 
poetry, documentaries, films, 
electronic magazines and realistic 
fiction

• estimate measurements (e.g., 
estimate the efficiency of a 
mechanical device) 

• analyze selected issues and 
problems from the past, placing 
people and events in a context of 
time and place

identify and discuss how timeless 
themes are developed in a variety of 
oral, print and other media texts

• use instruments effectively and 
accurately for collecting data (e.g., 
use ammeters and voltmeters)

• distinguish cause, effect, 
sequence and correlation in 
historical events and issues, 
including the long- and short-term 
causal relations

consider historical context when 
developing own points of view or 
interpretations of oral, print and 
other media texts

Analyzing and Interpreting 
Students will: Analyze qualitative 
and quantitative data, and develop 
and assess possible explanations

• analyze the historical contexts 
of key events of a given time 
period
- create a simulation or a model 
by using technology that permits 
the making of inferences 
- identify patterns in organized 
information 

compare and contrast own life 
situation with themes of oral, print 
and other media texts

• test the design of a constructed 
device or system 

• use historical and community 
resources to organize the 
sequence of historical events



express the themes of oral, print or 
other media texts in different forms 
or genres

• evaluate designs and prototypes 
in terms of function, reliability, 
safety, efficiency, use of materials 
and impact on the environment (e.
g., evaluate the safety, durability, 
efficiency and environmental 
impact of a personally-constructed 
wet cell design) 

9.S.3 
Develop skills of geographic 
thinking:

consider peers’ interpretations of 
oral, print and other media texts, 
referring to the texts for supporting 
or contradicting evidence

• identify and correct practical 
problems in the way a prototype or 
constructed device functions

• interpret thematic maps to 
analyze economic and political 
issues

Construct meaning from texts • identify and suggest explanations 
for discrepancies in data (e.g., 
measure the current in similar 
circuits, and provide possible 
explanations for differences in 
current flow) 

• use geographic tools, such as 
Geographic Information Systems 
(GIS) software, to assist in 
preparing graphs and maps

analyze how the choices and motives 
of characters portrayed in oral, print 
and other media texts provide insight 
into those of self and others

• identify potential sources of 
error, and determine the amount 
of error in a given measurement 
(e.g., identify the precision of 
voltmeters and ammeters used to 
measure current flow)

• construct diagrams, charts, 
graphs and tables to analyze 
geographic information

identify and discuss theme and point 
of view in oral, print and other media 
texts

Communication and Teamwork 
Students will: Work collaboratively 
on problems; and use appropriate 
language and formats to 
communicate ideas, procedures 
and results

• define geographic problems and 
issues and pose geographic 
questions
- access and operate multimedia 
applications and technologies 
from stand-alone and online 
sources (e.g., GIS)

discuss and explain various 
interpretations of the same oral, print 
or other media text

• work cooperatively with team 
members to develop and carry out 
a plan, and troubleshoot problems 
as they arise 

relate the themes, emotions and 
experiences portrayed in oral, print 
and other media texts to issues of 
personal interest or significance

• communicate questions, ideas, 
intentions, plans and results, using 
lists, notes in point form, 
sentences, data tables, graphs, 
drawings, oral language and other 
means (e.g., use charts to present 
data on the voltage, current 
(amperage) and resistance found 
in series and parallel circuits) 

9.S.4 
Demonstrate skills of decision 
making and problem solving:



Appreciate the artistry of texts • defend a given position on an 
issue or problem based on their 
findings (e.g., develop and defend 
a proposal on the appropriateness 
of an alternative energy source in a 
given application)

• take appropriate action and 
initiative when required in 
decision-making and problem-
solving scenarios

discuss how techniques, such as 
irony, symbolism, perspective and 
proportion, communicate meaning 
and enhance effect in oral, print and 
other media texts

• participate in and predict 
outcomes of problem-solving and 
decision-making scenarios

discuss character development in 
terms of consistency of behaviour 
and plausibility of change

Specific Outcomes for Attitudes • propose and apply strategies or 
options to solve problems and 
deal with issues

describe how theme, dominant 
impression and mood are developed 
and sustained through choices in 
language use and the 
interrelationship of plot, setting and 
character

Interest in Science 
Students will be encouraged to: 
Show interest in science-related 
questions and issues, and 
confidently pursue personal 
interests and career possibilities 
within science-related fields (e.g., 
actively participate in 
extracurricular activities, such as 
science fairs or science and 
technology challenges; pursue a 
science- or technology-related 
hobby; choose to investigate topics 
related to electrical technologies)

• propose and apply new ideas 
and strategies, supported with 
facts and reasons, to contribute 
to problem solving and decision 
making
- articulate clearly a plan of action 
to use technology to solve a 
problem 
- identify the appropriate 
materials and tools to use in order 
to accomplish a plan of action 
- evaluate choices and the 
progress in problem solving, then 
redefine the plan of action as 
appropriate

identify features that define 
particular oral, print and other media 
texts; discuss differences in style and 
their effects on content and audience 
impression

Mutual Respect 
Students will be encouraged to: 
Appreciate that scientific 
understanding evolves from the 
interaction of ideas involving 
people with different views and 
backgrounds (e.g., show awareness 
of and respect for the scientific 
thinking, craftsmanship and 
collaborative effort that goes into 
the development of electrical 
devices and systems)

Social Participation as a 
Democratic Practice



2.3  Understand Forms, Elements 
and Techniques

Scientific Inquiry 
Students will be encouraged to: 
Seek and apply evidence when 
evaluating alternative approaches 
to investigations, problems and 
issues (e.g., strive to assess a 
problem or situation accurately, by 
careful analysis of evidence 
gathered; ask questions to clarify 
meaning or confirm their 
understanding; report the 
limitations of their designs; 
continue working on a problem or 
research project until the best 
possible solutions or answers are 
found)

9.S.5 
Demonstrate skills of 
cooperation, conflict resolution 
and consensus building:

Understand forms and genres Collaboration 
Students will be encouraged to: 
Work collaboratively in carrying 
out investigations and in 
generating and evaluating ideas (e.
g., demonstrate interest and 
become involved in decision 
making that requires full-group 
participation; consider alternative 
ideas and interpretations 
suggested by members of the 
group; share the responsibility for 
difficulties encountered in an 
activity)

• demonstrate leadership in 
groups, where appropriate, to 
achieve consensus and resolve 
conflicts peacefully and equitably

explain the relationships between 
purposes and characteristics of 
various forms and genres of oral, 
print and other media texts

Stewardship 
Students will be encouraged to: 
Demonstrate sensitivity and 
responsibility in pursuing a balance 
between the needs of humans and 
a sustainable environment (e.g., 
objectively identify potential 
conflicts between responding to 
human wants and needs and 
protecting the environment)

• demonstrate a positive attitude 
regarding the needs and 
perspectives of others
- access, retrieve and share 
information from electronic 
sources, such as common files
- use networks to brainstorm, 
plan and share ideas with group 
members



evaluate the effectiveness of 
different types of media texts for 
presenting ideas and information

Safety 
Students will be encouraged to: 
Show concern for safety in 
planning, carrying out and 
reviewing activities (e.g., select 
safe methods in using electrical 
devices; readily alter a procedure 
to ensure the safety of members of 
the group; stay at their own work 
area during an activity, respecting 
others’ space, materials and work)

9.S.6 
Develop age-appropriate 
behaviour for social involvement 
as responsible citizens 
contributing to their community, 
such as: 

Understand techniques and 
elements

Unit E: Space Exploration

Late Spring • develop leadership skills by 
assuming specific roles and 
responsibilities in organizations, 
projects and events within their 
community

compare the development of 
character, plot and theme in two oral, 
print or other media texts

Specific Outcomes for Science, 
Technology and Society

Research for Deliberative Inquiry

evaluate the effectiveness of oral, 
print and other media texts, 
considering the believability of plot 
and setting, the credibility of 
characters, and the development and 
resolution of conflict

1. Investigate and describe ways 
that human understanding of Earth 
and space has depended on 
technological development

9.S.7 
Apply the research process:

compare a main character in one text 
to the main character in another text 
from a different era, genre or 
medium

• identify different ideas about the 
nature of Earth and space, based 
on culture and science (e.g., 
compare geocentric and 
heliocentric models [Note: 
knowledge of epicycles is not 
required]; describe Aboriginal 
views of space and those of other 
cultures; describe the role of 
observation in guiding scientific 
understanding of space)

Describe 
Aboriginal 
views of space. 
Ask Elders for 
Sky Woman 
(Sky Woman 
Falling) and 
creation/cosm
ology stories.

• reflect on changes of 
perspective or opinion based on 
information gathered and 
research conducted

identify ways that a change in 
narrator might affect the overall 
meaning of oral, print and other 
media texts

• investigate and illustrate the 
contributions of technological 
advances
—including optical telescopes, 
spectral analysis and space travel
—to a scientific understanding of 
space

• integrate and synthesize 
concepts to provide an informed 
point of view on a research 
question or an issue

summarize the content of media 
texts, and suggest alternative 
treatments

• describe, in general terms, the 
distribution of matter in star 
systems, galaxies, nebulae and the 
universe as a whole 

• develop a position supported by 
information gathered during 
research



Experiment with language • identify evidence for, and 
describe characteristics of, bodies 
that make up the solar system; and 
compare their composition and 
characteristics with those of Earth 

• draw conclusions based upon 
research and evidence

analyze creative uses of language and 
visuals in popular culture, such as 
advertisements, electronic magazines 
and the Internet; recognize how 
imagery and figurative language, such 
as metaphor, create a dominant 
impression, mood and tone

• describe and apply techniques 
for determining the position and 
motion of objects in space, 
including: 

− constructing and interpreting 
drawings and physical models that 
illustrate the motion of objects in 
space (e.g., represent the orbit of 
comets around the Sun, using a 
looped-string model) 

− describing in general terms how 
parallax and the Doppler effect are 
used to estimate distances of 
objects in space and to determine 
their motion

− describing the position of objects 
in space, using angular coordinates 
(e.g., describe the location of a 
spot on a wall, by identifying its 
angle of elevation and its bearing 
or azimuth; describe the location 
of the Sun and other stars using 
altitude-azimuth coordinates, also 
referred to as horizon coordinates 
or local coordinates) [Note: A 
description of star positions based 
on right ascension and declination 
is not required.]

• determine how information 
serves a variety of purposes and 
that the accuracy or relevance 
may need verification

2.4  Create Original Text • investigate predictions about the 
motion, alignment and collision of 
bodies in space (e.g., investigate 
predictions about eclipses; identify 
uncertainties in predicting and 
tracking meteor showers)

• organize and synthesize 
researched information

Generate ideas 2. Identify problems in developing 
technologies for space exploration, 
describe technologies developed 
for life in space, and explain the 
scientific principles involved

• formulate new questions as 
research progresses



generalize from own experience to 
create oral, print and other media 
texts on a theme

• analyze space environments, and 
identify challenges that must be 
met in developing life-supporting 
systems (e.g., analyze implications 
of variations in gravity, 
temperature, availability of water, 
atmospheric pressure and 
atmospheric composition) 

• practise responsible and ethical 
use of information and 
technology

Elaborate on the expression of ideas • describe technologies for life-
support systems, and interpret the 
scientific principles on which they 
are based (e.g., investigate systems 
that involve the recycling of water 
and air)

• include and organize references 
as part of research
- create a plan for an inquiry that 
includes consideration of time 
management 
- demonstrate the advanced 
search skills necessary to limit the 
number of hits desired for online 
and offline databases; for 
example, the use of “and” or “or” 
between search topics and the 
choice of appropriate search 
engines for the topic
- develop a process to manage 
volumes of information that can 
be made available through 
electronic sources
- evaluate the relevance of 
electronically accessed 
information to a particular topic 
- make connections among 
related, organized data, and 
assemble various pieces into a 
unified message 
- refine searches to limit sources 
to a manageable number
- analyze and synthesize 
information to create a product 

create oral, print and other media 
texts on common literary themes

• describe technologies for space 
transport, and interpret the 
scientific principles involved (e.g., 
describe the development of 
multistage rockets, shuttles and 
space stations; build a model 
vehicle to explore a planet or 
moon) 

Communication



Structure texts • identify materials and processes 
developed to meet needs in space, 
and identify related applications (e.
g., medicines, remote sensing, 
microelectronics, polymers, 
medical imaging, wireless 
communication technologies, 
synthesis of fuels) 

9.S.8 
Demonstrate skills of oral, written 
and visual literacy:

create oral, print and other media 
texts that interrelate plot, setting and 
character, and reveal the significance 
of the action

• describe the development of 
artificial satellites, and explain the 
major purposes for which they are 
used (e.g., communication, GPS—
global positioning system, weather 
observation)

• communicate in a persuasive 
and engaging manner through 
speeches, multimedia 
presentations and written and 
oral reports, taking particular 
audiences and purposes into 
consideration

create oral, print and other media 
texts that include main and minor 
characters, and show how the main 
character develops and changes as a 
result of the action and events

3. Describe and interpret the 
science of optical and radio 
telescopes, space probes and 
remote sensing technologies

• use skills of informal debate to 
persuasively express differing 
viewpoints regarding an issue

• explain, in general terms, the 
operation of optical telescopes, 
including telescopes that are 
positioned in space environments 

• elicit, clarify and respond 
appropriately to questions, ideas 
and diverse points of view 
presented in discussions

General Outcome 3: 
Students will listen, speak, read, 
write, view and represent to manage 
ideas and information.

• explain the role of radio and 
optical telescopes in determining 
characteristics of stars and star 
systems 

• make reasoned comments 
relating to the topic of discussion

3.1  Plan and Focus • describe and interpret, in general 
terms, the technologies used in 
global positioning systems and in 
remote sensing (e.g., use 
triangulation to determine the 
position of an object, given 
information on the distance from 
three different points) [Note: This 
example involves the use of 
geometric approaches rather than 
mathematical calculations.]

• listen to others to understand 
their perspectives

Focus attention 4. Identify issues and opportunities 
arising from the application of 
space technology, identify 
alternatives involved, and analyze 
implications

9.S.9 
Develop skills of media literacy:



synthesize ideas and information 
from a variety of sources to develop 
own opinions, points of view and 
general impressions

• recognize risks and dangers 
associated with space exploration 
(e.g., space junk, fuel expenditure, 
satellites burning up in the 
atmosphere, solar radiation) 

Stewardship 
of the earth 
and parallel 
the potential 
dangers of 
space ending 
up like the 
earth is - use 
of resources

• examine techniques used to 
enhance the authority and 
authenticity of media messages

assess adequacy, accuracy, detail and 
appropriateness of oral, print and 
other media texts to support or 
further develop arguments, opinions 
or points of view

• describe Canadian contributions 
to space research and 
development and to the astronaut 
program (e.g., Canadarm) 

• examine the values, lifestyles 
and points of view represented in 
a media message

Determine information needs • identify and analyze factors that 
are important to decisions 
regarding space exploration and 
development (e.g., identify 
examples of costs and potential 
benefits that may be considered; 
investigate and describe political, 
environmental and ethical issues 
related to the ownership and use 
of resources in space)

• analyze the impact of television, 
Internet, radio and print media on 
a particular current affairs issue

select types and sources of 
information to achieve an effective 
balance between researched 
information and own ideas

Specific Outcomes for Skills

Plan to gather information Initiating and Planning 
Students will: Ask questions about 
the relationships between and 
among observable variables, and 
plan investigations to address 
those questions

select information sources that will 
provide effective support, convincing 
argument or unique perspectives

• identify practical problems (e.g., 
identify problems that must be 
addressed in developing a 
lifesupporting space environment) 

3.2  Select and Process • propose alternative solutions to a 
given practical problem, select 
one, and develop a plan (e.g., 
design and describe a model of a 
technology to be used in a space 
station)



Use a variety of sources • state a prediction and a 
hypothesis based on background 
information or an observed 
pattern of events (e.g., predict the 
next appearance of a comet, based 
on past observations; develop a 
hypothesis about the geologic 
history of a planet or its moon, 
based on recent data)

obtain information reflecting multiple 
perspectives from a variety of 
sources, such as expository essays, 
graphs, diagrams, online catalogues, 
periodical indices, film libraries, 
electronic databases and the Internet, 
when conducting research

Performing and Recording 
Students will: Conduct 
investigations into the 
relationships between and among 
observations, and gather and 
record qualitative and quantitative 
data

Access information • research information relevant to 
a given problem 

expand and use a variety of tools and 
text features, such as organizational 
patterns of texts, page layouts, font 
styles and sizes, colour and 
voiceovers, to access information

• select and integrate information 
from various print and electronic 
sources or from several parts of 
the same source (e.g., compile and 
compare information about two 
exploratory missions) 

distinguish between primary and 
secondary sources, and determine 
the usefulness of each for research 
purposes

• organize data, using a format 
that is appropriate to the task or 
experiment (e.g., maintain a log of 
observed changes in the night sky; 
prepare a data table to compare 
various planets)

follow up on cited references to 
locate additional information

Analyzing and Interpreting 
Students will: Analyze qualitative 
and quantitative data, and develop 
and assess possible explanations

Evaluate sources • test the design of a constructed 
device or system (e.g., create and 
test a model device for remote 
manipulation of materials) 

evaluate sources for currency, 
reliability and possible bias of 
information for a particular research 
project

• identify and correct practical 
problems in the way a prototype or 
constructed device functions (e.g., 
identify and correct problems in 
the functioning of a model 
“remote transportation device” 
that they have designed and built) 



3.3  Organize, Record and Evaluate • identify the strengths and 
weaknesses of different methods 
of collecting and displaying data (e.
g., compare Earth-based 
observations with those made 
from spacecraft) 

Organize information • identify new questions and 
problems that arise from what was 
learned (e.g., identify questions to 
guide further investigation, such 
as: “What limits the travelling 
distance and duration of space 
exploration?”, “How old are the 
planets, and how did they form?”)

organize ideas and information by 
developing and selecting appropriate 
categories and organizational 
structures

Communication and Teamwork 
Students will: Work collaboratively 
on problems; and use appropriate 
language and formats to 
communicate ideas, procedures 
and results

balance all sections of oral, print and 
other media texts and ensure 
sentences, paragraphs and key ideas 
are linked throughout

• receive, understand and act on 
the ideas of others (e.g., take into 
account advice provided by other 
students or individuals in designing 
a model space suit or space 
vehicle)

develop coherence by relating all key 
ideas to the overall purpose of the 
oral, print or other media text

• work cooperatively with team 
members to develop and carry out 
a plan, and troubleshoot problems 
as they arise (e.g., write and act 
out a skit to demonstrate tasks 
carried out by astronauts on a 
mission)

Record information • defend a given position on an 
issue or problem, based on their 
findings (e.g., conduct appropriate 
research to justify their position on 
the economic costs or benefits of 
space exploration)

use own words to summarize and 
record information in a variety of 
forms; paraphrase and/or quote 
relevant facts and opinions; reference 
sources



select and record ideas and 
information that will support an 
opinion or point of view, appeal to 
the audience, and suit the tone and 
length of the chosen form of oral, 
print or other media text

Evaluate information

choose specific vocabulary, and use 
conventions accurately and 
effectively to enhance credibility

Specific Outcomes for Attitudes

evaluate usefulness, relevance and 
completeness of gathered 
information; address information 
gaps

Interest in Science 
Students will be encouraged to: 
Show interest in science-related 
questions and issues, and 
confidently pursue personal 
interests and career possibilities 
within science-related fields (e.g., 
express interest in and describe 
media programs on space science 
and technology; take an interest in 
directly observing and interpreting 
space environments and in 
personal and group excursions to a 
space science centre)

evaluate usefulness, relevance and 
completeness of gathered 
information; address information 
gaps

Mutual Respect 
Students will be encouraged to: 
Appreciate that scientific 
understanding evolves from the 
interaction of ideas involving 
people with different views and 
backgrounds (e.g., show an 
interest in the contributions that 
women and men from many 
cultural backgrounds have made to 
the development of modern 
science and technology)

3.4  Share and Review Scientific Inquiry 
Students will be encouraged to: 
Seek and apply evidence when 
evaluating alternative approaches 
to investigations, problems and 
issues (e.g., seek accurate data 
that is based on appropriate 
methods of investigation; consider 
observations and ideas from a 
number of sources before drawing 
conclusions)



Share ideas and information Collaboration 
Students will be encouraged to: 
Work collaboratively in carrying 
out investigations and in 
generating and evaluating ideas (e.
g., work with others to identify 
problems and explore possible 
solutions; share observations and 
ideas with other members of the 
group, and consider alternative 
ideas suggested by other group 
members; share the responsibility 
for carrying out decisions)

communicate ideas and information 
in a variety of oral, print and other 
media texts, such as media scripts, 
multimedia presentations, panel 
discussions and articles

Stewardship 
Students will be encouraged to: 
Demonstrate sensitivity and 
responsibility in pursuing a balance 
between the needs of humans and 
a sustainable environment (e.g., 
consider immediate and long-term 
consequences of personal and 
group actions; objectively identify 
potential conflicts between 
responding to human wants and 
needs and protecting the 
environment)

integrate appropriate visual, print 
and/or other media to reinforce 
overall impression or point of view 
and engage the audience

Safety 
Students will be encouraged to: 
Show concern for safety in 
planning, carrying out and 
reviewing activities (e.g., select 
safe methods and tools for 
collecting evidence and solving 
problems; readily alter a procedure 
to ensure the safety of members of 
the group)

Review research process

reflect on the research process, 
identifying areas of strength and ways 
to improve further research activities

General Outcome 4: 
Students will listen, speak, read, 
write, view and represent to 
enhance the clarity and artistry of 
communication.

4.1  Enhance and Improve

Appraise own and others’ work



share sample treatments of a topic 
with peers, and ask for feedback on 
the relative effectiveness of each

work collaboratively to make 
appropriate revisions based on 
feedback provided by peers

Revise and edit

revise to ensure effective 
introductions, consistent points of 
view, effective transitions between 
ideas and appropriate conclusions

revise to enhance effective 
transitions between ideas and 
maintain a consistent organizational 
pattern

revise to combine narration, 
description and exposition effectively

Enhance legibility

develop personal handwriting styles 
appropriate for a variety of purposes

identify and experiment with some 
principles of design that enhance the 
presentation of texts

Expand knowledge of language

distinguish between the denotative 
and connotative meaning of words, 
and discuss effectiveness for 
achieving purpose and affecting 
audience

explore the derivation and use of 
words, phrases and jargon, including 
variations in language, accent and 
dialect in Canadian communities and 
regions

Enhance artistry

 experiment with the language and 
components of particular forms to 
communicate themes or represent 
the perspectives of a variety of 
people or characters

choose words, language patterns, 
illustrations or sounds to create a 
variety of effects in oral, print and 
other media texts

4.2  Attend to Conventions

Attend to grammar and usage 



identify and use parallel structure in 
own writing

identify and use coordination, 
subordination and apposition to 
enhance communication

use a variety of strategies to make 
effective transitions between 
sentences and paragraphs in own 
writing

 demonstrate the deliberate, 
conscientious and independent 
application of a variety of editing and 
proofreading strategies to confirm 
spellings in own writing

Attend to spelling

identify situations in which careful 
attention to correct spelling is 
especially important

identify and use variant spellings for 
particular effects, depending on 
audience, purpose, content and 
context

Attend to capitalization and 
punctuation

use quotation marks to distinguish 
words being discussed in own writing

use dashes to show sentence breaks 
or interrupted speech, where 
appropriate in own writing

know that rules for punctuation can 
vary, and adjust punctuation use for 
effect in own writing

4.3 Present and Share

Present information

select, organize and present 
information to appeal to the interests 
and background knowledge of various 
readers or audiences

Enhance presentation

choose appropriate types of evidence 
and strategies to clarify ideas and 
information, and to convince various 
readers and audiences

Use effective oral and visual 
communication



integrate a variety of media and 
display techniques, as appropriate, to 
enhance the appeal, accuracy and 
persuasiveness of presentations

Demonstrate attentive listening and 
viewing

follow the train of thought, and 
evaluate the credibility of the 
presenter and the evidence provided

provide feedback that encourages the 
presenter and audience to consider 
other ideas and additional 
information

General Outcome 5: 
Students will listen, speak, read, 
write, view and represent to respect, 
support and collaborate with others.

5.1  Respect Others and Strengthen 
Community

Appreciate diversity

examine how personal experiences, 
cultural traditions and Canadian 
perspectives are presented in oral, 
print and other media texts

take responsibility for developing and 
sharing oral, print and other media 
texts and for responding respectfully 
to the texts of others

Relate texts to culture

analyze how oral, print and other 
media texts reflect the traditions, 
beliefs and technologies of different 
cultures, communities or periods in 
history

Celebrate accomplishments and 
events

explore and experiment with various 
ways in which language arts are used 
across cultures, age groups and 
genders to honour and celebrate 
people and events

Use language to show respect

x create or use oral, print and other 
media texts in ways that are 
respectful of people, opinions, 
communities and cultures



5.2  Work Within a Group

Cooperate with others

contribute to group efforts to reach 
consensus or conclusions, by 
engaging in dialogue to understand 
the ideas and viewpoints of others

discuss and choose ways to 
coordinate the abilities and interests 
of individual group members to 
achieve group goals

Work in groups

generate and access ideas in a group, 
and use a variety of methods to focus 
and clarify topics for research or 
investigations

share responsibility for the 
completion of team projects by 
establishing clear purpose and 
procedures for solving problems, 
monitoring progress and making 
modifications to meet stated 
objectives

Evaluate group process

establish and use criteria to evaluate 
group process and personal 
contributions; set goals and make 
plans for improvement


